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1. Purpose 

This analysis is prepared by the Mined Geologic Disposal System (MGDS) Waste Package 
Development (WPD) department with the objective of providing a comprehensive, conservative 
estimate of the consequences of the criticality which could possibly occur as the result of 
commercial spent nuclear fuel emplaced in the underground repository at Yucca Mountain. The 
consequences of criticality are measured principally in terms of the resulting changes in 
radionuclide inventory as a function of the power level and duration of the criticality. The 
purpose of this analysis is to extend the prior estimates of increased radionuclide inventory (Refs. 
5.52 and 5.54), for both internal and external criticality. This analysis, and similar estimates and 
refinements to be completed before the end of fiscal year 1997, will be provided as input to Total 
System Performance Assessment - Viability Assessment (TSPA-VA) to demonstrate compliance 
with the repository performance objectives. 

2. Quality Assurance 

The Quality Assurance (QA) program applies to this analysis. The work reported in this 
document is part of the preliminary probabilistic evaluation of the waste package (WP). This 
activity can affect the proper functioning of the MGDS waste package; the waste package has 
been identified as an MGDS Q-List item important to safety and waste isolation (Ref. 5.1, pp. 5, - 16). The waste package is on the Q-List by direct inclusion by the Department of Energy (DOE) 
as are the natural barriers of the Topopah Spring Welded (TSw) Hydrogeologic Unit, the Calico 
Hills Nonwelded (CHn) Hydrogeologic Unit, and the Saturated Zone (SZ) barrier; a QAP-2-3 
evaluation has yet to be conducted. The work performed for this analysis is covered by a WPD 
QAP-2-0 work control Activity Evaluation entitled P e ~ o m  Probabilistic Waste Package Design 
Analyses (Ref. 5.2). This QAP-2-0 evaluation determined that such activities are subject to 
Quality Assurance Requirements and Description (QARD) (Ref. 5.3) requirements. Applicable 
procedural controls are listed in the evaluation. 

A11 design inputs which are identified in this document are for preliminary design and shall be 
treated as unqualified data; these design inputs will require subsequent qualification (or 
superseding inputs) as the waste package design proceeds. This document will not directly 
support any construction, fabrication or procurement activity and therefore is not required to be 
procedurally controlled as TBV (to be verified). In addition, the inputs associated with this 
analysis are not required to be procedurally controlled as TBV. However, use of any data from 
this analysis for input into documents supporting procurement, fabrication, or construction is 
required to be controlled as TBV in accordance with the appropriate procedures. 

3. Method 

The following methods are used for evaluating the consequences of WP internal criticality: 

w The waste package temperature is determined as that at which the evaporation from the 
water surface (assumed to be just covering the top most assemblies; see Assumption 
4.3.16) will just balance the infiltration which is assumed to be the maximum credible, 10 
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d y r  (Ref. 5.18, Sect. 7). 

The drift wall temperature is determined by repository scale and drift scale hydrothermal 
calculations summarized in TSPA-95 (Ref. 5.18). 
The power level of the internal criticality is that necessary to support the rate of heat 
dissipation to the environment: (1) by radiation to the drift wall and conduction through 
the rock invert which is driven by the temperature gradient between the waste package 
and the drift wall; (2) by heating the infiltrating water from the general repository 
temperature to the waste package temperature; and (3) by evaporation of the water (heat 
of vaporization) from the surface of the pond within the waste package. 
The duration of the internal criticality is limited by the duration of the peak inflow (to the 
waste package) of water moderator necessary to maintain the power level. 
The sustainability of this criticality with respect to the balance between fissile species, 
which are generally consumed by the criticality, and neutron absorbers, which are 
generally produced by the criticality is verified by using SAS2H (Ref. 5.39) to calculate 
the species amounts at several times during the criticality, and using these amounts as 
input to MCNP (Ref. 5.40) to calculate the k,, at each of the times. 
The radionuclide inventory found by using SAS2H is decayed after criticality shutdown 
for several times up to 999,999 years, using ORIGEN-S (Ref. 5.39). 

= - The following methods are used for evaluating the consequences of criticality external to the 
=- WP: 

The average temperature of the critical mass is estimated as the boiling temperature of 
water at 50 atm. The reason for this estimate is that the most probable place where a 
reducing zone may occur is in organic material at the base of the tuff (Ref. 5.52), which is 
typically 500 meters below the water table (Ref. 5.25, Figure 1-6), giving rise to a 
hydrostatic pressure of 50 atm. 
The maximum power is determined as that required to maintain the average temperature 
of the critical spherical configuration against heat conduction out from the sphere. 
The maximum sustainable power is determined by assuming that all fissile material 
transported to the critical mass by the fissile material bearing water from one or more 
degraded waste packages in the repository is burned (Assumption 4.3.8). 
The duration of the external criticality is determined by the duration of flow of fissile 
material bearing water from the repository. 
The sustainability of the criticality and the increase in radionuclide inventory are 
determined by the same methods as were used for the internal criticality, using the 
computer codes, MCNP (Ref. 5.40), SAS2H, and ORIGEN-S (both Ref. 5.39). 

Further detail on the specific analytical methods employed for each step is available in Section 7 
of this analysis. 
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4. Design Inputs 

The design inputs identified in this document are for preliminary design and shall be treated as 
unqualified data; these design input will require subsequent qualification (or superseding inputs) 
as the waste package design proceeds. This document will not directly support any construction, 
fabrication, or procurement activity and therefore is not required to be procedurally controlled as 
TBV. 

4.1 Design Parameters 

4.1.1 Spent Fuel Assembly Parameters 

The fuel assembly upon which this calculation is based is the B&W 15 x 15 fuel assembly. The 
mechanical parameters for this assembly type are shown in Table 4.1 - 1. Note that inches are 
cdnverted to centimeters exactly (2.54 cdin.);  this is not an indication of tolerance (accuracy), 
.but is done for consistency between calculations using English or metric units. The theoretical 
density of UO, is 10.96 g/cm3 (Ref. 5.39, Table M8.2.1). Non-fuel material compositions of 
Alloy 825, water, Zircaloy-4, A 516 carbon steel, and 316B6A stainless steel-boron alloy are 
taken from a QAP-3-9 analysis on material compositions (Ref. 5.5) and used in Attachment VII. 

Clad Thickness I 0.02651 inches 1 0.067311 cm I 
I I I 

Fuel Clad ID* 0.377 inches 0.95758 cm 0.47879 

Fuel Rod Pitch 0.568 inches 1.44272 cm - 

Guide Tube OD 1 0.53q inches I 1.3464 cm 1 
- - - 

0.6731 

Guide Tube Thickness 0.01f inches 0.04064 cm --- - ~- 

Guide Tube ID' 0.498 inches 1.26498 cm 0.63246 

1 
~ - 

8.53 inches 21.681 cm 

' The inner diameters ( D s )  above are calculated by subtracting 2 X thickness from the outer diameter (0 

Ref. I 
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4.1.2 Intact Waste Package Geometry Parameters 

The intact waste package geometry parameters used in this analysis are taken from Reference 
5.54. The dimensions are listed in Table 4.1-2 below. Figure 4.1-1 depicts the 21 Pressurized 
Water Reactor (PWR) Advanced Uncanistered Fuel (AUCF) WP, its internals, and the material 
specifications (Ref. 5.34). 

Table 4.1-2. Intact WP Dimensions 

Outer barrier skirt length (both 

Component 

Outer barrier length (skirt edge to 
skirt edge) 

Dimension 
(cm) 

533.5 

I( Inner barrier length (overall) I 466.5 11 

Outer banier inner radii 

Outer barrier outer radii 73.1 83.1 

Inner barrier inner radii 

Inner barrier outer radii 

I 
7 1.095 

73.095 

Fuel cell tube opening 

Fuel cell tube thickness 

Criticality control panellplate width 1 13.4 

Criticality control long panellplate 
(16 total) length 

122.1 

Criticality control short paneuplate 
(I6 total) length 

Fuel cell tube height 

Criticality control panellplate 
thickness 

-- 

11 Criticality control panellplate cutout 1 

22.9 0.5 

457.5 

0.7 

length (4 per long panel12 per 
short panel) 

1 

Criticality control panellplate cutout 11 width 

11 Side and corner guide thickness 
I 

1 .o II 
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1 

INTERLOCKING PLATE 
SIDE GUIDE 

CRITICALITY CONTROL PANELS 
(CUTAWAY VIRN) 

(3 1 6B6A) 

OUTER BARRIER 

(A5 16) 

CORNER STIFFENER 
(ALLOY 625) 

FUEL 
I CELL 

OUTER BARRIER TUBE 
(A5 1 6) (A5 16) 

Figure 4.1 - 1 .  Advanced Uncanistered Fuel Waste Package with Internals Shown 
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4.1.3 Isotope Atomic Weights 

The atomic weights of isotopes are listed in Table 4.1-3 below (Ref. 5.43 unless otherwise noted) 
and are used in the number density calculations discussed'in Sections 7.2.1 and 7.4.4. 

Table 4.1-3. Atomic Weights in gl 
IsotoDe McEIR 
0-16 8016.50C 
nat. Mo 42000.50C 
Mo-95 42095.5OC 
Tc-99 43099.5OC 
Ru-101 44101.50C 
Rh- 103 45 103.50C 
Ag- 109 47 109.5OC 
nat. Cd . 48000.50C 
Xe-131 54131.50C 
Xe- 135 54 135.50C 
CS- 133 55133.50C 
CS- 135 55 135.50C 
Nd-143 60143.50C 
Nd-145 60145.50C 
Sm- 147 62347.50C 
Sm- 149 62149.50C 
Sm- 150 62150.50C 
Sm- 15 1 62151.50C 
Sm- 152 62 152.50C 
Eu-151 63 15 1.55C 
Eu-153 63153.55C 
Eu- 154 63 154.50C 
Gd- 155 64155.5K 
Gd- 157 64157.50C 
U-233 92233.50C 
U-234 92234.5K 
U-235 92235.5OC 
U-236 92236.50C 
U-238 92238.50C 
Np-237 93237.55C 
Pu-238 94238.5OC 
Pu-239 94239.55C 
Pu-240 94240.50C 
Pu-24 1 9424 1.50C 
Pu-242 94242.50C 
Pu-243 94243.35C 
Am-24 1 9524 1.50C 
Am-242m 95242.50C 
Am-243 95243.50C 
Cm-243 96243.35C 
Cm-245 96245.35C 
* From Reference 5.5 
** From Reference 5.33 

'mole (Ref. 5.43) 
W e i d  

15.994915 
95.94 
94.905839 
98.90627501' 
100.905576 
102.9055 1 1 
108.904756 
112.4 
130.905069" 
134.9063"' 
132.905355 
134.90577 
142.909779 
144.912538 
146.914867 
148.91718 
149.917276 
150.919919 
151.919756 
150.919838 
152.921242 
153.923053 
154.922664 
156.924025 
233.039522 
234.040904 
235.043915 
236.045637 
238.05077 
237.048056 
238.0495 1 1 
239.052146 
240.053882 
24 1.056737 
242.058725 
243.061972 
24 1.0567 14 
242.059502 
243.061367 
243.06137 
245.06537 1 

***Linearly interpolated from Atomic Weights of Xe-134 and Xe-136 in Reference 
5.33. 
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Avogadro's Number [N,] = 0.602252 (g-mo1)"x1024 (Ref. 5.43, p. 933). 

4.1.4 Far-Field Tuff Composition and Characteristics 

The composition and characteristics of the far field tuff are shown in Table 4.1-1 (Ref. 5.48, p. . 
. 16 unless noted otherwise). 

Table 4.1-4. Calico Hills/Prow Pass Nonwelded-Zeolitic Tuff 

Parameter Value 
Mean Density 198 samples 1.746 g/cm3 * 
Mean Porosity 127 samples (Max = 0.470**) 0.306" 
Estimated Average Thermal Conductivity 1.38 W/m.K*** 
SiO, Wt% 69.1 
TiO, Wt% 0.1 1 
A1,03 Wt% 13.4 
Fe203 Wt% 1.13 
MnO Wt% 0.05 
MgO Wt% 0.94 
CaO Wt% 3.22 
Na,O Wt% 1.23 
K20 Wt% 2.64 
P,O, Wt% 0.0 1 
LO1 (volatile) Wt% 8.90 
Total Wt% 100.7 
* Average values obtained form the data in Reference 5.47, p. 7- 1 1. 
** Previous evaluation of the porosity data for this tuff indicated that the 47% 

porosity data point was a statistical outlier (Ref. 5.47, p. 7- 10) which was 
probably anomalous, so that the maximum of the sample should have been the 
maximum of the remaining 126 elements, 40% porosity. 

*** Estimate is from Reference 5.3 1, p. 6 and is based on the average of two values 
from the Calico Hills tuff unit. 

In addition to the above major-element concentrations, 25 trace-element concentrations were 
identified by parts per million (ppm) by weight (Ref. 5.48, Appendix C). Some of these trace 
elements have high absorption cross sections, for example, Eu, Hf, Sm, etc. Previous evaluation 
(Ref. 5.55, p. 5) indicated that none of these elements is contained in sufficient concentrations in 
the tuff, with an adequate confidence in the nominal value, to be included. 
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4.1.5 Properties of Saturated Liquid Water 

4.2 Criteria 

Table 4.1-5. Properties of Saturated Water (Ref. 5.20, p. 656) 

This design analysis provides preliminary input for criticality analyses which evaluate whether 
waste package designs meet the repository criticality control design criteria from requirement 
documents. The Mined Geological Disposal System Requirements Document (Ref. 5.11) and the 
Engineered Barrier Design Requirements Document (EBDRD, Ref. 5.12) have criteria which 
pertain to criticality analyses. Reference 5.12 is the lower level document and contains all of the 
criteria listed in Reference 5.1 1. These requirements also apply to accumulations of fissile 
material in the far-field because far-field consequences can have an impact on the WP design. 
The WP is the source for material in the far-field and mitigation of significant consequences in 
the far-field may require some modification of the WP (Engeneered Bamer) design. The criteria 

~vi cited in Reference 5.12 that have bearing on this analysis include the following: 

Temperature (OF) 

4.2.1 From the EBDRD (Ref. 5.12); 
"3.2.2.6 CRITICALITY PROTECTION . 

Pressure (psia) I Specific Volume (ft3Ab) 

A. The Engineered Barrier Segment shall be designed to ensure that a nuclear 
criticality accident is not possible unless at least two unlikely, independent, and 
concurrent or sequential changes have occurred in the conditions essential to 
nuclear criticality safety. Each system shall be designed for criticality safety 
under normal and accident conditions. The calculated effective multiplication 
factor must be sufficiently below unity to show at least a five percent margin, after 
allowance for the bias in the method of calculation and the uncertainty in the 
experiments used to validate the methods of calculation. 

WGDS-RD 3.2.2.6.A][lOCFR60.13 1(b)(7)] 

B. To mitigate the potential for nuclear criticality, the Engineering Bamer Segment 
shall be designed and constructed to comply with the nuclear criticality 
requirements specified by DOE order 6430.1 A, 1300-4. 

WGDS-RD 3.2.2.6.Bl [DOE Order 6430.1 A, 1300-41" 

4.2.2 From the EBDRD (Ref. 5.12); 
=-~ "3.7.1.3 INTERNAL STRUCTURE REQUIREMENTS 

A. The internal structure shall provide separation of the waste forms such that 
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nuclear criticality shall not be possible unless at least two unlikely, independent, 
and concurrent or sequential changes have occurred in the conditions essential to 
nuclear criticality safety. The calculated effective multiplication factor (kff) must 
be sufficiently below unity to show at least a five percent margin after allowance 
for the bias in the method of calculation and the uncertainty in the experiments 
used to validate the methods of calculation (TBD). 

WGDS-RD 3.2.2.6.Al [lOCFR60.131(b)(7)]" 

The present DOE Office of Civilian Radioactive Waste Management ( O W )  and Civilian 
Radioactive Waste Management System (CRWMS) Management and Operating Contractor 
(M&O) position is that the requirement cited in the above criteria based on 10CFR60.13 1(b)7, 
being primarily of a deterministic nature, is not appropriate for postclosure disposal criticality. 
Instead, the probability or risk based approach has been recommended to the U.S. Nuclear 
Regulatory Commission (NRC) in the following two letters: 

4.2.3 From Ronald A. Milner, Director, Office of Program Management and Integration, 
OCRWM, to the NRC, Docketing and Service Branch, dated June 16, 1995, which 
included the specific recommendation to apply the above requirements only to predosure, 
and create the following new requirement for postclosure criticality: 

"Postclosure criticality safety. The engineered barrier system shall be designed such that 
the probability and consequences of nuclear criticality provide reasonable assurance that 
the performance objective of $60.112 is met." (Ref. 5.4) 

4.2.4 From Stephan J. Brocoum, Assistant Manager for Suitability and Licensing, OCRWM, to 
Michael J. Bell, Chief, Engineering and Geosciences Branch, Division of Waste 
Management, Office of Nuclear Material Safety and Safeguards, NRC, which referred to 
the above referenced letter, and specifically commented as follows: 

"The DOE, therefore, requests that consideration be given to the DOE'S proposed revision 
to 10CFR60.13 1 (b)7 that would allow disposal criticality to be evaluated with risk-based 
methods." (Ref. 5.6) 

The analyses in this document are intended to provide values of, and justification for, 
consequence parameters (specifically increased radionuclide inventory) plus probability 
information which will be used.= part of TSPA-License Application (LA) to demonstrate 
compliance with the performance objective of $60.112 (or, as appropriate, other applicable 
performance objectives in effect or proposed by the NRC at the time the TSPA-LA analysis is 
performed). The "TBD" items identified in the above criteria will not be carried to the 
conclusions of this analysis based on the rationale that the conclusions are for preliminary design, 
and will not be used as input in design documents supporting construction, fabrication, or 
procurement. 
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4.3 Assumptions 

All assumptions identified in this section will require verification (or superseding assumptions) 
as the waste package design proceeds and should be treated as unconfirmed items for preliminary 
design. For this preliminary design, that will not be used to support procurement, fabrication, or 
construction, the assumptions are clearly identified and traceable to a source, but are not 
procedurally controlled as TBV. 

4.3.1 Principal Isotope (PI) bumup credit is assumed to be an acceptable method to account for 
reduced reactivity of SNF in criticality evaluations. The basis for this assumption is CDA 
Key 009 (Ref. 5.44). This assumption is used throughout Section 7. 

4.3.2 The reference PWR fuel physical assembly selected for conceptual development is the 
B&W 15 x 15 fuel type, which has been established as one of the more reactive PWR fuel 
designs under intact fuel assembly and fixed basket geometry conditions (Ref. 5.16, p. 
II.A.3-35). This assumption is used throughout Section 7. 

4.3.3 The design basis spent nuclear fuel (SNF) characteristics within the physical assembly are 
3.0% U-235 enrichment, 20 GWdIMTU burnup, as established by the M&O (Ref. 5.10, 
Section 5). This SNF composition is assumed to be more stressing with respect to 
criticality than 96-97% of the SNF inventory. This SNF composition is representative 

-w 
only. It does not necessarily match any composition for a B&W assembly type specified 
in the previous assumption. This assumption is used throughout Section 7. 

4.3.4 For SNF, the list of "Principal Isotopes" previously established (Ref. 5.46, p. 4-4) for 
long-term criticality control was used. The 29 principal isotopes are shown in Table 
4.3-1. This assumption is used in Sections 7.3.2 and 7.4. 

4.3.5 It is assumed that the cooling of the external criticality in the saturated zone will be 
primarily by conduction. The basis for this assumption is that the maximum cooling 

. . 
possible from the next largest physical mechanism, advective flow through the criticality 

-- zone, is much smaller than the rock conduction, as is seen from the following calculation: 

The maximum advectiv'e heat transfer is approximated by the mean advective flow 
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(Darcy velocity) in the saturated zone (2 meterslyr, Ref. 5.18, p. 7-21) multiplied by the 
cross-section area of the critical zone (1.4 m radius, which is 6.16 m2 cross-section ), 
multiplied by the heat capacity of water (aproximated by 4200 Joules/kg.K, Ref 5.14, 
which is also 4.2x106 ~ o u l e s l m ~ . ~ ) ,  multiplied by maximum temperature change between 
the critical mass and the far-field heat sink, and divided by the number of seconds in a 
year (31.5x106). The maximum change in temperature between the critical sphere and the 
far field is given in Attachment I, and in Section 7.3.2, as Pl(4n;kR), where k is the 
thermal conductivity (1.38 Wlm-K, Ref. 5.3 1, p. 6), P is the power generated by the 
critical sphere, and R is the radius, 1.4 m, given above. The resulting conservative 
estimate of advective heat transfer is 0.07P, which means that it can be no more than 7% 
of the conductive heat transfer. This assumption is used in Section 7.3.2. 

4.3.6 It is assumed that the maximum power from the worst case external criticality will occur 
in the saturated zone, at the base of the tuff and will be at a pressure of 50 atmospheres. 
The basis for this assumption is that the reducing material from original organic deposits 
could not have been emplaced while the tuff was being deposited, and can, therefore, be 
found only at the base of the tuff, which is approximately 500 meters below the water 
table (Ref. 5.25, Figure 1-6), at which the hydrostatic pressure is approximately 50 
atmospheres. A rapid onset of criticality could, of course, result in a temporary 
overpressure, but that possibility is not considered according to the steady state 
assumption (Assumption 4.3.7, below). This assumption is used in Section 7.3.3. 

-w- 

4.3.7 It is assumed that the criticality is in a steady state so that the time independent heat 
conduction equation can be used to establish the relation between criticality power and 
temperature. The basis for this assumption is that over the thousands of years 
(conservative estimate of reactor duration) the short period fluctuations will average out. 
This assumption is used in Section 7.3.2 and in Attachment I. 

4.3.8 First, it is assumed that the sustainable criticality power for the external criticality is 
limited by the fuel replenishment rate from the infiltration of fissile material bearing 
water from the repository. (This is lower than the maximum power identified in 
Assumption 4.3.6, above and described in Section 7.3.3.) Secondly, it is further assumed 
that the incoming fissile material can only provide that portion of the fissile material 
which is above 1.37%, as is explained in Section 7.3.4 of this analysis and Section 7.7 of 
Reference 5.52, where the argument was initially presented. The basis for the first part 
of this assumption is that the criticality will begin when k,, just reaches 1, so that any 
amount of fissile material consumed must be replaced by fresh fissile material in order to 
sustain the criticality. The basis for the second part of this assumption is given in Section 
7.3.4 of this analysis and Section 7.7 of Reference 5.52. This assumption is used in 
Section 7.3.4. 

4.3.9 The SAS2H module in SCALE4.3 (Ref. 5.39) is assumed to be applicable to analysis of 
-u- accumulations of fissile material in tuff. The basis of this assumption is that the 44 group 

cross section library used in these calculations likely provides enough detail to cover the 
more thermal spectrum (compared to PWRs) of the external accumulations adequately. 
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This assumption will require future verification. This assumption was used in a previous 
analysis (Ref. 5.53) to generate the data used in Section 7.2.2, and is also used in Section 
6.1. 

4.3.10 The SAS2H and ORIGEN-S modules in SCALE4.3 are assumed to provide reasonable 
predictions of isotopic compositions for a low power criticality event over several 
thousand years. The basis of this assumption is the demonstration in Section 7.4.2 that no 
nonconservatitre trends exist by comparing the results of 100 year and 1000 year time 
steps. This assumptions will require future verification. This assumption is used in 
Sections 6.1,7.2.l, 7.2.2,7.4.3, and 7.4.4. 

4.3.11 For external criticality, water infiltration has provided the mechanism for waste package 
and SNF degradation, well as the mechanism for actinide transport to the far field 
environment. This assumption is used throughout Sections 7.3 and 7.4. 

4.3.12 The material compositions for tuff in the far field is assumed to be represented by the 
major constituents of Calico Hills/Prow Pass nonwelded-zeolitic tuff taken from 
References 5.47 and 5.48. Portions of these formations fall within the saturated zone. 
This assumption is used throughout Sections 7.3 and 7.4. 

4.3.13 The accumulation of UO, in saturated tuff is assumed to be represented by a spherical 
=i./ homogeneous mixture of UO,/tuff/water. Fracture distributions and densities in the tuff, 

size and density of potential uranium deposits, and presence and composition of reducing 
zones within the tuff are unknown. This assumption is used throughout Sections 7.3 and 
7.4. 

4.3.14 The power level of the internal criticality is that necessary to support the rate of heat 
dissipation to the environment: (1) from the lower half of the waste package, by 
conduction through the rock invert which is driven by the temperature gradient between 
the waste package and the drift wall; (2) from the upper half of the waste package, which 
is assumed to be uncovered, by radiation from the package surface to the drift wall; (3) 
by evaporation of the water from the surface of the pond within the waste package. This 
assumption was used in~eference 5.54, which is the basis for information provided in 
Sections 7.1 and 7.2. 

4.3.15 In determining the temperature gradient for Assumption 4.3.14, the drift wall temperature 
is determined by repository scale and drift scale hydrothermal calculations summarized in 
TSPA-95 (Ref. 5.18). This assumption is used throughout Sections 7.1 and 7.2. 

4.3.16 In determining the temperature gradient for Assumption 4.3.14, the waste package 
temperature is assumed to be just large enough that the evaporation from the water 
surface (assumed to just cover the top most assemblies) will just balance the water inflow 
to the package which is assumed to be at the maximum high infiltration rate 10 d y r  
(Ref. 5.18, TSPA-95). The basis for this assumption is that the internal criticality is 
moderator limited, so that it is necessary to maintain the water level in order to maintain 
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the criticality. It turns out that even for this maximum possible infiltration rate, this waste 
package temperature is significantly less than the boiling temperature. This assumption is 

stated in Section 3.0, and is used throughout Sections 7.1,7.2, and 7.3.4. 

4.3.17 The duration of the internal criticality is limited by the peak inflow of water necessary to 
maintain the power level estimated according to Assumption 4.3.14. The basis for this 
assumption is the same as ,the basis for Assumption 4.3.16 to which it is closely related. 
This assumption is used throughout Sections 7.1 and 7.2. 

4.3.18 The fresh fuel bias and uncertainty for MCNP is approximately 0.015 (Ref. 5.45, p. 6- 
221). The preliminary SNF bias and uncertainty is approximately 0.06 (Ref. 5.45, p. 6- 
221). These uncertainties were used in a prior unverified analysis. This assumption is 
used throughout Section 7. 

4.3.19 The deterministic based requirements in the EBDRD (Ref. 5.12) are assumed not to apply 
to postclosure disposal criticality. The basis is the ongoing interaction between DOE and 
NRC to change the requirements to allow a probabilistic approach to postclosure disposal 
criticabty as indicated in Section 4.2. This assumption is used throughout Section 7. 

4.3.20 It is assumed that the mobilization (removal from the waste package) of the fissile 
material is much slower than the dissolution of the SNF. The consequence of this 

-w7 assumption is that the removal of the fissile material from the waste package is limited by 
the water flux through the waste package, or incident on the waste package. The basis of 
this assumption is the analysis given in Reference 5.52, Section 7.2. This assumption is 
used in Section 7.3.4. 

4.4 Codes and Standards 

American National Standard on "Criticality Safety Criteria for the Handling, Storage, and 
Transportation of LWR Fuel Outside Reactors", ANSIIANS-8.17, 1984. 
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6. Use of Computer Software - 

6.1 Scientific and Engineering Software 

SCALE 4.3 (Ref. 5.39), which includes the SAS2H and ORIGEN-S modules used in this report, 
has not been qualified according to QA procedures. The SAS2H and ORIGEN-S results for 
external criticalities of this analysis, therefore, shall be treated as unqualified data. SCALE 4.3 
was run on HP Series 735 Workstations. SCALE 4.3 is an appropriate tool to be utilized to 
determine the composition and characteristics of PWR spent fuel and has been demonstrated to 
run correctly on the HP 735 workstations (Ref. 5.49). This code has been validated for this 
application by ORNL (Ref. 5.56). The application of SAS2H to accumulations of fissile material 
in tuff and to long term low power depletion due to a criticality event does not fall within the 
ORNL range of validation and must be validated in the future. The 44 group cross section library 
used in these calculations likely provides enough detail to cover the more thermal spectrum of 
the external accumulations adequately (Assumption 4.3.9). In addition, the ability to cover the 
long term low power depletion calculations is checked in this report (Section 7.4.2) by 
comparing the results from two different time step sizes (100 and 1000 years; Assumption 
4.3.10). 

MCNP4A (Ref. 5.40; CSCI# 30006 v4A) was run on HP 735 Workstations. MCNP4A is 
qualified according to QA procedures and was obtained from the SCM in accordance with 
appropriate procedures. MCNP4A is utilized to determine the criticality potential SNF and of 

-u fissile material accumulations in the far field environment external to the repository and is an 
appropriate tool for these purposes, and was used within the range of validation. 
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The results from MCNP cases are reported as k, + 20. k, is the final estimated combined 
collision/absorption/track-length k,, reported in MCNP. 20 is twice the standard deviation of the 
calculated value and k,, + 20 approximately represents the 95% confidence interval of the result. 

There are biases and uncertainties associated with a criticality calculation. How these biases and 
uncertainties are treated in criticality calculations is covered in the American National Standard 
on "Criticality Safety Criteria for the Handling, Storage, and Transportation of LWR Fuel 
Outside Reactors" (see Section 4.4). The fresh fuel bias and uncertainty for MCNP is 
approximately 0.015 (Ref. 5.16, p. II.A.3-35). The fresh fuel bias and uncertainty is appropriate 
for application to the external accumulations of fissile material investigated in this analysis. 

The CDB LWR Radiological PC Database (CDB-R, Ref. 5.13), CSCI: A00000000-02268- 1200- 
20002 v 1.1, was used to obtain the radiological characteristics of the thermdshielding DBF. 
The CDB has been qualified b; the Office of Civilian Radioactive Waste Management for use in 
work subject to the requirements of the QARD (Ref. 5.3). The CDB was installed on an IBM- 
compatible PC in accordance with the User Manual for the CDB-R (p. 1, Ref. 5.15) and was 
obtained in accordance with the QAP-SI series procedures. Use of the SNF radionuclide 
inventories from the CDB is appropriate for this design analysis and is within the range of 
validation performed for the CDB. 

6.2 Computational Support Software 
=wJ 

LOTUS 1-2-3, Release 4.01 for Windows was used to calculate the isotopic number densities for 
the spent nuclear fuel and tuff/water/UO, mixtures investigated. Details of the equations and 
used of the spreadsheet are provided in Section 7. 
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7. Design Analysis - 

This design analysis is presented in five sections. Sections 7.1 and 7.2 deal with internal 
criticality. The first gives the basic parameters of the criticality, and the second gives the results 
of the neutronics evaluation; increase in radionuclide inventory and change in k,,. Sections 7.3 . 

and 7.4 deal with external criticality in the same way as the internal criticality sections. Section 
7.5 summarizes the previous estimates of probability associated with the critical configurations 
and lists the data items expected to be obtained within the next year to improve these estimates. 

7.1 Internal Criticality, Basic Parameters 

7.1.1 Waste Package Nominal Criticality Configuration 

The purpose of this section is to summarize the 21 PWR AUCF WP internal degraded 
configuration for which the consequences of criticality have been modeled, and provide a brief 
summary of the progression of WP degradation from the initial configuration to the configuration 
for which criticality may be of concern. Further detail on the information presented here can be 
found in the Second Waste Package Probabilistic Criticality Analysis: Generation and 
Evaluation of Internal Criticality Configurations (Ref. 5.54) and the Emplaced Waste Package 
Structural Capability Through Time Report (Ref. 5.50). 

=w= 
7.1.1.1 Basket Collapse 

This section discusses the four primary basket components responsible for maintaining the initial 
configuration of the WP, and the anticipated changes in the WP configuration which will occur 
as a result of their degradation following WP breach. These are the side and comer guides, the 
neutron absorber plates, fuel cell tubes, and the fuel assemblies themselves. Prior to WP breach, 
the interior of the WP is filled with an inert gas, and no degradation of the internal components 
would be expected. The inert environment is lost on first pit penetration of both WP barriers, 
which TSPA-95 (Ref. 5.18, Sect. 5) predicted would occur for a majority of WPs (typically 80% 
or more) within 2000 to 10,000 years after emplacement under most of the 83 MTU/acre 
scenarios. However, those scenarios which considered that the remaining carbon steel could 
provide cathodic protection for the inner barrier showed much longer times to first pit penetration 
(in the 10,000 to 100,000 year time frame) 

The AUCF WP side and comer guides are fabricated from 10 rnm thick carbon steel plates. 
Reference 5.50 indicates that the side guide will fail by bending at a thickness of 2.9 mm if there 
is no backfill loading the basket. Reference 5.50 estimated that this failure would occur within 60 
to 340 years following WP breach for the 83 MTU/acre case without backfill using the TSPA-95 
carbon steel corrosion model. Failure of the side guides will cause the bottom row of fuel 
assemblies to shift downward to touch the inside of the inner barrier. As the criticality control 
plate assemblies also rest on the top of the side guides, the entire basket structure should also 

- .  
- +  shift downward. Since the comer guides are under less loading, their failure should occur shortly 

after failure of the side guides. Failure of the corner guides will result in the assemblies on the 
end of the second row from the bottom to shift downward to touch the inside of the inner barrier. 
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The assemblies above them should remain in place until sufficient degradation of the neutron 
absorber plates which support them has occurred. 

The fuel cell tubes are also fabricated from carbon steel and have a wall thickness of 5 mm. The 
tubes will fully degrade before the failure of the side guides or the criticality control plates. In 
analyzing the criticality control plates, it was determined that the plates could maintain the basket 
and SNF assembly configuration without structural support from the tubes. Failure of the tubes 
will, therefore, not cause collapse of the basket, so no specific analysis was performed for the 
tubes. However, the remaining corrosion products occupy a greater volume than the original 
tubes and are fairly insoluble. Thus their presence may have some impact on WP internal 
criticality. 

The AUCF WP neutron absorber plates are fabricated from 7 mm thick borated Type 3 16L 
stainless steel plates. Reference 5.50 found that the horizontal absorber plates will bend once 2.5 
mm of thinning has occured, and the vertical plates will buckle after 5.36 mm of material is 
removed. Reference 5.50 made a preliminary estimate that it will take 2000 to 8500 years 
following breach of the WP for general corrosion of both sides of the neutron absorber plates to 
remove the 2.5 mrn of material that would be required for bending to occur. It was estimated to 
take 4300 to 18,000 years to remove the 5.36 mm of material that would be required for buckling 
of the vertical plates. Bending will occur first at the ends of horizontal long criticality plates, 

v 
causing the assemblies in the two side columns to drop down. Final collapse of the basket will 
occur due to bending of the horizontal plates supporting the assemblies (which would be 
expected to occur at a time later than the bending of the ends because the plates are supported on 
two sides) or buckling of the vertical plates. Final collapse will leave the center three columns of 
fuel assemblies resting on the bottom of the inner barrier. . 

Finally, Reference 5.50 also evaluated possible mechanisms for denting or crushing the fuel 
assemblies such that they no longer provide an optimum geometry for criticality. It was 
concluded that denting of the fuel rods would not occur because there is sufficient void space for 
expansion of the corroding basket materials, thus preventing them from causing any load on the 
fuel assemblies. Preliminary structural analyses were also performed which determined that the 
bottom-most fuel assemblies would be capable of supporting the entire degraded basket structure, 
and all fuel assemblies above them, without being crushed. Based on this information, the 
assumption of intact fuel assemblies for criticality analyses is appropriate and conservative until 
significant corrosion of the fuel rods and spacer grids has occured. Efforts to estimate the 
amount of corrosion required for such failures are currently under way. 

Figure 7.1.1-1 shows the initial and degraded waste package internal configurations. As will be 
discussed in the following sections the final stage, where complete degradation of the basket 
components has occured, will be the primary configuration of concern for postclosure internal 
AUCF WP criticality. 
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Initial Configuration Side Guide Failure Comer Guide Failure 
60 to 340 years after WP breach 100 to S00 years after WP breach 

Long Criticality Control Plates Complete Basket Collapse Complete Basket Degradation 
Bend at Ends 2000 to 18000 years after WP breach 5700 to 24000 years 

2000 years breach (remainder of plater shn between assemblies) 
after WP breach 

Figure 7.1.1 - 1 .  Initial and Degraded Waste Package Internal Configurations 



Waste Package Development D e s i m  
Title: Probabilistic Criticality Consequence Evaluation 
Document Identifier: BBA000000-01717-0200-00021 REV 00 Page 26 of 56 

=-wz 
7.1.1.2 Neutron Absorber Loss 

As discussed above in Section 7.1.1.1, the degradation and collapse of the basket will leave 
behind a significant amount of iron, nickel, and chromium oxide corrosion products. In addition, 
the boron in borated stai.nless steel is in the form of a boride of iron (or one of the other metal 
components of stainless steel). Since such borides are generally found to be very stable (as 
described in Reference 5.25), the borides can be assumed to oxidize much more slowly than the 
iron, and some fraction will be trapped in the solid iron/chromium/nickel oxide matrix of the 
corroding stainless steel. Oxide corrosion products from the carbon steel components will also 
contribute to this trapping process. 

Reference 5.54 performed an evaluation of the times required to remove specific amounts of the 
oxide corrosion products and the trapped boron from a WP which is assumed to be penetrated 
only on top and filled with water. A scenario which could lead to this configuration is based on 
the assumption that there will be very little probability of penetration of the lower portion of the 
waste package barriers before penetration of the upper portion, because such an "outside-in" 
process would require pit growth to a depth of 12 centimeters against gravity. The scenario 
begins with penetration of the upper portion of the barrier in 3000 to 5000 years; during much of 
the time before 3000 years the barrier temperature is above 90°C, and the aqueous corrosion rate 
of corrosion resistant inner barrier is modeled as being relatively high (Ref. 5.18), which is the 
reason why the penetration time is so short. After penetration of the upper portion of the barrier, 

-v= penetration of the lower portion can begin from the inside out. By this time, however, the 
temperature is likely to have dropped below 50°C, where the TSPA-95 inner barrier corrosion 
models predict very small corrosion rates (Ref. 5.18). Because of the present uncertainty in the 
corrosion model, the probability for achieving a water-filled configuration as a result of this 
scenario has not yet been estimated. It is expected to be small. 

Under such a flooded "bath tub" scenario (which is a required precondition for any internal WP 
criticality), removal of the oxides is accomplished by dissolution and removal via flushing 
through the upper portion of the WP. Reference 5.54 assumed that by the time oxides are 
dissolved, the trapped boride will have oxidized and will also dissolve, in which case it will be 
quickly flushed out of the package. The alternative is that the boron would still be solid boride, 
in which case it could remain in place (clinging to the remaining solid iron oxide, or fuel rods) or 
it could fall to the bottom of the package. The preliminary analysis in Reference 5.54 found that 
a flooded WP did not exceed a k,, of 0.91 (used as the delimiter for criticality in that reference) 
until only 90% of the iron, nickel, and chromium oxides (uniformly occupying approximately 
26% of the interior void space), and 5% of the initial boron remained. By this time, all internal 
plates, guides, and tubes had completely degraded. Thus, the first four degraded configurations 
identified in Figure 7.1.1-1 are of no concern from a postclosure criticality standpoint. Flushing 
times required to remove this material ranged from 12,000 years to greater than 100,000 years, 
depending on a number of assumptions such as the fraction of trapped boron, the inflow rate, the 
solubility of the oxides, the efficiency of the flushing process, and the drip rate of water onto the 

-w- package. 
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7.1.2 Determination of Power, Temperature, and Duration 

The internal criticality scenarios evaluated thus far simulate a flooded waste package that is 
gradually approaching a critical condition ( k ~ 1 )  as a result of positive reactivity insertions 
caused by a slow'loss of boron and iron from the package interior. Once a waste package reaches 
a bff of 1, continued small positive reactivity insertions will cause the power output of the waste 
package to begin to slowly rise (i.e., a long reactor period). If the power exceeds a certain limit, 
the rate at which water is consequentially removed from the waste package will exceed the rate 
of input, and the resulting water level drop will provide a negative reactivity insertion driving the 
waste package back towards a subcritical condition. Conversely, if insufficient power is 
produced, the water level will be maintained and the exchange process discussed previously will 
continue to remove dissolved boron, thus providing a continued source of positive reactivity 
insertions until the point of equilibrium is achieved. The maximum steady state power can then 
be estimated by determining the power required to maintain the bulk waste package water 
temperature at the point where water is removed at the same rate that it drips into the waste 
package. The waste package must produce sufficient power to raise the temperature of the 
incoming water to this equilibrium value, as well as account for the heat of vaporization and 
heat losses to the environment by radiation andlor conduction. Preliminary calculations, which 
are provided in detail in Reference 5.54, have shown that at a water temperature of 57.4"C, the 
evaporation rate will match the maximum TSPA-95 rate at which water drips into a WP located 
beneath a flowing fracture (191 literdyr, Ref. 5.18, Sect. 7). The thermal power required to raise 

k4 the water temperature to 57.4"C, while at the same time compensating for heat losses to the 
environment is 2.18 kW. 

7.2 Internal Criticality, Neutronic Evaluation 

The neutronic evaluation procedure for the far-field criticality involves three tasks as indicated 
below: 

1) SAS2H bum calculations for intact fuel assemblies were run in a separate analysis 
(Ref. 5.53) and the results are displayed and utilized in this analysis, 

2) Spreadsheet calculations of compositions from various duration criticality events 
using information from step 1, and 

3) MCNP calculations of k,,based on compositions from a 15,000 year decay case 
and the various duration criticality events. 

7.2.1 Radionuclide Increase Resulting From an Internal Criticality 

To evaluate the effects of a criticality on the radionuclide inventory of a waste package, the 
computer code ORIGEN-S was run using the PWR criticality design basis fuel, and the steady 
state power of 2.18 kW discussed above. The criticality was assumed in References 5.53 and 
5.54 to occur after the fuel had agedldecayed for 15,000 years and was maintained at the above 

- = = a  
mentioned power for three durations: 1000,5000 and 10,000 years. The maximum duration of 
10,000 years is based on the assumption that it is the upper bound for the conditions supporting 
criticality (high infiltration, integrity of the lower part of the barrier, sufficient fissile material and 
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void space remaining). The output of these runs was the radionuclide inventory, in curies, at the 
times corresponding to the end of each criticality, and at fuel ages (time since reactor discharge) 
of 45,000 and 65,000 years (Ref. 5.53, Atts. VII-XI). In addition a fourth, decay-only case was 
run to determine the radionuclide inventories at the above times for fuel which did not 
experience a criticality event (Ref. 5.53, Att. VI). The percentage increase in the inventories of 
36 of the isotopes examined in TSPA-95 is provided in Reference 5.54. The overall effect of the 
criticality on the radionuclide inventory can be summarized by the percentage increase in the 
total curies, over that of the decay-only case, for the 36 TSPA-95 isotopes. Table 7.2.1- 1 shows 
this comparison. The explicitly stated times are measured from emplacement. Figure 7.2.1-1 
graphically shows that even the 10,000 year duration criticality does not increase the inventory of 
the 36 isotopes above that at the time the criticality began. In addition, the criticality appears to 
have no significant long-term effect on the inventory of these isotopes. Within 25,000 years the 
total inventory of these 36 isotopes in fuel assemblies which experienced a criticality can barely 
be distinguished (<lo%) from the inventory in fuel assemblies which did not experience a 
criticality. Furthermore, Table 7.2.1-2 indicates that the increase in the total inventory of the 36 
TSPA-95 isotopes in a fuel assembly which experiences a criticality at 15,000 years does not 
exceed that of the worst decay only fuel, which is represented by the PWR themallshielding 
DBF. 

Table 7.2.1-3 shows that the total increase in the inventory of the 36 TSPA-95 isotopes per unit 
burnup for the PWR criticality DBF is comparible to the in-reactor bum with =400 years of 

%+--z decay. Note that Table 7.2.1-3 gives the increment in Curies due to the specified burn, while 
Table 7.2.1-2 gives the toal Curies after the specified bum. These results are consistent based on 
the fact that the short lived isotopes present from the in-reactor burn have decayed by 400 years. 
It is just these short lived isotopes which are not present after the long post-closure criticality 
bums. It should be noted that the comparison of the 10,000 year bum increment in totoal Curies 
with the meaningful 400 year initial decay shows only a 2% increase. All calculations are 
performed in Attachment VIII. Tables 7.2.1-4 through 7.2.1-6 provide detailed inventories of the 
36 isotopes, and the percentage change from the decay-only case, for the 1000,5000, and 10,000 
year criticalities. 

Table 7.2.1-1. Percentage Increase in Total Curies of the 36 TSPA-95 Isotopes 
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Table 7.2.1-2. Total Curies of 36 TSPA-95 Isotopes Per Assembly 

1 
- - 

Fuel Age (years since ) 1 16,000 1 20,000 1 25,000 

I PWR Criticality DBF. 10,000 yr Criticality 1 I 1.2e+02 I 5.8e+01 1 3.5e+01 I 
* - Information for this fuel obtained from the CDB-R (Ref. 5.13). 

- - 

PWR ThermaYShielding DBF, Decay Only' 

PWR Criticality DBF, Decay Only 

PWR Criticality DBF, 1000 yr Criticality 

PWR Criticality DBF, 5000 yr Criticality 

Table 7.2.1-3. Total Curies of 36 TSPA-95 Isotopes Per Unit Burnup (CilGWd) Per Assembly 

1.4e+02 

1.5e+02 

Inventory of 36 TSPA 95 Nuclides as a Function of Time for a PWR SNF 
Assembly After A 10,000 Year Criticality 

Starting at 15,000 Years 

Fuel Age (Years) - . - .DecayOnly- 10,000 year k s i o n  I 

Figure 7.2.1-1 
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Table 7.2.1-4. Effects of 1000 Year Criticality on the Radionuclide Lnventory of a PWR Fuel Assembly (Ref. 5.54) 
16,000 yr 45,000 yr 65,000 yr 
Act. (Ci) Act. (Ci) % Diff. % Diff. Act. (Ci) Act. (Ci) % Diff. % Diff. Act. (Ci) Act. (Ci) % Diff. % Diff. . . . -, . . 

Total 
. . 

r ~ b c a l  D m v  Isot-Totalcal Decav Onlv Isoto~e rltical Decav Onlv Isoto~e Total 
ac227 4.9e-003 4.3e-003 1.6e+001 4.9e-004 1.0e-002 1.0e-002 3.0e+000 5.6e-004 1.3e-002 1.3e-002 2.3e+000 9.3e-004 
am241 2.6e+000 2.2e-003 1.2e+005 1.9e+000 2.0e-004 2.0e-004 -1.5e+000 -5.6e-006 3.9e-005 3.9e-005 -1.5e+000 -1.9e-006 

am242m 2.0e-003 0.0e+000 N/A 1.4e-003 0.0e+000 0.0e+000 0.0e+000 0.0e+000 0.0e+000 0.0e+000 0.0e+000 0.0e+000 
am243 4.8e-001 4.5e-001 7.2e+000 2.3e-002 3.le-002 2.9e-002 7.2e+000 3.9e-003 4.8e-003 4.5e-003 7.2e+000 9.9e-004 

d 
36 Iso. 
Totals 
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Table 7.2.1-5. Effects of 5000 Year Criticality on the Radionuclide Inventory of a PWR Fuel Assembly (Ref. 5.54) 

Act. (Ci) %Diff. %Diff. 

5.2e-003 7.0e+001 3.le-003 
1.6e-003 1.7e+005 2.3e+000 
0.0e+000 N/A 2.0e-003 
3.le-001 4.4e+001 l.le-001 
3.0e-006 1.7e+001 4.3e-007 
0.0e+000 N/A 1.3e-002 
1.5e-003 -7.le+000 -9.3e-005 
4.9e-005 5.le+001 2.le-005 
2.0e-001 4.4e+000 7.6e-003 
8.8e-003 2.0e+000 1.5e-004 
3.5e-001 2.0e+000 5.9e-003 
1.2e-005 2.5e+002 2.5e-005 
3.8e-001 1.0e+000 3.4e-003 
5.2e-003 7.0e+001 3.le-003 
1.0e-001 -9.9e-001 -8.5e-004 
2.6e-002 1.9e+000 4.2e-004 
0.0e+000 N/A 2.5e+000 
9.2e+001 3.6e+000 2.8e+000 
1.9e+001 2.6e+001 4.le+000 
1.5e-003 1.7e+005 2.2e+000 
2.7e-001 -l.le+OOO -2.5e-003 
1.0e-001 -9.9e-001 -8.5e-004 
l.le-007 0.0e+000 0.0e+000 
1.3e-001 3.2e+000 3.4e-003 
0.0e+000 N/A 6. 8e-001 
1.2e-001 2.5e+000 2.5e-003 
3.7e+000 2.2e+000 6.8e-002 
1.6e-002 -6.le-001 -8.5e-005 
l.le-001 -8.8e-001 -8.5e-004 
l.le-007 0.0e+000 0.0e+000 
3.le-002 -1.9e+000 -5.le-004 
6.6e-001 5.3e+000 3.0e-002 
1.6e-002 -1.9e+000 -2.5e-004 
1.3e-001 1.6e+000 1.7e-003 
1.5e-001 0.0e+000 0.0e+000 
3.5e-001 2.0e+000 5.9e-003 

45,000 yr 
Act. (Ci) 
Critical 
1.2e-002 
1.9e-004 
0.0e+000 
4.2e-002 
1.7e-007 
0.0e+000 
1.9e-004 
1.9e-006 
2.le-001 
9.0e-003 
3.5e-001 
1. Be-005 
3. Be-001 
1.2e-002 
2.2e-001 
2.7e-002 
0.0e+000 
4.7e+001 
1.7e+000 
1.9e-004 
2.5e-001 
2.2e-001 
2. 8e-007 
7.7e-002 
0.0e+000 
1.0e-001 
3.5e+000 
5.le-002 
2.3e-001 
2. Be-007 
6.7e-002 
6.6e-001 
1. Be-002 
1.4e-001 
1.5e-001 
3.5e-001 

Act. (Ci) % Diff. 
Decav Onlv Isoto~e 
1.0e-002 2.0e+001 
2.0e-004 -7.5e+000 
0.0e+000 O.Oe+OOO 
2.9e-002 4.4e+001 
1.4e-007 1.7e+001 
0.0e+000 0.0e+000 
2.0e-004 -7.Oe+000 
1.3e-006 5.2e+001 
2.0e-001 4.5e+000 
8.8e-003 2.0e+000 
3.4e-001 2.0e+000 
5.0e-006 2.5e+002 
3.8e-001 l.le+OOO 
1.0e-002 2.0e+001 
2.le-001 2.3e+000 
2.6e-002 1.9e+000 
0.0e+000 0.0e+000 
4.5e+001 3.8e+000 
1.3e+000 2.6e+001 
2.0e-004 -7.5e+000 
2.6e-001 -1.2e+000 
2.le-001 2.8e+000 
2.8e-007 1.4e+000 
7.5e-002 3.le+000 
0.0e+000 0.0e+000 
1.0e-001 2.0e+000 
3.4ec000 2.le+000 
5.le-002 -3.9e-001 
2.2e-001 2.7e+000 
2.8e-007 1.4e+000 
6.7e-002 -1.5e-001 
6.3e-001 5.3e+000 
1.8e-002 -l.le+OOO 
1.3e-001 2.2e+000 
1.5e-001 0.0e+000 
3.4e-001 2.0-+000 

% Diff. 
Total 
3. 8e-003 

-2. Be-005 
'O.Oe+OOO 
2.4e-002 
4.5e-008 
0.0e+000 

-2.6e-005 
1.2e-006 
1.7e-002 
3.4e-004 
1.3e-002 
2.4e-005 
7.5e-003 
3. Be-003 
9.4e-003 
9.4e-004 
0.0e+000 
3.2e+000 
6.4e-001 

-2. Be-005 
-5.6e-003 
l.le-002 
7.5e-009 
4.3e-003 
0.0e+000 
3. Be-003 
1.3e-001 

-3. Be-004 
1-le-002 
7.5e-009 

-1.9e-004 
6.2e-002 

-3. 8e-004 
5.6e-003 
0.0e+000 
1.3e-002 

65,000 yr 
Act. (Ci) 
Critical 
1.4e-002 
3.6e-005 
0.0e+000 
6.4e-003 
1.5e-008 
0.0e+000 
3.6e-005 
1.0e-007 
2.le-001 
9.0e-003 
3.5e-001 
8.9e-006 
3. Be-001 
1.4e-002 
2.9e-001 
2.7e-002 
0.0e+000 
2.6e+001 
2.0e-001 
3.6e-005 
2.5e-001 
2.9e-001 
4.2e-007 
5.le-002 
0.0e+000 
9.le-002 
3.3e+000 
7. Be-002 
3.0e-001 
4.2e-007 
9.3e-002 
6.3e-001 
1. Be-002 
1.4e-001 
1.5e-001 
3.5e-001 

Act. (Ci) %Diff. %Diff. 
Decav Onlv Isotn~e Total 
1.3e-002 1.0e+001 4.0e-003 
3.9e-005 -7.4e+000 -9.0e-006 
0.0e+000 0.0e+000 0.0e+000 
4.5e-003 4.3e+001 6.0e-003 
1.3e-008 1.7e+001 6.8e-009 
0.0e+000 0.0e+000 0.0e+000 
3.9e-005 -7.4e+000 -9.0e-006 
6.7e-008 5.2e+001 l.le-007 
2.0e-001 4.5e+000 2.8e-002 
8.8e-003 2.0e+000 5.6e-004 
3.4e-001 2.le+000 2.2e-002 
2.5e-006 2.5e+002 2.0e-005 
3.8e-001 1.3e+000 1.5e-002 
1.3e-002 1.0e+001 4.0e-003 
2.8e-001 3.6e+000 3.le-002 
2.6e-002 2.3e+000 1.9e-003 
0.0e+000 0.0e+000 0.0e+000 
2.5e+001 4.0e+000 3.le+000 
1.6e-001 2.6e+001 1.3e-001 
3.9e-005 -7.4e+000 -9.0e-006 
2.5e-001 -1.6e+000 -1.2e-002 
2.8e-001 3.9e+000 3.4e-002 
4.le-007 1.7e+000 2.2e-008 
4.9e-002 3.le+000 4.6e-003 
0.0e+000 0.0e+000 0.0e+000 
8.8e-002 2.5e+000 6.8e-003 
3.2e+000 1.9e+000 1.9e-001 
7.8e-002 1.3e-001 3.le-004 
2.9e-001 3.8e+000 3.4e-002 
4.le-007 1.7e+000 2.2e-008 
9.3e-002 3.2e-001 9.3e-004 
6.0e-001 5.2e+000 9.6e-002 
1.8e-002 -1.6e+000 -9.3e-004 
1.3e-001 2.2e+000 9.3e-003 
1.5e-001 0.0e+000 0.0e+000 
3.4e-001 2.le+000 2.2- 
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Table 7.2.1-6. Effects of 10,000 Year Criticality on the Radionuclide Inventory of a PWR Fuel Assembly (Ref. 5.54) 
25,000 yr 
Act. (Ci) . . rltlcal 
1.4e-002 
2.le+000 
1.9e-003 
4.le-001 
2.4e-006 
1.5e-002 
8.8e-004 
5.2e-005 
2.2e-001 
9.2e-003 
3.6e-001 
7.4e-005 
3.9e-001 
1.4e-002 
1.3e-001 
2.7e-002 
3.le+000 
8.7e+001 
1.8e+001 
2.le+000 
2.6e-001 
1.3e-001 
1.5e-007 
1.2e-001 
8.le-001 
1.2e-001 
3.8e+000 
2.3e-002 
1.4e-001 
1.5e-007 
3.7e-002 
7.2e-001 
1.6e-002 
1.4e-001 
1.5e-001 
3.6~-001 

Act. (Ci) %Diff. %Diff. 
D e c w v  IsotoDe Total 
6.3e-003 1.2e+002 8.0e-003 
l.le-003 2.Oe+005 2.2e+000 
0.0e+000 N/A 2.0e-003 
1.9e-001 l.le+002 2.2e-001 
1.6e-006 4.8e+001 8.0e-007 
0.0e+000 N/A 1.6e-002 
1.0e-003 -1.4e+001 -1.5e-004 
2.4e-005 1.2e+002 2.9e-005 
2.0e-001 8.4e+000 1.7e-002 
8.8e-003 4.le+000 3.7e-004 
3.4e-001 4.le+000 1.4e-002 
1.0e-005 6.4e+002 6.5e-005 
3.8e-001 2.le+000 8.2e-003 
6.3e-003 1.2e+002 8.0e-003 
1.3e-001 -7.9e-001 -1.0e-003 
2.6e-002 3.8e+000 1.0e-003 
0.0e+000 N/A 3.le+000 
8.0e+001 8.6e+000 7.0e+000 
l.le+OOl 6.9e+001 7.7e+000 
1.0e-003 2.le+005 2.2e+000 
2.7e-001 -2.6e+0010 -7.le-003 
1.3e-001 -7.9e-0O11 -1.0e-003 
1.5e-007 6.8e-001 1.0e-009 
l.le-001 6.le+000 7.le-003 
0.0e+000 N/A 8.2e-001 
1.2e-001 5.le+000 6.le-003 
3.6e+000 4.le+000 1.5e-001 
2.3e-002 -1.7e+000 -4.le-004 
1.4e-001 0.0e+000 0.0e+000 
1.5e-007 6.8e-001 1.0e-009 
3.9e-002 -3.le+000 -1.2e-003 
6.5e-001 l.le+OOl 7.4e-002 
1.6e-002 -3.6e+000 -6.le-004 
1.3e-001 3.le+000 4.le-003 
1.5e-001 0.0e+000 0.0e+000 
3.4e-001 4.le+000 1.4e-002 

Act. (Ci) % Diff. - 
1.0e-002 4.9e+001 
2.0e-004 -1.4e+001 
0.0e+000 0.0e+000 
2.9e-002 l.le+002 
1.4e-007 4.9e+001 
0.0e+000 0.0e+000 
2.0e-004 -1.4e+001 
1.3e-006 1.2e+002 
2.0e-001 9.0e+000 
8.8e-003 4.le+000 
3.4e-001 4.le+000 
5.0e-006 6.4e+002 
3.8e-001 2.le+000 
1.0e-002 4.9e+001 
2.le-001 4.7e+000 
2.6e-002 3.8e+000 
0.0e+000 0.0e+000 
4.5e+001 8.9e+000 
1.3e+000 6.8e+001 
2.0e-004 -1.4e+001 
2.6e-001 -2.7e+000 
2.le-001 4.7e+000 
2.8e-007 2.2e+000 
7.5e-002 6.3e+000 
0.0e+000 0.0e+000 
1.0e-001 4.9e+000 
3.4e+000 4.le+000 
5.le-002 -1.2e+000 
2.2e-001 5.0e+000 
2.8e-007 2.2e+000 
6.7e-002 -6.0e-001 
6.3e-001 l.le+OOl 
1.8e-002 -2.8e+000 
1.3e-001 4.5e+000 
1.5e-001 0.0e+000 
3.4e-001 4.le+000 

% Diff. 
Total 
9.2e-003 

-5.5e-005 
0.0e+000 
6.3e-002 
1.3e-007 
0.0e+000 

-5.5e-005 
2.8e-006 
3.4e-002 
6.8e-004 
2.6e-002 
6.le-005 
1.5e-002 
9.2e-003 
1.9e-002 
1.9e-003 
0.0e+000 
7.5e+000 
1.7e+000 

-5.5e-005 
-1.3e-002 
1.9e-002 
l.le-008 
8.8e-003 
0.0e+000 
9.4e-003 
2.6e-001 

-1.le-003 
2.le-002 
l .le-008 

-7.5e-004 
1.3e-001 

-9.4e-004 
l. le-002 
0.0e+000 
2.6e-002 

65,000 yr 
Act. (Ci) 
Critical 
1.6e-002 
3.4e-005 
0.0e+000 
9.5e-003 
1.9e-008 
0.0e+000 
3.4e-005 
1.5e-007 
2.2e-001 
9.2e-003 
3.5e-001 
1.9e-005 
3.8e-001 
1.6e-002 
3.le-001 
2.7e-002 
0.0e+000 
2.8e+001 
2.7e-001 
3.4e-005 
2.4e-001 
3.le-001 
4.2e-007 
5 .'2e-002 
0.0e+000 
9.3e-002 
3.3e+000 
7.8e-002 
3.le-001 
4.2e-007 
9.3e-002 
6.6e-001 
1.8e-002 
1.4e-001 
1.5e-001 
3.5e-001 

Act. (Ci) %Diff. %Diff. 

1.3e-002 2.4e+001 9.6e-003 
3.9e-005 -1.5e+001 -1.8e-005 
0.0e+000 0.0e+000 0.0e+000 
4.5e-003' l.le+002 1.6e-002 
1.3e-008 4.8e+001 1.9e-008 
0.0e+000 0.0e+000 0.0e+000 
3.9e-005 -1.5e+001 -1.8e-005 
6.7e-008 1.2e+002 2.5e-007 
2.0e-001 8.5e+000 5.3e-002 
8.8e-003 4.0e+000 l.le-003 
3.4e-001 3.8e+000 4.0e-002 
2.5e-006 6.4e+002 5.0e-005 
3.8e-001 2.4e+000 2.8e-002 
1.3e-002 2.4e+001 9.6e-003 
2.8e-001 l.le+OOl 9.9e-002 
2.6e-002 4.2e+000 3.4e-003 
0.0e+000 0.0e+000 0.0e+000 
2.5e+001 9.le+000 7.le+000 
1.6e-001 6.9e+001 3.4e-001 
3.9e-005 -1.5e+001 -1.8e-005 
2.5e-001 -2.8e+000 -2.2e-002 
2.8e-001 l.le+OOl 9.9e-002 
4.le-007 2.9e+000 3.7e-008 
4.9e-002 6.3et000 9.6e-003 
0.0e+000 0.0e+000 0.0e+000 
8.8e-002 5.0e+000 1.4e-002 
3.2e+000 3.8e+000 3.7e-001 
7.8e-002 -1.3e-001 -3.le-004 
2.9e-001 7.3e+000 6.5e-002 
4.le-007 2.9e+000 3.7e-008 
9.3e-002 3.2e-001 9.3e-004 
6.0e-001 l.le+OOl 2.0e-001 
1.8e-002 -2.7e+000 -1.5e-003 
1.3e-001 4.5e+000 1.9e-002 
1.5e-001 0.0e+000 O.Oe+OOO 

36 Iso. 
Total 1.2e+002 9.8e+001 2.4e+001 0.0e+000 5.8e+001 5.3e+001 9.9e+000 0.0e+000 3.5e+001 3.2e+001 8.5e+000 0.- 
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7.2.2 Compositions as a Function of Duration for Internal Criticality 

Number densities for the fuel accounting for bumup and production of isotopes were calculated 
for a base case with decay out to 15,000 years and for the criticalities lasting 1000,5000 and 
10,000 years. The SAS2H and ORIGEN-S case descriptions which support these number density 
calculations are provided in Sections 7.5.1 and 7.5.2 of Reference 5.53. The grams/assembly 
compositions are taken from Attachments XI and XI1 of Reference 5.53. The grams/assembly 
output per appropriate time step ("initial" decay column for criticality cases) in conjunction with 
the assembly volume was used to calculate the number density of each of the required isotopes 
using a LOTUS 1-2-3 spreadsheet. The equation for number density is shown below (Ref. 5.20, 
p. 34): 

where, p is the physical density in g/cm3, calculated as gramsfassembly t assembly 
volume (51575.24 cm3, Ref. 5.54 Att. Vm), 

NA is Avagadro's Number - 0.602252E+24 atoms/mole (Ref. 5.43), and 
M is the gram atomic weight. 

The units of the resulting number density is in atoms/cm3. The required units for subsequent use 
- - are atomsham-cm where 1 barn equals cm2. The calculations in the spreadsheet drops the 
=w E+24 from Avagadro's Number to account for the conversion. As a conservatism in the 

criticality calculations which will use these number densities, the values are adjusted up to a 96% 
theoretical density. 

The Principal Isotopes previously established (Ref. 5.46, p. 4-4) were used with the addition of 
Cd, Gd- 157, Xe- 13 1, and Cs- 133. These four additional isotopes were identified in the top 15 
fission product absorber list for 1000 and 5000 year criticalities as described in Section 7.4.4. 
These four isotopes were added to provide a indication of realistic reactivity changes due to 
burnup in the long term low power criticality being analyzed. 

The gramsfassembly (Ref. 5.53, Attachments XI and XII) for each isotope and the results of the 
number density calculations are shown in Attachment 11 which is the LOTUS 1-2-3 spreadsheet 
used to generate the values. 

The burnup associated with each of the criticality durations is shown in the Table 7.2.2-1 along 
with the masses of the major fissile isotopes (U-235 and Pu-239), Pu-240 (actinide absorber) and 
fission products absorbers. Note that while the mass of Pu-239 decreased by 19% (partially 
offset by U-235 mass increase), the mass of major absorbers such as Pu-240, Sm-149, and Eu- 
151 decreased by 41%, 51%, and lo%, respectively. The mass of the Pu isotopes decreased due 
to absorption and decay, while the mass of these two fission products decreased by absorption. 
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Table 7.2.2-1. Burnup and Composition Changes Associated with ( 

Duration of Criticality 0 lo00 5000 

-- 

Burnup (MWd) I -0 1 37.95 1 189.76 

Mass of U-235 (g) 1 7.21E+3 1 7.23E+3 ( 7.29E+3 

Mass of PU-239 (g) 1 1.72E+3 1 1.68E+3 1 1.54E+3 

7.2.3 Check of Reactivity Changes With Time Due to Internal Criticality 
w 

The AUCF waste package design model in MCNP consists of '/z of the package with a reflective 
plane along the axis to represent the entire package. The AUCF waste package containment 
barriers are modeled as separate units in the MCNP model. The composition, thicknesses, radii, 
and lengths of the containment barriers are modeled explicitly as listed in Table 4.1-2. The 
outer containment barrier's skirt was not modeled in detail, since the skirt would not effect the 
criticality results. For this degraded model, no basket structure remains and a uniform mixture 
of iron oxide, water, and boron surrounds the fuel assemblies. The fuel assemblies are unifonnly 
stacked together, with no separation, at the bottom of the waste package. The fuel assemblies in 
the AUCF waste package are modeled in a lattice. Each fuel assembly is treated as a 
heterogeneous system with the fuel pins, control rod guide tubes, and instrument guide tube 
modeled explicitly. The properties of the design basis B&W 15x15 Mark B5 assembly are used 
in the analyses as listed in Table 4.1 - 1. A cross-sectional view from the MCNP mode1 is shown 
in Figure 7.2.3-1. The non-fuel material compositions were taken from a previous QAP-3-9 
analysis on material compositions (Ref. 5.5). 

A degraded configuration with 537 1.1 kg of Fe and 1.6 kg of B was identified as appropriate for 
determination of the reactivity effect of burnup because it represented the Fe, B combination at 
the earliest possible time of criticality (the last case in Table 7.4-2 of Reference 5.54, with the 
specific Fe, B amounts given in Attachment II, p. II-3 of that document). To be consistent with 
previous calculations (Ref. 5.54, p. lo), the masses were rounded to whole percentages. The 
moderator was modeled as 26% Fe203 (based on the mass conversion equation in Reference 

ii 5.54, p. Vm-6: Fe mass=20.94 x void %) displacing water in the void space within the waste 
package with 5% of the original B-10 (based on total mass of B in Reference 5.54, p. Vm-5: 
30.474 kg) also incorporated into the moderator. The calculation for the number densities for the 
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moderator composition is shown in Attachment 11. 

The fuel compositions described in Section 7.2.2 were inserted into the MCNP model and the 
cases were run to generate values of k,, as a function of criticality duration. The results of the 
cases are shown in Table 7.2.3- 1. The corresponding attachments containing the input and 
relevant output for each case are shown in parentheses. 

Table 7.2.3-1. MCNP Case Results to Demonstrate Reactivity Changes Due to an Internal 
Criticalitv 

The slight increase in k,, with burnup comparing 0 and 10,000 years can be attributed to the 
higher relative burnupldecay of absorbers compared to fissile isotopes as discussed in Section 

Criticality 
Duration (years) 

keu 
(vr) 

0 

0.8967 i 0.0020 

1000 

0.8989 2 0.0019 

5000 

0.9006 * 0.0021 

10,000 

0.9002 0.0022 
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Figure 7.2.3-1. MCNP Model of 21 PWR AUCF WP with Fully Degraded Basket 
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7.3 External Criticality, Basic Parameters 

7.3.1 Geometry and Material Composition 

The concentrations of water and UO, used for this analysis are chosen with the following 
considerations: 

The maximum porosity of the rock beneath the repository site, in the saturated zone, is 
taken to be the sample maximum, 40%, explained in the footnote to Table 4.1-4. Since 
the sample size was over 100, the probability of some random location exceeding this 
value is taken to be less than 0.01. (This is conservative, since the probability that 1 % of 
the true population exceed a porosity of 40% is 0.99126 = 0.28. Restated in probability 
terms, the probability that the 99 percentile of the true population is greater than 40% 
porosity is 0.28. It should be noted, however, that the sample comes from a limited 
number of boreholes, so there could be a greater variation than is estimated here.) If a 
value of porosity larger than 40% were selected, the probability would have to be reduced 
by a factor smaller thai0.01. Since there are no new probability calculations in this 
analysis to which to apply such a factor, it is reasonably conservative to take 40% as the 

- porosity. 
The water volume percent plus UO, volume percent should equal the porosity. 
The very conservative value of 8% UO, by volume with 32% water by volume is 
equivalent to 32% UO, by weight according to the formula in the third footnote to Table 
7.5- 1 of Reference 5.52; this weight percent is higher than any known natural uranium 
deposit of lm radius. There are smaller size regions of well known uranium deposits 
(e.g., Oklo, Cigar Lake, Pena Blanca) which have higher concentrations (Ref. 5.52, p. 26, 
and references cited therein). 

Of the alternative concentrations evaluated in Reference 5.52 (Table 7.5-1). the parameter set 
falls between the 4th and 7th cases, indicating a critical mass above 10.1 metric tons of U, but 
less than 18 tons. Such a large mass implies a very small probability of accumulation, according 
to the methodology of Reference 5.52; in fact, several of the cases in Reference 5.52, Table 
7.5-1, have a higher probability, according to the probabilities given in Table 7.6-1 of Reference 
5.52. This apparent contradiction, of taking a case which the methodology estimates to have a 
significantly lower probability, results from the principal inadequacy of the methodology of 
Reference 5.52, which is the lack of correlation between size of reducing zone and the maximum 
amount of UO, it can extract or concentrate. The cases in Reference 5.52 which appear to have 
higher probabilities than the one selected here, actually require a porosity higher than is 
consistent with physical reality; with additional data on the joint distribution of concentration of 
UO, (or grade) and areal extent (or deposit size) these cases with apparently higher probability 
may be seen to be impossible and not considered any further. 

The compositions in the form of number densities for UO,, 30.6% porosity tuff, and water were 
--= 

taken from Attachment VIII of Reference 5.55 and entered into a LOTUS 1-2-3 spreadsheet 
which is included as Attachment VII. The 30.6% porosity tuff number densities were converted 
to those representative of 40% porosity tuff by the ratio (1-0.4)/(1-0.306). The corresponding 
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weight percents of the components in the UO, feed were calculated by multiplying the 
component atom density by the component atomic weight and dividing by the sum of this 
product for all the components. The homogeneous mixture number densities for the combination 
of 40% porosity tuff with 8 volume percent UO, and 32 volume percent H,O occupying the 
porelfracture space (por.osity) were calculated as shown in the spreadsheet by multiplying the 
UO, number densities by 0.08 and the water number densities by 0.32. 

The critical radius for a similar composition in a spherical geometry was found to be 140 cm 
(Ref. 5.55, p. 35). 

7.3.2 Relation Between Power and Temperature 

For this analysis the relation between the steady state power output of an external criticality and 
the resulting temperature is determined primarily by heat conduction from the spherical mass to 
the distant environment. Since there are no free surfaces in the external far-field, there can be no 
cooling by radiation. It is further assumed that cooling by convection is small by comparison 
with conduction, for the reasons given in Assumption 4.3.5. The temperature is then determined 
by solving the steady state heat.conduction equation; the details of this process are given in 
Attachment I. The results are as follows. 

Within a sphere generating total power P, uniformly throughout its volume, at a power density of -- 3P/(4nR3), where R is the radius of the sphere, the solution for temperature given in Attachment I 
is: 

where k is the thermal conductivity in W/m-K, r is the distance from the center of the sphere, and 
T, is the temperature of the surface of the sphere, assumed to be constant (Assumption 4.3.7). 
The consequence of this general fesult is that the temperature at the center of the sphere is: 

and the average temperature (computed in Attachment I) is: 

T,, = T, + PI(20kxR). 

If the power, P, is parabolically distributed throughout the sphere, with peak power at the center, 
the power density will be, lSP(1-?/R2)/(8xR3), which is normalized so that multiplying the 
power density by 4x? and integrating over r from 0 to R gives P. The general solution for 
temperature within the sphere is'derived in Attachment I as: 

- .  
-i 

which leads to the center temperature: 
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T, = T, + 7P/(32kxR), 

and the average temperature: 

For any spherically symmetric power density inside the sphere, the solution for the temperature 
outside the sphere can be used to determine the surface temperature in terms of the temperature 
of the rock far from the sphere, T,: 

7.3.3 Maximum Possible Power and Temperature 

The maximum possible temperature under isobaric conditions is the boiling temperature of 
water, at 50 atmospheres (735 psia, 5.07 MPa) pressure (hydrostatic pressure at approximately 
500 meters below the water table, Assumption 4.3.6) because bulk boiling will drive the power 
down based on previous results (Ref. 5.55, p. 40). The saturated temperature and density of 
liquid water at 50 atm pressure were linearly interpolated from the values in Table 4.1-5 to be 
265 "C (508.7 OF) and 0.776 g/cm3 (48.45 lb/ft3). The depth from the surface to the saturated 
zone is taken to be 61 1 m (approximate, from Ref 5.18, Fig 2.3-7). The temperature of the rock 

-w' can be determined from the following relation (Ref. 5.44, p. 6-168) assuming that the last 
thermal gradient extends 500 m below the saturated zone level (total of 11 11 m; see Assumption 
4.3.6): 

T, = 18.7 "C + 0.019 "C/m (0 to 150 m) + 0.018 "Clm (150 to 400 m) 
+ 0.030 "C/m (400 to 54 1 m), 

The average thermal conductivity, k, of the rock at a depth of 535.2 m has been estimated to be 
1.38 W1m.K (Ref. 5.3 1, p. 6). This value will be used for the tuff in this analysis. 

Based on the temperature equations for a parabolic power density in a sphere in Section 7.3.2, the 
average temperature can be determined from the following equation: 

Power corresponding to a given average temperature can be determined by manipulating this 
equation to the following form: 

P = (T,, - T,) (lI(4kxR) + ll(14kxR))". 
-v- 

Using the values described above and limiting the power based on an average temperature of 265 
"C, a value of 4.1 kW is calculated for the maximum power. 
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7.3.4 Maximum Sustainable Power, Temperature, and Duration 

Maximum mobilization rate of uranium andplutonium in SNF: 

It is assumed that mobilization is much slower than dissolution so that removal is solubility 
limited (Assumption 4.3.20). 

WP area (horizontal cross section through the axis) = 6.62 m2. 

Infiltration rate = 10 d y r  (or 1 mm/yr with lox concentration) (Ref. 5.18 and Assumption 
4.3.16). 

Solubility of U and Pu = 2000 ppm (g UO,/ton water) (conservatively taken to be approximately 
the maximum of solubility for both U and Pu, Ref. 5.18, p. 6-29). 

Mass mobilized/yr = (2000 g U021ton water) x (6.62x0.01 tonslyr) = 132 g/yr, for a single waste 
package. 

For reference: Time to remove 10 tons of U plus Pu: 107/132 = 75,800 years (note: more than 1 
waste package of SNF). 

v Maximum sustainable power: 

Approximately 1.23 g/day of U-235 is consumed per megawatt of power if the fissions are 
induced primarily by thermal neutrons (Ref. 5.20, p. 78) and the production of other fissile 
isotopes is ignored. The maximum infiltration rate of UO, was calculated to be 132 glyear per 
WP above and the weight fraction of U-235 in the UO, was calculated to be 0.017 as shown in 
the spreadsheet included in Attachment W. Multiplying these two numbers together provides a 
U-235 infiltration rate of 2.244 glyear which would support a burnup of 1.824 MWd. Dividing 
the burnup possible for the maximum infiltration rate by the number of days in the year (365.25) 
provides a maximum steady state power of 0.004995 MW (4.995 kW) which can be maintained 
by the criticality. This result indicates that 22% more fissile material could enter the critical 
volume than could be consumed based on the temperature limited power calculated above. 

However, the Oklo experience suggests that a natural reactor can only be burned down to an 
effective enrichment 235Ul(238U+235~) of 1.37% (see Assumption 4.3.8) so the sustainable power 
is limited to: 

where 1.94 is the % fissile content in the design basis fuel after discharge (Ref. 5.52, p. 40). 

--- The criticality duration is determined by the 100,000 year hydrologic cycle divided into four 
subcycles having power levels determined by the cycle average for that 25,000 year time period. 



Waste- Package Development Design Analysis 
Title: Probabilistic Criticality Consequence Evaluation 
Document Identifier: BBA000000-017 17-0200-0002 1 REV 00 Page 41 of 56 

w 

25,000 years at 132 glyr UO, infiltration rate and power of 1468 W (125 "C) 
25,000 years at 2/3*(132 glyr) UO, infiltration rate and power of 979 W (99.0 "C) 
25,000 years at 1/3*(132 glyr) UO, infiltration rate and power of 489 W (73.0 "C) 
25,000 years at 0 glyr UO, infiltration rate and power of 0 W (47.4 "C) 

. The temperatures indicated above are the average temperatures of the critical spheres as 
calculated from the equations listed in Section 7.3.2. This cycle requires 6.6 metric tons of UO, 
from a second waste package to sustain the criticality under this scenario. 

7.4 External Criticality, Neutronics Evaluation 

The neutronic evaluation procedure for the far-field criticality involves five tasks as indicated 
below: 

1) MCNP model and k,, calculation based on initial composition. 

2) SAS2H model and burn calculation for 1, 10, 100, 1000,5000, and 10,000 year events. 

3) ORIGEN-S decay calculations for the 1000,5000, and 10,000 year events. 

=u 4) Spreadsheet calculations of compositions from various duration criticality events. 

5) MCNP calculations (recomputation of kerf) based on compositions from the various 
duration criticality events. 

The details of each task, along with the results, are provided in the following five subsections. 

7.4.1 Reference MCNP Calculation for Initial Composition 

A reference MCNP case using the initial homogeneous composition was set up based on a 
previously developed MCNP model (Ref. 5.55, Sections 7.4.2,7.4.3). The model is composed of 
an inner spherical region 140 cm in radius containing the tuffIwater/UO, mixture and an outer 
reflector region 60 cm thick containing a 40% porosity tufflwater mixture. This initial case was 
run based on compositions representative of a temperature of 300 K. A second case was run 
based on the ambient conditions described in Section 7.3.1 in which water densities were 
adjusted to a density of 0.990 g/cm3 corresponding to a temperature of 50 "C (323 K) and a 
pressure of 5.07 MPa (50 atm). A third case was run based on the average temperature of 538 K 
(265 "C) in the fuel region which corresponds to the 4 kW power level. Cross sections are not 
available for exactly the 4 kW power conditions so the closest available were used. Hydrogen 
thermal cross section data representative of 400 K (Iwtr.02t) was used for the reflector and of 500 
K (lwtr.03t) for the inner region. Cross sections for H, 0 ,  U-235, and U-238 representative of 

w 600 K were used in the inner region. The k, results are shown in Table 7.4.1-1. The input and 
pertinent output are included in Attachments IX, X, and XI. These results indicate that the 
temperature calculated for a 4 kW power level would drive the criticality on a negative transient 
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(reduce power). Determination of actual powers would require dynamic analysis which is 
beyond the scope of the present report and the capability of MCNP with the limited temperature 
dependance of the current library. These results do indicate that operation at this temperature 
(power) will provide conservative overestimates of any radioisotopes which may be produced. 

, Table 7.4.1-1,. Variation of k,, with Temperature for an External Criticality 
i 

The previous external criticality analysis (Ref. 5.55) used a fresh fuel bias and uncertainty of 
-0.015 in kerf, because power level and duration of criticalities were not considered. The burnup 
of fuel and the production of fission products will introduce additional bias and uncertainty. For 
this analysis, an additional bias and uncertainty of -0.005 in kff is applied to account for burnup 
effects. This bias and uncertainty is applied uniformly to all results, fresh and burned, in order to 
provide a consistent comparison base between results. As will be shown in Section 7.4.5, the 
additional bias and uncertainty of -0.005 in kff bounds the worth of fission products at 1000 
years. With the application of a total bias and uncertainty of -0.020 in kerf, the 300 K and the 323 
K cases would be slightly supercritical. 

. - - .  --- 7.4.2 SAS2H Burnup Calculations 

SAS2H cases were set up for critical events lasting 1, 10, 100, 1000,5000 and 10,000 years at a 
power level which was rounded to 4 kW corresponding to the scenario described in Section 7.3.4 
where power is limited by the boiling point of water. The 'material descriptions in weight 
fractions and densities were taken directly from print table 40 in the MCNP case output included 
in Attachment XI. The isotopes and corresponding weight fractions from Attachment XI are 
listed in Table 7.4.2-1. The density of the tuff/water/UO, region is 2.6344 g/cm3 and the density 
of the reflector region is 1.9053 g/cm3. The temperatures for materials are entered in Kelvin and 
are 538 K (265 "C) for the fuel region and 323 K (50 "C) for the reflector region. SAS2H does 
not have a spherical geometry option. The most suitable cell geometry option available in 
SAS2H for the burnup calculation is an infinite slab (syrnrnslabcell option). The fuel region is 
modeled as a 280 cm thick slab and a 60 cm thick reflector region is added on each side. 
Because three regions are required in the model, the reflector is broken into two regions. The 
volume of the fuel region iscalculated as 4/37t(140 ~ r n ) ~  and is entered as 
"volfueltot=l. 1494E7." All grams and curies tables for the isotopes in the output are normalized 
to this volume. 
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The operating time was adjusted for each of the burn cases. A five year (1826.25 day) down time 

=+- 
was added to the end of each case to provide decay compositions for comparison with those from 
the follow-on ORIGEN-S cases described in Section 7.4.3. Note that the infiltration of UO, 
during the criticality cannot be modeled in SAS2H and is accounted for in the number density 
calculations described in Section 7.4.4. 

The input and relevant output from each of the six SAS2H cases are listed in Attachments XIII 
through XVIII. 

As a check of the effect of burn step size, the 1000 year case with a step size of 100 years was 
compared with the 1000 year piint of the 10,000 year case with a step size of 1000 years. The 
order of ranking per absorption rate of the top 15 fission products listed in the "fraction of total 
absorption rate" tables in the outputs for the 1000 year time print included in Attachments XVI 
and XVIII are the same and the absorption rates vary between cases less than 3%. The actinides 
"nuclide concentrations" in gram atoms for the same times also indicate that the major nuclides 
U-233, U-234, U-235, U-236, U-238, and Np-237 match. The Pu isotopes are overpredicted by 
4% or less in the 10,000 year case (1000 year timesteps). These results are acceptable and 
conservative. 

The burnup associated with each of the criticality durations is shown in the Table 7.4.2-2 along 
with the masses of the major fissile isotopes (U-235 and Pu-239). 
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Table 7.4.2-2. Burnup and Fissile ( 

Duration of Criticality 1 
(Years) 

v 

Burnup (MWd) 1.461EOC 

Mass of U-235 (kg) 1.72E02 

Mass of Pu-239 (kg) 1.18E-3 

lomposition 

10 

Changes A 

100 

sociated with Criticalitv Duration 

A SAS2H case was set up for critical event corresponding to the 100,000 year hydrologic cycle 
described in Section 7.3.4 where power is limited by a time dependent UO, infiltration rate. The 
case models three 25,000 year periods of decreasing power as described in Section 7.3.4 
followed by a 25,000 year decay period. The base material description was the same as described 
above. The average temperature for each period was set with the temkcyc variable for the 
corresponding power level. The total burnup for this case is 2.681E4 MWd. At the end of the 
75,000 years at power the U-235 and Pu-239 masses are 154 and 5.81 kg, respectively. The input 
and summarized output for this case is included in Attachment XIX. 

7.4.3 ORIGEN-S Decay Calculations 

w- Simple, decay only, ORIGEN-S cases were set up with decay times out to 999,999 years for the 
1000, 5000, and 10,000 year duration criticality cases. The input was the same for each case 
except for titles which include the criticality duration for the 1000 and 5000 year cases. The 
entire output (including echo of input) is included in Attachments XX through XXII for the 1000, 
5000, and 10,000 year duration criticalities, respectively. The ORIGEN-S case was run 
immediately after the corresponding SAS2H case and utilized the final binary cross section file 
on unit 21 from the SAS2H case. The case correspondence by attachment number is XWXX, 
XVII/XXI, and XVIWXXTI. The fact that the correct library is used (unit 21) is verified by 
comparing the final downtime print of concentrations in the SAS2H output with the 
concentrations in the corresponding decay times in the ORIGEN-S output (compositions will 
match). The library contains only the final cycle step (1 position in library). The library unit 
number and data position are entered in the input (3% card). 

The decay times are grouped in 10 steps with the units changing from days to years as 
appropriate. The activity of isotopes of concern are shown in Tables 7.4.3-1, -2, and -3. The 
activities are listed for 0, 10,000, 20,000, 50,000, 100,000, and 250,000 year decay times. Data 
for additional decay times and isotopes can be found in the outputs included in Attachments XX 
through XXII. Because the SAS2H case was set up on the appropriate volume, the activities and 
masses listed in the output are per critical volume. 

The same ORIGEN decay case was run in conjunction with the 100,000 year geologic cycle and 
the activity of isotopes of concern are shown in Table 7.4.3-4. Data for additional decay times 

=w. 
and isotopes can be found in the output included in Attachment XXIII. The input and output for 
the case is included in Attachment XXIII and was run in conjunction with the SAS2H case 
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included in Attachment XIX. 

7.4.4 Burnup Compositions 

Number densities for the homogeneous mixtures accounting for burnup and production of 
isotopes were calculated for each criticality from 1 to 10,000 years duration as well as the 
100,000 year geologic cycle criticality. The tuff composition portion of the mixture remained 
constant. The component densities for UO, with burnup and fission products were calculated 
from the grams/assembly output for the "initial" decay column of data from the SAS2H outputs 
included in Attachments XIII through XIX by dividing by the volume of the criticality. The 
component density was incorporated into the equation for number density as shown below (Ref. 
5.20, p. 34): 

N = pNA/M 

where, p is the physical density in g/cm3, NA is Avagadro's Number - 0.602252E+24 atoms/mole 
(Ref. 5.43);and M is the gram atomic weight. 

The units of the resulting number density is in atoms/cm3. The required units for subsequent use 
&-e atomsham-cm where 1 barn equals cm2. The calculations in the spreadsheet 
(Attachment VII) drop the E+24 from Avagadro's Number to account for the conversion. 

w The top 15 fission products from the standpoint of absorption were identified from the "fraction 
of total absorption rate" tables for the last burn step of each case which can be found in the 
SAS2H outputs included in Attachments XIII through XIX. Two exceptions to this were made in 
the 1 and 10 year duration criticality cases. Pm- 147 and Eu- 155 show up in the top 15 absorbers 
for these cases but no cross sections exist in the MCNP library. Sm-147 and Gd-155, which are 
the daughter products of Pm- 147 and Eu-155, respectively, were substituted. An isotopic cross 
section for Cd-113 is not available in the MCNP cross sections, so the Cd isotopes from 1 10 to 
116 were summed and the Cd elemental cross section was used in all cases. In addition, the 
mass of Xe-135 was not printed in the SAS2H outputs because it falls below a threshold for 
listing, even though its absorption rate is significant and it shows up in the absorption rate tables. 
The Xe-135 mass used in the 1 year and 10 year compositions was taken from the first "nuclide 
concentrations, grams" for fission products in the charge column in the 1000 year duration 
criticality ORIGEN-S case (Attachment XX), which has a significantly lower print threshold. 
Because of its short half-life (- 9 hours) the mass of Xe-135 will remain relatively constant 
through all the cases. The value was rounded to 8.7E-5 grams of X-135. 

Two variations of the number density calculations were run to account for the extreme UO, 
infiltration cases of 132 glyear and 0 glyear after initiation of the criticality. In the maximum 
infiltration rate case, the number densities for the UO, feed isotopes U-234, U-235, U-236, U- 
238, and Np-237 were multiplied by the quantity (132 glfuel region volume (cm3)/10.96 g/cm3) 
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Table 7.4.3-1. Additional TSPA-95 Radionuclide Inventory (in Ci) Generated by a 1000 Year 
External Criticality (initial inventory at the end of criticality with subsequent decay) 

Isotope Initial 10,000vr 20,000vr 50,000vr 100,000vr 250,000vr 
ac227 7.62E-03 7.65E-02 1.32E-01 2.44E-0 1 3.26E-01 3.68E-01 
am24 1 8.4OE-02 1.01E-08 1.14E-15 3.53E-18 5.97E-20 2.9OE-25 
am242m 7.96E-05 3.56E-26 O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO 
am243 1 .19E108 4.66E-09 1.82E-09 1.08E- 10 9.83E- 13 7.34E- 19 
c 14 5.01E-06 1.49E-06 4.46E-07 1.18E-08 2.79E- 1 1 3.66E-19 
cm244 5.20E- 10 0.00E+00 O.OoE+OO O.OOE+Oo 0.00E+00 0.00E+00 
cm245 2.08E-16 9.20E- 17 4.07E- 17 3.52E- 18 5.96E-20 2.9OE-25 
cm246 3.198-19 7.37E-20 1.7OE-20 2.1OE-22 1.38E-25 0.00E+00 
cs 135 6.67E-02 6.693-02 6.63E-02 6.57E-02 6.48E-02 6.19E-02 
i129 1.14E-03 1.14E-03 1.14E-03 1.14E-03 1.14E-03 1.13E-03 
nb 93m 6.268-02 6.38E-02 6.35E-02 6.27E-02 6.13E-02 5.72E-02 
nb 94 1.92E-06 1.36E-06 9.68E-07 3.47E-07 6.3OE-08 3.76E- 10 
np237 7.03E+00 7,01E+00 6.99E+00 6.92E+00 6.81E+00 6.48E+00 
pa23 1 7.87E-03 7.65E-02 1.32E-0 1 2.43E-01 3.26E-01 3.68E-01 
pb2 10 2.15E-02 1.02E+00 2.07E+00 4.57E+00 7.27E+00 8.69E+00 
pd 107 7.17E-04 7.16E-04 7.16E-04 7.13E-04 7.1OE-04 6.98E-04 
pu238 9.54E+01 7.82E-26 0.00E+00 0.00E+00 0.00E+00 O.OOE+OO 

=wF 
pu239 7.15E+01 5.36E+01 4.02E+01 1.70E+01 4.03E+00 5.4OE-02 
~ ~ 2 4 0  1.25E+00 4.33E-01 1.51E-01 6.34E-03 3.22E-05 4.24E- 12 
pu24 1 2.25E-01 9.21E-17 4.07E- 17 3.53E- 18 5.97E-20 2.9OE-25 
~ ~ 2 4 2  8.7OE-08 9.05E-08 8.88E-08 8.4OE-08 7.66E-08 5.8OE-08 
ra226 2.28E-02 1.02E+00 2.07E+00 4.57E+00 7.27E+00 8.70E+00 
ra228 1.31E-07 1.45E-06 2.78E-06 6.74E-06 1.33E-05 3.31E-05 
se 79 3.12E-03 3.06E-03 2.99E-03 2.81E-03 2.53E-03 1.85E-03 
sm151 1.44E+O 1 O.OoE+W 0.00E+W O.OOE+OO 0.00E+00 0.00E+00 
sn126 1.03E-02 9.66E-03 9.01E-03 7.32E-03 5.178-03 1.83E-03 
tc 99 6.76E-01 6.54E-01 6.33E-01 5.74E-01 4.87E-0 1 2.98E-01 
th229 1.3OE-03 1.19E-01 3.37E-01 1.10E+00 2.23E+00 4.35E+00 
th230 1.21E-01 1.27E+00 2.30E+00 4.73E+00 7.17E+00 8.58E+00 
th232 1.32E-07 1.45E-06 2.78E-06 6.74E-06 1.33E-05 3.31E-05 
~ 2 3 3  3.04E-02 3.28E-01 6.12E-01 1.39E+00 2.46E+00 4.46E+00 
u234 1.34E+01 1.31E+01 1.28E+01 1.20E+0 1 1.08E+0 1 8.09E+00 
~ 2 3 5  3.67E-01 3.68E-01 3.68E-01 3.69E-01 3.70E-01 3.70E-01 
u236 2.68E+00 2.68E+00 2.68E+00 2.68E+00 2.67E+00 2.66E+00 
u238 2.91E+00 2.9 1 E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 
zr 93 6.4 1E-02 6.38E-02 6.35E-02 6.27E-02 6.1 3E-02 5.72E-02 
Total 2.1 OE+02 8.50E+Ol 7.50E+O 1 6.00E+O1 5.50E+Ol 5.70E+0 1 
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Table 7.4.3-2. Additional TSPA-95 Radionuclide Inventory (in Ci) Generated By a 5000 Year 

External Criticality (initial inventory at the end of criticality with subsequent decay) 

Isotope 
ac227 
am24 1 
am242m 
am243 
c 14 
cm244 
cm245 
cm246 
cs135 
i129 
nb 93m 
nb 94 
np237 
pa23 1 

pb210 
pd 107 
pu238 
pu239 
pu240 
pu24 I 
pu242 
ra226 

Initial 10.000yr 
3.97E-02 9.99E-02 
3.62E+00 4.34E-07 
5.17E-03 2.3 1E-24 
6.76E-06 2.64E-06 
1.99E-05 5.94E-06 
3.28E-07 0.00E+00 
7.28E-13 3.22E-13 
6.128-15 1.41E-15 
3.34E-0 1 3.33E-01 
5.83E-03 5.83E-03 
3.17E-01 3.15E-01 
1.08E-05 7.7OE-06 

6.98E+00 6.96E+00 
3.97E-02 9.98E-02 
3.61E-01 1.53E+00 
5.05E-03 5.04E-03 
9.4OE+Ol 5.08E-24 
3.22E+02 2.4 1E+02 
2.45E+Ol 8.53E+00 
4.61E+00 3.23E- 13 
2.07E-05 2.06E-05 
3.61E-01 1.53E+00 

ra228 6.67E-07 2.02E-06 3.38E-06 7.45E-06 1.42E-05 3.45E-05 
se 79 1.55E-02 3.52E-02 1.49E-02 1.4OE-02 1.26E-02 9.19E-03 
sm151 1.53E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
sn 126 5.69E-02 5.3 1E-02 4.95E-02 4.02E-02 2.84E-02 1.01E-02 
tc 99 3.35E+00 3.24E+00 3.14E+00 2.84E+00 2.4 1E+00 1.47E+00 
th229 2.85E-02 1.96E-01 4.31E-01 1.19E+00 2.30E+00 4.36E+00 
th230 6.12E-01 1.79E+00 2.84E+00 5.32E+00 7.78E+00 9.09E+00 
th232 6.67E-07 2.02E-06 3.388-06 7.45E-06 1.42E-05 3.45E-05 
~ 2 3 3  1.48E-0 1 4.38E-01 7.16E-01 1.47E+00 2.52E+00 4.47E+00 
u234 1.42E+O I 1.39E+01 1.36E+01 1.27E+O 1 1.14E+01 8.48E+00 
~ 2 3 5  3.53E-0 1 3.56E-01 3.58E-01 3.62E-01 3.64E-l 3.64E-01 
u236 2.75E+00 2.75E+00 2.75E+00 2.75E+00 2.75E+00 2.73E+00 
u238 2.9 1E+00 2.91E+00 2.9 1E+00 2.91E+00 2.91E+00 2.91E+00 
zr 93 3.17E-01 3.15E-01 3.14E-01 3.WE-01 3.03E-01 2.83E-01 
Total 5.00E+02 2.90E+02 2.20E+02 1.20Ei-02 7.50E+O1 6.1OE+Ol 
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Table 7.4.3-3. Additional TSPA-95 Radionuclide Inventory (in Ci) Generated By a 10,000 Year 

External Criticality (initial inventory at the end of criticality with subsequent decay) 

Isotope 
ac227 
am24 1 

arn242m 
am243 
c 14 
cm244 
cm245 
cm246 
cs135 
i129 
nb 93m 
nb 94 
np237 
pa23 1 
pb210 
pd 107 
pu238 

-w pu239 
pu240 
pu24 1 

pu242 
ra226 
ra228 
se 79 
srn151 
sn 126 
tc 99 
th229 
th230 
th232 
u233 
u234 
u235 
u236 
u238 

Initial 
8.05E-02 
1.21E+01 
1.79E-02 
6.9 1E-05 
3.08E-05 
3.35E-06 
1.43E- 1 1 
2.26E- 13 
6.70E-01 
1.19E-02 
6.25E-01 
2.74E-05 
6.93E+00 
8.04E-02 
9.53E-01 
1.3 1E-02 
9.3OE+Ol 
5.6 1 E+02 
7.288+01 
1.36E+01 
1.51E-04 
9.53E-01 
1.35E-06 
3.09E-02 
1.61E+01 
1.24E-01 
6.62E+00 
9.73E-02 
1.24E+00 
1.358-06 
2.858-01 
1.51E+Ol 
3.38E-01 
2.83E+00 
2.9 1 E+00 

zr 93 6.25E-01 6.22E-01 6.2OE-01 6.1 1E-01 5.98E-01 5.58E:Ol 
Total 8.1 OE+02 4.90E+02 3.70E+02 1.90E+02 9.50E+Ol 6.60E+Ol 
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Table 7.4.3-4. Additional TSPA-95 Radionuclide Inventory (in Ci) Generated By a 100,000 
Year External Criticality (initial inventory at the end of criticality with subsequent decay) 

Isotope Initial 10,000yr 20,000yr 50,000yr 100,000yr 250,000yr 
ac227 3.4OE-01 3.39E-01 3.38E-01 3.39E-01 3.42E-0 1 3.44E-0 1 
am24 1 3.03E-01 3.44E-08 5.18E-14 3.99E- 15 6.75E- 17 3.28E-22 
arn242m 5.4OE-05 2.41E-26 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
am243 8.3 1E-06 3.24E-06 1.27E-06 7.54E-08 6.84E-10 5.11E-16 
c 14 5.62E-06 1.68E-06 5.00E-07 1.33E-08 3.13E-11 4.1OE-19 
cm244 4.94E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
cm245 2.35E-13 1.04E-13 4.60E- 14 3.988-15 6.748- 17 3.27E-22 
cm246 2.84E- 15 6.568- 16 1.52E-16 1.87E-18 1.23E-2 1 3.42E-3 1 
cs135 1.21E+00 1.21E+00 1.21E+00 1.20E+00 1.18E+00 1.13E+00 
i129 2.18E-02 2.18E-02 2.18E-02 2.17E-02 2.17E-02 2.15E-02 
nb 93m 1.13E+00 1.12E+00 1.12E+00 1.1 OE+00 1.08E+00 1.01E+00 
nb 94 1.03E-04 7.31E-05 5.19E-05 1.86E-05 3.38E-06 2.02E-08 
np237 6.72E+00 6.70E+00 6.67E+00 6.61E+00 6.5OE+00 6.20E+00 
pa23 1 3.4OE-01 3.39E-01 3.38E-01 3.39E-01 3.42E-01 3.44E-01 
pb210 7.06E+00 7.73E+00 8.32E+00 9.63E+00 1.09E+O 1 1.02E+O 1 
pd 107 2.33E-02 2.33E-02 2.33E-02 2.32E-02 2.3 1E-02 2.27E-02 

=v- pu238 1.12E+01 5.3OE-26 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
pu239 3.60E+02 2.70E+02 2.03E+02 8.56E+01 2.03E+O 1 2.72E-01 
pu240 1.33E+01 4.64E+00 1.61E+00 6.78E-02 3.45E-04 4.53E- 1 1 
pu24 1 3.05E-0 1 1.04E-13 4.60E-14 3.99E- 15 6.758- 17 3.28E-22 
~ ~ 2 4 2  4.65E-05 4.56E-05 4.48E-05 4.24E-05 3.86E-05 2.928-05 
ra226 7.06E+00 7.73E+00 8.32E+00 9.63E+00 1.09E+O 1 1.03E+Ol 
ra228 1.06E-05 1.2 1E-05 1.35E-05 1.8OE-05 2.538-05 4.74E-05 
se 79 5.22E-02 5.1 1E-02 5.01E-02 4.7OE-02 4.23E-02 3.09E-02 
sm151 2.02E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
sn 126 1.73E-01 1.61E-01 1.5OE-01 1.22E-01 8.63E-02 3.05E-02 
tc 99 1.06E+O 1 1.03E+01 9.94E+00 9.01E+00 7.65E+00 4.67Ei-00 
th229 1.57E+00 1.77E+00 1.98E+00 2.55E+00 3.34E+00 4.79E+00 
th230 7.23E+00 7.88E+00 8.44E+00 9.7 1 E+00 1.07E+0 1 1.01E+01 
th232 1.06E-05 1.2 1 E-05 3.35E-05 1.80E-05 2.53E-05 4.74E-05 
u233 1.80E+00 2.01E+00 2.21E+00 2.75E+00 3.50E+00 4.86E+00 
u234 1.48E+O 1 1.45E+0 1 1.42E+01 1.33E+01 1.19E+01 8.79E+00 
~ 2 3 5  3.32E-03 3.358-01 3.37E-01 3.41E-01 3.44E-0 1 3.44E-0 1 
u236 2.99E+00 2.998- 2.99E+00 2.99E+00 2.98E+00 2.97E+00 
u238 2.90E+00 2.90E+00 2.90E+00 2.90E+00 2.90E+00 2.90E+00 
zr 93 1.13E+00 1.12E+00 1 .I 2E+00 1.1OE+00 1.08E+00 1.01E+00 
Total 4.50E+02 3.40E+02 2.806+02 1.60E+02 9.60E+01 7 .OOE+O 1 
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and the resulting product was added to the number density calculated from the mass entered from 
the SAS2H output shown in the spreadsheet. Oxygen was adjusted for the additional material 
while also being adjusted down for the displaced water. Hydrogen was adjusted down to account 
for the displaced water by the volume fraction of UO, added (quantity described above). In the 0 
g/yr infiltration rate case, number densities were calculated directly from the SAS2H masses for 
actinides and fission products and the water number densities were maintained constant. 

The calculations and results are shown in the LOTUS 1-2-3 spreadsheet included in Attachment 
VII. 

7.4.5 Check of Reactivity Changes With Time Due to Criticality 

The MCNP base case for 538 K described in Section 7.4.1 was used with the number densities 
calculated in the previous section for the 3 criticality durations from 1000 to 10,000 years.  he 
results of the MCNP cases are shown in Table 7.4.5-1 (Attachment numbers shown in 
parentheses). These cases demonstrate that the system reactivity is not significantly affected by 
the continued infiltration of material or by the burnup of fissile material and generation of fission 
products. The burnup is only 1,45 GWd/MTU (1.461E4 GWd.1 10.1 MTU) even after 10,000 
years and at the maximum infiltration rateonly adds 1.3 metric tons of UO,. As indicated by the 
results in Reference 5.55, very large changes in the characteristics of these very large thermal 
systems are required to significantly change the k,, value. 

=- 

Table 7.4.5- 1. MCNP Case Results to Demonstrate Reactivity Changes with Time 
b I 

Time (years) 132 g/yr UO, Infiltration 0 g/yr UO, Infiltration 
P 

Two additional cases were run for the 1000 year duration criticality with high UO, infiltration. 
In one case the fission products were removed providing a k,, of 0.9440 ~t 0.0018 -I). In the 
other case Pu-238, Pu-239, and U-233 were removed providing a k,, of 0.9349 A 0.0016 
(XXXII). This represents a nominal worth compared to the reference case above (XXV) of - 
0.48% and 0.49% for fission products and Pu, respectively at 1000 years. These same two cases 
were also run for the 10,000 year duration criticality with high UO, infiltration. For the case with 
fission products removed, a k,, of 0.9556 A 0.0019 (XXXIII) was calculated and for the case with 
Pu-238, Pu-239, and U-233 removed, a k,, of 0.9090 +. 0.0018 (XXXIV) was calculated. This 
represents a norninaI worth compared to the reference case above (XXVII) of - 1.09% and 
+3.84% for fission products and Pu, respectively at 10,000 years. 

- ~ 

--. 

In order to demonstrate that the top 15 fission product absorbers were sufficient to cover fission 
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product effects, the next 16 highest fission product absorbers were reviewed for inclusion in an 
additional case based on the 10,000 year duration criticality with high UO, infiltration. The 
"fraction of total absorption rate" table for the last bum step of the 10,000 year duration case 
which can be found in the SAS2H output included in Attachments XVIII provides the absorption 
data. Five of these next highest fission product absorbers do not have cross sections available for 
MCNP and were discarded. The other eleven of these absorbers were added to the 10,000 year 
composition in the MCNP case providing a kc, of 0.9448 0.0018 (XXXV). Comparison of this 
result with that which included only 15 fission products demonstrates that the 15 fission products 
are sufficient. 

The MCNP base case for 323 K (50 "C) described in Section 7.4.1 was used with the number 
densities calculated in the previous section for the 100,000 year hydrologic cycle. The results of 
the MCNP cases are a k,, of 0.9994 k 0.0019 (XXXVI) for the UO, infiltration case and 0.9477 
2 0.0017 (XXXVII) for no UO, infiltration. Note that these calculations are performed at 323 K 
while those reported above were performed at 538 K, representative of the respective power 
levels. At the variable infiltration rate, 6.6 metric tons of UO, are added displacing water over 
the 75,000 years of operation. - 
7.5 Probability Estimates 

7.5.1 Summary of Prior Probability Estimates w 

The principal contribution to the probability of internal criticality (Refs. 5.8 and 5.9) came from a 
combination of the following events or processes: 

A given waste package has sufficiently reactive fuel. 
Hydraulically conductive fracture, or focusing, over the waste package. 
Increased infiltration rate (at least 10 times present value) within some time, T,. 
Given the increased flow, the waste package barriers are breached within some time, T,, after 

TI. 
Given the barrier breach, a sufficient quantity of neutron absorber is removed from the waste 
package within some time, T,, after T, + T,. 
Water which has filled the waste package does not corrode through the inner barrier at the 
bottom of the waste package lying on its side. 

The result, for the uncanistered fuel waste package was an expectation of less than 1 criticality in 
80,000 years (Ref. 5.8, p. 55). 

The principal contribution to the probability of external criticality (Ref. 5.52) came from a 
combination of the following events or processes: 

The number of waste packages having sufficient fissile content to provide a critical mass for a 
=-- reducing zone in the repository far-field. 

The probability that a fissile bearing stream from a waste package having sufficient fissile 
content will encounter a single reducing zone, based on the distribution of 
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organic/carbonaceous deposits on the Colorado Plateau. 
The probability of the reducing zone being of sufficient size (based on the random 
juxtaposition of individual organic/carbonaceous deposits) to trap a critical mass. 

The result is that the expected number of external criticalities from commercial SNF, over an 
arbitrarily long time period, is less than 2x10'' (Ref. 5.52, p. 41, which was the highest value 
found in that analysis, although it was for a configuration different from the principal case in this 
analysis). 

7.5.2 Data Needs for Future Probability Estimates 

The following paragraphs identify the items of information which are expected to become 
available within the next year and will enable improvement of the accuracy of the probability 
estimates. 

Internal criticality: 

Actual fracture density data from the Yucca Mountain tunnel at the repository horizon to more 
realistically estimate the probability of dripping on a given waste package and the associated 
concentration factor. 
Improved model of aqueous corrosion rate of the corrosion resistant inner bmier of the waste 

-w3 package, particularly as a function of temperature. This will facilitate the calculation of a 
probability density function for the criticality duration which is based on the length of time 
water can be contained in the WP to a depth sufficient to provide moderator for a critical mass 
of assemblies, including consideration of the increased temperature caused by the criticality 
(e.g., a peak temperature of 57°C versus the drift wall temperature of less than 50 "C beyond 
10,000 years given in the TSPA-95 data (Ref 5.18). 
Improved model for corrosion of borated stainless steel and the metal borides contained in the 
stainless steel matrix. 

External criticality: 

Fissile mobilization rate, which consists of the waste form dissolution rate and the solubility 
of the fissile species (since the solution is the medium for the removal of the fissile material 
from the waste package). 
Systematic identification of organic (carbonaceous) deposits and other reducing zones in tuff, 
characterizing their size and density. These parameters could replace the hypothetical log 
combination methodology used in Reference 5.52, particularly at the base of tuff layers. 
Identification of exceptionally high permeability formations below the water table which 
could focus the fissile bearing water from more than one waste package at a time (assuming 
that it could reach the water table without any lateral spreading). 
More data on the areal extent of highest grade ores at Oklo, to be used to generate a joint 
probability distribution for the occurrence of possible values of concentration and size, which 
will, in turn be used for an alternative estimate of the maximum possible size and 
concentration of any individual reducing zone. This may also serve to eliminate the 
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possibility of the high uranium, high water cases which were considered in Reference 5.52, 
but were rejected for the nominal case in this analysis for the reasons given in Section 7.3.1, 
above. 

8. Conclusions 

In compliance with the M&O Quality Administrative Procedures, the design results presented in 
this document should not be used for procurement, fabrication, or construction unless properly 
identified, tracked as TBV, and controlled by the appropriate procedures. 

The purpose of this probabilistic evaluation was to estimate the consequences of a criticality 
event, both internal and external to a waste package. As a result of the calculations perfomied in 
this analysis, it can be concluded that: 

Maximum power determined by the boiling temperature of water is less than 5 kW. 

Duration is nominally less than 10,000 years, but can be cycled up to 100,000 years. 

Maximum sustainable power, as determined by the inflow of the worst case high 
concentration of fissile bearing water, is less than 1.5 kW. 

s<dz 

Change in k,, over the duration of the criticality is small, for nominal 10,000 year duration 
and even for 100,000 year cycling due to temperature and UO, infiltration limited power. 

Increase in radionuclide inventory is small (both for a single package and for the number of 
packages which are likely to go critical). 
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9. Attachments - 

List of Attachments 

Attachment- 
. . Number - 

I Derivation of Power-Temperature Relationship 8/28/96 2 

I1 LOTUS 1-2-3 Spreadsheet - Number Densities for 8130196 4 
Internal Criticality (ucfcalcs.wk4 sheet F) 

IJI MCNP Case - Internal Criticality 0 Year Duration 8/22/96 10 
(a26xb5cO.sum) 

IV MCNP Case - Internal Criticality 1000 Year Duration 8/23/96 10 
(a26xb5dO.sum) 

V MCNP Case - Internal Criticality 5000 Year Duration 8/22/96 10 
(a26xb5eO.sum) 

VI MCNP Case - Internal Criticality 10,000 Year Duration 8/22/96 10 
(a26xbSfO.sum) 

VII LOTUS 1-2-3 Spreadsheet - Tuff/Water/U02 Mixture 8/29/96 10 
Number Densities (leshpher2.wk4 Sheet C) 

VIII LOTUS 1-2-3 Spreadsheet - Internal Criticality 9/4/96 3 
Radionuclide Inventory Comparisons . 

IX MCNP Case - External Criticality 0 Year Duration, 300K 8/22/96 4 
(sp40aO. sum) 

X MCNP Case - External Criticality 0 Year Duration, 323K 8/23/96 4 
(sp40a20.sum); 

XI MCNP Case - External Criticality 0 Year Duration, 538K 8/22/96 4 
(sp40alO.sum) 

XII Not Used n/a d a  

XIU SAS2H Case - External Criticality 1 Year Duration 8/29/96 54 
(tuff7.sum) 

XIV SAS2H Case - External Criticality 10 Year Duration 8/29/96 5 6 
(tuff6.sum) 

XV SASZH Case - External CriticaIity 100 Year Duration 8/29/96 59 
(tuff5.sum) 

XVI SAS2H Case - External Criticality 1000 Year Duration 8/29/96 100 
(tuff3. sum) 
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Attachment DewlmQn 
. . Number 

Rd.G - 
XVII SAS2H Case - External Criticality 5000 Year Duration 8/29/96 64 

(tuff2.sum) 

XVIII SAS2H Case - External Criticality 10,000 Year Duration 8/29/96 102 
(tuff1 .sum) 

XIX SAS2H Case - External Criticality 100,000 Year 9/3/96 23 1 
IIydrologic Cycle (tuff9.sum) 

XX ORIGEN-S Case - Decay of 1000 Yeai Criticality 8/28/96 23 1 
(origen3 .output) 

XXI ORIGEN-S Case - Decay of 5000 Year Criticality 8/28/96 23 1 
(origen2.output) 

XXII ORIGEN-S Case - Decay of 10,000 Year Criticality 8/28/96 23 1 
(origen 1 .output) 

XXIX 

XXX 

XXXI 

ORIGEN-S Case - Decay of 100,000 Year Hydrologic 
Cycle Criticality (origen9.output) 

Not Used 

MCNP Case - External Criticality 1000 Year Duration, 
538K, UO, infiltration (sp40elO.sum) 

MCNP Case - External Criticality 5000 Year Duration, 
538K, UO, infiltration (sp4OflP.sum) 

MCNP Case - External Criticality 10,000 Year Duration, 
538K, UO, infiltration (sp40g 1O.sum) 

MCNP Case - External Criticality 1000 Year Duration, 
538K, No UO, infiltration (sp40e 1nO.sum) 

MCNP Case - External Criticality 5000 Year Duration, 
538K, No UO, infiltration (sp40flnP.sum) 

MCNP Case - External Criticality 10,000 Year Duration, 
538K, No UO, infiltration (sp40g 1 nO.sum) 

MCNP Case - External Criticality 1000 Year Duration, 
538K, UO, infiltration, No FP (sp40elyO.sum) 

nla 

8130196 

nla 

4 

XXXII MCNP Case - External Criticality 1000 Year Duration, 8130196 4 
538K, UO, infiltration, No U-233, Pu-238, Pu-239 

w 
(sp40e 1 zO.sum) 

XXXm MCNP Case - External Criticality 10,000 Year Duration, 8130196 4 
538K, UO, infiltration, No FP (sp40glyO.sum) 
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Attachment- . . Number 
Rak 

XXXIV MCNP Case - External Criticality 10,000 Year Duration, 8130196 4 
538K, UO, infiltration, No U-233, Pu-238, Pu-239 
(sp40g 1 zO.sum) 

XXXV MCNP Case - External Criticality 10,000 Year Duration, 8130196 4 
538K, UO, infiltration, Extended FP (sp40g1x0.sum) 

XXXVI MCNP Case - External Criticality 100,000 Year Duration, 8130196 4 
323K, UO, infiltration (sp4010.sum) 

XXXVIT MCNP Case - External Criticality 100,000 Year Duration, 8130196 4 
323K, No UO, infiltration (sp401nO.sum) 
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Derivation of Power-Temperature Relationship for External Criticality 

The following formulas are valid in any consistent set of units. However SI (or MKS) is 
recommended, for which the units of distance is meters, temperature is Kelvin or Centigrade, and 
thermal conductivity is W1m.C. 

The heat conduction equation in spherical coordinates, assuming spherical symmetry so that the 
derivatives with respect to angle are zero, and the system is in a steady state, is given in 
Reference 5.14, p. 6, Eq. 1 -3(c): 

where q is the power (heat generation rate) per unit volume and k is the thermal 

conductivity. Three forms of the solution are of interest: 

Outside a sphere 

There are no heat sources outside the sphere, so the right side of the heat conduction equation is 

'-ij zero. The solution is of the form: 

This assumes a fixed temperature at large distances from the sphere, c, = T,. 

At the surface of the sphere, the temperature gradient is determined by the heat outflow per unit 
area. If the power generated inside the sphere is P, the boundary condition at the surface of the 
sphere (r=R) becomes: 

which is satisfied if c, = Pl(4nk), so that the solution outside the sphere becomes: 

so that the temperature at the surface is determined by the temperature at infinity and the total 
power generated within the sphere as: 

Page 1 of 2 August 28,1996 
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Inside a sphere which is homogeneously heated 

If the total power generated is P, homogeneously distributed in a sphere of radius R, the power 
per unit volume is 3P/(4nR3). Integrating the heat conduction equation gives the solution: 

where the two integration constants have been determined by the conditions that the temperature 
be finite at the center of the sphere (r-0) and that the temperature at the surface (FR) be T,. 

The average temperature is computed by multiplying by 4 x 3  and integrating from r=O to r=R, 
and dividing the result by the volume of the sphere, 4nR3/3, to get: 

T,, = T, + Pl(20knR). 

Inside a sphere with parabolic power density 

The parabolic power density normalized to integrate to the total power P through the volume of a 
sphere of radius R is: 

-w- 
1 5P(1 -9lR2)l(8nR3). 

Using this power density on the right side of the heat conduction equation leads to the solution: 

where the two integration constants have been determined in the same manner as for the 
homogeneously heated case described above. Averaging this form over the sphere gives: 

Page 2 of 2 August 28,1996 
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SASZH Number Density Worksheet, Consequence Analysis - Internal Cn'ticality 

Number Density = (masdassembly) I (volume) ' (Na) 1 (Aw) correction to 96% density for fre 
Avogadro's Number [Na 0.602252 
Atomic Weight [Awl Volume= Pi X ,468122 X .468122 X 360.172 X 208 

= 51575.24 
SAS2H U02 density=10.206 

Isotope List: U mass=.464kg Conedion to 96% density 
U02 mass= 526.38 kg 1.0309278 

(REF. 5.43) 
Element Symbol Isotope MCNP ID Atomic Wei ORIGINS ID 

8 Oxygen 0 0-16 8016.W 15.99492 
42 Molybdenu Mo nat. 42000.500 95.94 

Mo Mo-95 42095.50C 94.90584 mo 95 
43 Technetium Tc Tc-99' 43099.W 98.90628 tc 99 
44 Ruthenium Ru . Ru-101 44101 50C 100.9056 ~ 1 0 1  
45 Rhodium Rh Rh-103 45103.50C 102 9055 h103 
47 Silver Ag A9109 47109.50C 108.9048 a9109 
48 Cadmium Cd MI. 48000.50C 112.4 
55 Cesium Cs Cs-133 55133.50C 132.9054 1x133 

Cs Cs-135 55135.502 134 9058 1x135 
60 Neodymiu Nd Nd-143 60143 .W 142.9098 nd143 

Nd Nd-145 60145.W 144.9125 nd145 
62 Samarium Sm Sm147 62147.W 146.9149 sm147 

Sm Sm149 62149.W 148.9172 sm149 
Sm Sm-150 62150.W 149.9173 sm150 
Sm Sm-151 62151.W 150.9199 sm151 
Sm Sm-152 62152.W 151.9198 sm152 

63 Europium Eu Eu-151 63151 55C 150 9198 eu151 
Eu Eu-153 63153.55C 152.9212 eu153 
Eu Eu-154 63154.50C 153.9231 eu154 

64 Gadolinium Gd MI. 64000 35C 157.25 
Gd '3-155 64155.502 154.9227 gd155 
Gd Gd-157 64157.W 156.924 gd157 

72 Hafnium Hf nal. 72000.W 178.49 
92 Uranium U U233 92233.W 233.0395 u233 

U U-234 92234.W 234.0409 ~ 2 3 4  
U U-235 92235.W 235.0439 ~ 2 3 5  
U U-236 92236.W 236.0456 ~ 2 3 6  
U U-238 92238 .W 238.0508 ~ 2 3 8  

93 Neptunium Np Np237 93237.55C 237.0481 np237 
94 Plutonium Pu Pu-238 94238.50C 238.0495 pu238 

Pu PU-239 94239.55C 239.0521 pu239 
PU Pu-240 94240 W 240.0539 pu240 
Pu Pu-241 94241.W 2 4 1 . 0 5 6 7 ~ ~ 2 4 1  
Pu Pu-242 94242.W 242.0587 pu242 
Pu Pu-243 94243.3% 243.062 pu243 

95 Americium Am Am-241 95241.50(: 241.0567 am241 
Am Am-242m 95242.W 242.0595 am242m 
Am Am243 95243.50C 243.0614 am243 

96 Curium Cm Cm-243 96243.35C 243.0614 an243 
Cm Cm-245 96245.35C 245.0654 an245 
Cm Cm-248 96248.35C 248 0722 cm248 

Xenon Xe Xe-131 ' 54 131.50~ 130.9051 AW from Chart of the Nudides 
Xe Xe-135 54135.50~ 134.9063 

Number Density = gamslassembly I Assembly Vdume Avagadro's Number I Atomic Weight 
' (Density Cwection lo 96% TD) ' (Isotopic Correction Factw) 

T i m  F f f ~ d s  Cttwa . . . . . - - . . - - . - - -. . - 
BURNUP: PWR 20 GWdlMT PWR B&W 15x15.3:00% . Burnup 20 GWd/MTHM 
ENRICHMENT: 3.00% DECAY TIME. 15.000 YEARS 

!sh fu DECAY TIME: 15,000 YEARS Volume 51575 24 p w  3.0% 20 G 

ISOTOPE 
0 16 
mo 95 
tc 99 
N l O l  
rh103 
ag109 
nd143 
nd145 
sm147 
sm149 
sm150 
sm151 
eu151 
sm 152 
eu153 
gd155 
u233 
u234 
u235 
u236 
u238 
np237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
am241 
am242m 
am243 
total 

GRAMS/ fraction Aw 
62377 29 0.120501 1 15 99492 

224 0.000433 1 9490584 
219 0.000423 1 98.90628 
218 0.000421 1 100.9056 
144 0.000278 1 1029055 

21.9 0.000042 1 108.9048 
269 0.00052 1 142.9098 
203 0.000392 1 144.9125 

89.7 0.000173 1 146.9149 
1.42 2.7E-06 1 1489172 
80.4 0000155 1 149.9173 

0 0 1 150.9199 
6.22 0.000012 1 150.9198 
37.4 0.000072 1 151.9198 

27 0.000052 1 1529212 
3.18 6.lE-06 1 154.9227 
243 4.7E-06 1 2330395 
107 0.000207 1 234.0409 

7210 0.013928 1 235.0439 
1940 0.003748 1 236.0456 

442000 0.853857 1 238.0508 
541 0.001045 1 2370481 

0 0 1 238.0495 
1720 0.003323 1 2390521 
138 0.000267 1 240.0539 

2.24E-05 4.3E-11 1 241.0567 
68.9 0.000133 1 242.0587 

7.04E-04 1.4E-09 1 241.0567 
0 0 1 242.0595 

2.46 4.8E-06 1 243.0614 
517651.3 1 

oxygen masslassemMy = 464000 g UO I(1-11 8503E 
62377.29 

Effective density = 10.03682 

Time Effeds Curve . . - . . . . - - 
BURNUP. PWR 20 G W ~ &  PWR B&W 
ENRICHMENT: 3.00% 
DECAY TIME: 15000 YEARS Volume 
CRlTlCALrPll DURATlON 0 Years 
ISOTOPE GRAMS1 % 
0 18 62377.29 0 120385 1 
mo 95 224 0000432 1 
tc 99 219 0000423 1 
~ 1 0 1  218 0000421 1 
rh103 144 0 000278 1 
a9109 21.9 0.000042 1 
nd143 269 0000519 1 
nd145 2.03E+02 0.039% 1 
m147  8.97E+01 0.017% 1 
sm149 1.42E+00 0.000% 1 
sm150 8.04E+01 0.016% 1 

Attachment II Page 1 - 

MCNP ID 
8 0 1 6 . W  

42095.W 
43099.506 
44101.W 
45103.5OC 
47109.50C 
60143.50C 
60145.W 
62147.50C 
62149.W 
62150 50C 
62151.W 
63151.55C 
62152.W 
63153.5% 
64155.W 
9 2 2 3 3 . W  
92234 W 
92235.W 
92236.W 
92238 W 
93237.55C 
94238.W 
94239 55C 
94240.W 
94241 .W 
94242.W 
95241.W 
95242.W 
95243 .W 

Total 
-21 ' 11.8503E-2 

Number 
Density 

4.6947E-02 
2.8413E-05 
2 6655E-05 
2 6008E45 
1.6846E-05 
2.4208E-06 
2.2660E-05 
16864E-05 
7.3501E-06 
1.1479E-07 
6 4561E-06 
0.000M+00 
4.9615E-07 
2 9636E-06 
2.1255E-06 
2.4710E-07 
1.2553E-07 
5.5037E-06 
3 6928E-04 
9.8940E-05 
2 2352E-02 
2.7474E-05 
0.0000E+00 
8 6617E-05 
6 9205E-06 
1.1186E-12 
3 4 266E-06 
3.5158E-11 

0.0000E+00 
1.2184E-07 
7.0057E-02 

fraction of 0 in U02 

15x15.3.00%. B u m p  20 GWd/MMM 
DECAY TIME: 15000 YEARS 

51575.24 ~ ~ 3 0 %  20 GWd/MT 
crit 

MCNP ID 
8 0 1 6 . W  

42095.W 
43099.W 
44101.W 
45103.50C 
47109.50C 
60143 50C 
60145.50C 
62147.50C 
62149.50C 
62150 500 

Number 
Density 

4.6947E-02 
2.8413E-05 
2.6655E-05 
2.6008E-05 
1.6846E-05 
2 4208E-06 
2 266OE-05 
1.6864E-05 
7.3501E-06 
1.1479E-07 
6.4561E-06 
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For Time Effeds Cases, the Isotopic Correction Factor is set to 1.0. 

Number Density Calculation lor 26 volume% Fe203 in Water 
density of Fe203 is 5.24 glcc from Handbook of Chemistry and Physics (Ref. 5 17) 

Note. 0 is 0-16 66 Edition, page 8-104 
AW ofFe= 55.847 AW ofO= 15.99492 t o m  Nudear Chemical Engineering (Ref 5.43) 

Molecular Density = 5.24 X 602252 l(2x55.847 + 3~15.9949) 
= 0.019763 ND for 26% 

ND of Fe=2x 019762= 0.039527 0.010277 
ND of 0=3x.019762= 0.05929 0.0154155 

Water Number Density 
ND of H= 0.066878 from Material Compositions and Number Densities ... 
ND of O= 0.033439 BBA000000-01717-0200-00002 Rev 00 

ND for 74% 
H 0 0494897 
0 0.0247449 

Total ND for 0 = .024745+.015414= 0.040160 

8- 10 Number Density (Assume no volume offset) 
mass of B= 30.474 kg t o m  Second WP Probabilistic Criticality Analysis ... 
void space 5.714E6 cc BBAM)(XKKM1717-2200-00005 REV 00 (Ref. 5.54) 

O00E+00 0000% 1 1509199 62151 50C 0000M+00 
622E+00 0001% 1 1509198 63151 55C 4 9615E-07 
3 74E+01 0007% 1 151 9198 62152 50C 2 9636E-06 
2 70E+01 0005% 1 1529212 63153 55C 2 1255E-06 
3 18E+00 0001% 1 1549227 64155 50C 2 4710E-07 
3 11E-02 0000% 1 156 924 64157 50C 2 3858E09 
1 77E+01 0003% 1 1124 48000 50C 1 8989E-06 
1 38E+02 0027% 1 1309051 54131 50C 12691E-05 
3 41 E+02 0 066% 1 132 9054 55133 50C 3 0887E-05 
243E+00 0000% 1 2330395 92233 50C 1 2553E-07 
1 07E+02 0021% 1 2340409 92234 50C 5 5037E-06 
7 21E+03 1 391% 1 2350439 92235 50C 3 6928E-04 
1 WE103 0 374% 1 2360456 92236 50C 9 8940E-05 
4 42E+05 85 304% 1 238 0508 92238 50C 2 2352E-02 
5 41E+02 0 104% 1 2370481 93237 55C 2 7474E-05 
O00E+00 0000% 1 238 0495 94238 50C 0 0000Et00 
1 72E+03 0 332% 1 239 0521 94239 55C 8 6617E-05 
1 38E+02 0 027% 1 240 0539 94240 50C 6 9205E-06 
2 24E-05 0000% 1 241 0567 94241 50C 11186E-12 
6 89E+01 0 013% 1 242 0587 94242 SOC 34266E-06 
704E-04 0000% 1 241 0567 95241 50C 3 5158E-11 
000E+OD 0000% 1 242 0595 95242 SOC OOOOOEtOO 
246E+W 0000% 1 2430614 95243 50C 1 2184E-07 
518148 1 10000% Tdal 7 010280E-02 

oxygen mass/assembly = 464000 g UO l(1-1 1 8503E-2) ' 11 8503E-2 fraclion o f 0  in U02 
62377 29 

Effedive density = 10 04645 

AW ofB-10 10.0129 tom page 1-10 of Material Compositions and Number Densities . . .  Time Effects Curve 
WT Fractio .288/1.6= 0.18 BBA000000-01717-02W00002 Rev 00 (Ref 5.5) BURNUP: P W  20 G W W  P W  B8W 15x15.3.00% . Bumup 20 GWdIMTHM 

ENRICHMENT: 3.00% DECAY TIME: 15000 YEARS 
ND of 8-10=30.474E3'.18/5.714E6'.602252/10.0129= 5.7740E-05 DECAY TIME: 15000 YEARS Volume 51575 24 pm 3.0% 20 G W M  

ND for 5% CRITICALIWI DURATION 1000 Years lo00 yr ai t  Nurnbar 
2.8870E-06 ISOTOPE GRAMS1 % Aw MCNP ID Density 

TOTAL ND =sum of 0. Fe, H, B-10 0.09993 0 16 62377.29 0.120385 1 1599492 8016.5M: 4.6947E-02 
rn 95 225 0.000434 1 9490584 42095.50C 2.8540E-05 

mass densily=1.00x.74 + 5 . 2 4 ~  26= 2.1024 tc 99 220 0.000425 1 9890628 43099.5OC 2 6777E-05 
~ 1 0 1  219 0.000423 1 1009056 44101.50C 2.6127E-05 
rh103 144 0.000278 1 102.9055 45103.50C 1.6846E-05 
a9109 21.9 0.000042 1 1089048 47109.50C 2.4208E-06 
nd143 270 0.000521 1 142 9098 60143 .W 2.2744E-05 
M I 4 5  2.04E+02 0.039% 1 144.9125 60145 50C 1.6947E-05 
sml47 9.01E+01 0 017% 1 1469149 62147.50C 7.3829E-06 
sm149 1.18E+W 0.000% 1 148.9172 62149.50C 9 5390E-08 
sm150 8.08E+01 0.016% 1 149.9173 62150.50C 6.4882E-06 
sm151 3.01E-02 0.000% 1 1509199 62151.50C 2.4010E-09 
eu151 6.12E+00 0.001% 1 1509198 63151.55C 4.8817E-07 
sm152 3.75E+01 0.007% 1 151.9198 62152.50C 2.9715E-06 
eu153 2.71E+01 0.005% 1 1529212 63153 55C 2.1334E-06 
96155 2.73E+00 0.001% 1 154.9227 64155 50C 2.1214E-07 
gd157 2 36E-02 0.000% 1 156.924 64157 50C 1.8105E-09 
cd(113) 1.78E+01 0.003% 1 112.4 48000 50C 1.9107E-06 
xe131 1.38E+02 . 0 027% 1 1309051 54131.50C 12691E-05 
-133 342E+02 0066% 1 1329054 551 33.50C 3 0978E-05 
u233 2.58€+00 0.000% 1 233 0395 92233.5OC 1 3328E-07 
u234 1.08E+02 0.021% 1 234.0409 92234.50C 5 5552E-06 
u235 7 23E+O3 1.395% I 235.0439 92235 5OC 3.7030E-04 
u236 1.96E+03 0.378% I 236.0456 92236 50C 9.996M-05 
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u238 4 42Et05 85.304% 1 2380508 92238.506 2 2352502 
np237 541E+02 0 104% 1 237.0481 93237 55C 2.7474E-05 
pu238 1.69E-01 0.000% 1 2380495 94238 50C 8.5464E-09 
pu239 1.68E+03 0.324% 1 239.0521 94239 55C 8.4602E-05 
pu240 1.30E+02 0 025% 1 240.0539 94240 50C 6.5193E-06 
pu241 3.14E-02 0.000% 1 241.0567 94241.50C 1.5681E-09 
pu242 6.86Et01 0.013% 1 242 0587 94242 W 3.41 17E-06 
am241 7.54E-01 0.000% 1 241.0567 95241 506 3.7655E-08 
am242m 1.90E-04 0 000% 1 242.0595 95242 506 9.4492E-12 
am243 240E+00 0.000% 1 2430614 95243.506 1.1887E-07 
total 518148.1 100.00% Total 7.010317E-02 

oxygen masslassembly = 464000 g UO / ( I -1  1.8503E-2) ' 11.8503E-2 fraction of 0 in U02 
62377.29 

Effective density = 10.04645 

Time Effects Curve 
BURNUP: P W  20 G W d M  PWR B I W  15x15.3.00%, Burnup 20 G W m M  
ENRICHMENT: 3.00% DECAY TIME: 15000 YEARS 
DECAY TIME: 15000 YEARS Vdume 51575 24 p w  3.0% X) GWM 
CRlTlCALlTYl DURATION 5000 Years 5000 yr m.1 Number 
ISOTOPE GRAMS1 % Aw MCNP ID Density 
0 16 62377.29 0.120385 1 15.99492 8016 W 4 6947E-02 
m 95 229 0.000442 1 9490584 42095.W 2.9047E-05 
tc99 . 220 0.000425 1 98 90628 43099.50C 2.6777E-05 
mi01 223 0.00043 1 100.9056 44101.50C 26604E-05 
rh103 145 0.00028 1 102.9055 45103.50C 1.6963E-05 
a9109 22.2 0.000043 1 1089048 47109.W 2 4540E-06 
nd143 . 273 0.000527 1 142.9098 60143.W 2.2997E-05 
nd145 2.07Et02 0.040% 1 144.9125 60145.50C 1.7196E-05 
sm147 9.16E+01 0 018% 1 146.9149 62147.50C 7.5058E-06 
sm149 7.88E-01 0.000% 1 148.9172 62149.506 6.3701E-08 
srn150 8.21E+01 0.016% 1 149.9173 62150.506 6.5926E-06 
sm151 3.04E-02 0.000% 1 150.9199 62151.50C 2.4249E-09 
eu151 5.87E+00 0001% 1 1509198 63151.55C 4.6823E-07 
sm152 3.77E+01 0007% 1 151.9198 62152.50C 2.9874E-06 
eu153 2.77Et01 0.005% 1 1529212 63153 55C 2.1806E-06 
gd155 1.51E+00 0.000% 1 154.9227 64155.506 1.1733E-07 
gd157 1.63E-02 0.000% 1 156.924 64157.W 1.2504E-09 
cd(l13) 1.83E+01 0.004% 1 1124 48000.506 1.9600E-06 
xe131 1.40Et02 0.027% 1 130.9051 54131.506 1.2875E-05 
a133  3.47Et02 0.067% 1 1329054 55133 .W 3.1431E-05 
u233 3.16E+00 0.001% 1 233 0395 92233 .W 1 6324E-07 
u234 1.12Et02 0.022% 1 2340409 92234 .W 5.7609E-06 
1.1235 7.29Et03 1.407% 1 2350439 92235 W 3.7337E-04 
u236 2.02Et03 0.390% 1 236.0456 92236.W 1 0302E-04 
u238 4.42Et05 85.304% 1 238 0508 92238 W 2 2352E-02 
np237 5.46E+02 0.105% 1 237.0481 93237.55C 2.7728E-05 
pu238 1.74E-01 0.000% 1 238 0495 94238 506 8.7993E-09 
pu239 1.54E+03 0.297% 1 2390521 94239.5% 7.7552E-05 
pu240 1.03E+02 0.020% 1 240 0539 94240.W 5.1653E-06 
pu241 2.54E-02 0.000% 1 24f.0567 94241.W 1 2685E-09 
pu242 6.74E+01 0.013% 1 242.0587 94242.W 3.3520E-06 
am241 7.77E-01 0.000% 1 241.0567 9524 1.50C 3.8803E-08 
am242m 2.27E-04 0.000% 1 242.0595 95242.506 1.1289E-11 
am243 2.21Et00 0.000% - 1 243.0614 95243.506 1.0946E-07 
total 518133.9 100.00% Total 7.010379E-02 

oxygen masslassemMy = 464000 g UO /(I-11.8503E-2) ' 11.8503E-2 fraction of 0 in U02 
62377.29 
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Effective density = 10.0461 7 

l7me Effects Curve 
BURNUP: PWR 20 GWdlMT PWR B8W 15x15,3.00% , Burnup 20 GWdNTHM 
ENRICHMENT: 3.W% DECAY TIME: 1 5 0  YEARS 
DECAY TIME: 15000 YEARS Volume 51575.24 p w  3.0% 20 G W d M  
CRlTlCALlTYl DURATlON 10.000Years 10,000 yr ail Number 
ISOTOPE GRAMS1 % Aw MCNP ID Density 
0 16 62377.29 0.120385 1 15 99492 8016.506 4 6947E-02 
mo 95 233 0.00045 1 9490584 4 2 0 9 5 . X  2 9555E-05 
1c 99 221 0.000427 1 98 90628 4 3 0 9 9 . Z  2 W99E-05 
~ 1 0 1  227 0.000438 1 1009056 4 4 1 0 1 . X  2 7082E-05 
h103 147 0.000264 1 102 9055 4 5 1 0 3 . Z  1.7197E-05 
a9109 22.5. 0.000043 1 1089048 47109.506 24871E-06 
1-1d143 277 0.000535 1 1429098 6 0 1 4 3 . X  2.3334E-05 
nd145 2 11E+02 0.041% 1 144.9125 60145.506 1.7528E-05 
sm147 9.34E+01 0018% 1 1469149 62147.50C 7.6533E-06 
Sm149 6.96E-01 0.000% 1 148.9172 62149.50C 5 6264E-08 
sm150 8.32E+01 0.016% 1 149.9173 62150 50C 6.6809E-06 
sm151 3.06E-02 0.000% 1 150.9199 62151.50C 2.4408E-09 
eu151 5.60E+00 0.001% 1 150.9198 63151.55C 4.4669E-07 
m 1 5 2  3.79E+01 0.007% 1 151.9198 62152.50C 3 0032E-06 
eu153 2 64E+01 0.005% 1 1529212 63153.55C 2 2357E-06 
gd155 7.60E-01 0.000% 1 lW.9227 64155.506 5.9056E-08 
gd 157 1.55E-02 0.000% 1 156.924 641575OC 1.1891E-09 
~d(113) 1.89E+01 0.004% 1 112.4 48000 50C 2.0221E-06 
xe131 1.42E+02 0.027% 1 130.9051 54131.506 1.3059E05 
cs133 3.53E+02 0.068% 1 132.9054 5 5 1 3 3 . X  3.1974E-05 
u233 3.88Ec00 0.001% 1 233.0395 92233 5OC 2.0043E-07 
~ 2 3 4  1.16E+02 0.022% 1 234.0409 9 2 2 3 4 . X  5.9667E06 
u235 7.35Et03 1.419% 1 235.0439 92235.506 3.7645E-04 
~ 2 3 6  2.09Ec03 0.403% 1 2360456 9 2 2 3 6 . Z  1.0659E-04 
u238 4.42€+05 85.304% 1 238.0508 92238 506 2.2352E-02 
np237 5.50€+02 0.106% 1 2370481 93237.5% 2 7931E-05 
pu238 1.80E-01 0.000% 1 238.0495 94238 50C 9 1027E49 
pu239 1.40€+03 0.270% 1 2390521 94239.5% 7 0502E-05 
pu240 8.09€+01 0.016% 1 240.0539 9 4 2 4 0 . Z  4 0570E-06 
~ ~ 2 4 1  2.05E-02 0.000% 1 241.0567 94241 506 1.0238E-09 
pu242 6.59E+01 0.013% 1 242.0587 94242 506 3 2774E-06 
am241 6.23E-01 0.000% 1 241.0567 95241.506 3.11 12E-08 
am242m 1.86E04 0 000% 1 242.0595 95242 506 9 2503E-12 
am243 2.05€+00 0.000% 1 2430614 95243.506 1.0153E-07 
Iota1 518139.2 100.00% Total 7.010568E-02 

oxygen masslassembly = 464000 g UO l(1-1 1.8503E-2) ' 11.8503E-2 fraction of 0 in U02 
62377.29 

Effeclive density = 10.04628 
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lmcnp ****** 
i np=a2 

v e r s i o n  4a ld=10/01/93 08/20/96 17:19:50 .................................................................... 
16xb5c outp=a26xbScO 

AUCF - B8U 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded 8 c o t l a p s e d  - (a26xb5c) 
C Advanced U n c a n i s t e r e d  Fuel  Waste Package, c o l l a p s e d  basket  10k 26X/5XB 
C 15000 year  decay 0 y r  c r i t i c a l i t y  
C CELL SPECIFICATIONS 
C Assembly S u b - l a t t i c e s  - 1 /2 Model 
1 0 1 3 -13 -20  F ILL= l  ( 0  -74 0 )  IMP:N=l 
C 1 0 1 3 -4 -13 -20 F l L L = l  ( 0  -73.8 0 )  IMP:N=l 
C 2 0 3 4 -5 -13  -20 F l L L = l  ( 0  -73.8 0 )  IMP:N=l 
C 3 0 3 5 : I 3  -20 F I L L = l  ( 0  -73.8 0 )  lMP:N=l 
C Assembly S u b - L a t t i c e s  - 1/4 Model 
C 1 0 1 2 3 - 4  -13 -20  F ILL= l  ( 0  -12.3 0 )  IMP:N=l 
C 2 0 2 3 4 - 5  -13 -20  F I L L = l  ( 0  -12.3 0)  IMP:N=l 
C 3 0 2 3 5 - 1 3 - 2 0  F ILLPI  ( 0  -12.3 0)  IMP:N=l 
C ASSEMBLY LATTICE DESCRIPTION 
5 1 -2.1024 - 6 1  60 -63 62 IMP:N=l LAT=l U=1 

FlCL=O:3 0:7 0:O 1 1 1 1 56 56 1 1 56 56 56 1 
56 56 56 1 56 56 56 I 56 56 1 1 
1 1  1 1 1 1 1  S 1/2 model 

C 5 1 -2.1024 60 -61  62 -63 IMP:N=1 LAT=l U= l  
C FILL=O:3 0:3 0:O 58 58 64 70 58 58 62 70 
C 60 62 70 1 70 70 1 1 S 1/4 model 
C BARRIER CELLS 
C Basket  M a t e r i a l - L i d  Ga 
76 3 -1.0000 1 -20  1! -14 IMP:N=l S 1/2 model 
C 76 1 -2.1024 1 2 -20 13 -14 IMP:N=l S 1/4  model 
C I n n e r  B a r r i e r  
77 5 -8.1400 1 3 20 - 2 1  -14 IMP:N=l S 1/2 model 
C 77 5 -8.1400 1 2 3 20 -21  -14 IRP:N=l S 1/4  model 
C I n n e r  L i d  
78 5 -8.1400 1 14 -15 - 2 1  IHP:N=l S 1/2 model 
C 78 5 -8.1400 1 2 14 -15 -21  IHP:N=l S 1/4  model 
C Gap between I n n e r  and Outer  B a r r f e r  L i d s  
79 3 -1.0000 1 15 - 1 6  - 2 1  IMP:N=l S 1/2 model 
C 79 1 -2.1024 1 2 15 -16  -21  IMP:N=l S 1/4 model 
C Gap between I n n e r  and Outer  B a r r i e r s  
80 3 -1.0000 21 -22 1 3 - 1 6  IMP:N=l S 1/2 model 
C 80 1 -2.1024 21 -22 1 2 3 -16 IMP:N=l S 1/4 model 
C Ou te r  B a r r i e r  
81 7 -7.8320 22 -24 1 3 - 1 6  IMP:N=l S 1/2 model 
C 81 7 -7.8320 22 -24 1 2 3 -16 IMP:N=l S 1/4 model 
C Oute r  B a r r i e r  L i d  
82 7 -7.8320 1 - 2 4  1 6 - 1 7  IHP:N=l S 1/2 model 
C 82 7 -7.8320 1 2 -24 16 - 1 7  IMP:N=l S 1/4 model 
C 12" o f  U a t e r  around Conta iner  
83 3 -1.0000 24 -25 1 3 - 1 7  IHP:N=l S 1/2 model 
C 83 1 -2.1024 24 -25 1 2 3 -17  1HP:N.l S 1/4 model 
C 1218 o f  U a t e r  above C o n t a i n e r  
84 3 -1.0000 17  - 1 9  1 -25 IHP:N=l S 1/2 model 
C 84 1 -2.1024 1 7  -58 1 2 -59 IMP:N=l S 1/4 model 
C OUTSIDE UORLD 
85 0 -1:-3:19:25 IMP:N=O S 1/2 model 
C 85 0 -1:-2:-3:19:25 IWP:N=O S 1/4 model 
C UET PIN LATTlCE DESCRIPTION 
86 1 -2.1024 -26  27  -28 29 IMP:N=l LAT.1 U=56 

F ILL  -8:8 -8:8 0:O 56 16R 56 2 14R 56 56 2 14R 56 
56 2 4R 4 2 2R 4 2 4R 56 

p r o b i d  = 
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MIXED PIN LATTICE DESCRIPTION 
87 3 -0.001225 -26 27 -28 29 IMP:N=l LAT.1 U=72 

FlLL -8:8 -8:8 0:O 57 16R 57 3 14R 57 57 3 14R 57 
57 3 4R 5 3 2R 5 3 4R 57 
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
5 7 3 3 5 3 3 5 3 2 R 5 3 3 5 3 3 5 7  
5 7  3 1 & R  57 

D R Y  PIN LATTICE DESCRIPTION 
3 -0.001225 -26 27 -28 29 lMP:N=l LAT=l U=57 
FlLL -8:8 -8:8 0:O 57 16R 57 3 14R 57 57 3 14R 57 

57 3 4R 5 3 2R 5 3 4R 57 
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
5 7 3 3 5 3 3 5 3 2 R 5 3 3 5 3 3 5 7  

UET FUEL ROD 
2 7.0103E-02 -30 -10 IMP:N=l U=2 
4 -6.5600 -30 10 -11 fMP:N=l U=2 
1 - 2 - 1 0 2 1  -30 11 IMP:N=l U=2 

DRY FUEL ROD 
2 7.0103E-02 -30 - 
4 - 6 . 5 6 0 0  -30 10 - 
3 -0.001225 -30 11 

- ~ 

TUBE 
IMP:N=l U=4 S No DCRA Rod 

IMP:N=l U-4 S DCRA Rod 
IMP:l=l Us4 
IMP:N=l U=4 S No DCRA Cladding 

-35 IMP:N=l U=4 S DCRA Cladd 
IMP:N=1 U=4 

Page 2 . 
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4 -6.5600 3 6  - 3 7  lMP:N=l U=4 
1 -2.1024 3 7  IMP:N=l U=4 
DRY CONTROL ROO/GUIDE TUBE 
3 -0.001225 -33 IMP:N=l U=5 S No DCRA Rod 
111 9 -7.8300 -33 IMP:N=l U=5 S DCRA Rod 
3 -0.001225 33 -34 IMP:N=l U=5 
3 -0.001225 34 -35 IMP:N=l U=5 S No DCRA C ladd ing  
113 4 -6.5600 34 -35 IMP:N=l U-5 S DCRA C ladd ing  
3 -0.001225 35 -36 IMP:N=lU=S 
4 -6.5600 3 6  -37  IMP:N=l U=5 
3 -0.001225 3 7  IMP:N=l U=5 
WET INSTRUMENTATION TUBE 
1 -2.1024 -38  IMP:N=l U=6 
4 -6.5600 3 8  - 3 9  IMP:N=l U=6 
1 -2.1024 3 9  IMP:N=l U=6 
DRY INSTRUMENTATION TUBE 
3 -0.001225 -38  IMP:N=l U=7 
4 -6.5600 3 8 - 3 9  IMP:N=l U=7 
3 -0.001225 39 IMP:N=l U=7 
FUEL CELL BASKET STRUCTURE 
Code: b o r o n  i n  [B=] a l l  a n e i s  t a l l ] ,  l e f t  [I], b o t t o m  tb ] ,  r i g h t  Crl, t o  
FUEL CELL BASKET STRUCTUEE - UET - B o r a t e d  paneis  

UATER GAP - ASSEMBLY LEFT 
1 -2.1024 52 IMP:M=l U=8 
123 1 -2.1024 48 IMP:N=l U=8 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
124 6 -7.8320 -48  52 IMP:N=l U=8 

CS TUBE - ASSEMBLY LEFT 
125 7 -7.8320 -52 56 IMP:N=l U=8 

SS PANEL - ASSEMBLY LEFT 
8 -7.7700 -52 IMP:N=l U=8 

WATER GAP - ASSEMBLY BOTTOM 
1 -2.1024 53 IMP:N=l U=9 
127 1 -2.1024 49 IMP:N=1 U=9 

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
128 6 -7.8320 -49  53 IMP:N=l U=9 

CS TUBE - ASSEMBLY BOTTOM 
129 7 -7.8320 -53 57 IMP:N=l U=9 

SS PANEL - ASSEMBLY BOTTOM 
8 -7.7700 -53  IMP:N=l U=9 

WATER GAP - ASSEMBLY RIGHT 
1 -2.1024 -54 IMP:N=l U=10 
131 1 -2.1024 -50 IMP:N=l U=10 

OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
132 6 -7.8320 50 -54 IMP:N=l U=lO 

CS TUBE - ASSEMBLY RIGHT 
133 7 -7.8320 54 -58  IMP:N=l U=10 

SS PANEL - ASSEMBLY RIGHT 
8 -7.7700 54 IMP:N=l U=10 

UATER GAP - ASSEMBLY TOP 
1 -2.1024 -55 IMP:N=l U = l l  
135 1 -2.1024 -51  lMP:N=l U = l l  

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
136 6 -7.8320 51 -55 IMP:N=l U=11 

CS TUBE - ASSEMBLY TOP 
137 7 -7.8320 5 5 - 5 9  IMP:N=l U = l l  

SS PANEL - ASSEMBLY TOP 
8 -7.7700 55 IMP:N=l U = l l  
FUEL CELL BASKET STRUCTURE - DRY - B o r a t e d  pane ls  

GAP - ASSEMBLY LEFT 
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139 3 -0.001225 52 IMP:N=l U=12 
C 139 3 -0.001225 48 IMP:N=l U=12 
C OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
C 140 6 -7.8320 -48  52 IMP:N=l U=12 
C CS TUBE - ASSEMBLY LEFT 
C 141 7 -7.8320 -52 56 IMP:N=l U = l 2  
C SS PANEL - ASSEMBLY LEFT 
142 8 -7.7700 - 5 2  IMP:N=l U=12 
C GAP - ASSEMBLY BOTTOM 
143 3 -0.001225 53 IMP:N=l U=13 
C 143 3 -0.001225 49 IMP:N=l U=13 
C OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
C 144 6 -7.8320 -49  53 IMP:N=l U=13 
C CS TUBE - ASSEMBLY BOTTOM 
C 145 7 -7.8320 -53 5 7  IMP:N=l U=13 
C SS PANEL - ASSEMBLY BOTTOM 
146 8 -7.7700 - 5 3  IMP:N=l U=13 
C GAP - ASSEMBLY RIGHT 
147 3 -0.001225 -54 IMP:R=l U=14 
C 147  3 -0.001225 -50  IMP:N=l U=14 
C OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
C 148  6 -7.8320 50 -54 IMP:N=l U=14 
C CS TUBE - ASSEMBLY RIGHT 
C 149 7 -7.8320 5 4 - 5 8  IMP:N=l U=14 
C SS PANEL - ASSEMBLY RIGHT 
150 8 -7.7700 54 IMP:N=I U=14 
C GAP - ASSEMBLY TOP 
151 3 -0.001225 -55 IMP:N=I U=15 
C 151 3 -0.001225 -51  IMP:N=l U=15 
C OXIDATION LAVER CS TUBE - ASSEMBLY TOP 
C 152 6 -7.8320 51 -55 IMP:N=l U=15 
C CS TUBE - ASSEMBLY TOP 
C 153 7 -7.8320 55 -59  IMP:N=l U=15 
C SS PANEL - ASSEMBLY TOP 
154 8 -7.7700 55 IMP:N=l U = l s  
C FUEL CELL BASKET STRUCTURE - VET - Unbora ted  p a n e l s  
C WATER GAP - ASSEMBLY LEFT 
155 1 -2.1024 52  IMP:N=l U=16 
C 155 I -2.1024 48 IMP:N=l U=16 
C OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
C 156 6 -7.8320 -48  52 IMP:N=I U-16 
C CS TUBE - ASSEMBLY LEFT 
C 157 7 -7.8320 -52 56 IMP:N=l U=16 
C PANEL - ASSEMBLY LEFT 
158 1 -2.1024 - 5 2  IMP:N=l U=16 
C UATER GAP - ASSEMBLY BOTTOM 
159 1 -2.1024 53 IMP:N=l U=17 
C 159 1 -2.1024 49 IMP:N=l U=17 
C OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
C 160 6 -7.8320 - 4 9  53 IMP:N=l Us17 
C CS TUBE - ASSEMBLY BOTTOM 
C 161 7 -7.8320 -53 5 7  IMP:N=l U=17 
C PANEL - ASSEMBLY BOTTOM 
162 1 -2.1024 -53  IMP:N=I U=17 
C UATER GAP - ASSEMBLY RIGHT 
163 1 -2.1024 -54  IMP:N=l U t 1 8  
C 163 1 -2.1024 -50  IMP:N=l U=18 
C OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
C 164 6 -7.8320 50 -54 IMP:N=l U=18 
C CS TUBE - ASSEMBLY RIGHT 
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165 7 -7.8320 54 -58 IMP:N=l U=18 
PANEL - ASSEMBLY RIGHT 

1 -2.1024 54 IMP:N=l U=18 
WATER GAP - ASSEMBLY TOP 

1 -2.1024 -55 IMP:N=l U=19 
167 1 -2.1024 -51 IMP:N=l U=19 

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
168 6 -7.8320 51 -55 IMP:N=l U=19 

CS TUBE - ASSEMBLY TOP 
169 7 -7.8320 5 5 - 5 9  1MP:N-1 U=19 

PANEL - ASSEMBLY TOP 
1 -2.1024 55 IMP:N=l U.19 
FUEL CELL BASKET STRUCTURE - DRY - Unborated pane ls  

GAP - ASSEMBLY LEFT 
3 -0.001225 52 IMP:N=l U=20 
171 3 -0.001225 48 IMP:N=l U=20 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
172 6 -7.8320 -48 52 IMP:N=l U=20 

CS TUBE - ASSEMBLY LEFT 
173 7 -7.8320 -52 56 IMP:N=l U=20 

PANEL - ASSEMBLY LEFT 
3 -0.001225 -52 IMP:N=l U=20 

GAP - ASSEMBLY BOTTOM 
3 -0.001225 53 IMP:N=l U=21 
175 3 -0.001225 49 IMP:N=l U=2l 

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
176 6 -7.8320 -49 53 IHP:N=l U=21 

CS TUBE - ASSEMBLY BOTTOM 
177 7 -7.8320 -53 57 IMP:N=l U=21 

PANEL - ASSEMBLY BOTTOM 
3 -0.001225 -53 IMP:N=l U=21 

GAP - ASSEMBLY R I G H T  
3 -0.001225 -54 IMP:N=l U=22 
179 3 -0.001225 -50  IMP:N=l U=22 

OXIDATION LAYER CS TUBE - ASSEMBLY R I G H T  
180 6 -7.8320 50 -54 I~P:w=~ ~ = 2 2  

CS TUBE - ASSEMBLY RIGHT 
181 7 -7.8320 54 -58 IMP:N=l U=22 

PANEL - ASSEMBLY RIGHT 
3 -0.001225 54 IMP:N=l U=22 

GAP - ASSEMBLY TOP 
3 -0.001225 - 5 5  IMP:N=l U=23 
183 3 -0.001225 - 5 1  IMP:N=l U=23 

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
184 6 -7.8320 51 -55 IMP:N=l U=23 

CS TUBE - ASSEMBLY TOP 
185 7 -7.8320 55 -59 IMP:N=l U=23 

PANEL - ASSEMBLY TOP 
3 -0.001225 55 IMP:N=l U=23 

SURFACE SPECIFICATIONS 
PX 0.0 - - - 
2* PY 0.00 L For 1/4 Model 
PZ 0.00 
4 PX 12.30 L For Co l lapsed  Model 
5 PX 36.90 L For  C o l l a p s e d  Model 
6 PY 12.30 S U a t e r  L e v e l  Sur face  
7 PY 36.90 L U a t e r  L e v e l  Sur face  
8 PY -12.30 L Water L e v e l  Sur face  
9 PY -36.90 S V o t e r  L e v e l  Sur face  
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P Z  180.0860 S TOP A C T I V E  F U E L  
P Z  201.2360 S TOP F U E L  HARDUARE 
12 P Z  226.75 S TOP TUBE - ( S h i e l d i n g  
P Z  228.75 S TOP OF BASKET M A T E R I A L  
P Z  229.25 S TOP R I N G / U A T E R  GAP 
P Z  231.75 S TOP I N N E R  L I D  
P Z  234.75 S TOP L I D  GAP 
P Z  245.75 S TOP OUTER L I D  
18 P Z  268.25 S TOP S K I R T  - ( S h i e l d i n  
P Z  298.75 S TOP REFLECTOR R E G I O N  
C Z  71.095 S I D  OF I N N E R  B A R R I E R  
C Z  73.095 S OD OF I N N E R  B A R R I E R  
C Z  73.10 S I D  OF OUTER B A R R I E R  
23 C Z  76.45 S I D  O F  S K I R T  L I P  - ( S h  
C Z  83.10 S OD OF OUTER B A R R I E R  
C Z  113.60 S OD OF REFLECTOR R E G I O N  
P I N  L A T T I C E  BOUNDS 
P X  0.72136 
P X  -0.72136 
PY 0.72136 
PY -0.72136 

F U E L  ROD 
C Z  0.468122 
C Z  0.478790 
CZ 0.546100 

CONTROL R O D / G U I D E  TUBE 
CZ 0.45340 S 0.49022 
C Z  0.46990 S 0.50292 
C Z  0.54610 S 0.56007 
C Z  0.62230 S 0.63246 
C Z  0.67310 

I N S T R U M E N T A T I O N  TUBE 
C Z  0.56007 
CZ 0.62611 
ASSEMBLY L A T T I C E  BOUNDS A c t u a l  
P X  -10.65 S A C T U A L  10.82025 
P Y  -10.65 
P X  10.65 
P Y  10.65 
48 P X  -11.0 S C o r r o s i o n  E x p a n s i o n  C a r d s  
49 P Y  -11.0 
50 P X  11.0 

339- C  51 P Y  11.0 
340- 52 P X  -10.650001 S U C F  I n t a c t  I n s l d e  T u b e  I D  
341 - 53 P Y  -10.650001 
342- 54 P X  10.650001 
343 - 55 P Y  10.650001 
344- 56 P X  -11.95 S U C F  I n t a c t  O u t s l d e  T u b e  I D  
3L5 - 57 PY -11.95 

FUEL CE~L-LATT ICE BOUNDS 
P X  -10.65 S ACTUAL 12.30 
P X  10.65 
P Y  -10.65 
P Y  10.65 
45 de ree p l a n e s  
P  0. -1. 0. 0. 
P 1. 1. 0.0. 
E X T R A  CARDS 

M o d e  1 ) 

g M o d e l  

i e l d i n g  M o d e l  
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MODE 
C 
KCOD 
C 
C 
C 
C 

VOL 88J 
E 4000 1. 7 97 

KSRC -4.3 
1.44 -5.7 3. 

-5.7 -4.3 2. 
0. -4.3 5. 

-5.7 -2.9 2. 
0. - 2 . 9 5 .  

-5.7 -1.4 2. 
0. - 1 . 4 5 .  

-5.7 0.0 2. 

MATERIAL SPECIFICATIONS 
UATER AT 300 K d=1.0000 g/cc u /  26% Fez03 u/ 5% B10 

1001.50C 4.9490-2 8016.50C 4.0160-2 26000.55C 1.0277 
5010.50C 2.8870-6 

decay 

95243.50C 1.2184E-07 
UATER AT 300 K d=1.0000 g/cc 

1001.50C 6.6878-2 8016.50C 3.3439 
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A i r  d=0.001225 g/cc 
M3 7014.50C -0.80 8016.50C -0.20 

ZIRCALOY-4 d=6.56 /cc 
8 0 1 6 . 5 0 ~  -0 .oo i2  24008.50c -0.oo10 26000.55~ -0.oo20 

40000.50C -0.9818 50000.35C -0.0140 
ALLOY 825 d=8.14 g/cc 

6000.50C -0.0005 13027.50C -0.0020 14000.50C -0.0050 
16032.50C -0.0003 22000.50C -0.0090 24000.50C -0.2150 
25055.50C -0.0100 26000.55C -0.2857 28000.50C -0.4206 
29000.50C -0.0225 42000.50C -0.0300 

O x i d i z e d  A516 CARBON STEEL and Ua te r  M i x t u r e  d=7.832 /cc  
W6 6000.50C -0.00220 14000.50C -0.002750 15031.50C -8.00035 

16032.50C -0.00035 25055.50C -0.0090 
26000.55C -0.98535 

A516 CARBON STEEL d=7.832 g/cc 
6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035 

16032.50C -0.00035 25055.50C -0.0090 
26000.55C -0.98535 

SS316B6A 1.6% d=7.77 g/cc 
5010.50C -0.00288 5011.50C -0.013120 
6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.0075 

15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000 
25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500 
42000.50C -0.02500 

SS316B3A 0.87wtX B d=7.83 /cc 
I 9  5010.50C - 0 . 0 0 1 5 6 6 ~ 0 1 1 . ~ 0 ~  -0.007134 

6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.00750 
15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000 
25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500 
42000.50C -0.02500 

451 - C TALLIES 
452- PRINT 
453 - 

1 i n i t i a l  source  f rom f i l e  s r c t p  

lp rob le rn  summary 

r u n  t e rm ina ted  when 97 kcode c y c l e s  were done. 
+ 08/20/96 19:10:37 

AUCF - B6U 15x15 FUEL,Zl ASSEMBLY DBF CS/SS-B Corroded 6 c o l l a p s e d  - (a26xb5c) p r o b i d  = 08/20/96 17:19:50 
n - 

n e u t r o n  c r e a t i o n  t r a c k s  weight  ener y 
(per  source p a r t  i c f e )  

source 387087 1.0024E+00 2.0572E+00 

we igh t  window 0 0. 0. 
c e l l  importance 

. weight  c u t o f f  
energy importance 
d x t r a n  
f o r c e d  c o l l l r i o n s  
exp. t r a n s f o r u  

neu t ron  l o s s  t r a c k s  weight  energy 
(per  source p a r t i c l e )  

escape 5 7.0869E-06 1.8240E-05 
energy c u t o f f  0 0. 0. 
t ime  c u t o f f  0 0. 0. 
wei h t  window 0 0. 0. 
= e l f  importance 0 0. 0. 
we igh t  c u t o f f  387745 4.9806E-02 8.3240E-06 
energy importance 0 0. 0. 
d x t r a n  0 0. 0. 
f o r c e d  collisions 0 0. 0. 
cxp. t r ans fo rm  0 0. 0. 
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upsca t te r i ng  0  0. 7.3602E-08 downscatter ing 0  0. 1.9223E+00 
capture 0  6.5791E-01 3.5810E-02 

(n,xn) 1324 2.7042E-03 2.1498E-03 loss  t o  (n,x?) 661 1.3507E-03 1.1386E-02 
f i s s i o n  0  0. 0. loss  t o  f i s s i o n  0  3.4598E-01 8.9877E-02 

t o t a l  388411 1.0551E+00 2.0594E+00 t o t a l  388411 1.0551E+00 2.0594E+00 

number o f  neutrons banked 663 average l i f e t i m e ,  shakes c u t o f f s  
neut ron t racks  per source p a r t i c l e  1.0034E+00 escape 1.9585E+04 t co  1.0000E+34 
neut ron c o l l i s i o n s  per source p a r t i c l e  4.6254E+01 capture 2.3100E+03 eco .0000E+00 
t o t a l  neutron c o l l i s i o n s  17904367 capture or escape 2.3101E+03 wcl -5.0000E-01 
n e t  m u l t i p l i c a t i o n  1.0014E+00 ,0001 any te rm ina t i on  2.4720E+03 wc2 -2.5000E-01 

computer t ime so f a r  i n  t h i s  run  110.41 minutes maximum number ever i n  bank 2  
computer t ime in mcrun 110.31 minutes bank overf lows t o  backup f i l e  0  
source p a r t i c l e s  per minute 3.5090E+03 f i e l d  length  0  
random numbers generated 251075470 most random numbers used was 8243 i n  h i s t o r y  186679 

range o f  sampled source weights = 9.5648E-01 t o  1.1034E+00 
l k e f f  r e s u l t s  f o r :  AUCF - B&U 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & co l lapsed - (a26xb5c) p r o b i d  = 08/20/96 17:19:50 

the i n i t i a l  f i s s i o n  neut ron source d i s t r i b u t i o n  was read from the s r c t p  f i l e  named s r c t p  
the  c r i t i c a l i t y  problem was scheduled t o  s k i  7  c  c l es  and run  a  t o t a l  o f  97 cyc les  w i t i  nomina l ly  4000 neutrons er  cyc le .  
t h i s  problem has run  7  i n a c t i v e  cyc les  w i t !  27g18 neutron h i s t o r i e s  and 90 a c t i v e  cyc les  w i t h  359269 neutron E i s t o r i e s .  

t h i s  c a l c u l a t i o n  has completed the  requested number o f  k e f f  cyc les  us ing  a  t o t a l  o f  387087 f i s s i o n  neutron source h i s t o r i e s .  

XXXXxXXXXXXXXXxXXXxXxXXxXxXXXXXxxXXXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  

the  f o l l o w i n g  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  had no neutron t racks  enter ing :  
97 

the f o l l o w i n g  c e l l s  w i t h  f i s s i o n a b l e  ma te r i a l  had no neutron c o l l i s i o n s :  
97 

the f o l l o w i n g  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  had no f i s s i o n  source po in ts :  
97 

warning. 1 f i s s i o n a b l e  c e l l s  had no t racks  enter ing,  1  c e l l s  had.no c o l l i s i o n s  and 1  c e l l s  had no f i s s i o n  source po in ts .  
t he  k e f f  r e s u l t s  cou ld  be too smal l  because these c e l l s  w i t h  f i s s i o n a b l e  ma te r i a l  were no t  sampled. 

t he  r e s u l t s  o f  t he  w t e s t  f o r  no rma l i t y  app l i ed  t o  t he  i n d i v i d u a l  c o l l i s i o n ,  absorption, and t r a c k - l e n g t h  k e f f  cyc le  va luer  rre:  

t he  k (  c o l l i s i o n )  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent  conf idence l e v e l  
the  k (absorp t ion)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent  confidence l e v e l  
the  k ( t r k  length)  cyc te  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent  confidence l e v e l  

t he  f i n a l  est fmated combfned collfsfon/absorption/track-length k e f f  = .89668 w i t h  an est imated standard d e v i a t i o n  o f  .00102 

t he  est imated 68, 95, L 99 percent  k e f f  confidence i n t e r v a l s  are  ,89565 t o  .89770, .a9464 t o  .89871, and ,69398 t o  ,.b9938 

the  est imated c o l l i s i o n / a b s o r p t i o n  neutron removal l i f e t i m e  = 2.31E-05 seconds w i t h  an estimated standard d e v i a t i o n  o f  4;98~-08 
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t h e  es t imated  average k e f f s ,  one standard d e v i a t i o n s ,  and 68, 95, and 99 percent  conf idence i n t e r v a t s  a r e :  I 

k e f f  e s t i m a t o r  k e f  f  standard d e v i a t i o n  68% conf idence 95% conf idence 99% conf idence c o r r  

c o l l i s i o n  .89604 
a b s o r p t i o n  .89705 

t r a c k  Length .a9634 
co l /absorp  .8966 1 

a b s / t r k  Len .89676 
c o l / t r k  Len .89615 

c o l / a b s / t r k  l e n  .89668 
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lmcnp v e r s i o n  4a ld=10/01/93 08/22/96 17:36:25 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p r o b i d  = 08/22/96 17:36:25 
inp=a26xb5d outp=a26xb5dO 

1 - AUCF - BBU 15x15 FUEk.21 ASSEMBLY DBF CS/SS-B Corroded & c o l l a p s e d  - (a26xbSd) 
2 - C Advanced Uncan is te red  Fuel Waste Package, c o l l a p s e d  baske t  10k 26X/S%B 
3 - C 15000 ear  decay 1000 y r  c r i t i c a l i t y  
4 - c CELL ~ F E C I  FICATIONS 
5 - C Assembly S u b - l a t t i c e s  - 1/2 Model 
6 - 1 0 1 3 -13 -20 FILL=1 ( 0  -74  0) IHP:N=l 
7 -  C 1 0 1 3 - 4  -13 -20 F I L L = l  ( 0  -73.8 0 )  IRP:N=l 
8 -  C 2 0 3 4 - 5  -13 -20 F l L L = l  ( 0  -73.8 0 )  IMP:N=l 
9 - C 3 0 3 5 : I3  -20 F I L L = l  ( 0  -73.8 0 )  IHP:N=l 

10- C Assembly S u b - l a t t l c e s  - 1 /4 Hodel  
1 0 1 2 3 - 4  -13  -20  F I L L = l  ( 0  -12.3 0)  IMP:N=l 11 - C 

12- C 2 0 2 3 4 -5 -13  -20  F I L L = l  ( 0  -12.3 0 )  IHP:N=l 
13-  C 3 0 2 3 5 - 1 3 - 2 0  F I L L = l  (0  -12.3 0 )  IMP:W-1 
14 - C ASSEHBLY LATTICE DESCRIPTION 
15- 5 1 -2.1024 -61  60 -63 62 IMP:N=l LAT=1 U= l  
16- . FILL=O:3 0:7 0:O 1 1 1 1 56 56 1 1 56 56 56 1 
17- 56 56 56 1 56 56 56 1 56 56 1 1 
18- 1 1  1 1  1 1 1 1  S 1 /2  model 
19- C 5 1 -2.1024 60 -61  62 -63 IMP:N=l LAT=1 U=1 
20- C FILL=O:3 0:3 0:O 58 58 64 70 58 58 62 70 
21 - C 60 62 70 1 70 70 1 1 S 1/4 model 
22 - C BARRIER CELLS 
23 - C Basket  M a t e r i a l - L i d  Ga 
24 - 76 3 -1.0000 1 -20 1! -14 IMP:N=l $ 1/2 model 
25 - C 76 1 -2.1024 1 2 -20 13 -14 IHP:N=l S 1 /4  model 
26 - C I n n e r  B a r r i e r  
27- 77 5 -8.1400 1 3 2 0 - 2 1  -14 I M P : N = l S 1 / 2 m o d e l  
28- C 1 7  5 -8.1400 1 2 3 20 -21  -14 IMP:N=l S 1/4  model 
29 - C I n n e r  L i d  
30 - 78 5 -8.1400 1 14 -15 - 2 1  IMP:N=l S 1/2 model 
31  - C 78 5 -8.1400 1 2 14 -15 . -21  IHP:N=l S 1/4 model 
32  - C Gap between I n n e r  and Outer  B a r r i e r  L i d s  
33 - 79 3 -1.0000 1 15 -16  - 2 1  IHP:N=l S 1/2 model 
34 - C 79 1 -2.1024 1 2 15 -16 -21  IMP:N=l S 1/4 model 
35 - C Gap between I n n e r  and Outer  B a r r i e r s  
36 - 80 3 -1.0000 2 1 - 2 2  1 3 - 1 6  I M P : N = l S 1 / 2 m o d e l  
37-  C 80 1 -2.1024 21 -22 1 2 3 -16  IMP:N=l S 1 /4  model 
38 - C Outer  B a r r i e r  
39 - 81  7 -7.8320 22 -24 1 3 -16  IHP:N=l S 1/2 model 
40 - C 81 7 -7.8320 22 -24 1 2 3 -16 IHP:N=l S 1/4 model 
41  - C Oute r  B a r r i e r  L i d  
42- 82 7 -7.8320 1 -24 16 - 1 7  IUP:N=l S 1/2 model 
43 - C 82  7 -7.8320 1 2 -24 16 - 1 7  IMP:N=l S 1 /4  model 
44 - C 12" o f  U a t e r  around Conta iner  
45 - 83 3 -1.0000 24 -25 1 3 - 1 7  IMP:N=l S 1/2 model 
46-  C 83 1 -2.1024 24 -25 1 2 3 - 1 7  IMP:N=l S 1/4  model 
47- C 12" o f  U a t e r  above Conta iner  
48- 84 3 -1.0000 1 7  -19  1 -25 1MP:N-1 S 1/2 model 
49 - C 84 1 -2.1024 17 -58 1 2 -59 IMP:N=l S 1 /4  model 
50-  C OUTSIDE UORLD 
51  - 85 0 -1:-3:19:25 IWP:N=O S 1/2 model 
52-  C 85 0 -1:-2:-3:19:25 IHP:N=O S 1/4 node1 
53-  C YET PIN LATTICE DESCRIPTlON 
54-  86 1 -2.1024 -26 27 -28 29 IHP:N=l LAT=l Us56 
55 - F ILL  -8:8 -8:8 0:O 56 16R 56 2 14R 5 6  5 6  2 14R 5 6  
56-  56 2 4R 4 2 2R 4 2 4R 56 
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MIXED PIN LATTICE DESCRIPTION 
87 3 -0.001225 -26 27 -28 29 lMP:N=l LAT=1 ~ = 7 2  

FlLL -8:8 -8:8 0:O 57 16R 57 3 14R 57 57 3 14R 57 
57 3 4R 5 3 2R 5 3 4R 57 
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
5 7 3 3 5 3 3 5 3 2 R 5 3 3 5 3 3 5 7  
57 3 14R 57 
57 3 6R 7 3 6R 57 
57 2 1LR 57 

DRY P I  
3 -0. 
FlLL - 

.I 

N LATTICE DESCRIPTION 
001225 -26 27 -28 29 IMP:N-1 LAT-1 U=57 
8:8 -8:8 0:O 57 16R 57 3 14R 57 57 3 14R 57 

57 3 4R 5 3 2R 5 3 4R 57 
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
5 7 3 3 5 3 3 5 3 2 1 5 3 3 5 3 3 5 7  

WET FUEL ROD 
2 7.0103E-02 -30 -10 IMP:N=l U=2 
4 -6.5600 -30 10 -11 IMP:N=l U=2 
1 -2.1024 -30 11 IMP:N=l U=2 
1 -2.1024 30 -31 -11 IMP:N=l U=2 
1 -2.1024 30 -31 11 IMP:N=l U=2 
4 -6.5600 31 -32 -11 IMP:N=l U=2 
1 -2.1024 31 -32 11 IMP:N=l U=2 
1 -2.1024 32 IMP:N=l U=2 
DRY FUEL ROD 
2 7.0103E-02 -30 -10 IMP:N=l U=3 
4 -6.5600 -30 10 -11 IMP:N=l U.3 
3 -0.001225 -30 11 IMP:N=l U=3 
3 -0.001225 30 -31 -11 IMP:N=l U=3 
3 -0.001225 30 -31 11 IMP:N=l U=3 
4 -6.5600 31 -32 -11 1MP:Ntl U=3 
3 -0.001225 31 -32 11 IMP:N=l U=3 
3 -0.001225 32 IMP:N=l U=3 
UET CONTROL ROD/GUIDE TUBE 
1 -2.1024 -33 IMP:N=l U=4 S No DCRA Rod 
105 9 -7.8300 -33 IMP:N=l U=4 S DCRA Rod 
1 -2.1024 33 -34 IMP:N=l U=4 
1 -2.1024 34 -35 IMP:N=l U=4 S No DCRA Cladding 
107 4 -6.5600 34 -35 IMP:N=l U=4 S DCRA Cladding 
1 -2.1024 35 -36 IMP:N=l U=4 
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-6.5600 36 - 3 7  IMP:N=l U=4 
-2.1024 3 7  IMP:N=l U=4 
' CONTROL ROD/GUIDE TUBE 
-0.001225 -33 IMP:N=l U=5 

9 -7.8300 -33 IMP:N=l 
-0.001225 33 -34 IMP:N=l U=5 
-0.001225 34 -35 IHP:N=l U=5 

1 4 -6.5600 34 -35 IMP:N=l 

S No DCRA Rod 
U=5 S OCRA Rod 

S No DCRA C l a d d i n g  
U-5 S DCRA C l a d d i n g  

UET INSTRUMENTATION TUBE 
1 -2.1024 -38  IMP:N=l U=6 
4 -6.5600 3 8  -39  IMP:N=l U=6 
1 -2.1024 3 9  IMP:N=l U=6 
DRY INSTRUMENTATION TUBE 
3 -0.001225 -38 IMP:N=l U.7 
4 -6.5600 3 8 - 3 9  IMP:N=l U=7 
3 -0.001225 39 IMP:N=l U=7 
FUEL CELL BASKET STRUCTURE 
Code: boron  i n  [B=] a l l  a n e l s  [ a l l ] ,  L e f t  t l l ,  b o t t o m  [ b l ,  r i g h t  [r l ,  t o  
FUEL CELL BASKET STRUCTU!E - UET - Bora ted  panets 

WATER GAP - ASSEMBLY LEFT 
1 -2.1024 52 IMP:N=l U=8 
123 1 -2.1024 48 IMP:N=l U=8 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
124 6 -7.8320 -48 52 IMP:N=l U=8 

CS TUBE - ASSEMBLY LEFT 
125 7 -7.8320 -52 56 IMP:N=l U=8 

SS PANEL - ASSEMBLY LEFT 
8 -7.7700 -52 IMP:N=l U=8 

WATER GAP - ASSEMBLY BOTTOM 
1 -2.1024 53 IMP:N=l U=9 
127 1 -2.1024 49 IHP:N=l U=9 

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
128 6 -7.8320 -49  53 lMP:N=l U=9 

CS TUBE - ASSEMBLY BOTTOM 
129 7 -7.8320 -53 57 IMP:N=l U=9 

SS PANEL - ASSEMBLY BOTTOM 
8 -7.7700 -53 IMP:N=l U=9 

WATER GAP - ASSEMBLY RIGHT 
1 -2.1024 -54 IMP:N=l U=10 
131 1 -2.1024 -50 IMP:N=l U=lO 

OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
132 6 -7.8320 50 -54 IMP:W=l U-10 

CS TUBE - ASSEMBLY RIGHT 
133 7 -7.8320 54 -58 IMP:N=l U=10 

SS PANEL - ASSEMBLY RIGHT 
8 -7.7700 54 1MP:N-1 U=10 

UATER GAP - ASSEMBLY TOP 
1 -2.1024 -55 IMP:N=l U = l l  
135 1 -2.1024 -51 IMP:N=l U = l l  

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
136 6 -7.8320 51  -55 IMP:N=l U = l l  

CS TUBE - ASSEMBLY TOP 
137  7 -7.8320 55 -59 IHP:N=l U = l l  

SS PANEL - ASSEMBLY TOP 
8 -7.7700 55 IMP:N=l U=11 
FUEL CELL BASKET STRUCTURE - DRY - B o r a t e d  pane ls  

GAP - 'ASSEMBLY LEFT 
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3 -0.001225 52 IMP:N=l U=12 
139 3 -0.001225 48 IHP:N=l U=12 

OXIDATION LAYER CS TUBE - ASSEHBLY LEFT 
140 6 -7.8320 -48  52 IMP:N=l U=12 

CS TUBE - ASSEMBLY LEFT 
141 7 -7.8320 -52 56 IMP:N=l U=12 

SS PANEL - ASSEMBLY LEFT 
8 -7.7700 -52 IMP:N=l U=12 

GAP - ASSEMBLY BOTTOM 
3 -0.001225 53 IMP:N=I U.13 

143 3 -0.001225 49 IMP:N=l U=13 
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 

144 6 -7.8320 -49 53 IMP:N=l U=13 
CS TUBE - ASSEMBLY BOTTOM 

145 7 -7.8320 -53 57 IHP:N=l U=13 
SS PANEL - ASSEMBLY BOTTOM 

8 -7.7700 -53 IMP:N=l U=13 
GAP - ASSEMBLY RIGHT 

3 -0.001225 -54 IMP:N=f U=14 
147 3 -0.001225 -50  IMP:N=l U=14 

OXIDATION LAYER CS TUBE - ASSEHBLY RlGHT 
148 6 -7.8320 50 -54 IMP:N=l U=14 

CS TUBE - ASSEMBLY RlGHT 
149 7 -7.8320 54 -58 IMP:N=l U=14 

SS PANEL - ASSEMBLY RlGHT 
8 -7.7700 54 IMP:N=l U=14 

GAP - ASSEMBLY TOP 
3 -0.001225 -55 IMP:N=l U=15 
151 3 -0.001225 -51 IMP:N=l U=15 

OXIDATION LAVER CS TUBE - ASSEMBLY TOP 
152 6 -7.8320 51 -55 IMP:N=l U=15 

CS TUBE - ASSEMBLY TOP 
153 7 -7.8320 55 -59 INP:N=l U=15 

SS PANEL - ASSEMBLY TOP 
8 -7.7700 55 IHP:N=l U=15 
FUEL CELL BASKET STRUCTURE - UET - Unborated p a n e l s  

UATER GAP - ASSEMBLY LEFT 
1 -2.1024 52 IMP:N=l U=16 
155 1 -2.1024 48 IMP:N=l U=16 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
156 6 -7.8320 -48 52 IHP:N=l U=16 

CS TUBE - ASSEMBLY LEFT 
157 7 -7.8320 -52 56 IMP:N=l U=16 

PANEL - ASSEMBLY LEFT 
1 -2.1024 -52  IMP:N=l U=16 

UATER GAP - ASSEMBLY BOTTOM 
1 -2.1024 53 IMP:N=l Us17 
159 1 -2.1024 49 IWP:N=l U=17 

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
160 6 -7.8320 -49 53 IMP:N=l U=17 

CS TUBE - ASSEMBLY BOTTOM 
161 7 -7.8320 -53 57 IHP:N=l U=17 

PANEL - ASSEMBLY BOTTOM 
1 -2.1024 -53 IWP:N=l U=17 

UATER GAP - ASSEMBLY RlGHT 
1 -2.1024 -54 IHP:N=l U=18 
163 1 -2.1024 -50 IMP:N=I U=18 

OXIDATlON LAYER CS TUBE - ASSEMBLY RlGHT 
164 6 -7.8320 50 -54 IMP:N=l U=18 

CS TUBE - ASSEMBLY R l G H T  
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180.0860 S TOP ACTIVE FUEL 
201.2360 S TOP FUEL HARDWARE 

PZ 226.75 S TOP TUBE - (Sh ie ld ing  Model) 
228.75 S TOP OF BASKET MATERIAL 
229.25 S TOP RING/UATER GAP 
231.75 S TOP I N N E R  LID 
234.75 S TOP LID GAP 
245.75 S TOP OUTER LID 

PZ 268.25 S TOP SKIRT - (Sh ie ld ing  Model 
298.75 S TOP REFLECTOR REGION 

71.095 S ID OF I N N E R  BARRIER 
73.095 S OD OF I N N E R  BARRIER 
73.10 S ID OF OUTER BARRIER 
CZ 76.45 S I D  OF SKIRT LIP - (Sh ie ld ing  
83.10 S OD OF OUTER BARRIER 

113.60 S OD OF REFLECTOR REGION 
P?N i A i i i c ~  BOUNDS 
PX 0.72136 
PX -0.72136 
PY 0.72136 
PY -0.72136 

FUEL ROD 
CZ 0.468122 
C Z  0.478790 
CZ 0.546100 

CONTROL ROD/GUIDE TUBE 
CZ 0.45340 S 0.49022 
C Z  0.46990 S 0.50292 
C Z  0.54610 S 0.56007 
C Z  0.62230 S 0.63246 

PY -10.65 
PX 10.65 
PY 10.65 
48 PX -11.0 S Corrosion Expansion Cerds 
49 PY -11.0 
50 PX 11.0 - - 
51 PY 11.0 
PX -10.650001 S UCF I n t a c t  I ns ide  Tube 10 
PY -10.650001 
P X  10-650001 . - - - - - - - . 
PY 10.650001 
PX -11.95 S UCF I n t a c t  Outs ide Tube ID 
DV -11.95 

....- 
~ U E L  CELL LATTICE BOUNDS 
PX -10.65 S ACTUAL 12.30 

45 de ree  planes 
P 7. -1. 0. 0. 
P 1. 1. 0 . 0 .  
EXTRA CARDS 

1 

Mode 
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C 
KCODE 
C 
C 

VOL 
Lnnn81fJ 7 07 ---- .. 
KSRC -4.3' -5.7 1. -2.8 -5.7 5. -1.4 -5.7 10. 

1.44 -5.7 3. 2.88 -5.7 8. 4.32 -5.7 9. 
-5.7 - 4 . 3 2 .  -4.3 -4.3 1. -2.8 -4.3 5. -1.4 
0. -4.3 5. 1.44 -4.3 3. 2.88 -4.3 8. 4.32 

MATERIAL SPECIFICATIONS 
WATER AT 300 K d-1.0000 g/cc w/ 26% Fez03 w /  5% 0 

1001.50C 4.9490-2 8016.50C 4.0160-2 26000.55C 1 

MT1 LUTR.OlT 
C 3.00%/20 CUD 15000 y r  decay 1000 y r  c r i t  
M 2 8016.50C 4.6947E-02 

42095.50C 2.8540E-05 
43099.50C 2.6777E-05 
44101.50C 2.6127E-05 
45103.50C 1.6846E-05 
47109.50C 2.4208E-06 
60143.50C 2.2744E-05 
60145.50C 1.6947E-05 
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417- 
418- 
419- 
420 - 
421 - 
422 - 
423 - 
424 - 
425 - 
426- 
427- 
428- 
429- 
430- 
431 - 
432- 
433- 
434- 
435 - 
436 - 
437- 
438- 
439 - 
440- 
441 - 
442 - 
443 - 
444 - 
445 - 
446- 
447- 
448- 
449- 
450- 
451 - 
452- 
453- 
454 - 
455 - 
456- 

1 
l p r o b l  

In i  t 
em 8 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
PRIW 

i a l  sou 
,unmary 

- . . . . . - - . . 
A i r  d=0.001225 g/cc 

M3 7014.50C -0.80 8016.50C -0.20 
ZIRCALOY-4 d=6.56 g/cc 

8016.50C -0.0012 24000.50C -0.0010 26000.55C 
40000.50C -0.9818 50000.35C -0.0140 

ALLOY 825 dz8.14 /cc 
6000.50C -0.0005 13!27.50C -0.0020 14000.50C 

16032.50C -0.0003 22000.50C -0.0090 24000.50C 
25055.50C -0.0100 26000.55C -0.2857 28000.50C 
29000.50C -0.0225 42000.50C -0.0300 

Ox id i zed  A516 CARBON STEEL and Uater  M i x t u re  
M6 6000.50C -0.00220 14000.50C -0.002750 15 

16032.50C -0.00035 25055.50C -0.0090 
26000.55C -0.98535 

~ 5 1 6  CARBON STEEL d=7.832 g/cc 
6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035 

16032.50C -0.00035 25055.50C -0.0090 

TALLIES 
T 

l rce  f rom f i l e  s r c t p  

run t e r m i n a t e d  when 97 kcode c y c l e s  were done. + 08/22/96 21:47:49 
AUCF - BBU 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded i c o l l a p s e d  - (a26xbSd) p r o b i d  = 08/22/96 17:36:25 

U 

n e u t r o n  c r e a t i o n  t r a c k 8  we igh t  energy 
(per  source p a r t i c l e )  

n e u t r o n  l o s s  t r a c k s  weight  energy 
(per  source p a r t i c l e )  

source  387082 1.0024E+00 2.0569E+00 escape 3 4.2712E-06 2.1235E-05 . 
energy c u t o f f  0 0. 0. 

' I . ,  t ime  c u t o f f  0 0. 0. 
0 0. I . . ,  0. wei h t  window 0 0. 0. 
0 ; c e l l  importance 0 0. 0. 

!:30(0E-06 ,$. ' u e i g h t  c u t o f f  , 387754 5.0286E-02 6.6705E-06 
-:,!;, ' energy  i r rpor tanc@ ' 0 0. 0. 

d x t r a n  0 0. 0. 
f o r c e d  t o t i i r i o n r  o 0. 0. 

exp. t r r n s f  orm 0. exp. t r a n s f o r m  0 0. 0. 

I 
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upsca t te r i ng  0  0. 7.4166E-08 

(n,xn) 
f i s s i o n  

t o t a l  

downscat t e r i  ng 0  0. 1.9217E+00 
capture 0  6.5703E-01 3.6044E-02 
l oss  t o  (n,xn) 674 1.3724E-03 1.1617E-02 
loss  t o  f i s s i o n  0  3.4660E-01 8.9473E-02 

t o t a l  388431 1.0553E+00 2.0589E+00 

number o f  neutrons banked 675 average l i f e t i m e ,  shakes c u t o f f s  
neut ron t racks  per source p a r t i c l e  1.0035E+00 escape 9.9733E+03 t co  1.0000E+34 
neut ron c o l l i s i o n s  per source p a r t i c l e  4.6435E+01 capture 2.3235E+03 eco .OOOOE+00 
t o t a l  neutron c o l l i s i o n s  17974 161 capture o r  escape 2.3235E+03 wcl -5.0000E-01 
ne t  m u l t i p l i c a t i o n  1.0014E+00 .0001 any te rm ina t i on  2.4866E+03 wc2 -2.5000E-01 

computer t ime so f a r  i n  t h i s  run  115.30 minutes maximum number ever i n  bank 2 .  
computer t ime i n  mcrun 115.19 minutes bank overf lows t o  backup f i l e  0 
source p a r t i c l e s  per minute 3.3603E+03 f i e l d  length  0  
random numbers generated 251752202 most random numbers used was 11029 i n  h i s t o r y  177534 

range o f  sampled source weights = 9.4496E-01 t o  1.1287E+00 
l k e f f  r e s u l t s  f o r :  AUCF - B&U 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & c o l l a p s e d -  (a26xb5d) p rob id  = 08/22/96 17:36:25 

the  i n i t i a l  f i s s i o n  neutron source d i s t r i b u t i o n  was read from the  s r c t p  f i l e  named s r c t p  
the  c r i t i c a l i t y  problem was scheduled t o  s k i  7 cyc les  and r u n - a  t o t a l  o f  97 cyc les  w i t ;  nomina l ly  4000 neutrons er  cycle.  
t h i s  problem has run  7  i n a c t i v e  cyc les  w l t E  27659 neutron h ~ s t o r i e s  and 90 a c t i v e  cyc les  w i th  359423 neutron E i s t o r i e s .  

t h i s  c a l c u l a t i o n  has completed the  requested number o f  k e f f  cyc les  us ing  a  t o t a l  o f  387082 f i s s i o n  neutron source h i s t o r i e s .  

XXXXXXXXXXXXXXxXXXXXXXXXXXXXXXXXXxXXxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  

the  f o l l o w i n g  c e l l s  w i t h  f i s s i o n a b l e  ma te r i a l  had no neutron t racks  enter ing :  
97 

the f o l l o w i n g  c e l l s  w i th  f i s s i o n a b l e  m a t e r i a l  had no neutron c o l l i s i o n s :  
97 

the f o l l o w i n g  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  had no f i s s i o n  source po in ts :  
97 

warning. 1  f i s s i o n a b l e  c e l l s  had no t racks  enter ing ,  1  c e l l s  had no c o l l i s i o n s  and 1  c e l l s  had no f i s s i o n  source po in ts .  
t he  k e f f  r e s u l t s  cou ld  be too smal l  because these c e l l s  w i t h  f i s s i o n a b l e  ma te r i a l  were no t  sampled. 

the r e s u l t s  o f  t he  w t e s t  f o r  no rma l i t y  app l i ed  t o  t he  i n d i v i d u a l  c o l l i s i o n ,  absorpt ion,  and t rack - l eng th  k e f f  cyc le  values are: 

t he  k (  c o l l i s i o n )  cyc le  values appear normal ly  d i s t r i b u t e d  a t  the 95 percent  conf idence Level 
t he  k(absorpt ion) c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent conf idence l e v e l  
t he  k ( t r k  length)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent  conf idence l e v e l  

t h e  f i n a l  est imated combined col l is ion/absorpt ion/ t rack- length  k e f f  = .89888 w i t h  an est imated standard d e v i a t i o n  o f  ,00096 

the  est imated 68, 95, L 99 percent  k e f f  conf idence i n t e r v a l s  a re  .a9792 t o  ,89984, .a9696 t o  -90080, and .89634 t o  -90142 

the  est imated c o l l i s i o n / a b s o r p t i o n  neut ron removal l i f e t i m e  = 2.33E-05 seconds w i t h  an est imated standard d e v i a t i o n  o f  5.63E-08 
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the  est imated average k e f f s ,  one standard dev ia t ions ,  and 68, 95, and 99 percent confidence i n t e r v a l s  are: 

k e f f  es t imator  ke f  f  s tandard d e v i a t i o n  68% conf idence 95% confidence 99% confidence c o r r  

c o l l i s i o n  .a9997 
abso rp t i on  .89758 

t r a c k  l eng th  .90063 
col /absorp .a9874 

abs / t r k  l e n  .a9872 
c o l / t r k  l e n  .90011 

co l / abs / t r k  l e n  .89888 
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lmcnp v e r s i o n  4a ld=10/01/93 08/20/96 21:00:04 ......................................................................... 
inp=a26xb5e outp=a26xb5e0 

AUCF 
C 
C 
C 
C 
1 

- B8U 15x15 FUEL,Zl ASSEMBLY DBF CS/SS-B Corroded 8 c o l l a p s e d  - (a26xb5e) 
Advanced U n c a n i s t e r e d  Fue l  Waste package, c o l l a p s e d  basket  10k 26%/5XB 
15000 year  deca 1000 y r  c r i t i c a l i t y  
CELL SPEC] FICAT~ONS 

Assembly S u b - l a t t i c e s  - 1 /2 Model 
0 1 3 -13 -20  F I L L = l  ( 0  -74  0 )  IMP:N=l 
1 0 1 3 - 4  -13 -20 FILL.1 ( 0  -73.8 0 )  IMP:N=l 
2 0 3 4 -5 -13 -20 FILL.1 ( 0  -73.8 0 )  IMP:N=l 
3 0 3 5 -13 -20  F I L L = l  ( 0  -73.8 0 )  1MP:N-1 

Assembly S u b - l a t t i c e s  - 1 /4 Model 
1 0 1 2 3 - 4  -13  -20  FILL.1 ( 0  -12.3 0 )  IMP:N=l 
2 0 2 3 4 - 5  -13  -20  F I L L z l  ( 0  -12.3 0 )  IHP:N=l 
3 0 2 3 5 -13 -20  FILL.1 ( 0  -12.3 0 )  IMP:N=l 
ASSEMBLY LATTICE DESCRIPTION 
1 -2.1024 -61  60 -63 62 IMP:N=l LAT=l Up1 
FILL=O:3 0:7 0:O 1 1 1 1 56 56 1 1 56 56 56 1 

56 56 56 1 56 56 56 1 56 56 1 1 
1 1  1 1  1 1 1 1  S 1/2 model 

5 1 -2.1024 60 -61  62 -63 lHP:N=f LAT.1 U = l  
FILL=O:3 0:3 0:O 58 58 64 70  5 8  58 62 70 

60 62 70 1 70 70 1 1 S 1/4 model 
BARRIER CELLS 
Basket M a t e r i e l - L i d  Ga 
3 -1.0000 1 -20 1! -14 IMP:N=l S 1/2 model 
76 1 -2.1024 1 2 -20 13 -14 IMP:N=l S 1/4 model 
I n n e r  B a r r i e r  
5 -8.1400 1 3 20 -21 -14 IHP:N=l S 1/2 model 
77  5 -8.1400 1 2 3 20 -21 -14 IMP:N=l S 1/4 model 
I n n e r  L i d  
5 -8.1400 1 14 -15 - 2 1  IHP:N=l S 1/2 model 
78 5 -8.1400 1 2 14 -15 -21 IMP:N=l S 1/4 model 

Gap between I n n e r  and Oute r  B a r r i e r  L i d s  
3 -1.0000 1 15 -16 - 2 1  IHP:N=l S l / Z  model 
79 1 -2.1024 1 2 15 - 1 6 - 2 1  IMP:N=l S 1/4 model 

Gap between I n n e r  and o u t e r  B a r r i e r s  
3 -1.0000 21 -22  1 3 - 1 6  IMP:N=l S 1 / 2 m o d e l .  
80 1 -2.1024 21 -22 1 2 3 -16 IMP:N=l S 1/4 model 
Oute r  B a r r i e r  
7 -7.8320 22 -24 1 3 - 1 6  IMP:N=l S 1/2 model 
81 7 -7.8320 22 -24 1 2 3 -16 IMP:N=l S 1/4 model 
Outer  B a r r i e r  L i d  
7 -7.8320 1 -24 16  - 1 7  IHP:N=l S 1/2 model 
82 7 -7.8320 1 2 - 2 4  1 6 - 1 7  IMP:N=l S 1/4 node l  
12" o f  U a t e r  around Conta iner  
3 -1.0000 24 -25 1 3 - 1 7  IMP:N=l S l / Z  model 
83 1 -2.1024 2 4 - 2 5  1 2 3 - 1 7  I M P : N = l S 1 / 4 m o d e l  
12" o f  Ua te r  above Conta iner  
3 -1.0000 17  -19  1 -25 IMP:N=l S 1/2 model 
84 1 -2.1024 17 -58 1 2 -59 IMP:N=l S 1/4 model. 
OUTSIDE WORLD 
0 -1:-3:19:25 IMP:N=O S 1/2 model 
85 0 -1:-2:-3:19:25 IMP:N=O S 1 /4  model 
WET PIN LATTICE DESCRIPTlON 
1 -2.1024 -26  27 -28 29 IMP:N=l LAT=l U=56 
FILL -8:8 -8:8 0:O 56 16R 56 2 14R 5 6  56 2 14R 56 

56 Z 4R 4 2 2R 4 2 4R 56 

p r o b i d  = 08/20/96 21:00:04 
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56 2 14R 56 
5 6 2 2 4 2 2 4 2 2 R 4 2 2 4 2 2 5 6  
56 2 14R 56 56 2 ZR 4 2 6R 4 2 2R 56 
56 2 4R 4 2 2R 4 2 4R 56 
56 2 14R 56 56 2 14R 56 56 16R 

MIXED PIN LATTICE DESCRIPTION 
87 3 -0.001225 -26 27 -28 29 IMP:N=l LAT=l U.72 

FILL -8:s -8:s 0:O 57 16R 57 3 14R 57 57 3 14R 57 
57 3 4R 5 3 2R 5 3 4R 57 
57 3 2R 5 3 6R 5 3 ZR 57 57 3 14R 57 
5 7 3 3 5 3 3 5 3 2 R 5 3 3 5 3 3 5 7  
57 3 14R 57 
57 3 6R 7 3 6R 57 
57 2 14R 57 
5 7 2 2 4 2 2 4 2 2 R 4 2 2 4 2 2 5 7  
57 2 14R 57 57 2 ZR 4 2 6R 4 2 2R 57 
57 2 4R 4 2 2R 4 2 4R 57 
57 2 14R 57 57 2 14R 57 57 16R 

DRY PIN LATTICE DESCRIPTION 
3 -0.001225 -26 27 -28 29 IMP:N=l LAT=l U=57 
FILL -8:s -8:s 0:O 57 16R 57 3 14R 57 57 3 14R 57 

57 3 4R 5 3 2R 5 3 4R 57 
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
5 7 3 3 5 3 3 5 3 2 R 5 3 3 5 3 3 5 7  
57 3 14R 57 
57 3 6R 7 -3  6R 57 
57 3 14R 57 
5 7 3 3 5 3 3 5 3 2 R 5 3 3 5 3 3 5 7  
57 3 14R 57 57 3 2R 5 3 6R 5 3 ZR 57 
57 3 4R 5 3 2R 5 3 4R 57 
57 3 14R 57 57 3 14R 57 57 16R 

WET FUEL ROO 
2 7.0104E-02 -30 -10 IMP:N=l U=2 
4 -6.5600 -30 10 -11 IMP:N=l U.2 
1 -2.1024 -30 11 IMP:N=I U=Z 
1 -2.1024 30 -31 -11 IMP:N=l Us2 
1 -2.1024 30 -31 11 1MP:N.l U=2 
4 -6.5600 31 -32 -11 IMP:N=l U=Z 
1 -2.1024 31 -32 11 1MP:N.l U=2 
1 - 2 . 1 0 2 4  32 IHP:N=l Us2 
DRY FUEL ROD 
2 7.0104E-02 -30 -10 IMP:W*l Us3 
4 -6.5600 -30 10 -11 IMP:N=l U-3 
3 -0.001225 -30 11 IHP:N=l U=3 
3 -0.001225 30 -31 -11 IMP:N=l U=3 
3 -0.001225 30 -31 11 IMP:N=l U=3 
4 -6.5600 31 -32 -11 1MP:N-1 U-3 
3 -0.001225 31 -32 11 IHP:N=l Us3 
3 -0.001225 32 IMP:N=l Us3 
YET CONTROL ROD/CUIDE TUBE 
iol-2.1024 -33 lWP:N=l Us4 $ No OCRA Rod 

9 -7.8300 *SS IWP:W*1 U=4 S DCRA Rod 
-2.1024 33 -54 IWP:M=lU=4 

1 -2.1021 34 -35 IWP:N=l Us4 $ No BCRA Cladding 
107 4 -6.5600 34 -35 IWPIW*~ Us4 S DCRA Cladding 
1 -2.1024 35 -36 lHP:N=1 Us4 
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4 -6.5600 36 - 3 7  IMP:N=l U=4 
1 -2.1024 3 7  IMP:N=l U=4 
DRY CONTROL ROD/GUIDE TUBE 
3 -0.001225 -33 IMP:N=l U=5 S No DCRA Rod 
111 9 -7.8300 -33 IMP:N=l U=5 S DCRA Rod 
3 -0.001225 33 -34 IMP:N=l U=5 
3 -0.001225 34 -35 IMP:N=l U=5 S No DCRA C ladd ing  
113 4 -6.5600 34 -35 IMP:N=l U=5 S DCRA C l a d d i n  
3 -0.001225 35 -36 IMP:N=l U=5 
4 -6.5600 3 6  - 3 7  IMP:N=l U=5 
3 -0.001225 3 7  IMP:N=l U=5 
WET lNSTRUMENTATlON TUBE 
1 -2.1024 -38  IMP:N=l U=6 
4 -6.5600 3 8  -39  IMP:N=l U=6 
1 -2.1024 39 IMP:N=l U=6 
DRY INSTRUMENTATION TUBE 
3 -0.001225 -38 IMP:N=l U=7 
4 -6.5600 38 -39 IMP:#-1 U=7 
3 -0.001225 39 IMP:N=l Us7 
FUEL CELL BASKET STRUCTURE 
Code: boron  i n  [B=l a l l  a n e l s  [ a l l l ,  l e f t  111, bo t tom 
FUEL CELL BASKET S T R U C T U ~ E  - UET - B o r a t c d  pane[ 

UATER GAP - ASSEMBLY LEFT 
1 -2.1024 52  IMP:N=l Us8 
123 1 -2.1024 48 IMP:N=l U=8 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
124 6 -7.8320 -48 52 IMP:N=l U=8 

CS TUBE - ASSEMBLY LEFT 
125 7 -7.8320 -52 56 IMP:N=l U=8 

SS PANEL - ASSEMBLY LEFT 
8 -7.7700 -52 IMP:N=l U=8 

WATER GAP - ASSEMBLY BOTTOM 
1 -2.1024 53 IMP:N=l Us9 
127 1 -2.1024 49 IMP:N=l U=9 

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
128 6 -7.8320 -49  53 IMP:N=~ U=P 

CS TUBE - ASSEMBLY BOTTOM 
129 7 -7.8320 -53 57 IMP:N=l U=P 

SS PANEL - ASSEMBLY BOTTOM 
8 -7.7700 -53  IMP:N=l Us9 

WATER GAP - ASSEMBLY R I G H T  
1 -2.1024 -54 IMP:N=l U s l o  
131 1 -2.1024 -50 IMP:N=l U=10 - 

OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
132 6 -7.8320 50 -54 1MP:N.l U=10 

CS TUBE - ASSEMBLY RIGHT 
133 7 -7.8320 54 -58 1MP:W.l U s l o  

SS PANEL - ASSEMBLY RIGHT 
8 -7.7700 54 IMP:N=l U=lO 

WATER GAP - ASSEMBLY TOP 
1 -2.1024 -55 IMP:N=l U = l l  
135 1 -2.1024 -51 INP:N=l U = l l  

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
136 6 -7.8320 51 -55 IMP:N=l U=11 

t b l  , 
S 

CS TUBE - ASSEMBLY TOP 
137 7 -7.8320 55 -59  lMP:N=l U = l 1  

SS PANEL - ASSEMBLY TOP 
8 -7.7700 55 IMP:N=l U = l l  
FUEL CELL BASKET STRUCTURE - DRY - B o r a t e d  pane ls  

GAP - ASSEMBLY LEFT 

igh t  t r l  , 
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3 -0.001225 52 IMP:N=l U=12 
139 3 -0.001225 48 lMP:N=l U=12 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
140 6 -7.8320 -48  52 IMP:N=l U=12 

CS TUBE - ASSEMBLY LEFT 
141 7 -7.8320 -52 56 IMP:N=l U=12 

SS PANEL - ASSEMBLY LEFT 
8 -7.7700 -52  IMP:N=l U=12 

GAP - ASSEMBLY BOTTOM 
3 -0.001225 53 IMP:N=l U=13 6 

143 3 -0.001225 49 IMP:N=l U=13 
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 

144 6 -7.8320 - 4 9  53 IMP:N=1 U=13 
CS TUBE - ASSEMBLY BOTTOM 

145 7 -7.8320 -53  5 7  IMP:N=l U=13 
SS PANEL - ASSEMBLY BOTTOM 

8 -7.7700 -53  IMP:N=l U=13 
GAP - ASSEMBLY RIGHT 

3 -0.001225 -54 IMP:N=l U=14 
147  3 -0.001225 -50  IMP:N=l U=14 

OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
148  6 -7.8320 50 -54  IMP:N=l U=14 

CS TUBE - ASSEMBLY RIGHT 
149 7 -7.8320 54 -58  IMP:N=l U=14 

SS PANEL - ASSEMBLY RIGHT 
8 -7.7700 54 IMP:N=l U.14 

GAP - ASSEMBLY TOP 
3 -0.001225 -55 1MP:N.l U=15 
151 3 -0.001225 - 5 1  IMP:N=l U=15 

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
152  6 -7.6320 51 -55 IMP:N=l U=15 

CS TUBE - ASSEMBLY TOP 
153 f -7.8320 5 5 - 5 9  IMP:N=l U=15 

SS PANEL - ASSEMBLY TOP 
8 -7.7700 55 IMP:N=l U=15 
FUEL CELL BASKET STRUCTURE - UET - U n b o r a t e d  p a n e l s  

UATER GAP - ASSEMBLY LEFT 
1 -2.1024 52  IMP:N=l U=16 
155 1 -2.1024 48 IMP:N=l U=16 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
156  6 -7.8320 - 4 8  52 IMP:N=l U=16 

CS TUBE - ASSEMBLY LEFT 
157  7 -7.8320 -52  56 IMP:N=l Up16 

PANEL - ASSEMBLY LEFT 
1 -2.1024 -52  IMP:N=l U t 1 6  

UATER GAP - ASSEMBLY BOTTOM 
1 -2.1024 5 3  IHP:W=l U=17 
159 1 -2.1024 49 IHP:N=l U = l 7  

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
160 6 -7.0320 -49  53 IMP:N=l U=17 

CS TUBE - ASSEMBLY BOTTOM 
161 7 -7.8320 -53 5 7  IMP:N=l U = l 7  

PANEL - ASSEMBLY BOTTOM 
1 -2.1024 -53 IMP:N=l U=17 

WATER GAP - ASSEMBLY RIGHT 
1 -2.1024 -54  IMP:N=l U=18 
163 1 -2.1024 -50  IMP:N=l U = l 8  

OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
164  6 -7.8320 50  -54 IMP:N=l U=18 

CS TUBE - ASSEMBLY RIGHT 
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165 7 -7.8320 5 4 - 5 8  IMP:N=l U=18 
PANEL - ASSEMBLY R I G H T  

1 -2.1024 54 IMP:N=l U=18 
WATER CAP - ASSEMBLY TOP 

1 -2.1024 -55 IMP:N=i U=19 
167 1 -2.1024 -51 IMP:N=l U=19 

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
168 6 -7.8320 51 -55 IMP:N=l U=19 

CS TUBE - ASSEMBLY TOP 
169 7 -7.8320 55 -59 IMP:N=l U=19 

PANEL - ASSEMBLY TOP 
1 -2.1024 55 IMP:N=l Us19 
FUEL CELL BASKET STRUCTURE - DRY - 1 

GAP - ASSEMBLY LEFT -. .. . . - - - . . - - . - - . . 
3 -0.001225 52 
171 3 -0.001225 48 

OXIDATION LAYER CS TUBE - 
172 6 -7.8320 -48 52 

CS TUBE - ASSEMBLY LEFT 
173 7 -7.8320 -52 56 

IMP:N=l Us20 
IMP:N=l 

ASSEMBLY LEFT 
IMP:N=l U=20 

IMP:N=l U=20 
PANEL - ASSEMBLY LEFT 

3 -0.001225 -52 IMP:H=l U=20 
GAP - AS 

3 -0.001225 
175 3 -0.001 

OXIDATION LA 
176 6 -7.832 

C S  TUBE - A S  
177 7 -7.832 

PANEL - ASSE 
3 -0.001225 - 

GAP - AS 
3 -0.001225 - 
179 3 -0.001 

iEMBLY BOTTOM 
1 3 IMP:N=l U=21 
!25 49 IHP:N=l 
'ER CS TUBE - ASSEMBLY BOTTOM 

-49 53 IMP:N=l U=21 
iEMBLY BOTTOM 
I -53 57 IMP:N=l U=2l 
IBLY BOTTOM 
; 3 IMP:H=l U=2l 
IEMBLY R I G H T  
i 4 IMP:N=l U=22 
!25 -50 IMP:N= l  

OXIDATION LAYER CS- TUBE - ASSEMBLY -RIGHT 
180 6 -7.8320 50 -54 IMP:N=l U=22 

CS TUBE - ASSEMBLY R I G H T  
181 7 -7.8320 54 -58 IMP:N=l U.22 

PANEL - ASSEMBLY R I G H T  
3 -0.001225 54 IMP:N=I U.22 

CAP - ASSEMBLY TOP 
3 -0.001225 -55 IMP:N=l Us23 
183 3 -0.001225 -51 1MP:N-1 

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
184 6 -7.8320 51 -55 IMP:N=l Us23 

CS TUBE - ASSEMBLY TOP 
185 7 -7.8320 55 -59 lHP:N=l U.23 

PANEL - ASSEMBLY TOP 
3 -0.001225 55 . IMP:W=l U=23 

SURFACE SPEClFlCATlONS 
PX 0.0 

Poi' Col apsed Mode 
fo r  Cot 1 apsed Mode 1 . 
Yater  L i v e l  Lur face 
Yater Level  Surface 
Voter Level  Surface 
Yater Level  Surface 

Jnbora 

u=20 

t e d  panels 
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c z 
23 
C Z 
cz 
PIN 
PX 

180.0860 S TOP ACTIVE FUEL 
201.2360 S TOP FUEL HARDWARE 

PZ 226.75 S TOP TUBE - ( S h i e l d i n g  Model) 
228.75 S TOP OF BASKET MATERIAL 
229.25 S TOP RING/WATER GAP 
231.75 S TOP INNER LID 
234.75 S TOP LID GAP 
245.75 S TOP OUTER LID 

PZ 268.25 S TOP SKIRT - ( S h i e l d i n g  Model 
298.75 S TOP REFLECTOR REGION 

71.095 S ID  OF INNER BARRIER 
n .o95 s OD OF INNER BARRIER 
73.10 S I D  OF OUTER BARRIER 
CZ 76.45 S ID OF SKIRT L IP  - ( S h i e l d i n g  
83.10 S OD OF OUTER BARRIER 

113.60 S OD OF REFLECTOR REGION 
LATTICE BOUNDS 
0.72136 

FUEL ROO 
CZ 0.468122 
CZ 0.478790 
CZ 0.546100 

CONTROL ROO 
CZ 0.45340 
CZ 0.46990 
CZ 0.54610 
CZ 0.62230 

/GUIDE TUBE 
S 0.49022 
S 0.50292 

CZ 0.67310 
INSTRUMENTATION TUBE 

CZ 0.56007 
CZ 0.62611 
ASSEMBLY LATTICE BOUNDS Ac tua l  
PX -10.65 S ACTUAL 10.82025 
PY -10.65 
PX 10.65 
PY 10.65 
48 PX -11.0 S Cor ros i on  Expansion Cards 
49 PY -11.0 
50 PX 11.0 . . . ~  

PY 11.0 
-10.650001 S UCF I n t a c t  
-10.650001 

10.650001 
10.650001 

-11.95 S UCF I n t a c t  Ou 
-11.95 
11.95 
11.95 
CELL LATTICE BOUNDS 

-10.65 S ACTUAL 12.30 
10.65 

S UCF 

UCF I n  

l n t a c t  

t a c t  Ou 

45 de  r e e  p lanes  
P 8. -1. 0. 0. 
P 1. 1. 0 . 0 .  
EXTRA CARDS 

I n s i d e  Tube I 0  

: s i d e  Tube ID 

node 
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MODE W 
C 
KCODE 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

VOL 88J 
4000 1. 7 97 
KSRC -4.3 

1.44 -5.7 3. 
-5.7 -4.3 2. 
0. -4.3 5. 

-5.7 -2.9 2. 

. - . . - . - . . . . . - - - . - - . 

- 5 i 7  2.9 2. -4.3 2.9 1. -2.8 2;9 5 ;  -1.4 
0. 2.9 5. 1.44 2.9 3. 2.88 2.9 8. 4.32 

-5.7 4.3 2. -4.3 4.3 1. -2.8 4.3 5. -1.4 
0. 4.3 5. 1.44 4.3 3. 2.88 4.3 8. 4.32 

MATERIAL SPECIFICATIONS 
UATER AT 300 K d=1.0000 g/cc w /  26% Fe203 w /  5% B1 

1001.50C 4.9490-2 8016.50C 4.0160-2 26000.55C 1. 
5010.50C 2.8870-6 

MT1 LWTR.OlT 
C 3.00%/20 GUD 15000 v r  decay 5000 v r  c r i t  

ATTACHMENT V - 

5.7 5. 

Page 7 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
PRIN 

WATER A T  300 K d=1.0000 g/cc 
1001.50C 6.6878-2 8016.50C 3.3439-2 
LWTR.01T 

A i r  d=0.001225 g/cc 
M3 7014.50C -0.80 8016.50C -0.20 

ZIRCALOY-4 d=6.56 g/cc 
8016.50C -0.0012 24000.50C -0.0010 26000.55C -0.0020 

40000.50C -0.9818 50000.35C -0.0140 
ALLOY 825 d=8.14 /cc 

60oo.50~ -0.oo05 13827.50~ -0.0020 i4o00.50~ -0.oo50 
16032.50C -0.0003 22000.50C -0.0090 24000.50C -0.2150 
25055.50C -0.0100 26000.55C -0.2857 28000.50C -0.4200 
29000.50C -0.0225 42000.50C -0.0300 

Ox id ized A516 CARBON STEEL and Uater M ix tu re  d=7.832 g/cc 
M6 6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035 

16032.50C -0.00035 25055.50C -0.0090 
26000.55C -0.98535 

A516 CARBON STEEL d=7.832 g/cc 
6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035 

16032.50C -0.00035 25055.50C -0.0090 
26000.55C -0.98535 

SS316B6A 1.6% dr7.77 g/cc 
5010.50C -0.00288 5011.50C -0.013120 
6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.0075 

15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000 
25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500 
42000.50C -0.02500 

SS31683A 0.87wtX B d=7.83 /cc 
M9 5010.50C -0.001566 5011.!0C -0.007134 

6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.00750 
15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000 
25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500 
42000.50C -0.02500 

A1 6063 d=2.69 g/cc 
HI0 12000.50C -0.00675 13027.50C -0.98125 14000.50C -0.00400 

22000.50C -0.00150 24000.50C -0.00100 25055.50C -0.00100 
26000.55C -0.00350 29000.50C -0.00100 

TALLIES 
IT 

L source from f i l e  r r c t p  

l p r o b l e n  s u m a r y  

r u n  te rminated when 97 kcode cyc les  were done. , 
+ 08/20/96' 22 : 55 : 23 

AUCF - B&U 15x15 FUEL.21 ASSEMBLY DBF CS/SS-B Corroded & co l l apsed  - (a26xb5e) p rob id  = 08/20/96 21:00:04 
0 

n e u t r o n c r e a t i o n  t racks  weight ener y neut ron loss  t racks  welght ' energy 
(per source p a r t  i c f e )  (per source p a r t i c l e )  

eacape 
rncrov c u t o f f  ' -, 
ti;; c u t o f f  0 0. 0. 

h t  window' '' 14, g: we! h t  window 0 0. 0. 
ei re!! impor tam* ..1! ee l?  importance 0 0. 0. 

wetght c u t o f f  . 0 5.1088E-02 weight c u t o f f  388630 5.1257E-02 5.9796E-06 
energy fnportancb 0 0. 0. energy importance 0 0. 0. 
d x t r r n  0 0. 0. d x t r a n  0 0. 0. 
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f o rced  c o l l i s i o n s  0 0. 0. fo rced c o l l i s i o n s  0 0. 0. 
exp. t rans form 0 0. 0. exp. t ransform 0 0. 0. 
upsca t te r i ng  0 0. 7.5977E-08 downscatter ing 0 0. 1.9258E+00 

capture 0 6.5312E-01 3.5701E-02 
<n,xn) 1269 2.5713E-03 2.0152E-03 loss  t o  (n,xn) 633 1.2827E-03 1.084OE-02 
f i s s i o n  0 0. 0. l oss  t o  f i s s i o n  0 3.4797E-01 8.9545E-02 

t o t a l  389273 1.0536E+00 2.0620E+00 t o t a l  389273 1.0536E+00 2.0620E+00 

number o f  neutrons banked 636 average l i f e t i m e ,  shakes c u t o f f s  
neut ron t racks  per source p a r t i c l e  1.0033E+00 escape 9.2675E+03 t co  1.0000E+34 
neut ron c o l l i s i o n s  per  source p a r t i c l e  4.6989E+01 capture 2.3781E+03 eco .0000E+00 
t o t a l  neutron c o l l i s i o n s  1823 1800 capture or  escape 2.3782E+03 wcl -5.0000E-01 
ne t  m u l t i p l i c a t i o n  1.0013E+OO .0001 any te rm ina t i on  2.5508E+03 wc2 -2.5000E-01 

computer t ime so f a r  i n  t h i s  run  115.20 minutes 
computer t ime i n  mcrun 115.10 minutes 
source p a r t i c l e s  per minute 3.3711E+03 
random numbers generated 254604968 

maximum number ever i n  bank 2 
bank overf lows t o  backup f i l e  0 
f i e l d  length  0 
most random numbers used was 10424 i n  h i s t o r y  346341 

l k e f f  r e s u l t s  f o r :  AUCF - 88U 15x15 FUEL,Zl ASSEMBLY DBF CS/SS-B Corroded B co l lapsed - (a26xb5e) p r o b i d  = 08/20/96 21:00:04 

the i n i t i a l  f i s s i o n  neutron source d i s t r i b u t i o n  was read from the  s r c t p  f i l e  named s r c t p  
the c r i t i c a l i t y  problem was scheduled t o  s k i  7 cyc les  and run  a  t o t a l  o f  97 cyc les  w i t i  nomina l ly  4000 neutrons er  cycle.  
t h i s  problem has run 7 i n a c t i v e  cyc les  w i t 1  27651 neut ron h i s t o r i p s  and 90 a c t i v e  cyc les  w i t h  360353 neutron r i s t o r i c s .  

t h i s  c a l c u l a t i o n  has completed the  requested number o f  k e f f  cyc les  us ing  a  t o t a l  o f  388004 f i s s i o n  neutron source h i s t o r i e s .  

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

the f o l l o w i n g  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  had no neutron t racks  enter ing :  
9 7 

the  f o l l o w i n g  c e l l s  w i th  f i s s i o n a b l e  ma te r i a l  had no neutron c o l l i s i o n s :  
9 7 

the  f o l l o w i n g  c e l l s  w i t h  f i s s i o n a b l e  ma te r i a l  had no f i s s i o n  source po in ts :  
97  

warning . 1 f i s s i o n a b l e  c e l l s  had no t racks  enter ing,  1 c e l l s  had no c o l l i s i o n s  and 1 c e l l s  had no f i s s i o n  source po in ts .  
the  k e f f  r e s u l t s  cou ld  be too  smel l  because these c e l l s  w i t h  f i s s i o n a b l e  ma te r i a l  were n o t  'ampled. 

the  r e s u l t s  o f  t he  w t e s t  f o r  no rma l i t y  app l i ed  t o  t he  i n d i v i d u a l  collision, absorption, and t rack - l eng th  k e f f  c y c l e  vatues rrq: 
I 

t he  k( c o l l i s i o n )  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the 95 percent  conf idence l e v e l  
t he  k (absorp t ion)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the 95 percent conf idence l e v e l  
t he  k ( t r k  length)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent  conf idence l e v e l  

t he  f i n a l  est imated combined collision/absorption/track-length kef  f  = .90061 w i t h  a n  estimated s tandard  d e v i a t i o n  o f  . O O l O f j  
i the est imated 68, 95, & 99 percent  k e f f  confidence i n t e r v a l s  are  .89955 t o  .90168, .89849 t o  .90274, and .a9780 t o  .90$4S 

the  est imated c o l l i s i o n / a b s o r p t i o n  neutron removal l i f e t i m e  = 2.38E-05 seconds w f th  an est imated standard d e v i a t i o n  o f  5.97E-08 
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the est imated average k e f f s ,  one standard dev ia t ions ,  and 68, 95, and 99 percent confidence i n t e r v a l s  are: . 

k e f f  es t imator  

c o l l i s i o n  
absorp t ion  

t r a c k  Length 
co l / r bso rp  

abs / t r k  Len 
c o l / t r k  Len 

co l / abs / t r k  ten  

ke f  f  s tandard d e v i a t i o n  68% conf idence 95% confidence 99% confidence c o r r  
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1 mcn ve rs ion  4a Ld=10/01/93 08/20/96 22:55:24 ......................................................................... 
inp=a26xb5f outp=a26xb5fO 

AUCF 
C 
C 
C 
C 
1 
C 
C 
C 
C 
C 
C 

- BBW 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded 8 co l lapsed - (a26xbSf) 
Advanced Uncanistered Fuel Uaste Package, co l lapsed basket 10k 26%/5%B 
15000 year deca 10000 yr c r i t i c a l i t y  
CELL SPECI F I C A T ~ O N S  

Assembly S u b - l a t t i c e s  - 1/2 Model 
0 1 3 -13 -20 FILL=l  (0  -74 0) IMP:N=l 
1 0 1 3 -4 -13 -20 FILL.1 (0 -73.8 0)  IMP:N=l 
2 0 3 4 -5 -13 -20 FILL.1 (0 -73.8 0)  IMP:N=l 
3 0 3 5 -13 -20 FILL=l  (0 -73.8 0) IMP:N=l 

Assembly S u b - l a t t i c e s  - 1/4 Model 
1 0 1 2 3 -4  -13 -20 F ILL= l  ( 0  -12.3 0) IMP:N=l 
2 0 2 3 4 -5 -13 -20 FILLs1 ( 0  -12.3 0) IMP:N=l 
3 0 2 3 5 -13 -20 F ILL= l  ( 0  -12.3 0) IMP:N=l 
ASSEMBLY LATTICE DESCRIPTION 
1 -2.1024 -61 60 -63 62 IMP:N=l LAT=l U=l 
FILL=O:3 0:7 0:0 1 1 1 1 56 56 1 1 56 56 56 1 

56 56 56 1 56 56 56 1 56 56 1 1 
1 1  1 1  1 1 1 1  S 1/2 model 

5 1 -2.1024 60 -61 62 -63 IMP:N=l LAT=l U= l  
FILL=O:3 0:s 0:O 58 58 64 70 58 58 62 70 

60 62 70 1 70 70 1 1 S 1/4 model 
BARRIER CELLS 
Basket M a t e r i a l - L i d  Ga 
3 -1.0000 1 -20 15 -14 IMP:N=l S 1/2 model 
76 1 -2.1024 1 2 -20 13 -14 IMP:N=l S 1/4 model 
lnner  B a r r i e r  
5 -8.1400 1 3 20 -21 -14 IMP:N=l S 1/2 model 
77 5 -8.1400 1 2 3 20 -21 -14 IMP:N=I S 1/4 model 
Inner  L i d  
5 -8.1400 1 14 -15 -21 IMP:N=l S 1/2 model 
78 5 -8.1400 1 2 14 -15 -21 IMP:N=l S 1/4 model 

Gap between lnner  and Outer B a r r i e r  L i d s  
3 -1.0000 1 15 -16 -21 IMP:N=l S 1/2 model 
79 1 -2.1024 1 2 15 -16 -21 IMP:N=l S 1/4 model 

Gap between lnner  and Outer B a r r i e r s  
3 -1.0000 21 -22 1 3 -16 IMP:N=l S 1/2 model 
80 1 -2.1024 21 -22 1 2 3 -16 IMP:N=l S 1/4 model 

38 - C Outer B a r r f e r  
39- 81 7 -7.8320 22 -24 1 S -16 lMP:N=l S 1/2 model 
40 - C 81 7 -7.8320 2 2 - 2 4  1 2 3 - 1 6  IMP:N=lS1/4model  

Outer B a r r l e r  L l d  
7 -7.8320 1 -24 16 -17 IMP:N=I S 1/2 model 
82 7 -7.8320 1 2 -24 16 -17 IMP:N=l S 
12" o f  Water around conta iner  - 
3 -1.0000 24 -25 1 3 -17 IHP:N=l S 1/2 model 
83 i -2.1024 24 -25 t e 3 -17 Inp:w=i s 
12" o f  Water above Container 
3 -1.0000 17 -19 1 -25 IMP:N=l S 1/2 model 
84 1 -2.1024. l? -58 1 2 -59 IHP:N=l S 
OUTSIDE WORLD . 
6 1 1 2 5  M : I=0 S 1/2 model : 
8 WET P ~ Y  0 L A ~ V I C ~  '*!;-2*-i:9825 €SCRIPTION IMPg"=O S 1" ~ d e t  

1 -2.1024. -26 -28 29 IMP,W=l ~ ~ i . 1  d.56 
F I L L  - 8  8 0 56 16R 56 2 14R 56 56 2 l4R 56 

model 

mode 1 

model 

p r o b i d  = 08/20/96 22:55:24 
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-.. 
MIXEO PIN LATTICE DESCR~PTION 
87 3 -0.001225 -26 27 -28 29 IMP:N=l LAT.1 U=72 

FILL -8:8 -8:8 0:O 57 16R 57 3 14R 57 57 3 14R 57 
57 3 4R 5 3 2R 5 3 4R 57 
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
5 7 3 3 5 3 3 5 3 2 1 5 3 3 5 3 3 5 7 .  
5 7  3 1LR 57 

!iRY 
F I L  

5 7  3 6d-'7-3 6R 57 
57 2 14R 57 
5 7 2 2 4 2 2 4 2 2 R 4 2 2 4 2 2 5 7  
57 2 14R 57 57 2 2R 4 2 6R 4 2 2R 57 
57 2 4R 4 2 2R 4 2 4R 37 
57 2 14R 57 57 2 14R 57 57 16R 

' PIN LATTICE DESCRIPTION 
-0.001225 -26 27 -28 29 1MP:N=1 LAT=l U=57 

.L -8:8 -8:8 0:O 57 16R 57 3 14R 57 57 3 14R 57 
57 3 4R 5 3 2R 5 3 4R 57 
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
5 7 3 3 5 3 3 5 3 2 R 5 3 3 5 3 1 5 7  

- - . "9. 

VET FUEL ROD 
2 7.0106E-02 -30 -10 IMP:N=l U=2 
4 -6.5600 -30 10 -11 IMP:N=l U=2 
1 -2.1024 -30 11 IMP:N=l U=Z 
1 -2.1024 30 -31 -11 IMP:N=l U=2 
1 -2.1024 30 -31 11 IMP:N=l Us2 
4 -6.5600 31 -32 -11 1MP:N-1 U=2 
1 -2.1024 31 -32 11 IMP:N=l U=2 
1 - 2 . 1 0 2 4  32 IMP:N=l U=2 
DRY FUEL ROD 
2 7.0106E-02 -30 -10 IMP:N=l Us3 
4 -6.5600 -30 10 -11 IMP:N=l U=3 
3 -0.001225 -30 11 IWP:M=l U.3 
3 -0.001225 30 -31 -11 IMP:N=l U.3 
3 -0.001225 30 -31 11 IMP:N=l Us3 
4 -6.5600 31 -32 -11 1WP:N=1 U=3 
3 -0.001225 31 -32 11 IMP:N=l ~ 1 3  
3 -0.001225 32 IMP:N=l Us3 
UET CONTROL ROD/CUIDE TUBE 
1 -2.1024 -33 1MP:N.l U=4 S NO DCRA Rod 
105 9 -7.8300 -33 IWP:N=l Us4 S DCRA Rod 
1 -2.1024 33 -34 IMP:N=l U=4 
1 -2.1024 34 -35 IMP:N=l U=4 S No DCRA Cladding 
107 4 -6.5600 34 -35 IMP:N=l U=4 S DCRA Cladd 
1 -2.1024 35 -36 IMP:N=1 U=4 
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4 -6.5600 3 6  - 3 7  IMP:N=l U=4 
1 -2.1024 3 7  IMP:N=l U=4 
DRY CONTROL ROD/GUIDE TUBE 
3 -0.001225 -33 IMP:N=l U=5 S No DCRA Rod 
111 9 -7.8300 -33 IMP:N=l UPS S DCRA Rod 
3 -0.001225 33 -34 IMP:N=l U=5 
3 -0.001225 34 -35 lMP:N=l U=5 S No DCRA C ladd ing  
113 4 -6.5600 34 -35 IMP:N=l U=5 S DCRA C ladd ing  
3 -0.001225 35 -36 IMP:N=l U=5 
4 -6.5600 3 6  - 3 7  IMP:N=lU=5 
3 -0.001225 3 7  IMP:N=l U=5 
WET INSTRUMENTATlOW TUBE 
1 -2.1024 -38  IMP:N=l U=6 
4 -6.5600 3 8  - 3 9  IMP:N=l U=6 
1 -2.1024 3 9  IMP:N=l U=6 
DRY INSTRUHEHTATION TUBE 
3 -0.001225 -38 IMP:N=l U-7 
4 -6.5600 3 8  -39  IMP:N=l U=7 
3 -0.001225 39 IMP:N=l Us7 
FUEL CELL BASKET STRUCTURE 
Code: b o r o n  i n  [B=] a l l  a n e l s  t a l l ] ,  l e f t  t l l ,  bo t tom t b l  
FUEL CELL BASKET STRUCTUEE - VET - B o r a t e d  

UATER GAP - ASSEMBLY LEFT 
1 -2.1024 52  IMP:N=l U=8 
123 1 -2.1024 48 IMP:N=l U=8 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
124 6 -7.8320 -48 52 IMP:N=l U=8 

CS TUBE - ASSEMBLY LEFT 
125 7 -7.8320 -52 56 IMP:N=l Us8 

SS PANEL - ASSEMBLY LEFT 
8 -7.7700 -52  IHP:N=l U=8 

WATER GAP - ASSEMBLY BOTTOM 
1 -2.1024 53 IMP:N=l U=9 
127 1 -2.1024 49 lMP:N=l U=9 

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
128 6 -7.8320 -49  53 IM~:N=~ U=9 

CS TUBE - ASSEMBLY BOTTOM 
129 7 -7.8320 -53 57 IMP:N=l U=9 

SS PANEL - ASSEMBLY BOTTOM 
8 -7.7700 -53 IMP:N=l U.9 

WATER GAP - ASSEMBLY RIGHT 
1 -2.1024 -55  IMP:N=l U=10 
131 1 -2.1024 -50 1MP:N-1 Us10 

OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
132 6 -7.8320 50 -54 IMP:N=l U.10 

CS TUBE - ASSEMBLY RIGHT 
133 7 -7.8320 54 -58 IMP:N=l U=lO 

t S  PANEL - ASSEMBLY RIGHT 
8 -7.7700 5 4  IMP:N=l U=10 

UATER GAP - ASSEMBLY TOP 
1 -2.1024 -55 IMP:N=l U = l l  
135 1 -2.1024 -51 IMP:N=l U = l l  

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
136 6 -7.8320 51 -55 1MP:N-1 U = l l  

CS TUBE - ASSEMBLY TOP 
137 7 -7.8320 55 -59  lMP:M=l U = l l  

SS PANEL - ASSEMBLY TOP 
8 -7.7700 55 IMP:N=l U = l l  
FUEL CELL BASKET STRUCTURE - DRY - B o r a t e d  pane ls  

GAP - ASSEMBLY LEFT 

, r i g h t  
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3 -0.001225 52 IMP:N=l U=12 
139 3 -0.001225 48 IMP:N=l U312 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
140 6 -7.8320 -48 52 IMP:N=l U=12 

CS TUBE - ASSEMBLY LEFT 
141 7 -7.8320 -52 56 IMP:N=1 U=12 

SS PANEL - ASSEMBLY LEFT 
8 -7.7700 -52 IMP:N=l U=12 

GAP - ASSEMBLY BOTTOM 
3 -0.001225 53 lMP:N=l U=13 

143 3 -0.001225 49 IMP:N=l U=13 
OXIDATlON LAYER CS TUBE - ASSEMBLY BOTTOM 

144 6 -7.8320 -49 53 IMP:N=I U=13 
CS TUBE - ASSEMBLY BOTTOM 

145 7 -7.8320 -53 57 IMP:N=l U=l3 
SS PANEL - ASSEMBLY BOTTOM 

8 -7.7700 -53 IMP:N=l U=13 
GAP - ASSEMBLY R I G H T  

3 -0.001225 -54 IMP:N=l U=14 
147 3 -0.001225 -50 IMP:N=l Us14 

OXIDATION LAYER CS TUBE - ASSEMBLY R I G H T  
148 6 -7.8320 50 -54  IMP:N=1 U=14 

CS TUBE - ASSEMBLY RIGHT 
149 7 -7.8320 54 -58 IMP:N=l U=14 

SS PANEL - ASSEMBLY RIGHT 
8 -7.7700 54 IMP:N=l U=14 

GAP - ASSEMBLY TOP 
3 -0.001225 -55 IMP:N=l U=15 
151 3 -0.001225 -51 IMP:N=l U=l5 

O X I D A T I O N  LAYER CS TUBE - ASSEMBLY TOP 
152 6 -7.8320 51 -55 IMP:N=l Us15 

CS TUBE - ASSEMBLY TOP 
153 7 -7.8320 55 -59 IMP:N=l Us15 

SS PANEL - ASSEMBLY TOP 
8 -7.7700 55 IMP:N=l Us15 
FUEL CELL BASKET STRUCTURE - VET - Unborat 

UATER GAP - ASSEMBLY LEFT 
1 -2.1024 52 IMP:N=l U.16 
155 1 -2.1024 48 IMP:N=l U=16 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
156 6 -7.8320 -48 52 IMP:N=l U=16 

CS TUBE - ASSEMBLY LEFT 
157 7 -7.6320 -52 56 IWP:N=l Us16 

PANEL ASSEMBLY LEFT 
1 -2.1024 -52 InP:N=l Us16 

WATER PAP - ASSEMBLY BOTTOM 
t -2.1024 53 I~P~N=I U=IT 
159 1 -2.1024 49 IMP:N=l Un l7  

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
160 6 -7.6320 -49 53 I~P:N=I ~ = 1 7  

CS TUBE - ASSEMBLY BOTTOM 
161 7 -7.6320 -53 57 lIP:N=l U=17 

PANEL b ASSEMBLY BOTTOU 
1 *2.1024 -53 1MP:N.l Us17 

YATER CAP - ASSEM~CY RIGHT 
i l  72.1024 -54 IqP:I=l U.18 ': '' 
xp16f 1 b2.1024 -5b , [  IMP:N=~ v.16 . , OXIbAtrON LAYER CS TUBE - A ~ ~ E M B L Y  R I W t  T: 

164 6 -7.8320 50 -54 tMP:N=l U=18 
CS TUBE - ASSEMBLV R I G f i t  

ed panels 
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165 7 -7.8320 54 -58 IMP:N=l U=18 
PANEL - ASSEMBLY R I G H T  

1 -2.1024 54 IMP:N=l U=l8 
WATER GAP - ASSEMBLY TOP 

1 -2.1024 -55 IMP:N=l U=19 
167 1 -2.1024 -51 IMP:N=l U=19 

OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
168 6 -7.8320 51 -55 IMP:N=l U=19 

CS TUBE - ASSEMBLY TOP 
169 7 -7.8320 55 -59 IMP:N=l U=19 

PANEL - ASSEMBLY TOP 
1 -2.1024 55 IMP:N=l U=19 
FUEL CELL BASKET STRUCTURE - DRY - Unborated panels 

GAP - ASSEM0LY LEFT 
3 -0.001225 52 IMP:N=l U=20 
171 3 -0.001225 48 IMP:N=l U=2O 

OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
172 6 -7.8320 -48 52 IMP:N=l U=2O 

CS TUBE - ASSEMBLY LEFT 
173 7 -7.8320 -52 56 IMP:N=l U=20 

PANEL - ASSEMBLY LEFT 
3 -0.001225 -52 IMP:N=l U=20 

GAP - ASSEMBLY BOTTOM 
3 -0.001225 53 IMP:N=l U=21 
175 3 -0.001225 49 IMP:N=l U=21 . 

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
176 6 -7.8320 -49 53 1MP:N-1 U=21 

CS TUBE - ASSEMBLY BOTTOM 
177 7 -7.8320 -53 57 IMP:N=l U=21 

PANEL - ASSEMBLY BOTTOM 
3 -0.001225 -53 IMP:N=l U.21 

GAP - ASSEMBLY R I G H T  
3 -0.001225 -54 1MP:N-1 U=22 
179 3 -0.001225 -50 IMP:N=l U=22 

OXIDATION LAYER C S  TUBE - ASSEMBLY R I G H T  
180 6 -7.8320 50 -54 IMP:N=l U.22 

CS TUBE - ASSEMBLY R I G H T  
181 f -7.8320 54 -58 IMP:N=l Us22 

PANEL - ASSEMBLY R I G H T  
3 -0.001225 54 IMP:N=l U=22 

GAP - ASSEMBLY TOP 
3 -0.001225 -55 IMP:N=l U=23 
183 3 -0.001225 -51 1MP:N-1 U=23 

O X I D A T I O N  LAYER CS TUBE - ASSEMBLY TOP 
184 6 -7.8320 51 -55 IMP:N=l U=23 

CS TUBE - ASSEMBLY TOP 
185 7 -7.8320 55 -59 IMP:N=l U=23 

PANEL - ASSEMBLY TOP 
3 -0.001225 55 IMP:N=l U=23 

SURFACE SPECIFICATIONS 
PX 0.0 
2* PY 0.00 S For 1/4 Model 
PZ 0.00 
4 PX 12.30 $ For Collapsed Model 
5 PX 36.90 S For Collapsed Model 
6 PY 12.30 S Ueter Level  Surface 
7 PY 36.90 S Uater Level Surface 

295 - C 8 PY -12.30 S Ueter Level Surface 
296 - C 9 PY -36.90 S Water Level  Surface 



A u g  22 08:57 1996 F i l e  Name:  a 2 6 x b S f O . s u m  BBA000000-01717-0200-00021 REV 00 ATTACHMENT V I  - 

P Z  180.0860 S  TOP A C T I V E  F U E L  
P Z  201.2360 S  TOP F U E L  HARDWARE 
12 P Z  226.75 S  TOP TUBE - ( S h i e l d i n g  M o d e l )  
P Z  228.75 S  TOP O F  B A S K E T  M A T E R I A L  
P Z  229.25 S  TOP RING/WATER GAP 
P Z  231.75 S  TOP I N N E R  L I D  
P Z  234.75 S  TOP L I D  GAP 
P 2  245.75 S  TOP OUTER L I D  
18 P Z  268.25 S  TOP S K I R T  - ( S h i e l d i n g  M o d e l )  
P Z  298.75 S  TOP REFLECTOR R E G I O N  L 
C Z  71.095 S  I D  OF I N N E R  B A R R I E R  
C Z  73.095 S  OD OF I N N E R  B A R R I E R  
C Z  73.10 S  I D  OF OUTER B A R R I E R  
23 CZ 76.45 S  I D  O F  S K I R T  L I P  - ( S h i e l d i n g  M o d e l )  
C Z  83.10 S  OD OF OUTER B A R R I E R  
CZ 113.60 S  OD OF REFLECTOR R E G I O N  
P I N  L A T T I C E  BOUNDS 
P X  0.72136 
P X  -0.72136 
P V  0.72136 
PY -0.72136 
- FUEL'ROD-- 
C Z  0.468122 
CZ 0.478790 
C Z  0.546100 

CONTROL ROD/GUIDE TUBE 
C Z  0.45340 S 0.49022 
CZ 0.46990 S  0.50292 
C Z  0.54610 S  0.56007 
C Z  0.62230 S  0.63246 
CZ 0.67310 

I N S T R U M E N T A T I O N  TUBE 
C Z  0.56007 
C Z  0.62611 
ASSEMBLY L A T T I C E  BOUNDS 
P X  -10.65 S  A C T U A L  10 
P V  -10.65 
P X  10.65 

A c t u a l  
.a2025 

P Y  10.65 
48 P X  -11.0 S  C o r r o s i o n  E x p a n s i o n  C a r d s  
49 P Y  -11.0 
50 P X  11.0 
5 1 
P X  
P Y  
P X  
P V  
P X  
P Y  
P X  
P Y  
F U E l  
P X  
PX 

P Y  11.0 
-10.650001 S  U C F  I n t a c t  I n s i d e  T u b e  I D  
-10.650001 
10.650001 
10.650001 
-11.95 S  U C F  I n t a c t  O u t s i d e  T u b e  I D  
-11.95 
11 - 9 5  
11 :os . C E L L  L A T T I C E  BOUNDS 
-10.65 S A C T U A L  12.30 
10.65 

P a g e  6 

351- 62 P I  -10.65 
352- 63 P I  10.65 
353- C 45 de r e e  p l a n e s  
354- 64 P  1. -1. 0. 0. 
355 - 65 P  1. 1. 0. 0. 
356- C E X T R A  CARDS 
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MODE 
C 

N 
VOL 8BJ . - -  

4000-1; 7 97 
KSRC -4.3 -5 .7  1. -2.8 -5.7 5. -1.4 -5  

1.44 -5 .7  3.  2.88 -5 .7  8. 4.32 -5 .7  9. 
-5 .7  -4 .3  2.  -4.3 -4.3 1. -2 .8  -4.3 5. 
0 .  -4 .3  5.  1.44 -4.3 3. 2.88 -4.3 8. 

- 5 .7  -2 .9  2. -4.3 -2.9 1 .  
0. -2 .9  5. 2.88 -2.9 8. 

-5.7 -1.4 2. -4 .3  -1.4 1. - 2 .8  -1.4 5. 
0. -1.4 5. 1.44 -1.4 3 .  2.88 -1.4 8. 

-5.7 0.0 2. -4.3 0.0 1. -2 .8  0.0 5. 
1.44 0.0 3 .  2.88 0.0 8. 

-5.7 1.4 2. - 2 .8  1.4 5. 
0. 1 . 4 5 .  1.44 1 . 4 3 .  2.88 1.4 8. 

-5.7 2.9 2.  -4.3 2 .9  1. -2 .8  2.9 5. 
0. 2.9 5 .  1.44 2.9 3 .  2.88 2.9 8. 

-5 .7  4.3 2. -4.3 4.3 1. -2 .8  4.3 5. 
0. 4.3 5.  1.44 4.3 3. 2.88 4.3 8. 

MATERIAL SPECIFICATIONS 
WATER AT 300 K d=1.0000 g/cc w /  26% Fez03 w 

1001.50C 4.9490-2 8016.50C 4.0160-2 26000 
5010.50C 2.8870-6 
LUTR.OlT 

3.00%/20 GWD 15000 yr decay 10000 y r  c r i t  
8016.50C 4.6947E-02 

42095.50C 2.9555E-05 
43099.50C 2.6899E-05 
44101.50C 2.7082E-05 
45103.50C 1.7197E-05 
47109.50C 2.4871E-06 
60143.50C 2.3334E-05 
60145.50C 1.7528E-05 
62147.50C 7.6533E-06 
62149.50C 5.6264E-08 
62150.50C 6.6809E-06 
62151.50C 2.4408E-09 
63151.55C 4.4669E-07 
62152.50C 3.0032E-06 
63153.55C 2.2357E-06 
64155.50C 5.9056E-08 
64157.50C 1.1891E-09 
48000.50C 2.0221E-06 
54131.50C 1.3059E-05 
55133.50C 3.1974E-05 
92233.50C 2.0043E-07 
92234.50C 5.9667E - 06 
92235.50C 3.7645E-04 
92236.50C 1.0659E-04 
92238.50C 2.2352E-02 
93237.55C 2.793lE-05 
94238.50C 9.1027E-09 
94239.55C 7.0502E-05 
94240.50C 4.0570E-06 
94241.50C 1.0238E-09 
94242.50C 3.2774E-06 ' 
95241.50C 3.1112E-08 
95242.50C 9,2503E-12 
95243.50C 1.0153E-07 

Page 7 
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upsca t te r i ng  0 0. 7.6094E-08 downscatter ing 0 0. 1.9191E+00 
capture  0 6.5097E-01 3.5891E-02 

(n,xn) 1352 2.7427E-03 2.2046E-03 l oss  t o  (n,xn) 674 1.3673E-03 1.1601E-02 
f i s s i o n  0 0. 0. l oss  t o  f i s s i o n  0 3.4880E-01 8.9234E-02 

t o t a l  389706 1.0530E+00 2.0559E+00 t o t a l  389706 1.0530E+00 2.0559~+00 

number o f  neutrons banked 678 average L i fe t ime,  shakes c u t o f f s  
neutron t racks  per source p a r t i c l e  1.0035E+00 escape 2.1281E+04 t c o  1.0000E+34 
neut ron c o l l i s i o n s  per source p a r t i c l e  4.7025E+01 capture 2.3934E+03 eco .0000E+00 
t o t a l  neut ron c o l l i s i o n s  18262445 capture or  escape 2.3936E+03 wcl -5.0000E-01 
ne t  m u l t i p l i c a t i o n  1.0014E+00 .0001 any te rm ina t i on  2.5626E+03 wc2 -2.5000E-01 

computer t ime so f a r  i n  t h i s  run  114.87 minutes maximum number ever i n  bank 2 
computer t ime i n  mcrun 114.77 minutes bank overf lows t o  backup f i l e  0 
source p a r t i c l e s  per minute 3.3838E+03 f i e l d  length  0 
random numbers generated 255297822 most random numbers used was 9706 i n  h i s t o r y  186745 

range o f  sampled source weights = 9.5034E-01 t o  1.1019E+00 
l k e f f  r e s u l t s  f o r :  AUCF - BBU 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded 8 co l lapsed - (a26xb5f) p r o b i d  = 08/20/96 22:55:24 

the  i n i t i a l  f i s s i o n  neut ron source d i s t r i b u t i o n  was read from the s r c t p  f i l e  named s r c t p  
t he  c r i t i c a l i t y  problem was scheduled t o  s k i  7 c c l e s  and run a t o t a l  o f  97 cyc les  w i t i  nomina l ly  4000 neutrons e r  cycle.  
t h i s  problem has run 7 i n a c t i v e  cyc les  u l t l  27v94 neut ron h i s t o r i e s  and 90 a c t i v e  cyc les  w i th  360560 neutron R i  s t o r i  es. 

t h i s  c a l c u l a t i o n  has compteted the  requested number o f  k e f f  cyc les  us ing  a t o t a l  o f  388354 f i s s i o n  neutron source h i s t o r i e s .  

XXXxXXXXXXXXXxxXXXXxXXXXXXXxXXXXXXXxxxXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  

t he  f o l l o w i n g  c e l l s  w i t h  f l s s i o n a b l e  ma te r i e l  had no neutron t racks  enter ing :  
97 

the  f o l l o w i n g  c e l l s  w i th  f i s s i o n a b l e  m a t e r i a l  had no neutron c o l l i s i o n s :  
97 

the  f o l l o w i n g  c e l l s  w i th  f i s s i o n a b l e  ma te r i a l  had no f i s s i o n  source po in t s :  
97 

warning. 1 f i s s i o n a b l e  c e l l s  had no t racks  enter ing,  1 c e l l s  had no c o l l i s i o n s ,  end 1 c e l l s  had no f i s s i o n  source po in t s .  
t he  k e f f  r e s u l t s  cou ld  be too smal l  because these c e l l s  w i t h  f i s s i o n a b l e  ma te r i a l  were not  sampled. 

the  r e s u l t s  ~f the  w t e s t  f o r  n o r a a l l t y  app l i ed  t o  t he  i n d i v i d u a l  c o l l i s i o n ,  absorption, and t r a c k - l e n g t h  k e f f  cyc le  values are: 

t he  k( c o l l i s i o n )  c y c l e  values appear normal ly  d l s t r i b u t e d  a t  the  95 percent  conf idence Level 
t he  k (absorp t ion)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  t he  95 percent  conf idence l e v e l  
t he  k ( t r k  length)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  t he  95 percent  conf idence l e v e l  

-----.-*.-----.-.-.-.----..---------------.---.-----.---..-----.-.---.--------------------------------------.--.----- 

I 

t he  f i n a l  r s t f u t e d  combined col~lslon/ab.sorption/track-length k e f f  8 .90019 w i th  an est imated standard d e v i a t i o n  o f  .00108 

t h e  es t imated 68, 95, L ~ 9 ' ' ~ e r c e ~ t  ke f  f conf idence i n t e r v a l s  a r e  .89910 t o  .90127, .a9803 t o  .90235, and .a9732 t o  .90305 
C' ~ l '  

t h e  e a t i n a t i d  t o l l  i s l on /abso rp t l on  neut ron removal l i f e t l a e  = 2.39E-05 seconds w i t h  an est imated standard d e v i a t i o n  o f  5.71E-08 

.------ -------.--...----.-...-----.---.---...--......-----.-.---..---------------..------.----.--.---.---.------------*.-----..-.-. 
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the estimated average k e f f s ,  one standard deviat ions,  and 68,  95, and.99 percent confidence in te rva ls  are: 

k e f f  estimator 

c o l l i s i o n  
absorption 

t rack  length 
col/absorp 

abs/trk Len 
coL/trk ten 

col /abs/ t rk  Len 

kef f  standard devia t ion 68% confidence 95% confidence 99% confidence corr  
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Internal --- Cnt~cality -- Radionuclide lnventoly Comparisons 

- - 

PWR ~herrnal6hieldin~ DBF, Decay O&J - 
- 

PWR Criticality DBF. Decay Only 
PWR Cn-tica~ity DBF, 1000 yr Criticality 

- - 

PWR Criticality DBF. 5000 yr C r i t i c a F  
m t & @ ~ ~ ~ ,  10000 yr ~ r i t i ca l i t y -  -- -- -- - -- 

- ---- -- - - 

-- - 
Total Ci of 36 Isotopes per assembly 

15000 - 1 160; 75006 65;;~: 

5 30~+01  3 2 0 ~ + 0 1 ~ -  - 
- -  5 ~ O E + O ~  330E+01~ 

5 50~+01  3 30E+fi- 
5 80E+01 3 5 0 ~ + 0 1 ~  

-- - - -- 

m h K a V S h i e l d i n g  DBF, Decay Ody -- 
PWR Criticality DBF. --- Decay Only 

- 
30 

1 18E04 

- 

-- ~ 

- 
400 

1.14~+03 

- 

- 

1 fiE+02 
1 20~+02  9 8 0 ~ + 0 i  - - - 

-- - 

1 45~+02  

- - 

- 

- 

-- 

.L 

Incremental 
Burnup (Gwd) . -- 

9280 

- - - 1 4 0 ~ + 0 2  

- 

.~ -- -65000 -- ~ 

3 45 -- 
26 32 
-- 

--  - 

.- 

- 

- 

- 

- 

- p~ 

1 5 0 ~ + @  
- 

-~ 

- -- 

- - - 

- 

-. 

- - 

-- 

-- - 

. -. . 

- -- - - 

. -- -- - . 

- 

--. 

- 

A -  -- 

5 27 
- 

7 90 - - -  - .  

~- - - 

- 

- -- . . 

- - - - 

- -- 

0 030 PWR Criticality DBF. 1000 yr Criticality - 
m C n % % y  DBF. 5000 yr Criticality 0 190 - - -  - 
PW c;iG&tyD~F, IOOOO yr criticality 0 380 -. 

- ~ 

- 

- -. . 

- 
30 

127458 - 

.- --- 

- -- 

- - - - 

. - - - - 

- - 

-- - 

-- - - - - 

- -  1 4 0 ~ 3 2  

-- - -- 1 20G02 
--- 

- - 
15000 

- 15.60 

- 

- 

400 
12240 - 

-. 

- 

- 

~~ 

- 

- 

-- - . --- 

-- 

- 

- -  - -  - 

- - 

- - .  
- -- 

- 
26 32 

--  
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-- 
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-- 
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5 71 
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lmcnp v e r s i o n  4a ld=10/01/93 07/26/96 08:40;39 .................................................................... p r o b i d  = 07/26/96 08:40:39 
inp=sp40a outp=sp40a.O 

1 - F a r - F i e l d  Consequence Stud 32% H2O/ 8% UO2 (sp40a) 0 Years 300K 
2 - C C a l i c o  H i  1 l s  Tuff 1.589; g/cc .40 p o r o s i t y  - sphere surrounded by  t u f f  
3 - C Ua te r  and UO2 o f f s e t  each o the r  i n  porous space 
6 - C CELL SPECIFICATIONS 
5 - C INNER UATER REGION 
6 - 1 1 8.20735-2 - 1  IMP:N=l L 
7 - 2 2 8.42302-2 1 - 2  IMP:N=1 
8 - C OUTSIDE WORLD 
9 -  3 0 2 IMP:N=O 

10 - 
11- C SURFACE SPECIFICATIONS 
12 - 1 SO 140 S INNER FUEL ZONE 
13 - 2 SO 200 S TUFF REFLECTOR 
14-  
15-  MODE N 
16-  KCODE 4000 1. 30  130 
17- C KSRC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 - 5  -10 0 -10 
18-  C 0 -5 -20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16  5 5 0 10 10 17 
19- C MATERIAL SPECIFICATIONS 
20 - c 32 vo lX  water i n  c a l i c o  H i l l s  t u f f  - 8 vo lX  UO2 
21 - c 3.0% O r i g i n a l  Enr ichment /  20 GUD/MT decayed t o  Uranium iso topes  
22- m 1 1001.50~ 2.1396-2 8 0 1 6 . 5 0 ~  4.2818-2 11023.50~ 3.9366-4 
23 - 12000.50~ 2.3128-4 13027 .50~  2.6070-3 14000.50~ 1.1406-2 
24 - 19000.50~ 5.5591-4 20000 .50~  5.6949-4 26000.55~ 1.4037-4 
25 - 92234.50~ 4.6944-7 92235.50~ 3.8253-5 92236.50~ 9.1532-6 
26 - 92238.50~ 1.9055-3 93237.50~ 2.1829-6 
27 - mt 1 I w t r . 0 l t  
28 - c 40 volX water i n  c a l i c o  H i l l s  t u f f  
29 - m2 1001 .50~  2.6744-2 8016 .50~  4.1582-2 11023 .50~  3.9366-4 
30- 12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000 .50~  1.1406-2 
31 - 19000.50~ 5.5591-4 20000 .50~  5.6949-4 26000.55~ 1.4037-4 
32-  mt2 l u t r . 0 l t  
33 - PRINT 

1 i n i t i a l  source f rom f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  
p o i n t s  n o t  i n  any c e l l  
p o i n t s  i n  c e l l s  o f  ze ro  importance 
p o i n t s  i n  v o i d  c e l l s  
p o i n t s  i n  ambiguous c e l l s  

t o t a l  p o i n t s  r e j e c t e d  
p o i n t s  remain ing  
p o i n t s  a f t e r  expansion o r  c o n t r a c t i o n  
nominal  source s i z e  

i n i t i a l  guess f o r  k ( e f f . 1  

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  3 0 

number o f  k e f f  c y c l e s  t h a t  can  be  s t o r e d  260 

t o t a l  f i s s i o n  nubar da ta  a r e  be l ng  used. 
l n a t e r i a l  compos i t ion  p r i n t  t a b l e  40 

m a t e r i a l  
number component n u c l  ide, atom f r a c t i o n  
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associated thermal-s(a,b) da ta  sets: l w i r . 0 1 t  
2 1001 -31751 8016, .49367 11 023, .00467 12000, .00275 

13027; -03095 14000. . I3542 19000. .00660 20000. .00676 
26000; i00167 

associated thermal s(a,b) data sets: 1wtr.Olt 

mate r i a l  
number component nuc l ide ,  mass f r a c t i o n  

1 1001, .01323 8016, .42028 11023, .00555 12000,. .00345 
13027, .04317 14000, -19658 19000, .01334 20000, .01401 
26000, .00481 92234, .00007 92235, .00552 92236, -00133 
92238, .27836 93237, .00032 

2 1001, .02344 8016, -57845 11 023, -00787 12000, -00489 
13027, .06118 14000, -27861 19000, .01890 20000, .01985 
26000, -00682 

l c e l l  volumes and masses p r i n t  t ab le  50 

c e l l  atom gram i n  u t  ca l cu la ted  reason volume 
d e n s i t y  dens i t y  vofume vo l ume mass pieces not  ca l cu la ted  

1 1 8.20735E-02 2.70602€+00 .00000E+00 1.14940E+07 3.11031E+07 1 
2 2 8.42302E-02 1.90934E+00 .00000E+00 2.20163€+07 4.20366E+07 1 
3 3 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

lproblem summary 

run terminated when 130 kcode cyc les  were done. 
+ 07/26/96 11:15:45 

F a r - F i e l d  Consequence Study - 32% H 2 O /  8% U02 (sp40a) 0 Years 300K p rob id  = 07/26/96 08:40:39 
0 

neutron c r e a t i o n  t racks  weight energy neutron loss  t racks  weight energy 
(per source p a r t i c l e )  (per source p a r t i c l e )  

source 519712 1.0006E+00 2.0304E+00 escape 71 7.8193E-05 4.8272E-05 
energy c u t o f f  0 0. 0. 
t ime c u t o f f  0 0. 0. 

wei h t  window 0 0. 0. wei h t  window 0 0. 0. 
c e l l  importance o 0. 0. c e l l  importance 0 0. 0. 
weight c u t o f f  0 5.8391E-02 2.5613E-05 weight c u t o f f  519894 5.8323E-02 2.4633E-05 
energy importance 0 0. 0. energy importance 0 0. 0. 
d x t r a n  0 0. 0. dx t ran  0 0. 0. 
f o r ced  c o l l i s i o n s  0 0. 0. fo rced c o l l i s i o n s  0 0. 0. 
exp. t rans form 0 0. 0. exp. t rans form 0 0. 0. 
upsca t te r i ng  0 0. 1.9735E-07 downscatter ing 0 0. 1.9368E+00 

capture 0 6.0074E-01 5.8408E-02 
(n,xn) 505 7.4376E-04 5.4034E-04 l oss  t o  (n,xn) 252 3.7112E-04 3.1107E-03 
f i r s l o n  0 0. 0. l oss  t o  f i s s i o n  0 4.0018E-01 3.2580E-02 

t o t a l  520217 1.0597E+00 2.0310E+OO t o t a l  520217 1.0597E+00 2.0310E+00 

number o f  neutrons banked 253 average l i f e t i m e ,  shakes c u t o f f s  
neut ron t r a c k s  per source p a r t i c l e  1.0010E+00 escape 2.0960€+04 t c o  1.0000E+34 
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n e u t r o n  c o l l i s i o n s  p e r  source  p a r t i c l e  7.7830E+01 
t o t a l  n e u t r o n  c o l l i s i o n s  40449082 
n e t  m u l t i p l i c a t i o n  1.0b04~+00 .0000 

c a p t u r e  9.3384E+03 
c a p t u r e  o r  escape 9.3393E+03 
any t e r m i n a t i o n  1.0085E+04 

eco .0000E+00 
u c l  -5.0000E-01 
wc2 -2.5000E-01 

computer t i m e  so f a r  i n  t h i s  r u n  89.99 minu tes  maximum number ever  i n  bank 2 
computer t i m e  i n  mcrun 89.95 minu tes  bank o v e r f l o w s  t o  backup f i l e  0 
source  p a r t i c l e s  p e r  m inu te  5.7777E+03 f i e l d  Length 0 
random numbers genera ted  4661 16603 most random numbers used was 12366 i n  h i s t o r y  242791 

range o f  sampled source  we igh ts  = 9.5102E-01 t o  1.0692E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  p r i n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  average average 
c e l l  e n t e r i n g  * weight  u e i g h t e d  weighted t r a c k  weight  t r a c k  mfp 

( p e r  h i s t o r y )  energy .  energy ( r e l a t i v e )  (cm) 

1 1 577532 5 19965 35423477 4.9823E+01 2.5818E-04 5.2493E-01 8.1462E-01 2.1899E+00 
2 2 75 24 1 36493 5025605 5.1939E+00 4.7126E-05 2.2736E-01 5.9409E-01 1.3345E+00 

l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% H2O/ 8% UO2 (sp40a) 0 Years 300K p r o b i d  = 07/26/96 08:40:39 

t h e  i n i t i a l  f i s s i o n  n e u t r o n  source  d i s t r i b u t i o n  was r e a d  f r o m  t h e  s r c t p  f i l e  named s r c t p  
t h e  c r i t i c a l i t y  p rob lem was scheduled t o  s k i  30 c c l e s  and r u n  a t o t a l  o f  130 c y c l e s  w i t ;  n o m i n a l l y  4000 neu t rons  e r  cyc le .  
t h i s  problem has r u n  30 i n a c t i v e  c y c l e s  w i t [  120593 n e u t r o n  h i s t o r i e s  and 100 a c t i v e  c y c l e s  w i t h  399419 n e u t r o n  R i s t o r i e s .  

t h i s  c a l c u l a t i o n  has corn Leted t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a t o t a l  o f  519712 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b f e  m a t e r i a l  were sampled and had f i s s ~ o n  n e u t r o n  source  p o i n t s .  

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  absorp t ion ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues  are:  

t h e  k( c o l l i s i o n )  c y c l e  v a l u e s  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  
t h e  k ( a b s o r p t i o n )  c y c l e  v a l u e s  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  
t h e  k ( t r k  l e n g t h )  c y c l e  v a l u e s  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  

t h e  f i n a l  e s t i m a t e d  combined collision/absorption/track-length k e f f  = .97755 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00081 

t h e  e s t i m a t e d  68, 95, 8 99 p e r c e n t  k e f f  con f idence  i n t e r v a l s  a r e  -97674 t o  .97835, .97593 t o  .97916, and .97541 t o  .97968 I t h e  e s t i m a t e d  ~ o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 9.361-05 seconds w i t h  an  e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  1.75E-07 I 
t h e  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 68, 95, and 99 p e r c e n t  con f idence  i n t e r v a l s  are:  

k e f f  e s t i m a t o r  k e f  f s t a n d a r d  d e v i a t i o n  68% c o n f i d e n c e  95% c o n f i d e n c e  99% con f idence  corr  

c o l l i s i o n  
a b s o r p t i o n  

t r a c k  l e n g t h  
c o l / a b s o r p  

a b s / t r k  l e n  
c o l / t r k  l e n  

c o l / a b s / t r k  l e n  
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tmcnp v e r s i o n  4a ld=10/01/93 08/23/96 10:15:41 ......................................................................... p r o b i d  = 08/23/96 10:15:41 
inp=sp40a2 outp=sp40a20 

1  - F a r - F i e l d  Consequence S tud  - 32% H2O/ 8% UOZ.(sp40a2) 0  r e a r s  300K 
2  - C C a l i c o  H i l l s  T u f f  1.5g95 g/cc .40 p o r o s ~ t y  - sphere surrounded by  t u f f  
3  - C Water and U02 o f f s e t  each o t h e r  i n  porous space 50 C u n i f o r m  
4  - C CELL SPECIFICATIONS 
5  - C INNER WATER REGION 
6  - 1  1  8.17526-2 - 1  IMP:N=l 
7  - 2  2  8.38290-2 1  - 2  IMP:N=l 
8  - C OUTSIDE UORLD 
9  - 3 0  2  IHP:N=O 

10 - 
11-  C SURFACE SPECIFICATIONS 
12- 1  SO 140 S INNER FUEL ZONE 
13 - 2  SO 200 S TUFF REFLECTOR 
14- 
15- MODE N 
16- KCODE 4000 1. 30 130 
17- C KSRC 0 0  1  0 0  10 0 0  -20 0 0  29 0 2 0 5  0 0  - 5  -10 0  -10 
18- C 0  - 5  -20 -10  0  -13 0  -10 14 0  0  -15 -10 - 5  -16  5  5  0  10 10 17 
19- C MATERIAL SPECIFICATIONS 
20 - c 32 ( x  .99 a t  50 C )  vo lX  water i n  c a l i c o  H i l l s  t u f f  - 8  vo lX  UO2 
21 - c 3.0% O r i g i n a l  Enr ichment /  20 GWD/MT deca ed t o  Uranium iso topes  
22 - m 1 1001.50~ 2.1182-2 8016.50~ 4.2711-2 1T023.50~ 3.9366-4 
23 - 12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 
24 - 19000.50~ 5.5591-4 20000.50~ 5.6949-4 26000 .55~  1.4037-4 
25 - 92234 .50~  4.6944-7 92235.50~ 3.8253-5 92236.50~ 9.1532-6 
26 - 92238 .50~  1.9055-3 93237.50~ 2.1829-6 
27 - mt 1  l w t r . 0 l t  
28 - c 40 ( x  .99 a t  50 C )  vo lX  water i n  c a l i c o  H i l l s  t u f f  
29 - m2 1001.50~ 2.6477-2 8016 .50~  4.1448-2 11023.50~ 3.9366-4 
30- 12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 
31 - 19000.50~ 5.5591-4 20000.50~ 5.6949-4 26000.55~ 1.4037-4 
32-  mt2 l w t r . 0 l t  
33 - PRINT 

1  i n i t i a l  source f rom f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  4048 
p o i n t s  n o t  i n  any c e l l  0  
p o i n t s  i n  c e l l s  o f  ze ro  importance 0  
p o i n t s  i n  v o i d  c e l l s  0  
p o i n t s  i n  ambiguous c e l l s  0  

t o t a l  p o i n t s  r e j e c t e d  0  
p o i n t s  remain ing  4048 
p o i n t s  a f t e r  expansion o r  c o n t r a c t i o n  3997 
nominal  source s i z e  4000 

i n i t i a l  guess f o r  k (e f f . )  1.000000 

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  30  

number o f  k e f f  c y c l e s  t h a t  can  be  s t o r e d  260 

t o t a l  f i s s i o n  nubar  d a t a  a r e  be i ng  used. 
l m a t e r i a l  compos i t i on  

m a t e r i a l  
number component nuc l i de ,  a t o n  f r a c t i o n  

p r i n t  t a b l e  40 
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1 1001, .25910 8016, ,52244 11 023, .00482 12000, .00283 
13027, .03189 14000, . I3952 19000, .00680 20000, .00697 
26000, .00172 92234, .00001 92235, .00047 92236, .00011 
92238, .02331 93237, .00003 

associated thermal s(a,b) data sets:  1wtr .Ol t  
2 1001, ,31585 8016, .49444 11 023, .00470 12000, -00276 

13027, .03110 14000, . I3606 19000, .00663 20000, .00679 
26000, .00167 

associated thermal s(a,b) data sets: Lwtr.Olt 

ma te r i a l  
number component nuc l ide ,  mass f r a c t i o n  

1 .  1001, .01312 8016, .41972 11 023, .00556 12000, .00345 
13027, .04322 14000, . I9681 19000, .01335 20000, .01402 
26000, .00482 92234, .00007 92235, .00552 92236, -00133 
92238, .27869 93237, .00032 

2 1001, .02326 8016, .57779 11 023. .00789 12000, .00490 
13027, -06130 14000, .27919 19000, .01894 20000, .01989 
26000, -00683 

l c e l l  volumes and masses p r i n t  t a b l e  50 

c e l l  atom gram i npu t ca l cu la ted  reason volume 
dens i t y  d e n s i t y  volume vo 1 ume mass pieces not  c a l c u l a t e d  

1 1 8.17526E-02 2.70282E+00 .00000E+00 1.14940E+07 3.10664E+07 1 
2 2 8.3829OE-02 1.90533€+00 .00000E+00 2.20163E+07 4.19483€+07 1 
3 3 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

lproblem summary 

run  terminated when 130 kcode cyc les  were done. 
+ 

F a r - F i e l d  Consequence Study - 32% H20/ 8% U02 (sp40a2) 0 Years 300K " u 
neutron c r e a t i o n  t racks  weight energy 

(per source p a r t i c l e )  

source 518810 1.0023E+00 2.0305E+00 

ue inh t  window 0 0. 0. 
c e l i  importance 0 0. 0. 
weight c u t o f f  0 5.8402E-02 3.2972E-05 
energy importance 0 0. 
d x t r a n  0 0. 
fo rced c o l l i s i o n s  0 0. 
exp. t rans form 
upsca t te r i ng  

(n,xn) 
f i s s i o n  

t o t a  l 

08/23/96 13:47:25 
p r o b i d  = 08/23/96 10:15:41 

neut ron l oss  t recks  weight energy 
(per source p a r t i c l e )  

escape 113 1.2903E-04 1.2917E-04 
energy c u t o f f  0 0. 0. 
t ime c u t o f f  0 0. 0. 
wei h t  window 0 0. 0. 
c e l f  importance 0 0. 0. 
weight c u t o f f  518942 5.8636E-02 3.3741E-05 
energy importance 0 0. 0. 
d r t r a n  0 0. 0. 
fo rced c o l l i s i o n s  0 0. 0. 
exp. t rans form 0 0. 0. 
downscatter ing 0 0. 1.9372E+00 
capture  0 6.0199E-01 5.8119E-02 
l oss  t o  (n,xn) 243 3.55466-04 2.9646E-03 
l oss  t o  f i s s i o n  0 4.0030E-01 3 .2620~-02  

t o t a l  519298 1.0614E+00 2.0310~+00 

number o f  neutrons banked 245 average l i f e t i m e ,  shakes c u t o f f s  
neut ron t racks  per  source p a r t i c l e  1.0009E+00 escape 2.1238E+04 t c o  1.0000E+34 
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neutron c o l l i s i o n s  per source p a r t i c l e  7.7862E+Ol capture ' 9.3706E+03 
t o t a l  neutron c o l l i s i o n s  40395375 capture o r  escape 9.3722E+03 
ne t  m u l t i p l i c a t i o n  1.0004E+00 .0000 any te rminat  i o n  1.0137E+04 

eco .0000E+00 
wcl -5.0000E-01 
wc2 -2.5000E-01 

computer t ime so f a r  i n  t h i s  run  89.65 minutes maximum number ever i n  bank 2 
computer t ime i n  mcrun 89.61 minutes bank overf lows t o  backup f i l e  0 
source p a r t i c l e s  per minute 5.7894E+03 f i e l d  length  0 
random numbers generated 4653 18405 most random numbers used was 12040 i n  h i s t o r y  376270 

range o f  sampled source weights = 9.2915E-01 t o  1.0650E+00 
l neu t ron  a c t i v i t y  i n  each c e l l  p r i n t  t ab le  126 

t r a c k s  popu la t i on  c o l l i s i o n s  c t l l i s i o n s  number f l u x  avera e average 
c e l l  e n t e r i n g  weight weighted weighted t rack  weqght t rack  mfp 

(per h i s t o r y )  energy energy ( r e l a t i v e )  (cm) 

t o t a l  655781 556603 40395375 5.5103E+01 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% H2O/ 8% U02 (sp40a2) 0 Years 300K p r o b i d  = 08/23/96 10:15:41 

the i n i t i a l  f i s s i o n  neut ron source d i s t r i b u t i o n  was read from the s r c t p  f i l e  named s r c t p  
the c r i t i c a l i t y  problem was scheduled t o  s k i  30 c c l es  and run a t o t a l  o f  130 cyc les  w i t h  nomina l ly  4000 neutrons er cyc le .  
t h i s  problem has run  30 i n a c t i v e  cyc les  w i t 1  119f46 neutron h i s t o r i e s  and 100 a c t i v e  cyc les  w i t h  399064 neutron E i s t o r l e s .  

t h i s  c a l c u l a t i o n  has com Leted the  requested number o f  k e f f  c c l e s  us ing  a t o t a l  o f  518810 f i s s i o n  neutron source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b f e  m a t e r i a l  were sampled and had f i s s r o n  neut ron source po in ts .  

the r e s u l t s  o f  the  w t e s t  f o r  no rma l i t y  app l i ed  t o  the  i n d i v i d u a l  c o l l i s i o n ,  absorpt ion,  and t rack - l eng th  k e f f  cyc le  values are: 

t he  k (  c o l l i s i o n )  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the 95 percent conf idence Level 
t he  k (absorp t ion)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the 95 percent confidence l e v e l  
the  k ( t r k  length)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent  conf idence l e v e l  

t he  f i n a l  est imated combined collision/absorption/track-length k e f f  .97716 w i th  an est imated standard dev ia t i on  o f  .00073 

the  est imated 68, 95, 8 99 percent  k e f f  confidence i n t e r v a l s  a re  .97643 t o  .97789, .97571 t o  .97861, and .97524 t o  .97909 

the  es t imated c o l l i s i o n / a b s o r p t i o n  neutron removal l i f e t i m e  = 9.37E-05 seconds w i t h  an est imated standard dev ia t i on  o f  1.8OE-07 

the  est imated average ke f f s ,  one standard dev ia t ions ,  and 68, 95, and 99 percent  confidence i n t e r v a l s  are: 

k e f f  es t ima to r  ke f  f s tandard d e v i a t i o n  68% conf idence 95% conf idence 99% confidence c o r r  

c o l l i s i o n  -97733 .00132 .97600 t o  .97866 .97469 t o  -97997 -97383 t o  .98083 
absorp t ion  .9770 1 .00099 .97602 t o  .97800 .97504 t o  .97897 -97440 t o  -97961 

t rack  l eng th  .97708 .00134 .97573 t o  .97842 .97440 t o  -97975 .97353 t o  .98062 
co l /absorp  .97713 .00072 -97641 t o  .97785 .97569 t o  .97857 .97522 t o  .97904 -.I824 

abs / t r k  I e n  .97703 .00073 -97630 t o  .97776 .97558 t o  .97849 .97510 t o  .97896 -.I692 
c o l / t r k  l e n  .9773 1 .00134 ,97597 t o  .97865 .97464 t o  .97998 .97377 t o  .98085 .9845 



\vC -v- -w- 

Aug 23 14:04 1996 F i l e  Name: sp40a20.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X - Page 4 

col /abs/trk l e n  .97716 .00073 -97643 t o  .97789 .97571 to .97861 .97524 t o  .97909 
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1 mcn ve rs ion  4a Ld=10/01/93 07/26/96 12:01:33 
..................................................................... p r o b i d  = 07/26/96 12:01:33 
inp=sp40al outp=sp40al.O 

Far 
C 
C 
C 
C 
1 
2 
C 
3 

, - F i e l d  Consequence Stud - 32% HZ01 8% UO2 (sp40al)  0 Years 600K 
Ca l i co  H i l l s  Tu f f  1.5!95 g/cc -40 p o r o s i t y  - sphere surrounded by t u f f  
Uater  and U02 o f f s e t  each o the r  i n  porous space / H20 iil 500k 

CELL SPECIFICATIONS 
INNER UATER REGION 
1 7.48846-2 - 1  INP:N=l 
2 8.38290-2 1 - 2  IMP:N=l 
OUTSIDE WORLD 
0 2 IMP:N=O 

SURFACE SPECIFICATIONS 
SO 140 S INNER FUEL ZONE 
SO 200 S TUFF REFLECTOR 

is- MODE H 
16- KCODE 4000 1. 30 130 
17- C KSRC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 - 5  -10 0 -10 
18- C 0 -5 -20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16 5 5 0 10 10 17 
19- C MATERIAL SPECIFICATIONS 
20 - c 32 ( x  .776 a t  265.C) volX water i n  c a l i c o  H i l l s  t u f f  - 8 volX UO2 
21 - c 3.0% O r i g i n a l  Enrichment/ 20 GUD/MT deca ed t o  Uranium isotopes 
22 - ml 1001.53~ 1.6603-2 8016.53~ 4.0422-2 11023.50~ 3.9366-4 
23 - 12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 
24 - 19000.50~ 5.5591-4 20000.50~ 5.6949-4 26000.55~ 1.4037-4 
25 - 92234.50~ 4.6944-7 92235.53~ 3.8253-5 92236.50~ 9.1532-6 
26 - 92238.53~ 1.9055-3 93237.50~ 2.1829-6 
27- m t  1 lw t r .03 t  
28 - c 40 (x -99 a t  50 C )  volX water i n  c a l i c o  H i l l s  t u f f  
29 - m2 1001.53~ 2.6477-2 8016.53~ 4.1448-2 11023.50~ 3.9366-4 
30 - 12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 
31 - 19000.50~ 5.5591-4 20000.50~ 5.6949-4 26000.55~ 1.4037-4 
32- mt2 lwt r .02 t  
33 - PRINT 

1 i n i t i a l  source from f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  4001 
p o i n t s  n o t  I n  any c e l l  0 
p o i n t s  i n  c e l l s  o f  zero importance 0 
p o i n t s  i n  v o i d  c e l l 8  0 
p o i n t s  i n  ambiguous c e l l s  0 

t o t a l  p o i n t s  r e j e c t e d  0 
p o i n t s  remaining 4001 
p o i n t s  a f t e r  expansion o r  c o n t r a c t i o n  4000 
nomfnal .source s f z e  4000 

i n i t i a l  guess f o r  k (e f f .1  1.000000 

cyc tes  t o  s k i p  be fo re  t a l l y i n g  30 

number o f  k e f f  cyc les  t h a t  can be s to red  260 

t o t a l  f i s s i o n  nubar data  are  befng used. 

warning. Iwtr .02t  and Iwtr.03t a re  bo th  c a l l e d  fo r .  
l a a t e r i a l  composi t ion p r i n t  t a b l e  40 
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ma te r i a l  
number component nuc l ide ,  atom f r a c t i o n  

1 1001, .22172 8016, .53979 11023, -00526 12000, .00309 
13027, -03481 14000, .15232 19000, .0Q742 20000, .00760 
26000, -00187 92234, .00001 92235, -0005 1 92236, .OOO 12 
92238, -02545 93237, .00003 

associated thermal s(a.b) da ta  sets:  lwtr .03t  -~ .. - - -  

l 0 0 i  ' -.31585- 8016, .49444 11023, -00470 12000, .00276 
13027: .03110 14000, -13606 19000, .0066: 20000, .00679 
26000. -00167 - - -  

associated thermal-s(k,b) da ta  sets:  lw t r .02 t  

ma te r i a l  
number component nuc l ide ,  mass f r a c t i o n  

1 1001, .01055 8016, .40755 11 023, .00570 12000, -00354 
13027, .04434 14000, .20193 19000, .01370 20000, .01439 
26000, .00494 92234, .00007 92235, .00567 92236, .00136 
92238, .28593 93237, .00033 

2 1001, .02326 8016 -57779 11023, .00789 12000, .00490 
13027, .06130 14000: -27919 19000, -01894 20000, .01989 
26000, .00683 

l c e l l  volumes and masses p r i n t  t a b l e  50 

e e l  1 atom gram i n  u t  c a l c u l a t e d  reason volume 
dens i t y d e n s i t y  vorume vo 1 ume mass pieces not  ca l cu la ted  

1 1 7.48846E-02 2.63436E+00 .00000E+00 1.14940E+07 3.02795E+07 1 
2 2 8.38290E-02 1.90533E+00 .00000E+00 2.20163E+07 4.19483E+07 1 
3 3 .00000E+OO .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

lproblem summary 

run  terminated when 130 kcode cyc les  were done. 
+ 

F a r - F i e l d  Consequence Study - 32% HZO/  8% U02 (sp40al)  0 Years 6OOK 
n - 

neutron c r e a t i o n  t racks  weight energy 
(per source p a r t i c l e )  

source 519688 1.0006E+00 2.0277E+00 

wei h t  window 0 0. 0. 
c e l f  importance 0 0. 0. 
weight c u t o f f  0 6.4155E-02 1.7917E-05 
energy importance 0 0. 0. 
d x t r a n  0 0. 0. 
fo rced c o l l i s i o n s  0 0. 0. 
exp. t rans form 0 0. 0. 
upsca t te r i ng  0 0. 3.4039E-07 

(n,xn) 
f i s s i o n  

t o t a l  

neut ron loss  

escape 
energy c u t o f f  
t ime c u t o f f  
weight window 
c e l l  importance 
weight c u t o f f  
energy Importance 
d x t r a n  
fo rced ~ o l l i s i o n s  
exp. t rans form 
downscatter ing 
capture  
l oss  t o  (n,xn) 
loss  t o  f i s s i o n  

t o t a l  

t r acks  

07/26/96 14:46:59 
p rob id  = 07/26/96 12:01:33 

weight 
(per source 

ener y 
pa r t  i c f e )  
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number o f  neutrons banked 2  70 average l i f e t i m e ,  shakes c u t o f f s  
neut ron t racks  per source p a r t i c l e  1.0010E+00 escape 3.0559€+04 t co  1.0000E+34 
neut ron c o l l i s i o n s  per source p a r t i c l e  7.9711E+01 capture 9.5684€+03 eco .0000E+00 
t o t a l  neut ron c o l l i s i o n s  41424645 capture or  escape 9.5708E+03 wcl -5.0000E-01 
n e t  m u l t i p l i c a t i o n  1.0004E+00 .0000 any te rm ina t i on  1.0408E+04 wc2 -2.5000E-01 

computer t ime so f a r  i n  t h i s  run  95.66 minutes maximum number ever i n  bank 2  
computer t ime i n  mcrun 95.62 minutes bank overf lows t o  backup f i l e  0  
source p a r t i c l e s  per minute 5.4349E+03 f i e l d  length  0 
random numbers generated 480822729 most random numbers used was 12386 i n  h i s t o r y  367999 

range o f  sampled source weights = 9.0744E-01 t o  1.0579E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  p r i n t  t a b l e  126 

t racks  popu la t i on  c o l l i s i o n s  c ~ l l i s i o n s  number f l u x  average average 
c e l l  en te r i ng  weight weighted weighted t r a c k  weight t r ack  mfp 

(per h i s t o r y )  energy energy ( r e l a t i v e )  (cm) 

t o t a l  701612 568236 41424645 5.5524E+Ol 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% HZO/ 8% UO2 (sp40al) 0  Years 6OOK p r o b i d  = 07/26/96 12:01:33 

the  i n i t i a l  f i s s i o n  neutron source d i s t r i b u t i o n  was read from the s r c t p  f i l e  named s r c t p  
the c r i t i c a l i t y  problem was scheduled t o  s k i  30 c  c l e s  and run a  t o t a l  o f  130 cyc les  w i t k  nomina l ly  4000 neutrons er  cycle.  
t h i s  problem has run  30 i n a c t i v e  cyc les  w i t r  119627 neut ron h i s t o r i e s  and 100 a c t i v e  cyc les  w i t h  399761 neutron K i s t o r i e s .  

t h i s  c a l c u l a t i o n  has com l e t e d  the  requested number o f  k e f f  c  c l e s  us ing  a  t o t a l  of 519688 f i s s i o n  neutron source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b f e  m a t e r i a l  were sampled and had f i s s r o n  neutron source po in t s .  

the  r e s u l t s  o f  t he  w t e s t  f o r  no rma l i t y  app l i ed  t o  the  i n d i v i d u a l  c o l l i s i o n ,  absorption, and t rack - l eng th  k e f f  cyc le  values are: 

the  k(  c o l l i s i o n )  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent conf idence l e v e l  
the  k (absorp t ion)  cyc le  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent conf idence l e v e l  
the  k ( t r k  Length) cyc le  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent conf idence l e v e l  

t he  f i n a l  est imated combined collision/absorption/track-Length k e f f  .94240 w i th  an est imated standard dev ia t i on  o f  .00099 

the  est imated 68, 95, & 99 percent  k e f f  conf idence i n t e r v a l s  are  .94141 t o  .94339, .94042 t o  .94437, and .93978 t o  .94502 

t h e  est imated c o l l i s i o n / a b s o r p t i o n  neut ron removal l i f e t i m e  = 9.56E-05 seconds w i t h  an est imated standard dev ia t i on  o f  2.03E-07 

the  es t imated average ke f f s ,  one standard dev ia t ions ,  and 68, 95, and 99 percent  conf idence i n t e r v a l s  are: 

k e f f  es t imator  ke f  f standard d e v i a t i o n  68% conf idence 95% conf idence 99% confidence c o r r  

c o ( l l s i o n  .94224 
absorp t ion  .94255 

t r a c k  l eng th  .94207 
co l /absorp  .94244 
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a b s / t r k  t e n  .94238 
c o l / t r k  t e n  .94227 

c o t / a b s / t r k  Len .94240 . 
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1 pr imary  module access and input  record  ( sca le  d r i v e r  - 95/03/29 - 09:06:37 ) 
- module sas2h u i l l  be c a l l e d  

S A S Z H :  F a r - F i e l d  C r i t  based on B8W 15x15, 3.00ut%, 2Ogud/mtu 40% H20/ 8% U02 
44group L a t t i c e c e l l  
I 

mix t  
arbm- f t 

k r -83  
k r -85  
s r -90  
y -89 

mo - 95 
z r -93 
z r -94 
z r -95 
nb- 94 
t c -99  

ures o f  
u f f  2. 

t u f f  i n f i n i t e  slabs: 
14 0 ~ 0 ~ 0 ~ l 0 0 ~ - ~ ~ 0 5 5  8016 40.755 11023 0.570 12000 

13027 4.434 14000 20.193 19000 1.370 20000 1 
26000 0.494 92235 0.567 92234 0.007 92236 0. 
92238 28.593 93237 0.033 1 1.0 538 end 

538 end 
538 end 
538 end 
538 end 
538 end 
538 end 
538 end 
538 end 

1-20 538 end 
1-20 538 end 

rh-103 1 0 1 - 2 0 5 3 8 e n d  
rh-105 1 0 1-20 538 end 
ru-101 1 0 1 - 2 0 5 3 8 e n d  
ru-106 1 0 1-20 538 end 
pd-105 1 0 1 - 2 0 5 3 8 e n d  
pd-108 1 0 1 - 2 0 5 3 8 e n d  
ag-109 1 0 1-20 538 end 
sb-124 1 0 1 - 2 0 5 3 8 e n d  
xe-131 1 0 1 - 2 0 5 3 8 e n d  
xe-132 1 0  1-20 538 end 
xe-135 1 0 1 - 2 0 5 3 8 e n d  
xe-136 1 0 1-20 538 end 
cs-134 1 0 1-20 538 end 
cs-135 1 0 1-20 538 end 
cs-137 1 0  1-20 538end  
ba-136 1 0  1-20 538end  
La-139 1 0 1 - 2 0 5 3 8 e n d  
pr -141 1 0 1-20 538 end 
pr-143 1 0 1 - 2 0 5 3 8 e n d  
ce- 144 1 0 1-20 538 end 
nd-143 1 0 1-20 538 end 
nd-145 1 0 1-20 538 end 
pm-147 1 0 1-20 538 end 
pm-148 1 0 1 - 2 0 5 3 8 e n d  
nd-147 1 0 1-20 538 end 
sm-147 1 0 1-20 538 end 
sm-149 1 0 1-20 538 end 
sm-150 1 0 1-20 538 end 
sm-151 1 0 1-20 538 end 
sm- 152 1 0 1-20 538 end 
gd-155 1 0 1-20 538 end 
eu-153 1 0 1-20 538 end 
eu-154 1 0 1-20 538 end 
eu-155 1 0 1-20 538 end 
a rbm- tu f f 1  1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.490 

13027 6.130 14000 27.919 19000 1.894 20000 1.989 
26000 0.683 2 1.0 323. end 

arbm- tu f f2  1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.490 
13027 6.130 14000 27.919 19000 1.894 20000 1.989 
26000 0.683 3 1.0 323. end 
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I  

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

end comp 
I  

I - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - -  

I  

f u e l - p i n - c e l l  geometry: 
I  

symmslabcel l  340. 280. 1 3 281. 2 end 
I  

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1 

I  

assembly and c y c l e  parameters: 
I  

npin/assm=l fue lngth=280.  n c y c l e s = l  n l i b / c y c = 5  v o l f u e l t o t = l . l 4 9 4 E 7  
p r i n t l e v e l = 6  inp leve l=O end 
power=0.004 burn=3.6525e2 down=1.82625e3 

end 
0 normal t e r m i n a t i o n  * 
1 ooooooooooo rrrrrrrrrrrr iiiiiiiiiiii ggggggggggg eeeeeeeeeeeee 

ooooooooooooo rrrrrrrrrrrrr iiiiiiiiiiii ggggggggggggg eeeeeeeeeeeee 
00 00 rr r r ! i g g gg ee 
00 00 r r  r r ! g g ee 
00 00 rr r r !! 9 9 ee 
00 00 rrrrrrrrrrrrr 1 1  gg ggggggg eeeeeeeee 
o o 00 r r rrrrrrrrrr  i i 99 9999999 eeeeeeeee 
o o 00 rr r r i i g g 99 ee 
00 00 rr r r i i g g 99 ee 
o o 00 rr r r i i g g 99 ee 
ooooooooooooo rr rr iiiiiiiiiiii ggggggggggggg eeeeeeeeeeeee 

ooooooooooo r r rr iiiiiiiiiiii ggggggggggg eeeeeeeeeeeee 
0 

dddddddddddd 
ddddddddddddd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
ddddddddddddd 
dddddddddddd 

aaaaaaaaa 
aaaaaaaaaaa 

a a a a 
a a a a 
a a aa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
a a aa 
a a aa 
a a a a 
a a a a 
a a a a 

vv  vv iiiii 
vv v v  iiiii 
v v  vv  
vv  vv  
W vv  
v v  vv  

v v  v v  
vv vv  
W v v  

v v  vv  
vvv  iiiii 

v iiiii 

iiiiii sssssssssss 
iiiiii sssssssssssss 
i S S S S 
i S S 
i SS 
i sSSSSSSSSSSS 
i SSSSSSSSSSSS 
i S S 
i S S 
i S S S S 
iiiiii sssssssssssss 
iiiiii sssssssssss 

nn nn  
nnn nn 
nnnn nn 
nn nn  nn 
nn nn  nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn  nn 
nn nnnn 
nn nnn 
nn nn  

SSSSSSSSSSS 
SSSSSSSSSSSSS 
SS SS 
SS 
S S 
SSSSSSSSSSSS 

SSSSSSSSSSSS 
SS 
SS 

S S SS 
SSSSSSSSSSSSS 

SSSSSSSSSSS 
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0 

SSSSSSSSSSs 
SsSSSSSSSSSSS 
S S S S 
S S 
S S 
sSSSSSSSSSSS 

sSSSSSSSSSSS 
S S 
S S 

S S  S S 
SSSSSSSSSSSSS 

SSSSSSSSSSS 

C C C C C C C C C C C  
C C C C C C C C C C C C C  
C c C C  
C C 
C C  
c C 
C C  
C C 
C C 
C C C C  
C C C C C C C C C C C C C  

C C C C C C C C C C C  

aaaaaaaaa 
aaaaaaaaaaa 

a a aa 
a a aa 
a a a a 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aa aa 
a a a a 
a a aa 
a a a a 
aa aa 

11 eeeeeeeeeeeee 
I I eeeeeeeeeeeee 
I 1  e e 
I 1  e e 
11 ee 
1 L eeeeeeeee 
11 eeeeeeeee 
I 1  ee 
1 I e e 
11 ee 
lllllllllllll eeeeeeeeeeeee 
L L l l I l l l 1 l l L L  eeeeeeeeeeeee 

................................................................................ 

................................................................................ 

................................................................................ 
***** ***** 
***** program v e r i f i c a t i o n  i n f o r m a t i o n  * * t ~ *  

***** ***** 
***** code system: s c a l e  v e r s i o n :  4.3 *+*** 
***** ***** 
................................................................................ 
................................................................................ 
***** ***** 
***** ***** 
c**++ program: 000004 ***** 
***** ***** 
***** c r e a t i o n  da te :  03/13/96 ***c* 
***** ***** 
t**** l i b r a r y :  / u s r l / o r n L / S c a l e / b i n  ****a 
***** ***** 
***** ***** 
+*tt* t e s t  code: o r i g e n s  ***** 
***** ***** 
**t** v e r s i o n :  3.0 ***I* 
***** ***** 
**a** jobname: d a v i s  ***** 
***** ***** 
***** d a t e  o f  execu t ion :  08/28/96 ***** 
***** ***** 
***** t i m e  o f  execu t ion :  17:55:58 ***** 
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***** ***** 
***** ***** 
................................................................................ 
................................................................................ 
................................................................................ 

1  
0  - 1 q  a r r a y  has 1  e n t r i e s .  
0  Oq a r r a y  has 1  e n t r i e s .  
0  Oq a r r a y  has 1  e n t r i e s .  
0  Oq a r r a y  has 1 e n t r i e s .  
0  0  a r r a y  has 1  e n t r i e s .  
0  j b l .  rec .  machine word a p p l i e d  has, a t  l e a s t ,  a  16 s i g n i f i c a n t  f i g u r e  accuracy. 
o s R o r t - l i v e d  s p l i t  t e s t  f r a c t i o n ,  qxn - 9 . 1 1 8 8 ~ - 0 4  
0  h a l f - n o r m  o f  m a t r i x  used, axn = 7.6000~+00 
0  4 - p l a c e - a c c u r a c y - r e t e n t i o n  r a t i o ,  r a t i o 4  = 6.4516E-13 
0  l q  a r r a y  has 20 e n t r i e s .  
0  3 q  a r r a y  has 1  e n t r i e s .  
0  3 q  a r r a y  has 1  e n t r i e s .  
0  3 q  a r r a y  has 1  e n t r i e s .  
0  3 q  a r r a y  has 1  e n t r i e s .  
0  4q a r r a y  has 1 e n t r i e s .  
0  54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  i n f o r m a t i o n . . .  

c r o s s - s e c t i o n  d a t a  t a k e n  f rom p o s i t i o n  number 1  o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
pass 1  
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used  a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... ................................................................................ 
* 
* p r e l i m  I w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data, i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  u e r e  roduced f rom 
* t h e  u p r e s a s l *  case u p d a t i n g  a1 1  n u c l i d e s  on t h e  s c a l e  l e ~ u r n u p @ ~  L i b r a r y  

f i s s i o n  p r o d u c t  y i e l d s  a r e  f r o m  e n d f / b - v  

h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  
tRe pho ton  d a t a  a r e  f r o m  t h e  master  pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  

see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
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0 ................................................................................ 
0 . o t he r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
0 da ta  s e t  name: f - t33 f001  
0 8/28/1996 d a t e  l i b r a r y  was produced 
0 1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  

689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

0 7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0 ................................................................................ 
1 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
0 n u c l i d e  concent ra t ions ,  grams 

b a s i s  = s i n g l e  r e a c t o r  assembly 
i n i t i a l  1E-18 d 

na 23 1.73E+05 1.73E+05 
a1 27 1.35E+06 1.35E+06 

t o t a l  1.52E+06 1.52E+06 
1 

sasZh: f a r - f i e l d  c r i t  based on bgu 15x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% uo2 
n u c l i d e  concent ra t ions ,  grams 
b a s i s  = s i n g l e  r e a c t o r  assembly 

i n i t i a l  1 E - 1 8  d 

- - - - . - . - - - . . - . - - - . 
u238 8.66E+06 8.66E+06 

np237 9.99E+03 9.99E+03 
t o t a l  8.88E+06 8.88E+06 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00utX 2Ogud/mtu 40% h2o/ 8% uo2 
power= . OOrnw, burnup= 0-mwd. f l u x =  3.60~+08n/cm**2-sec 

--- . - 
(note,  k - i n f i n i t i e s ,  c l a d  and moderator  absorp t ions  a r e  c o r r e c t  only ,  i f  c o r r e c t l y  we 

i n i t i a l  18.3 d 36.5 d 51.8 d 73.1 d 
p roduc t i ons  1.023182E+06 1.023182E+06 1.023183E+06 1.023183E+06 1.023183E+06 
abso rp t i ons  8.460824E+05 8.460847E+05 8.460852E+05 8.460858E+05 8.460863E+05 
k i n f i n i t y  1.20?3!7E+00 1.209314E+00 1.209314E+00 1.209314E+00 1.209313E+00 

i n 1  t i a l  18.3 d 36.5 d 54.8 d 73.1 d . - - -  - 
a c t i n i d e  
abso rp t i ons  8.423173E+05 8.423174E+05 8.423176E+05 8.423178E+05 8.423180E+05 
n o n - a c t i n i d e  
abs. f r acs .  4.450083E-03 4.452646E-03 4.453003E-03 4.453421E-03 4.453838E-03 
sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00utX, 2Ogwd/mtu 40% h2o/ 8% uo2 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
powern .OOmw, burnup= O.mwd, f l u x =  3 .00~+ i8n lcm**2-sec  

i n i t i a l  18.3 d 36.5 d 54.8 d 73.1 d 73.1 d 

l i g h t  elements 

a c t  i n i d e s  

gh ted  c ross  sec t i ons  
73.1 d 

1.023183E+06 
8.460863E+05 
1.209313~+00 

73.1 d 

4.453838E-03 
f i s s i o n  p roduc t s  

page 

a re  appl ied.)  
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nd145 
pr143 
sm152 
xe133 
k r  83 
cs135 
rulOl 
ce141 
eu153 
la139 
pm149 
nd147 
pr141 
pd105 
z r  93 
mo 95 
gd155 

i l 2 9  
ru103 
mo 9 7  
ag l09  
pm151 
ce144 
sm147 
z r  95 
ru lO2 
s r  90 

Y 91 
ce142 
nd148 
nd146 
ba138 
pd108 
in115 
ba140 
xe132 
sas2h: f a r -  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 
, f i e l d  c r  

. OOmw 
i n i t i a l  

1.04E-09 
1.61E-09 
5.54E-10 
1.81E-09 
4.42E-10 
4.04E-10 
3.25E-10 
5.08E-10 
2.36E-10 
2.48E-10 
9.59E-10 
6.46E-10 
5.22E-11 
1.05E-10 
1.03E-10 
7.52E-12 
1.81E-11 
6.40E-11 
9.82E-11 
5.33E-11 
3.84E-11 
1 .OPE-10 
2.61E-11 
2.65E-12 
3.01E-11 
2.29E-11 
2.09E-11 
2.7lE-11 
2.05E-11 
1.99E-11 
1.66E-11 
1.41E-11 
1.37E-11 
1.lOE-11 
2.97E-11 
9.05E-12 
t based c 

burnup= 
18.3 d 

2.10E-09 
2.36E-09 
1.11E-09 
2.OlE-09 
8.90E-10 
8.29E-10 
6.50E-10 
8.58E-10 
5.15E-10 
4.98E-10 
9.62E-10 
8.50E- 10 
1.87E- 10 
2.24E-10 
2.09E-10 
5.27E-11 
7.23E-11 
1.33E-10 
1.69E-10 
l . lOE-10 
7.86E-11 
1.09E- 10 
5.10E-11 
1.69E-11 
5.48E-11 
4.58E-11 
4.18E-11 
4.97E-11 
4.12E-11 
3.99E-11 
3.32E-11 
2.83E-11 
2.75E-11 
2.46E-11 
4.07E-11 
2.12E-11 
i b&w 15x 
f r a c t i o n  

1 8.34E-11 
1 8.27E-11 
1 8.25E-11 
1 7.98E-11 
1 6.65E-11 
1 5.67E-11 
1 5.50E-11 
1 5.22E-11 
1 4.63E-11 
1 4.55E-11 

I ~ X  2Ogwd/ml 
a b s o r ~ t  i o n  

4.63E-11 
4.55E-11 

:u 40% h2o/ 
r a t e  

f i s s i o n  p roduc t s  page 5 
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ce143 
xe136 

i 127  
La140 
mo 99 
b r  81 
z r  94 
r b  85 
te130 
sm154 
k r  85 
r b  87  
c d l l l  

1131 
se 77 
k r  84 
ru106 
sb l 21  
se 79 
te127m 
k r  86 
sb123 
te128 
te129m 
se 80 
be137 
gd156 
dy161 
tb159 
sb125 
sas2h: 

PO' 

L i  6 
c d l l 2  
sn117 
s n l l 9  
sn115 
s r  88 
sm150 
a g l l  1 
eu157 
p d l l O  
cd114 
pd106 
se 82 
gd158 
sn126 
se 78 
c d l  l5m 
pm148m 
sn124 
dy162 
dy164 
eu154 
0s 75 

Y 90 
s n l l 8  

f a r - f  

rer= 
i 

00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
OOE+OO 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
i e l d  c r  

. OOmh 
n i t i a l  

00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
OOE+OO 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
OOE+OO 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 

1.74E-11 
4.25E-12 
3.07E-12 
9.71E-12 
1.30E-11 
3.23E-12 
2.76E-12 
2.47E-12 
1.92E-12 
1.88E-12 
1.84E-12 
1.82E-12 
1.07E-12 
5.34E-12 
1.26E-12 
8.70E-13 
8.64E-13 
6.31E-13 
6.52E-13 
5.77E-13 
4.73E-13 
4.65E-13 
4.25E-13 
5.59E-13 
3.05E-13 
8.52E-14 
1.07E-13 
1.44E-13 
1.82E-13 
1.57E-13 

i t  based 01 

1.74E-11 
8.49E-12 
7.59E-12 
1.39E-11 
1.32E-11 
6.46E-12 
5.51E-12 
4.98E-12 
3.85E-12 
3.75E-12 
3.69E-12 
3.66E-12 
2.95E-12 
6.49E-12 
2.69E-12 
1.74E-12 
1.70E-12 
1.32E-12 
1.30E-12 
1.31E-12 
9.47E-13 
9.36E-13 
8.53E-13 
9.49E-13 
6.10E- 13 
3.07E-13 
3.46E- 13 
3.89E-13 
3.76E-13 
3.36E-13 

n b&w 15x1 
f r a c t i o n  

0. mwc 
36.5 d 

1.74E-11 1.74E-11 1.74E-11 
1.27E-11 1.70E-11 1.70E-11 
1.22E-11 1.70E-11 1.70E-11 
1.54E-11 1.60E-11 1.60E' l l  
1.32E-11 1.32E-11 1.32E-11 
9.69E-12 1.29E-11 1.29E-11 
8.27E-12 1.10E-11 1.10E-11 
7.50E-12 1.00E-11 1.00E-11 
5.77E-12 7.69E-12 7.69E-12 
5.63E-12 7.50E-12 7.50E-12 
5.55E-12 7.39E-12 7.39E-12 
5.49E-12 7.32E-12 7.32E-12 
4.97E-12 7.02E-12 7.02E-12 
6.73E-12 6.78E-12 6.78E-12 
4.13E-12 5.56E-12 5.56E-12 
2.61E-12 3.48E-12 3.48E-12 
2.51E-12 3.29E-12 3.29E-12 
2.OlE-12 2.69E-12 2.69E-12 
1.96E-12 2.61E-12 2.61E-12 
1.98E-12 2.57E-12 2.57E-12 
1.42E-12 1.89E-12 1.89E-12 
1.41E-12 1.89E-12 1.89E-12 
1.28E-12 1.71E-12 1.71E-12 
1.22E-12 1.40E-12 1.40E-12 
9.15E-13 1.22E-12 1.22E-12 
6.64E-13 1.16E-12 1.16E-12 
6.43E-13 9.66E-13 9.66E-13 
6.51E-13 9.15E-13 9.15E-13 
5.69E-13 7.63E-13 7.63E-13 
5.19E-13 7.01E-13 7.01E-13 

5 3.00wtX 20gud/mtu 40% h2o/ 
01 t o t a l  a6sor t i o n  r a t e  
I, f l u x =  3.00~+b8n/cm**2-sec 

54.8 d 73.1 d 73.1 d 

f i s s i o n  p roduc t s  
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cs136 
cd116 
sn l 22  
be136 
snl2O 
k r  82 
cs134 
dy163 
ru105 
sn125 
ge 73 
r u  9 9  
z r  90 
te125 
xe130 
mo 96 
pml48 
r b  88 
se 76 
i 135 

te132 
gd160 
te134 
te126 
sas2h: f a r .  

sn123 
sb126 
r u l  00 
ho165 
i n l l 7 m  
s r  87  
sb124 

1130 
nb 94 
in117  
ge 74 
te124 
in113 
ge 72 
eu152 
se 76  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

. f i e l d  c r  

. OOmh 
i n i t i a l  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

3.45E-14 
1.28E-14 
1.25E-14 
5.16E-15 
9.38E-15 
7.80E-15 
7.60E-15 
7.67E-15 
3.00E-14 
2.15E-14 
7.17E-15 
5.42E- 15 
1.04E-15 
1.06E-15 
4.76E-15 
3.41E-15 
1.05E-15 
1.27E-14 
2.66E-15 
1.00E-14 
9.30E-15 
1.69E-15 
5.77E-15 
9.22E-16 

. i t  based 01 

I, bur  nup= 
18.3 d 

4.77E-14 5.27E-14 5.47E-14 5.47E-14 
2.55E-14 3.83E-14 5.1OE-14 5.10E-14 
2.49E-14 3.74E-14 4.98E-14 4.98E-14 
1.60E-14 2.91E-14 4.29E-14 4.29E-14 
1.88E-14 2.81E-14 3.75E-14 3.75E-14 
1.65E-14 2.52E-14 3.39E-14 3.39E-14 
1.53E-14 2.31E-14 3.10E-14 3.10E-14 
1.53E-14 2.30E-14 3.07E-14 3.07E-14 
3.00E-14 3.00E-14 3.00E-14 3.OOE-14 
2.73E-14 2.88E-14 2.93E-14 2.92E-14 
1.45E-14 2.17E-14 2.90E-14 2.90E-14 
1.25E-14 1.96E-14 2.67E-14 2.67E-14 
5.05E-15 1.21E-14 2.23E-14 2.23E-14 
4.62E-15 1.09E-14 2.01E-14 2.OlE-14 
9.70E-15 1.46E-14 1.96E-14 1.96E-14 
7.09E-15 1.08E-14 1.44E-14 1.44E-14 
4.31E-15 8.63E-15 1.33E-14 1.33E-14 
1.27E-14 1.27E-14 1.27E-14 1.27E-14 
5.33E-15 7.99E-15 1.07E-14 1.07E-14 
1.00E-14 1.00E-14 1.00E-14 9.95E-15 
9.49E-15 9.49E-15 9.49E-15 9.49E-15 
3.37E-15 5.06E-15 6.75E-15 6.75E-15 
5.77E-15 5.77E-15 5.77E-15 5.39E-15 
2.08E-15 3.33E-15 4.60E-15 4.60E-15 

n bSw 15x15 3.00wtX 2Ogwd/mtu 40% h20/ 
f r a c t i o n  o +  t o t a l  absor t i o n  r a t e  

O.mwd, f l u x =  3 .00~+Ln/cm**2-sec  
36.5 d 54.8 d 73.1 d 73.1 d 

f i s s i o n  p roduc t s  page 7 
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pr142 .00E+00 6.42E-19 7.95E-19 1.01E-18 1.27E-18 1 .27~ -18  
xe129 .00E+00 1.03E-19 3.39E-19 7.15E-19 1.24E-18 1.24E-18 
ag107 .00E+00 6.99E-20 2.83E-19 6.39E-19 1.13E-18 1.13~-18' 
nb 93 .00E+00 1.76E-19 3.56E-19 5.36E-19 7.22E-19 7.22E-19 
sn116 .00E+00 1.53E-19 3.16E-19 4.82E-19 6.55E-19 6.55E-19 
li 7 .00E+00 1.33E-19 2.66E-19 3.99E-19 5.32E-19 5.32E-19 
te123 .00E+00 7.98E-20 1.80E-19 3.03E-19 4.42E-19 4.42E-19 
er167 .00E+00 5.32E-20 1.06E-19 1.60E-19 2.13E-19 2.13E-19 
cdlO9 .00E+00 3.33E-21 9.98E-21 1.33E-20 2.00E-20 2.00E-20 
cs134m .00E+00 .00E+00 3.33E-21 6.65E-21 9.98E-21 9.98E-21 

1 sas2h: f a r - f i e l d  c r i t  based on b8w 15x15, 3.OOutX 2Ogwd/mtu 40% h20/ 8% uo2 
o f r a c t i o n  o f  t o t a t  absorpt ion r a t e  

power= .OOmw, burnup= 0-mwd, f l u x =  3.00E+O8n/cm**2-sec 
0 i n i t i a l  18.3 d 36.5 d 54.8 d 73.1 d 73.1 d 

cd108 
1 

sas2h: 
pow el 

0 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 

:a :", 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
0 f l u x  
1 

sas2h: 

f a r - f i e l d  c r i t  based on b8w 15x15, 3.00utX, 20gud/mtu 40% h20/ 8% uo2 
-= 4.000E-03mu, burnup=2.9220E-01mwd f l u x =  3.00E+08n/cm**2-sec 

n u c l i d e  concentrations, gram atoms 
bas i s  = s i n  l e  reac to r  assembly 

charge 18.3 d 36.5 d 54.8 d 7Q.1 d 73.1 d 
.OOE+OO 4.40E-09 8.81E-09 1.32E-08 1.76E-08 1.76E-08 
.00E+00 1 3 1 E - 1  2.61E-11 3.92E-11 5.22E-11 5.22E-11 
.00E+00 9.56E-14 1.91E-13 2.86E-13 3.81E-13 3.81E-13 
.00E+00 3.87E-37 7.72E-37 1.16E-36 1.54E-36 .00E+00 
.OOE+OO 1.34E-16 5.37E-16 1.21E-15 2.15E-15 2.15E-15 
.00E+00 7.28E-10 1.46E-09 2.18E-09 2.91E-09 2.91E-09 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 5.68E-13 1.13E-12 1.68E-12 2.23E-12 2.23E-12 

7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53~+03 7.53E+03 
.00E+00 3.64E-08 3.64E-08 3.64E-08 3.64E-08 3.63E-08 
.OOE+OO 5.99E-15 5.99E-15 5.99E-15 5.99E-15 5.99E-30 
.00E+00 2.88E-30 5.76E-30 8.64E-30 1.15E-29 6.08E-31 
.00E+00 7.55E-07 1.55E-06 2.34E-06 3.13E-06 3.13E-06 
.00E+00 9.58E-14 1.92E-13 2.87E-13 3.83E-13 3.83E-13 
.00E+00 1.31E-11 2.61E-11 3.92E-11 5.22E-11 5.22E-11 
.00E+00 2.18E-12 2.18E-12 2.18E-12 2.18E-12 1.60E-12 
.00E+00 4.41E-24 4.41E-24 4.41E-24 4.41E-24 4.40E-24 

4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
.00E+00 2.70E-10 2.70E-10 2.70E-10 2.70E-10 7.33E-11 
.00E+00 3.80E-32 1.52E-31 3.42E-31 6.08E-31 3.89E-31 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 2.20E-06 4.40E-06 6.60E-06 8.79E-06 8.79E-06 
.OOE+OO 1.41E-16 5.64E-16 1.27E-15 2.26E-15 2.26E-15 
.00E+00 9.70E-27 7.76E-26 2.62E-25 6.21E-25 6.21E-25 
.00E+00 6.95E-39 5.56E-38 1.88E-37 4.45E-37 4.37E-37 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

5.75€+04 5.75€+04 5.75E+04 5.75E+04 5.7SE+04 5.75E+04 
3.00E+08 3.00E+08 3.00Et08 3.00E+08 3.00E-07 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40X h2o/ 8% uo2 

f i s s i o n  products 

l i g h t  elements 

ac t  i n i des  page 10 
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he 4 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa 23 2 
pa233 
pa234m 
pa234 
pa235 

u23 0 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np23 7 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 

o t a l s  
f l u x  

1 q 
3q 
3q 
3q 

charge 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.06E+00 
7.30E+02 
1.74E+02 

.00E+00 
3.64E+04 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
4.22E+01 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.73E+04 

a r r a y  has 
a r r a y  has 
a r r a y  has 
a r r a y  has 
a r r a y  has 
ar ray  has 

18.3 d 36.5 d 
2.54E-06 5.08E-06 
5.65E-31 2.72E-30 
8.47E-18 6.06E-17 
3.89E-17 2.14E-16 
1.04E-14 7.46E-14 
1.28E-06 2.55E-06 
3.02E-09 3.02E-09 
2.58E-07 5.16E-07 
2.39E-18 4.78E-18 
2.19E-07 3.49E-07 
3.60E-08 7.50E-08 
6.18E-16 1.29E-15 
5.45E-07 8.86E-07 
7.40E-12 1.18E-11 
3.31E-12 5.26E-12 

.00E+00 .00E+00 
5.48E-28 2.63E-27 
6.12E-23 2.84E-22 
1.86E-13 5.56E-13 
1.38E-07 4.79E-07 
9.06€+00 9.06E+00 
7.30€+02 7.30E+02 
1.74E+02 1.74E+02 
2.74E-06 3.16E-06 
3.64E+04 3.64E+04 
3.29E-07 3.29E-07 

.00E+00 .00E+00 

.OOE+OO .OOE+OO 
2.85E-13 5.62E-13 
2.16E-12 2.16E-12 
1.02E-11 2.05E-11 
4.22E+01 4.22E+01 
1.57E-06 1.58E-06 
4.73E-05 4.75E-05 

.00E+00 .00E+00 
9.69E-15 9.74E-15 

.00E+00 .00E+00 
1.39E-11 2.87E-11 
9.13E-18 3.94E-17 
7.86E-06 l.73E-05 
2.08E-04 4.63E-04 
4 . 6 - 1  2.14E-10 
1.42E-17 1.37E-16 
1.26E-24 2.52E-23 
2.77E-33 5.52E-32 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.73~+04 3.73E+04 
3.00E+08 3.00E+08 

20 ent r fes .  
1 ent r fes .  
1 en t r i es .  
1 ent r fes .  
1 en t r i es .  

12 entr ies .  

,Olmwd f l u x -  3.00E+08n/cm**2-sec 
n u c j i d e  concentrat ions,  gram atoms 
bas is  = s 
54.8 d 

7.63E-06 
6.90E-30 
1.82E-16 
6.13E-16 
2.28E-13 
3.83E-06 
3.02E-09 
7.74E-07 
7.17E-18 
4.26E-07 
1.14E-07 
1.96E-15 
l. lOE-06 
1.44E-11 
6.42E-12 

.00E+00 
6.69E-27 
6.26E-22 
1.11E-12 
9.49E-07 
9.06E+00 
7.30E+02 
1.74E+02 
3.22E-06 
3.64E+04 
3.29E-07 . OOE+OO 

.00E+00 
8.30E-13 
2.16E-12 
3.07E-11 
4.22E+01 
1.58E-06 
4.75E-05 

.00E+00 
9.74E-15 

.00E+00 
4.33E-11 
8.62E-17 
2.67E-05 
7.19E-04 
5.08E-10 
4.97E-16 
1.39E-22 
3.05E-31 

.00E+00 

.00E+00 

.OOE+OO 
3.73E+04 
3.00E+08 

: t o r -  assemb 
73.1 d 

1 .O2E-05 
1.34E-29 
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l l i b r a r y  information...  

c ross -sec t i on  data taken f rom p o s i t i o n  number 2 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 L ibrary*  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n a p p l i e s  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
'scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t f e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i gen -s  b ina ry  working l i b r a r y - - i d  = 1143 * 
* made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 * 

data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  
t decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from end f /b -v i  
* * 
t neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from 
* the *presasZN case updat ing  a1 1 nuc l i des  on the  sca le  11&lrnup81 1 i b r a r y  

* f i s s i o n  product y i e l d s  are  from endf/b-v 
* 

rho ton  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
* t e photon data  a r e  from the master photon data  base, 
* produced t o  inc lude bremsstrahlung from uo2 m a t r i x  

* 
* see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates * 
* * 
................................................................................ 
* 
................................................................................ 

.other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data se t  name: f t 33 f001  

8/28/1996 date  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

0 7993 number o f  nonzero o f f - d i e  onal m a t r i x  elements 
0 ................................................................................ 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20 wd/mtu 40% h20/ 8% uo2 

power= .OOmw, burnup= 1. mwd f l u x =  2 . b ~ ~ + i 8 n / c m * * ~ - s e c  
o bas i s  r 

page 11 

- 
0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are c o r r e c t  only, I f  c o r r e c t l y  weighted cross sec t ions  are  applied.) 
0 i n i t i a l  91.3 d 109-6 d 1 2 f - 8  d 1L6. l  d l L 6 - 1  rl 

0 i n i t i a l  91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 
a c t i n i d e  
absorpt ions 8.900519E+05 8.900521E+05 8.900524E+05 8.900527E+05 8.900529E+05 8.900529E+05 
non -ac t i n i de  
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abs. f racs .  3.791451E-03 3.791869E-03 3.792226E-03 3.792703E-03 3.793120E-03 3.793120E-03 
1 sas2h: f a r - f i e l d  c r i t  based on bgw 15x15, 3.OOwtX. 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= . OOmw, burnup= 1 .mwd, f l u x =  2.82~+[8n/cm**2-sec 
0 i n i t i a l  91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 

4 ; 2 2 ~ - 0 9  
8.35E-09 
2.2OE-09 
1.80E-09 
1.67E-09 
2.79E-09 
1.28E-09 
1.07E-09 
2.05E-09 
1.00E-09 
6.10E- 10 
3.26E-10 
1.27E-09 
2.93E-10 
9.75E-10 
9.27E-10 
4.60E-10 
4.18E-10 
2.81E-10 
2.25E-10 
9.31E- 11 
2.59E-10 
1.58E-10 
9.24E-11 
9.81E- 11 
8.43E-11 
8.34E-11 
8.01E- 11 
3.80E-11 
6.72E-11 
9.09E-11 
8.36E-11 
3.78E-11 
5.74E-11 
3.57E-11 
1 .lOE-10 
5.53E-11 

f a r - f i e l d  c r  

5 . 2 8 ~ - 0 9  
8.33E-09 
2.75E-09 
Z.26E-09 
2.09E-09 
2.84E-09 
1.60E-09 
1.35E-09 
2.05E-09 
1.26E-09 
8.66E-10 
5.65E-10 
1.38E-09 
4.56E-10 
9.75E-10 
9.33E-10 
5.78E-10 
5.23E-10 
3.566-10 
2.82E-10 
1.57E-10 
2.86E-10 
1.97E-10 
1.15E-10 
1.ZOE-10 
1.05E-10 
1.04E-10 
1.00E- 10 
5.97E-11 
8.40E-11 
1.04E-10 
9.56E-11 
5.51E-11 
7.17E-11 
5.25E-11 
1.10E-10 
6.78E-11 

, i t  based 01 

twer= .OOmw, burnup= 
i n i t i a l  9 1 . 3 d  

7.88E - 09 
6.91E-09 
6.34E-09 
8.33E-09 
3.30E-09 
2.71E-09 
2.52E-09 
2.86E-09 
1.92E-09 
1.63E-09 
2.05E-09 
1.51E-09 
1.14E-09 
8.69E-10 
1.46E-09 
6.55E- 10 
9.75E-10 
9.36E-10 
6.96E- 10 
6.28E-10 
4.32E-10 
3.39E-10 
2.37E-10 
3.06E-10 
2.37E-10 
1.39E- 10 
1.41E- 10 
1.26E- 10 
1.25E-10 
1.2OE-10 
8.62E-11 
1 .OlE- l o  
1.16E- 10 
1.05E-10 
7.43E-11 
8.61E-11 
7.14E-11 
l.1OE- 10 
8.12E-11 

n b8w 15x1 
f r a c t i o n  

1. mwc 
109.6 d 

7.40E-09 8.46E-09 
8.33E-09 8.33E-09 
3.85E-09 4.40E-09 
3.16E-09 3.61E-09 
2.94E-09 3.36E-09 
2.86E-09 2.8%-09 
2.24E-09 2.56E-09 
1.91E-09 2.18E-09 
2.05E-09 2.05E-09 
1.76E-09 2.OlE-09 
1.42E-09 1.72E-09 
1.23E-09 1.65E-09 
1.51E-09 1.54E-09 
8.89E-10 1.16E-09 
9.75E-10 9.75E-10 
9.36E-10 9.36E-10 
8.15E-10 9.33E-10 
7.34E-10 8.39E-10 
5.09E-10 5.86E-10 
3.96E-10 4.53E-10 
3.34E-10 4.48E-10 
3.20E-10 3.30E-10 
2.76E-10 3.16E-10 
1.62E-10 1.85E-10 
1.61E-10 1.80E-10 
1.47E-10 1.68E-10 
1.46E-10 1.67E-10 
1.40E-10 1.60E-10 
1.18E-10 1.54E-10 
1.18E-10 1.34E-10 
1.25E-10 1.32E-10 
1.13E-10 l.19E-10 
9.49E-11 1.17E-10 
1.00E-10 1.15E-10 
9.18E-11 1.14E-10 
l.1OE-10 l.lOE-10 
9.47E-11 1.08E-10 

5 3.00wtX, 2Ogud/mt 
o# t o t a l  absor t i o n  
I, f l u x =  2.82~+[8n/cn 

127.8 d 146.1 d 

r a t e  
1**2-sec 

146.1 d 

f i s s i o n  products 

page 12 

page 13 
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sn115 
s r  88 
pm148m 
pd l lO  
cd114 
se 82 
gd158 
sn126 
se 78 
a g l l  1 
eu157 
sn l24 
dy162 
dy164 
eu154 
as 75 
c d l  l5m 

Y 90 
s n l l 8  
cd116 
snl22 
ba136 
z r  90 
te125 
sn120 
k r  82 
cs134 
dy163 
ge 73 
cs136 
r u  99 
xe130 
pm148 
ru105 
sn125 
mo 96 
ge 76 
gd160 
r b  88 

i135 
te126 
te132 
sn123 
sas2h: 

POb 

ru100 
te134 
ho165 
sb126 
s r  87 
i n l l 7 m  
sb124 
in113 
nb 94 
te124 
ge 74 
eu152 

1.61E-13 
7.60E-14 
5.96E-14 
5.05E-14 
5.02E-14 
4.28E-14 
2.25E-14 
2.01E-14 
3.76E-14 
3.41E-14 
3.12E-14 
3.08E-14 
2.92E-14 
5.43E-14 
2.66E-14 
1.98E- 14 
1.31E- 14 
2.97E-14 
2.91E-14 
1.44E-14 
1.07E-14 
6.76E-15 
1.28E-14 
1.01E-14 
4.62E-15 
9.56E-15 
3.30E-15 

f a r - f i e l d  c r  

{ e r r  .OOmu 
i n i t i a l  

5.1OE-13 
4.39E-13 
2.31E-13 
3.13E-13 
3.04E-13 
2.98E-13 
2.84E-13 
2.38E-13 
2.27E-13 
3.17E-13 
2.96E-13 
1.82E-13 
1.74E-13 
1.57E-13 
1.39E-13 
1.35E-13 
1.80E-13 
9.60E-14 
7.45E-14 
6.32E-14 
6.27E-14 
5.70E-14 
3.58E-14 
3.22E-14 
4.7OE-14 
4.29E-14 
3.93E-14 
3.84E-14 
3.66E-14 
5.51E-14 
3.38E-14 
2.48E-14 
1.76E-14 
2.96E-14 
2.92E-14 
1.81E-14 
1.34E-14 
8.44E-15 
1.29E-14 
1.01E-14 
5.91E-15 
9.56E-15 
3.94E-15 

. i t  based o 

01E- 14 1.01E-14 1.01E-14 1.00~-14 
,21E-15 8.50E-15 9.80E-15 9.80E-15 
.56E-15 9.56E-15 9.56E-15 9.56E-15 

4.52E-15 5.05E-15 5.53E-15 5.53E-15 
In b&w 15x15 3.OOwtX 2Ogwd/mtu 40% h2o/ 

f r a c t i o n  o+ t o t a l  absor t i o n  r a t e  
1 .mud, f l u x =  2.82~+!8n/cm**~-sec 

109.6 d 127.8 d 146.1 d 146.1 d 

f i s s i o n  products page 15 
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cd118 
ge 75 
ba134 
gd152 
c d l l O  
pd104 
dy160 
k r  80 
i n l  l9m 
b r  79 
xe129 
ag107 
t e l 2 2  
be 9 
pr142 
nb 93 
sn l  16 
te123 
li 7 
in119 
er167 
cd l09 
cd108 

1 sas2h: 

4.27E-17 
2.98E-17 
5.43E-17 
5.51E-17 
1.14E- 16 
8.50E-17 
1.88E-17 
3.24E-17 
1.92E-17 
8.40E-18 
1.27E-17 
1.66E- 17 
2.83E-17 
3.13E- 18 
1.24E-18 
1.14E- 18 
2.05E-18 
1.34E-18 
1.28E-18 
7.25E-19 
6.45E-19 
4.43E-19 
5.40E-19 
1.56E-18 
2.15E-19 
2.01E-20 
1.01E-20 

f a r - f i e l d  cr 

2.09E-16 
5.32E-17 
6.09E-17 
4.65E-17 
6.91E-17 
6.90E-17 
1.20E-16 
8.64E-17 
2.95E-17 
4.16E-17 
2.57E-17 
1.46E-17 
1.88E-17 
2.07E-17 
3.01E-17 
4.59E-18 
1.91E-18 
1.79E-18 
2.60E-18 
1.68E-18 
1.57E-18 
9.13E-19 
8.19E-19 
5.98E-19 
6.75E-19 
2.35E-18 
2.69E-19 
2.35E-20 
1.34E-20 

* i t  based o 
o f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmu, burnup= 1 .mwd, f l u x =  2.82~+g~n/cm**2-sec 
0 i n i t i a l  91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 

sas2h: 
power 

f a r - f  i e l d  
.= 4.OOOE-O 

charge 
1.76E-08 
5.226-11 
3.816-13 

c r i t  based on bSw 15 
13mw, burnup=5.8440E- 

1x15, 3.00wtX, 20 ud/mtu 40% h2o/ 8% 
Olmwd f l u x =  2.8~~+08n/cm**2-sec 

n u c l i d e  concentrations, gram stoms 
bas is  = s i n g l e  reac to r  assembly 

127.8 d 146.1 d 1L6-1 d 

f i s s i o n  products 

l i g h t  elements 

page 16 

page 17 
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na 22 
na 23 
na 24 
na 24m 
na 25 
rag 24 
mg 25 
mg 26 
mg 27 
mg 28 
a1 27 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
0 f l u x  
1 

sas2h : 
power 

f a r - f  i e l d  
&= 4.000E-0 

charge 
1.02E-05 
1.34E-29 
3.85E-16 
1.32E- 15 
4.93E-13 
5.11E-06 
3.02E-09 
1.03E-06 
8.39E- 18 
4.71E-07 
1.53E-07 

c r i t  based on b&w 15 
3mw, burnup=5.8440E- 

x15, 3.00wt%, 2Ogud/mtu 40% h20 
Olmwd f l u x =  2.82E+O8n/cm**2-se 

nuc i  i d e  concentrat  ions, gram 
bas is  = s i n g l e  reac tor  assemb 

127.8 d 146.1 d 146.1 d 
1.78E-05 2.04E-05 2.04E-05 
4.55E-29 6.08E-29 6.08E-29 
1.54E-15 2.11E-15 2. l lE-15 
6.09E-15 8.81E-15 8.81E-15 
2.07E-12 2.88E-12 2.88E-12 
8.94E-06 1.02E-05 1.02E-05 
3.02E-09 3.02E-09 3.02E-09 
1.81E-06 2.07E-06 2.07E-06 
1.66E-17 1.90E-17 1.46E-17 
5.23E-07 5.29E-07 5.29E-07 
2.70E-07 3.09E-07 3.09E-07 
4.64E-15 5.31E-15 5.29E-15 
1.40E-06 1.42E-06 1.42E-06 
1.76E-11 1 7 8 E - 1  1.78E-11 
7.88E-12 7.97E-12 7.97E-12 

.00E+00 .00E+00 .00E+00 
4.40E-26 5.89E-26 5.89E-26 
2.43E-21 2.94E-21 2.94E-21 
5.05E-12 6.46E-12 6.46E-12 
3.38E-06 4.04E-06 4.04E-06 
9.06E+00 9.06E+00 9.06E+00 
7.30E+02 7.30E+02 7.30E+02 
1.74E+02 1.74E+02 1.74E+02 
3.15E-06 3.15E-06 3.15E-06 
3.64E+04 3.64E+04 3.64E+04 
3.22E-07 3.22E-07 2.5lE-07 

.00E+00 .00E*00 .00E+00 

.00E+00 .00E+00 
1.79E-12 2.01E-12 2.01E- 2 
2.09E-12 2.09E-12 2.08E- 2 
7.07E-11 8.06E-11 8.06E- 'OoE+i" 1 
4.22E+01 4.22E+Ol 4.22~+01 
1.56E-06 1.56E-06 1.56E-06 

8% I 

oms 

ac t  i n i des  page 18 
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np239 4.75E-05 4.65E-05 4.65E-05 4.65E-05 4.65E-05 4.65E-05 
np240m .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
np240 9.29E-15 9.48E-15 9.48E-15 9.48E-15 9.48E-15 8.63E-15 
np241 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
~ ~ 2 3 6  5.77E-11 7.15E-11 8.51E-11 9.85E-11 1.12E-10 1.12E-10 
pu237 1.46E-16 2.11E-16 2.83E-16 3.61E-16 4.42E-16 4.42E-16 
pu238 3.62E-05 4.55E-05 5.48E-05 6.42E-05 7.35E-05 7.35E-05 
pu239 9.74E-04 1.23E-03 1.48E-03 1.73E-03 1.98E-03 1.98E-03 
pu240 9.28E-10 1.47E-09 2.14E-09 2.92E-09 3.83E-09 3.83E-09 
pu241 1.22E-15 2.42E-15 4.21E-15 6.73E-15 1.OlE-14 1.01E-14 
pu242 4.61E-22 1.15E-21 2.42E-21 4.53E-21 7.79E-21 7.79E-21 
pi1243 1.00E-30 2.46E-30 5.18E-30 9.69E-30 1.67E-29 1.63E-29 
pu244 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 
pu245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.82E+08 2.82E+08 2.82E+08 2.82E+08 2.82E-07 
0 I q  a r r a y  has 20 e n t r i e s .  
0 3q  a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  in fo rmat ion . . .  

c r o s s - s e c t i o n  da ta  taken  f rom p o s i t i o n  number 3 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent neu t ron  spectrum f o r  each o f  t he  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t j e s  
pass n a p p l i e s  m i d  t ime  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent neu t ron  spectrum f o r  each o f  t he  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n a p p l i e s  m id  t ime  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  upda ted  was... ................................................................................ 
* * 

p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing l i b r a r y - - i d  = 1143 
made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  scale-4.2 * 

c da ta  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p roduc t  L i b r a r i e s  * 
decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  t 

* 
neu t ron  f l u x  spectrum f a c t o r s  and c ross  sec t i ons  were roduced f rom : t h e  l I p r e s a ~ 2 @ ~  case upda t i ng  m l L  n u c l i d e s  on t h e  s c a l e  *purnupw l i b r a r y  i 

* f i s s i o n  p roduc t  y i e l d s  a r e ' f r o m  endf /b -v  * 
* 

ho ton  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
tKe  pho ton  d a t a  a r e  f r om  the  master pho ton  d a t a  base, * 

produced t o  l n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* 

see i n f o r m a t i o n  above t h i s  box ( i f  p resen t )  f o r  l a t e r  updates * 
.......................................................................... 
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* 
0 ................................................................................ 
0 .other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
0 data se t  name: f t33 f001 
0 8/28/1996 date l i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  i n  L i b r a r y  

689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l ides  

0 7993 number o f  nonzero o f f -d iagona l  m a t r i x  elements 
0 ............................................................................ 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX 20gwd/mtu 40% h20/ 8% uo2 
powera .OOmw, burnupa 1 .mud f l u x =  2 .f4~+08n/cm**2-sec 

o bas is  = 
page 19 

0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
0 i n i t i a l  164.4 d 182.6 d 206.9 d 219.2 d 219.2 d 

product ions 1.122439E+06 1.122440E+06 1.122440E+06 1.122440E+06 1.122441E+06 1.122441E+06 
absorpt ions 9.157813E+05 9.157819E+05 9.157824E+05 9.157831~+05 9.157836E+05 9.157836E+05 
k i n f i n i t y  1.225663€+00 1.225662E+00 1.225662E+00 1.225662€+00 1.225661€+00 1.225661E+00 

0 i n1  t i a l  164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 
a c t i n i d e  
absorpt ions 9.125454E+05 9.125456E+05 9.125458E+05 9.125460E+05 9.125463E+05 9.125463E+05 
non -ac t i n i de  
abs. f racs .  3.533483E-03 3.533840E-03 3.534257E-03 3.534734E-03 3.535092E-03 3.535092~-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  01 t o t a l  absorp t ion  r a t e  

power= .OOmw, burnup= l.mwd, f l u x =  2.74E+08n/cm**2-sec 
0 i n i t i a l  164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 

sm149 2.93E-06 3.30E-06 3.67E-06 4.05E-06 4.42E-06 4.42E-06 
xe135 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.33E-06 
sm151 1.36E-07 1.53E-07 1.70E-07 1.87E-07 2.04E-07 2.04E-07 
nd143 5.72E-08 6.55E-08 7.39E-08 8.22E-08 9.06E-08 9.06E-08 
gd157 3.18E-08 3.58E-08 3.97E-08 4.37E-08 4.77E-08 4.77E-08 
cd113 2.63E-08 2.96E-08 3.29E-08 3.62E-08 3.94E-08 3.94E-08 
pm147 2.45E-08 2.77E-08 3.09E-08 3.41E-08 3.72E-08 3.72E-08 
rh103 1.77E-08 2.09E-08 2.42E-08 2.75E-08 3.09E-08 3.09E-08 
xe131 1.74E-08 1.98E-08 2.22E-08 2.46E-08 2.69E-08 2.69E-08 
cs133 1.48E-08 1.68E-08 1.88E-08 2.07E-08 2.27E-08 2.27E-08 
t c  99 1.06E-08 1.19E-08 1.33E-08 1.47E-08 1.60E-08 1.60E-08 
~ ~ 1 5 5  9.13E-09 1.OZE-08 1.13E-08 1.24E-08 1.35E-08 1.35E-08 
nd145 8.46E-09 9.52E-09 1.06E-08 1.16E-08 1.27E-08 1.27E-08 
rh105 8.36E-09 8.36E-09 8.36E-09 8.36E-09 8.36E-09 8.36E-09 
sin152 4.38E-09 4.93E-09 5.48E-09 6.02E-09 6.57E-09 6.57E-09 
k r  83 3.63E-09 4.08E-09 4.54E-09 4.99E-09 5.45E-09 5.45E-09 
~ ~ 1 3 5  3.36E-09 3.78E-09 4.20E-09 4.62E-09 5.05E-09 5.05E-09 
r u l O l  2.54E-09 2.86E-09 3.18E-09 3.49E-09 3.81E-09 3.81E-09 
no 95 1.65E-09 2.11E-09 2.62E-09 3.16E-09 3.73E-09 3.73E-09 
tu153 2.18E-09 2.46E-09 2.74E-09 3.02E-09 3.29E-09 3.29E-09 
la139 2.02E-09 2.27E-09 2.52E-09 2.77E-09 3.03E-09 3.03E-09 
pr141 1.72E-09 2.02E-09 2.33E-09 2.63E-09 2.94E-09 2.94E-09 
pr143 2.87E-09 2.87E-09 2.87E-09 2.87E-09 2.87E-09 2.87E-09 
gd155 1.17E-09 l.47E-09 1.81E-09 2.19E-09 2.60E-09 2.60E-09 
~ ~ 1 3 3  2.06E-09 2.06E-09 2.06E-09 2.06E-09 2.06E-09 2.06E-09 
ce141 1.55E-09 1.57E-09 1.59E-09 1.60E-09 1.61E-09 1.61E-09 
pd105 9.31E-10 1.05E-09 1.17E-09 1.28E-09 1.40E-09 1.40E-09 
z r  93 8.36E-10 9.41E-10 1.OSE-09 1.15E-09 1.26E-09 1.26E-09 
sin147 4.46E-10 5.76E-10 7.22E-10 8.83E-10 1.06E-09 1.06E-09 
~ 1 4 9  9.8OE-10 9.80E-10 9.80E-10 9.80E-10 9.80E-10 9.80E-10 
nd l47  9.33E-10 9.33E-10 9.33E-10 9.33E-10 9.33E-10 9.33E-10 

page 20 
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1.81E-10 2.01E-10 
1.40E-10 1.63E-10 
1.37E-10 1.61E-10 
1.19E-10 1.45E-10 
1.52E-10 1.69E-10 
1.30E-10 1.44E-10 
1.22E-10 1.36E-10 
1.21E-10 1.34E-10 
1.12E-10 1.26E-10 

i t  based on b&w 15x1 f i s s i o n  products 

.... . -  . - - --  
pdloa r . o s ~ - i o  
ce140 9.79E-11 
sas2h: f a r - f i e l d  c r  page 21 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
I, bur nup= 1 .mwd, f l u x =  2.74~+g8n/crn**2-sec 

164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 
power= . OOmu 

i n i t i a l  

z r  95 
xe132 

n s  x: 
pm151 
mo 98 
rnol00 
pd107 
xe134 
z r  92 
z r  96 
ru104 

1127 
nd150 
cs137 
xe136 
ba140 
b r  81 
sm153 
eu156 
z r  94 
r b  85 
s r  89 
c d l l  1 
te130 
sm154 
k r  85 
r b  87 
k r  87  
ce143 
se 77 
La140 
mo 99 
k r  84 
be137 
ru106 
sb121 
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se 79 5.31E-12 5.98E- 
i 131 6.81E-12 6.81E- 

sb123 3.81E-12 4.30E- 
k r  86 3.84E-12 4.32E- 
te127m 4.41E-12 4.74E- 
te128 3.42E-12 3.85E- 
se 80 2.48E-12 2.79E- 
gd156 2.27E-12 2.60E- 
dy161 2.00E-12 2.26E- 
sin150 1.32E-12 1.66E- 
tb159 1.53E-12 1.72E- 
L C  6 1.41E-12 -1.59E- 

1 sas2h: f a r - f i e l d  c r i t  base 
0 - 

power= .OOmw, burnup. 
0 i n i t i a l  164.4 d 

p d l  l o  
cd114 
se 82 
gd158 
sn126 
se 78 
sn124 
dy162 
dy 164 
eu154 
as 75 
a g l l l  
eu157 

Y 90 
c d l  l5m 
z r  90 
te125 
sn118 

6.64E-12 7.31E-12 7.97E-12 7.97E-12 
6.81E-12 6.81E-12 6.81E-12 6.81E-12 
4.79E-12 5.28E-12 5.78E-12 5.78E--12 
4.80E-12 5.28E-12 5.76E-12 5.76E-12 
5.04E-12 5.31E-12 5.54E-12 5.54E-12 
4.27E-12 4.70E-12 5.13E-12 5.13E-12 
3.10E-12 3.41E-12 3.72E-12 3.72E-12 
2.93E-12 3.27E-12 3.60E-12 3.60E-12 
2.53E-12 2.79E-12 3.06E-12 3.06E-12 
2.04E-12 2.46E-12 2.92E-12 2.92E-12 
1.91E-12 2.11E-12 2.30E-12 2.30E-12 
1.76E-12 1.94E-12 2.11E-12 2.11E-12 

on b&w 15x15 3.00wtX 20gud/mtu 40% h2o/ 8% uo2 
f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

1 .mud, f l u x =  2.74~+g8n/cm**2-sec 
I 182.6 d 200.9 d 219.2 d 219.2 d 

f i s s i o n  p roduc t s  page 22 
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rulOO 5.45E-15 6.16E-15 6.87E-15 7.59E-15 8.32E-15 8.32E-15 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15. 3.00wtX. ZOawd/mtu 40% h20/ 8% uo2 

f r a c t i o n  o i  t o t a l  a b s o r p t i o n  r a t e  
power= .OOmw, burnup= l.mwd, f l u x -  2.74E+08n/cm**2-sec 

i n i t i a l  164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 

f i s s i o n  p r o d u c t s  page 23 
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pa231 3.09E-07 
pa232 5.29E-15 
pa233 1.42E-06 
pa234m 1.78E-11 
pa234 7.97E-12 
pa235 .00E+00 

u230 5.89E-26 
~ 2 3 1  2.94E-21 
u232 6.46E-12 
u233 4.04E - 06 
u234 9.06E+00 
u235 7.30E+02 
u236 1.74E+02 
u237 3.15E-06 
u238 3.64E+04 
u239 2.51E-07 
u240 .00E+00 
u241 .00E+00 

np235 2.01E-12 
np236m 2.08E-12 
np236 8.06E-11 
np237 4.22E+01 
np238 1.56E-06 
np239 4.65E-05 
np240m .00E+00 
np240 8.63E-15 
np24 1 .00E+00 
pu236 1.12E-10 
pu237 4.42E-16 
put38 7.35E-05 

- pu239 1.9BE-03 
pu240 3.83E-09 
pu241 1.01E-14 
pu242 7.79E-21 
pu243 1.63E-29 
pu244 .00E+00 
pu245 .00E+00 
pu246 .00E+00 

t o t a l s  3.73E+04 
0 f l u x  
0 l q  a r r a y  has 
0 3q a r ray  has 
0 3q a r ray  has 
0 3q a r ray  has 
0 4q a r ray  has 
0 54q a r ray  has 
l l i b r s r y  information.. 

3.48E-07 3.87E-07 
5.98E-15 6.65E-15 
1.43E-06 1.44E-06 
1.79E-11 1.80E-11 
8.02E-12 8.05E-12 

.00E+00 .00E+00 
7.54E-26 9.42E-26 
3.41E-21 3.91E-21 
8.02E-12 9.75E-12 
4.71E-06 5.38E-06 
9.06E+00 9.06E+00 
7.3OE+02 7.3OE+02 
1.74E+02 1.74E+02 
3.12E-06 3.11E-06 
3.64E+04 3.64E+04 
3.19E-07 3.19E-07 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.22E-12 2.42E-12 
2.06E-12 2.06E-12 
9.04E-11 1.OOE-10 
4.22E+01 4.22E+01 
1.56E-06 1.56E-06 
4.61E-05 4.61E-05 

.00E+00 .00E+00 
9.37E-15 9.37E-15 

.00E+00 .OOE+OO 
1.25E-10 1.38E-10 
5.24E-16 6.OBE-16 
8.28E-05 9.20E-05 
2.22E-03 2.47E-03 
4.87E-09 6.02E-09 
1.44E-14 1.98E-14 
1.25E-20 1.9ZE-20 
2.65E-29 4.05E-29 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.73E+04 3.73E+04 
2.74E+08 2.74E+08 

20 en t r i es .  
1 en t r i es .  
1 en t r i es .  
1 en t r i es .  
1 en t r i es .  

12 en t r i es .  

c ross-sec t ion  data taken from p o s i t i o n  number 4 o f  L i b r a r y  on u n i t  33. 

pass 1 
pass 0 
'scale-system c o n t r o l  module sas2 L ibrary*  
used a time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t r e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... 
pass 1 

ass 0 
pscale-system c o n t r o l  nodule sas2 t i b r a r y *  
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used a time-dependent neut ron spectrum, f o r  each o f  the above passes 
pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

p r e l i m  Lwr-or igen-s  b j n a r y  working l i b r a r y - - i d  = 1143 * 
* made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 

data f rom the  L igh t  element, ac t in ide ,  and f i s s i o n  product  l i b r a r i e s  
decay data, i nc lud ing  gamma and t o t a l  energy, a re  from end f /b -v l  

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the 1~presas2* case updat ing a l l  nuc l ides  on the  sca le  ~ l u r n u p l 1  l i b r a r y  : 
f i s s i o n  product y i e l d s  are  from endf /b -v  

hoton L i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tFe photon data are  from the master photon data base, 
produced t o  inc lude bremsstrahlung from uo2 ma t r i x  

* see i n fo rma t ion  above t h i s  box ( i f  p resent )  f o r  l a t e r  updates * 

.other i d e n t i f i c a t i o n  and s izes  o f  L ib ra ry .  
data se t  name: f t33 f001 

8/28/1996 date l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l ides  i n  ! i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

7993 number o f  nonzero o f f -d iagona l  m a t r i x  elements .............................................. ................................. 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX ZOgud/mtu 40% h20/ 8% uo2 

power= .OOmw, burnup= 1 .mud f l u x =  2 .f1~+08n/cm**2-sec 
A r c i e  = 

page 27 

--- . - 
(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 

i n i t i a l  237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 
product ions  1.134699E+06 1.134700€+06 1.134700E+06 1.134700E+06 1.134701E+06 1.134701E+06 
absor t i o n s  9.243443E+05 9.243449E+05 9.243456E+05 9.243463E+05 9.243468E+05 9.243468E+05 
k i n f y n i  t y  1.227572E+00 1.227571E+00 1.227571E+00 1.227570€+00 1.227570E+00 1.227570E+00 

i n i t i a l  237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 
a c t i n i d e  
absorp t ions  9.211681E+05 9.211683E+05 9.211685E+05 9.211688€+05 9.211689E+05 9.211689E+05 
non -ac t i n i de  
abs. f racs .  3.436208E-03 3.436625E-03 3.437161E-03 3.437579E-03 3.437996E-03 3.437996E-03 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= . O O m ,  burnup. 1 .mud, f l u x =  2.71E+~8n/cm**2-sec 

i n i t i a l  237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 
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2.93E-08 
2.46E-08 
1.73E-08 
1.46E-08 
1.38E-08 
7.11E-09 
8.36E - 09 
5.91E-09 
5.47E-09 
4.32E-09 
4.12E-09 
3.05E-09 
3.57E-09 
3.25E-09 
3.28E-09 
2.88E-09 
2.07E-09 
1.25E-09 
1.52E-09 
1.36E-09 
1.61E-09 
9.81E-10 
9.82E-10 
9.31E-10 
7.40E-10 
5.11E-10 
4.10E-10 
3.02E-10 
3.53E-10 
2.36E-10 
2.74E-10 
2.73E-10 
2.61E-10 
2.36E-10 
2.37E-10 
2.65E-10 
2.2OE-10 
1.88E-10 
1.78E-10 
1.74E-10 
1.69E- 10 

i t  based c 

8.37E-09 
5.46E-09 
5.04E-09 
3.72E - 09 
3.8OE-09 
2.61E-09 
3.29E-09 
2.94E-09 
3.03E-09 
2.88E-09 
2.07E-09 
1.06E-09 
1.40E-09 
1.25E-09 
1.61E-09 
9.03E-10 
9.82E-10 
9.31E-10 
6.83E-10 
4.71E-10 
3.49E-10 
2.78E-10 
3.51E-10 
2.04E-10 
2.53E-10 
2.52E-10 
2.41E-10 
2.1OE-10 
2.12E-10 
2.50E-10 
2.03E-10 
1.73E-10 
1.64E-10 
1.61E-10 
1.55E-10 

~ r - f  i e l d  c r  f i s s i o n  products page 29 
f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

1 .rnwd, f l u x =  2.71E+g8n/cm**2-sec 
255.7 d 274.0 d 292.2 d 292.2 d 

= .OOmw 
i n i t i a l  

, bur nup= 
237.4 d 



u u 

Aug 29 13:58 1996 F i l e  Name: tuff7.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X I 1 1  - Page 26 

cs137 
xe136 
b r  81 
ba l40 
z r  94 
r b  85 
srn153 
eu156 
c d l l l  
te130 
s r  89 
srn154 
k r  85 
r b  87 
se 77 
k r  87 
ba137 
ce143 
la140 
k r  84 
mo 99 
sbl21 
se 79 
ru106 
sb123 
k r  86 
te128 
i 131 

te127rn 
sm150 
se 80 
gd156 
dy161 
pd106 
tb159 
sas2h: 

3 . 0 6 ~ - 1 2  
1.97E-12 
2.30E-12 

f a r - f i e l d  c r  i t  based 01 

power= .OOmw, burnup= 
i n i t i a l  237.4 d 

6.06E-11 
6.03E-11 
4.5lE-11 
4.76E-11 
3.82E-11 
3.53E-11 
3.82E-11 
3.48E-11 
2.80E-11 
2.74E-11 
3.01E-11 
2.65E-11 
2.59E-11 
2.56E-11 
2.03E-11 
2.32E-11 
1.38E-11 
1.76E-11 
1.62E-11 
1.20E-11 
1.32E-11 
9.47E-12 
9.32E-12 
9.56E-12 
6.76E-12 
6.73E-12 
5.98E-12 
6.81E-12 
5.95E-12 
3.96E-12 
4.34E-12 
4.26E-12 
3.59E-12 
2.62E-12 
2.68E-12 
I b&u 15x 
f r a c t i o n  

1 .mu 
255.7 d 

6.49E-11 6.92E-11 6.92E-11 
6.46E-11 6.89E-11 6.89E-11 
4.84E-11 5.16E-11 5.16E-11 
4.76E-11 4.76E-11 4.75E-11 
4.09E-11 4.36E-11 4.36E-11 
3.79E-11 4.04E-11 4.04E-11 
3.82E-11 3.82E-11 3.82E-11 
3.48E-11 3.48E-11 3.48E-11 
3.01E-11 3.21E-11 3.21E-11 
2.94E-11 3 . 1 - 1  3.13E-11 
3.03E-11 3.04E-11 3.04E-11 
2.84E-11 3.03E-11 3.03E-11 
2.77E-11 2.95E-11 2.95E-11 
2.74E-11 2.92E-11 2.92E-11 
2.18E-11 2.33E-11 2.33E-11 
2.32E-11 2.32E-11 2.OlE-11 
1.58E-11 1.80E-11 1.80E-11 
1.76E-11 1.76E-11 1.76E-11 
1.62E-11 1.62E-11 1.62E-11 
1.29E-11 1.37E-11 1.37E-11 
1.32E-11 1.32E-11 1.31E-11 
1.02E-11 1.08E-11 1.08E-11 
9.99E-12 1.07E-11 1.07E-11 
1.01E-11 1.06E-11 1.06E-11 
7.26E-12 7.76E-12 7.76E-12 
7.22E- 12 7.70E-12 7.70E-12 
6.41E-12 6.84E-12 6.84E-12 
6.81E-12 6.81E-12 6.81E-12 
6.12E-12 6.27E-12 6.27E-12 
4.54E-12 5.15E-12 5.15E-12 
4.65E-12 4.96E-12 4.96E-12 
4.59E-12 4.92E-12 4.92E-12 
3.86E-12 4.13E-12 4.13E-12 
2.98E-12 3.35E-12 3.35E-12 
2.87E-12 3.06E-12 3.06E-12 

15, 3.00ntX 20gud/mtu 40% h20 
o f  t o t a l  &or t i o n  r a t e  

d, f l u x =  2.71E+g8n/cm**2-sec 
274.0 d 292.2 d 292.2d 
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z r  90 
te125 

Y 90 
e g l l l  
eu157 
sn118 
c d l  l5m 
be136 
snl22 
cd116 
s n l  20 
k r  82 
cs134 
dy163 
ge 73 
r u  99 
xe130 
pm148 
mo 96 
cs136 
ge 76 
sn125 
ru105 
gd160 
te126 
r b  88 
rulOO 

1135 
te132 

1 ses2h: 
0 

POW 
0 

2.17E- 13 
2.00E-13 
2.37E-13 
3.15E-13 
2.96E-13 
1.77E-13 
2.30E-13 
1.57E-13 
1.51E-13 
1.51E-13 
1.13E-13 
1.05E-13 
9.93E-14 
9.19E-14 
8.84E-14 
8.46E-14 
6.04E-1'4 
4.81E-14 
4.37E-14 
5.54E-14 
3.21E-14 
2.91E-14 
2.91E-14 
2.02E-14 
1.50E-14 
1.28E-14 
8.33E-15 
1.00E-14 
9.59E-15 

f a r - f i e l d  c r i  

e r=  .OOmw, 
i n i t i a l  

6.54E-14 
5.23E-14 
4.74E-14 
5.54E-14 
3.48E-14 
2.92E-14 
2.94E-14 
2.18E-14 
1.63E- 14 
1.30E-14 
9.07E-15 
1.02E-14 
9.60E-15 
i t  based a 

2.96E-13 
2.75E-13 
2.77E-13 
3.15E-13 
2.97E-13 
2.06E-13 
2.33E-13 
1.86E-13 
1.76E-13 
1.76E-13 
1.31E-13 
1.22E-13 
1.17E- 13 
1.07E-13 
1.03E-13 
9.95E-14 
7.05E-14 
5.64E-14 
5.11E-14 
5.54E-14 
3.75E-14 
2.92E-14 
2.94E-14 
2.35E-14 
1.76E-14 
1.30E- 14 
9.81E-15 
1.OZE-14 
9.61E-15 

in b&w 15x1 
f r a c t i o n  

1 .mwc 
255.7 d 

i . 8 9 ~ - 1 4  
1.30E-14 
1.06E-14 
1 .OZE-14 
9.61E-15 

5, 3.00wtX 
o f  t o t a l  a 
I, f l u x =  2. 

274.0 d 

2.02E-14 
l.27E-14 
1.13E-14 
9.92E-15 
9.59E-15 

,u 40% h2o/ 8% 
r a t e  

1**2-sec 
292.2 d 

8.46E-15 
7.98E-15 
6.38E-15 
4.93E-15 
4.46E-15 
3.65E-15 
3.51E-15 
3.02E-15 
2.78E-15 
2.39E-15 
2.10E-15 
2.03E-15 
1.66E-15 
1.27E-15 
1.00E-15 
9.69E-16 
8.99E-16 
7.08E-16 
6.17E-16 
5.46E-16 
5.00E-16 
3.14E-16 
2.88E-16 
2.47E-16 
2.43E-16 
2.35E-16 
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2.17E-17 
1.03E-17 
6.51E-18 
3.99E-18 
3.90E-18 
2.48E-18 
2.19E- 18 
2.01E-18 
1.63E-18 
6.55E-19 
3.41E-19 
5.06E-20 
3.37E-20 

f a r - f  i e l d  c r i  

3.03E-17 
1.21E-17 
7.08E-18 
4.32E-18 
4.28E-18 
2.76E-18 
2.42E-18 
2.25E-18 
1.77E-18 
7.09E-19 
2.37E-18 
5.74E-20 
3.71E-20 

i t  based 01 
f r a c t i o n  o f  t o t a l  abso r - t i on  r a t e  

power= .OOmu, burnup= 1 .mud, f l u x =  2.71~+g8n/cm**2-sec 
i n i t i a l  237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 

cs134m 3.04E-20 3.37E-20 3.71E-20 4.05E-20 4.39E-20 4.05E-20 

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX, 
power= 4.000E-03mw, burnup=1.1688E+00mud f l u x =  2 

nuc i  i de  conc 

charge 
1 5.18E-08 
2 1.54E-10 
3 1.11E-12 
4 .00E+00 
3 1.89E-14 
4 8.57E-09 
6 .00E+00 

20 1.03E-09 
21 2.12E-17 
22 5.14E-13 
23 5.25E-21 
22 6.22E-12 
23 7.53E+03 
24 2.82E-08 
24m 4.68E-30 
25 4.81E-33 
24 8.29E-06 
25 1.13E-12 
26 1.54E-10 
27 8.34E-13 
28 4.26E-24 
27 4.99E+04 
28 4.24E-12 
29 1.27E-30 
30 .00E+00 

bas is  = 
274.0 d 
6.46E-08 
1.92E-10 
1.38E-12 
5.60E-36 
2.94E-14 
1.07E-08 

.00E+00 
1.28E-09 
3.21E-17 
7.9OE-13 
7.03E-15 
7.60E-12 
7.53~+03 
2.77E-08 
4.55E-15 
4.02E-29 
1.01E-05 
1.41E-12 
1.92E-10 
2.10E-12 
4.29E - 24 
4.99E+04 
2.05E-10 
7.34E-30 
1.02E-43 

s ing  
292 
6.8 
2.0 
1.4 
5.9 
3.3 
1.1 

.O 
1.3 
3.6 
8.9 
7.0 
8.0 
7.5 
2.7 
4.5 
4.2 
1 .o 
1.5 
2.0 
2.1 
4.2 
4.9 
2.0 
8.2 
1.2 

!0 wd/mtu 40% h2o/ 8% uo2 
7!~+08n/cm**2-sec 
mt ra t i ons ,  gram atoms 
e reac tor  assembly 
2 d  292.2d 
IE-08 6.88E-08 
,E-10 2.04E-10 
IE-12 1.46E-12 
IE-36 .00E+00 
.E-14 3.34E-14 
,E-08 1.14E-08 
jE+OO .00E+00 
E-09 1.37E-09 
!E-17 3.62E-17 
,E-13 8.94E-13 
;E-15 4.64E-23 
.E-12 8.04E-12 
;E+03 7.53E+03 
'E-08 2.73E-08 
1E-15 4.55E-30 
IE-29 3.31E-34 
'E-05 1.07E-05 
IE-12 1.50E-12 
.E-10 2.04E-10 
IE-12 6.11E-13 
'E-24 4.25E-24 
lE+04 4.99E+04 
E-10 l . l l E - 1 2  
1E-30 1.40E-30 
1E-43 .00E+00 

f i s s i o n  products 
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s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

o t a l s  
f l u x  

sas2h: 
power 

he 4 
ra222 
re223 
re224 
ra225 
ra226 
ra228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa23 1 
pa232 
pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 

f a r - f  i e l d  
.= 4.000E-0 

charge 
3.07E-05 
2.97E-30 
2.81E-15 
1.33E- 16 
3.11E-17 
4.23E-11 
4.48E-17 
1.43E-28 
5.34E-15 
2.72E-14 
7.57E-12 
1.53E-05 
3.02E-09 
3.10E-06 
1.92E- 17 
5.36E-07 
4.65E-07 
7.96E-15 
1.45E-06 
1.8lE-11 
8.07E-12 

.00E+00 
1.38E-25 
4.94E-21 
1.37E-11 
6.74E-06 
9.06E+00 
7.30E+02 
1.74E+02 
3.11E-06 
3.64E+04 
2.19E-07 

.00E+00 

.00E+00 
2.81E-12 
2.05E-12 
1.2OE-10 
4.22E+01 
1.55E-06 
4.61E-05 

.00E+00 
8.14E-15 . OOE+OO 
1.63E- 10 
7.82E-16 
l . l l E - 0 4  
2.97E-03 

c r  i t based 
3mw, bur nu1 

8x15, 3.001 
OOmud f tc 

nuc ( i de 
bas is  = 

274.0 d 
3.85E-05 
4.62E-30 
4.76E-15 
2.51E-16 
5.46E-17 
6.61E-11 
6.95E-17 
2.26E- 28 
8.74E-15 
5.05E- 14 
1.26E-11 
1.92E-05 
3.02E-09 
3.87E - 06 
3.55E-17 
5.37E-07 
5.82E-07 
1.00E-14 
1.45E-06 
1.81E-11 
8.09E-12 

.00E+00 
2.19E-25 
6.46E-21 
2.07E-11 
8.79E-06 
9.06E+00 
7.30E+02 
1.74E+02 
3.lOE-06 
3.64E+04 
3.18E-07 

.00E+00 

.00E+00 
3.34E-12 
2.05E-12 
1.49E-10 
4.22E+01 
1.55E-06 
4.59E-05 

.00E+00 
9.33E-15 

.00E+00 
1.99E-10 
1 .OSE-15 
1.38E-04 
3.71E-03 

utX, 20 wd/mtu 40% hZo 
ux= 2.7~E+08n/cm**2-se 
concentrations, gram 
s i n g l e  reac to r  assemb 

292.2 d 292.2 d 
4.11E-05 4.11E-05 
5.28E-30 5.35E-30 
5.53E-15 5.53E-15 
3.01E-16 3.OlE-16 
6.39E-17 6.39E-17 
7.52E-11 7.52E-11 
7.90E-17 7.90E-17 
2.58E-28 2.57E-28 
1.01E-14 1.01E-14 
6.05E-14 6.05E-14 
1.46E-11 1.46E-11 
2.04E-05 2.04E-05 
3.02E-09 3.02E-09 
4.13E-06 4.13E-06 
3.79E-17 2.24E-17 
5.37E-07 5.37E-07 
6.21E-07 6.21E-07 
1.07E-14 1.06E-14 
1.46E-06 1.46E-06 
1.81E-11 1.81E-11 
8.09E-12 8.09E-12 

.00E+00 .00E+00 
2.49E-25 2.49E-25 
6.97E-21 6.96E-21 
2.33E-11 2.33E-11 
9.47E-06 9.47E-06 
9.06E+00 9.06E+00 
7.30E+02 7.30E+02 
1.74E+02 1.74E+02 
3.10E-06 3.09E-06 
3.64E+04 3.64E+04 
3.18E-07 1.93E-07 

.00E+00 . OOE+OO 

.00E+00 .00E+00 
3.51E-12 3.51E-12 
2.05E-12 2.03E-12 
1.59E-10 1.59E-10 
4.22~+01 4.22E+01 
1.55E-06 1.55E-06 
4.59E-05 4.59E-05 

.00E+00 .00E+00 
9.33E-15 7.73E-15 

.00E+OO .00E+00 
2.11E-10 2.11E-10 
1.14E-15 1.14E-15 
1.48E-04 1.48E-04 
3.96E-03 3.96E-03 

/ 8% uo2 
C 
a t  oms 
'1  Y 

act in ides page 34 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 20 wd/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw, burnup=l .168BE+OOmud f l u x =  2. 78E+08n/cmf *2-sec 

0 nuc i  i d e  concentrat  ions, gram atoms 
bas is  = s i n g l e  reac to r  assembly 

charge 237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 
pu243 8.19E-29 1.16E-28 1.56E-28 2.06E-28 2.66E-28 2.56E-28 
pu244 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu245 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a t s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.71E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-07 
0 l q  a r ray  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 4q a r ray  has 1 en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  in format ion .  .. 

c ross -sec t i on  data taken from p o s i t i o n  number 1 o f  l i b r a r y  on u n i t  15. 

pass 5 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y * '  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t j e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ....................................................................... 
* p r e l i m  L w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  1143 L 

made from mod i f i ed  card-image o r i gen -s  I i b r a r i e s  o f  sca le  4.2 
data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  

decay data, i n c l u d i n g  gamma and t o t a l  energy, are from e n d f l b - v i  

neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced f rom : the  mpresas2u case updat ing  a l l  nuc l i des  on the  sca le  &rnupn L i b r a r y  i t 

f i s s i o n  product  y i e l d s  s r e  f rom endf/b-v 
t 

t ho ton  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t e photon data a re  from the master photon da ta  base, . 
produced t o  inc lude bremsstrcrhlung f rom uo2 m a t r i x  t 

I, 

see i n fo rma t ion  above t h i s  box ( i f  present )  f o r  Later  updates 
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................................................................................ 
.other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data se t  name: f t 15 f001  

8/28/1996 da te  L i b r a r y  uas produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  L ight-e lement nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l ides  

7993 number o f  nonzero o f f - d i a  onel m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20 ud/mtu 40% h2o/ 8% uo2 

power= .OOmu, burnup. 1 .mwd f l u x =  2 .f0~+!8n/cm**2-sec 
b a s i s  = 

page 36 

- 
(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  

i n i t i a l  310.5 d 328.8 d 34f.0 d 365.3 d 
product ions 1.138348E+06 1.138348E+06 1.138348E+06 1.138349E+06 1.138349E+06 
absorpt ions 9.268934E+05 9.268941E+05 9.268948E+05 9.268954E+05 9.268959E+05 
k i n f i n i t y  1.228132E+OO 1.228132E+00 1.228131E+00 1.228131E+00 1.228130E+00 

i n i  t i a l  310.5 d 328.8 d 347.0 d 365.3 d 
a c t i n i d e  
absorpt ions 9.237305E+05 9.237308E+05 9.237310E+05 9.237313E+05 9.237315E+05 
non-ac t in ide  
abs. f racs.  3.412426E-03 3.412783E-03 3.413260E-03 3.413677E-03 3.414035E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= . OOmw, burnup= 1 .mud, f l u x =  2 .70~+~8n lcm**2-sec  
0 i n i t i a l  310.5 d 328.8 d 347.0 d 365.3 d 

sm149 5.94E-06 6.31E-06 6.69E-06 7.06E-06 7.44E-06 
xe135 2.33E-06 2.34E-06 2.34E-06 2.34E-06 2.34E-06 
sm15 1 2.73E-07 2.90E-07 3.07E-07 3.24E-07 3.41E-07 
nd143 1 . 2 4 ~ - 0 7  1.33E-07 1.4lE-07 1.49E-07 1.58E-07 
gd157 6.38E-08 6.77E-08 7.17E-08 7.57E-08 7.97E-08 
cd113 5.27E-08 5.60E-08 5.93E-08 6.26E-08 6.59E-08 
pm147 4.93E-08 5.22E-08 5.51E-08 5.79E-08 6.07E-08 
rh103 4.45E-08 4.79E-08 5.14E-08 5.48E-08 5.82E-08 
xe131 3.64E-08 3.88E-08 4.11E-08 4.35E-08 4.59E-08 
~ ~ 1 3 3  3.05E-08 3.25E-08 3.45E-08 3.64E-08 3.84E-08 
t c  99 2.14E-08 2.28E-08 2.41E-08 2.55E-08 2.68E-08 
eu155 1.77E-08 1.87E-08 1.98E-08 2.08E-08 2.18E-08 
nd145 1.69E-08 1.80E-08 1.91E-08 2.01E-08 2.12E-08 
sm152 8.74E-09 9.29E-09 9.84E-09 1.04E-08 1.09E-08 
k r  83 7.28E-09 7.74E-09 8.19E-09 8.65E-09 9.10E-09 
mo 95 6.22E-09 6.88E-09 7.55E-09 8.23E-09 8.92E-09 
~ ~ 1 3 5  6.73E-09 7.15E-09 7.57E-09 8.00E-09 8.42E-09 
rh105 8.37E-09 8.37E-09 8.37E-09 8.37E-09 8.37E-09 
gd155 4.59E-09 5.17E-09 5.78E-09 6.42E-09 7.10E-09 
r u l O l  5.07E-09 5.38E-09 5.7OE-09 6.02E-09 6.33E-09 
eu153 4.40E-09 4.68E-09 4.96E-09 5.24E-09 5.51E-09 

4.18E-09 4.49E-09 4.81E-09 5.12E-09 5.43E-09 
4.041-09 4.29E-09 4.551-09 4.8OE-09 5.05E-09 

sm147 1.92E-09 2.lTE-09 2.44E-09 2.72E-09 3.OlE-09 
pr143 2.88E-09 2.88E-09 2.88E-09 2.88E-09 2.88E-09 
pd105 1.87E-09 1.99E-09 2.11E-09 2.23E-09 2.34E-09 
zr  93 1.67E-09 1.78E-09 1.88E-09 1.99E-09 2.09E-09 
xe133 2.07E-09 2.07E-09 2.07E-09 2.07E-09 2.07E-09 
~ ~ 1 4 1  1.62E-09 1.62E-09 1.62E-09 1.63E-09 1.63E-09 
i 129 1.22E-09 1.30E-09 1.37E-09 1.45E-09 1.53E-09 

mo 97 9.12E-10 9.69E-10 1.03E-09 1.08E-09 1.14E-09 
pin149 9.82E-10 9.82E-10 9.82E-10 9.82E-10 9.82E-10 
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eu151 6.22E-10 7.03E-10 7.88E-10 8.78E-10 9.73E-10 
nd147 9.31E-10 9.31E-10 9.31E-10 9.31E-10 9.31E-10 
aglO9 6.28E-10 6.67E-10 7.07E-10 7.46E-10 7.85E-10 
nd144 3.44E-10 3.83E-10 4.24E-10 4.66E-10 5.lOE-10 
r u l 0 2  3.71E-10 3.95E-10 4.18E-10 4.41E-10 4.64E-10 
ce142 3.37E-10 3.58E-10 3.79E-10 4.00E-10 4.21E-10 
z r  91 3.14E-10 3.40E-10 3.67E-10 3.94E-10 4.21E-10 
s r  90 3.37E-10 3.58E-10 3.79E-10 4.00E-10 4.20E-10 

y 89 3.12E-10 3.37E-10 3.63E-10 3.89E-10 4.14E-10 
nd148 3.21E-10 3.42E-10 3.62E-10 3.82E-10 4.02E-10 
ru103 3.56E-10 3.57E-10 3.57E-10 3.57E-10 3.58E-10 
ce144 3.07E-10 3.20E-10 3.33E-10 3.45E-10 3.56E-10 
nd146 2.70E-10 2.87E-10 3.04E-10 3.21E-10 3.38E-10 
be138 2.31E-10 2.46E-10 2.60E-10 2.75E-10 2.89E-10 
in115 2.2OE-10 2.34E-10 2.486-10 2.62E-10 2.76E-10 
ce l40 2.12E-10 2.26E-10 2.40E-10 2.55E-10 2.69E-10 
pdlO8 2.14E-10 2.27E-10 2.41E-10 2.54E-10 2.67E-10 
sas2h: f a r - f i e l d  c r i t  based on b8u 15x15, 3.00ut%, 20gwd/mtu 40% h2o/ 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= . OOmw, burnup= 1 .mud, f l u x =  2.70~+g8n/cm**2-scc 

i n i t i a l  310.5 d 328.8 d 347.0 d 365.3 d 

xe132 
mo 98 
z r  95 
rnol00 
xe134 
pd107 
nb 95 

Y 91 
z r  92 
pm151 
z r  96 
ru104 

1127 
nd150 
cs137 
xe136 
b r  81 
z r  94 
r b  85 
be140 
c d l l l  
te130 
sm153 
om154 
k r  85 
r b  87  
eu156 
s r  89 
se 77 
be137 
k r  87 
ce143 
k r  84 
la140 
sb121 
.e 79 
no 99 
ru106 
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sb123 7.76E-12 8.26E-12 8.76E-12 9.27E-12 9.77E-12 
k r  86 7.70E-12 8.18E-12 8.66E-12 9.15E-12 9.63E-12 
te128 6.84E-12 7.27E-12 7.70E-12 8.12E-12 8.55E-12 
sm150 5.15E-12 5.81E-12 6.50E-12 7.24E-12 8.01E-12 

i 1 3 l  6.81E-12 6.81E-12 6.81E-12 6.81E-12 6.81E-12 
te127m 6.27E-12 6.40E-12 6.52E-12 6.63E-12 6.72E-12 
gd156 4.92E-12 5.25E-12 5.58E-12 5.91E-12 6.24E-12 
se 80 4.97E-12 5.28E-12 5.59E-12 5.90E-12 6.21E-12 
d y l 6 l  4.13E-12 4.39E-12 4.66E-12 4.92E-12 5.19E-12 
pd106 3.35E-12 3.75E-12 4.16E-12 4.58E-12 5.03E-12 
tb159 3.06E-12 3.26E-12 3.45E-I2 3.64E-12 3.83E-12 1 

1 sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX 2Ogud/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= . OOmw, burnup. 1 .mud, f l u x =  2.70E+g8n/cm**2-sec 
0 i n i t i a l  310.5 d 328.8 d 347.0 d 365.3 d 

pm148m 
s r  88 
pd l lO  
cd114 
se 82 
gd158 
sn126 
se 78 
sn124 
dy l62 
dy164 
eu154 
z r  90 
te125 
as 75 
Y 90 

a g l l l  
eu157 
sn118 
ba136 
sn122 
cd116 
c d l  15m 
snl2O 
k r  82 
cs134 
dy163 
ge 73 
r u  99 
xe130 
pm148 
mo 96 
cs136 
ge 76 
gd160 
ru105 
sn125 
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te126 2.02E-14 2.15E-14 2.29E-14 2.42E-14 2.55E-14 
rulOO 1.13E-14 1.21E-14 1.28E-14 1.36E-14 1.44E-14 
r b  88 1.27E-14 1.30E-14 1.30E-14 1.30E-14 1.30E-14 
h0165 8.46E-15 8.99E-15 9.51E-15 1.00E-14 1.06E-14 
i 135 9.93E-15 1.02E-14 1.02E-14 1.02E-14 1.02E-14 

1 sas2h: f a r - f i e l d  c r i t  based on bBu 15x15, 3.00wt%, 20gud/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmu, burnupa 1 .mud, f l u x =  2.70E+!8n/cm**2-sec 
0 i n i t i a l  310.5 d 328.8 d 347.0 d 365.3 d 

f i s s i o n  products page 40 

3.66E-15 
2.78E-15 
3.02E-15 
2.39E-15 
2.10E-15 
1.66E-15 
2.03E-15 
1.27E-15 
8.99E-16 
9.69E-16 
1.01E-15 
5.46E-16 
5.00E-16 
7.08E-16 
6.17E-16 
3.14E-16 
2.47E-16 
2.36E-16 
2.88E-16 
2.34E-16 
2.23E-16 
2.43E-16 
1.99E-16 
1.39E- 16 
1.21E-16 
9.62E-17 
7.78E-17 
6.69E-17 
3.85E-17 
1.86E-17 
1.93E-17 
1.83E-17 
8.80E-18 
5.28E-18 
5.31E-18 
3.67E-18 
3.11E-18 
2.99E-18 
2.18E-18 
1.65E-19 
8.74E-19 
6.62E-20 
4.40E - 20 

f a r - f i e l d  c r  
4.68E-20 4.96E-20 5.23E-20 5.51E-20 

i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mt1 f i s s i o n  products page 41 
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0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOmw, burnup. 1 .mud, f l u x =  2.70~+b8n/cm**2-sec 

0 i n i t i a l  310.5 d 328.8 d 347.0 d 365.3 d 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% uo2 

power= 4.000E-03mu, burnup=1.4610E+OOmwd f l u x =  2.79E+08n/cm**2-sec 
0 n u c l i d e  concentrat ions,  gram atoms 

bas is  = s i n g l e  reac to r  assembly 
charge 310.5 d 328.8 d 347.0 d 365.3 d 

h 1 6.88E-08 7.31E-08 7.74E-08 8.16E-08 8.59E-08 
h 2 2.04E-10 2.17E-10 2.29E-10 2.42E-10 2.55E-10 
h 3 1.46E-12 1.55E-12 1.64E-12 1.73E-12 1.82E-12 
h 4 .00E+00 6.32E-36 6.68E-36 7.03E-36 7.39E-36 

he 3 3.34E-14 3.76E-14 4.21E-14 4.69E-14 5.18E-14 
he 4 1.14E-08 1.21E-08 1.28E-08 1.35E-08 1.42E-08 
he 6 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
ne 20 1.37E-09 1.45E-09 1.54E-09 1.62E-09 1.70E-09 
n e 2 1  3.62E-17 4.06E-17 4.52E-17 5.00E-17 5.51E-17 
ne 22 8.94E-13 1.00E-12 1.12E-12 1.24E-12 1.37E-12 
ne 23 4.64E-23 7.03E-15 7.03E-15 7.03E-15 7.03E-15 
na 22 8.04E-12 8.49E-12 8.92E-12 9.35E-12 9.78E-12 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 2.73E-08 2.74E-08 2.74E-08 2.74E-08 2.74E-08 
na 24m 6.55E-30 4.51E-15 4.51E-15 4.51E-15 4.51E-15 
na 25 3.31E-34 4.54E-29 4.80E-29 5.07E-29 5.33E-29 
mg 24 1.07E-05 1.13E-05 l.19E-05 1.25E-05 1.31E-05 
mg 25 1.50E-12 1.59E-12 1.69E-12 1.78E-12 1.87E-12 
mg 26 2.04E-10 2.17E-10 2.29E-10 2.42E-10 2.55E-10 
ng 27 6.11E-13 2.10E-12 2.10E-12 2.1OE-12 2.1OE-12 
mg 28 4.25E-24 4.29E-24 4.29E-24 4.29E-24 4.29E-24 
a1 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
a1 28 l . l l E - 1 2  2.03E-10 2.03E-10 2.03E-10 2.03E-10 
a1 29 1.40E-30 9.29E-30 1.03E-29 1.15E-29 1.26E-29 
a1 30 .00E+00 1.53E-43 1.75E-43 2.12E-43 2.40E-43 
r i  28 2.98E-05 3.14E-05 3.31E-05 3.47E-05 3.64E-05 
r i  29 3.25E-14 3.64E-14 4.06E-14 4.49E-14 4.95E-14 
r i  30 3.71E-23 4.43E-23 5.23E-23 6.12E-23 7.10E-23 
r i  31 2.48E-35 3.18E-35 3.76E-35 4.40E-35 5.10E-35 
r i  32 3.64E-44 4.62E-44 5.89E-44 7.29E-44 8.97E-44 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  2.7OE+O8 Z.?OE+08 2.7OE+08 2.70~+08 
1 

ras2h: f a r - f i e l d  c r i t  based on bgw 15x15, 3.00wtX8 20 wd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03nw8 burnup=1.4610E+OOmwd f l u x -  2.7!E+08n/cm**2-sec 

0 n u c I i d e  concentrat ions.  gram atoms 
bas i s  = s i n  l e  r e a c t o r ~ r ~ s c m b l y  

charge 310.5 d 328.8 d 347.0 d 361.3 d 
he 4 4.11E-05 4.37E-05 4.63E-05 4.89E-05 5.15E-05 
re222 5.35E-30 5.97E-30 6.7OE-30 7.47E-30 8 .28~-30 
re223 5.53E-15 6.36E-15 7.25E-15 8.19E-15 9 .19~-15 

l i g h t  elements 

ac t  i n i des  
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th226 2.57E-28 2.91E-28 3.27E-28 3.65E-28 4.04E-28 
th227  1.01E-14 1.15E-14 1.30E-14 1.46E-14 1.63E-14 
th228 6.05E-14 7.15E-14 8.38E-14 9.74E-14 1.12E-13 
th229 1.46E-11 1.68E-11 1.90E-11 2.15E-11 2.41E-11 
th230 2.04E-05 2.17E-05 2.30E-05 2.43E-05 2.55E-05 
th231 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09 
th232 4.13E-06 4.39E-06 4.65E-06 4.91E-06 5.16E-06 
th233 2.24E-17 4.02E-17 4.26E-17 4.50E-17 4.73E-17 
th234 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
pa231 6.21E-07 6.60E-07 6.99E-07 7.38E-07 7.77E-07 
pa232 1.06E-14 1.13E-14 1.20E-14 1.27E-14 1.34E-14 
pa233 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 
pa234m 1.81E-11 1 8 l E - 1  1.81E-11 1.81E-11 1.8lE-11 
pa234 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

u230 2.49E-25 2.82E-25 3.17E-25 3.53E-25 3.92E-25 
u231 6.96E-21 7.48E-21 7.99E-21 8.51E-21 9.02E-21 
~ 2 3 2  2.33E-11 2.61E-11 2.90E-11 3.21E-11 3.53E-11 
~ 2 3 3  9.47E-06 1.02E-05 1.08E-05 1.15E-05 1.22E-05 
u234 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 
u235 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 
u236 1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02 
~ 2 3 7  3.09E-06 3.09E-06 3.09E-06 3.09E-06 3.09E-06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
~ 2 3 9  1.93E-07 3.17E-07 3.17E-07 3.17E-07 3.17E-07 
~ 2 4 0  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
u24 1 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

np235 3.51E-12 3.67E-12 3.82E-12 3.97E-12 4.12E-12 
np236m 2.03E-12 2.05E-12 2.05E-12 2.05E-12 2.05E-12 
np236 1.59E-10 1.68E-10 1.78E-10 1.88E-10 1.97E-10 
np237 4.22E+01 4.22€+01 4.22€+01 4.22E+01 4.22E+01 
np238 1.55E-06 1.55E-06 1.55E-06 1.55E-06 1.55E-06 
np239 4.59E-05 4.59E-05 4.59E-05 4.59E-05 4.59E-05 
np240m .00E+00 .00€+00 .00E+00 .00E+00 .00E+00 
np240 7.73E-15 9.32E-15 9.32E-15 9.32E-15 .9.32E-15 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
~ ~ 2 3 6  2 . l lE -10  2.22E-10 2.34E-10 2.45E-10 2.57E-10 
pu237 1.14E-15 1.226-15 1.3lE-15 1.40E-I5 1.49E-15 
pu t38  1.48E-04 1.57E-04 1.66E-04 1.75E-04 1.84E-04 
pu239 3.96E-03 4.20E-03 4.45E-03 4.70E-03 4.94E-03 
pu240 1.55E-08 1.75E-08 1.96E-08 2.18E-08 2.42E-08 
pu241 8.10E-14 9.72E-14 1.15E-13 1.36E-13 1.58E-13 
pu242 1.27E-19 1.61E-19 2.03E-19 2.52E-19 3.09E-19 

1 
sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wt%, 20 wd/mtu 40% h2o/ 8% uo2 

power= 4.0OOE-O3mw, burnup=1.4610E+00mud f l u x =  2.78~+08n/cm**2-sec 
0 n u c i  i d e  concent ra t ions ,  gram atoms 

b a s i s  = s i n  l e  r e a c t o r  assembly 
charge 310.5 d 328.8 d 347.0 d 36g.3 d 

pu243 2.56E-28 3.39E-28 4.26E-28 5.29E-28 6.50E-28 
pu t44  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.7OE+08 2.70~+08 2.70E+08 2.70E+08 
0 . r e s u l t s  on  l o g i c a l  unit no. 71, p o s i t i o n  1, f o r  t i n e  s t e  4, subcase 6. (run p o s i t i o n  1, case p o s i t i o n  1) 

t i t l e :  sas2h: f a r - f i e l d  c r i t  based on bCu 15x15, 3.00wtX. 40gud/mtu 40% h2o/ 8% uo2 
1 

sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 l i g h t  elements page 45 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f l e d  by: power= 4.000E-03mw, burnup=1.4610E+OOmwd, f l u x =  2.79E+08n/cn**2-sec 

a c t  i n i d e s  page 44 
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0 n u c l i d e  concentrat ions,  grams 
bas i s  = s i n g l e  reac to r  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d. 18!6.3 d 
na 23 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 

24 3.14E-04 3.14E-04 3.14E-04 3.14E-04 3.14E-04 3.14E-04 3.14E-04 zf 27 1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 
s i  28 1.02E-03 1.02E-03 1.02E-03 1.02E-03 1.02E-03 1.02E-03 1.02E-03 

t o t a l  1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 L igh t  elements page 46 
decay, f o l l o w i n g  reac tor  i r r a d i a t i o n  i d e n t i f i e d  by: power: 4.00OE-O3mw, burnup=1.4610E+OOmwd, f l u x =  2.79E+08n/cm**2-sec 

0 element r a d i o a c t i v i t y ,  cu r i es  
bas i s  = s i n  l e  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.f d 1521.9 d 1826.3 d 
t o t a l s  2.55E+01 1.13E-06 9.10E-07 7.36E-07 5.97E-07 4.85E-07 3.95E-07 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 l i g h t  elements page 47 

decay, f o l  lowing reac tor  i r r a d i a t i o n  i den t  i f  l e d  by: power= 4.000E-03mw, burnup=1.4610E+OOmwd, f l u x =  2.79E+08n/cm**2-sec 
0 element thermal power. watts 

bas is  =s ing le  reactor-assembly 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

na 1.70E-01 1.52E-08 1.22E-08 9.77E-09 7.83E-09 6.27E-09 5.02E-09 
t o t a l s  4.76E-01 1.52E-08 1.22E-08 9.77E-09 7.83E-09 6.27E-09 5.02E-09 

1 
sas2h: f a r - f i e l d  c r i t  based on bgu 15x15, 3.OOut%, 2Ogwd/mtu 40% h20/ 8% uo2 l i g h t  elements page 48 

decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=1.4610E+OOmwd, f l u x =  2.79E+08n/cm**2-sec 
0 nuc r i de  amma power, watts 

bas i s  =s!n l e  reac to r  assembly 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.8 d 1521.9 d 1826.3 d 

na 22 1.75E-08 1.40E-08 l.12E-08 8.98E-09 7.19E-09 5.76E-09 4.61E-09 
t o t a l  3.3lE-01 1.40E-08 1.12E-08 8.98E-09 7.19E-09 5.76E-09 4.6lE-09 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogud/mtu 40% h2o/ 8% uo2 act  i n i des  page 49 
decay, f o l l o w i n g  reac tor  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+OOmud, f l u x =  2.79E+O8n/cm**2-sec 

0 n u c l i d e  concentrat ions,  gram atoms 
bas i s  = s i n  l e  reac tor  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 121f.5 d 1521.9 d 1826.3 d 
he 4 5.15E-05 9.51E-05 1.39E-04 1.82E-04 2.26E-04 2.70E-04 3.13E-04 
th230 2.55E-05 4.68E-05 6.81E-05 8.94E-05 1. l lE-04 1.32E-04 1.53E-04 
th232 5.16E-06 9.47E-06 1.38E-05 1.81E-05 2.24E-05 2.67E-05 3.10E-05 
th234 5.37E-07 5.37E-07 5.37E-07 5.37E-01 5.37E-07 5.37E-07 5.37E-07 
pa231 7.77E-07 1.38E-06 1.98E-06 2.58E-06 3.19E-06 3.79E-06 4.39E-06 
pa233 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 

~ 2 3 3  1.22E-05 2.50E-05 3.79E-05 5.07E-05 6.35E-05 7.64E-05 8.92E-05 
u234 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 
u235 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 
u236 1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 

np237 4.22E+01 4.22E+01 4.22E+01 4.22E+OI 4.22E+01 4.22E+01 4.22E+01 
pu238 1.84E-04 1.85E-04 1.84E-04 1.82E-04 1.81E-04 1.8OE-04 l.79E-04 
pu239 4.94E-03 4.99E-03 4.99E-03 4.99E-03 4.99E-03 4.99E-03 4.99E-03 

t o t a l  3.73E+04 3.73E+04 3.73E+04 3.73~+04 3.73E+04 3.73E+04 3.73E+04 
I 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h20/ 8% uo2 a c t  in ides  page 50 
decay, f o l [ ow ing  reac to r  i r r a d i a t i o n  i d e n t i f l e d  by: power= 4.000E-03mw, burnup=l.4610E+00mwd, f l u x =  2.79E+O8n/cm**2-sec 

0 element concentrat ions,  gram atoms 
bas i s  = s i n  l e  reac to r  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1219.5 d 1521.9 d 1856.3 d 
he 5.15E-05 9.51E-05 1.39E-04 1.82E-04 2.26E-04 2.70E-04 3.13E-04 
t h  3.13E-05 5.68E-05 8.24E-05 1.08E-04 1.34E-04 1.59E-04 1.85E-04 
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2.23E-06 2.84E-06 3.44E-06 4.04E-06 4.64E-06 5.25E-06 5.85E-06 
P: 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 
5.13E-03 5.17E-03 5.17E-03 5.17E-03 5.17E-03 5.17E-03 5. l fE-03 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
1 

sas2h: f a r - f i e l d  
decay, f o l l o w i n g  reac 

0 

he 4 
r a t 2 6  
th230 
th231 
th232 
th234 
pa23 1 
pa233 

u233 
u234 
u235 
u236 
u238 

np237 
pu238 
pu239 
pu240 

o t a l  

i n i  t i a l  
2.06E-04 
2.65E-08 
5.88E-03 
6.98E-07 
1.20E-03 
1.26E-04 
1.79E-04 
3.39E-04 
2.84E-03 
2.12E+03 
1.72E+05 
4.12E+04 
8.66E+06 
9.99E+03 
4.39E-02 
1.18E+00 
5.81E-06 
8.88E+06 

c r  i t based 
: t o r  i r r a d i  

on b&w 15x!5, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
a t i o n  i d e n t i f i e d  by: power= 4.000E-03mu, burnup=l 

nuc l i de  concentrat ions,  grams 
bas is  = s i n  l e  reac to r  assembl 

608.8 d 913.1 d 1217.5 d 1521.9 d 1856.3 d 
5.55E-04 7.29E-04 9.04E-04 1.08E-03 1.25E-03 
1.89E-07 3.25E-07 4.98E-07 7.08E-07 9.55E-07 
1.57E-02 2.06E-02 2.55E-02 3.04E-02 3.53E-02 
6.98E-07 6.98E-07 6.98E-07 6.98E-07 6.98E-07 
3.19E-03 4.19E-03 5.19E-03 6.19E-03 7.19E-03 
1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 
4.58E-04 5.97E-04 7.36E-04 8.75E-04 1.01E-03 
3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 
8.82E-03 1.18E-02 1.48E-02 1.78E-02 2.08E-02 
2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 
1.72E+05 1.72E+05 1.72E+05 1.72E+05 1.72E+05 
4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 
8.66E+06 8.66E+06 8.66E+06 8.66E+06 8.66E+06 
9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 
4.37E-02 4.34E-02 4.31E-02 4 .28~ -02 '  4.26E-02 
1.19E+00 l.l9E+00 l.l9E+00 l. l9E+00 l.l9E+00 
5.81E-06 5.81E-06 5.81E-06 5.80E-06 5.80E-06 
8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 

ac t  i n i des  page 
f l u x =  2.79E+08n/cm**2-sec 

I 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 2Ogud/mtu 40% h2o/ 8% uo2 ac t  i n i des  page 52 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+OOmwd, f l u x =  2.79E+08n/cmf*2-sec 

0 element concentrat ions,  grams 
bas is  = s i n g l e  reac to r  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1856.3 d 
he 2.06E-04 3.81E-04 5.55E-04 7.29E-04 9.04E-04 1.08E-03 1.25E-03 
r a  2.65E-08 8.92E-08 1.89E-07 3.25E-07 4.98E-07 7.08E-07 9.55E-07 
t h  7.20E-03 1.31E-02 1.90E-02 2.49E-02 3.08E-02 3.6fE-02 4.26E-02 
pa 5.19E-04 6.58E-04 7.97E-04 9.36E-04 1.08E-03 1.21E-03 1.35E-03 
u 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87~+06 

np 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 
PU 1.23E+00 1.24E+00 1.24E+00 1.24E+00 1.24E+00 1.24E+00 1.23~+00 

t o t a l s  8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 
1 

ras2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwtX, 2Ogwd/mtu 40% h20/ 8% uo2 a c t i n i d e s  page 53 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=1.4610E+00mud, f l u x =  2.79E+08n/cm**2-sec 

o nucridc r r d i o a c t  i v i t v .  c u r f c s  

i n i t i a l  
1.05E-07 
1.05E-07 

bas is  * s i n  l e  r 
913.1 d 1217.t d 
1.54E-06 2.32E-06 
1.54E-06 2.33E-06 
3.34E-07 4.64E-07 

,eac tor -  assembly 
1521.9 d 1826.3 d 
3.26E-06 4.34E-06 
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rn219 
rn220 
rn222 
ra223 
ra224 
ra226 
ac227 
th227 
th228 
th230 
th231 
th234 
pa23 1 
pa233 
pa234m 
pa234 

u232 
u233 
u234 
u235 
u236 
u238 

np237 
pu236 
pu238 
pu239 
pu240 

t o t a l  
1 

sas2h: 
decay, f o l l  

0 

1.05E-07 
2.02E-08 
2.55E-08 
1.05E-07 
2.02E - 08 
2.63E-08 
1.34E-07 
1.14E-07 
2.10E-08 
1.21E-04 
3.71E-01 
2.91E+00 
8.48E-06 
7.04E+00 
2.91E+00 
3.78E-03 
1.81E-07 
2.74E-05 
1.32E+01 
3.71E-01 
2.66E+00 
2.91E+00 
7.04E+00 
3.16E-05 
7.52E-01 
7.33E-02 
1.32E-06 
5.28E+03 

f a r - f  ieLd 
.owing reac 

a c t  i n i des  page 
2.79E+O8n/cm**2-sec 

on b&u 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 
a t i o n  i d e n t i f i e d  by: power= 4.000E-03mu, burnup=l 

element thermal power, watts 
bas is  = s i n  l e  reac tor  assembly 

608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 
4.42E-09 7.34E-09 1.07E-08 1.46E-08 1.87E-08 
3.81E-09 6.45E-09 9.69E-09 1.35E-08 1.79E-08 
4.22E-08 7.13E-08 1.07E-07 1.49E-07 1.98E-07 
7.22E-08 1.22E-07 1.81E-07 2.51E-07 3.29E-07 
5.18E-08 8.72E-08 1.30E-07 1.81E-07 2.39E-07 
4.48E-08 7.55E-08 1.13E-07 1.576-07 2.06E-07 
1.62E-03 1.62E-03 1.62E-03 1.63E-03 1.63E-03 
3.22E-02 3.22E-02 3.22E-02 3.22E-02 3.22E-02 
5.36E-01 5.36E-01 5.36E-01 5.36E-01 5.36E-01 
2.01E-01 2.01E-01 2.01E-01 2.01E-01 2.01E-01 
2.71E-02 2.69E-02 2.68E-02 2.66E-02 2.65E-02 
7.97E-01 7.97E-01 7.97E-01 7.97E-01 7.97E-01 

I on b&w 15x15, 3.00wt%, ZOgud/mtu 40% h2o/ 1% uo2 
a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=l 

nuc r i de  amma power, wat ts  
bas i s  =s!n l e  reac to r  assembly 

608.8 d 913.1 d 1217.9 d 1521.9 d 1826.3 d 
1.67E-09 2.87E-09 4.40E-09 6.26E-09 8.44E-09 
3.22E-09 4.23E-09 5.23E-09 6.24E-09 7.24E-09 
6.82E-05 6.82E-05 6.82E-05 6.82E-05 6.82E-05 
1.67E-04 1.67E-04 1.67E-04 1.67E-04 1.67E-04 
5.13E-09 6.69E-09 8.25E-09 9.81E-09 1.14E-08 
9.34E-03 9.34E-03 9.34E-03 9.34E-03 9.34E-03 
1.92E-04 1.92E-04 1.92E-04 1.92E-04 1.92E-04 
4.40E-05 4.40E-05 4.40E-05 4.40E-05 4.4OE-05 

c r i  t based 
: t o r  i r r a d i  flux. 

i n i t i a l  

PP 
PO 
r n 
r e  
t h 
Pa 

u 
"P 
PU 

t o t a l s  
1 

f a r - f  i e l d  
Lowing reac 

c r i  t based 
: tor  i r r a d i  

ac t  i n i des  page 
2.79E+08n/cm**2-sec 

sas2h: 
decay, f o l l  

0 
f lux. 

i n i t i a l  
2.28E-10 
1.21E-09 
6.82E-05 
1.67E-04 
2.OlE-09 
9.33E-03 
1.92E-04 
4.40E-05 
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t o ' t e l  
1 

sas2h: 
decay, f o l  

0 

h 3 
ge 73 
as 75 
ge 76 
se 77  
se 78 
se 79 
se 80 
b r  81 
se 82 
k r  83 
k r  84 
k r  85 
r b  85 
k r  86 
r b  8 7  
s r  88 

Y 89 
s r  90 

Y 90 
z r  90 
z r  91 
z r  92 
z r  93 
z r  94 
no  95 
z r  96  
mo 96  
A0 9 7  
mo 98  
t c  99  
ru  99  
mol00 
r u l O l  
r u lO2  
rh103 
ru104 
pd105 
ru106 
pd106 
pdlO7 
pd108 
ag l09  
pd l10  
c d l l l  
c d l l 2  

f a r - f  i e l d  
owing reac 

i n i t i a l  
2.09E-06 
5.53E-07 
5.67E-06 
1.88E-05 
4.68E-05 
1 .lOE-04 
2.28E-04 
6.79E-04 
1.01E-03 
1.75E-03 
2.92E-03 
5.87E-03 
1.43E-03 
5.45E-03 
1 .TOE-02 
1.44E-02 
2.08E-02 
2.26E-02 
3.39E-02 
8.72E-06 
4.10E-04 
2.74E-02 
3.61E-02 
2.64E-02 
3.95E-02 
2.49E - 02 
3.94E-02 
3.67E - 06 
3.58E-02 
3.72E-02 
3.98E-02 
1.36E-06 
4.10E-02 
3.39E-02 
2.87E-02 
1.79E-02 
1.32E-02 
8.13E-03 
2.36E-03 
8.97E-04 
1.24E-03 
5.94E-04 
2.98E-04 
2.43E-04 
1.55E-04 
1.30E-04 

c r i  t based 
t o r  i r r a d i  

on b&w 15 
a t i o n  i den  

x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% uo2 
~ t i f i e d  by: power= 4.000E-03mw, burnup= l .  

n u c l i d e  concent ra t ions ,  grams 
b a s i s  = s i n  l e  r e a c t o r  assembl 

913.1 d 1217.5 d 1521.9 d 1856.3 d 
1.82E-06 1.74E-06 1.66E-06 1.58E-06 
5.53E-07 5.53E-07 5.53E-07 5.53E-07 
5.67E-06 5.67E-06 5.67E-06 5.67E-06 
1.88E-05 1.88E-05 1.88E-05 1.88E-05 
4.70E-05 4.70E-05 4.70E-05 4.70E-05 
1.10E-04 l . lOE-04 1.10E-04 l . lOE-04 
2.28E-04 2.28E-04 2.28E-04 2.28E-04 
6.79E-04 6.79E-04 6.79E-04 6.79E-04 
1.01E-03 1.01E-03 1.01E-03 1.01E-03 
1.75E-03 1.75E-03 1.75E-03 1.75E-03 
2.92E-03 2.92E-03 2.92E-03 2.92E-03 
5.87E-03 5.87E-03 5.87E-03 5.87E-03 
1.22E-03 1.15E-03 1.09E-03 1.04E-03 
5.66E-03 5.73E-03 5.79E-03 5.85E-03 
1.1OE-02 1.1OE-02 1.1OE-02 1.1OE-02 
1.44E-02 1.44E-02 1.44E-02 1.44E-02 
2.08E-02 2.08E-02 2.08E-02 2.08E-02 
2.81E-02 2.81E-02 2.81E-02 2.81E-02 
3.19E-02 3.12E-02 3.06E-02 3.00E-02 
8.28E-06 8.11E-06 7.95E-06 7.79E-06 
2.43E-03 3.08E-03 3.72E-03 4.34E-03 
3.56E-02 3.56E-02 3.56E-02 3.56E-02 
3.62E-02 3.62E-02 3.62E-02 3.62E-02 
2.64E-02 2.64E-02 2.646-02 2.64E-02 
3.95E-02 3.95E-02 3.95E-02 3.95E-02 
4.02E-02 4.02E-02 4.02E-02 4.02E-02 
3.94E-02 3.94E-02 3.94E-02 3.94E-02 
3.68E-06 3.68E-06 3.68E-06 3.68E-06 
3.59E-02 3.59E-02 3.59E-02 3.59E-02 
3.72E-02 3.72E-02 3.72E-02 3.72E-02 
4.03E-02 4.03E-02 4.03E-02 4.03E-02 
1.71E-06 1.82E-06 1.93E-06 2.04E-06 
4.10E-02 4.10E-02 4.10E-02 4.1OE-02 
3.39E-02 3.39E-02 3.39E-02 3.39E-02 
2.87E-02 2.87E-02 2.87E-02 2.87E-02 
2.12E-02 2.12E-02 2.12E-02 2.12E-02 
1.32E-02 1.32E-02 1.32E-02 1.32E-02 
8.18E-03 8.18E-03 8.18E-03 8.18E-03 
4.30E-04 2.44E-04 1.38E-04 7.83E-05 
2.83E-03 3.01E-03 3.12E-03 3.18E-03 
1.24E-03 1.24E-03 1.24E-03 1.24E-03 
5.94E-04 5.94E-04 5.94E-04 5.94E-04 
2.99E-04 2.99E-04 2.99E-04 2.99E-04 
2.43E-04 2.436-04 2.43E-04 2.43E-04 
1.60E-04 1.60E-04 1.60E-04 1.6OE-04 
1.30E-04 1.30E-04 1.30E-04 1.30E-04 

r oduc t s . ?9E+08n/cm* 
Pa 

*2 - sec 
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dec 
0 

sas2h: 
:ay, f o l l  

sn117 
sn118 
811119 
811120 
sn l2 lm 
sb l21 
811122 
sb123 
sn124 
sbl25 
te125 
te125m 
sn126 
te126 
i 127 

te128 
1129 

te130 
xe130 
xe131 
xe132 
cs133 
xe134 
cs135 
xe136 
ba136 
cs137 
be137 
be138 
la139 
ce140 
pr141 
eel42 
nd143 
eel44 
nd144 
nd145 
nd146 
pm147 
am147 
nd148 
am149 
nd15 0 
rm150 
rm151 
eu151 
am152 
eu153 

f a r - f  i e l d  
owing reac 

i n i t i a l  
8.95E-05 
9.16E-05 
1.01E-04 
1.01E-04 
6.65E-07 
1.19E-04 
1.28E-04 
1.28E-04 
2.15E-04 
2.16E-04 
2.60E-05 
2.27E-06 
3.54E-04 
2.01E-06 
9.74E-04 
2.99E-03 
6.30E-03 
1.50E-02 
1.86E-06 
2.44E-02 
3.72E-02 
6.18E-02 
6.89E-02 
5.95E-02 
5.63E-02 
4.52E-05 
5.58E-02 
6.55E-04 
6.05E-02 
5.81E-02 
5.74E-02 
4.72E-02 
5.47E-02 
5.84E-02 
3.41E-02 
1.73E-02 
3.79E-02 
2.86E-02 
1.84E-02 
2.43E-03 
1.63E-02 
1.05E-02 
6.57E-03 
7.53E-06 
4.62E-03 
1.78E-05 
2.75E-03 
1 .ME-03 

c r i t  based on b&w 15x15, 3 . 0 0 ~  
: to r  i r r a d i a t i o n  i d e n t i f i e d  by: 

nuc l ide  
bas is  = 

913.1 d 
8.96E-05 
9.16E-05 

it%, 20gud/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=l 
concentrations, grams 

s i n  I e  reac to r  assembl 
1217.5 d 1521.9 d l8r6.3 d 
8.96E-05 8.96E-05 8.96E-05 
9.16E-05 9.16E-05 9.16E-05 
1.01E-04 1.01E-04 1.01E-04 
1.01E-04 1.01E-04 1.OlE-04 
6.38E-07 6.31E-07 6.24E-07 
1.20E-04 1.20E-04 1.20E-04 
1.28E-04 1.28E-04 1.28E-04 
1.346-04 1.35E-04 1.35E-04 
2.15E-04 2.15E-04 2.15E-04 
9.38E-05 7.59E-05 6.14E-05 
1.52E-04 1.70E-04 1.85E-04 
1.33E-06 1.08E-06 8.73E-07 
3.54E-04 3.54E-04 3.54E-04 
2.06E-06 2.06E-06 2.07E-06 
1.06E-03 1.06E-03 1.06E-03 
2.99E-03 2.99E-03 2.99E-03 
6.46E-03 6.46E-03 6.46E-03 
1.50E-02 1.50E-02 1.50E-02 
1.86E-06 1.86E-06 1.86E-06 
2.52E-02 2.52E-02 2.52E-02 
3.77E-02 3.77E-02 3.77E-02 
6.32E-02 6.32E-02 6.32E-02 
6.89E-02 6.89E-02 6.89E-02 
5.96E-02 5.96E-02 5.96E-02 
5.63E-02 5.63E-02 5.63E-02 
4.76E-05 4.76E-05 4.76E-05 
5.16E-02 5.06E-02 4.97E-02 
4.79E-03 5.77E-03 6.74E-03 
6.05E-02 6.05E-02 6.05E-02 
5.81E-02 5.81E-02 5.8lE-02 
6.07E-02 6.07E-02 6.07E-02 
5.42E-02 5.42E-02 5.42E-02 
5.47E-02 5.47E-02 5.47E-02 
6.19E-02 6.19E-02 6.19E-02 
1.76E-03 8.41E-04 4.01E-04 
4.96E-02 5.06E-02 5.1OE-02 
3.79E-02 3.79E-02 3.79E-02 
2.87E-02 2.87E-02 2.87E-02 
8.04E-03 6.45E-03 5.18E-03 
1.38E-02 1.54E-02 1.67E-02 
1.63E-02 1.63E-02 1.63E-02 
1.06E-02 1.06E-02 1.06E-02 
6.57E-03 6.57E-03 6.57E-03 
7.53E-06 7.53E-06 7.53E-06 
4.52E-03 .5dE-03 4.47E-03 
1.35E-04 1.64E-04 1.93E-04 
2.75E-03 2.75E-03 2.75E-03 
1.7OE-03 1.7OE-03 !.TOE-03 

f i s s i o n  
f l u x =  2. 

roducts page 
, !9E+08n/cm**2- sec 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX1 2dgud/mtu 40% h20/ 8% uo2 
,cay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f l e d  by: power= 4.000E-03mw, burnup=l. 

nuc l i de  concentrat ions,  grams 

gd157 
gd158 
tb159 
gd160 
dy161 

t o t a l  
1 

dec 
0 

sas2h: 
:ay, f o l l  

h 3 
se 79 
k r  85 
s r  90 
Y 90 
Y 91 

z r  93 
nb 93m 
z r  95 
nb 95 
t c  99 
rh lO2 
ru106 
rh106 
pd107 
c d l  l3m 
s n l  l9m 
sn121 
sn l2 lm 
sn123 
sb125 
te125m 
sn126 
sb l26 
sb126m 
te127 
te127m 
i 129 

cs134 
cs135 
cs137 
ba137m 
ce144 
pr144 
pr144m 
pm147 
sm151 
eu154 

i n i t i a l  

f a r - f  i e l d  
ouing reac 

i n i  t i a l  
2.03E-02 
3.13E-06 
5.62E-01 
4.78E+00 
4.74E+00 
1.99E+OZ 
6.63E-05 
1.42E-06 
2.14E+02 
2.09E+02 
6.81E-04 
1.69E-06 
7.83E+00 
7.83E+00 
6.39E-07 
4.72E-04 
8.83E-04 
4.68E-01 
3.57E-05 
4.99E - 02 
2.26E-01 
4.10E-02 
1.01E-05 
3.85E-03 
5.29E-03 
4.14E+00 
6.64E-01 
1. l lE-06 
1.57E-04 
6.85E-05 
4.85E+OO 
4.60E+00 
I. O8E+O2 
1.08E+02 
1.52E+00 
1.7lE+Ol 
1.22E-01 
8.29E-06 

c r i  t base 
: t o r  i r r a d  

d on b&u 15 
i a t i o n  iden 

bas is  = 
913.1 d 
7.75E-05 
3.51E-05 
1.36E-05 
4.28E-06 
1.30E-06 
1.54€+00 

x15 3 . 0 0 ~  
t i f l e d  b 

n u c r i  
bas is  

913.1 d 
1.76E-02 
3.13E-06 
4.78E-01 
4.50E+00 
4.50E+00 
4.01E-03 
6.64E-05 
8.04E-06 
1.09E-02 
2.40E - 02 
6.89E-04 
9.27E-07 
1.43E+00 
1.43E+00 
6.39E-07 
4.18E-04 
1.02E-04 
2.69E-05 
3.46E-05 
3.72E-04 
1.21E-01 
2.97E-02 
1.01E-05 
1.41E-06 
1.01E-05 
2.04E-03 
2.08E-03 
1.14E-06 
6.80E-05 
6.87E - 05 
4.58~+00 
4.32~+00 
1.18E+01 
1.18~+01 
1.65E-01 
9.30E+00 
1 .2OE-01 
6.78E-06 

rtX, 2Ogwdl 
power= 4. 

de radioac 

f i s s i o n  roducts page 
f l u x =  2.?9E+08n/cm**2-sec 

'mtu 40% h2 
.000E -03mu, 
: t i v i t y ,  cu 
'eactor ass 
1521.9 d 

1.60E-02 
3.13E-06 
4.29E-01 
4.32E+00 
4.32E+00 
2.96E - 06 
6.64E-05 
1.21E-05 
1 .49E- 05 
3.29E-05 
6.89E-04 
6.23E-07 
4.58E-01 
4.58E-01 
6.39E-07 
3.85E-04 
2.42E-05 
2.63E-05. 
3.39E-05 
1.42E-05 
7.96E-02 
1.94E-02 
1.01E-05 
1.41E-06 
1.01E-05 
4.24E-05 
4.33E-05 
1.14E-06 
3.88E-05 
6.87E-05 
4.41E+00 
4.16E+00 
2.68E+00 
2.68E+00 
3.75E-02 
5.98€+00 
1.18E-01 
5.92E-06 

lo/ 8% u02 
burnup=l. 

~r i es 
embl y 
1826.3 d 

1.53E-02 
3.13E-06 
4.07E-01 
4.23E+00 
4.23E+00 
8.03E-08 
6.64E-05 
1.40E-05 
5.54E-07 
1.22E-06 
6.89E-04 
5.10E-07 
2.60E-01 
2.60E-01 
6.39E-07 
3.70E-04 
1.18E-05 
2.60E-05 
3.35E-05 
2.77E-06 
6.44E-02 
1.57E-02 
1.0lE-05 
1.41E-06 
1 .OlE-05 
6.13E-06 
6.25E-06 
1.14E-06 
2.93E-05 
6.87E-05 
4.32E+00. 
4.08E+00 
1.28E+00 
1.28E+00 
1.79E-02 
4.80E+00 
1.18E-01 
5.54E-06 

f i s s i o n  roducts Page 
f l u x =  2.!9E+08n/cn**2-sec 
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. eu155 1.64E-01 1.45E-01 1 .28~ -01  1.13E-01 1.00E-01 8.86E-02 7.83E-02. 
t o t a l  1.97E+04 1.81E+02 8.67E+01 5.47E+01 3.87E+01 3.02E+01 2.55E+01 

1 I 

sas2h: f a r - f i e l d  c r i t  based on bSw 15x15, 3.00wt%, 20gud/mtu 40% h20/ 8% uo2 f i s s i o n  roducts page 60 
decay, following reactor  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mw, burnup=1.4610E+OOmwd, f l u x =  2.!9E+08n/cm**~-sec 

0 element thermal power. watts 
bas is  = s i n  l e  reactor.assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.8 d 1521.9 d 1826.3 d 
h 6.83E-07 6.52E-07 6.22E-07 5.93E-07 5.66E-07 5.40E-07 5.16E-07 

k r  1.29E+Ol 7.99E-04 7.57E-04 7.17E-04 6.80E-04 6.44E-04 6.10E-04 

z r  
nb 
t c 
r u  
r h 
c d 
s n 
sb  
t e 
C S 
ba 
c e 
Pr 
P"' 
sm 
eu 

t o t a l s  
1 

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15 3.00wtX. 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  roducts page 61 
decay, f o l  lowing reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=l .4610E+00mwdI f l u x =  2.?9~+08n/cm**2-sec 

o nucr ide  ama power, wat ts  
bas is  =s fng le  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
k r  85 7.43E-06 7.04E-06 6.67E-06 6.32E-06 5.99E-06 5.68E-06 5.38E-06 
y 90 4.77E-08 4.72E-08 4.63E-08 4.53E-08 4.44E-08 4.35E-08 4.26E-08 

z r  95 9.30E-01 3.44E-02 1.28E-03 4.73E-05 1.75E-06 6.48E-08 2.40E-09 
nb 95 9.48E-01 7.63E-02 2.93E-03 1.09E-04 4.03E-06 1.49E-07 5.52E-09 
r h l 0 2  2.16E-08 1.77E-08 1.45E-08 l.19E-08 9.73E-09 7.97E-09 6.53E-09 
rh106 9.56E-03 5.42E-03 3.07E-03 1.74E-03 9.87E-04 5.60E-04 3.17E-04 
~ b 1 2 5  5.82E-04 4.77E-04 3.86E-04 3.13E-04 2.53E-04 2.05E-04 1.66E-04 
te125m 8.64E-06 9.48E-06 7.73E-06 6.26E-06 5.07E-06 4.10E-06 3.32E-06 
sn126 7.78E-09 7.78E-09 7.78E-09 7.78E-09 7.78E-09 7.78E-09 7.78E-09 
sb126 6.28E-05 2.30E-08 2.30E-08 2.30E-08 2.30E-08 2.3OE-08 2.30E-08 
sb126m 4.88E-05 9.27E-08 9.27E-08 9.27E-08 9.27E-08 9.27E-08 9.26E-08 
cs134 1.45E-06 l.lOE-06 8.29E-07 6.26E-07 4.73E-07 3.58E-07 2.70E-07 
ba137m 1.63E-02 1.60E-02 1.57E-02 1.54E-02 1.51E-02 1.48E-02 1.45E-02 
ce144 1.22E-02 5.83E-03 2.78E-03 1.32E-03 6.32E-04 3.01E-04 1.44E-04 
pr144 1.86E-02 8.86E-03 4.23E-03 2.02E-03 9.61E-04 4.59E-04 2.19E-04 
pr144m 1.13E-04 5.37E-05 2.56E-05 1.22E-05 5.82E-06 2.78E-06 1.32E-06 
p l 4 7  4.44E-07 3.75E-07 3.01E-07 2.41E-07 1.94E-07 1.55E-07 l.25E-07 
sm151 1.02E-08 1.02E-08 1.01E-08 1.01E-08 1.00E-08 9.96E-09 9.89E-09 
eu154 6.16E-08 5.76E-08 5.39E-08 5.04E-08 4.71E-08 4.40E-08 4.12E-08 
~ 1 5 5  6.30E-05 5.57E-05 4.92E-05 4.35E-05 3.84E-05 3.40E-05 3.00E-05 

t o t a l  
1 

1.28E+02 1.49E-01 3.04E-02 2.10E-02 1.80E-02 1.63E-02 1.54E-02 

ras2h: f a r - f i e l d  c r i t  based on b6w 15x15 3.00wtX1 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  roducts page 62 
decay, f 01 lowing reac to r  i r r a d i a t i o n  i den t  i f  l e d  by: power= 4 .OOOE-03mw, burnup=l.4610E+OOmwd, f l u x =  2.?9E+08n/cm**2- sec 

0 element gama power, wat ts  
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k r 
Y 
z r 
n b  
r h 
s n  
sb  
t e 
C S 
ba 
ce 
P r  
Pm 
sm 
eu 

t o t a l s  

i n i  t i a l  
6.74E+00 
9.80E+00 
4.79E+00 
9.09E+00 
9.50E-02 
1.23E+00 
5.15E+00 
5.57E+00 
8.75E+00 
4.72E+00 
2.08E+00 
1.79E+00 
8.53E-02 
4.44E-03 
5.17E-03 
1.28E+02 

b a s i s  = s i n  l e  r e a c t o r  assembly 
913.1 d 1217.f d 1521.9 d 1826 .3d  
6.32E-06 5.99E-06 5 .68~-06  5.38E-06 
1.31E-07 4.68E-08 4.36E-08 4.26E-08 
4.73E-05 1.75E-06 6.48E-08 2.40E-09 
1.09E-04 4.03E-06 1.49E-07 5.70E-09 
1 .74~-03 9.87E-04 5.60E-04 3.17E-04 
3.09E-08 1.51E-08 1.1OE-08 9.69E-09 
3.13E-04 2.53E-04 2.05E-04 1.66E-04 
6.46E-06 5.10E-06 4.10E-06 3.32E-06 
6.26E-07 4.73E-07 3.58E-07 2.70E-07 
1.54E-02 1.51E-02 1.48E-02 1.45E-02 
1.32E-03 6.32E-04 3.01E-04 1.44E-04 
2.03E-03 9.67E-04 4.61E-04 2.20E-04 
2.41E-07 1.94E-07 1.55E-07 1.25E-07 
1.01E-08 1.00E-08 9.96E-09 9.89E-09 
4.35E-05 3.85E-05 3.40E-05 3.01E-05 
2.10E-02 1.80E-02 1.63E-02 1.54E-02 

p h o t o n  spectrum as a f u n c t i o n  o f  t i m e  f o r  l i g h t  elements, c l a d d i n g  and s t r u c t u r a l  m a t e r i a l s  

emean 
(mev) 

1.00E -02 
3.00E - 02 
5.50E-02 
8.50E-02 
1.20E-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.4OE+OO 
2.80E+00 
3.25E+00 
3.75E+OO 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
nev/sec 

sas2h: f a r - f i e l d  c r i t  based on  b&w 15x15, 3.OOwt%, 2Ogwd/mtu 40% h20/ 8% uo2 
power= .OO mu burnup= l.mud, f l u x =  2.79E+08 n**2-sec 

spect rum o f  photon r e l e a s e  r a t e s ,  hotons/sec 
b a s i s  = s i n g l e  r e a c t o r  assembfy 

i n i  t i e l  
5.14E+ll 
1.69E+ll 

t i n  
608.8 d 
1.05E+04 
3.34E+03 
2.26E+03 
1.27E+03 
8.68E+02 
8.53E+02 
8.48E+02 
4.53E+04 
3.61E+04 
9.05E-02 
8.05E-03 
1.80E-03 
2.82E-05 

le a f t e r  d i  
913.1 d 
8.41E+03 
2.68E+03 
1.81E+03 
1.02E+03 
6.95E+02 
6.83E+02 
6.79E+02 
3.63E+04 
2.89E+04 
7.25E-02 
6.44E-03 
1.44E -03 
2.26E-05 

.OOE+OO .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.UOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
1.27E+05 1.01E+05 8.12E+04 6.50E+04 5.21~+04 4.17E+04 
8.87E+04 7.10E+04 5.69€+04 4.56E+04 3.65E+04 2.92E+O4 

8pectrum o f  cnerg  r e l e a s e  r a t e s ,  nev /wat t -sec  
b a s i s  = s i n g r e  r e a c t o r  assembly 

ti. c a f t e r  d i  
913.1 d 
2.1OE-02 
2.01E-02 
2.49E-02 
2.16E-02 
2.09E-02 
2.90E -02 
5.10E-02 

schar  e 
lzi7.! d i ;iHEriI 
1.73E-02 
1.67E-02 
2.32E-02 
4.08E-02 
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6.50E-01 
1.13E+00 
1 .58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

0 t o t a l  
0 gamma watts 
1 

photon spectrum as a f u n c t i o n  o f  t ime f o r  f i s s i o n  products 

emean 
(mev 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1 -2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E +00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
nev/sec 

emean 
(mev) 

1.00E -02 
3.00E-02 
5.50E-02 
8.50E-02 
1.2OE-01 
1.7OE-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.40E+00 

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX, 20 wd/mtu 40% h2o/ 8% uo2 
power= .OO mw, burnup= 1. nwd, f l u x =  2.78~+08 n**2 - sec 

spectrum o f  photon re lease ra tes ,  hotons/sec 
bas i s  = s i n g l e  reac to r  assembrv 

t ime a f t e r  d ischar  e 
304.4 d 608.8 d 913.1 d 1217.e d 1521.9 d 1826.3 d 
1.84E+12 9.01E+11 5.05E+ll 3.13E+11 2.17E+11 1.69E+ll 
8.29E+11 4.10E+ll 2.2 
4.27E+11 2.10E+ll 1.1 
2.77E+11 1.36E+Il 7.4 
3.94E+11 1.91E+11 9.7 
1.75E+ll 8.40E+10 4.5 
1.96E+ll 9.67E+10 5.2 
1.41E+12 2.80E+ll 1.9 
2.02E+10 1.00E+10 5.3 
9.69E+09 4 .74~+09 2.3 
1.71E+10 8.21E+09 3.9 
3.30E+08 1.73E+08 9.1 
4.16E+07 2.25E+07 1.2 
4.96E+06 2.81E+06 1.5 
2.19E+03 1.24E+03 7.0 
1.63E-09 1.71E-09 1.7 
8.17E-10 8.56E-10 8.8 
6.06E-10 6.35E-10 6.5 
5.6OE+12 2.33E+12 1.3 
1.21E+12 3.28E+11 2.0 

spectrum o f  ener 
bas is  = s i n  

'E+ l l  1.38E+11 9.41E+10 
E+11 7.01E+10 4.75E+10 
E+10 4.38E+10 2.90E+10 
E+10 5.20E+10 3.02E+10 
iE+10 2.73E+10 1.81E+10 
E+lO 3.04€+10 1.98~+10 
'E+l1 1.71E+ll 1.58~+11 
E+O9 2.93E+09 1.74E+09 
E+09 1.18E+09 6.10E+08 
'E+O9 1.89E+09 9.06E+08 
E+07 4.84€+07 2 .59~+07 
'E+07 6.64E+06 3 .64~+06 
lE+06 9.03E+05 5.12~+05 
IE+O2 3.98€+02 2.26E+02 
'E-09 1.82E-09 1.86E-09 
iE-10 9.13E-10 9.34E-10 
IE-10 6.78E-10 6.93E-10 
;E+12 8.52E+l l  6.17E+11 
E + l l  1.55E+ll 1.3OE+ll 
I re lease ra tes ,  mev/watt 
) r e  reac to r  assembly 

e a f t e r  d i  
913.1 d 
1 .26E+06 
1 .70E+06 
1.59E+06 
1.57E+06 
2.91E+06 
1.95E+06 
3.91E+06 
3.20E+07 
1 .49E+06 
9.23E+05 
1.97E+06 
5.47€+04 

schar c 
1217.9 d 1521.9 d 
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t o t a l  
gamma wat ts  

i 
mean 

n u c l i d e  

k r  85 
s r  90 

rK1;: 
1x137 
ba137m 
ce144 
pr144 
pm147 
eu155 

0 
mean 

nuc 1 i de 

k r  85 
s r  90 

r K 1 E  
sb125 
te125m 
cs137 
ba137m 
ce144 
p r  144 
pr144m 
pm147 

0 
mean 

n u c l i d e  

k r  85 
rr 90 

rK1 D 
cs137 
ce144 
pr144 
pm147 
eu155 

p r i n c i p a l  photon sources i n  group 1 hotons/sec 
energy = .0100 nev. nuc l i des  exceed~ng 1.0;-93 o f  t o t a l  group re lease r a t e  (2.17E+ll) a t  1521.9 d 

t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 7521.9 d 1826.3 d 

2.96E+09 2.81E+09 2.66E+09 2.52E+09 2.39E+09 2.27E+09 2.15E+09 
1.95E+10 1.91E+10 1.87E+10 1.83E+10 1.80E+10 1.76E+10 1.72E+10 
9.48E+10 9.39E+10 9.2OE+lO 9.01E+10 8.83E+10 8.65E+10 8 .47~+10 
2.33E+11 1.32E+ll 7.49E+10 4.24E+10 2.41E+10 1.36E+10 7.73E+09 
1.71E+10 1.68E+10 1.65E+10 1.62E+10 1.59E+10 1.55E+10 1.53E+10 
8.07E+08 7.88E+08 7.73E+08 7.58E+08 7.43E+08 7.29E+08 7.15E+08 - 
2.09E+ll 9.96E+10 4.75E+10 2.26E+10 1.08E+10 5.15E+09 2.46E+09 
2.77E+12 l.f2E+12 6.29E+11 3.00E+11 1.43E+11 6.83E+10 3.26E+10 
1.99E+10 1.68E+10 1.35E+10 1.08E+10 8.67E+09 6.95E+09 5.58E+09 
6.34E+08 3.84E+08 3.39E+08 3.00E+O8 2.65E+08 2.34E+08 2.07E+08 

p r i n c i p a l  photon sources i n  group 2, hotons/sec 
enerav = .0300 mev. nuc l ides  exceedins 1.0E-13 o f  t o t a l  g r o w  release r a t e  <9.41E+10) a t  1521.9 d -. 

- t i m e  a f t e r  d ischarge ' 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

8.64E+08 8.19E+08 7.76E+08 7.35E+08 6.97E+08 6.60E+08 6.26E+08 
5.51E+09 5.40E+09 5.29E+09 5.18E+09 5.08E+09 4.97E+09 4.87E+09 
3.09E+10 3.06E+10 3.00E+10 2.93E+10 2.87E+lO 2.82E+lO 2.76E+10 
7.78E+10 4.41E+10 2.50€+10 1.42€+10 8.03€+09 4.55E+09 2.58E+09 
4.15E+09 3.40E+09 2.75E+09 2.23E+09 1.80E+09 1.46E+09 1.18E+09 
1.75E+09 1.92E+09 1.57E+09 1.27E+09 1.03E+09 8.32E+08 6.73E+08 
4.77E+09 4.68E+09 4.59E+09 4.50E+09 4.42E+09 4.33E+09 4.25E+09 
1.39E+10 1.35E+10 1.33E+10 1.30E+10 1.28E+10 1.25E+10 1.23E+10 
4.85E+11 2.31E+11 l . lOE+ l l  5.26E+10 2.51E+10 1.20E+10 5.70E+09 
9.15E+ll 4.37E+ll 2.08E+ll 9.93~+10 4.74E+10 2.26E+10 1.08E+10 
1.87E+10 8.91E+09 4.25E+09 2.03E+09 9.67E+08 4.61E+08 2.20E+08 
4.37E+09 3.69E+09 2.96E+09 2.37E+09 1.91E+09 1.53E+09 1.23E+09 

p r i n c i p a l  photon sources i n  group 3 hotons/sec 
energy = .0550 mev. nuc l i des  exceeding 1.0k-83 o f  t o t a l  group re lease r a t e  (4.75E+lO) s t  1521.9 d 

t i m c  a f t e r  d ischarae 
i n i t i a l  

5.30E+08 
3.26E+09 
2.13E+10 
5.51E+10 
2.78E+09 
7.01E+10 
6.43E+ll 

- . - - . . - . 
1521.9 d l -  
4.05~+08 
2.94E+09 
1.95~+10 
3.23~+09 
2.52E+09 
1.73E+09 
1.59E+10 

1 
0 p r i n c i p a l  photon sources i n  group 4, hotons/sec 

mean energy = .0850 me". nuc l i des  cxcced~ng  1 .0~ -83  o f  t o t a l  group re lease r a t e  (2.90E+10) a t  1521.9 d 
nuc 1 i de t ime a f t e r  d ischarge 

I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
k r  85 2.65E+08 2.51E+08 2.38E+08 2.26E+08 2.14E+08 2.03E+08 1.92E+08 
s r  90 1.55E+09 1.52E+O9 1.49Et09 1.46E+09 1.43E+09 1.40E+09 1.37E+09 
y 90 1.24E+10 1.22E+10' l.ZOE+lO l.l7E+10 1.15E+10 1.13E+10 l.lOE+lO 
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0 p r i n c i p a l  photon sources i n  group 5 hotons/sec 
mean energy = .1200 mev. nuc l i des  exceeding 1 . 0 ~ - 9 3  o f  t o t a l  group re lease r a t e  (3.OZE+10) a t  1521.9 d 

nuc l  i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

k r  85 1.60E+08 1.52E+08 1.44E+08 1.36E+08 1.29E+08 1.22€+08 .16E+O8 
s r  90 8.84E+08 8.66E+08 8.48E+08 8.31E+08 8.14E+08 7.97E+08 $.81E+O8 

90 8.69E+09 8.61E+09 8.43E+09 8.26E+09 8.09E+09 7.93E+09 7.77E+09 
rK106 2.37E+10 I.~~E+IO 7.60E+09 4.31~+09 2.44E+09 1.38~+09 7.85E+08 
cs137 7.29E+08 7.15E+08 7.01E+08 6.88E+08 6.75E+08 6.62E+08 6.49E+08 
ce144 4.86E+ll 2.32E+11 l . lOE+ l l  5.27E+10 2.51E+10 1.2OE+10 5.71E+09 
pr144 2.71E+ll 1.29E+ll 6.16E+10 2.94€+10 1.40E+10 6.68E+09 3.18E+09 
pm147 1.66E+08 1.40E+08 l.l2E+08 9.00E+07 7.22E+07 5.80E+07 4.65E+07 
eu155 1.1OE+O9 9.70E+08 8.57E+08 7.58E+08 6.70E+08 5.92E+08 5.23E+08 

0 p r i n c i p a l  photon sources i n  group 6, photons/sec 
mean energy = .I700 mev. nuc l i des  exceeding 1.OE-03 o f  t o t a l  group re(ease r a t e  (1.81E+10) a t  -1521.9 d 

n u c l i d e  
i n i t i a l  

1.27E+08 

t ime a f t e r  
1217.5 d 

1 .O2E+O8 

discharge 
1521.9 d 
9.71E+07 

i p r i n c i p a l  photon sources i n  group 7, hotons/sec 
mean energy = .3000 mev. nuc l i des  exceeding 1 . 0 ~ - 9 3  o f  t o t a l  group re lease r a t e  (1.98E+10) a t  1521.9 d 

nuc l  i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

k r  85 7.67E+07 7.27E+07 6.89E+07 6.53E+07 6.19E+07 5.86E+07 5.55E+O7 
s r  90 2.86E+08 2.80E+08 2.74E+08 2.69E+08 2.63E+08 2.58E+08 2.53E+08 

90 9.95E+09 9.85E+09 9.65E+09 9.45€+09 9.26E+09 9.07E+09 8.89E+09 
r r106 3.06E+10 1.73E+10 9.83E+09 5.57E+09 3.16E+09 1.79E+09 1.02E+09 
sb125 2.37E+08 1.94E+08 1.57E+08 1.27E+08 1.03E+08 8.33E+07 6.74E+07 
cs137 2.60E+08 2.55E+08 2.51E+08 2.46E+08 2.41E+08 2.37E+08 2.32E+08 
pr144 3.35E+11 1.60E+ll 7.62E+10 3.63E+lO 1.73E+10 8.27E+09 3.94€+09 

0 p r i n c i p a l  photon sources i n  group I, hotons/sec 
mean energy = .6500 nev. nuc l i des  exceeding 1 .0~ -g3  o f  t o t a l  group re lease r i t e  (1.58E+ll) a t  1521.9 d 

n u c l i d e  
i n i t i a l  

4.21E+09 

t lme a f t e r  
1217.5 d 
3.91E+09 
9.75E+09 
2.21E+09 
1.44E+ll 
1.18E+lO 

, d i  scharge 
1521.9 d 
3.83E+09 
5.53~+09 
1.79E+09 
1.4lE+l l  
5.64E+09 
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0 ( r i n c i p a l  photon sources i n  sroup 9, hotonslsec 
mean energy * -1250 oev. nuc l i des  exceed~ng 1 .0~ -g3  o f  t o t a l  group re lease r a t e  (1.74€+09) a t  1521,9 d 

nuc 1 i de t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.0 d 1826.3 d 

90 5.48E+08 5.43E+08 5.32E+08 5.21E+08 5.11E+08 5.00€+08 4.90E+08 
rX106 8.80E+09 4.99E+09 2.83E+09 1.60E+09 9.09E+08 5.15E+08 2.92E+08 
pr144 2.93E+10 1.40E+10 6.65E+09 3.17E+09 1.51E+09 7.22E+08 3.4CE+08 

0 p r i n c i p a l  photon sources i n  group 10, photons/sec 
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mean energy  = 1.5750 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  g roup  r e l e a s e  r a t e  (6.10E+08) a t  
nuc 1 i de t i m e  a f t e r  d i s c h a r g e  

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
y  90 7.00E+07 6.93E+07 6.79E+07 6.65E+07 6.52E+07 6.39E+07 6.26E+07 

rh106 1.66E+09 9.41E+08 5.33E+08 3.02E+08 1.71E+08 9.71E+07 5.51E+O7 
pr144 1.82€+10 8.68E+09 4.14E+09 1.97E+09 9.42E+08 4.49E+08 2.14E+08 

p r i n c i p a l  pho ton  sources i n  group 11 ho tons /sec  
mean energy = .0000 mev. n u c l i d e s  exceeding 1 . 0 ~ - 8 3  o f  t o t a l  g roup  r e l e a s e  r a t e  (9.06E+08) a t  

n u c l i d e  t i m e  a f t e r  d i s c h a r g e  
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

90 4.19E+06 4.15E+06 4.06E+06 3.98E+06 3.90E+06 3.82E+06 3.74E+06 
rK106 5.39E+08 3.06E+08 1.73~+08 9.82E+07 5.57€+07 3 .16~+07 1 .79~+07  
pr144 3.53E+10 1.68E+10 8.03E+09 3.83E+09 1.83E+09 8.71€+08 4.15E+08 

p r i n c i p a l  pho ton  sources i n  group 12 ho tons /sec  
mean energy  = .4000 Rev. n u c l i d e s  exceedina I.oE-!~ o f  t o t a l  g r o w  r e l e a s e  r a t e  (2.59E+07) a t  -. 

nuc l i de - t i m e  a f t e r  discharg; ' 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
rh l06  3.01E+08 1.71E+08 9.69E+07 5.49E+07 3.11E+07 1.76E+07 1.00E+07 
or144 3.34E+08 1.59E+08 7.59E+07 3.62E+07 l.73€+07 8.23€+06 3.92E+06 

p r i n c i p a l  pho ton  sources i n  g roup  13 hotons/sec 
mean cnergy  = -8000 mev. n u c l i d e s  e x c e e d ~ n g  1.0;-13 o f  t o t a l  g roup  r e l e a s e  r a t e  (3.64E+06) a t  

n u c l i d e  t i m e  a f t e r  d i s c h a r g e  
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 5.09E+07 2.88E+07 1.63E+07 9.27E+06 5.25E+06 2.98E+06 1.69E+06 
pr144 2.69E+07 1.28E+07 6.11E+06 2.91E+06 1.39E+06 6.63E+05 3.16E+05 

p r i n c i p a l  pho ton  sources i n  group 14, ho tons /sec  
mean energy = .2500 mev. n u c l i d e s  exceeding 1 . 0 ~ - 8 3  o f  t o t a l  g roup  r e l e a s e  r a t e  (5.12E+05) a t  

nuc l i de t i m e  a f t e r  d ischarae  . . - - - . - - 
i n i t i a l  304.4 d 608.8 d 913.1 d i21?.5.d-'1$2i:9-b--1826,3 d 

rh106 8.75E+06 4.96E+06 2.81€+06 1.59E+06 9.03E+05 5.12E+05 2.90E+05 
r i n c i p a l  pho ton  sources i n  group 15, h o t o n s l s e c  

mean energy = P.7500 mev. n u c l i d e s  exceeding 1 . 0 ~ - 6 3  o f  t o t a l  group r e l e a s e  r a t e  (2.26E+02) a t  
nuc l i de t i m e  a f t e r  d i s c h a r g e  

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
rh106 3.86E+03 2.19E+03 1.24E+03 7.02E+02 3.98E+02 2.26E+02 1.28E+02 

p r i n c i p a l  pho ton  sources i n  group 16, ho tons /sec  
mean energy  = 4.2500 mev. n u c l i d e s  e x c e e d ~ n g  1.0~-!3 o f  t o t a l  g roup  r e l e a s e  r a t e  (1.86E-09) a t  

nuc 1 i de t i m e  a f t e r  d i s c h a r g e  . 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 1.47E-09 1.47E-09 1.47E-09 1.47E-09 1.47E-09 1.47E-09 1.47E-09 
sm147 6.24E-11 1.61E-10 2.40E-10 3.03E-10 3.54E-10 3.95E-10 4.27E-10 

e r i n c i p a l  pho ton  sources i n  group 17 hotons/sec 
mean energy = .7500 mev. n u c l i d e s  exceeding 1.0;-63 o f  t o t a l  g r o w  r e l e a s e  r a t e  (9.34E-10) a t  - - 

nuc l i de - t i m e  a f t e r  discharge ' 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce l42 7.36E-10 7.36E-10 7.36E-10 7.36E-10 7.36E-10 7.36E-10 7.36E-10 
sm147 3.13E-11 8.07E-11 1.2OE-10 1.52E-10 1.77E-10 1.98E-10 2.14E-10 

g r i n c i p a l  pho ton  sources i n  g roup  18 ho tons /sec  
mean energy  = -5000 ncv. n u c l i d e s  e x c e e d ~ n g  I . o E - ~ ~  o f  t o t a l  g roup  r e l e a s e  r a t e  (6 .93~-10 )  a t  

nuc l i de t i m e  a f t e r  d i s c h a r g e  
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 5.46E-10 5.46E-10 5.46E-10 5.46E-10 5.46E-10 5.46E-10 5.46E-10 
sm147 2.32E-11 5.98E-11 8.92E-11 1.13E-10 1.32E-10 1.47E-10 t.59E-10 

pho ton  spectrum as  a f u n c t i o n  o f  t i m e  f o r  heavy m e t a l s  and t h e i r  daugh te rs  

sas2h: f a r - f i e l d  c r i t  based on M u  15x15, 3.OOutX, 2Ogwd/mtu 40% h20/ 8% uo 
power= .OO mu, b u r n u  l.mud, f l u x =  2.79E+08 n**2-sec 

a c t i n i d e  pho ton  r e y i a s e  r a t e s ,  pho tonr /sec  

page 68 
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b a s i s  = s i n g l e  r e a c t o r  assembly 
0 

emean 
i n i t i a l  

1.33E+14 
8.46~+12 
1 .O9E+13 
5.26E+13 

t ime  a f t e r  d i s cha r  e 
608.8 d 913.1 d 1217.3 d 
5.50E+ll 5.50E+ll 5 .50~+11 

t o t a l  
mev/sec 

a c t i n i d e  energy r e l ease  ra tes ,  mev/watt- 
b a s i s  = s i n g l e  r e a c t o r  assembly 

sec 

le a f t e r  d i  
913.1 d 
1.37~+06 
3.46~+05 
2.77E+05 
3.2OE+06 
8.69E+05 
8.07E+05 
9 .77~  +06 
1.02~+06 
2.58~+05 
4.21E+04 
1.82~+04 
1.77~+01 
1 -50E+Ol 

emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E -02 
8.50E-02 
1.20E-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1 .58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
gamma w a t t s  

page 70 
n e u t r o n  source i n t e n s i t y  as r f u n c t i o n  o f  t i n e  

sas2h: f a r - f i e l d  c r i t  based on M w  15x15, 3.OOwtX, ZOgwd/mtu 40% h20/ 8% uo2 
a l pha -n  neu t ron  source, neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  rssembly  
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I 

n e u t r o n  source i n t e n s i t y  as  a f u n c t i o n  o f  t i m e  

sas2h: f a r - f i e l d  c r i t  based o n  Mw 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
a l p h a - n  n e u t r o n  source, neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

page 71 
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am24 0 
am24 1 
em242m 
am243 
cm24 1 
cm242 
cm243 
cm244 

0 t o t a l  
1 

th230 
pa23 1 

u232 
u234 
u235 
u236 
u237 
u238 
u239 

np236 
np238 
np239 
pu236 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
am24 1 
am24 2m 
am24 2 
am243 
am244 
cm242 
cm243 
cm244 
cm245 
cm246 

t o t a l  - - - - - -  
t o t a l  

n e u t r o n  source i n t e n s i t y  as a f u n c t i o n  o f  t i m e  

sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtXV ZOgwd/mtu 40% h2o/ 8% uo2 
spontaneous f i s s i o n  neu t ron  source, neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

a l pha -n  neu t ron  source spectrum as a f u n c t i o n  o f  t ime 
(us i ng  r e a c t i o n  spec t r a  f o r  uranium d i o x i d e )  

sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, S.OOwtX, ZOgwd/mtu 40% h20/ 8% uo2 
a tpha-n  neu t ron  spectra,  neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 

page 72 

boundaries, mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
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1 6.43E+00 - 2.00E+01 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
2 3.00E+00 - 6.43E+00 2.458E+03 2.458E+03 2.457E+03 2.456E+03 2.456E+03 2.455E+03 2.454E+03 
3 1.85E+00 - 3.00E+00 6.963E+03 6.964E+03 6.961E+03 6.959E+03 6.957E+03 6.954E+03 6.952E+03 
4 1.40E+00 - 1.85E+00 1.870E+03 1.870E+03 1.870E+03 1.869E+03 1.868E+03 1.868E+03 1.867E+03 
5 9.00E-01 - 1.40E+00 1.052E+03 1.052E+O3 1.052E+03 1.051E+03 1.051E+03 1.051E+03 1.050E+03 
6 4.00E-01 - 9.00E-01 3.056E+02 3.056E+02 3.055E+02 3.054E+02 3.053E+02 3.052E+02 3.051E+02 
7 1.00E-01 - 4.00E-01 4.775E+01 4.776E+01 4.774E+01 4.773E+01 4.771E+01 4.770E+01 4.768E+01 
8 1.70E-02 - 1.00E-01 .000E+00 .000E+00 .000E+00 .000E+OO .OOOE+OO .000E+00 .000E+00 
9 3.00E-03 - 1.70E-02 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 

10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+00 .00OE+00 .000E+00 .000E+00 
13 1.00E-05 - 3.00E-05 .OOOE+00 .000E+00 .00OE+00 .000E+00 .000E+00 .000E+00 .000E+00 
14 3.05E-06 - 1.00E-05 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
15 1.77E-06 - 3.05E-06 .00OE+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .000E+00 .000E+00 .00DE+00 .000E+00 .000E+00 
17 1.13E-06 - 1.30E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
18 1.00E-06 - 1.13E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
19 8.00E-07 - 1.00E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
20 4.00E-07 - 8.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
21 3.25E-07 - 4.00E-07 .000E+00 .OOOE+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
22 2.25E-07 - 3.25E-07 .000E+OO .000E+00 .000E+00 .060E+OO .00DE+00 .000E+00 .000E+00 
23 1.00E-07 - 2.25E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
26 1.OOE-08 - 3.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
27 1.00E-11 - 1.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 

0 1.27OE+04 1.270E+04 1.269E+04 1.269E+04 1.268E+04 1.268E+04 1.268E+04 
1 

spontaneous f i s s i o n  neu t ron  source spectrum as a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX8 ZOgwd/mtu 40% h20/ 8% uo2 
spontaneous f i s s i o n  neu t ron  spec t ra ,  neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 

boundar ies,  mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

page 74 
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t o t a l  (a lpha-n  p l u s  spon. f i s s i o n )  neut ron source spectrum as a f u n c t i o n  o f  t ime 
(us ing  r e a c t i o n  spectra f o r  uranium d iox ide )  

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
neutron s ectra,  neutrons/sec/basis 

bas ts  = s i n g f e  reac tor  assembly 

boundaries, mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

18 1.00E-06 - 1.13E-06 .000E+00 .000E+00 .000E+00 
19 8.OOE-07 - 1.00E-06 .000E+00 .000E+00 .000E+00 
20 4.00E-07 - 8.00E-07 .000E+00 .000E+00 .OOOE+OO 
21 3.25E-07 - 4.00E-07 .000E+00 .000E+00 .000E+00 
22 2.25E-07 - 3.25E-07 .000E+00 .000E+00 .000E+00 
23 1.00E-07 - 2.25E-07 .000E+00 .000E+00 .000E+00 
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+00 
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 
26 1.00E-08 - 3.00E-08 .OOOE+00 .000E+00 .000E+00 
27 1.00E-11 - 1.00E-08 .000E+00 .000E+00 .000E+00 

0 1.303E+05 1.303E+05 1.303€+05 
1 
1 amma sources determined * 
Ocase app l i es  the  f o l  louyng photon d? ta  base 

master photon l i b r a r y  
i n  b i n a r y  mode 

0 t he  sources inc lude photons o f  nuc l i des  for... 

l i g h t  elements 
a c t i n i d e s  
f i s s i o n  products 

game source spectrum f o r  amma l i n e s  (sas2) 
1826.!5 day t ime o f  the  requested nuc l i des  

energy i n t e r v a l  i n  nev photons / second mev / second 
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2.0000E-01 
3.0000E-01 
4.0000E-01 
6.0000E-01 
8.0000E-01 
1.0000E+00 
1.3300E+00 
1.6600E+00 
2.0000E+00 
2.5000E+00 
3.0000E+00 
4.0000E+00 
5.0000€+00 
6.5000E+00 
8.0000E+00 
t o t a l s  

t o t a l  energy from nuc l i des  w i t h  spectrum data = 1.8733€+11 
t o t a l  energy from nuc l i des  w i t h  no spectrum data = 4.6955€+04 

0 . r e s u l t s  on l o  i ce1  u n i t  no. 71, p o s i t i o n  2, f o r  t ime s t e  6, subcase 7. ( run  p o s i t i o n  1, case p o s i t i o n  2) 
t i t l e :  ses2h: f a r - f i e l d  c r i t  based on bgw 15x15, 3.00wtX, 50gwd/mtu 40% h2o/ 8% uo2 

0 . terminated l o g i c a l  u n i t  no. 71 w i t h  zero f l a g  record. 
1 normal t e rm ina t i on  o f  execut ion  
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I  

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . .  

end comp 
I  

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - . * - -  

I  

f u e l - p i n - c e l l  geometry: 
I  

symmslabcel l  340. 280. 1 3 281. 2 end 
I  

assembly and c y c l e  parameters: 
I  

npin/assm=l fue lngth=280.  n c y c l e s = l  n l i b / cyc=S  vo l fue l to t=1 .1494E7 
p r i n t l e v e l = 6  inp leve t=O end 
power=0.004 burn=3.6525e3 down=1.82625e3 

end 

dddddddddddd 
ddddddddddddd 
dd  dd 
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iiiiii 

iiiii 
liiii 

iiiii 
iiiii 

eeeeeeeeeeeee 
eeeeeeeeeeeee 
ee 
ee 
ee 
eeeeeeeee 
eeeeeeeee 
ee 
ee 
ee 
eeeeeeeeeeeee 
eeeeeeeeeeeee 

nn nn 
nnn nn 
nnnn nn 
nn nn nn 
nn n n  nn 
nn nn  nn 
nn nn nn 
nn nn nn 
nn nn  nn 
nn nnnn 
nn nnn 
nn nn 

SSSSSSSSSSS 
SSSSSSSSSSSSS 
S S S S 
S S 
SS 
SSSSSSSSSsSS 

SSSSSSSSSSSS 
SS 
S S 

S S S S 
SSSSSSSSSSSSS 

SSSSSSSSSSS 



.%-' il 

Aug 29 14:02 1996 F i l e  Name: tu f f6 .sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X I V  - Page 3 

0 

SSSSSSSSSSS 
SSSSSsSSSSSSS 
s S SS 
S S 
S S 
sSSSSSSSSSSS 

SSSSSSSSSSSs 
SS 
s S 

SS SS 
SSSSSSSSSSSsS 

SSSSSSSSSSS 

C C C C C C C C C C C  
C C C C C C C C C C C C C  
C c C C 
C c 
C C  
C C  
C C  
C C 
C C 
C C C C 
C C C C C C C C C C C C C  

C C C C C C C C C C C  

aaaaaaaaa 
aaaaaaaaaaa 

aa a a 
ae a a 
aa a a 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
a a a a 
a a a a 
a a a a 
a a a a 
a a a a 

11 eeeeeeeeeeeee 
11 eeeeeeeeeeeee 
11 ee 
11 ee 
11 e e 
11 eeeeeeeee 
11 eeeeeeeee 
11 e e 
11 e e 
11 e e 
1 1 l l l 1 1 1 l l l 1 l  eeeeeeeeeeeee 
1111111111111 eeeeeeeeeeeee 

................................................................................ 

................................................................................ 

................................................................................ 
***** ***** 
* *~ * t  program v e r i f i c a t i o n  i n f o r m a t i o n  +**** 
***** ***** 
****t code system: s c a l e  v e r s i o n :  4.3 t*t** 

***** ***** 
................................................................................ 
....................................................................... 
***** ***** 
***** ***** 
~r*+** program: 000004 ***** 
***** ***** 
***** c r e a t i o n  date: 03/13/96 ***** ***** ***** 
c**++ 1 i b r a r y :  / u s r l / o r n l / S c a l e / b i n  c**** 
***** ***** 
**a** ***a* 
**+re t e s t  code: o r i g e n s  ****t 
***** ***** 
***I. vers ion :  3.0 + t * * ~  

***I. ***** 
****o jobnam:  d a v i s  ***+t 
***a. tt*t* 

, ,. d a t e  of  execu t ion :  08/28/96 ' *t*tt 
****I ***** 
***Io t i n e  of execution: 18:09:43 ~+** t  
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***** ***** 
***** ***** 
................................................................................ 
................................................................................ 
................................................................................ 

1  
0 -1q  a r ray  has 1  en t r i es .  
0 Oq a r ray  has 1  en t r i es .  
0  Oq a r r a y  has 1  en t r i es .  
0  Oq a r r a y  has 1  en t r i es .  
0 0  a r r a y  has 1 en t r i es .  
0  ab l .  grec . machine word app l i ed  has, a t  leas t ,  a  16 s i g n i f i c a n t  f i g u r e  accuracy. 
0 s  o r t - l i v e d  s p l i t  t e s t  f r ac t i on ,  qxn 9.1188E-04 
0  ha l f -no rm o f  m a t r i x  used, axn = 7.0000E+00 
0 4 -p lace -accu racy - re ten t i on  r a t i o ,  r a t i o 4  = 6.4516E-13 
0  l q  a r ray  has 20 en t r i es .  
0 3q a r r a y  has 1  en t r i es .  
0 3q a r ray  has 1  en t r i es .  
0  3q a r r a y  has 1 en t r i es .  
0  3q a r r a y  has 1  en t r i es .  
0 4q a r r a y  has 1  en t r i es .  
0  54q a r ray  has 12 en t r i es .  
l l i b r a r y  information...  

c ross -sec t i on  data taken from p o s i t i o n  number 1 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0  
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a  time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0  app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass I 

0 
P:sile-system c o n t r o l  module sas2 l i b r a r y *  
used a  time-dependent neutron spectrum, f o r  each o f  t he  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... ................................................................................ 
* 

p r e l i m  l w r  o r i gen -s  b ina ry  working l i b r a r y - - i d  = 1143 * 
made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 

data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  L i b r a r i e s  
c decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from end f /b -v i  

neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : t h e  npresas2n case updat ing a l l  nuc l i des  on the  sca le  *purnupn l i b r a r y  

f i s s i o n  product y i e l d s  a r e  from endf/b-v 

hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
tEe photon data a r e  from the master photon data  base, 

produced t o  i nc lude  bremsstrahlung f rom uo2 m a t r i x  1, 

* 
see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 

................................................................................ 
* 
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................................................................................ 
.other i d e n t i f i c a t i o n  and s i zes  o f  L ib rary .  
data se t  name: f t 33 f001  

8/28/1996 date l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  L i b r a r y  
689 number o f  l igh t -e lement  nuc l i des  
129 number of a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

7993 number o f  nonzero o f f - d i e  onal ma t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on baw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

nuc l i de  concentrat ions,  grams 
bas is  = s i n g l e  reac to r  assembly 

i n i t i a l  1E-18 d 
na 23 1.73E+05 1.73E+05 
a1 27 1.35E+06 1.35E+06 

t o t a l  1.52E+06 1.52E+06 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gud/mtu 40% h2o/ 8% uo2 
nuc l i de  concentrat ions,  grams 
bas i s  = s i n g l e  reac to r  assembly 

i n i t i a l  1E-18 d 
u234 2.12E+03 2.12E+03 
u235 1.72E+05 1.72E+05 
u236 4.12E+04 4.12E+04 
u238 8.66E+06 8.66E+06 

np237 9.99E+03 9.99E+03 
t o t a l  8.88E+06 8.88E+06 

sas2h: f a r - f i e l d  c r i t  based on ban 15x15, 3.00wtX 20gud/mtu 40% h2o/ 8% uo2 
power= .OOmu, burnup= 3.mwd f l u x =  3.60~+08n/cm**2-sec 

page 3 

bas is  = 
(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only, i f  c o r r e c t l y  weighted cross sec t ions  are  applied.) 

i n i t i a l  182.6 d 365.3 d 54f.9 d 730.5 d 730.5 d 
product ions  1.023181E+06 1.023184E+06 1.023188E+06 1.023192E+06 1.023196E+06 1.023196E+06 
absorp t ions  8.460839E+05 8.460914E+05 8.460971E+05 8.461029E+05 8.461086E+05 8.461086E+05 
k i n f i n i t y  1.209313E+00 1.209307E+00 1.209303E+00 1.209300E+00 1.209296E+00 1.209296E+00 

i n i t i a l  182.6 d 365.3 d 547.9 d 730.5 d 730.5 d 

l i g h t  elements 

act  i n i des  

-... - 
a c t i n i d e  
absorpt ions 8.423189E+05 8.423211E+05 8.423233E+05 8.423256E+05 8.423276E+05 8.423276€+05 - -  - - - - - - - - - 
non -ac t i n i de  
abs. f racs .  4.449964E-03 4.456222E-03 4.460275E-03 4.464388E-03 4.468620E-03 4.468620E-03 

1 sas2h: f a r - f i e l d  c r t t  based on b&w 15x15 3.00wtX 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o l  t o t a l  absor t i o n  r a t e  

power= .OOmw, burnup= 3-mwd, f l u x =  3.00~+~8n/cm**2-sec 
0 i n i t i a l  182.6 d 365.3 d 547.9 d 730.5 d 730.5 d 



- -u 
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gd155 
mo 95 
sm152 
k r  83 
cs135 
rulO 1 
sm147 
pr141 
eu153 
La139 
rh105 
pd105 
z r  93 
e u l 5 l  
i 129 

pr143 
mo 97 
xe133 
agl09 
nd144 
ce141 
pm149 
nd147 
z r  91 
rulO2 

Y 89 
ce142 
s r  90 
nd148 
nd146 
ba138 
pd108 
in115 
ce140 
ce144 
xe132 
sas2h: f a r -  

2 .75~-09  
2.48E-09 
8.28E-09 
1.05E-09 
1.02E-09 
2.17E-10 
7.29E-10 
2.66E-09 
5.61E-10 
1.99E-09 
4.00E-10 
1.43E-10 
1.54E-09 
9.62E-10 
9.44E-10 
1.57E-10 
2.29E-10 
1.61E-10 
2.05E-10 
2.08E-10 
1.99E-10 
1.66E-10 
1.42E-10 
1.37E-10 
1.34E-10 
1.18E-10 
2.15E-10 
1.18E-10 

. i t  based 01 

9.44E-10 9.44E-10 9.44E-10 9.43E-10 
4.10E-10 6.74E-10 9.40E-10 9.40E-10 
4.58E-10 6.87E-10 9.16E-10 9.16E-10 
4.07E-10 6.61E-10 9.15E-10 9.15E-10 
4. l lE-10 6.16E-10 8.22E-10 8.22E-10 
4.13E-10 6.16E-10 8.16E-10 8.16E-10 
3.99E-10 5.98E-10 7.98E-10 7.98E-10 
3.32E-10 4.99E-10 6.65E-10 6.65E-10 
2.83E-10 4.25E-10 5.66E-10 5.66E-10 
2.75E-10 4.12E-10 5.50E-10 5.50E-10 
2.72E-10 4.10E-10 5.49E-10 5.49E-10 
2.50E-10 3.83E-10 5.15E-10 5.15E-10 
3.53E-10 4.42E-10 4.98E-10 4.98E-10 
2.39E-10 3.60E-10 4.81E-10 4.81E-10 

1 b&w 15x15 3.00wtX 20gud/mtu 40% h2o/ 
f r a c t i o n  01 t o t a l  sbsor t i o n  r a t e  

3.mwd, f l u x =  3.00E+~8n/cm**2-scc 
365.3 d 547.9 d 730.5 d 730.5 d 

f i s s i o n  products page 5 
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r b  85 
c d l  1 1 
te130 
sm154 
r b  87 
k r  85 
se 77 
be140 
sm153 
k r  84 
eu156 
sm150 
s r  89 
se 79 
s b l 2 l  
sb123 
ru106 
k r  86 
ce143 
te128 

!:" 8P 
la140 
gd156 
mo 99 
se 80 
d 161 
t i 1 5 9  
te127m 
cd112 
sas2h : 

Par 

li 6 
1131 

sb125 
sn117 
sn119 
sn115 
pm148m 
s r  88 
p d l l O  
cd114 
z r  90 
se 82 
gd158 
te125 
sn126 
se 78 
tel29m 
sn124 
eu154 
dy162 
dy164 
as 75 

Y 90 
s n l l 8  
be136 

f a r -  

ler= 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
. f i e l d  c r  

. OOmu 
i n i t i a l  

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E*00 

2.48E-11 
1.95E-11 
1.92E-11 
1.88E-11 
1.82E- 11 
1.81E-11 
1.26E-11 
4.72E-11 
3.79E-11 
8.70E-12 
3.38E-11 
2.05E-12 
2.79E-11 
6.52E-12 
6.26E-12 
4.82E-12 
7.45E-12 
4.73E-12 
1.74E-11 
4.26E-12 
1.42E-12 
2.26E-11 
1.54E-11 
2.96E-12 
1.32E-11 
3.05E-12 
2.55E-12 
1.81E-12 
4.91E-12 
1.72E-12 
i t based 

, burnup= 
182.6 d 

1.736-12 
6.77E-12 
1.756-12 
1.38E-12 
1.12E-12 
1.01E-12 
7.65E-13 
8.71E-13 
6.31E-13 
6.16E-13 
1.51E-13 
5.91E-13 
5.70E-13 
1.4OE- 13 
4.71E-13 
4.51E-13 
1.74E-12 
3.68E-13 
2.88E-13 
3.49E-13 
3.12E-13 
2.69E-13 
1.97E-13 
1.51E-13 
1.29E-13 

4.98E- 
4.02E- 
3.8SE- 
3.75E- 
3.65E- 
3.56E- 
2.53E- 
4.72E- 
3.79E- 
1.74E- 
3.38E- 
7.95E- 
3.02E- 
1.30E- 
1.26E- 
9.84E - 
1.27E- 
9.47E - 
1.74E- 
8.53E- 
5.11E- 
2.26E- 
1.54E- 
6.33E - 
1.32E- 
6.10E- 
5.25E- 
3.64E- 
6.53E- 
3.46E- 

on b&u 1 
f r a c t  i 

3. 
365.3 

11 7.51E-11 1.01E-10 1.01E-10 
11 6.09E-11 8.16E-11 8.16E-11 
11 5.77E-11 7.69E-11 7.69E-11 
11 5.63E-11 7.50E-11 7.50E-11 
11 5.47E-11 7.29E-11 7.29E-11 
11 5.26E-11 6.90E-11 6.9OE-11 
11 3.80E-11 5.07E-11 5.08E-11 
11 4.72E-11 4.72E-11 4.71E-11 
11 3.79E-11 3.79E-11 3.76E-11 
11 2.61E-11 3.48E-11 3.48E-11 
11 3.38E-11 3.38E-11 3.38E-11 
12 1.77E-11 3.13E-11 3.13E-11 
11 3.04E-11 3.04E-11 3.04E-11 
11 1.96E-11 2.61E-11 2.61E-11 
11 1.89E-11 2.52E-11 2.52E-11 
12 1.50E-11 2.01E-11 2.OlE-11 
11 1.65E-11 1.92E-11 1.92E-11 
12 1.42E-11 1.89E-11 1.89E-11 
11 1.74E-11 1.74E-11 1.73E-11 
12 1.28E-11 1.71E-11 1.71E-11 
12 1.04E-11 1.69E-11 1.69E-11 
11 2.26E-11 2.26E-11 1.56E-11 
11 1.54E-11 1.54E-11 1.54E-11 
12 9.71E-12 1 1 E - 1  1.31E-11 
11 1 . 3 - I  1.32E-11 1.31E-11 
12 9.15E-12 1.22E-11 1.22E-11 
12, 7.95E-12 1.06E-11 1.06E-11 
12 5.47E-12 7.29E-12 7.29E-12 
12 7.03E-12 7.19E-12 7.19E-12 
12 5.20E-12 6.94E-12 6.94E-12 
5x15 3.00utX 2Ogwd/mtu 40% h20 
on o+ t o t a l  absor t i o n  r a t e  
mud, f l u x =  3.00E+~8n/cm**2-sec 
~d 547 .9d  7 3 0 . 5 d  730.5d 

f i s s i o n  products 
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cd116 
sn l 22  
s n l 2 0  
cs134 
a g l l l  
k r  82 
dy163 
ru 99  
ge 73 
eu157 
c d l  l5m 
xe130 
pm148 
mo 96 
ge 76 
gd160 
1x136 
te126 
in113 
eu152 
rulOO 
sn125 
ru105 
ho165 

1 ses2h: f a r -  
0 

power= 
0 

.00E+00 1.28E-13 2.55E-13 3.83E-13 5.10E-13 5.10E-13 

.00E+00 1.25E-13 2.49E-13 3.74E-13 4.98E-13 4.98E-13 

.00E+00 9.38E-14 1.88E-13 2.81E-13 3.75E-13 3.75E-13 

.00E+00 8.05E-14 1.70E-13 2.67E-13 3.70E-13 3.70E-13 

.00E+00 3.2OE-13 3.20E-13 3.20E-13 3.20E-13 3.20E-13 

.00E+00 7.71E-14 1.55E-13 2.33E-13 3.11E-13 3 . l lE -13  

.00E+00 7.67E-14 1.53E-13 2.30E-13 3.07E-13 3.07E-13 

.00E+00 6.90E-14 1.43E-13 2.21E-13 3.02E-13 3.02E-13 

.00E+00 7.27E-14 1.46E-13 2.18E-13 2.91E-13 2.91E-13 

.OOE+OO 2.95E-13 2.95E-13 2.95E-13 2.95E-13 2.89E-13 

.00E+00 2.22E-13 2.35E-13 2.35E-13 2.35E-13 2.35E-13 

.00E+00 4.74E-14 9.51E-14 1.43E-13 1.90E-13 1.90E-13 

.00E+00 4.32E-14 8.57E-14 1.23E-13 1.56E-13 1.55E-13 

.00E+00 3.39E-14 6.81E-14 1.02E-13 1.37E-13 l .37E-13 

.00E+00 2.66E-14 5.33E-14 7.99E-14 1.07E-13 1.07E-13 

.00E+00 1.69E-14 3.38E-14 5.06E-14 6.75E-14 6.75E-14 

.OOE+OO 5.59E-14 5.59E-14 5.59E-14 5.59E-14 5.58E-14 

.00E+00 1.24E-14 2.53E-14 3.82E-14 5.12E-14 5.12E-14 

.OOE+OO 2.47E-15 9.79E-15 2.19E-14 3.86E-14 3.86E-14 

.00E+00 1.29E-15 5.50E-15 1.55E-14 3.40E-14 3.40E-14 

.00E+00 6.77E-15 1.41E-14 2.21E-14 3.07E-14 3.07E-14 

.00E+00 2.94E-14 2.94E-14 2.94E-14 2.94E-14 2.93E-14 

.00E+00 3.00E-14 3.00E-14 3.00E-14 3.00E-14 2.77E-14 

.00E+00 5.26E-15 1.05E-14 1.58E-14 2.11E-14 2.11E-14 
. f i e l d  c r i t  based on b&u 15x15 3.00wtX 2Ogwd/mtu 40% h?o/ 8% uo2 

f r a c t i o n  o t  t o t a l  absor t i o n  r a t e  
.OOmw, burnup= S.mwd, f l u x =  3.00E+g8n/cm**2-sec 

i n i t i a l  182.6 d 365.3 d 547.9 d 730.5 d 730.5 d 

f i s s i o n  p roduc t s  
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dy165 .00E+00 2.08E-16 2.09E-16 2.09E-16 2.09E-16 1 . 7 4 ~ - 1 6  
k r  80 .00E+00 4.11E-17 8.23E-17 1.24E-16 1.65E-16 1.65E-16 
xe129 .00E+00 7.46E-18 3.00E-17 6.77E-17 1.21E-16 1.21E-16 
eg107 .00E+00 7.08E-18 2.83E-17 6.37E-17 1.13E-16 1.13E-16 - 
cd118 .00E+00 l.19E-16 l.19E-16 1.19E-16 l.19E-16 6.67E-17 
ge 75 .00E+00 8.5lE-17 8.51E-17 8.51E-17 8.51E-17 6.16E-17 
t e l 2 2  .00E+00 5.41E-18 l.12E-17 1.72E-17 2.35E-17 2.35E-17 
nb 93 .OOE+OO 1.96E-18 5.07E-18 1.04E-17 1.91E-17 1.91E-17 
be 9 .00E+00 3.42E-18 6.84E-18 1.03E-17 1.37E-17 1.37E-17 
pr142 .00E+00 3.17E-18 6.63E-18 1.01E-17 1.36E-17 1.32E-171 
sn116 .00E+00 1.82E-18 4.23E-18 7.25E-18 1.09E-17 1.09E-17 
te123 .00E+00 1.55E-18 4.03E-18 6.83E-18 9.73E-18 9.74E-18 
i n l l 9 m  .00E+00 2.97E-17 2.97E-17 2.97E-17 2.97E-17 6.93E-18 
li 7 .00E+00 1.33E-18 2.66E-18 4.00E-18 5.33E-18 5.33E-18 
er167 .00E+00 5.36E-19 1.07E-18 1.62E-18 2.17E-18 2.17E-18 
cdlO9 .00E+00 4.32E-20 7.65E-20 1.03E-19 1.23E-19 1.23E-19 
cd108 .00E+00 2.66E-20 5.32E-20 8.32E-20 1.1OE-19 1.1OE-19 
cs134m .00E+00 2.33E-20 4.99E-20 7.65E-20 1.03E-19 8.65E-20 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00utX 2Ogwd/mtu 40% h2o/ 8% uo2 

f r a c t i o n  o# t o t a l  absor t i o n  r a t e  
power= . OOmu, burnup= 3.mwd, f l u x =  3.00~+g8n/cm**2-sec 

i n i t i a l  182.6 d 365.3 d 547.9 d 730.5 d 730.5 d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=2.9220E+OOrnwd f l u x =  3.00E+08n/cm**2-sec 

nuct i d e  concentrat ions,  gram atoms 

charge 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

bas is  
547.9 
1.32E- 
3.92E- 
2.76E - 
1.11E- 
1.18E- 
2.18E- 

.OOE+ 
2.62E- 
1.43E- 
3.01E- 
7.28E - 

: t o r -  assembl 
730.5 d 
1.76E-07 
5.22E-10 
3.62E-12 

.00E+00 
2.08E-13 
2.91E-08 

.00E+00 
3.50E- 09 
2.54E-16 
5.14E-12 
7.28E-30 

Page 9 

f i s s i o n  products 

l i g h t  elements 
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t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  3.00E+08 3.00E+08 3.00E+08 3.00E+08 3.00E-07 

ac t  in ides  page 10 sas2h: 
power 

f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% u02 
,= 4.000E-03mw, burnup=2.9220E+OOmwd f l u x =  3.00E+08n/cm**2-sec 

nuc1ide concentrat lor is ,  gram atoms 

charge 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

bas is  = 
547.9 d 
7.79E-05 
1.88E-29 
2.20E-14 
1.72E-15 
2.99E-16 
2.64E-10 
2.70E-16 
9.16E-28 
3.54E-14 
3.28E-13 
5.80E-11 
3.83E-05 
3.02E-09 
7.74E-06 
7.17E-17 
5.37E-07 
1.08E-06 
1.85E-14 
1.46E-06 
1.81E-11 
8.09E-12 

.00E+00 
8.88E - 25 
1.51E-20 
7.21E-11 
1.90E-05 
9.06E+00 
7.30~+02 
1.74~+02 
3.24E-06 
3.64E+04 
3.29E-07 

.00E+00 

.00E+00 
5.60E-12 
2.16E-12 
3.07E-10 
4.22E+01 
1.58E-06 
4.75E-05 

s i n  l e  reac 
738.5 d 
1.05E-04 
3.27E-29 
3.98E-14 
3.75E-15 
5.50E-16 
4.70E-10 
4.71E-16 
1.60E-27 
6.42E-14 
7.15E- 13 
1.07E-10 
5.11E-05 
3.02E-09 
1 .O3E-05 
9.57E-17 
5.37E-07 
1.44E-06 
2.17E-16 

:tor assembly 
730.5 d 
1.05E-04 
3.30E-29 
3.98E-14 
3.75E-15 
5.50E-16 
4.70E-10 

a c t i n i d e s  page 11 sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
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pouer= 4.000E-03mu, burnup=2.9220E+OOmud f l u x =  3.00E+08n/cm**2-sec 
0 nuc [ ide  concentrations, gram atoms 

bas is  = s i n  Le reac to r  assembly 
charge 182.6 d 365.3 d 547.9 d 731.5 d 730.5 d 

pu243 .00E+00 4.59E-29 7.36E-28 3.73E-27 1.18E-26 1.07E-26 
pu244 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00. 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  3.00E+08 3.00E+08 3.00E+08 3.00€+08 3.00E-07 
0 l q  a r ray  has 20 en t r f es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 4q a r ray  has 1 en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information... 

c ross -sec t i on  data taken from p o s i t i o n  number 2 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 L ibrary*  
used a time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... 
pass 1 

0 
fzz:le-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum, f o r  each of the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  t i b r a r  updated was... ................................................................................ 
p r e l i m  L w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 * 

made from mod i f i ed  card-image o r i gen -s  L i b r a r i e s  o f  sca le  4.2 
* data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  * 

decay data, i n c l u d i n g  gamma and t o t a t  energy, a re  from endf /b -v i  

neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from 
the  mpresas2" case updat ing  a l l  nuc l  ides on t h e  m a l e  M!urnopn l i b r a r y  

f i s s i o n  product  y i e l d s  a re  f rom endf/b-v 

l h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t e photon da ta  a re  f rom the nester  photon data base, 
produced t o  i nc lude  bremsstrahlung f rom uo2 m a t r i x  

see information above t h i s  box (if present )  f o r  l a t e r  updates 

*************************************************************************a****** 

*********************************e*************e******************************** 
.other i d e n t i f i c a t i o n  and r i z e s  of l i b r a r y .  ', 
data s e t  name: f t 33 f001  

8/28/1996 da te  l i b r a r y  uas i 
1697 t o t a l  number o f  nuc l i des  I n  L i b r a r y  
689 number o f  L ight-e lement nuc l i des  
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129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

0 7993 number o f  nonzero o f f - d i a  anal m a t r i x  elements 
0 ................................................................................ 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gwd/mtu 40% h2o/ 8% uo2 

power= .OOmw, burnup= 6.mwd, f lux: 2.hl~+08n/cm**2-sec 
n bas i s  z 

I 

page 12 

" - 
0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only, i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
o i n i t i a l  913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 

product ions  1.090712E+06 1.090715E+06 1.090719E+06 1.090723E+06 1.090727E+06 1.090727E+06 
absorpt ions 8.934652E+05 8.934711E+05 8.934772E+05 8.934830E+05 8.934893E+05 8.934893E+05 
k i n f i n i t y  1.22?7$5E+00 1.220762E+00 1.220758E+00 1.220754E+00 1.220750E+00 1.220750E+00 

0 i n i t i a l  913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 
a c t i n i d e  
absorpt ions 8.900642E+05 8.900665E+05 8.900688E+05 8.900710E+05 8.900733E+05 8.900733E+05 
non -ac t i n i de  
abs. f racs .  3.806531E-03 3.810465E-03 3.814757E-03 3.818750E-03 3.823161E-03 3.823161E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX 2Ogud/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw, burnups 6.1nwd. f l u x =  2.81~+68n/cm**2-sec 
0 i n i t i a l  913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 

sm149 1.47E-05 1.84E-05 2.21E-05 2.58E-05 2.95E-05 2.95E-05 
xe135 2.31E-06 2.31E-06 2.31E-06 2.31E-06 2.31E-06 2.29E-06 
st11151 6.18E-07 7.72E-07 9.25E-07 1.08E-06 1.23E-06 1.23E-06 
nd143 2.88E-07 3.62E-07 4.36E-07 5.10E-07 5.85E-07 5.85E-07 
gd157 1.51E-07 1.89E-07 2.27E-07 2.64E-07 3.02E-07 3.02E-07 
rh103 1.27E-07 1.62E-07 1.96E-07 2.31E-07 2.65E-07 2.65E-07 
cd113 1.29E-07 1.61E-07 1.93E-07 2.25E-07 2.57E-07 2.57E-07 
xe131 9.27E-08 1.16E-07 1.40E-07 1.63E-07 1.87E-07 1.87E-07 
pm147 l. lOE-07 1.30E-07 1.48E-07 1.63E-07 1.77E-07 1.77E-07 
1x133 7.22E-08 9.04E-08 1.09E-07 1.27E-07 1.45E-07 1.45E-07 
t c  99 5.35E-08 6.69E-08 8.04E-08 9.38E-08 1.07E-07 1.07E-07 
gd155 2.68E-08 4.10E-08 5.76E-08 7.67E-08 9.79E-08 9.79E-08 
nd145 4.16E-08 5.2OE-08 6.24E-08 7.28E-08 8.32E-08 8.32E-08 
eu155 4.07E-08 4.92E-08 5.70E-08 6.42E-08 7.09E-08 7.09E-08 
mo 95 2.32E-08 3.04E-08 3.77E-08 4.49E-08 5.21E-08 5.21E-08 
sm152 2.20E-08 2.75E-08 3.30E-08 3.85E-08 4.40E-08 4.4OE-08 
sm147 1.19E-08 1.80E-08 2.49E-08 3.28E-08 4.13E-08 4.13E-08 
k r  83 1.80E-08 2.25E-08 2.70E-08 3.15E-08 3.60E-08 3.60E-08 
~ ~ 1 3 5  1.64E-08 2.05E-08 2.46E-08 2.87E-08 3.28E-08 3.28E-08 
r u l O l  1.28E-08 1.60E-08 1.92E-08 2.24E-08 2.56E-08 2.56E-08 
p r l 4 1  1.15E-08 1.45E-08 1.76E-08 2.06E-08 2.37E-08 2.37E-08 
~ ~ 1 5 3  1.11E-08 1.39E-08 1.67E-08 1.94E-08 2.22E-08 2.22E-08 
la139 1.00E-08 1.25E-08 1.50E-08 1.75E-08 2.00E-08 2.00E-08 
eu15 1 3.53E-09 5.51E-09 7.93E-09 1.08E-08 1.41E-08 1.41E-08 
pd105 4.24E-09 5.30E-09 6.36E-09 7.42E-09 8.48E-09 8.48E-09 
r h l 0 5  8.35E-09 8.33E-09 8.33E-09 8.33E-09 8.33E-09 8.32E-09 
z r  93 4.07E-09 5.09E-09 6.11E-09 7.13E-09 8.15E-09 8.15E-09 

1129 3.06E-09 3.84E-09 4.61E-09 5.39E-09 6.16E-09 6.16E-09 
mo 97 2.276-09 2.83E-09 3.40E-09 3.97E-09 4.54E-09 4.54E-09 
nd144 1.60E-09 2.25E-09 2.93E-09 3.64E-09 4.36E-09 4.36E-09 
aglO9 1.59E-09 1.99E-09 2.39E-09 2.78E-09 3.18E-09 3.18E-09 
pr143 2.67E-09 2.67E-09 2.67E-09 2.67E-09 2.67E-09 2.67E-09 
z r  91 9.46E-10 1.21E-09 1.48E-09 1.75E-09 2.02E-09 2.02E-09 
xe133 2.01E-09 2.OlE-09 2.01E-09 2.OlE-09 2.01E-09 2.01E-09 

y 89 9.23E-10 1.18E-09 1.44E-09 1.69E-09 1.95E-09 1.9SE-09 
ru lO2 9.24E-10 1.15E-09 1.39E-09 1.62E-09 1.85E-09 1.85E-09 
ce142 8.31E-10 1.04E-09 1.25E-09 1.46E-09 1.66E-09 1.66E-09 
s r  90 8.24E-10 1.02E-09 1.22E-09 1.42E-09 1.61E-09 1.61E-09 

page 13 
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molOO 
pd107 
xe134 
ce144 
z r  92 
ba137 

1127 
z r  96 
ru104 
ru103 
nd150 
xe136 
cs137 
b r  81 
z r  94 
r b  85 
z r  95 
c d l l l  
te130 
nb 95 
sm154 
r b  87  
Y 91 

k r  85 
sm150 
pm151 
se 77 
k r  84 
se 79 
s b l 2 l  

s:;:: 
sb123 
k r  86 
sm153 
t e l 2 8  
eu156 
s r  89 
gd156 
se 80 
ru106 
dy161 
ce143 
la140 

5;iZE-lo 
9.74E-10 
4.80E-10 
9.35E-10 
3.34E-10 

f a r - f  i e l d  c r i  

wer= .OOmu, 
i n i t i a l  

3.23E-10 
3.20E-10 
3.17E-10 
5.00E-10 
2.57E-10 
1 .OPE-10 
1.99E-10 
2.04E-10 
1.98E-10 
3.57E-10 
1.78E-10 
1.71E-10 
1 .TIE-10 
1.29E-10 
1 .OPE-10 
1.01E-10 
1.66E-10 
8.24E-11 
7.78E-11 
1.53E-10 
7.55E-11 
7.28E-11 
1.43E- 10 
6.96E-11 
3.14E-11 
1.09E-10 
5.14E-11 
3.44E-11 
2.64E-11 
2.51E-11 
1.67E-11 
4.73E-11 
2.00E-11 
1.91E-11 
3.79E-11 
1.7lE-11 
3.4lE-11 
3.07E-11 
l.29E-11 
1.23E-11 
1.9OE-11 
1.08E-11 
1.74E-11 
1.54E-11 

1.00E-09 
1.59E-09 
8.39E-10 
7.16E-10 
6.88E-10 
6.78E-10 
6.56E-10 
9.75E-10 
6.00E-10 
9.36E-10 
4.18E-10 
i t  based 01 

, bur nup= 
913.2 d 

4.03E-10 
4.00E-10 
3.96E-10 
5.37E-10 
3.22E-10 
1.70E-10 
2.52E-10 
2.55E-10 
2.48E-10 
3.57E-10 
2.22E-10 
2.14E-10 
2.12E-10 
1.61E-10 
1.37E-10 
1.26E-10 
1.66E-10 
1.03E-10 
9.72E-11 
1.53E-10 
9.44E-11 
9.1OE-11 
1.43E-10 
8.56E-11 
4.90E-11 
1.1OE-10 
6.43E-11 
4.31E-11 
3.30E-11 
3.14E-11 
2.40E-11 
4.74E-11 
2.51E-11 
2.39E-11 
3.81E-11 
2. l fE-11 
3.40E-11 
3.07E-11 
1.62E-11 
1.54E-11 
2.08E-11 
1.35E-11 
1.75E-11 
1.54E-11 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
6.mud, f l u x =  2.81~+!8n/cm**2-sec 

1095.8 d 1278.4 d 1461.0 d 1461.1 d 

f i s s i o n  products page 14 
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7.29E-12 9.10E-12 1.09E-11 1.27E-11 1.46E-11 1.46E-11 
7.01E-12 8.76E-12 1.OSE-11 1 . 2 3 ~ - 1 1  1.40E-11 1.4OE-11 
6.98E-12 8.72E-12 1.05E-11 1.22E-11 1.40E-11 1.40E-11 
1.31E-11 1.32E-11 1.32E-11 1.32E-11 1.32E-11 1.30E-11 
5.54E-12 6.93E-12 8.31E-12 9.69E-12 1.11E-11 1.11E-11 

f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX. ZOgwd/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmu, burnup= 6.rnwd, f l u x -  2.81~+g8n/cm**2-sec 
0 i n i t i a l  913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 

k r  87 
zr 90 
sbl25 
sn119 
sn115 
te125 
te127m 
s r  88 

i131 
pm148m 
p d l l O  
cd114 
se 82 
gd158 
sn126 
se 78 
eu154 
snl24 
dy162 
dy164 
as 75 
tel29m 

Y 90 
s n l l 8  
ba136 
cd116 
snl22 
cs134 
sn120 
r u  99 
k r  82 
dy163 
ge 73 
xe130 
a9111 
eu157 
mo 96 
eu152 
pm148 
c d l  l5m 

7:17$ 
gd160 
te126 
ru100 
cs136 
ho165 
sn125 
sm148 
sas2h: 

1.58E-11 
2.44E-12 
5.92E-12 
4.55E-12 
4.15E-12 
2.21E-12 
7.25E-12 
3.51E-12 
6.77E-12 
3.70E-12 
2.51E-12 
2.44E-12 
2.38E-12 
2.28E-12 
1.9lE-12 
1.81E- 12 
1.43E-12 
1.46E-12 
1.40E-12 
1.26E-12 
1.08E-12 
1.79E-12 
7.84E-13 
5.96E-13 
5.59E-13 
5.05E-13 
5.02E-13 
3.72E-13 
3.76E-13 
3.01E-13 
3.14E-13 
3.08E-13 
2.93E-13 
1.93E- 13 
3.17E-13 
2.9lE-13 
1.36E-13 
3.44E-14 
1.53E-13 
2.37E-13 
1.07E-13 
3.85E-14 
6.76E-14 
5.1%-14 
3.10E-14 
5.55E-14 
2.12E-14 
2.92E-14 
6.73E-15 

f a r - f i e l d  c r  

1.71E-13 
6.45E-14 
1.79E-13 
2.37E-13 
1.34E-13 
5.97E-14 
8.44E-14 
6.43E-14 
4.03E-14 
5.57E-14 
2.64E-14 
2.93E-14 
1.04E-14 

i t  based a 

f i s s i o n  products 

f i s s i o n  products 
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0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOmw, burnup= 6.1nwd, f l u x =  2.81~+!8n/cm**2-sec 

0 i n i t i a l  913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 

r - f i e l d  cr 
0 

power= .OOmr 
0 i n i t i a l  

2.08E-16 
2.42E-16 
2.10E-16 
3.24E-17 
2.99E-17 
8.64E-17 
1.20E-16 
1.48E-17 
1.68E-17 
1.71E-17 
1.27E-17 
6.75E-18 
2.74E-18 
3.01E-17 
1.38E-19 
1.41E-19 
1.28E-19 

. i t  based 01 

2.97E-14 
1.84E-14 
1.72E-14 
8.50E-15 
1.05E-14 
5.96E-15 
7.43E-15 
7.95E- 15 
8.89E- 15 
1.01E-14 
1.29E-14 
9.56E-15 
4.99E-15 
1.01E-14 
4.58E-15 
5.95E-15 
5.08E-15 
3.45E-15 
3.01E-15 
2.10E-15 
2.09E-15 
1.17E-15 
5.85E-15 
8.51E-16 
8.24E-16 
6.39E-16 
5.01E-16 
7.18E-16 
6.14E-16 
2.73E-16 
2.57E-16 
3.26E-16 
2.49E-16 
2.42E-16 
2.10E-16 
5.10E-17 
3.66E-17 
8.64E-17 
1.20E-16 
1.96E-17 
2.01E-17 
2.06E-17 
1.57E-17 
8.lOE- 18 
3.30E-18 
3.01E- 17 
1.64E-19 
1.51E-19 
1.51E-19 

n bLw 15x1 
f r a c t i o n  

6.mwc 
1095.8 d 

2.35E-18 
3.36E-21 

o f  t o t a l  absor t i o n  
I, f l u x =  2.81~+g8n/cn 

1278.4 d 1461.0 d 

2.46E-14 
2.45E-14 
2.35E-14 
1.63E-14 
1.40E-14 
1.38E-144 
1.33E-14 
1.32E-14 
l.19E-14 
1.02E-14 
9.98E- 15 
9.45E-15 
9.24E-15 
8.75E-15 
8.32E-15 
f.94E-15 
6.83E-15 
4.61E-15 
3.00E-15 
2.10E-15 
1.94E-15 
1.89E-15 
1.45E-15 
1.15E-15 
l.lOE-15 
8.90E-16 
8.83E-16 
6.67E-16 
5.74E-16 
4.86E-16 
4.57E-16 
3.36E-16 
3.32E-16 
2.42E- 16 
1.42E-16 
T.09E-16 
5.09E-17 
4.39E-17 
3.77E-17 
3.08E-17 
2.69E-17 
2.62E-17 
2.16E-17 
1.08E-17 
4.43E-18 
1.38E-18 
2.22E-19 
7.68E-19 
1.44E-19 

u 40% h20/ 
r a t e  
1**2-scc 

1461.1 d 

f i s s i o n  products page 17 
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l i g h t  elements 
1 

sas2h: f a r - f i e l d  c r i t  based on bgw 15x15, 3.00ut%, 2Ogwd/mtu 40% h2o/ 8% u02 
power= 4.000E-03mw, burnup=5.8440E+OOmwd f l u x =  2.81E+08n/cm**2-sec 

0 nuc I i de  concentrat ions,  gram atoms 

page 18 

charge 
1.76E-07 
5.22E-10 
3.62E-12 

.00E+00 
2.08E-13 
2.91E-08 

.00E+00 
3.50E-09 
2.54E-16 
5.14E-12 
7.28E-30 
1.77E-11 
7.53E+03 
3.52E-08 
5.99E-30 
2.08E-41 
3.03E-05 
3.86E-12 
5.22E-10 
9.98E-14 
4.31E-24 
4.99E+04 
6.00E-16 
7.17E-31 

.00E+00 
8.79E-05 
2.26E-13 
6.21E-22 
3.69E - 34 
1.57E-42 
5.75E+04 

basfs  = s i n  l e  reactor-assembly 
1278.4 d 1467.0 d 1461.1 d 
3.05E-07 3.48E-07 3.48E-07 
9.04E-10 1.03E-09 1.03E-09 

s i  31 
m i  32 

, o t a l s  
f l u x  

a c t i n i d e s  f a r - f  i e l d  
= 4.000E-C 

c r i t  based on bgw 15 
)3m, burnupr5.8440E4 

ix15, 3.00wtX, 
.00mwd f l u x =  2 

nut[ i d e  conc 
bas is  = s i n  

1278.4 d 1467 
1.87E-04 2.1 
8.86E-29 1.1 
1.24E-13 1.6 
1.60E-14 2.2 
1.76E-15 2.3 
1.44E-09 1.0 
1.36E-15 1.7 
1.19E-15 1.5 
8.97E-11 1.1 
1.66E-19 2.1 
4.32E-27 5.4 
2.00E-13 2.6 
3.05E-12 4.2 
3.b3E-10 4.5 
8.94E-05 1.0 
3.02E-09 3.0 

!Ogwd/mtu 
81 E+08n/c 

! n t ra t  ions  
l reac to r  
0 d 1461 
iE-04 2.1 
!E-28 1.1 
!E-13 1.6 
iE-14 2.2 
!E-15 2.3 
IE-09 1.8 
iE-15 1.7 
'E-15 1.5 
'E-10 1.1 
IE-19 2.1 
iE-27 5.4 
IE-13 2.6 
iE-12 4.2 
IE-10 4.5 
!E-04 1.0 
!E-09 3.0 

OX h2o/ 8% uo2 
1**2-sec 

gram atoms 
mssembl y 
1 d 
1e-04 
!E-28 
!E-13 
iE- 14 
'E-15 
IE - 09 
1E-15 
'E- 15 
'E-10 
;E- 19 
1e-27 
E-13 
1E-12 
E- 10 
!E - 04 
!E-09 

page 19 sas2h: 
power 

charge 
1.05E-04 
3.30E-29 
3.98E-14 
3.75E-15 
5.50E-16 
4.7OE-10 



. . 
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I 

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX 2Ogud/mtu 40% h20/ 8% uo2 
power= 4.000E-03mu. burnup=5.8440E+OOmwd f lux=~2.81~+08n/cm**2-sec 

0 n u c l i d e  concentrat ions,  gram atoms 
bas is  = s i n g l e  reac to r  assemblv 

pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 

t o t a l s  
0 f l u x  2.81E+O8 2.81E+08 2.81E+08 2.81E+08 2.81E-07 . .- 

0 l q  a r r a y  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 4q a r ray  has 1 en t r i es .  
0 54q a r r a y  has 12 en t r i es .  
l l i b r a r y  information... 

c ross -sec t i on  data taken f rom p o s i t i o n  number 3 o f  l i b r a r y  on u n i t  33. 

a c t i n i d e s  page 20 

pass 1 
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f i s s i o n  products page 23 f a r - f i e l d  c r  i t  based on bkw 15x15. 3.00wtX. ZOgud/ml 
f r a c t i o n  o+ t o t a l  absor-t ion r a t e  

1, burnups 9.#rd, f l ux=  2.74E+g8nlcn**2-scc 
1643.7 d 1126.3 d 2009.0 d 2191.6 d 2191.7 d 



. . --- u- 
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i127 
z r  96 
ce144 
ru104 
nd150 
xe136 
cs137 
b r  81 
ru103 
z r  94 
r b  85 
sm150 
c d l l  1 
te130 
sm154 
r b  87 
k r  85 
z r  95 
se 77 
nb 95 

Y 91 

K1 ;: 
pd106 
se 79 
s b l 2 l  
sb123 
k r  86 
te128 
ba140 
gd156 
sm153 
se 80 
eu156 
dy161 
s r  89 
ru106 
tb159 
z r  90 
1 6 
c d l l 2  
ce143 
sn117 
te125 
sas2h: 

4.08E-10 
4.04E-10 
5.86E-10 
3.96E-10 
3.55E-10 
3.44E-10 
3.33E-10 
2.58E-10 
3.58E-10 
2.18E-10 
2.04E-10 
1.25E-10 
1.67E-10 
1.56E- 10 
1.51E-10 
1.46E-10 
1.31E- 10 
1.65E-10 
1.03E-10 
1.53E-10 
1.44E-10 
1.07E-10 
6.86E-11 
4.82E-11 
5.31E-11 
5.01E-11 
4.04E-11 
3.84E-11 
3.41E-11 
4.74E-11 
2.60E-11 
3.75E-11 
2.48E-11 
3.42E-11 
2.17E-11 
3.09E-11 
2.36E-11 
1.45E-11 
9.65E-12 
1.41E-11 
1.40E-11 
1.72E-11 
1.11E-11 
7.82E-12 

f a r - f i e l d  cr 

4.60E-10 
4.55E-10 
5.93E-10 
4.46E-10 
4.00E-10 
3.87E-10 
3.73E-10 
2.90E-10 
3.58E-10 
2.45E-10 
2.31E-10 
1.58E-10 
1.88E-10 
1.76E-10 
1.70E-10 
1.64E-10 
1.45E-10 
1.66E-10 
l.16E-10 
1.53E-10 
1.44E-10 
1 .lOE-10 
7.72E-11 
5.69E-11 
5.98E-11 
5.63E-11 
4.55E-11 
4.32E-11 
3.84E-11 
4.75E-11 
2.93E-11 
3.82E-11 
2.79E-11 
3.41E-11 
2.44E-11 
3.09E-11 
2.41E-11 
1.64E-11 
1.22E-11 
1.59E-11 
1.57E-11 
1.76E-11 
1.25E-11 
9.58E-12 

- i t  based or 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw, burnup= 9.mwd, f l u x =  2.74E+g8n/cn**2-sec 
0 i n i t i a l  1643.7 d 1826.3 d 2009.0 d 2191.6 d 2191.7 d 

f i s s i o n  products page . 24 



. . 
--- - 

Aug 29 14:02 1996 F i l e  Name: tu f f6 .sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X I V  - Page 21 

1 .01~-12 
1.OlE-12 
8.30E-13 
7.52E-13 
6.57E-13 
6.31E-13 
6.15E-13 
5.89E-13 
2.51E-13 
3.89E-13 
2.74E-13 
1.49E-13 
2.14E- 13 
3.15E-13 
2.40E-13 
2.81E-13 
2.37E-13 
1.35E- 13 
1.04E- 13 
7.2OE-14 
4.23E-14 
5.54E-14 
2.56E-14 
1.38E-14 

a r - f i e l d  c r  

r =  .OOmw 
i n i t i a l  

1 . 1 3 ~ - 1 2  
1.13E-12 
9.51E-13 
8.45E-13 
7.55E- 13 
7.10E-13 
6.91E-13 
6.63E-13 
3.53E-13 
4.38E-13 
3.09E-13 
1.87E-13 
2.41E-13 
3.16E-13 
2.56E-13 
2.97E-13 
2.37E-13 
1.52E-13 
1.17E-13 
8.37E-14 
4.75E-14 
5.56E-14 
3.19E-14 
1.96E-14 

i t  based 01 f i s s i o n  p roduc t s  page 25 
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se 76 
c d l l  0 
sb126 
sb124 
b r  79 
i n l l 7 m  
xe128 
er166 
dy160 
xe129 
ag107 
te134 

1130 
in117 
k r  80 
tb160 
nb 93 
r b  86 
dy165 
te122 
s n l l 6  
be 9 
pr142 
ge 75 
te123 
c d l l 8  
1 7 
er167 
i n l l 9 m  
cd108 
cs134m 
cd l09 
sas2h: 

4.63E-15 
1.90E-15 
3.01E-15 
2.10E-15 
8.84E- 16 
1.95E-15 
1.15E-15 
1.11E-15 
8.886-16 
4.87E-16 
4.58E-16 
1.46E- 15 
6.68E-16 
5.78E-16 
3.34E-16 
3.38E-16 
1.09E-16 
2.43E-16 
1.43E- 16 
5.08E-17 
3.06E-17 
2.67E-17 
2.62E-17 
4.41E-17 
2.17E-17 
3.79E-17 
1 .OPE-17 
4.44E-18 
1.39E-18 
2.22E-19 
1.45E-19 
1.68E-19 

i r - f  i e l d  c r  

5.21E-15 
2.32E-15 
3.02E-15 
2.11E-15 
l.12E-15 
2.lOE-15 
1.30E-15 
1.25E-15 
1.02E-15 
6.17E-16 
5.80E-16 
5.89E-15 
7.21E-16 
6.17E-16 
3.75E-16 
3.43E-16 
1.50E-16 
2.44E-16 
2.11E-16 
5.82E-17 
3.70E-17 
3.00E-17 
3.10E-17 
8.69E-17 
2.46E-17 
1.21E- 16 
1.22E-17 
5.02E-18 
3.02E-17 
2.49E-19 
2.29E-19 
1.75E-19 

i t  based a 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw, burnup= 9.mwd1 f l u x =  2.74E+~8n/cm**2-rec 
0 i n i t i a l  1643.7 d 1826.3 d 2009.0 d 2191.6 d 2191.7 d 

st1114 3.37E-21 3.37E-21 3.37E-21 6.74E-21 6.74E-21 6.74E-21 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=8.7659E+OOmwd f l u x =  2.74E+O8n/cm**2-sec 

0 n u c l i d e  concen t ra t~ons ,  gram atoms 
bas i s  = s i n  l e  reac to r  assembly 

charge 1643.7 d 1826.3 d 2009.0 d 2199.6 d 2191.7 d 
h 1 3.48E-07 3.91E-07 4.33E-07 4.76E-07 5.18E-07 5.18E-07 
h 2 1.03E-09 1.16E-09 1.28E-09 1.41E-09 1.54E-09 1.54E-09 
h 3 6.77E-12 7.50E-12 8.20E-12 8.89E-12 9.56E-12 9.56E-12 
h 4 .OOE+OO 3.05E-35 3.34E-35 3.62E-35 3.89E-35 .00E+00 

he 3 7.95E-13 9.96E-13 1.22E-12 1.46E-12 1.72E-12 1.72E-12 
he 4 5.75E-08 6.45E-08 7.16E-08 7.86E-08 8.57E-08 8.57E-08 
he 6 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 
ne 20 6.91E-09 7.75E-09 8.60E-09 9.44E-09 1.03E-08 1.03E-08 
ne 21 9.52E-16 l.19E-15 1.45E-15 1.73E-15 2.04E-15 2.04E-15 
ne 22 1.75E-11 2.13E-11 2.53E-11 2.95E-11 3.38E-11 3.38E-11 
ne 23 7.10E-30 7.04E-15 7.04E-15 7.04E-15 7.04E-15 7.04E-30 
na 22 2.77E-11 2.94E-11 3.09E-11 3.22E-11 3.33E-11 3.33E-11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 2.87E-08 2.85E-08 2.85E-08 2.85E-08 2.85E-08 2.60E-08 
na 24m 5.05E-30 4.68E-15 4.68E-15 4.68E-15 4.68E-15 4.68E-30 
na 25 2.41E-43 2.47E-28 2.74E-28 3.02E-28 3.29E-28 3.62E-43 

f i s s i o n  products 

l i g h t  elements 

page 26 

page 27 
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mg 24 
mg 25 
mg 26 
mg 27 

'8 ;; 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
sf 30 
s i  31 
s i  32 

t o t a l s  
f l u x  

sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 
'= 4.000E-03mw, burnup=8.7659E+OOmwd f l u x =  2.74E+08n/cm**2-sec 

nuc l i de  concentrat ions,  gram a 
bas is  = s i n  Le reactor  rssembl 

charge 1643.7 d 1826.3 d 2009.0 d 2193.6 d 2191.7 d 
2.166-04 2.45E-04 2.74E-04 3.03E-04 3.33E-04 3.33E-04 
1.12E-28 1.35E-28 1.61E-28 1.89E-28 2.18E-28 2.18E-28 
1.62E-13 2.05E-13 2.52E-13 3.05E-13 3.62E-13 3.62E-13 
2.23E-14 2.96E-14 3.80E-14 4.73E-14 5.76E-14 5.76E-14 
2.32E-15 2.95E-15 3.66E-15 4.45E-15 5 . f lE-15 5.31E-15 
1.88E-09 2.38E-09 2.93E-09 3.55E-09 4.22E-09 4.22E-09 
1.75E-15 2.17E-15 2.63E-15 3.13E-15 3.65E-15 3.65E-15 
1.57E-15 2.00E-15 2.47E-15 3.01E-15 3.59E-15 3.59E-15 
1.17E-10 1.47E-10 1.80E-10 2.17E-10 2.57E-10 2.57E-10 
2.13E-19 2.65E-19 3.21E-19 3.81E-19 4.46E-19 4.46E-19 
5.46E-27 6.59E-27 7.87E-27 9.22E-27 1.06E-26 1.06E-26 
2.61E-13 3.30E-13 4.07E-13 4.91E-13 5.83E-13 5.83E-13 
4.25E-12 5.64E-12 7.23E-12 9.00E-12 1.lOE-11 1.10E-11 
4.51E-10 5.74E-10 7.12E-10 8.65E-10 1.03E-09 1.03E-09 
1.02E-04 1.15E-04 1.28E-04 1.41E-04 1.53E-04 1.53E-04 
3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09 
2.07E-05 2.32E-05 2.58E-05 2.84E-05 3.lOE-05 3.10E-05 
1.38E-17 2.13E-16 2.37E-16 2.61E-16 2.84E-16 7.92E-18 
5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
2.87E-06 3.23E-06 3.59E-06 3.95E-06 4.31E-06 4.31E-06 
4.79E-14 5.56E-14 6.18E-14 6.80E-14 7.42E-14 7.11E-14 
1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 
1.81E-11 1 . 8 - 1  1 . 8 - 1  1 . 8 - 1  1 1 E - 1  1.81E-11 
8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
5.28E-24 6.39E-24 7.63E-24 8.93E-24 1.03E-23 1.03E-23 
4.06E-20 4.56E-20 5.08E-20 5.60E-20 6.12E-20 6.04E-20 
4.16E-10 5.07E-10 6.03E-10 7.04E-10 8.09E-10 8.09E-10 
5.32E-05 6.00E-05 6.68E-05 7.36E-05 8.05E-05 8.05E-05 
9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 
7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 
1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02 
3.13E-06 3.11E-06 3.11E-06 3.11E-06 3.11E-06 3.09E-06 
3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
2.67E-08 3.19E-07 3.19E-07 3.19E-07 3.19E-07 l.06E-08 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
8.16E-12 8.30E-12 8.40E-12 8.47E-12 8.53E-12 8.53E-12 

ac t  in ides page 28 
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np236m 2.00E-12 2.06E-12 2.06E-12 2.06E-12 2.06E-12 1.94E-12 
np236 8.06E-10 9.04E-10 1100E-09 1.1OE-09 1.20E-09 1.2OE-09 
np237 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.21E+01 4.21E+Ol 
np238 1.53E-06 1.56E-06 1.56E-06 1.56E-06 1.56E-06 1.52E-06 
np239 4.60E-05 4.61E-05 4.61E-05 4.61E-05 4.615-05 4.53E-05 
np240m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
np240 3.69E-15 9.37E-15 9.37E-15 9.37E-15 9.37E-15 2.58E-15 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 7.06E-10 7.52E-10 7.93E-10 8.30E-10 8.62E-10 8.62E-10 
pu237 7. l lE-15 7.92E-15 8.80E-15 9.69E-15 1.06E-14 l.06E-14 
pu238 7.38E-04 8.28E-04 9.18E-04 1.01E-03 1.1OE-03 l.lOE-03 
pu239 2.05E-02 2.31E-02 2.56E-02 2.8lE-02 3.06E-02 3.06E-02 

1 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX. 2Ogwd/mtu 40% h2o/ 8% uo2 

power- 4.000E-03mu, burnup=8,7659E+OOmwd f l u x =  2.74E+08n/cm**2-sec 
0 n u c l i d e  concentrat ions,  gram atoms 

bas is  = s i n  l e  reac to r  assembly 
charge 1643.7 d 1826.3 d 2009.0 d 2198.6 d 2191.7 d 

~ ~ 2 4 0  4.05E-07 5.12E-07 6.31E-07 7.63E-07 9.06E-07 9.06E-07 
pu241 1.04E-11 1.47E-11 2.00E-11 2.63E-11 3.39E-11 3.39E-11 
~ ~ 2 4 2  8.34E-17 1.33E-16 2.OlE-16 2.93E-16 4.12E-16 4.12E-16 
~ ~ 2 4 3  1.47E-25 2.81E-25 4.25E-25 6.19E-25 8.71E-25 6.66E-25 
pu244 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu245 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.74E+08 2.74E+08 2.74E+08 2.74E+08 2.74E-07 
0 l q  a r ray  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 4q a r ray  has 1 en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information... 

c ross -sec t i on  data  taken from p o s i t i o n  number 4 o f  l i b r a r y  on u n i t  33. 

pass 1 
ass 0 

escale-system c o n t r o l  module .as2 1 i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  t he  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i f t l e s  
pass n app l i es  mid t i n e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
PO58 1 

0 
g:::le-systn c o n t r o l  module mas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u e ted  was... ............................................................................... 
p r e t i m  l w r  o r l g e n - r  b fna ry  working l i b r a r y - - i d  = 1143 

. made from mod i f i ed  card-image o r i gen -s  L i b r a r i e s  o f  sca le  4.2 
data f rom t h e  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  

, decay data, i n c l u d i n g  gama ond t o t a l  energy, o re  from endf /b -v i  * 
' r  * 

ac t  in ides  page 29 

neut ron f l u x  spectrum f a c t o r s  and cross  sec t ions  were roduced from 
the npresas2n rase  updat ing  a l l  nuc l l des  on the  'c8le *!urnup. l i b r a r y  
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f i s s i o n  product y i e l d s  are  from endf/b-v 
* 

hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tKe photon data a re  from the master photon data base, 

produced t o  inc lude bremsstrahlung from uo2 m a t r i x  
* 
* see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 
* 
................................................................................ 

* 
................................................................................ 

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data se t  name: f t33 f001 

8/28/1996 da te  L i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  Light-element nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l ides  

7993 number o f  nonzero o f f -d iagona l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gwd/mtu 40% h20/ 8% uo2 

power= .OOmw, burnup. 12.mwd f l u x =  2.f l~+08n/cm**2-sec 
basis r 

page 30 

--- . - 
(note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are  co r rec t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are app l ied . )  

i n i t i a l  2374.3 d $556.9 d 2736.5 d 2922.2 d 2922.2 d 
product ions 1.134728E+06 1.134732E+06 1.134735E+06 1.134739E+06 1.134743E+06 1.134743E+06 
absorpt ions 9.244198E+05 9.244260E+05 9.244325E+05 9.244386E+05 9.244447E+05 9.244446E+05 
k i n f i n i t y  1.22!502E+00 1.227498E+00 1.227494E+00 1.227490E+00 1.227486E+00 1.227486E+00 

i n1  t i a l  2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 
a c t i n i d e  
absorpt ions 9.212016E+05 9.212040E+05 9.212063E+05 9.212086E+05 9.212108E+05 9.212108E+05 
non-ac t in ide  
abs. f racs .  3.481328E-03 3.485382E-03 3.489971E-03 3.493965E-03 3.498256E-03 3.498197E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o i  t o t a l  absor t i o n  r a t e  

power= . OOmw, burnupa 12.awd, f l u x =  2.71~+g8nlcm**2-sec 
0 i n i t i a l  2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 

sm149 4.45E-05 4.82E-05 5.19E-05 5.56E-05 5.93E-05 5.93E-05 
sm151 1.84E-06 1.99E-06 2.14E-06 2.29E-06 2.44E-06 2.44E-06 
xe135 2.30E-06 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.30E-06 
nd143 8.87E-07 9.62E-07 1.04E-06 1 . l lE-06 1.19E-06 l.19E-06 
gd157 4.55E-07 4.92E-07 5.30E-07 5.67E-07 6.05E-07 6.05E-07 
rh103 4.03E-07 4.37E-07 4.72E-07 5.06E-07 5.40E-07 5.40E-07 
cd113 3.88E-07 4.21E-07 4.53E-07 4.85E-07 5.17E-07 5.17E-07 
xe131 2.80E-07 3.03E-07 3.27E-07 3.50E-07 3.74E-07 3.74E-07 
gd155 2.03E-07 2.33E-07 2.65E-07 2.98E-07 3.32E-07 3.32E-07 
~ ~ 1 3 3  2.17E-07 2.35E-07 2.54E-07 2.72E-07 2.9OE-07 2.POE-07 
~ 1 4 7  2.15E-07 2.22E-07 2.28E-07 2.34E-07 2.38E-07 2.38E-07 
t c  99 1.60E-07 1.73E-07 1.87E-07 2.00E-07 2.13E-07 2.13E-07 
nd145 1.25E-07 1.35E-07 1.45E-07 1.56E-07 1.66E-07 1.66E-07 
sm147 8.05E-08 9.15E-08 1.03E-07 1.14E-07 1.26E-07 1.26E-07 
tu155 9.32E-08 9.79E-08 1.02E-07 1.06E-07 l.1OE-07 1.lOE-07 . 
no 95 8.07E-08 8.79E-08 9.51E-08 1.02E-07 l.1OE-07 1.lOE-07 
$111152 6.56E-08 7 . l lE-08 7.66E-08 8.20E-08 8.75E-08 8 . 7 5 ~ - 0 8  
k r  83 5.43E-08 5.88E-08 6.33E-08 6.79E-08 7.24E-08 7.24E-08 
~ ~ 1 3 5  4.91E-08 5.32E-08 5.73E-08 6.14E-08 6.55E-08 6.556-08 
~ ~ 1 5 1  3.17E-08 3.72E-08 4.31E-08 4.94E-08 5.61E-08 5.61E-08 
r u l O l  3.80E-08 4.12E-08 4.43E-08 4.75E-08 5.07E-08 5.07E-08 

page 31 
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pr141 3.61E-08 3.92E-08 4.22E-08 4.53E-08 4.8 
eu153 3.33E-08 3.61E-08 3.89E-08 4.17E-08 4.4 
la139 3.02E-08 3.27E-08 3.52E-08 3.77E-08 4.0 
pd105 1.27E-08 1.37E-08 1.48E-08 1.59E-08 1.6 
z r  93 1.22E-08 1.32E-08 1.42E-08 1.52E-08 1.6 

1129 9.33E-09 1.01E-08 1.09E-08 1.17E-08 1.2 
nd144 7.37E-09 8.13E-09 8.88E-09 9.64E-09 1.0 
mo 97 6.83E-09 7.40E-09 7.97E-09 8.54E-09 9.1 
rh105 8.33E-09 8.37E-09 8.37E-09 8.37E-09 8.3 
aglO9 4.74E-09 5.13E-09 5.53E-09 5.92E-09 6.3 
z r  91 3.10E-09 3.37E-09 3.64E-09 3.91E-09 4.1 

y 89 2.99E-09 3.25E-09 3.51E-09 3.77E-09 4.0 
ru lO2 2.78E-09 3.02E-09 3.25E-09 3.48E-09 3.7 
ce142 2.51E-09 2.72E-09 2.93E-09 3.14E-09 3.3 
nd148 2.41E-09 2.61E-09 2.81E-09 3.01E-09 3.2 
s r  90 2.3fE-09 2.55E-09 2.73E-09 2.91E-09 3.0 
nd146 2.02E-09 2.19E-09 2.36E-09 2.53E-09 2.7 

g:::: 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.6 
1.73E-09 1.88E-09 2.02E-09 2.16E-09 2.3 

in115 1.66E-09 l.79E-09 1.93E-09 2.07E-09 2.2 
ce140 1.61E-09 1.74E-09 1.88E-09 2.OlE-09 2.1 
pd108 1.61E-09 1.74E-09 1.88E-09 2.01E-09 2.1 
xe133 2.03E-09 2.03E-09 2.03E-09 2.03E-09 2.0 
xe132 1.44E-09 1.56E-09 1.69E-09 1.81E-09 1.9 
be137 9.58E-10 1.12E-09 1.29E-09 1.48E-09 1.6 
ce141 1.61E-09 1.6lE-09 1.61E-09 1.61E-09 1.6 
mo 98 9.96E-10 1.08E-09 1.16E-09 1.25E-09 1.3 
~l0100 9.66E-10 1.05E-09 1.13E-09 1.21E-09 1.2 

1 sas2h: f a r - f i e l d  c r i t  based on bgw 15x15 3.00wtX 20 
o f r a c t i o n  01 t o t a l  absor 

powers .OOmu, burnup= 12.mwd. f l u x =  2.71Et 
0 i n i t i a l  2374.3 d 2556.9 d 2739.5 d 292 

IE-08 4.84E-08 
iE-08 4.45E-08 
!E-08 4.02E-08 
IE-08 1.69E-08 
!E-08 1.62E-08 
IE-08 1.25E-08 
IE-08 1.0bE-08 
E - 0 9  9.11E-09 
'E-09 8.33E-09 
E - 0 9  6.31E-09 
'E-09 4.17E-09 
iE-09 4.03E-09 
IE-09 3.71E-09 
iE-09 3.35E-09 
E - 0 9  3.21E-09 
IE-09 3.09E-09 
IE-09 2.70E-09 
IE-09 2.68E-09 
IE-09 2.31E-09 
IE-09 2.21E-09 
iE-09 2.15E-09 
IE-09 2.14E-09 
iE-09 2.03E-09 
IE-09 1.93E-09 
IE-09 1.68E-09 
IE-09 1.6lE-09 
IE-09 1.33E-09 
PE-09 1.29E-09 
~wd/mtu 40% h2o/ 8% uo2 
~ t i o n  r a t e  
)8n/cm**2-sec 
!.2 d 2922.2 d 

pd107 
xe134 
z r  92 
pm149 
nd147 

1127 
z r  96 
ru104 
nd150 
xe136 
cs137 
ce144 
b r  81 
sm150 
z r  94 
r b  85 
ru103 
c d l l  1 
te130 
sm154 
r b  87 
k r  85 
se 77 
z r  95 
nb 95 

Y 91 
k r  84 

f i s s i o n  products page 32 
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f a r - f i e l d  cr  

- - . - - . . 
2.36E-11 
2.30E-11 
2.27E-11 
2.49E-11 
1.76E-11 
1.80E- 11 
1.49E-11 

i t  based 
0 f r a c t i o n  of t o t a l  absorption r a t e  

power= .OOmw, burnup= 12.mud, f lux=  2.71E+08n/cm**2-sec 
0 i n i t i a l  2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 

f i ss ion  products page 33 
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mo 96 4.14E- 
ge 76 3.21E- 
pm148 2.90E- 
a g l l  1 3.14E- 
eu157 2.75E- 
gd160 2.02E- 
cd l l5m 2.37E- 

1 sas2h: f a r - f i e l d  c r i t  based o 
0 f r e c t i o n  o f  t o t a l  absorp t ion  r a t e  

power= .OOmu, burnup= 12.mudq f l u x =  2.71E+08n/cm**2-sec 
0 i n i t i a l  2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 

f i s s i o n  products page 34 
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17 5 
17 4 
17 8 
16 1 
17 2 
18 8 
19 4 
17 3 
19 3 
19 1 
5x15 
on OF 
mwd, 
' d  2 

.20E-17 5.55E-17 5.17E-17 

.26E-17 4.56E-17 4.56E-17 

.71E-17 8.71E-17 3.41E-17 

.21E-16 1.21E-16 2.48E-17 

.04E-17 2.18E-17 2.18E-17 
.53E-18 9.13E-18 9.13E-18 
. l a€ -19  4.49E-19 4.49E-19 
.03E-17 3.03E-17 4.22E-19 
.81E-19 4.08E-19 2.56E-19 
.92E-19 1.96E-19 1.96E-19 
3.00utX 20gwd/mtu 40% h2o/ 
t o t a l  absor t i o n  r a t e  

f l u x =  2.71E+g8n/cm**2-sec 
1739.5 d 2922.2 d 2922.2 d 

1.92E- 
In bSw 1 

f r a c t i  
f i s s i o n  products page 35 sas2h: f a r - f i e l d  c r  i t  based o 

power= .OOmw 
i n i t i a l  

l i g h t  elements page 36 sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.OOwtX, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=l.l688E+Olmud f l u x =  2.71E+O?n/cm**2-sec 

n u c l i d e  concentratrons, gram atoms 
basis  = s i n a l e  reactor assemblv 

charge 
5.18E-07 
1.54E-09 
9.56E-12 

.00E+00 
1.72E-12 
8.57E-08 

- -  -. 
a1 28 
a1 29 
a1 30 
s i  28 
r i  29 
s i  30 
s i  31 
s i  32 

: o t a l s  
f l u x  

sas2h: f a r - f i e l d  c r i t  based on bSw 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw, burnup=l.l688E+Olmwd f l u x =  2.71E+O8n/cn**2-sec 

nuct  i d e  conccntrat  ions, gram atoms 
bas i s  = s i n  I e  reac to r  assembly 

charge 2374.3 d 2556.9 d 2739.5 d 292f.2 d 2922.2 d 

ac t  i n i des  page 37 
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ses2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 
power- 4.0001-03w, burnup*l.l688E+01mwd f l u x -  2.7&+08nlcm**2-sec 

0 nuct ldc concentre t ions. are, atoms 

act in ides page 38 

bas is  - s t n  Le reactor~misembly ,: ' ! charge '$374.3 d 2556.9 d 2739.5 d 2921.2 d 2922.2 d 
:.. 'np239 "4.53E-05 4.59E-05 4.59E-05 r).59E-05 4.59E-05 4.51~-05 
; '.np240n .00~+00 .00~+00 .00~+00 .00~+00 .00~+00 .00~+00 
' np240 2.58E-15 9.33E-15 9.33E-15 9.33~-15 9.33E-15 2.57E-15 

np241 .00E+00 .00E+00 .00E+00 rrOOE+OO .00E+00 .00E+00 
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~ ~ 2 3 6  8.62E-10 
pu237 1.06E-14 
pu238 l.lOE-03 
pu239 3.06E-02 
pu240 9.06E-07 
pu241 3.39E-11 
pu242 4.12E-16 
pu243 6.66E-25 
pu244 .00E+00 
pu245 .00E+00 
pu246 .00E+00 

t o t a l s  3.73E+04 
0 f l u x  
0 l q  a r ray  has 
0 3q a r ray  has 
0 3q a r ray  has 
0 3q a r ray  has 
0 4q a r ray  has 
0 54q a r ray  has 
l l i b r a r y  informat ion. .  

8.90E-10 
1.14E-14 
1.18E-03 
3.31E-02 
1.06E-06 
4.28E-11 
5.64E-16 
1.19E-24 

.00E+00 

.00E+00 

.00E+00 
3.73E+04 
2.71 E+08 

20 ent  
1 ent  
1 ent  
1 ent  
1 ent 

12 ent 
8 .  

9.15E-10 
1.23E-14 
1.27E-03 
3.56E-02 
1.23E-06 
5.30E-11 
7.55E-16 
1.59E-24 

.00E+00 

.00E+00 

.00E+00 
3.73E+04 
2.71E+08 

r i e s .  
r i e s .  
r i e s .  
r i e s .  
r i e s .  
r i e s .  

c ross -sec t i on  data taken from p o s i t i o n  number 1 o f  L ib ra ry  on u n i t  15. 

pass 5 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 L ibrary*  
used a time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 

scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum, f o r  each o f  the above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ......................................................................... * 
t p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 

made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 
data f rom the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  

decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf /b -v i  

neut ron f l u x  spectrum f a c t o r s  and cross  sec t ions  were roduced from : t h e  upresas2* case updat ing a l l  nuc l i des  on the  sca le  &rnupo l i b r a r y  i 
f i s s i o n  product  y i e l d s  are  from endf/b-v 

 hoto on l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t l photon data a r e  from the master photon data base, 
produced t o  i nc lude  bremsstrahlung from uo2 m a t r i x  

* see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 
* 
..................................................................... 
* 
................................................................................ 

.other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
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data s e t  name: f t15 f001 
8/28/1996 da te  l i b r a r y  was produced 

1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l ides  

7993 number o f  nonzero o f f -d iagona l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX 20 wd/mtu 40% h2o/ 8% uo2 

power= .OOmw, burnup. 15. mud f 1 ux= 2. ~0E+88n/cm**2 -sec 
b a s i s  r 

page 39 

--- . - 
(note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are  co r rec t ,  only,  i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  

i n i t i a l  3104.9 d 5287.5 d 3470.1 d 3652.7 d 
product ions 1.138387E+06 1.138390E+06 1.138394E+06 1.138398E+06 1.138402E+06 
absorpt ions 9.269936E+05 9.269998E+05 9.270060E+05 9.270122E+05 9.270183E+05 
k i n f i n i t y  1.228041E+00 1.228037E+00 1.228033E+00 1.228029E+OO 1.228025E+00 

i n i  t i s 1  3104.9 d 3287.5 d 3470.1 d 3652.7 d 

non -ac t i n i de  
abs. f racs .  3.472745E-03 3.476918E-03 3.481090E-03 3.485322E-03 3.489256E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b8u 15x15, 3.00wtX 20gud/mtu 40% h20/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= ' .OOmw, burnup= 15 .mud, f l u x =  2.70E+g8n/cm**2-sec 
0 i n i t i a l  3104.9 d 3287.5 d 3470.1 d 3652.7 d 

page 40 
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ce142 3.35E-09 3.56E-09 3.77E-09 3.98E-09 4.19E-09 
ndl48 3.21E-09 3.41E-09 3.62E-09 3.82E-09 4.02E-09 
s r  90 3.09E-09 3.26E-09 3.43E-09 3.60E-09 3.77E-09 
nd146 2.7OE-09 2.87E-09 3.04E-09 3.21E-09 3.38E-09 
be138 2.31E-09 2.45E-09 2.60E-09 2.74E-09 2.89E-09 
in115 2.21E-09 2.35E-09 2.49E-09 2.62E-09 2.76E-09 
ce140 2.15E-09 2.28E-09 2.42E-09 2.55E-09 2.69E-09 
pr143 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.68E-09 

c::; 2.14E-09 2.28E-09 2.41E-09 2.54E-09 2.68E-09 
1.68E-09 1.89E-09 2.11E-09 2.34E-09 2.58E-09 

xe132 1.93E-09 2.05E-09 2.17E-09 2.29E-09 2.41E-09 
~ ~ 1 3 3  2.03E-09 2.03E-09 2.03E-09 2.03E-09 2.03E-09 
mo 98 1.33E-09 1.41E-09 1.49E-09 1.58E-09 1.66E-09 
mol00 1.29E-09 1.37E-09 1.45E-09 1.53E-09 1.61E-09 
ce141 1.61E-09 1.61E-09 1.61E-09 l .6 lE-09 1.61E-09 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtXI 2Ogud/mtu 40% h2 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOmu, burnup= 15 .mud, f l u x -  2.70~+b8n/cm**2-sec 

i n i t i a l  3104.9 d 3287.5 d 3470.1 d 3652.7 d 

pd107 
xe134 
z r  92 

i l 2 7  
z r  96 
ru104 
pm149 
nd147 
nd150 
xe136 
cs137 
sm150 
b r  81 
ce144 
z r  94 
r b  85 
c d l l l  
te130 
om1 54 
rb 87  
ru103 
k r  85 
r e  77 
k r  84 
z r  95 
pd106 
nb 95 

v 91 

f i s s i o n  products page 41 
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tb159 
li 6 
c d l l 2  
eu156 
te125 
s r  89 
sn117 
ru106 
k r  87 
ses2h : 

' pou 

s n l l 9  
sn115 
s r  88 
ce143 
la140 
sb125 
mo 99 
eu154 
p d l  1 0 
cd114 
se 82 
gd158 
sn126 
se 78 
pm148m 
te127m 
sn124 
dy162 
i 131 

dy164 
as 75 
Y 90 

eu152 
s n l l 8  
be136 
511122 
cd116 
cs134 
r u  99 
snl20 
te129m 
k r  82 
dy163 
ge 73 
xe130 
in113 
no 96 
ge 76 
pm148 
gd160 
ag111 
eu157 
te126 
rulOO 
c d l  l5m 
gd152 

2.9OE-11 
2.83E-11 
2.80E-11 
3.42E-11 
2.44E-11 
3.10E-11 
2.22E-11 
2.50E-11 
8.22E-12 

f a r - f i e l d  c r  

rer= . OOmu 
i n i t i a l  

i t  based c 
f r a c t i o n  o i  t o t a l  absor - t ion  r a t e  

15.mud, f l u x =  2.70~+~8n/cm**2-sec 
3287.5 d 3470.1 d 3652.7 d 

f i s s i o n  products page 42 
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gd154 8.21E-14 9.48E-14 1.09E-13 1.24E-13 1.40E-13 
sm148 9.06E-14 1.01E-13 l.l.2E-13 1.23E-13 1.34E-13 
h0165 8.44E-14 8.97E-14 9.50E-14 1.00E-13 1.06E-13 

1 sas2h: f a r - f i e l d  c r i t  based on bBu 15x15, 3.00utX 20gud/mtu 40% h2o/ 8% uo2 
o f r a c t i o n  o f  t o t a l  &or t i o n  r a t e  

power= .OOmr, burnup= 15. mwd, f l u x =  2.70E+!8nlcn**2-sec 
0 i n i t i a l  3104.9 d 3287.5 d 3470.1 d 3652.7 d 

page 43 f i s s i o n  products 

2 .90~ -14  
1.60E-14 
1.39E-14 
8.90E-15 
9.32E-15 
8.35E-15 
1.01E-14 
9.45E-15 
6.25E-15 
8.76E-16 
3.50E-15 
2.40E-15 
1.95E-15 
3.02E-15 
1.83E-15 
2.24E-15 
1.96E-15 
2.11E-15 
1.85E-15 
7.56E-16 
6.69E-16 
6.55E-16 
5.50E-16 
3.80E-16 
2.45E-16 
1.23E-16 
1.17E-16 
9 .79~ -17  
2.48E-17 
3.42E-17 
5.17E- 7 
5 .31~ -17  
4.56E-17 
4.22E-19 
2.18E-17 
9.13E- 18 
1.62E-21 
4.48E- 9 
2.58E-19 

f a r - f i e l d  cr 

2.92E-14 
1 .TOE-14 
1.48E-14 
1.fOE-14 
9.90E-15 
1.02E-14 
1.01E-14 
9.61E-15 
6.96E-15 
5.90E-15 
3.95E-15 
2.56E-15 
2.21E-15 
3.03E-15 
2.07E-15 
2.38E-15 
2.11E-15 
2.11E-15 
2.11E-15 
8.98E-16 
7.11E-16 
7.27E-16 
6.19E-16 
3.85E-16 
2.46E-16 
2.12E-16 
1.27E-16 
1.09E-16 
1.21E-16 
8.72E-17 
5.90E-17 
5.64E-17 
4.86E-17 
3.03E-17 
2.31E-17 
9.74E-18 
2.37E-18 
4.77E-19 
4.33E-19 

.It based a. f i s s i o n  products page 44 
f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

15.mudl f lux= 2.70~+~8nlcm**2-sec 
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0 i n i t i a l  3104.9 d 3287.5 d 3470.1 d 3652.7 d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% 1.102 
power= 4.000E-03mw, burnup=1.4610E+O1mwd f l u x =  2.79E+08n/cm**2-sec 

0 nuc j  i d e  concentrat ions,  gram atoms 

he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 .  
a l  27 
a l  28 
a l  29 
a l  30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
f l u x  

charge 
6.89E-07 
2.04E-09 
1.2OE-11 

.00E+00 
2.93E-12 
1.14E-07 

bas i s  = 
3470.1 d 

8.16E-07 
2.42E-09 
1.37E- 11 
5.59E - 35 
4.02E-12 
1.35E-07 

assembly 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 wd/mtu 40% h20/ 8% .= 4.000E-03mw, burnup=1.4610E+Olmwd f l u x =  ~.78~+08n,cn**2-sec 
nuc i  i d e  concentrat ions,  gram atom 
bas i s  = r i n  I e  reac to r  mssembly 

charge 3104.9 d 3287.5 d 3470.1 d 365f .7 d 
4.57E-04 4.89E-04 5.21E-04 5.54E-04 5.87E-04 
4.00E-13 5.15E-13 6.53E-13 8.18E-13 1.blE-12 
4.08E-11 4.89E-11 5.79E-11 6.79E-11 7.90E-11 
1.82E-11 2.22E-11 2.66E-11 3.15E-11 3.69E-11 
8.78E-17 9.86E-17 1.11E-16 1.24E-16 1.37~-16 ,. : 
8.14E-12 9.72E-12 1.15E-11 1.35E-11 1.57E-11 
1.39E-15 1.56E-15 1.75E-15 1.94E-15 2.14E-15 
1.29E-14 1.46E-14 1.64E-14 1.82E-14 2.01E-14 
2.32E-16 2.7OE-16 3.03E-16 3.37E-16 1.73E-16 

Page 36 

l i g h t  elements 

a c t i n i d e s  
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 ud/mtu 40% h20/ 8% uo2 
power= 4.000E- 03mw, burnup=l.4610E+Olmwd f l u x =  2.78E+08n/cm**2-sec 

nut[ i d e  concentrat ions.  gram atoms 

charge 3104.9 d 3287.5 d 
4.51E-05 4.59E-05 4.59E-05 

.00E+00 .00E+00 .00E+00 
2.57E-15 9.32E-15 9.32E-15 

.OOE+OO .00~+00  .OOE+OO 
9.57E-10 9.74E-10 9.89E-10 

bas i s  = s i n  Le r e a c t o r ~ r ~ s e m b l y  
3470.1 d 3654.7 d 

4.59E-05 4.59E-05 

ac t  i n i des  page 47 
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pu245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00~+00  .00E+O0 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.70E+08 2.70E+08 2.70E+08 2.70E+08 
0 . r e s u l t s  on l o  i c a l  u n i t  no. 71, p o s i t i o n  1, f o r  t ime ste! 4, subcase 6. ( run  p o s i t i o n  1, case p o s i t i o n  1) 

t i t l e :  sas2h: k r - f  i e l d  c r i t  based on b&w 15x15, 3.00wtX, Ogud/mtu 40% h2o/ 8% uo2 

sas2h: f a r - f i e l d  c r i t  based on b8u 15x15, 3.00wtX, 20gud/mtu 40% h2o/ 8% uo2 l i g h t  elements page 48 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+Olmud, f l u x =  2.79E+08n/cm**2-sec 

0 n u c l i d e  concentrat ions,  grams 
bas i s  = s i n  l e  reac to r  assembl 

i n i t i a l  304.4 d 608.8 d 973.1 d 1217.5 d 1521.9 d 1856.3 d 
h 1 8.59E-07 8.59E-07 8.59E-07 8.59E-07 8.59E-07 8.59E-07 8.59E-07 

he 4 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07 
na 23 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 
mg 24 3.01E-03 3.01E-03 3.01E-03 3.01E-03 3.01E-03 3.01E-03 3.01E-03 
a1 27 1.35E+06 1.35E+06 l.f5E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 
s i  28 1.02E-02 l.02E-02 1.02E-02 1.02E-02 1.02E-02 1.02E-02 1.02E-02 

t o t a l  1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 
1 

sas2h: f a r - f i e l d  c r i t  based on bBu 15x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% uo2 l i g h t  elements page 49 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mu, burnup=1.4610E+0lmud, f l u x =  2.79E+08n/cm**2-sec 

0 element r a d i o a c t i v i t y .  cu r i es  
bas i s  =s ing le  reactor-assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
n a 8.39E+00 4.25E-06 3.40E-06 2.73E-06 2.18E-06 l.75E-06 1.40E-06 

t o t a l s  2.55E+Ol 4.64E-06 3.78E-06 3.08E-06 2.53E-06 2.OBE-06 1.7lE-06 
1 

sas2h: f a r - f i e l d  c r i t  based on bBu 15x15 3.0OwtX, 2Ogud/mtu 40% h2o/ 8% uo2 L igh t  elements page 50 
decay, f 01 lowing reac to r  i r r a d i a t i o n  i d e n t i f  (ed by: power= 4.000E-03mu, burnup=1.4610E+0lmud, f l u x =  2.79E+08n/cm**2-sec 

0 element thermal power, watts 
bas i s  =s ing le  reac tor  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
na 1.70E-01 6.01E-08 4.81E-08 3.86E-08 3.09E-08 2.47E-08 1.98E-08 

t o t a l s  4.76E-01 6.01E-08 4.82E-08 3.86E-08 3.09E-08 2.47E-08 1.98E-08 

sas2h: f a r - f i e l d  c r i t  based on b8w 15x15 3.00wt%, ZOgud/mtu 40% h2o/ 8% uo2 1 i g h t  elements page 51 
decay, f 01 lowing reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnupol .4610E+Olmud, f l u x =  2.79E+08n/cm**2-sec 

0 nuc r i de  amma power, wat ts  
bas i s  =s?ngle reac tor  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
na 22 6.90E-08 5.52E-08 4.42E-08 3.54E-08 2.84E-08 2.27E-08 1.82E-08 

t o t a l  3.31E-01 5.52E-08 4.42E-08 3.54E-08 2.84E-08 2.27E-08 1.82E-08 
I 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, ZOgwd/mtu 40% h20/ 8% uo2 ac t  i n i des  page 52 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+0lmud, f l u x =  2.79E+08n/cm**2-sec 

0 n u c l i d e  concentrat ions,  mram atoms 

i n i t i a l  304.4 d 608 .8d  9i i : i -d i21f;s d - - i j i l . i - i - ' " i 8 i 6 . 3  d 
5.87E-04 6.42E-04 6.97E-04 7.52E-04 8.07E-04 8.62E-04 9.17E-04 
2.55E-04 2.77E-04 2.98E-04 3.19E-04 3.41E-04 3.62E-04 3.83E-04 
5.16E-05 5.59E-05 6.02E-05 6.45E-05 6.88E-05 7.31E-05 7.75E-05 
5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
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np237 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01' 4.21E+Ol 
pu238 1.79E-03 1.78E-03 1.77E-03 1.76E-03 1.75E-03 1.74E-03 1.73E-03 
pu239 5.07E-02 5.07E-02 5.07E-02 5.07E-02 5.07E-02 5.07E-02 5.07E-02 
pu240 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 

t o t a l  3.73~+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
I 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00utX, 20gud/mtu 40% h20/ 8% yo2 a c t i n i d e s  page 53 
decay, f o l l o w i n g  reac tor  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+Olmud, f l u x =  2.79E+08n/cm**2-sec 

0 element concentrat ions,  gram atoms 
bas is  = s i n  l e  reac tor  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 121y.5 d 1521.9 d 1'8z6.3 d 
he 5.87E-04 6.42E-04 6.97E-04 7.52E-04 8.07E-04 8.62E-04 9.17E-04 
t h 3.08E-04 3.33E-04 3.59E-04 3.84E-04 4.10E-04 4.36E-04 4.61E-04 
pa 8.65E-06 9.25E-06 9.85E-06 1.05E-05 1.11E-05 1.17E-05 1.23E-05 
u 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
5.25E-02 5.25E-02 5.25E-02 5.25E-02 5.25E-02 5.25E-02 5.25E-02 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
1 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX, ZOgwd/mtu 40% h20/ 8% uo2 ac t  i n i des  page 54 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+Olmwd, f l u x =  2.79E+08n/cm**Z-sec 

0 n u c l i d e  concentrat ions,  grams 
bas i s  = s i n  l e  reac to r  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1219.5 d 1521.9 d 1856.3 d 
he 4 2.35E-03 2.57E-03 2.79E-03 3.01E-03 3.23E-03 3.45E-03 3.67E-03 
ra226 2.65E-06 3.11E-06 3.61E-06 4.14E-06 4.71E-06 5.32E-06 5.96E-06 
thZ29 6.66E-07 7.84E-07 9.13E-07 1.05E-06 1.20E-06 1.36E-06 1.53E-06 
th230 5.88E-02 6.37E-02 6.85E-02 7.34E-02 7.83E-02 8.32E-02 8.81E-02 
th231 6.98E-07 6.98E-07 6.98E-07 6.98E-07 6.98E-07 6.98E-07 6.98E-07 
th232 1.2OE-02 1.30E-02 1.40E-02 1.50E-02 1.60E-02 1.70E-02 1.80E-02 
th234 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 
pa231 1.66E-03 1.80E-03 1.94E-03 2.08E-03 2.22E-03 2.36E-03 2.50E-03 
pa233 3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 

~ 2 3 2  4.07E-07 4.46E-07 4.77E-07 5.01E-07 5.20E-07 5.35E-07 5.46E-07 
~ 2 3 3  3.15E-02 3.45E-02 3.75E-02 4.04E-02 4.34E-02 4.64E-02 4.94E-02 
u234 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 
0235 1.72E+05 1.72E+05 1.72E+05 1.72E+05 1.72E+05 1.72E+05 1.72E+05 
u236 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 
u238 8.66E+06 8.66E+06 8.66E+06 8.66E+06 8.66€+06 8.66E+06 8.66E+06 

np237 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 
pu238 4.27E-01 4.24E-01 4.22E-01 4.19E-01 4.16E-01 4.13E-01 4. l lE-01 
pu239 l.ZlE+Ol l.ZlE+Ol 1.21E+O1 1.21E+01 1.2lE+Ol l.ZlE+Ol l.ZlE+Ol 
pu240 6.00E-04 6.00E-04 5.99E-04 5.99E-04 5.99E-04 5.99E-04 5.99E-04 

t o t a l  8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.OOwtX, ZOgwd/mtu 40% h2o/ 8% uo2 a c t  i n i des  page 55 
decay, f o l  lowing reac tor  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mw, burnup=l.4610E+Olmwd, f l u x =  2.79E+O8n/cm**2-sec 

0 element concentratfons, grams 
bas i s  = s i n  l e  reac to r  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 18r6.3 d 
he 2.35E-03 2.57E-03 2.79E-03 3.01E-03 3.23E-03 3.45E-03 3.67E-03 

2.65E-06 3.11E-06 3.61E-06 4.14E-06 4.71E-06 5.32E-06 5.96E-06 r a  
t h  7.09E-02 7.68E-02 8.27E-02 8.85E-02 9.44E-02 1.00E-01 1.06E-01 
pa 2.00E-03 2.14E-03 2.28E-03 2.42E-03 2.56E-03 2.70E-03 2.84E-03 
u 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 

np 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 
pu 1.25E+01 1.26E+01 1.26E+01 1.25E+01 1.25E+01 1.25E+01 1.25E+01 

t o t a l s  8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 
1 

ses2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwdlmtu 40% h20/ 8% uo2 ac t  i n i d e s  page 56 
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decay, f o l l  
0 

t 1207 
t 1208 
pb210 
pb211 
pb212 

gp:;: 
b1211 
bi212 
bi214 
p02 10 
p02 12 
p02 14 
p02 15 
po216 
po218 
rn219 
1-17220 
rn22Z 
re223 
re224 
re226 
ac227 
th227 
th228 
th230 
th231 
th234 
pa23 1 
pa233 
pa234m 
pa234 

u232 
u233 
u234 
u235 
u236 
u238 

np237 
pu236 
pu238 
pu239 
pu240 
pu24 1 

t o t a l  
1 

owing reac 

i n i  t i a l  
l . l l E - 0 5  
2.13E-06 

: t o r  l r r a d i  a t i o n  idenl  t i f i e d  b - 
nucy i  
bas i s  

913.1 d 
1.72E-05 
3.07E-06 
4.82E-07 
1.72E-05 
8.55E-06 
4.09E-06 
4.82E-07 
1.72E-05 
8.55E-06 
4.09E-06 
4.20E-07 
5.47E-06 
4.09E-06 
1.72E-05 
8.55E-06 
4.10E-06 
1.72E-05 
8.55E-06 
4.10E-06 
1.72E-05 
8.55E-06 
4.10E-06 
1.72E-05 
1.70E-05 
8.52E-06 
1.51E-03 
3.71E-01 
2.91€+00 
9.82E-05 
7.05E+00 
2.91E+00 
3.79E-03 
1.11E-05 
3.90E-04 
1.32Ei01 
3.71E-01 
2.66E+00 
2.91E+00 
7.04E+00 
6.89E-05 
7.18E+00 
7.53E-01 
1.36E-04 
3.27E-06 
4.73E+01 

power= 4. 
de radioac 

1.94E-05 
3.33E-06 
5.81E-07 
1.94E-05 
9.27E-06 
4.66E-06 
5.81E-07 
1.94E-05 
9.27E-06 
4.66E-06 
5.10E-07 
5.94E-06 
4.66E-06 
1.94E-05 
9.27E-06 
4.66E-06 
1.94E-05 
9.27E-06 
4.66E-06 
1.94E-05 
9.27E-06 
4.66E-06 
1.94E-05 
1.92E-05 
9.24E-06 
1.62E-03 
3.71E-01 
2.91E+00 
1.05E-04 
7.05E+00 
2.91 E+OO 
3.79E-03 
1.15E-05 
4.19E-04 
1.32E+Ol 
3.71E-01 
2.66E+00 
2.91E+00 
7.04E+00 
5.65E-05 
7.13E+00 
7.53E-01 
1.36E - 04 
3.14E-06 
4.73E+01 

000E-03mw, 
. t i v i t y ,  cu 
*eactor  ass 
1521.9 d 
2.17E-05 
3.56E-06 
6.93E-07 
2.18E-05 
9.91E-06 
5.26E-06 
6.93E - 07 
Z.18E-05 
9.91E-06 
5.26E-06 
6.13E-07 
6.35E-06 
5.26E-06 
2.18E-05 
9.91E-06 
5.26E-06 
2.18E-05 
9.91E-06 
5.26E-06 
2.18E-05 
9.91E-06 
5.26E-06 
2.17E-05 
2.15E-05 
9.87E-06 
1.72E-03 
3.71E-01 
2.91E+00 
l . l l E - 0 4  
7.05E+00 
2.91E+00 
3.79E-03 
1.18E-05 
4.48E-04 
1.32E+01 
3.71E-01 
2.66E+00 
2.91 E+00 - 
7.04E+00 
b.63E-05 
7.08E+00 
7.53E-01 
1.36E-04 
3.02E-06 
4.73E+01 

burnup=l . 
r i e s  
embl y 
1826.3 d 
2.41E-05 
3.76E-06 
8.17E-07 
2.42E-05 
1.05E-05 
5.89E-06 
8.18E-07 
2.42E-05 
1.05E-05 
5.89E-06 
7.27E-07 
6.70E-06 
5.89E-06 
2.42E-05 
1.05E-05 
5.89E-06 
2.42E-05 
1.05E-05 
5.89E-06 
2.42E-05 
1.05E-05 
5.89E-06 
2.41E-05 
2.39E-05 
1.04E-05 
1.82E-03 
3.71E-01 
2.91E+00 
1.18E-04 
7.05E+00 
2.91E+00 
3.79E-03 
1.21E-05 
4.76E - 04 
1.32E+01 
3.71E-01 
2.66E+00 
2.91~+00 
7.04E+00 
3.79E-05 
7.04E+00 
7.53E-01 
1.36E-04 
2.90E-06 
4.72E+01 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX8 2Ogwd/mtu 40% h20 8% uo2 ac t  i n i des  page 57 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i den t i f : ed  by: power= 4.000E-03mr, burnup=l.4~lOE+Olmwd, f l u x =  2.79E+08n/cm**2-sec 

0 element thermal power, watts 
bas i s  = s i n  l e  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 
t 1 8.25E-08 9.62E-08 1.09E-07 1.23E-07 1.35E-07 1.47E-07 1.59E-07 

5.42E-08 6.37E-08 7.31E-08 8.29E-08 9.30E-08 1.03E-07 1.14E-07 1; 5.781-07 6.8OE-07 7.801-07 8.85E-07 9.93E-07 1.101-06 1.22E-06 
1.17E-06 1.37E-06 1.57E-06 1.77E-06 1.98E-06 2.18E-06 2.39E-06 
5.64E-09 6.63E-09 7.72E-09 8.90E-09 1 .OZE-08 1.15E-08 1.30E-08 
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<U 2.66E-01 2.64E-01 2.63E-01 2.61E-01 2.60E-01 2.58E-01 ' 2 .57~ -01  
t o t a l s  1.50E+01 1.03E+00 1.03E+00 1.03E+00 1.03E+00 1.03E+00 1.03E+00 

1 
ses2h: 

decay, f o l  
0 

t 1208 
pb21l 
pb212 

ip: l: 
b1212 
bi214 
rn219 
re223 
th227 
th230 
th231 
th234 
pa231 
pa233 
pa234m 
pa234 

u234 
u235 
u236 
u238 

np237 
pu238 
pu239 

t o t a l  
3 

f a r - f  i e l d  
owing reac 

i n i t i a l  
4.23E-08 
4.46E-09 
5.08E-09 
3.88E-09 
3.09E-09 
3.69E-09 
2.34E-08 
3.70E-09 
8.87E-09 
7.21E-09 
1.21E-08 
6.82E-05 
1.67E-04 
1.86E-08 
9.33E - 03 
1.92E-04 
4.40E-05 
1.26E-04 
3.66E-04 
2.68E-05 
2.32E-05 
1.47E-03 
8.24E-05 
3.61E-06 
3.97E+00 

c r i t  based on b8w 15 
: to r  i r r a d i a t i o n  {den 

x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
t i f i e d  b : power= 4.000E-03mw, burnup=l. 

nuc r i de  gamma power, watts 
bas is  = s i n  l e  I 

3.1 d 1217.9 d 
12E-08 6.64E-08 
9OE-09 7.79E-09 
35E-09 7.97E-09 
07E-09 6.90E-09 
78E-09 5.39E-09 
33E-09 5.78E-09 
66E-08 4.16E-08 
7lE-09 6.45E-09 
37E-08 1.55E-08 

'eactor ass 
1521.9 d 
7.10E-08 
8.72E-09 
8.52E-09 
7.79E-09 
6.04E-09 
6.18E-09 
4.70E-08 
7.22E-09 
1.73E-08 

embl y 
1826.3 d 
7.49E-08 
9.70E-09 
8.99E-09 
8.73E-09 
6.71E-09 
6.52E-09 

ac t  i n i des  page 58 
4610E+Olmwd, f l u x =  2.79E+08n/cm**2-sec 

sas2h: f a r - f i e l d  c r i t  based on b8w 15x15 3.OOwt%, 2Ogwd/mtu 40% h20/ 8% uo2 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f l e d  by: power= 4.000E-03mw, burnup=1.4610E+Olnwd, 

0 n u c l i d e  concentrat ions.  grams 

i n i  t i 8 1  
1 -65E-05  

s i n  Le reac to r  issembl 
1213.5 d 1521.9 d 1856.5 d 

1.37E-05 1.30E-05 1.24E-05 

f i s s i o n  roducts 
f l ux= 2.!9E+08n/cm**2-sec 

page 
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k r  83 
k r  84 
k r  85 
r b  85 
k r  86 
r b  87 
s r  88 
Y 89 

s r  90 
Y 90 

z r  90 
z r  91 
z r  92 
z r  93 
nb 93m 
z r  94 
mo 95 
z r  96 
mo 96 
mo 97  
mo 98 
t c  99 
r u  99 
mol 00 
r u l  00 
ru lO 1 
rulO2 
rh103 
ru104 
pdl04 
pdl0S 
ru106 
pd l06 
pd107 
pd l08 
aglO9 
pd l lO  
c d l  1 1 
c d l l 2  

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  roducts  page 60 

decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mw, burnup=l.4610E+Olmwd, f l u x =  2.~9E+08n/cm*+~-sec 
0 n u c l i d e  concentrat ions.  grams 

hacia nrinalr rc rc tn r  n a ~ r m h l v  

c d l l 3  
c d l  l3m 
in113 
cd114 
in115 
sn115 
cd116 
sn117 
sn118 

i n i t i a l  
l.27E-03 
1.67E-05 
4.45E-06 
1.12E-03 
8.52E-04 



v- -w-A 

Aug 29 14:02 1996 F i  l e  Name: tuff6.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X I V  - Page 43 

sn124 
te124 
sb125 
te125 
te125m 
sn126 
te126 
i 127 

t e l 2 8  
i 129 

te130 
xe130 
xe131 
xe132 
cs133 
xe134 
be134 
cs135 
ba135 
xe136 
ba136 
cs137 
ba137 
ba138 
la138 
la139 
ce140 
pr141 
ce142 
nd142 
nd143 
ce144 
nd144 
nd145 
nd146 
pm147 
sml4 7 

sas2h : 
:ay, f o l  

nd148 
sm148 
sm149 
nd150 
sm150 
sm151 
eu151 
sm152 
eu153 
sm154 
eu155 
gd155 
gd156 
gd157 
gd158 
tb159 
gd160 

1 

dec 
0 

f i s s i o n  ~ r o d u c  
mud, f l u x =  2. 9E+08 

t s page 61 
n/cm**2-set 

f a r - f  i e l d  
lowing rea 

c r i  t based 
: t o r  i r r a d i  

I on b&w 15x15, 3.00wt%, 20gud/mtu 40% h2o/ 8% uo2 
a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=l 

n u c l i d e  concentrat ions,  grams 
bas i s  =s 

913.1 d 1 
1.63E-01 
4.78E-06 
1.05E-01 
6.57E-02 
7.32E-04 

, i n  I e  rea 
21P.5 d 
1.63E-01 
4.78E-06 
1.05E-01 
6.57E-02 
7.32E-04 

i n i t i a l  
1.63E-01 
4.73E-06 
1.05E-01 
6.57E-02 
7.32E-04 
4.10E-02 
1.60E-03 
2.75E-02 
1.70E-02 
7.86E-03 
1.87E-03 
1.71E-03 
1.55E-03 
7.32E-04 
3.57E-04 
1.28E-04 
4.29E-05 
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dy161 1.32E-05 1.32E-05 1.32E-05 1.32E-05 1.32E-05 1.32E-05 1.32E-05 
dy162 3.64E-06 3.64E-06 3.64E-06 3.64E-06 3.64E-06 3.64E-06 3.64E-06 
dy163 1.21E-06 1.21E-06 1.21E-06 1.21E-06 1.21E-06 1.21E-06 1.21E-06 

t o t a l  1.52E+01 1.52E+Ol 1.52E+01 1.52E+01 1.52E+01 1.52E+01 1.52E+Ol 
4 

f a r - f  i e l d  
.owing reac 

c r i t  based on b8u 15x15, 3.00ut%, 2Ogud/mtu 40% h2o/ 8% uo2 
: t o r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=1.4610E+Olmud, 

nucr ide  r a d i o a c t r v i t y ,  cur res  

f i s s i o n  roducts  page 
f t ux= 2.P9€+08n/cm**2 -sec 

sas2h: 
decay, f o l l  

0 
basis 

913.1 d 
1.38E-01 
3.13E-05 
3.59E+00 
4.04E+01 
4.04E+01 
4.00E-03 
6.43E-04 
1.74E-04 

'eactor  ass 
1521.9 d 
1.26E-01 
3.13E-05 
3.22E+00 
3.87E+01 
3.88E+01 
2.95E-06 

i n i  t i a l  
1.59E-01 
3.13E-05 
4.22E+00 
4.29E+01 

Y 90 
Y 91 

z r  93 
nb 93m 
z r  95 
nb 95 
t c  99 
rhlO2 
ru106 
rh106 
pd107 
cd113m 
sn l  l9m 
s n l 2 l  
sn l2 lm 
sn123 
sb125 
te125m 
sn126 
sb126 
sb126m 
t e l 2 7  
tel27m 

i l 2 9  
cs134 
cs135 
cs137 
ba137m 
eel44 
p r  144 
p r  144111 
pml47 
sm1 5 1 
eu152 
eu154 
eu155 

t o t e 1  
1 

sas2h: f a r - f l e l d  c r i t  based on bgw 15x15 3.00utX, ZOgwd/mtu 40% h20 8% u02 f i s s i o n  roducts  page 65 
decay, f o l l o w i n p  reac to r  i r r a d i a t i o n  i d m t i f ( e d  by: power= 4.000E-03mu. burnup=( .4610E+Olnud, f l u x =  2 .~9~+00n /cn* *2 -s rc  

0 . . : element thermal  power, wat ts  

i i i n i t i a l  504.4 d 608.8 ti ' 9 i 3 . i - d ~ - i ~ i 7 3 ' d  - i s Z i S 9  d--i826:3 d 
h 3 .37~-06 5.1%-06 4.89E-06 4.67E-06 4.45E-06 4.25E-06 4.06E-06 

r e  3.33E+00 9.8OE-09 9.8OE-09 9.80E-09 .8OE-09 9.8OE-09 9.80E-09 
kr 1.30E+Ol 5.9PE-03 1.68E-03 5.38E-03 f.lOE-03 4.83E-03 4.58E-03 
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s r  
Y 

z r  
nb 
t c  
r u  
r h 
c d 
s n 
sb 
t e 
i 

C S 
ba 
ce 
Pr 
Pm 
sm 
eu 

t o t a l s  
1 

sas2h: 
decay, f o l l  

0 

k r  85 
Y 90 

z r  95 
nb 95 
rhlO2 
rh106 
sn l2 lm 
sb125 
te125m 
sn126 
sb126 
sb126m 
cs134 
ba137m 
ce144 
pr144 
pr144m 
pm147 
sm15 1 
eul52 
eu154 
eu155 

t o t a l  
1 

sas2h: 
decry, f o l l  

0 

f a r - f  i e l d  
.owing reac 

i n i t i a l  
5.57E-05 
4.33E-07 
9.47E-01 
9.89E-01 
9.23E-08 
1.93E-02 
1.00E-08 
2.41E-03 
4.53E-05 
7.78E-08 

f a r - f  i e l d  
lowing reac 

c r i t  based on bSw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
t o r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=l 

nuc r i de  game power, watts 
bas is  = s i n  Le reac to r  assembly 

304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 
5.28E-05 5.00E-05 4.74E-05 4.49E-05 4.26E-05 4.03E-05 
4.24E-07 4.15E-07 4.07E-07 3.99E-07 3.90E-07 3.83E-07 
3.51E-02 1.30E-03 4.82E-05 1.78E-06 6.61E-08 2.45E-09 
7.79E-02 2.98E-03 1.11E-04 4.10E-06 1.52E-07 5.63E-09 
7.56E-08 6.20E-08 5.08E-08 4.16E-08 3.41E-08 2.79E-08 
1.lOE-02 6.21E-03 3.52E-03 1.99E-03 1.13E-03 6.41E-04 
9.91E-09 9.81E-09 9.70E-09 9.60E-09 9.50E-09 9.40E-09 
1.96E-03 1.58E-03 1.28E-03 1.04E-03 8.40E-04 6.80E-04 
3.91E-05 3.17E-05 2.57E-05 2.08E-05 1.68E-05 1.36E-05 
7.78E-08 7.78E-08 7.78E-08 7.78E-08 7.78E-08 7.78E-08 
2.3OE-07 2.30E-07 2.30E-07 2.30E-07 2.30E-07 2.3OE-07 
9.27E-07 9.27E-07 9.27E-07 9.27E-07 9.27E-07 9.27E-07 
1.50E-05 1.13E-05 8.58E-06 6.48E-06 4.90E-06 3.70E-06 
1.44E-01 1 4 l E - 0  1.39E-01 1.36E-01 1.33E-01 1.31E-01 
9.89E-03 4.72E-03 2.25E-03 1.07E-03 5.12E-04 2.44E-04 
1.51E-02 7.18E-03 3.42E-03 1.63E-03 7.79E-04 3.71E-04 
9 . l lE-05 4.35E-05 2.07E-05 9.89E-06 4.72E-06 2.25E-06 
1.5OE-06 1.20E-06 9.63E-07 7.73E-07 6.20E-07 4.97E-07 
9.03E-08 8.97E-08 8.91E-08 8.85E-08 8.80E-08 8.74E-08 
3.89E-07 3.73E-07 3.57E-07 3.42E-07 3.27E-07 3.13E-07 
1.16E-06 1.08E-06 1.01E-06 9.48E-07 8.87E-07 8.29E-07 
3.12E-04 2.76E-04 2.44E-04 2.15E-04 1.90E-04 1.68E-04 
2.97E-01 1.66E-01 1.50E-01 1.42E-01 1.37E-01 1.33E-01 

c r i t  based on b&w 15x15, 3.00wt%, ZOgud/mtu 40% h2o/ 8% uo2 
: t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=l 

element gafnma power. wat ts  
basin =sinale reactor sssemblv 

i n i t i a l  304.4 d 608.8 d 913. i -d ' - i z i7 .3-d  -1521;b d--iB26:3 d 
k r  6.74E+00 5.28E-05 5.0OE-05 4.74E-05 4.49E-05 4.26E-05 4.03E-05 
y 9.80E+00 1.18E-04 3.58E-06 4.93E-07 4.01E-07 3.91E-07 3.83E-07 

z r  4.81E+00 3.51E-02 1.30E-03 4.82E-05 t.78E-06 6.61E-08 2.45E-09 
nb 9.13E+00 7.79E-02 2.98E-03 1.11E-04 4.11E-06 1.55E-07 8.28E-09 

f i s s i o n  roducts  page 
f l u x -  2 .!9E+08n/cm**2- sec 

ss ion  roducts 
ux= 2 .!9E+08n/cn**2- sec Page 
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sn 1.23E+00 6.03E-07 2.03E-07 1.17E-07 9.67E-08 9.08E-08 8.88E-08 
sb 5.16E+00 1.96E-03 1.59E-03 1.28E-03 1.04E-03 8.41E-04 6.81E-04 
t e  5.57E+00 5.34E-05 3.32E-05 2.59E-05 2.08E-05 1.68E-05 1.36E-05 
cs  8.75E+00 1.50E-05 1.13E-05 8.58E-06 6.48E-06 4.90E-06 3.70E-06 
ba 4.85E+00 1.44E-01 1.41E-01 1.39E-01 1.36E-01 1.33E-01 1.31E-01 
ce 2.08E+00 1.00E-02 4.72E-03 2.25E-03 1.07E-03 5.12E-04 2.44E-04 

1.80E+00 1.51E-02 7.22E-03 3.45E-03 1.64E-03 7.84E-04 3.74E-04 
pr 8.53E-02 1.55E-06 1.20E-06 9.63E-07 7.736-07 6.20E-07 4.97E-07 

4.44E-03 9.03E-08 8.97E-08 8.91E-08 8.85E-08 8.80E-08 8.74E-08 
eu 5.40E-03 3.13E-04 2.77E-04 2.45E-04 2.17E-04 1.92E-04 1.69E-04 

t o t a l s  1.28E+02 2.97E-01 1.66E-01 1.50E-01 1.42E-01 1.37E-01 1.33E-01 
1 

photon spectrum as a f u n c t i o n  o f  t ime f o r  l i g h t  elements, c ladd ing and s t r u c t u r a l  ma te r i a l s  

emean 

t o t a l  
mev/sec 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= -00 mu, burnup= 15.mud, f l u x =  2.79E+08 n**2-sec 

spectrum o f  photon re lease rates,  hotons/sec 
bas i s  = s i n g l e  reac to r  assembfy 

t ime a f t e r  d ischar  c 
608.8 d 913.1 d 1217.3 d 1521.9 d 
4.14E+04 3.32E+04 2.66E+04 2.13E+04 
1.32E+04 1.06E+04 8.46E+03 6.77E+03 
8.91E+03 7.13E+03 5.71~+03 4.58E+03 
5.01E+03 4.01E+03 3.22E+03 2.58E+03 
3.43E+03 2.74E+03 2.20E+03 1.76E+03 
3.36E+03 2.69E+03 2.16E+03 1.73E+03 
3.35E+03 2.68E+03 2.15E+03 1.72E+03 
1.79E+05 1.43E+05 1.15E+05 9.19E+04 
1.43E+05 1.14E+05 9.14E+04 7.32E+04 
3.57E-01 2.86E-01 2.29E-01 1.83E-01 
3.18E-02 2.54E-02 2.04E-02 1.63E-02 
7.12E-03 5.70E-03 4.57E-03 3.66E-03 
l . l l E - 0 4  8.93E-05 7.15E-05 5.73E-05 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.00~+05 3.20E+05 2.57E+05 2.06E+05 
2.80E+05 2.25E+05 1.80E+05 1.44E+05 

lectrum o f  energ re lease ra tes ,  mev/watt 
bas i s  = reac to r  mssembly 

emean t ime a f t e r  d ischar  e 
(mev) f n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 

1.00E-02 1.29E+06 1.29E-01 1.04E-01 8.29E-02 6.64E-02 5.32E-02 4.26E-02 
3.OOE-02 1-27E+06 1.23E-01 9.89E-02 7.92E-02 6.34E-02 5.08E-02 4.07E-02 
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3.75E+00 1.30E+05 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
4.25E+00 1.93E+03 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
4.75E+00 7.87E-22 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
5.50E+00 1.51E-22 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

0 t o t a l  5.25E+08 8.75E+01 7.01E+01 5.61E+01 4.50E+01 3.60E+01 2.88E+01 
0 gamma w a t t s  3.37E-01 5.61E-08 4.49E-08 3.60E-08 2.88E-08 2.31E-08 1.85E-08 
1 

photon  spectrum as r f u n c t i o n  o f  t ime  f o r  f i s s i o n  p roduc t s  

emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1.2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75€+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
mev/sec 

m e a n  
(mev) 

1.00E-02 
3.OOE-02 
5.50E-02 
8.50E-02 
1 .ZOE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1 .58~+00 
2.00E+00 
Z.4OE+OO 
2.80E+00 
3.25E+00 
3.75E+00 
4 .25~+00 
4.75E+00 
5.50E+00 

t o t a l  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= -00 mw burnup= 15.mwd, f l u x =  2.79E+08 n**2-sec 

spectrum o f  photon r e l ease  ra tes ,  hotons/sec 
b a s i s  = s i n g l e  r e a c t o r  assembry 

t ime  a f t e r  d i s c h a r  e 
608.8 d 913.1 d 1217.! d 
2.53E+12 1.83E+12 1.47E+12 
1.11E+12 7.88E+11 6.24E+11 
5.64E+11 3.97E+11 3.14E+ll  
3.50E+ll  2.40E+ll  1.85E+11 
4.0bE+ll  2.42E+11 1.62E+ll  
2.18E+11 1.51E+ll  1.17E+11 
2.42E+11 1.63E+ll  1.24E+11 
1.59E+12 1.45E+12 1.38E+12 
2.18E+10 1.33E+10 8.99E+09 
8.72E+09 4.56E+09 2.53E+09 
1.40E+10 6 . ? 4 ~ + 0 9  3.25E+09 
3.25E+08 1.72E+08 9.22E+07 
4.34E+07 2.37E+07 1.30E+07 
5.68E+06 3.22E+06 1.82E+06 
2.50€+03 1.42E+03 8.05E+02 
1.89E-08 1.92E-08 1.94E-08 
9.50E-09 9.63E-09 9.73E-09 
7.05E-09 7.14E-09 7.22E-09 
7.06E+12 5.28E+12 4.39E+12 
1 .38~+12 1.17E+12 1.06E+12 

spectrum o f  energ r e l ease  ra tes ,  mev/watt-sec 
b a s i s  = s i n g r e  r e a c t o r  assembly 
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0 gamma wat ts  7.07E+01 3.91E-01 2.21E-01 1.87E-01 1.70E-01 1.60E-01 1.54E-01 
1 

0 p r i n c i p a l  photon sources i n  group I, hotons/sec 
mean energy = .0100 mev. nuc l i des  exceed~ng 1.0E-13 o f  t o t a l  group re lease r a t e  (1.28E+12) a t  1521.9 d 

nuc l i de t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

k r  85 2.22E+10 2.11E+10 2.00E+10 1.89E+10 1.79E+10 1.70E+10 1.61E+10 
s r 9 0  1.75E+ll 1.71E+11 1.68E+ll 1.64E+ll 1.61E+lI 1.58E+ll 1.55E+ll 

90 8.60E+11 8.42E+11 8.25E+11 8.08E+11 7.92E+ll 7.76E+ll 7.60E+ll 
rK106 4.71E+ll 2.67E+11 1.51E+ll 8.58E+10 4.86E+10 2.76E+10 1.56E+10 
cs137 1.55E+11 1.52E+11 1.49E+11 1.46E+ll 1.43E+11 1.40E+ll 1.38E+ll 
ba137m 7.25E+09 7.11E+09 6.98E+09 6.84E+09 6.71E+09 6.59E+09 6.46E+09 
ce144 3.55E+11 1.69E+ll 8.07E+10 3.85E+10 1.83E+10 8.75E+09 4.17E+09 
pr144 4.70E+12 2.24E+12 1.07E+12 5.10E+ll 2.43E+11 1.16E+ll 5.53E+10 
pm147 8.24E+10 6.69E+10 5.37E+10 4.31E+10 3.46E+10 2.77E+10 2.23E+l0 
eu155 2.43E+09 2.15E+09 1.90E+09 1.68E+09 1.49E+09 1.31E+09 1.16E+09 

0 p r i n c i p a l  photon sources i n  group 2, hotons/sec 
mean enersv = ,0300 me". nuc l i des  exceed~ns 1 . 0 ~ - g 3  o f  t o t a l  g r o w  release r a t e  (5.39E+11) a t  1521.9 d -. 

n u c l i d e  - t ime a f t e r  d ischarge ' 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

k r  85 6.48E+09 6.14E+09 5.82E+09 5.51E+09 5.23E+09 4.95E+09 4.69E+09 
s r  90 4.94E+10 4.84E+10 4.74E+10 4.65E+10 4.55E+10 4.46E+10 4.37E+10 

90 2.80E+ll 2.74E+11 2.69E+11 2.63E+11 2.58E+11 2.53E+11 2.48E+11 
14106 1.57E+11 8.91E+10 5.05E+10 2.86E+10 1.62E+10 9.20E+09 5.22E+09 
sb125 1.72E+10 1.40E+10 1.13E+10 9.15E+09 7.40E+09 5.99E+09 4.85E+09 
te125m 9.19E+09 7.94E+09 6.44E+09 5.21E+09 4.22E+09 3.4TE+09 2.76E+09 
cs137 4.31E+10 4.23E+10 4.14E+10 4.07E+10 3.99E+10 3.91E+10 3.84E+10 
ba137m 1.25E+ll 1.22E+ll 1.20E+ll 1.18E+ll 1.15E+ll 1.13E+ll 1.11E+11 
ce144 8.23E+11 3.93E+11 1.87E+11 8.93E+10 4.26E+10 2.03E+10 9.69E+09 
pr144 1.55E+12 7.42E+11 3.54E+11 1.69E+ll 8.04E+10 3.84E+10 1.83E+10 
pr144m 3.18E+10 1.51E+10 7.22E+09 3.44E+09 1.64E+09 7.83E+08 3.74E+08 
pm147 1.81E+10 1.47E+10 1.18E+10 9.48E+09 7.60E+09 6.10E+09 4.90E+09 

0 p r i n c i p a l  photon sources i n  group 3 hotons/sec 
mean energy = -0550 mev. nuc l i des  exceed~ng 1.04-13 o f  t o t a l  group re lease r a t e  (2.70E+ll) a t  1521.9 d 

n u c l i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

k r  85 3.97E+09 3.77E+09 3.57E+09 3.38E+09 3.20E+09 3.04E+09 2.88E+09 
s r  90 2.92E+10 2.86E+10 2.80E+10 2.75E+lO 2.69E+IO 2.64E+10 2.58E+10 

90 1.94E+11 1.90E+11 1.86E+11 1.82E+ll 1.78E+ll 1.75E+ll 1.71E+ll 
rK106 1.11E+11 6.31E+10 3.58E+10 2.03E+10 1.15E+10 6.52E+09 3.69E+09 
cs137 2.51E+10 2.46E+10 2.41E+10 2.37E+10 2.32E+10 2.28E+10 2.23E+IO 
ce144 1.19E+11 5.68E+10 2.71E+10 1.29E+lO 6.16E+09 2.94E+09 1.40E+09 
pr144 1.09E+12 5.21E+ll 2.48E+11 1.18E+l1 5.65E+10 2.69E+10 1.28E+10 
pm147 7.61E+09 6.18E+09 4.96E+09 3.98E+09 3.19E+09 2.56E+09 2.06E+09 
eu155 7.09E+09 6.27E+09 5.54E+09 4.90E+09 4.33E+09 3.83E+09 3.38E+09 

1 
0 p r i n c i p a l  photon sources i n  group 4 hotons/sec 

mean energy = -0850 rev.  nuc l i des  exceeding 1.06-g3 o f  t o t a l  group re lease r a t e  (1.56E+11) a t  1521.9 d 
n u c l i d e  t ime a f t e r  d ischarge 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
k r  85 1.99E+09 1.89E+09 1.79E+09 1.69E+09 1.60E+09 1.52E+09 1.44E+09 
s r  90 1.39E+10 1.36E+10 1.34E+10 1.31E+10 1.28E+10 1.26E+10 1.23E+10 

90 1.12E+11 l . lOE+ l l  1.07E+lI 1.05E+lI 1.03E+11 l .O lE+ l l  9.90E+lO. 
rK106 6.62E+10 3.75E+10 2.13E+10 1.21E+10 6.83E+09 3.87E+09 2.20E+09 
cs137 1.17E+10 1.15E+10 1.13E+10 l . l lE+ lO  1.09E+10 1.07E+10 1.05E+10 
ce144 1.68E+ll 8.OZE+10 3.83E+10 1.82E+10 8.7OE+09 4.15E+09 1.98E+09 
pr144 6.42E+ll 3.06E+11 1.46E+ll 6.97E+10 3.32E+lO 1.59E+10 7.56E+09 
pm147 2.17E+09 1.76E+09 1.41E+09 l.l3E+09 9.09E+O8 7.29E+08 5.85E+08 
eu155 1.08E+10 9.52E+09 8.41E+09 7.44E+09 6.57E+09 5.81E+09 5.14E+09 

0 p r i n c i p a l  photon sources i n  group 5, photons/sec 
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mean 
nuc 1 i de 

enersv = .I200 me". . nuc l i des  exceeding 1.OE-03 o f  t o t a l  group re lease r a t e  
t ime a f t e r  d ischarge * 

1217.5 d 1521.9 d 1826.3 d 
9.67E+08 9.16E+08 8.68E+08 
7.30E+09 7.15E+09 7.01E+09 
7.26E+10 7.11E+10 6.97E+lO 

p r i n c i p a l  photon sources i n  group 6 hotons/sec 
energy = .I700 mev. nuc l i des  exceed~ng 1.0k-g3 o f  t o t a l  group re lease r a t e  mean 

n u c l i d e  t i m e  a f t e r  d i r c h a r a &  . . . . - - . - - . - . - - . . - . - 
i n i t i a l  304.4 d 608.8 d 913.1 d i217.5 d 1521.9 d 1826.3 d 

9.53E+08 9.03E+08 8.56E+08 8.11E+08 7.68E+08 7.28E+08 6.90~+08 
5.65E+09 5.54E+09 5.43E+09 5.32E+09 5.21E+09 5.10E+09 5 .00~+09 
8.lZE+10 7.96E+10 7.80E+lO 7.64E+10 7.48E+10 7.33E+10 7.18E+10 
5.13E+10 2.91E+10 1.65E+10 9.34E+09 5.29E+09 3.00E+09 1.70~+09 

p r i n c i p a l  photon sources i n  group 7, hotons/sec 
energy = .3000 mev. nuc l i des  exceeding 1.0E-93 o f  t o t a l  group re lease 

t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

5.75E+08 5.45E+08 5.17E+08 4.89E+08 4.64E+08 4.39E+08 4.16E+08 
2.56E+09 2.51E+09 2.46E+09 2.41E+09 2.36E+09 2.31E+09 2.27E+09 
9.02E+lO 8.84E+10 8.66E+10 8.48E+10 8.31E+10 8.14E+10 7.986+10 
6.18E+10 3.51E+10 1.99E+lO 1.13~+10 6.38E+09 3.62E+09 2.05E+09 
9.81E+08 7.96E+08 6.44E+08 5.22E+08 4.22E+08 3.42E+08 2.76E+08 
2.35E+09 2.31E+09 2.26E+09 2.22E+09 2.18E+09 2.14E+09 2.10E+09 
5.69E+11 2.71E+ll 1.29E+11 6.17E+10 2.94E+10 1.4OE+lO 6.70E+09 

p r i n c i p a l  photon sources i n  group 8, hotons/sec 
energy = .6500 mev. nuc l i des  exceeding 1 . 0 ~ - 9 3  o f - t o t a l  group reLease 

t i m e  a f t e r  discharae 

mean 
n u c l i d e  

r a t e  
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r a t e  mean 
n u c l i d e  

( r i n c i p a l  photon sources I n  sroup 9, hotons/sec 
enerav 8 .I250 nev. nuc l i des  exceed~na 1 .0~ -g3  o f  t o t a l  aroup re lease mean 

nuc 1 l de 
r a t e  

r a t e  

r a t e  

-. 
- t ime a f  t e r  d ischarge ' 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
4.97E+O9 4.87E+09 4.77E+09 4.68E+09 4.58E+09 4.49€+09 4.40~+09 
1.78E+10 l.OlE+lO 5.71E+09 3.24E+09 1.84E+09 1.04€+09 5.90~+08 
4.97E+10 2.37E+10 l.l3E+lO 5.39E+09 2.57E+09 1.23€+09 5.85€+08 

( r i n c i p a l  photon sources i n  group 10, hotonslsec 
energy 8 .5750 me". nuc l i des  exceeding 1 . 0 ~ - 1 3  o f - t o t a l  group re lea  mean 

n u c l i d e  t ime a f t e r  d ischarge 
i n i t i a l  504.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

6.35E+08 6.22E+08 6.09E+08 5.97E+08 5.85E+08 S.?3E+08 5.61E+08 
5.35E+09 1.90€+09 1.08E+09 6.11E+08 3.46€+08 .96€+08 1.11~+08 
S.O9E+10 1.47E+10 ?.03E+09 3.35~+09 1.60E+09 ! .63E+08 3.64E+08 

q r i n c i p a l  photon 8ources i n  sroup 11 hotonslsec 
energy = .OOOO me". nuc l i des  exceedtng 1 .0~-g3 o f  t o tak  group re lease mean 
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nuc l  i de t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

90 3.80E+O7 3.72E+07 3.64E+07 3.57E+07 3.50E+07 3.43E+07 3.36E+07 
rK106 1 .O9E+O9 6.18E+08 3.50E+08 1.99~+08 I. 13E+08 6.38E+07 3.62E+07 
pr144 6.00E+10 2.86E+10 1.36E+lO 6.50E+09 3.10E+O9 1.48E+09 7.06E+08 

e r i n c i p a l  photon sources i n  qroup 12, photonslsec 
mean energy = .4000 mev. nuc l i des  exceeding 1.OE-03 o f  t o t a l  group re lease r a t e  (4.96E+07) a t  1521.9 d 

n u c l i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 6.09E+08 3.45E+08 1.966+08 l.l lE+OB 6.29E+07 3.56E+07 2.02E+07 
pr144 5.67E+08 2.70E+08 1.29E+08 6.15E+O7 2.93E+07 1.40E+07 6.67E+06 

~ r i n c i p a l  photon sources i n  group 13 hotonslsec 
mean energy = .8000 mev. nuc l ides  exceeding I.oE-!~ o f  t o t a l  group re lease r a t e  (7.14E+06) a t  1521.9 d -. 

n u c l i d e  - t ime a f t e r  d ischarge . 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 1.03E+08 5.83E+07 3.30E+07 1.87E+07 l.O6E+07 6.02E+06 3.41E+06 
~ r 1 4 4  4.56E+07 2.18E+07 1.04E+07 4.95E+06 2.36E+06 1.13E+06 5.37E+05 

g r i n c i p a l  photon sources i n  sroup 1 4  hotonslsec 
mean energy = .2500 mev. nuc l ides  exceedlng 1.0t-93 o f  t o t a l  group re lease r a t e  (1.03E+06) a t  1521.9 d 

n u c l i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 1.77E+07 1.00E+07 5.68E+06 3.22E+06 1.82E+06 1.03E+06 5.86E+05 
r i n c i p a l  photon sources i n  group 15, hotons/sec 

mean energy = e.7500 nev. nuc l ides  exceeding 1.0E-!3 o f t o t a l  group re lease r a t e  (4.561+02) a t  1521.9 d 
nuc l  i de t ime a f t e r  d ischarge 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d '1826.3 d 
rh106 7.79E+03 4.42E+03 2.50E+03 1.42E+03 8.05E+02 4.56E+02 2.59E+02 

p r i n c i p a l  photon sources i n  qroup 16 hotons/sec 
mean energy = 4.2500 mev. nuc l ides  exceedlng 1.0t-!3 o f  t o t a l  group re lease r a t e  (1.96E-08) a t  1521.9 d 

nuc l  i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 1.46E-08 1.46E-08 1.46E-08 1.46E-08 1.46E-08 1.46E-08 1.46E-08 
sm147 3.63E-09 4.02E-09 4.34E-09 4.59E-09 4.79E-09 4.96E-09 5.09E-09 

p r i n c i p a l  photon sources i n  qroup 17 hotons/sec 
mean energy = 4.7500 nev. nuc l ides  exceedlng I . O E - ~  o f  t o t a l  group re lease r a t e  (9.81E-09) a t  1521.9 d - .  

nuc l  i d e  - t ime  a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 7.32E-09 7.32E-09 7.32E-09 7.32E-09 7.32E-09 7.32E-09 7.32E-09 
8111147 1.82E-09 2.02E-09 2.18E-09 2.3OE-09 2.40E-09 2.49E-09 2.5SE-09 

g r i n c i p a l  photon sources i n  group 18, hotonslsec 
mean enerav = .SO00 me". nuc l i des  exceedtna 1.0E-13 o f  t o t a l  nroup re lease r a t e  (7.28E-09) a t  1521.9 d 

- 7  

nuc l i de - t ime a f t e r  d ischarge ' 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
ce142 5.43E-09 5.43E-09 5.43E-09 5.43E-09 5.43E-09 5.43E-09 5.43E-09 
sm147 1.35E-09 1.50E-09 1.61E-09 1.71E-09 1.78E-09 1.84E-09 1.89E-09 

photon spectrum as a f u n c t i o n  o f  t ime f o r  heavy meta ls  and t h e i r  daughters 

sas2h: f a r - f i e l d  c r i t  based on Ww 15x15, 3.00wtX, ZOgudlmtu 40% h2o/ 8% uo2 
power= .OO mw, burnu = 15.mwd, f l u x =  2.79E+O8 n**2-sec 

a c t i n i d e  hoton refcase rates,  photons/rec 
bas i s  = s i n g f e  reac to r  assembly 

page 71 

- 
emean t ime a f t e r  d ischar  l 
(mev) i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.S d 

1.00E-02 1.33E+14 5.89E+11 5.89E+ll 5.89E+ll 5.88E+ll 5.88E+11 5.88€+11 
3.00E-02 8.46E+12 4.62E+10 4.62E+10 4.62€+10 4.62E+10 4.62E+10 4.62E+10 
5.50E-02 l.O9E+13 2.02E+10 2.02E+lO 2.02E+10 2.02E+10 2.02E+10 Z.O2E+lO 
8.50E-02 5.26E+13 1.51E+ll 1.51E+11 1.51E+11 1.51E+11 1.51E+ll 1.51E+11 
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emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1.2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
gamma watts 

t ime 
608 .8d  9 
1.47E+06 1 
3.46E+05 3 
2.78E+05 2 
3.20E+06 3 
8.70E+05 8 
8.07~+05 8 
9.77E+06 9 
1.02E+06 1 
2.58~+05 2 
4.21E+04 4 
1.82E+04 1 
2.10E+01 2 
7.94~+01 8 
8.39~+00 8 
5.58E+00 5 
3.66E+00 3 
2.37~+00 2 
2.48E+00 2 
1.81E+07 1 
1.16E-02 1 

a f t e r  d 
13.1 d 
.47E+06 
.46~+05 
.78E+05 
.20E+06 
.70E+05 
.07~+05 
.77E +06 
.O2~+06 
.58E+05 
.2lE+04 
.82E+04 
.15E+01 
.65E+Ol 
.40E+00 
.58E+00 
.66~+00 
.37E+00 
.48E+00 
.81E+O7 
.16E-02 

neut ron source i n t e n s i t y  as a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on Mw 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
alpha-n neutron source, neutrons/sec/basis 

bas i s  = s i n g l e  reac to r  asscmbly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
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~eu t ron  source intens i t y  as a function of  time 

,as2h: f a r - f i e l d  c r i t  
alpha-n neutron 

basis = single  

based on b&w 15x15, 3.OOwtX, 
I lource,  neutrons/sec/basis 
, reactor  assembly 

i n i t i a l  
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cm245 7.66E-27 7.66E-27 7.66E-27 7.66E-27 7.66E-27 7 . 6 6 ~ - 2 7  7.66E-27 
0 t o t a l  1.88E+04 1.88E+04 1.88E+04 1.87E+04 1.87E+04 1.86E+04 1.86E+04 
1 

neutron source i n t e n s i t y  as a f u n c t i o n  o f  t ime 

am244 
cm242 
cm243 
cm244 
cm245 
cm246 

t o t a l  -----. 
t o t a l  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% uo2 
spontaneous f i s s i o n  neutron source, neutrons/sec/besis 

bas i s  = s i n g l e  reac tor  assembly 
, 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

alpha-n neutron source spectrum as a f u n c t i o n  o f  t ime 
(us ing  r e a c t i o n  spect ra  f o r  uranium d iox ide )  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogud/mtu 40% h20/ 8% uo2 
alpha-n neutron spectra, neutrons/sec/basis 
bas i s  = s i n g l e  reac tor  assembly 

boundaries, nev I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

page 75 

page 76 
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.25E-07 

.00E-07 

. OOE - 08 

page 77 
spontaneous f i s s i o n  neut ron source spectrum as a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% uo2 
spontaneous f i s s i o n  neutron spectra, neutrons/sec/basis 

bas is  = s i n g l e  reac tor  assembly 

boundaries, mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

page 78 1 

t o t a l  (a lpha-n  p l u s  spon. f i s s i o n )  neut ron source spectrum as a f u n c t i o n  o f  t ime 
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(using react ion spectra f o r  uranium diox ide)  . 

0 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX, 20gud/mtu 40% h20/ 8% uo2 
neutron s ectra ,  neutrons/sec/6asis 

basis = singre reactor assembly 

boundaries, mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1 6.43E+OO - 2.00E+01 2.267E+03 2.267E+03 2.266E+03 2.265E+03 2.263E+03 2.261E+03 2.259E+03 
2 3.00E+00 - 6.43E+OO 2.849E+04 2.849E+04 2.848E+04 2.847E+04 2.846E+04 2.845E+04 2.845E+04 
3 1.85E+00 - 3.00E+00 3.741E+04 3.739E+04 3.737E+04 3.734E+04 3.730E+04 3.726E+04 3.723E+04 
4 1.40E+00 - 1.85E+00 1.812E+04 1.811E+04 1.811E+04 1.811E+04 1.8l lE+04 1.812E+04 1.812E+04 
5 9.00E-01 - 1.40E+00 2.262E+04 2.262E+04 2.261E+04 2.261E+04 2.262E+04 2.263E+04 2.264E+04 
6 4.00E-01 - 9.00E-01 2.392E+04 2.392E+04 2.391E+04 2.391E+04 2.390E+04 2.388E+04 2.388E+04 
7 1.00E-01 - 4.00E-01 4.704E+03 4.703E+03 4.702E+03 4.700E+03 4.696E+03 4.691E+03 4.687E+03 
8 1.70E-02 - 1.00E-01 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 
9 3.00E-03 - 1.70E-02 .OOOE+OO .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 

10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 .000E+00 
13 1.00E-05 - 3.00E-05 .000E+00 .000E+00 .00OE+00 .000E+OO .000E+00 .000E+00 .000E+00 
14 3.05E-06 - 1.00E-05 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
15 1.77E-06 - 3.05E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
17 1.13E-06 - 1.30E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+OO 
18 1.00E-06 - 1.13E-06 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+OO .00OE+00 .000E+00 
19 8.00E-07 - 1.00E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
20 4.00E-07 - 8.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
21 3.25E-07 - 4.00E-07 .000E+00 .OOOE+OO .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
22 2.25E-07 - 3.25E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+OO 
23 1.00E-07 - 2.25E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+OO 
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 .000E+00 
25 3.OOE-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 
26 1.00E-08 - 3.00E-08 .OOOE+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
27 1.00E-11 - 1.00E-08 .000E+00 .OOOE+00 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 

0 1.375E+05 1.375E+05 1.374E+05 1.374E+05 1.374E+05 1.373E+05 1.373E+05 

i amna sources determined * 
Ocase appl ies the  follow!ng photon data base 

master photon l i b r a r y  
i n  b ina ry  mode 

0 the  sources include photons of nucl ides for . . .  

l i g h t  elements 
act in ides  
f i s s i o n  products 

1 gamna source spectrum fo r  ammo l ines  (sas2) 
0 1826.?5 day time of the requested nucl ides 
0 energy l n t e r v a l  i n  mev photons / second nev / second 
n 
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t o t a l  energy f rom n u c l i d e s  w i t h  spect rum d a t a  = 1.0284E+12 
t o t a l  energy f rom n u c l i d e s  w i t h  n o  spect rum d a t a  = 2.3297E+05 

0 . r e s u l t s  o n  l o g i c a l  u n i t  no. 71, p o s i t i o n  2, f o r  t i m e  s t e g  6, subcase 7. (run p o s i t i o n  1, case p o s i t i o n  2 )  
t i t l e :  sas2h: f a r - f i e l d  c r i t  based o? b&w 15x15, 3.00wtX, Ogwd/mtu 40% h2o/ 8% uo2 

0 . t e r m i n a t e d  l o  i c a l  unit no. 71 w i t h  z e r o  f l a g  record .  
1 * normal t e r m i n a t y o n  o f  e x e c u t i o n  

'I' 
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I 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

end comp 
I 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 

f u e l - p i n - c e l l  geometry: 
I 

symmslabcel l  340. 280. 1 3 281. 2 end 
I 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 

1  

assembly and c y c l e  parameters:  
1  

npin/assm=l  fue lng th=280 .  n c y c l e s = l  n l i b / c y c = S  vo l fue l to t=1 .1494E7 
p r i n t l e v e l = 6  i n p l e v e l = O  end 
power=0.004 burne3.6525e4 doun=1.82625e3 

end 
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................................................................................ 

................................................................................ 

................................................................................ 
***** ***** 
****c program v e r i f i c a t i o n  i n f o r m a t i o n  +**** 
***** ***** 
c**** codesys tem:  s c a l e  v e r s i o n :  4.3 *tt** 
***** ***** 
................................................................................ 
................................................................................ 
***** ***** 
***** ***** 
**c** program: 000004 **I** 
***** ***** 
***** c r e a t i o n  date:  03/13/96 t**** 
***** ***** 
***** L i b r a r y :  / u s r l / o r n 1 / S c a l e / b i n  **c+* 
***** ***** 
***** ***** 
***** t e s t  code: o t i g e n s  ***a* ***** ***** 
c**** v e r s i o n :  3.0 ***** 
***** ***** 
t**+* jobname: d a v i s  CC*** 

***** ****a 
***** d a t e  o f  execu t ion :  08/28/96 **.*a ***** *a*** 

***** t i m e  o f  execu t ion :  18:23:21 *t**t 
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***** ***** 
***** ***** 
................................................................................ 
................................................................................ 
................................................................................ 

1  
0  - 1 q  a r r a y  has 1 e n t r i e s .  
0  Oq a r r a y  has 1 e n t r i e s .  
0 Oq a r r a y  has 1 e n t r i e s .  
0  0s  a r r a y  has 1 e n t r i e s .  
0  0  ' a r r a y  has 1 e n t r i e s .  
0  a b l .  g r e c  . machine word a p p l i e d  has, a t  l e a s t ,  a  16 s i g n i f i c a n t  f i g u r e  accuracy. 
0  s  o r t - l i v e d  s p l i t  t e s t  f r a c t i o n ,  qxn = 9.1188E-04 
0  h a l f - n o r m  o f  m a t r i x  used, axn  = 7.0000E+00 
0  4- lace-accuracv-retention r a t i o .  r a t i o 4  = 6.4516E-13 
0 l q a r r a y h a s  2 0 e n t r i e s .  
0 3 q  a r r a y  has 1  e n t r i e s .  
0  3 q  a r r a y  has 1  e n t r i e s .  
0 3 q  a r r a y  has 1  e n t r i e s .  
0  3 q  a r r a y  has 1  e n t r i e s .  
0  4q a r r a y  has 1  e n t r i e s .  
0  54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  i n f o r m a t i o n . .  . 

c r o s s - s e c t i o n  d a t a  t a k e n  f r o m  p o s i t i o n  number 1  o f  l i b r a r y  on u n i t  33. 

pass 1  
pass 0  
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spect rum f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
pass 1  
pass 0  
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y * .  
used a  t ime-dependent n e u t r o n  spect rum f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... ................................................................................ 
* 

p r e l i m  l w r  o r f g e n - s  b i n a r y  work ing  L i b r a r y - - i d  = 1143 
made f rom m o d i f i e d  ca rd - image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 

d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  

* 
n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom : t h e  *presas2" case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  n!urnuptl l i b r a r y  : 

f i s s i o n  p r o d u c t  y i e l d s  a r e  f r o m  e n d f / b - v  

1 h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tRe p h o t o n  d a t a  a r e  f r o m  t h e  master  p h o t o n  d a t a  base, . 

1, produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  t 

see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  L a t e r  updates 

................................................................................ 
* 
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0 ................................................................................ 
0 .other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
0 data se t  name: f t33 f001 
0 8/28/1996 date  l i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  

689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l ides  

0 7993 number o f  nonzero o f f - d i e  onal ma t r i x  elements 
0 ................................................................................ 
1 

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.0OwtX, 2Ogud/mtu 40% h2o/ 8% uo2 
0 nuc l i de  concentrat ions,  grams 

bas i s  =s ing le  reac to r  assembly 
i n i t i a l  1E-18 d 

l i g h t  elements 

. . . - - . - - . - . - - 
na 23 1.73E+05 1.73E+05 
81 27 1.35E+06 1.35E+06 

t o t a l  1.52E+06 1.52E+06 
1 

sas2h: f a r - f i e l d  c r i t  based on 

i n i t i a l  
2.12E+03 

f a r - f  i e l d  c r i  t based 

b&w 15x15, 3.00wtX, 20gud/mtu 40% h2o/ 8% 
n u c l i d e  concentrat ions,  grams 
bas i s  = s i n g l e  reac tor  assembly 

b&w 15x15, 3.OOwtX ZOgwd/mtu 40% h2o/ 8% 
29.mwd f l u x =  3. b0~+08n/cm**2-sec 

bas i s  = 

a c t  i n i des  

0 (note, k - i n f i n i t i e s ,  c l a d  and moderator sbsor t i o n s  are  co r rec t  on ly ,  i f  c o r r e c t l y  weighted c ross  sec t ions  are appl ied.)  . 0 i n i t i a l  1826.3 d f652.5 d 5478.8 d 7305.0 d 7305.1 d 

- - . - - - . - - - - - - . - - - - . - - - 
k i n f ' i n i  t y  1.2092!5E+00 1.209235~+00 1 ;209198€+00 1 ;209161~+00 1.209125E+00 1.209125E+00 

0 
- - i n i t i a l  1826.3 d 3652.5 d 5478.8 d 7305.0 d 7305.1 d 

a c t i n i d e  
absorpt ions 8.423347E+05 8.423564E+05 8.423781E+05 8.423998E+05 8.424216E+05 8.424216E+05 
non -ac t i n i de  
abs. f racs .  4.450142E-03 4.493117E-03 4.533887E-03 4.574358E-03 4.614592E-03 4.614472E-03 

1 sas2h: f a r - f i e l d  c r l t  based on bLw 15x15. 3.00wtX. 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  ~ r o d u c t s  
0 f r a c t i o n  o f  t o t a l  abso r - t i on  r a t e  

power= .OOmw, burnup= 29.mwd, f l u x =  3.00E+~8n/cn**2-sec 
0 i n i t i a l  1826.3 d 3652.5 d 5478.8 d 7305.0 d 7305.1 d 
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nd144 
mo 97 
aglO9 
z r  91 

Y 89 
ba137 
rulO2 
rh105 
ce142 
nd148 
nd146 
s r  90 
ba138 
in115 
pdlO8 
ce140 
xe132 
mo 98 
m0100 
pd107 
xe134 
sm15 0 
sas2h: f a r -  

pr143 
z r  92 
i 127 

z r  96 
xe133 
ru104 
nd150 
xe136 
ce141 
cs137 
b r  81 
r b  85 
z r  94 
pm149 
nd147 
c d l  1 1 
te130 
sm154 
r b  87 

.00E+00 5.77E-09 

.00E+00 5.64E-09 

.00E+00 4.03E-09 

.00E+00 2.54E-09 

.00E+00 2.44E-09 

.00E+00 6.58E-10 

.00E+00 2.29E-09 

.00E+00 8.28E-09 

.00E+00 2.05E-09 

.00E+00 1.99E-09 

.OOE+OO 1.66E-09 

.00E+00 1.97E-09 

.00E+00 1.42E-09 

.00E+00 1.38E-09 

.00E+00 1.38E-09 

.00E+00 1.31E-09 

.00E+00 1.21E-09 

.00E+00 8.46E-10 

.00E+00 8.09E-10 

.00E+00 7.97E-10 

.00E+00 7.85E-10 

.00E+00 1.93E-10 
f i e l d  c r i t  based 01 

.OOmw, burnup= 
i n i t i a l  1826.3 d 

1.32E-08 2.06E-08 2.80E-08 2 .80~ -08  
1.13E-08 1.69E-08 2.26E-08 2.26E-08 
8.06E-09 1.21E-08 1.62E-08 1.62E-08 
5.20E-09 7.86E-09 1.05E-08 1.05E-08 
4.98E-09 7.52E-09 1.01E-08 1.01E-08 
2.53E-09 5.49E-09 9.41E-09 9.41E-09 
4.58E-09 6.87E-09 9.16E-09 9.16E-09 
8.28E-09 8.28E-09 8.28E-09 8.25E-09 
4.11E-09 6.16E-09 8.21E-09 8.21E-09 
3.99E-09 5.98E-09 7.98E-09 7.98E-09 
3.32E-09 4.98E-09 6.65E-09 6.65E-09 
3.71E-09 5.24E-09 6.60E-09 6.60E-09 
2.83E-09 4.25E-09 5.66E-09 5.66E-09 
2.76E-09 4.15E-09 5.53E-09 5.53E-09 
2.75E-09 4.13E-09 5.5lE-09 5.51E-09 
2.64E-09 3.96E-09 5.29E-09 5.29E-09 
2.42E-09 3.62E-09 4.83E-09 4.83E-09 
1.69E-09 2.54E-09 3.38E-09 3.38E-09 
1.62E-09 2.43E-09 3.24E-09 3.24E-09 
1.59E-09 2.39E-09 3.19E-09 3.19E-09 
1.57E-09 2.35E-09 3.14E-09 3.14E-09 
7.70E-10 1.73E-09 3.06E-09 3.06E-09 

n b&w 15x15 3.00wtX 2Ogud/mtu 40% h20/ 
f r a c t i o n  oC t o t a l  a6sor t i o n  r a t e  

29.mwd, f l u x =  3.00E+~8n/cm**2-sec 
3652.5 d 5478.8 d 7305.0 d 7305.1 d 

f i s s i o n  products 
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Y 91 
gd156 
se 80 
dy161 
pm15 1 
te125 
tb159 
cd112 
li 6 
sn117 
be140 
sn119 
sn115 
sm153 
s r  88 
eu154 

1 sas2h: f a r  

5.93E-10 
1.27E-10 
1.57E-10 
3.56E-10 
8.70E-11 
6.65E-11 
6.52E-11 
6.31E-11 
1.48E-11 
5.10E-11 
4.73E-11 
4.26E-11 
1.68E-10 
1.53E-10 
1.42E-10 
3.28E-11 
3.05E-11 
2.64E-11 
1.09E-10 
1.16E-11 
1.82E-11 
1.74E-11 
1.73E-11 
1.38E-11 
4.72E-11 
1.13E-11 
1.03E-11 
3.80E-11 
8.72E-12 
4.71E-12 

, i t  based 01 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmu, burnup= 29.mud, f l u x =  3.00~+~8n/cn1**2-sec 
0 i n l t i a l  1826.3 d 3652.5 d 5478.8 d 7305.0 d 7305.1 d 

eu156 
s r  89 
ru106 
p d l  1 0 
cd114 
cu152 
gd158 
se 82 
sn l26 
se 78 
cc143 
La140 
sbl25 
sn124 
dy162 
no 99 

f i s s i o n  products 
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r u  99 
cs134 
cd116 
sn122 
sn120 
k r  82 
dy163 
ln113 
ge 73 
xe130 
telZ9m 
gd152 
mo 96 
ge 76 
ru100 
gd154 
gd160 
te126 
sm148 
pm148 
nd142 
a g l l  1 
be134 
bat35 
sas2h: f a r -  

eu157 
c d l  l5m 

te124 
s r  8 7  
nb 94 
ge 74 
cs136 
ge 72 
s r  86 
c d l l O  
sn125 
ru105 
se 76 
b r  79 
xe129 
ag107 
sn l23 
nb 93 
te132 
r b  88 

f 135 
xe128 
dy160 
er166 
sb126 
sb124 
in117m 
k r  80 
te134 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
f i e l d  c r  

. 0 Omw 
i n i t i a l  

8.61E-13 2.07E- 
1.07E-12 2.39E- 
1.28E-12 2.55E- 
1.25E-12 2.49E- 
9.38E-13 1.88E- 
7.81E-13 1.57E- 
7.69E-13 1.54E- 
2.30E-13 8.51E- 
7.28E-13 1.46E- 
4.78E-13 9.60E- 
1.78E-12 1.78E- 
2.62E-14 2.11E- 
3.45E-13 7.00E- 
2.66E-13 5.32E- 
9.50E-14 2.51E- 
2.69E-14 1.39E- 
1.69E-13 3.38E- 
1.29E-13 2.60E- 
3.96E- 14 1.37E- 
2.80E-13 3.56E- 
2.10E-14 8.38E- 
3.20E-13 3.21E- 
1.50E-14 6.69E- 
1.99E-14 7.28E- 

i t  based on b&w 1 
f r a c t i  

2 5.54E-12 
2 5.136-12 
2 5.10E-12 
2 4.98E-12 
2 3.75E-12 
2 3.15E-12 
2 3.11E-12 
2 2.95E-12 
2 2.91E-12 
2 1.94E-12 
2 1.78E-12 
2 1.75E-12 
2 1.44E-12 
2 1.06E-12 
3 7.45E-13 
3 7.43E-13 
3 6.77E-13 
3 5.24E-13 
3 4.60E-13 
3 3.78E-13 
3 3.35E-13 
3 3.20E-13 
3 2.93E-13 
3 2.78E-13 
'mtu 40% h2o/ 
In r a t e  

f i s s i o n  products page 7 
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IE-16 6 . 6 3 ~ ~ 1 6  
:E-16 5.43E-16 
iE-16 5.40E-16 
E-16 5.01E-16 
,E-  16 4.14E- 16 
'E-16 2.46E-16 
'E-16 1.37E-16 
1E-16 1.29.E-1.6 
5E-16 1.24E-16 
'E-16 1.17E-16 
;E-17 5.33E-17 
E-17 3.34E-17 
'E-16 2.44E-17 
E-17 2.41E-17 
,E-18 1.14E-18 
!E-18 6.49E-19 ' 

'E-17 4.16E-19 
IE-19 2.13E-19 
~wd/mtu 40% h2o/ 8% uo2 
) t i o n  r a t e  
)8n/cm**2-sec 
i.0 d 7305.1 d 

be 9 .00E+00 3.42E-17 6.8 
pr142 .00E+00 3.44E-17 6.9 
dy165 .OOE+OO 2.10E-16 2.1 
te123 .00E+00 2.75E-11 5.7 
li 7 .00E+00 1.33E-17 2.6 
ge 75 .00E+00 8.51E-17 8.5 
c d l l 8  .00E+00 l.19E-16 1.1 
er167 .00E+00 5.52E-18 1.1 
cd108 .00E+00 2.76E-19 5.5 
cs134m .00E+00 2.56E-19 5.1 
i n l l 9 m  .00E+00 2.97E-17 2.9 
cdlO9 .00E+00 1.76E-19 1.9 

1 sas2h: f a r - f i e l d  c r i t  based on b& 
0 f r a  

power= .OOmw, burnup. 
0 i n i t i a l  1826.3 d 365 

f i s s i o n  products 

sas2h: f a r - f i e l d  
power= 4.OOOE-0 

c r i t  based on bLw 15 
13mw, burnup=2.9220E+ 

8x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 
,Olmud f l u x =  3.OOE+08n/cm**2-sec 

n u c l i d e  concentrat ions,  gram a t  

8% I 

oms 

l i g h t  elements 

bas is  = 
5478.8 d 

1.32E-06 
3.92E-09 
1.94E-11 
7.85E-35 
9.32E-12 
2.18E-07 

.00E+OO 
2.62E-08 
1.42E- 14 
1.29E-10 
7.28E-15 
4.20E-11 
7.53~+03 
3.64E-08 
5.99E-15 
9.05E-28 
2.27E-04 
3.01E-11 
3.92E-09 
2.18E-12 
4.41E-24 
4.99E+04 
2.70E-10 
3.42E-27 
9.42E - 40 
6.59E-04 
1.27E-11 
2.62E-19 
1.88E-31 
4.92E -39 

: s i n  l e  reac to r  assembly 
7309.0 d 7305.1 d 

I 1.76E-06 1.76E-06 ' 5.22E-09 5.22E-09 
2.30E-11 2.30E-11 
9.30E-35 .00E+00 

I 1.53E-11 1.53E-11 
' 2.91E-07 2.91E-07 
I -OOE+OO .OOE+OO 

charge 
h 1 .00E+00 
h 2 .00E+00 
h 3 .00E+00 
h 4 .00E+00 

he 3 .00E+00 
he 4 .00E+00 
he 6 .00E+00 
ne 20 .00E+00 
ne 21 .00E+00 
ne 22 .00E+00 
nc 23 .OOE+OO 
na 22 .00E+00 
na 23 7.53E+03 
na 24 .00E+00 
na 24m .00E+00 
na 25 .OOE+OO 
mg 24 .00E+00 
mg 25 .00E+00 
mg 26 .00E+00 
mg 27 .00E+00 
m 28 .00E+00 
a8 27 4.99E+04 
a1 28 .00E+00 
a1 29 .00E+00 
a1 30 .00E+00 
s t  28 .00E+00 
s f  29 .00E+00 
s i  30 .00E+00 
s i  31 .00E+00 
s i  32 .00E+00 
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t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  3.00E+08 3.00E+08 3.00E+08 3.00E+08 3.00E-07 
1 1 

page 10 sas2h: 
power 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb2 1 1 
pb212 
pb214 
re222 
ra223 
ra224 
ra225 
re226 
re228 
rc225 
rc227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa23 1 
pa232 
pa233 
pa234m 
pa234 
pa235 

u23 0 
u23 1 
u232 
u233 
u234 
u235 
u236 
1,1237 
u238 
u239 
u240 
u24 1 

np235 
np236n 
np236 
np237 ' 
np238 

a r - f  i e l d  
: 4.000E-0 

charge 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.06E+00 
7.30E+02 
1.74E+02 

.00E+00 
3.64E+04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.22E+Ol 

.00E+00 

c r i t  based on b&w 15 
13mw, burnup=2.9220E* 

1x15, 3.00utX, 20gud/mtu 40% h20 
,Olmwd - f l u x =  3.00E+O?n/cm**2-se 

nuc l  l d e  concentrat ions,  gram 

I/ 8% I 
'C 
a t  oms 
I ~ Y  

ac t i n i des  

bas is  
5478.8 d 

9.39E-04 
5.75E-12 
2.41E- 10 
1.26E-10 
3.12E-16 
5.lOE-11 

s i n  l e  reactor-assemb 
730g.0 d 7305.1 d 

1.33E-03 1.33E-03 
1.79E-11 1.79E-11 

ac t  i n i des  page 11 srs2h: f a r - f  le ld  c r i  t bared on blw 15x15, 3.0OwtX. ZOgwdfrtu 40% h2of 8% uo2 
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np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am24 2m 
am242 
am243 
am244m 
am244 
am245 
am246 

t o t a l s  
f l u x  

1 q 
3q :a 
4 q 

54q 
i b r a r y  i n  

charge 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.73E+04 

a r r a y  has 
a r r a y  has 
a r r a y  has 
a r r a y  has 
a r r a y  has 
a r r a y  has 

formation.. 

1826.3 d 3652.5 d 
4.75E-05 4.75E-05 . OOE+OO .00E+00 
9.74E-15 9.74E-15 

.00E+00 .00E+00 
8.16E-10 1.06E-09 
9.61E-15 1.89E-14 
9.24E-04 1.81E-03 
2.55E-02 5.11E-02 
6.28E-07 2.51E-06 
2.03E-11 1.53E-10 
2.03E-16 3.15E-15 
4.46E-25 6.91E-24 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.56E-28 5.43E-27 
1.63E-25 2.49E-24 
1.24E-12 1.89E-11 
3.20E-18 9.80E-17 
4.35E-20 6.65E-19 
6.23E-22 2.16E-20 

.00E+00 .00E+00 
4.90E-30 1.70E-28 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.73E+04 3.73E+04 
3.00E+08 3.00E+08 

20 ent r ies .  
1 en t r i es .  
1 ent r ies .  
1 ent r ies .  
1 en t r i es .  

12 en t r i es .  

BBA000000-01717-0200-00021 REV 00 ATTAC 

Olmud f l u x =  3.00E+08n/cm**2-se 
nuc ( i de  concentrat ions,  gram 
bas i s  = s i n  l e  reac to r  assemb 

5478.8 d 730z.0 d 7305.1 d 
4.75E-05 4.75E-05 4.67E-05 

.00E+00 .00E+00 .00E+00 
9.74E-15 9.74E-15 2.68E-15 

.00E+00 .00E+00 .00E+00 
1.14E-09 1.16E-09 1.16E-09 
2.78E-14 3.64E-14 3.63E-14 
2.67E-03 3.49E-03 3.49E-03 
7.66E-02 1.02E-01 1.02E-01 
5.66E-06 1.01E-05 1.01E-05 
4.90E-10 1.1OE-09 1.lOE-09 
1.55E-14 4.75E-14 4.75E-14 
3.39E-23 1.04E-22 7.97E-23 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
2.63E-26 7.94E-26 7.10E-26 
1.20E-23 3.64E-23 3.54E-23 
9.13E-11 2.76E-10 2.76E-10 
7.13E-16 2.88E-15 2.88E-15 
3.22E-18 9.73E-18 8.96E-18 
1.76E-19 7.89E-19 7.89E-19 

.00E+00 .00E+00 .00E+00 
1.39E-27 6.21E-27 5.44E-27 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
3.73E+04 3.73E+04 3.73E+04 
3.00E+08 3.00E+08 3.00E-07 

'C 
a t  oms 
I ~ Y  

c ross -sec t i on  data taken f rom p o s i t i o n  number 2 o f  l i b r a r y  on u n i t  33. 

pass 1 
0 

g:::le-vstem c o n t r o l  module sas2 L ib ra ry *  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s ta . r t -up  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... 
pass 1 
pass 0 
*sca le-s  stem c o n t r o l  module tias2 l i b r a r y *  
used a trme-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t j e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u dated was... ************W**P**************************************************************** 
p r e l i m  I w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 1 

made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 
* data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  + 

Page 11 
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decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf /b -v i  * 
neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from 

* the npresas211 case updat ing a l l  nuc l ides  on the sca le  llpurnupl l i b r a r y  

f i s s i o n  product  y i e l d s  are  from endf /b -v  

[hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t e photon data are  from the master photon data base, 

produced t o  inc lude bremsstrahlung from uo2 m a t r i x  

see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates * 

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data se t  name: f t33 f001 

8/28/1996 date l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  I n  l i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

7993 number o f  nonzero o f f -d iagona l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX 2Ogwd/mtu 40% h20/ 8% uo2 

power= .OOmw, burnup= 58.mwd f l u x =  2.81~+08n/cm**2-sec 
bas is  = 

page 12 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are  co r rec t  only, i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 
i n i t i a l  9131.3 d 19957.6 d 12783.8 d 14610.1 d 14610.2 d 

product ions  1.090805€+06 1.090842€+06 1.090879E+06 1.090916€+06 1.090953€+06 1.090953E+06 
absorpt ions 8.937227E+05 8.937811E+05 8.938394E+05 8.938971E+05 8.939546E+05 8.939546E+05 
k i n f i n i t y  1.220518E+00 1.220480E+00 1.220441E+00 1.220404E+00 1.220367E+00 1.220367E+00 

- - .  i n1  t i a l  9131.3 d 10957.6 d 12783.8 d 14610.1 d 14610.2 d 
a c t i n i d e  
absorpt ions 8.901883E+05 8.902102E+05 8.902321E+05 8.902540E+05 8.902759E+05 8.902759E+05 
non -ac t i n i de  
abs. f racs .  3.954649E-03 3.995299E-03 4.035652E-03 4.075527E-03 4.115045E-03 4.115045E-03 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 

f r a c t i o n  oC t o t a l  absor t i o n  r a t e  
power= .OOmw, burnup= 58.mwd f l u x =  2.81~+~8n/cm**2-sec 

i n i t i a l  9131.3 d 10957.6 d 12783.8 d 14610.1 d 14610.2 d 

page 13 
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3.34E-09 
3.22E-09 
3.21E-09 
3.!7E-09 

f a r - f i e l d  c r  

4.79E-09 
7.16E-09 
6.92E-09 
6.81E-09 
7.88E-09 
6.69E-09 
6.03E-09 
8.34E-09 
4.18E-09 
4.03E-09 
4.01E-09 
3.96E - 09 
t based a 

0 
. - - - - 

f r a c t i o n  o f  t o t a l  abso r - t i on  r a t e  
power. . OOmw, burnup= 58.nwd f l u x =  2.81~+[8n/cm**2-sec 

0 i n i t i a l  9131.3 d 10957.6 d !2783.8 d 14610.1 d 14610.2 d 

f i s s i o n  products page 14 
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6.02E-10 6.02E-10 6.02E-10 6.02E-10 
4.16E-10 4.60E-10 4.91E-10 5.14E-10 
2.64E-10 3.30E-10 3.96E-10 4.62E-10 
2.51E-10 3.14E-10 3.77E-10 4.40E-10 
2.05E-10 2.56E-10 3.07E-10 3.58E-10 
1.91E-10 2.39E-10 2.87E-10 3.34E-10 
3.57E-10 3.57E-10 3.57E-10 3.57E-10 
1.71E-10 2.13E-10 2.56E-10 2.99E-10 
1.32E-10 1.65E-10 1.99E-10 2.33E-10 
1.23E-10 1.54E-10 1.85E-10 2.16E-10 
1.08E-10 1.35E-10 1.61E-10 1.88E-10 
8.69E-11 1.14E-10 1.41E-10 1.68E-10 
1.66E-10 1.66E-10 1.66E-10 1.66E-10 
1.53E-10 1.53E-10 1.53E-10 1.53E-10 
2.43E-11 4.46E-11 7.23E-11 1.08E-10 
7.30E-11 9.13E-11 1.09E-10 1.28E-10 
1.43E-10 1.44E-10 1.44E-10 1.44E-10 
7.00E-11 8.76E-11 1.05E-10 1.23E-10 
7.00E-11 8.74E-11 1.05E-10 1.22E-10 
5.54E-11 6.93E-11 8.31E-11 9.70E-11 
1.06E-10 1.lOE-10 1.10E-10 l.lOE-10 
4.56E-11 5.70E-11 6.84E-11 7.98E-11 
3.43E-11 4.66E-11 5.95E-11 7.29E-11 
4.17E-11 5.21E-11 6.26E-11 7.30E-11 
3.51E-11 4.39E-11 5.27E-11 6.15E-11 
2.51E-11 3.14E-11 3.77E-11 4.40E-11 

f a r - f i e l d  c r i t  based on bBw 15x15. 3.00wtX. 
0 f r a c t i o n  o r  t o t a l  abso r - t i on  r a t e  

power= .OOmw, burnups 58.mwd f l u x =  2.81E+g8n/cm**2-sec 
0 i n i t i a l  9131.3 d 10957.6 d !2783.8 d 14610.1 d 14610.2 d 

f i s s i o n  products page 15 
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snl2O 
te127m 

i131 
k r  82 
dy163 
ge 73 
xe130 
gd154 
mo 96 
r u l  00 
ge 76 
te129m 
8111148 
gd160 
nd142 
be 134 
be135 
te126 

1:; 2 
sas2h: 

POW 

pm148 
a g l l l  
eu157 
te124 
s r  87 
cd115m 
nb 94 
c d l l O  
ge 74 
b r  79 
ge 72 
s r  86 
nb 93 
cs136 
xe l29 
se  76 
~ 1 0 7  
sn125 
ru105 
xe l28 
dy160 
er166 
en123 
te132 
r b  88 

1135 
k r  80 
rb126 
rb124 
sn116 
in117m 
te122 
te134 
t b l 6 0  

1130 

3.76E-12 
7.42E-12 
6.76E-12 
3.17E-12 
3.12E-12 
2.936- 12 
1.96E-12 
7.50E-13 
1.43E-12 
7.53E-13 
1.07E-12 
1.79E-12 
4.61E-13 
6.78E-13 
3.39E-13 
2.94E-13 
2.78E-13 
5.25E-13 
2.24E-13 
2.14E-13 

f a r - f i e l d  c r  

[ern .OOmw 
I n i t i a l  

4.70E-12 
7.43E-12 
6.78E-12 
3.98E-12 
3.90E-12 
3.67E-12 
2.46E-12 
1.28E-12 
1.82E-12 
1.09E-12 
1.33E-12 
1.79E-12 
6.76E-13 
8.47E-13 
5.29E-13 
4.68E-13 
4.3OE-13 
6.59E-13 
3.50E-13 
2.68E-13 

i t  based a 

, bur nup= 
9131.3 d 

2 .97~-12 3.48E-12 
1.99E-12 2.86E-12 
2.21E-12 2.61E-12 
1.49E-12 1.94E-12 
1.60E-12 1.87E-12 
1.79E-12 1.79E-12 
9.30E-13 1.22E-12 
1.02E-12 1.19E-12 
7.61E-13 1.03E-12 
6.81E-13 9.35E-13 
6.15E-13 8.33E-13 
7.94E-13 9.29E-13 
5.03E-13 6.84E-13 
3.22E-13 3.77E-13 

In b&w 15x15 3.00utX 
f r a c t i o n  o f  t o t a l  a 

58.mwd f l u x =  2. 
10957.6 d !2783.8 d 

f i s s i o n  products page 16 
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in117 5.47E-16 6.15E-16 6.15E-16 6.15E-16 6.15E-16 5.47E-16 
be 9 1.34E-16 1.68E-16 2.01E-16 2.35E-16 2.69E-16 2.69E-16 
pr142 1.30E-16 1.74E-16 2.08E-16 2.43E-16 2.78E-16 2.59E-16 
r b  86 2.48E-16 2.51E-16 2.53E-16 2.55E-16 2.57E-16 2.56E-16 
te123 1.18E-16 1.48E-16 1.78E-16 2.09E-16 2.39E-16 2.39E-16 
dy165 1.26E-16 2.16E-16 2.18E-16 2.19E-16 2.20E-16 1.28E-16 
11 7 5.40E-17 6.74E-17 8.09E-17 9.44E-17 1.08E-16 1.08E-16 
er167 2.43E-17 3.13E-17 3.86E-17 4.63E-17 5.43E-17 5.43E-17 
g e 7 5  3.38E-17 8.63E-17 8.63E-17 8.63E-17 8.63E-17 3.38E-17 
cd118 2.47E-17 1.20E-16 1.20E-16 1.20E-16 1.20E-16 2.46E-17 
cdlO8 1.15E-18 1.45E-18 1.77E-18 2.09E-18 2.42E-18 2.42E-18 
cs134m 6.58E-19 1.28E-18 1.53E-18 1.79E-18 2.04E-18 1.29E-18 
i n l l 9 m  4.20E-19 3.01E-17 3.01E-17 3.01E-17 3.01E-17 4.19E-19 
cdlO9 2.18E-19 2.25E-19 2.35E-19 2.42E-19 2.52E-19 2.52E-19 

1 sas2h: f a r - f i e l d  c r i t  based on b8w 15x15 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2 
o f r a c t i o n  01 t o t a l  ebsor t i o n  r a t e  

power= .OOmw, burnup= 58.mwd f l u x =  2.81~+[8n/cm**2-sec 
0 i n i t i a l  9131.3 d 10957.6 d 12783.8 d 14610.1 d 14610.2 d 

sn114 4.70E-20 7.72E-20 1.17E-19 1.68E-19 2.32E-19 2.32E-19 
1 

sas2h: f a r - f i e l d  c r i t  based on bCw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.000E-03mu, burnup=5.8440E+Olmwd f l u x =  2.81E+08n/cm**2-sec 

0 n u c i i d e  concentrat ions,  gram atoms 
bas is  = s i n  l e  reac to r  assembly 

charge 9131.3 d 10957.6 d 12783.8 d 14611.1 d 14610.2 d 
h 1 1.76E-06 2.19E-06 2.62E-06 3.05E-06 3.48E-06 3.48E-06 
h 2 5.22E-09 6.50E-09 7.77E-09 9.05E-09 1.03E-08 1.03E-08 
h 3 2.30E-11 2.55E-11 2.74E-11 2.89E-11 2.99E-11 2.99E-11 
h 4 .00E+00 1.04E-34 1.11E-34 1.17E-34 1.22E-34 .00E+00 

he 3 1.53E-11 2.21E-11 2.96E-11 3.75E-11 4.57E-11 4.57E-11 
he 4 2.91E-07 3.62E-07 4.33E-07 5.04E-07 5.75E-07 5.75E-07 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 3.50E-08 4.35E-08 5.20E-08 6.06E-08 6.91E-08 6.91E-08 
ne 21 2.53E-14 3.88E-14 5.49E-14 7.36E-14 9.49E-14 9.49E-14 
ne 22 1.86E-10 2.42E-10 2.97E-10 3.53E-10 '4.09E-10 4.09E-10 
ne 23 7.28E-30 7.10E-15 7.10E-15 7.10E-15 7.10E-15 7.10E-30 
na 22 4.26E-11 4.19E-11 4.18E-11 4.17E-11 4.17E-11 4.17E-11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 3.33E-08 3.07E-08 3.07E-08 3.07E-08 3.07E-08 2.81E-08 
na 24m 5.99E-30 5.05E-15 5.05E-15 5.05E-15 5.05E-15 5.05E-30 
na 25 1.21E-42 1.50E-27 1.81E-27 2.14E-27 2.47E-27 2.53E-42 
mg 24 3.02E-04 3.66E-04 4.30E-04 4.93E-04 5.57E-04 5.57E-04 
mg 25 4.07E-11 5.14E-11 6.24E-11 7.36E-11 8.50E-11 8.50E-11 
mg 26 5.22E-09 6.50E-09 7.77E-09 9.05E-09 1.03E-08 1.03E-08 
mg 27 4.7OE-16 2.12E-12 2.12E-12 2.12E-12 2.12E-12 4.59E-16 
m 28 4.14E-24 4.32E-24 4.32E-24 4.32E-24 6.32E-24 4.05E-24 
a! 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
a1 28 3.67E-25 2.28E-10 2.28E-10 2.28E-10 2.28E-10 3.10E-25 
81 29 3.18E-32 9.14E-27 1.30E-26 1.75E-26 2.27E-26 1.19E-31 
81 30 .00E+00 4.23E-39 7.28E-39 1.15E-38 1.70E-38 .00E+00 
t i  28 8.79E-04 1.06E-03 1.25E-03 1.44E-03 1.62E-03 1.62E-03 
t i  29 2.26E-11 3.51E-11 5.00E-11 6.73E-11 8.69E-11 8.69E-11 
t i  30 6.21E-19 1.21E-18 2.09E-18 3.30E-18 4.89E-18 4.89E-18 
t i  31 2.68E-31 8.71E-31 1.50E-30 2.37E-30 3.51E-30 2.11E-30 
t i  32 1.55E-38 3.78E-38 7.81E-38 1.44E-37 2.44E-37 2.44E-37 

to ta l s  5.75E+04 5.75E+04 5.75Ei04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  2.81E+08 2.81E+08 2.81E+08 2.81E+08 2.81E-07 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/rntu 40% h20/ 8% 1102 

f i s s i o n  products 

l i g h t  elements 

page 17 
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power= 4.000E-03mw, burnup=5.8440E+Olmud f l u x =  2.81E+08n/cm**2-sec 
0 nuc i i de  concent ra t~ons,  gram atoms 

basis = s i n  Le reactor  assembly 
charge 9131.3 d 10957.6 d 12783.8 d 14618.1 d 14610.2 d 

he 4 1.33E-03 1.75E-03 2.21E-03 2.70E-03 3.22E-03 3.22E-03 
pb206 1.79E-11 4.28E-11 8.69E-11 1.57E-10 2.62E-10 2.62E-10 
pb207 5.52E-10 1.04E-09 1.74E-09 2.67E-09 3.86E-09 3.86E-09 
pb208 2.81E-10 5.05E-10 7.97E-10 1.16E-09 1.59E-09 1.59E-09 
pb209 5.60E-16 8.70E-16 1.25E-15 1.71E-15 2.23E-15 2.24E-15 
pb2lO 1.17E-10 2.2OE-10 3.67E-10 5.63E-10 8.13E-10 8.13E-10 
pb211 7.85E-15 1.17E-14 1.61E-14 2.10E-14 2.62E-14 2.62E-14 
pb212 6.61E-14 9.03E-14 1.14E-13 1.38E-13 1.62E-13 1.62E-13 

1.45E-15 2.33E-15 3.35E-15 4.56E-15 5.95E-15 5.77E-15 ! .OOE+OO .00E+O0 .OOE+OO .00E+00 .OOE+OO .00E+00 
bi209 6.87E-12 1.35E-11 2.33E-11 3.70E-11 5.53E-11 5.53E-11 
bi2lOm .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
bi210 7.17E-14 1.35E-13 2.26E-13 3.46E-13 5.00E-13 5.00E-13 
b i211 4.69E-16 6.94E-16 9.55E-16 1.24E-15 1.56E-15 1.56E-15 
bI212 6.27E-15 8.57E-15 1.08E-14 1.31E-14 1.53E-14 1.53E-14 
b1213 1.26E-16 2.03E-16 2.93E-16 3.99E-16 5.21E-16 5.05E-16 
bi214 1.09E-15 1.73E-15 2.49E-15 3.38E-15 4.42E-15 4.34E-15 
re222 1.32E-27 1.66E-27 2.05E-27 2.42E-27 2.80E-27 2.80E-27 
ra223 3.58E-12 5.34E-12 7.35E-12 9.57E-12 1.20E-11 1.20E-11 
ra224 5.46E-13 7.46E-13 9.44E-13 1.14E-12 1.33E-12 1.33E-12 
re225 6.08E-14 9.51E-14 1.37E-13 1.86E-13 2.44E-13 2.44E-13 
re226 4.68E-08 7.31E-08 1.05E-07 1.43E-07 1.87E-07 1.87E-07 
ra228 2.63E-14 3.62E-14 4.63E-14 5.67E-14 6.71E-14 6.71E-14 
~ ~ 2 2 5  4.11E-14 6.42E-14 9.25E-14 1.26E-13 1.65E-13 1.65E-13 
ac227 2.49E-09 3.71E-09 5.lOE-09 6.64E-09 8.31E-09 8.31E-09 
8 ~ 2 2 8  3.21E-18 4.41E-18 5.65E-18 6.92E-18 8.19E-18 8.19E-18 
th226 6.42E-26 8.12E-26 9.98E-26 1.18E-25 1.37E-25 1.36E-25 
th227 5.78E-12 8.62E-12 1 1 9 E - 1  1.54E-11 1.93E-11 1.93E-11 
th228 1.04E-10 1.42E-10 1.80E-10 2.17E-10 2.55E-10 2.55E-10 
th229 1.18E-08 1.85E-08 2.66E-08 3.63E-08 4.74E-08 4.74E-08 
th230 5.11E-04 6.39E-04 7.66E-04 8.94E-04 1.02E-03 1.OZE-03 
th231 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09 
th232 1.03E-04 1.29E-04 1.55E-04 1.81E-04 2.07E-04 2.07E-04 
th233 2.66E-17 1.19E-15 1.43E-15 1.66E-15 1.90E-15 5.29E-17 
th234 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
pa231 1.44E-05 1.80E-05 2.16E-05 2.52E-05 2.88E-05 2.88E-05 
pa232 2.37E-13 3.09E-13 3.71E-13 4.33E-13 4.95E-13 4.74E-13 
pa233 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 
pa234m 1.81E-11 1 . 8 - 1  1 . 8 1 - 1  1.81E-11 1 . 8 - 1  1.81E-11 
pa234 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 
pa235 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

~ 2 3 0  6.21E-23 7.87E-23 9.67E-23 1.15E-22 1.32E-22 1.32E-22 
~ 2 3 1  2.14E-19 2.63E-19 3.16E-19 3.68E-19 4.21E-19 4.16E-19 
~ 2 3 2  5.57E-09 5.96E-09 7.33E-09 8.68E-09 1.00E-08 1.00E-08 
~ 2 3 3  2.72E-04 3.40E-04 4.08E-04 4.76E-04 5.45E-04 5.45E-04 
u234 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 
u235 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.3OE+02 
u236 1.74E+02 1.74E+02 1.74E+O2 1.74E+02 1.74E+02 1.74E+02 
u237 3.21E-06 3.15E-06 3.15E-06 3.15E-06 3.15E-06 3.12E-06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 

1 
ras2h: f a r - f i e l d  c r i t  based on bCw 15x15, 3.00wtX 2Ogud/mtu 40% h2o/ 8% uo2 

power= 4.000E-03mw, burnup=5.8440E+Olmud f lux='2.81~+08n/cm**2-scc 
0 nuct ide  concentrat ions,  gram atoms 

bas is  = s i n  Le reac to r  assembly 
charge 9131.3 d 10957.6 d 12783.8 d 14618.1 d 14610.2 d 

act  in ides page 20 
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u239 1. OPE - 08 
u240 .00E+00 
u241 .00E+00 

np235 9.07E-12 
np236m 2.03E-12 
np236 4.10E-09 
np237 4.21E+01 
np238 1.54E-06 
np239 4.67E -05 
np240m .00E+00 
np240 2.68E-15 
np241 .00E+00 
pu236 1.16E-09 
pu237 3.63E-14 
pu238 3.49E-03 
pu239 1 .O2E-01 
pu240 1.01E-05 
pu241 1.1OE-09 
put42 4.75E-14 
pu243 7.97E-23 
pu244 .00E+00 
pu245 .OOE+OO 
pu246 .00E+OO 
am239 7.1OE-26 
am240 3.54E-23 
am241 2.76E-10 
am242m 2.88E-15 
am242 8.96E-18 
am243 7.89E-19 
am244m .00E+00 
am244 5.44E-27 
am245 .00E+00 
am246 .00E+00 

t o t a l s  3.73E+04 
0 f l u x  
0 l q  a r r a y  has 
0 3q a r ray  has 
0 3q a r r a y  has 
0 3q a r r a y  has 
0 4q a r ray  has 
0 54q a r r a y  has 
l l i b r a r y  informat ion. .  

3.22E-07 3.22E-07 
.00E+00 .00E+00 
.00E+00 .00E+00 

8.80E-12 8.79E-12 
2.09E-12 2.09E-12 
5.09E-09 6.08E-09 
4.21E+01 4.21E+01 
1.56E-06 1.56E-06 
4.65E-05 4.65E-05 

.00E+00 .00E+00 
9.48E-15 9.48E-15 

.00E+00 .00E+00 
1.14E-09 1.14E-09 
4.31E-14 5.08E-14 
4.27E-03 5.02E-03 
1.27E-01 1.52E-01 
1.57E-05 2.25E-05 
2.02E-09 3.29E-09 
1.12E-13 2.25E-13 
2.40E-22 4.81E-22 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.79E-25 3.53E-25 
8.19E-23 1.62E-22 
6.42E-10 1.27E-09 
8.38E-15 1.99E-14 
2.25E-17 4.45E-17 
2.51E-18 6.50E-18 

.00E+00 .00E+00 
1.93E-26 5.0OE-26 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.73E+04 3.?3E+04 
2.81E+08 2.81E+08 

20 en t r i es .  
1 en t r i es .  
1 en t r i es .  
1 en t r i es .  
1 en t r i es .  

12 en t r i es .  

c r o s s - r e c t i o n  data taken f rom p o s i t i o n  number 3 o f  l i b r a r y  on u n i t  33. 

pass 1 
0 

P::tle-s stem c o n t r o l  module sea2 l i b r a r y *  
used a frme-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  dens i i t !es  
pass n app l i es  mid  t ime d e n s f t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was.,. 
pass I 

ass 0 
t' 

P s c r l e - s  stem c o n t r o l  nodule r r r 2  t i b r a r  
I :  : - used 8 trme-dependent neut ron a p e c t r m  gr each o f  !he a k v e  passes 
!, . pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
. . pass n a p p l i e s  mid  t ime d e n r l t i e s  of n t h  l i b r a r y  I n t e r v a l  

f i r s t  l i b r a r  u a ted  w8S.r. 
Lt++CIIICI. t~.I~...**C*.~~*t~1.*.*****~*~1~*C*t~*~C1,1,**1~.C***~**~~~*1,*1~****** 
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* 
* p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 * 

made from mod i f i ed  card-image o r i gsn -s  l i b r a r i e s  o f  sca le  4.2 
data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  * 

* decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf /b -v i  
* * 
* neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from 
* the  Mpresas211 case updat ing a l l  nuc l i des  on the  sca le  81purnupn L i b r a r y  

f i s s i o n  product  y i e l d s  a re  from endf /b -v  , 
* hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  

tRe photon data  are  from the master photon data base, - 
produced t o  inc lude bremsstrahlung from uo2 ma t r i x  

* see i n fo rma t ion  above t h i s  box ( i f  p resent )  f o r  l a t e r  updates 
* 
................................................................................ 
* * 

0 ................................................................................ 
0 .other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
0 data se t  name: f t 33 f001  
0 8/28/1996 date  l i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  

689 number o f  L ight-e lement nuc l i des  
129 number o f  a c t i n i d e  nuc l fdes  
879 number o f  f i s s i o n  product nuc l i des  

0 7993 number o f  nonzero o f f - d i a  onel ma t r i x  elements 
0 .............................................................................. 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwtX 20gud/mtu 40% h20/ 8% uo2 

Dower. .OOmw. bur nu^= 88.mwd. f l u x =  2 .f4~+08n/cm**2-sec 
bas is  = 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are  co r rec t  only, 11 
i n i t i a l  16436.4 d 1i262.7 d 20088.9 d 

product ions  1.122645E+06 1.122682E+06 1.122719E+06 1.1227566+06 
absorpt ions 9.163268E+05 9.163854E+05 9.164438E+05 9.165019E+05 
k i n f i n i t y  1.225158E+00 1.22512OE+00 1.225083E+00 1.225045E+00 

i n i t i a l  16436.4 d 18262.7 d 20088.9 d - - 

a c t i n i d e  
absorp t ions  9.127919E+05 9.128138E+05 9.128357E+05 9.128577E+05 
non-act  i n i d e  
abs. f racs.  3.857672E-03 3.897429E-03 3.937006E-03 3.976166E-03 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15. 3.00wtX. 2Ogwd/mtu 40% h2o/ 8% 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= . OOmw burnup= 88.mwd f l u x =  2.74E+g8n/cm**2-sec 

i n i t i a l  16436.4 d 18262.7 d 10088.9 d 21915.2 d 21915.2 d 

page 21 

c o r r e c t l y  weighted cross sec t ions  are  appl ied.)  
21915.2 d 21915.2 d 
1.122793E+06 1.122793E+06 
9.165596E+05 9.165596E+05 
1.225009E+00 1.225009E+00 
21915.2 d 21915.2 d 

4.015088E-03 4.015088E-03 
u02 f i s s i o n  products page 22 
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IE-07 
)E-07 
)E - 07 
IE-07 
IE-07 
,E-07 
iE-07 
!E - 07 
IE-07 
IE-07 
IE-07 
'E - 08 
!E-08 
IE-08 
i E  - 08 
iE-08 
,E - 08 
)E - 08 
iE - 08 
iE-08 
iE-08 
!E - 08 
'E - 08 
IE - 08 
iE-08 
iE-08 
E - 0 8  
IE - 08 
IE - 08 
IE-09 
bE - 08 
iE - 09 
iE - 09 
IE - 09 
iE - 09 
LE - 09 
r l d  cr f i s s i o n  products page 23 ' i t  based 01 

0 f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  
power= . ?Omw burnup= 88.mwd f l u x -  2.74~+g8n/cm**2-sec 

0 i n i t l a 1  i6436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d 

xe136 
b r  81 
r b  85 
zr 94 
cs137 
pr143 
c d l  1 1 
t e l 3 0  
8111154 
r b  87 
xe133 
ee l41 
se 77 
z r  90 
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2.65E-10 
2.47E-10 
3.58E-10 
2.17E- 10 
1.95E-10 
1.46E-10 
1.41E-10 
1.40E-10 
1.11E-10 
1.65E- 10 
1.53E-10 
1.44E-10 
8.69E-11 
9.16E-11 
8.38E-11 
1.06E-10 
7.05E-11 
4.93E-11 

f a r - f i e t d  cr  . i t  based 01 --- 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmu burnup= 88.mwd f l u x =  2.74E+g8n/crn**2-sec 
0 i n i t i a l  !6436.4 d 18262.7 d 10088.9 d 21915.2 d 21915.2 d 

f i s s i o n  products page 24 
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f i s s i o n  products page 25 sas2h: f a r - f i e l d  c r  i t  based 01 
0 

power- .OOmw 
0 i n i t i a l  

f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  
I burnup= 88.mud f l u x =  2.74E+g8n/cm**2-scc 
!6436.4 d 18262.7 d $0088.9 d 21915.2 d 21915.2 d 

te124 
s r  87 
pm148 
a g l l l  
c d l l O  
eu157 
c d l  15m 
nb 94 
b r  79 
nb 93 
ge 74 
ge 72 
xe l29 
s r  86 
as107 
r e  76 
cs136 
an125 
dy160 
xe128 
ru105 
er166 
an123 
te132 
r b  88 
i 135 

k r  80 
an116 
sb126 
te122 
sb124 
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. i n l l 7 m  1.85E-15 2.10E-15 2.10E-15 2.10E-15 2.1 
tb160 7.14E-16 7.65E-16 8.16E-16 8.68E-16 9.1 
te134 8.71E-16 5.88E-15 5.88E-15 5.88E-15 5.8 
i 130 6.90E-16 7.73E-16 7.79E-16 7.86E-16 7.9 

in117 5.50E-16 6.18E-16 6.18E-16 6.19E-16 6.1 
be 9 2.66E-16 3.00E-16 3.33E-16 3.66E-16 4.0 
pr142 2.60E-16 3.13E-16 3.48E-16 3.83E-16 4.1 
te123 2.40E-16 2.70E-16 3.01E-16 3.32E-16 3.6 
r b  86 2.57E-16 2.59E-16 2.61E-16 2.64E-16 2.6 
li 7 1.08E-16 1.22E-16 1.36E-16 1.49E-16 1.6 
dy165 1.28E-16 2.22E-16 2.23E-16 2.25E-16 2.2 
er167 5.45E-17 6.29E-17 7.16E-17 8.08E-17 9.0 
ge 75 3.40E-17 8.68E-17 8.68E-17 8.68E-17 8.6 
c d l l 8  2.48E-17 1.21E-16 1.21E-16 1.21E-16 1.2 
cdl08 2.42E-18 2.76E-18 3.10E-18 3.46E-18 3.8 
cs134m 1.30E-18 2.29E-18 2.55E-18 2.81E-18 3.0 
an114 2.32E-19 3.07E-19 3.94E-19 4.95E-19 6.1 
i n l l 9 m  4.21E-19 3.02E-17 3.02E-17 3.02E-17 3.0 

1 sas2h: f a r - f i e l d  c r i t  based on bgw 15x15 3.00wtX 20 
o f r a c t i o n  o f  t o t a l  absor 

power- .OOmw burnup. 88.mwd f l u x =  2.74E+ 
0 i n i t i a l  i6436.4 d 18262.7 d 10088.9 d 2191 

~ t i o n  r e t e  
18n/cm**2- sec 
1.2 d 21915.2 d 

sas2h: 
power 

f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% 
.= 4.000E-03mw, burnup=8.7659E+Olmud f l ux=  2.74E+08n/cm**2-sec 

nuc[ ide  concentrat ions,  gram atoms 
bas is  = s i n  Le reactor  assembly 

charge 16436.4 d 18262.7 d 20088.9 d 2191f.2 d 21915.2 d 
3.48E-06 3.91E-06 4.33E-06 4.76E-06 5.18E-06 5.18E-06 
1.03E-08 1.16E-08 1.28E-08 1.41E-08 1.54E-08 1.54E-08 
2.99E-11 3.07E-11 3.13E-11 3.17E-11 3.21E-11 3.21E-11 

.00E+00 1.25E-34 1.27E-34 1.29E-34 1.30E-34 .bOE+OO 
4.57E-11 5.42E-11 6.29E-11 7.18E-11 8.07E-11 8.07E-11 
5.75E-07 6.46E-07 7.16E-07 7 .86~-07  8.57E-07 8.57E-07 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
6.91E-08 7.75E-08 8.60E-08 9.45E-08 1.03E-07 1.03E-07 
9.49E-14 1.18E-13 1.44E-13 1.72E-13 2.03E-13 2.03E-13 
4.09E-10 4.64E-10 5.19E-10 5.74E-10 6.3OE-10 6.30E-10 
7.10E-30 7.05E-15 7.05E-15 7.05E-15 7.05E-15 7.OSE-30 
4.17E-11 4.15E-11 4.14E-11 4.14E-11 4.14E-11 4.14E-11 
7.53E+03 7.53E+03 7.53E+03 7.53~+03 7.53E+03 7.53E+03 
2.81E-08 2.85E-08 Z.85E-08 2.85E-08 2.85E-08 2.60E-08 
5.05E-30 4.68E-15 4.68E-15 4.68E-15 4.68E-15 4.68E-30 
2.53E-42 2.77E-27 3.1lE-27 3.46E-27 3.81E-27 3.85E-42 
5.57E-04 6.16E-04 6.75E-04 7.34E-04 7.94E-04 7.94E-04 
8.50E-11 9.66E-11 1.09E-10 1.21E-10 1.33E-10 1.33E-10 
1.03E-08 1.16E-08 1.28E-08 1.41E-08 1.54E-08 1.54E-08 
4.59E-16 2.1OE-12 2.1OE-12 2.10~-12 2.10E-12 4.55E-16 
4.05E-24 4.29E-24 4.29E-24 4.29E-24 4.29E-24 4.03E-24 
4.99E+O4 4.99E+04 4.99E+04 4.99~+04 4.99€+04 4.99E+04 
3.10E-25 2. l lE-10 2.11E-10 2.1lE-10 2.11E-10 2.88E-25 
1.19E-31 2.10E-26 3.42E-26 4.lOE-26 4.84E-26 2.53E-31 

.OOE+00 2.38E-38 -3.24E-38 ' 4.28E-38 5.52E-38 .00E+00 
1.62E-03 . .79E-03 '1.96~-03 , '#.14~-03 2.31E-03 2.31E-03 
8 . 9 1 1  1.091-10 ‘1.33E-10 .88E-10 1.88E-10 
4.89~-18 6.92E-18 '9.43~-18 .61E-17 .61E-17 
2. 1E-30 4.97E-30 6.77E-30 .15E-29 6.95E-30 
1.111-37 3.87E-37 5.ME-37 .19E-36 1.1PE-36 

f i s s i o n  products 

l i g h t  elements 

page 26 

page 27 
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: o t a l s  
f l u x  

I 

page 28 - f a r - f i e l d  c r i t  based on bgw 15x15, 3.00wtX8 20gwd/mtu 40% h2o/ 8% uo2 
= 4.000E-03mw, burnup=8.7659E+Olmwd f l u x =  2.74E+08n/cm**2-sec 

nut[ i d e  concentrat  ions, gram atoms 

act  i n i des  sas2h: 
power 

bas is  = s i n a l e  reac to r  assemblv - 
charge 16436.4 d 18262.7 d 20088.9 

3.22E-03 3.77E-Of 4.35E-03 4.96E- 
2.62E-10 4.10E-10 6.10E-10 8.72E- 
3.86E-09 5.32E-09 7.07E-09 9.13E- 
1.59E-09 2.08E-09 2.64E-09 3.27E- 

f a r - f i e l d  c r i t  based on b6w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 ac t  i n i des  page 29 
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power- 4.000E-03mw, burnup=8.7659E+Olmwd f l u x =  2.74E+08n/cm**2-sec 
nuc[ ide  concentrat fons,  gram atoms 

charge 1 
1.07E-08 

.00E+00 

.00E+00 
8.79E-12 
1.97E-12 
8.06E-09 

bas i s  = 
0088.9 d 2 
3.19E-07 

.00E+00 

.00E+00 
8.67E-12 

s i n  l e  rea 
11918.2 d 2 

3.19E-07 
.OOE+OO 
.00E+00 

8.67E-12 

c t o r -  assemb 
1915.2 d 

1.06E-08 
.00E+00 
.00E+00 

8.67E-12 

u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
put38 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
sm242m 
am242 
am243 
am244m 
am244 
am245 
am246 

t o t a l s  
f l u x  

1 a 

4.61E-05 
.00E+00 

9.37E- 15 
.00E+00 

l.12E-09 
7.09E-14 
7.10E-03 
2.27E-01 
5.03E-05 
9.54E-09 
1.05E- 12 
2.21E-21 

.00E+00 

.00E+00 

.00E+OO 
1.54E-24 
7.07E-22 
5.62E-09 
1.33E- 13 
1.97E-16 
5.44E-17 

.00E+O0 
4.15E-25 

.00E+00 

.00E+00 
3.73E+04 
2.74E+08 

20 ent a r r a v  has 
3q a r r a i  has 1 en t r l es .  
3q a r r a y  has 1 en t r i es .  
3q a r r a y  has 1 en t r i es .  
4q a r r a y  has 1 en t r i es .  

5 4 q a r r a y h a s  1 2 e n t r i e s .  
b r a r y  information... 

c ross -sec t i on  data  taken f rom p o s i t i o n  number 4 o f  l i b r a r y  on u n i t  3 

pass 1 
ass 0 

!scale-s stem c o n t r o l  nodu le  ras2 1 i b r a r y *  
used a time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid  t i n e  d e n s f t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

0 
P:::le-sIstem c o n t r o l  module sasZ l ib ra ry *  
used a t~me-dependent neut ron spectrum, f o r  each o f  the  above passes 
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pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... ............................................................................ 
p r e l i m  l w r  o r i gen -s  b ina ry  working L i b r a r y - - i d  = 1143 

c made from mod i f i ed  card-image or igen-s  l i b r a r i e s  o f  scale-4.2 
data from the  l i g h t  element, ac t in ide ,  and f i s s i o n  product  l i b r a r i e s  

decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf /b -v i  I 

* 
neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the  * p r e s ~ + s 2 ~ ~  case updat ing a l l  nuc l i des  on the  sca le  durnup l@ L i b r a r y  

f i s s i o n  product  y i e l d s  a re  from endf /b -v  
* 

t hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
1 tKe photon data are  from the master photon data base, * 
* produced t o  inc lude bremsstrahlung f rom uo2 m a t r i x  

* 
see i n fo rma t ion  above t h i s  box ( i f  p resent )  f o r  l a t e r  updates 

* 
................................................................................ 
................................................................................ 

.other I d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data se t  name: f t 33 f001  

8/28/1996 da te  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number of l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

0 7993 number o f  nonzero o f f -d iagona l  m a t r i x  elements 
0 ......................................................................... 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gwd/mtu 40% h2o/ 8% uo2 page 30 

power= .OOmw, burnup- ll7.mwd f l u x = 2 . ~ l ~ + 0 8 n / c n * * 2 - s e c  
n basis = - --- . - 
0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are  c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 
0 i n i t i a l  23741.5 d 20567.7 d 27391.0 d 29220.2 d 29220.3 d 

product ions  l.l35003E+06 1.135040E+06 1.135077E+06 1.135114E+06 1.135151€+06 1.135151E+06 
absorp t ions  9.251454E+05 9.252036E+05 9.252616E+05 9.253189E+05 9.253764E+05 9.253763E+05 
k i n f i n i t y  1.226838E+00 1.226801E+00 1.226764E+00 1.226728E+00 1.226692€+00 1.226692E+00 

0 i n i t i a l  23741.5 d 25567.7 d 27334.0 d 29220.2 d 29220.3 d 

n o n - r k t i n i d e  
- 

abs. f racs .  5.917515E-03 3.956497E-03 3.995001E-03 4.033267E-03 4.071355E-03 4.071295E-03 
1 ras2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.OOwtX ZOgwd/mtu 40% h20/ 8% uo2 f i s s i o n  products 
0 .  f r a c t i o n  01 t o t a l  absor t i o n  r a t e  

power= .OOm. burnup= 1 1 7 . r d  f l u x =  2 .71~+~8n /c~1* *2 - rec  
0 I n i t i a l  $3741.5 d 25567.7 d $7394.0 d 29220.2 d 29220.3 d 

page 31 
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rh105 
1127 

z r  96 
r u l 0 4  
nd150 
xe136 
b r  81 
r b  85 
z r  94 
c d l l  1 
cs137 

f a r - f i e l d  c r i t  based c 

ler= .OOmw burnup. 
i n i t i a l  23741.5 d 

1.42E-08 1 
1.16E-08 1 
1.13E-08 1 
1.13E-08 1 
1 . l lE-08 1 
9.05E-09 9 

In ban 15x15 
f r a c t i o n  oC 

117.mwd 
25567.7 d 27 

.72E-06 2.90E-06 2.90E-06 

.33E-06 2.3%-06 2.29E-06 

.00E-06 2.14E-06 2.14E-06 

.92E-06 2.05E-06 2.05E-06 

.56E-06 1.66E-06 1.66E-06 

.07E-06 l.15E-06 1.15E-06 

.26E-07 8.81E-07 8.81E-07 

.78E-07 7.23E-07 7.23E-07 

.14E-07 6.55E-07 6.55E-07 

.75E-07 5.06E-07 5.06E-07 

.60E-07 4.91E-07 4.91E-07 

.17E-07 4.44E-07 4.44E-07 

.77E-07 4.02E-07 4.02E-07 

.71E-07 2.71E-07 2.71E-07 

.59E-07 1.69E-07 1.69E-07 

.52E-07 1.62E-07 1.62E-07 

.SEE-07 1.58E-07 1.58E-07 

.17E-07 l.25E-07 1.25E-07 

.12E-07 l.19E-07 1.19E-07 

.46E-08 1.05E-07 1.05E-07 

.53E-08 9.lOE-08 9.lOE-08 

.04E-08 6.45E-08 6.45E-08 

.23E-08 4.80E-08 4.80E-08 

.02E-08 4.28E-08 4.28E-08 

.86E-08 4.11E-08 4.11E-08 

.48E-08 3.71E-08 3.71E-08 

.14E-08 3.35E-08 3.35E-08 

.01E-08 3.21E-08 3.21E-08 

.53E-08 2.7OE-08 2.70E-08 

.16E-08 2.31E-08 2.3lE-08 

.OBE-08 2.21E-08 2.2lE-08 

.03E-08 2.17E-08 2.17E-08 

.O2E-08 2.16E-08 2.16E-08 

.81E-08 1.93E-08 1.93E-08 

.4SE-08 1.48E-08 1.48E-08 

.24E-08 1.33E-08 1.33E-08 

.21E-08 1.29E-08 1.29E-08 

.21E-08 1.29E-08 1.29E-08 

.19E-08 1.2715-08 1.27E-08 
'.69E-09 1.03E-08 1.03E-08 

3.OOntX 2Ogwd/mtu 40% h20/ 
t o t a l  absor t i o n  r a t e  

f lux= 2.11~+t~n/cm**2-scc 
'394.0 d 29220.2 d 29220.3 d 

f i s s i o n  products 
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,= .?Om 
i n i t i a l  

6.24E-10 
5.54E-10 
6.04E-10 
5.68E-10 
4.36E-10 
4.03E-10 
3.54E-10 
3.30E-10 
3.58E-10 
2.37E-10 
2.29E-10 
2.28E-10 
1.81E-10 
1.57E-10 
1.49E-10 
1.36E-10 
1.65E-10 
1.53E-10 
1.44E- 10 
1.15E-10 
6.62E-11 
l.lOE-10 

. i t  based 

1.86E-09 2.07E-09 2.29E-09 
1.82E-09 1.95E-09 2.08E-09 
2.03E-09 2.03E-09 2.03E-09 
1.61E-09 1.6lE-09 1.61E-09 
1.26E-09 1.35E-09 1.44E-09 
1.20E-09 1.28E-09 1.37E-09 
9.31E-10 9.97E-10 1.06E-09 
8.77E-10 9.39E-10 1.OOE-09 
9.81E-10 9.81E-10 9.8OE-10 
9.31E-10 9.30E-10 9.30E-10 
7.15E-10 7.66E-10 8.17E-10 
5.91E-10 6.91E-10 7.99E-10 
6.72E-10 7.20E-10 7.68E-10 
5.97E-10 6.40E-10 6.82E-10 
6.04E-10 6.04E-10 6.04E-10 
5.70E-10 5.72E-10 5.73E-10 
4.72E-10 5.07E-10 5.42E-I0 
4.34E-10 4.65E-10 4.96E-10 
3.81E-10 4.09E-10 4.36E-10 
3.57E-10 3.84E-10 4.11E-10 
3.58E-10 3.58E-10 3.58E-10 
2.56E-10 2.74E-10 2.92E-10 
2.47E-10 2.64E-10 2.82E-10 
2.46E-10 2.63E-10 2.81E-10 
1.94E-10 2.08E-10 2.22E-10 
1.71E-10 1.85E-10 1.99E-10 
1.60E-10 1.72E-10 1.83E-10 
1.47E-10 1.57E-10 1.68E-10 
1.65E-10 1.65E-10 1.65E-10 
1.53E-10 1.53E-10 1.53E-10 
1.44E-10 1.44E-10 1.44E-10 
1.23E-10 1.32E-10 1.41E-10 
8.28E-11 1.02E-10 1.24E-10 
1.lOE-10 1.1OE-10 1.1OE-10 

on btw 15x15 3.00wtX 2Ogud/mt 
f r a c t i o n  o+ t o t a t .  absor t i o n  

ll7.mwd f l u x =  2.71~+g8n/cn 
25567.7 d 17394.0 d 29220.2 d 

9.12E-11 9.86E-11 1.06E-10 
8.77E-11 9.40E-11 1.00E-10 
8.70E-11 9.34E-11 9.99E-11 
8.38E-11 8.98E-11 9.58E-11 
6.73E-11 7.21E-11 7.7OE-11 
6.34E-11 6.79E-11 7.24E-11 
5.07E-11 5.43E-11 5.79E-11 
5.01E-11 5.38E-11 5.75E-11 
4.34E-11 4.91E-11 5.51E-11 
4.63E-11 4.97E-11 5.32E-11 
4.75E-11 4.75E-11 4.75E-11 
3.78E-11 4.05E-11 4.32E-11 
3.83E-11 3.836-11 3.83E-11 
3.44E-11 3.44E-11 3.44E-11 
3.09E-11 3.09E-11 3.09E-11 
2.53E-11 2.53E-11 2.53E-11 
2.03E-11 2.23E-11 2.43E-11 
2.07E-11 2.21E-11 2.36E-11 
2.04E-11 2.19E-11 2.34E-11 
1.86E-11 1.99E-11 2.13E-11 
1.76E-11 1.89E-11 2.01E-11 

2.29E-09 
2.08E-09 
2.03E-09 
1.61E-09 
1.44E-09 
1.37E-09 
1.06E-09 
1.00E-09 
9.73E-10 
9.27E-10 
8.17E-10 
7.99E-10 
7.68E-10 
6.82E-10 
6.03E-10 
5.73E-10 
5.42E-10 
4.96E-10 
4.36E-10 
4.11E-10 
3.58E-10 
2.92E-10 
2.82E-10 
2.81E-10 
2.22E-10 
1.99E-10 
1.83E-10 
1.68E-10 
1.65E-10 
1.53E-10 
1.44E-10 
1.41E-10 
1.24E-10 
1.06E-10 

u 40% h2o/ 
r a t e  
tf*2-sec 
29220.3 d 

f i s s i o n  products page 33 
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. -  
sn120 
sb125 

Y 90 
k r  82 
no 99 
dy163 
ge 73 
pm148m 
r u l  00 
xe130 

8.2 
7.4 
6.7 
4.7 
3.2 
3.0 
2.8 
3.2 
2.4 
1.9 
2.0 
1.6 
1 - 8  
6.5 

f a r - f  i 

IE-12 2.31E- 
'E-12 7.47E- 
IE-12 6.78E- 
,E-12 5.19E- 
IE-12 3.74E- 
IE-12 3.59E- 
E-12 3.31E- 
E-12 3.48E- 
!E-12 2.83E- 
'E-12 2.33E- 
tE-12 2.21E- 
IE-12 1.77E- 
IE-12 1.80E- 
1E-13 7.11E- 
! l d  c r i t  base 

0 f r a c t i o n  o f  t o t a l  abso r - t i on  r a t e  
power= .OOmw burnup. 117.mud f l u x =  2.71~+!8n/cm**i!-sec 

0 i n i t i a l  13741.5 d 25567.7 d 17394.0 d 29220.2 d 29220.3 d 

Page 29 
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6.20E-16 
4.32E-16 
4.53E-16 
3.95E-16 
2.68E-16 
1.77E-16 
2.28E-16 
1.00E-16 
8.7OE-17 
1.21E-16 
4.19E-18 
3.31E-18 
7.42E-19 
3.03E-17 

. i t  based a - -  - 
o f r a c t i o n  o f  t o t a l  absorp t ion  r a t e  

power- .OOmw burnup= 117.mwd f l u x =  2.71E+O8n/cm**2-sec 
0 i n i t i a l  13741.5 d 25567.7 d $7394.0 d 29220.2 d 29220.3.d 

I 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogud/mtu 40% h20/ 
power= 4.000E-03mw, burnup=l.l688E+02mwd - f l u x =  2.71E+08n/cm**2-sec 

0 n u c l i d e  concentrat ions.  gram a1 
bas is  = s i n  l e  reactor-assembly 

charge 23741.5 d 25567.7 d 27394.0 d 29228.2 d 29220.3 d 
5.18E-06 5.61E-06 6.04E-06 6.46E-06 6.89E-06 6.89E-06 
1.54E-08 1.66E-08 1.79E-08 1.92E-08 2.04E-08 2.04E-08 
3.21E-11 3.23E-11 3.25E-11 3.26E-11 3.28E-11 3.28E-11 

.00E+00 1.31E-34 1.32E-34 1.33E-34 1.33E-34 .00E+00 
8.07E-11 8.97E-11 9.88E-11 1.08E-10 1.17E-10 l.17E-10 
8.57E-07 9.27E-07 9.98E-07 1.07E-06 1.14E-06 1.14E-06 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.03E-07 1.11E-07 1.2OE-07 1.28E-07 1.37E-07 1.37E-07 
2.03E-13 2.35E-13 2.70E-13 3.08E-13 3.47E-13 3.47E-13 
6.30E-10 6.85E-10 7.4OE-10 7.95E-10 8.5OE-10 8.50E-10 
7.05E-30 7.04E-15 7.04E-15 7.04E-15 7.04E-15 7.04E-30 
4.14E-11 4.14E-11 4.14E-11 4.14E-11 4.14E-11 4.14E-11 
7.53E+03 7.53E+03 7.53E+03 7.53~+03 7.53~+03 7.53E+03 
2.60E-08 2.77E-08 2.77E-08 2.77E-08 2.77E-08 2.53E-08 
4.68E-30 4.55E-15 4.55E-15 4.55E-15 4.55E-15 4.55E-30 
3.85E-42 4.15E-27 4.52E-27 4.89E-27 5.27E-27 5.30E-42 
7.94E-04 8.51E-04 9.08E-04 9.66E-04 1.02E-03 1.02E-03 
1.33E-10 1.46E-10 1.58E-10 1.71E-10 1.85E-10 1.85E-10 
1.54E-08 1.66E-08 1.79E-08 1.92E-08 2.04E-08 2.04E-08 
4.55E-16 2.10E-12 2.1OE-12 2.10E-12 2.10E-12 4.54E-16 
4.03E-24 4.29E-24 4.29E-24 4.29E-24 4.29E-24 4.03E-24 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
2.88E-25 2.05E-10 2.05E-10 2.05E-10 2.05E-10 2.80E-25 
2.53E-31 5.60E-26 6.44E-26 7.34E-26 8.29E-26 4.34E-31 

.00E+00 6.93E-38 8.60E-38 1.05E-37 1.27E-37 .00E+00 
2.31E-03 2.48E-03 2.64E-03 2.BlE-03 2.98E-03 2.98E-03 

f i s s i o n  products 

L igh t  elements 
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s i  29 1.88E-10 2.19E-10 2.52E-10 2.87E-10 3.25E-10 3.25~-10'  
s i  30 1.61E-17 2.03E-17 2.52E-17 3.08E-17 3.71E-17 3.71E-17 
s i  31 6.95E-30 1.46E-29 1.81E-29 2.21E-29 2.67E-29 1.61E-29 
s i  32 1.19E-36 1.63E-36 2.17E-36 2.83E-36 3.64E-36 3.64E-36 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  2.71E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-07 

sas2h: 
power 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 

PP:;", 
bi209 
bi2lOm 
b i2 lO 
bi211 
bi212 
bi213 
bi214 
p02 10 
p021 lrn 
p0211 
p02 12 
po213 
p02 14 
po215 
po216 
po218 
ra222 
ra223 
re224 
ra225 
re226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa23 1 
pa232 
pa233 
pa234m 

f a r - f i e l d  c r i t  based on b&w 15 
.= 4.000E-03mu, burnup=l.l688E+ 

charge 2 
5.60E-03 
1.21E-09 
1.15E-08 
3.96E-09 
5.05E-15 
2.42E-09 
5.02E-14 
2.54E-13 
1.29E-14 

.00E+00 
1.87E-10 

.00E+00 
1.49E-12 
2.99E-15 
2.41E-14 
1.14E-15 
9.75E-15 
4. l lE-11 

.00E+00 
3.31E-20 
1.27E-24 
1.71E-24 
1.34E-21 
4.12E-20 
9.61E-19 
1.54E-15 
4.21E-27 
2.29E-11 
2.09E-12 
5.48E-13 
4.19E-07 
1.09E-13 
3.7OE-13 
1.59E-08 
1.33E-17 
2.05E-25 
3.69E-11 
4.00E-10 
1.07E-07 
1.53E-03 
3.03E-09 
3.1OE-04 
7.92E-17 
5.37E-07 
4.32E-05 
7.l lE-13 
1.46E-06 
1.81E-11 

8x15, 3.00wtX, 
,O2mwd . f l u x =  2 

nut[ i de conc 
bas is  = s i n  

17394.0 d 29228 
7.67E-03 8.4 
2.75E-09 3.4 
2.06E-08 2.4 
6.43E-09 7.3 
7.84E-15 8.9 
4.32E-09 5.1 
7.02E-14 7.7 
3.21E-13 3.4 
2.08E-14 2.3 

.00E+00 .O 
3.65E-10 4.4 

.00E+00 .O 
2.66E-12 3.1 
4.16E-15 4.5 
3.05E-14 3.2 
1.83E-15 2.0 
1.54E-14 1.7 
7.35E-11 8.6 

.OOE+OO -0  
4.60E-20 5.0 
1.60E-24 1.7 
2.75E-24 3.1 
2.13E-21 2.4 
5.77E-20 6.3 
1.22E-18 1.3 
2.4lE-15 2.7 
5.25E-27 5.6 
3.20E-11 3.5 
2.65E-12 2.8 
8.56E-13 9.7 
6.53E-07 7.4 
1.41E-13 1.5 
5.79E-13 6.5 
2.22E-08 2.4 
1.72E-17 1.8 
2.56E-25 2.7 
5.17E-11 5.6 
5.06E-10 5.4 
1.67E-07 1.8 
1.92E-03 2.0 
3.03E-09 3.0 
3.87E-04 4.1 
3.55E-15 3.7 
5.37E-07 5.3 
5.4OE-05 5.7 
9.27E-13 9.8 
1.46E-06 1.4 
1.81E-11 1.8 

!Ogud/rntu 40% h20/ 
71E+OEn/cm**2-sec 
mtra t ions,  gram at  
e reactor  assembly 
2 d 29220.3 d 
IE-03 8.40E-03 
IE-09 3.48E-09 
;E-08 2.43E-08 
IE-09 7.38E-09 
!E-15 8.98E-15 
IE-09 5.10E-09 
E-14 7.70E-14 
,E-13 3.44E-13 
'E-14 2.29E-14 
IE+00 . OOE+OO 
,E-10 4.44E-10 
IE+00 .00E+00 
,E-12 3.14E-12 
'E-15 4.60E-15 
IE-14 3.26E-14 
IE-15 2.02E-15 
IE-14 1.73E-14 
IE-11 8.68E-11 
IE+00 .00E+00 
E-20  5.08E-20 
E-24 1.7lE-24 
;E-24 3.04E-24 
!E-21 2.38E-21 
;E-20 6.33E-20 
IE-18 1.30E-18 
tE-15 2.74E-15 
1E-27 5.60E-27 
1 3.52E-11 
*E-12 2.84E-12 
tE-13 9.74E-13 
iE-07 7.43E-07 
E-13 1.51E-13 
IE-13 6.58E-13 
tE-08 2.44E-08 
;E-17 1.85E- 17 
lE-25 2.73E-25 
E - 1  5.67E-11 
E-10 5.41E-10 
'E-07 1.89E-07 
bE-03 2.04E-03 
iE-09 3.03E-09 
;E-04 4.13E-04 
!E-15 1.05E-16 
E-07 5.37E-07 
IE-05 5.76E-05 
'E-13 9.48E-13 
IE-06 1.46E-06 
E-11 1.81E-11 

act  i n ides  page 37 
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sas2h: f a r - f i e l d  c r i t  based on bgw 15x15, 3.00wtX, 2Ogud/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw. burnup=l.l688E+02mud - f l u x =  2.71E+08n/cm**2-sec 

0 nuc l i de  concentrations, gram atoms 
bas is  = s i n  Le reactor  assembly 

charge 23741.5 d 25567.7 d 27394.0 d 29228.2 d 29220.3 d 
~ 2 3 0  1.99E-22 2.15E-22 2.32E-22 2.48E-22 2.65E-22 2.64E-22 
~ 2 3 1  6.15E-19 6.72E-19 7.24E-19 7.75E-19 8.27E-19 8.16E-19 
~ 2 3 2  1.53E-08 1.66E-08 1.79E-08 1.92E-08 2.05E-08 2.05E-08 
~ 2 3 3  8.17E-04 8.86E-04 9.54E-04 1.02E-03 1.09E-03 1.09E-03 
u234 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 
u235 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 
u236 1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 
~ 2 3 7  3.09E-06 3.10E-06 3.10E-06 3.10E-06 3.10E-06 3.07E-06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 

. ~ 2 3 9  1.06E-08 3.18E-07 3.18E-07 3.18E-07 3.18E-07 1.06E-08 
u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

np235 8.67E-12 8.63E-12 8.63E-12 8.62E-12 8.62E-12 8.62E-12 
np236m 1.94E-12 2.05E-12 2.05E-12 2.05E-12 2.05E-12 1.93E-12 
np236 1.20E-08 1.29E-08 1.39E-08 1.49E-08 1.59E-08 1.59E-08 
np237 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
np238 1.52E-06 1.55E-06 1.55E-06 1.55E-06 1.55E-06 1.51E-06 
np239 4.53E-05 4.59E-05 4.59E-05 4.59E-05 4.59E-05 4.51E-05 
np240m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
np240 2.58E-15 9.33E-15 9.33E-15 9.33E-15 9.33E-15 2.57E-15 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 1.12E-09 1.11E-09 1.11E-09 1.11E-09 1.11E-09 1.11E-09 
pu237 8.93E-14 9.46E-14 1.00E-13 1.05E-13 1.lOE-13 1.10E-13 
pu238 8.94E-03 9.50E-03 1.00E-02 1.06E-02 1.11E-02 1.11E-02 
pu239 3.01E-01 3.26E-01 3.50E-01 3.75E-01 C.OOE-01 4.00E-01 
pu240 8.90E-05 1.04E-04 1.21E-04 1.38E-04 1.57E-04 1.57E-04 
pu241 1.97E-08 2.40E-08 2.88E-08 3.41E-08 3.98E-08 3.98E-08 
pu242 3.06E-12 4.13E-12 5.43E-12 7.01E-12 8.89E-12 8.89E-12 
pu243 4.95E-21 8.69E-21 1.14E-20 1.48E-20 1.87E-20 1.43E-20 
pu244 .00E+00 .00E+00 .00E+00 1.40E-45 4.20E-45 4.ZOE-45 
pu245 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 3.87E-24 5.70E-24 7.39E-24 9.40E-24 1.18E-23 1.05E-23 
am240 1.93E-21 2.61E-21 3.39E-21 4.30E-21 5.38E-21 5.24E-21 
am241 1.57E-08 2.09E-08 2.70E-08 3.44E-08 4.30E-08 4.30E-08 
am242m 4.97E-13 7.13E-13 9.96E-13 1.36E-12 1.81E-12 1.81E-12 
am242 5.10E-16 7.34E-16 9.52E-16 1.21E-15 1.52E-15 1.4OE-15 
am243 2.46E-16 3.74E-16 5.51E-16 7.91E-16 l . l lE-15 1.11E-15 
am244111 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
am244 1.64E-24 2.84E-24 4.19E-24 6.OlE-24 8.42E-24 4.38E-24 
am245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.71E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-Of 
0 l q  a r ray  has 20 en t r i es .  
0 3q a r ray  has 1 ent r ies .  
0 3q a r ray  has 1 en t r i es .  . ,  
0 3q a r ray  has 1 ent r ies .  :.d 3r 

0 "' !;! I; I I 

4q a r ray  has 1 ent r ies .  
0 54q a r ray  has 12 ent r ies .  ;! a *: 1: 
l l i b r a r y  informatlon... .:! 8 , ' 
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c ross -sec t i on  da ta  taken from p o s i t i o n  number 1 o f  l i b r a r y  on u n i t  15. 

pass 5 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n a p p l i e s  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

' 

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum, f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
t p r e l i m  l u r  o r i gen -s  b ina ry  working l i b r a r y - - i d  = 1143 1 

* made from mod i f i ed  card-image o r i gen -s  L i b r a r i e s  o f  sca le  4.2 
* data f rom the  L igh t  element, p c t i n i d e ,  and f i s s i o n  product  l i b r a r i e s  
* decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from end f /b -v i  

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the  I1presaslY case updat ing a l l  nuc l i des  on the  sca le  fi$urnupI1 l i b r a r y  : 
f i s s i o n  product y i e l d s  are  from endf/b-v 

l h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  1 
* t e photon data  are  from the master photon data base, 
* produced t o  inc lude bremsstrahlung from u02 m a t r i x  

* 
see i n fo rma t ion  above t h i s  box ( i f  p resent )  f o r  l a t e r  updates 

* 

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data s e t  name: f t 15 f001  

8/28/1996 da te  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e n u c l i d e s  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f -d iagona l  m a t r l x  elements ....................................................................... 
sas2h: f a r - f  

power= 

(note, k - i n f  

p roduct ions  
absorpt ions 
k i n f i n f  t y  

a c t i n i d e  
absorpt ions 
non -ac t i n i de  
abs. f racs.  

i e l d  c r i t  based on b&w 15x15, 3.0OwtX ZOgwd/mtu 40% h20/ 8% 
.OOmw, burnup- 146.mwd f l u x =  2 .f0~+08n/cm**2-sec 

bas is  = 
i n i t i e s ,  c l a d  and moderator absor t i o n s  are  co r rec t  only,  i f  

i n i t i a l  31046.6 d 35872.1 d 34694.1 d 
1.138556E+06 1.138592E+06 1.138629€+06 1.138666E+06 
9.278101E+05 9.278671~+05 9.279241€+05 9.279809E+05 
1.227143E+00 1.227107E+OO 1.227072E+00 1.227036E+00 

i n i t i a l  31046.6 d 32872.8 d 34699.1 d 

' c o r r e c t l y  weighted 
36525.3 d 
1.138703~+06 
9.280372E+05 

cross  sec t ions  are 

page 39 

appl ied. ) 
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1 sasth: f a r - f i e l d  c r i t  based on bLu 15x15, 3.00utX. 20gud/mtu 40% h2o/ 8% uo2 f i s s i o n  products page 40 

,' 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power. .OOmw burnup= 146.mwd f l u x =  2.70E+68n/cm**2- sec 
0 i n i t i a l  $1046.6 d 32872.8 d $4699.1 d 36525.3 d 

2 i 3 5 ~ - 0 8  
2.31E-08 
2.29E-08 
2.05E-08 
l .4 lE-08 
1.37E-08 
1.37E-08 
1.35E-08 
1.51E-08 
l.lOE-08 

f t based f i s s i o n  products f a r - f i e l d  c r  page 41 
I 

- - 

. , 9,"V : . I ,  f r a c t i o n  of t o t a t  absor - t ion  r a t e  
powlr= :' .00w burnup- 146.nwd f l u x =  2.70~+!8n/cn**2-rec 

' b .  ., C n l t i a l  $1046.6 d 32872.8 d $4699.1 d 36525.3 d 
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z r  96 
ru104 
nd150 
xe136 
rh105 
b r  81 
r b  85 
z r  94 
c d l  1 1 
te130 
8111154 
r b  87 
cs137 
z r  90 
pr143 
se 77 
xe133 

c;'X: 
ce141 
se 79 
eu152 
sb121 
sb123 

r;lE 
nd147 
te128 
gd156 
se 80 
ce144 
k r  85 
dy161 
te125 
tb159 
ru103 
li 6 
c d l l 2  
sn117 
eu154 
gd152 
sn119 
811115 
s r  88 
z r  95 
nb 95 

Y 91 
gd158 
sas2h: 

PO 

cd114 
p d l l 0  
se 82 
pm151 
sn126 
se 78 
ru  99 

9.81E-10 
8.17E-10 
9.30E-10 
7.25E-10 
5.78E-10 
5.27E-10 
6.04E-10 
5.74E-10 
4.64E-10 
4.39E-10 
3.11E-10 
3.58E-10 
3.00E-10 
2.98E-10 
2.36E-10 
2.13E-10 
1.48E-10 
1.95E-10 
1.78E-10 
1.50E-10 
1.65E-10 
1.53E-10 
1.44E-10 
1.14E-10 

i t  based c 

1 bur  nup= 
31046.6 d 

9.30E-10 
7.68E-10 
6.14E- 10 
5.58E-10 
6.04E-10 
5.75E-10 
4.92E-10 
4.66E-10 
3.29E-10 
3.58E-10 
3.17E- 10 
3.16E-10 
2.50E-10 
2.28E-10 
1.76E-10 
2.06E-10 
1.89E- 10 
1.59E-10 
1.65E- 10 
1.5%-10 
1.44E- 10 
1.2lE-10 

In b&w 15x 
f r a c t i o n  

146.m~ 
32872.8 d 

l6E- 10 
!OE-10 
l3E-10 
'6E- 10 
18E-10 
!OE- 10 
i6E- 10 
i8E- 10 
i3E- 10 
i l E -  10 
'8E- 10 
i6E- 10 
,1E- 10 
!9E- 10 
IOE-10 
'6E-10 
i5E-10 
i3E- 10 
i4E-10 
l7E-10 
)gwd/mtu 40% h2o/ 8% uo2 

t i o n  r a t e  
tg8n/crn**2- r e c  
!5.3 d 

f i s s i o n  products page 42 
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dy162 
sn124 
dy164 
as 75 
ba140 
8111153 
eu156 
in113 
gd154 
s r  89 
sn118 
ba136 
cs134 
ru106 
snl22 
cd116 
k r  87 
s n l  20 
ce143 
k r  82 
dy163 
La140 

S X l E  
ge 73 
rulOO 
mo 99 
xe130 

9.62E-12 
6.61E-12 
5 . 4 3 ~ - 1 2  
5.49E-12 
5.03E-12 
7.48E-12 
6.76E-12 
4.28E-12 
3.53E-12 
4.28E-12 
2.72E-12 
2.ZOE-12 
1.80E-12 
8.83E-13 

f a r - f i e l d  cr 

9.62E-12 
7.10E-12 
6.13E-12 
6.15E-12 
5.69E-12 
7.48E-12 
6.78E-12 
4.83E-12 
3.98E-12 
4.55E-12 
2.89E-12 
2.34E-12 
1.80E-12 
9.4OE-13 

* i t  based 

power= .OOmw burnupa 
i n i t i a l  31046.6 d 

c d l l O  
nb 93 
te124 
s r  87 
b r  79 
pm148 
nb 94 
ag l  1 1 
xe129 
eu157 
ge 74 
ag107 
c d l  l5m 

- 
2 
2 
2 
'mtu 40% h20/ 8% 

f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  
I 146.mwd f l u x =  2.70~+g8n/cm**2-sec 
1 32872.8 d 34699.1 d 36525.3 d 

f i s s i o n  products page 43 
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f a r - f i e l d  c r i t  based on bLw 15x15, S.OOwtX, ZOgwd/mtu 40% h2o/ 8% uo2 
-= 4.OOOE-03m, burnup=1.4610E+OZmwd flux= 2.79E+08n/cn**2-sec 

nuclide conccntratlons, #tam +toms 

charge 3 
6.89E-06 
2.04E-08 
1.28E-11 

b a s i s  = minale reactor mssernblv 

f ission products 

l i g h t  elements 

page 44 

page 45 
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ne 21 3.47E-13 3.89E-13 4.33E-13 4.79E-13 5.28E-13 
ne 22 8.50E-10 9.05E-10 9.60E-10 1.02E-09 1.07E-09 
ne 23 7.04E-30 7.04E-15 7.04E-15 7.04E-15 7.04E-15 
na 22 4 . 1 - 1  4.14E-11 4.14E-11 4.14E-11 4.14E-11 
na 23 7.53€+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 2.53E-08 2.75E-08 2.75E-08 2.75E-08 2.75E-08 
na 24m 4.55E-30 4.51E-15 4.51E-15 4.51E-15 4.51E-15 
na 25 5.30E-42 5.65E-27 6.04E-27 6.43E-27 6.84E-27 
mg 24 1.02E-03 1.08E-03 1.14E-03 1.19E-03 1.25E-03 
mg 25 1.85E-10 1.98E-10 2.12E-10 2.26E-10 2.40E-10 
mg 26 2.04E-08 2.17E-08 2.30E-08 2.42E-08 2.55E-08 
mg 27 4.54E-16 2.10E-12 2.1OE-I2 2.10E-12 2.10E-12 
m 28 4.03E-24 4.29E-24 4.29E-24 4.29E-24 4.29E-24 
a? 27 4.99€+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
a1 28 2.80E-25 2.04E-10 2.04E-10 2.04E-10 2.04E-10 
a1 29 4.34E-31 9.29E-26 1.04E-25 1.15E-25 1.26E-25 
a1 30 .00E+00 1.51E-37 1 .TEE-37 2.08E-37 2.42E-37 
s i  28 2.98E-03 3.14E-03 3.31E-03 3.47E-03 3.64E-03 
s i  29 3.25E-10 3.64E-10 4.06E-10 4.49E-10 4.95E-10 
s i  30 3.71E-17 4.43E-17 5.22E-17 6.11E-17 7.09E-17 
s i  31 1.61E-29 3.18E-29 3.75E-29 4.39E-29 5.10E-29 
s i  32 3.64E-36 4.59E-36 5.72E-36 7.04E-36 8.57E-36 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  2.7OE+O8 2.70E+08 2.70E+08 2.7OE+08 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtXV 20gud/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw, burnup=1.4610E+02mwd f l u x -  2.79E+08n/cm**2-sec 

0 nuc[ ide concentrat ions.  aram atoms 
bas is  = s i n  Le reac 

charge 31046.6 d 32872.8 d 34699.1 d 36528.3 d 
8.40E-03 9.16E-03 9.95E-03 1.07E-02 l.16E-02 
3.48E-09 4.34E-09 5.33E-09 6.48E-09 7.78E-09 
2.43E-08 2.84E-08 3.28E-08 3.76E-08 4.27E-08 
7.38E-09 8.40E-09 9.47E-09 1.06E-08 1.18E-08 

ac t  in fdes  page 46 
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am241 4.30E-08 5.30E-08 
am242m 1.81E-12 2.36E-12 
am242 1.40E-15 1.87E-15 
am243 1.11E-15 1.52E-15 
am244m .00E+00 .00E+00 
am244 7.38E-24 1.15E-23 
am245 .00E+00 .00E+00 
am246 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 
0 f l u x  2.70E+08 
0 . r e s u l t s  on l o  i c a l  u n i t  no. 

t i t l e :  sas2h: f a r - f i e l d  c r i t  
1 

6.44E-08 7.75E-08 9.22E-08 
3.04E-12 3.85E-12 4.82E-12 
2.28E-15 2.74E-15 3.26E-15 
2.05E-15 2.71E-15 3.54E-15 

.00E+00 .00E+00 .00E+00 
1.55E-23 2.06E-23 2.69E-23 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
3.73E+04 3.73~+04 3.73E+04 
2.70E+08 2.7OE+08 2.70E+08 

71, p o s i t i o n  1, f o r  t ime s teg  4, subcase 6. ( r u n  p o s i t i o n  1, 
based on b&u 15x15, S.OOwt%, Ogwd/mtu 40% h2o/ 8% uo2 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogud/mtu 40% h20/ 8% uo2 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mu, burnup=1.4610E+OZmud, 

0 n u c l i d e  concentrat ions.  grams 

case p o s i t i o n  1) 

l i g h t  elements page 48 
f l u x -  2.79E+08n/cm**2-sec 

h 1 
he 4 
ne 20 
na 23 
mg 24 
mg 26 
a1 27 
s i  28 

t o t a l  * 

i n i t i a l  
8.59E - 06 
5.68E-06 
3.41E-06 
1.73E+05 
3.00E-02 
6.63E-07 
1.35E+06 
1 .O2E-01 
1.52E+06 

bas is  = s i n  l e  reac to r  assembl 
608.8 d 913.1 d 1219.5 d 1521.9 d 18r6.3 d 
8.59E-06 8.59E-06 8.59E-06 8.59E-06 8.59E-06 
5.68E-06 5.68E-06 5.68E-06 5.68E-06 5.68E-06 
3.41E-06 3.41E-06 3.41E-06 3.41E-06 3.41E-06 
1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 
3.00E-02 3.OOE-02 3.00E-02 3.00E-02 3.00E-02 
6.63E-07 6.63E-07 6.63E-07 6.63E-07 6.63E-07 
1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 
1.02E-01 1.02E-01 1.02E-01 1.02E-01 1.02E-01 
1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 

I 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX1 2Ogwd/mtu 40% h2o/ 8% uo2 l i g h t  elements page 49 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f l e d  by: power= 4.000E-03mw, burnup=1.4610E+02mwd, f l u x =  2.79E+O8n/cm**2-sec 

0 element r a d i o a c t i v i t y ,  cu r i es  
bas i s  = s i n  l e  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 
h 9.58E-07 9.14E-07 8.72E-07 8.33E-07 7.94E-07 7.58E-07 7.23E-07 

na 8.40E+00 4.56E-06 3.65E-06 2.92E-06 .2.34E-06 1.87E-06 1.50E-06 
t o t a l s  2.55E+01 5.47E-06 4.52E-06 3.75E-06 3.13E-06 2.63E-06 2.22E-06 

4 
1 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 l i g h t  elements page 50 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f l e d  by: power= 4.000E-03mw, burnup=1.4610E+02mwd, f l u x =  2.79E+08n/cm**2-sec 

0 element thermal power, watts 
bas is  = s i n  l e  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.g d 1521.9 d 1826.3 d 
na 1.70E-01 6.45E-08 5.16E-08 4.13E-08 3.31E-08 2.65E-08 2.12E-08 

t o t a l s  4.76E-01 6.45E-08 5.17E-08 4.14E-08 3.31E-08 2.65E-08 2.13E-08 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 l i g h t  elements page 51 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f l e d  b : power= 4.000E-03mw, burnup=1.4610E+02mwd, f l u x =  2.79E+OBn/cm**2-sec 

0 a m a  power, wat ts  
bas is  =s!n Le reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.f d 1521.9 d 1826.3 d 
na 22 7.39E-08 5.92E-08 4.74E-08 3.80E-08 3.04E-08 2.44E-08 1.95E-08 

t o t a l  3.31E-01 5.92E-08 4.74E-08 3.8OE-08 3.04E-08 2.44E-08 1.95E-08 
4 
I 

sas2h: f a r - f f e l d  c r i t  based on bLw 15x15 3.00wtX, ZOgwd/mtu 40% h20 8% uo2 6 ac t  fn ides  page I 2  
decay, f 01 lowing reac to r  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03aw, urnup=1.4610E+02mwd, f l u x =  2.79E+OBn/cm**2-sec 

0 n u c l i d e  concent r r t ions .  gram rtocls 
bas i s  = s i n  l e  r e r c t o r ~ r s s m b l  

i n i t i a l  304.4 d 608.8 d 913.1 d 1211.5 d 1521.9 d 18z6.3 d 
he 4 1.16E-02 1.17E-02 1.19E-02 1.2OE-02 1.21E-02 .23E-02 1.24E-02 
ra226 1.16E-06 1.18E-06 1.20E-06 1.22E-06 1.24E-06 1 .25E-06 1.27E-06 



Aug 29 14:04 1996 F i l e  Name: tu f f5 .sum BBA000000-01717-0200-~00~1  REV 00 ATTACHMENT XV - Page 41 

. th230 2.55E-03 2.57E-03 2 . 6 0 ~ - 0 3  2.62E-03 2.64E-03 2.66E-03 2.68E-03. 
th232 5.16E-04 5.21E-04 5.25E-04 5.29E-04 5.34E-04 5.38E-04 5.42E-04 
th234 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
pa231 7.19E-05 7.25E-05 7.31E-05 7.37E-05 7.43E-05 7.49E-05 7.55E-05 
pa233 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 

~ 2 3 3  1.36E-03 1.38E-03 1.39E-03 1.40E-03 1.41E-03 1.43E-03 1.44E-03 
u234 9.06E+00 9.06E+OO 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 
u235 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 
u236 1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 

np237 4.21E+01 4.21E+Ol 4.21E+Ol 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
pu238 1.29E-02 1.28E-02 1.27E-02 1.26E-02 1.26E-02 1.25E-02 1.24E-02 
pu239 4.98E-01 4.98E-01 4.98E-01 4.98E-01 4.98E-01 4.98E-01 4.98E-01 
pu240 2.45E-04 2.45E-04 2.44E-04 2.44E-04 2.44E-04 2.44E-04 2.44E-04 

t o t a l  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
1 

sas2h: f a r - f i e l d  c r i t  based o? bBw 15x!5, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 a c t i n i d e s  page 53 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+02mudt f l u x =  2.79E+08n/cm**2-sec 

0 element concen t ra t i ons ,  gram atoms 
b a s i s  = s i n  Le r e a c t o r  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 18r6.3 d 
he  1.16E-02 1.17E-02 1.19E-02 1.2OE-02 1.21E-02 1.23E-02 1.24E-02 
r a  1.16E-06 1.18E-06 1.20E-06 1.22E-06 l .24E-06 1.26E-06 1.28E-06 
t h 3.07E-03 3.10E-03 3.12E-03 3.15E-03 3.17E-03 3.20E-03 3.22E-03 
pa 7.34E-05 7.40E-05 7.46E-05 7.52E-05 7.58E-05 7.64E-05 7.7OE-05 
u 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

np 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
p u  5.11E-01 5.11E-01 5.11E-01 5.11E-01 5 . l lE -01  5.11E-01 5.10E-01 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
1 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 a c t i n i d e s  page 54 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mwt burnup=1.4610E+O2mwd, f l u x =  2.79E+OBn/cm**2-sec 

0 n u c l i d e  concent ra t ions ,  grams 
b a s i s  = s i n a l e  r e a c t o r  bssemblv 

i n i t i a l  
4.63E-02 
1.60E-06 
8.84E-06 
2.46E-06 
1.88E-06 
2.62E-04 
7.58E-06 
6.78E-05 
5.87E-01 
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pu241 1.63E-05 1.57E-05 1.50E-05 1.44E-05 1.39E-05 1.33E-05 1.28E-05 
am241 2.22E-05 2.28E-05 2.34E-05 2.40E-05 2.45E-05 2.50E-05 2.55E-05 

t o t a l  8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 

decay, f o l  
0 

he 
Pb 
r a 
a c 
t h  
Pa 

U 

nP 
PU 
am 

t o t a l s '  
1 

ses2h: 
decay, f o l  

0 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
owing r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+O2mwd, f l u x =  

element concent ra t ions ,  grams 

i n i  t i a l  
4.63E-02 
1.48E-05 
2.62E-04 
7.58E-06 
7.07E-01 
1.70E-02 
8.87E+06 
9.99E+03 
1.22E+02 
2.22E-05 
8.88E+06 

b a s i s  = s i n  l e  r e a c t o r  l ssembl  
913.1 d 121f.5 d 1521.9 d 1856.3 d 
4.80E-02 4.85E-02 4.91E-02 4.96E-02 
1.57E-05 1.61E-05 1.64E-05 1.67E-05 
2.75E-04 2.79E-04 2.84E-04 2.88E-04 
7.84E-06 7.93E-06 8.02E-06 8.11E-06 
7.25E-01 7.31E-01 7.37E-01 7.43E-01 
1.74E-02 1.75E-02 1.77E-02 1.78E-02 
8.87E+06 8.87E+06 8.87E+06 8.87E+06 
9.99E+03 9.99E+03 9.99E+03 9.99E+03 
1.22E+02 1.22E+02 1.22E+02 1.22E+02 
2.40E-05 2.45E-05 2.50E-05 2.55E-05 
8.88E+06 8.88E+06 8.88E+06 8.88E+06 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h2o/ 8% uo2 
.owing r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  b : power- 4.000E-03mw, burnup=1.4610E+O2mud, f l u x =  

n u c r i d e  r a d i o a c t i v i t y ,  c u r i e s  

i n i t i a l  
5.48E-04 
4.58E-05 
1.34E-05 
1.44E-04 
5.50E-04 
1.27E-04 
2.59E-04 
1.44E-04 
5.50E-04 
1.27E-04 
1.34E-05 
2.59E-04 
1.44E-04 
1.51E-06 
8.16E-05 
1.31E-05 
2.59E-04 
5.50E-04 
1.27E-04 
2.59E-04 
1.34E-05 
5.50E-04 
1.27E-04 
2.59E-04 
1.34E-05 
7.57E-06 
5.50E-04 
1.27E-04 
1.34E-05 
,2.59E-04 
. 1.34E-05 
, 5.49E-04 

5.42E-04 
1.27E-04 

b a s i s  
913.1 d 
5.67E-04 
4.66E-05 
1.41E-05 
1.53E-04 
5.69E-04 
1.30E-04 
2.72E-04 
1.53E-04 
5.69E-04 
1.30E-04 

eac to r  ass 
1521.9 d . 

5.80E-04 
4.67E-05 
1.46E-05 
1.59E-04 
5.82E-04 
1.30E-04 
2.80E-04 
1.59E-04 
5.82E-04 
1.3OE-04 
1.46E-05 
2.80E-04 
1.55E-04 

a c t i n i d e s  page 
2.79E+08n/cmf*2-sec 

a c t  i n i d e s  page 
2.79E+08n/cm**2-sec 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, ZOgwd/mtu 40% h2o/ 8% uo2 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=l.4610E+02mud, 

0 nucr ide  r a d i o a c t i v i t y ,  c u r i e s  

pu24 0 
pu24 1 
am24 1 

t o t a l  

i n i t i a l  
1.33E-02 
1.69E-03 
7.62E-05 
5.34E+03 

bas is  
913.1 d 
1.33E-02 
1.49E-03 
8.23E - 05 
9.84E+01 

'eac t o r  
1521.9 
1.33E- 
1.38E- 
8.59E- 
9.77E* 

assembly 
d 1826.3 d 
02 1.33E-02 
03 1.32E-03 
05 8.75E-05 
,01 9.74E+01 

1 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15 3.00wtXI 2Ogwd/mtu 40% h2o/ 8% u o t  

decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f  :ed by: power= 4.000E-03mu, burnup=1.4610E+02mwd, 
0 element thermal power, watts 

t l 

i'i' 
PO 
a t  
r n  
f r 
Pa 
ac 
t h 
Pa 

U 
"P 
PU 
am 

t o t a l s  
1 

sas2h: 
decay, f o l l  

0 

i n i  t i a l  
2.69E-06 
2.82E-06 
2.78E-05 
6.08E-05 
5.73E-07 
3.62E-05 

bas is  
913.1 d 
2.f7E-06 
2.93E-06 
2.88E-05 
6.31E-05 
6.02E-07 
3.75E-05 

= s i n  l e  reac to r -  
1217.3 d 1521.9 
2.79E-06 2.81E- 
2.97E-06 3.00E- 
2.91E-05 2.94E- 
6.39E-05 6.46E- 
6.12E-07 6.22E- 
3.80E-05 3.84E- 

embl y 
1826.3 d 
2.82E-06 
3.04E-06 
2.97E-05 
6.54E-05 
6.32E-07 
3.88E-05 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtXI 2Ogwd/mtu 40% h20/ 8% uo2 
owing reac to r  i r r a d i a t i o n  i d e n t i f l e d  b : power= 4.000E-03mw, burnupsl. 

nucr ide gamma power. wat ts  

Page 43 

ac t  i n i des  page 
f l u x =  2.79E+O8n/cm**2-sec 

ac t  i n i des  page 
f l u x =  2.79E+08n/cm**2-sec 

ac t  i n i des  page 
f l u x =  2.79E+O8n/cm**2-rec 

bas i s  = s i n  l e  i c a c t o r  assembly 
I n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 

t lZO7 7.15E-09 7.24E-09 7.32E-09 7.40E-09 7.48E-09 7.57E-09 7.65E-09 
t1208 9.12E-07 9.21E-07 9.26E-07 9.29E-07 9.3OE-07 9.3OE-07 9.29E-07 
pb211 2.20E-07 2.23E-07 2.26E-07 2.28E-07 2.31E-07 2.33E-07 2.36E-07 
pb212 1.09E-07 1.11E-07 1.11E-07 1.12E-07 1.12E-07 1.12E-07 1.12E-07 
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pa234m 
pa234 

u233 
u234 
u235 
u236 
u238 

np237 
pu238 
pu239 
pu240 
am24 1 

t o t a l  

sas2h: f a r - f i e l d  c r i t  based on ban 15x15, 3.00ut%, 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  r oduc t s  page 60 
decay, f 01 low ing  r e a c t o r  i r r a d i a t  i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+02mwd, f l u x =  2 .~9~+08n / cn * *2 - scc  

0 n u c l i d e  concent ra t ions .  grams 

i n i t i a l  
3.82E-05 
1.97E-06 
5.90E-07 
1.26E-05 
5.53E-05 

b a s i s  = s i n  Le r e a c t o r  as iembl  
913.1 d 1217.5 d 1521.9 d 1856.3 d 
3.32E-05 3.17E-05 3.02E-05 2.88E-05 



w -w- 

Aug 29 14:04 1996 F i l e  Name: tuff5.sum BBA000000-01717-0200-00021 REV 00 ATTACHHENT XV - Page 45 

1 

dec 
0 

Y 89 
s r  90 

Y 90 
z r  90 
z r  91 
z r  92 
z r  93 
nb 93 
nb 93m 
z r  94 
nb 94 
mo 95 
z r  96 
mo 96 
ma 97  
mo 98 
t c  99 
r u  99 
mol00 
r u l  00 
r u l O l  
ru102 
rh103 
ru104 
pd104 
pd105 
ru106 

sas2h: 
:ay, f o l l  

pd106 
pd107 
rg107 
pd108 
r g l 0 9  
pd l10 
c d l l O  
c d l l l  
c d l l 2  
cd113 
cd1 l3m 
I n 1  13 
cd114 
fn115 
en1 15 
cd116 
en1 16 
en117 
rn118 
r n l l 9  
en120 
en12181 
r b l 2 1  
r n l 2 2  
rb123 
81-1124 
t e l 2 4  

2.81E+00 
1.27E+00 
3.31E-04 
2.16E+00 
3.50E+00 
3.57E+00 
2.56E+00 
3.72E-05 
2.08E-05 
3.94E+00 
1.01E-06 
4.00E+00 
3.94E+00 
4.33E-04 
3.58E+00 
3.72E+00 
3.96E+00 
7.79E-04 
4.10E+00 
1.95E-04 
3.39E+00 
2.87E+00 
2.12E+00 
1.32~+00 
4.68E-04 
7.35E-01 
4.83E-03 

' a r - f  i e l d  
w i n g  reac 

i n f t i a l  
3.23E-01 
1.26E-01 
6.68E-07 
6.05E-02 
3.08E-02 
2.46E-02 
5.99E-06 
l .6 lE-02 
1.30E-02 
1.23E-02 
4.29E-05 
1.69E-04 
1.16E-02 
8.54E-03 
4.30E-04 
1.35E-02 
2.18E-06 
8.95E-03 
9.18E-03 
1.OlE-02 
1 .OlE-02 
3.82E-05 i tiii.!! 
2.16E-02 
9.89E-06 

c r  i t based 
: t o r  i r r a d i  

I on b&w 15 
a t i o n  ider  

ix15 3 . 0 0 ~  
l t i f  l e d  by: 

nuc l i de 
bas is  = 

913.1 d 
3.27E-01 
1.26E-01 
7.02E - 07 
6.05E-02 
3.08E-02 
2.46E-02 
6.00E-06 
1.61E-02 
1.30E-02 
1.2%-02 
3.80E-05 
l.74E-04 
1.16E-02 
8.54E-03 
4.30E-04 
1.35E-02 
2.18E-06 
8.95E-03 
9.18E-03 
1 .OlE-02 
1 .OlE-02 
3.71E-05 
1.lOE-02 
1.28E-02 
1.34E-02 
2.16E-02 
9.92E-06 

t%, 2Ogud/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw, burnup=l. 
concentrat ions,  grams 

s i n g l e  reac to r  assembl 
1217.5 d 1521.9 d 18r6.3 d 
3.27E-01 3.27E-01 3.28E-01 
1.26E-01 1.26E-01 1.26E-01 
7.13E-07 7.24E-07 7.35E-07 
6.05E-02 6.05E-02 6.05E-02 
3.08E-02 3.08E-02 3.08E-02 
2.46E-02 2.46E-02 2.46E-02 
6.00E-06 6.00E-06 6.00E-06 
1.61E-02 1.6lE-02 1.61E-02 
1.30E-02 1.30E-02 1.30E-02 
1.23E-02 1.23E-02 1.23E-02 
3.64E-05 3.50E-05 3.36E-05 
1.76E-04 1.77E-04 l.79E-04 
1.16E-02 1.16E-02 1.16E-02 
8.54E-03 8.54E-03 8.54E-03 
4.30E-04 4.30E-04 4.30E-04 
1.35E-02 1.35E-02 1.35E-02 
2.18E-06 2.18E-06 2.18E-06 
8.95E-03 8.95E-03 8.95E-03 
9.18E-03 9.18E-03 9.18E-03 
1.01E-02 .OlE-02 1.OlE-02 
1.OlE-02 1.01E-02 1.011-02 
5.67E-05 3.63E-05 3.59E-05 

.10E-02 1.lOE-02 

.28E-02 1.28E-02 

.34E-02 1.34E-02 
2.16E-02 2.16E-02 2.16E-02 
9.92E-06 9.92E-06 9.92E-06 

f i s s i o n  roducts page 61 
461 OE+OZmwd, f l u x =  2.!&~+08n/cm**2- sec 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.OOutX, 2Ogwd/mtu 40% h20/ 8% uo2 f i s s i o n  r oduc t s  page 62 
decay, f 01 l ow ing  r e a c t o r  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mw, burnup=1.4610E+02mud, f l u x =  2.!9E+08n/cm**2-sec 

0 n u c l i d e  concent ra t ions .  grams 

i n i t i a l  
.03E-05 
.78E+00 
.77E+00 
.34E+00 
.44E+00 
.73E-05 
.52E+00 

b a s i s  = 
913.1 d 
3.03E-05 
5.78E+00 
5.78E+00 
5 .35~+00  
5.44E+00 
5.73E-05 
5 .53~+00 

:single rea  
1217.5 d 

3.03E-05 
5.78E+00 
5 .78~+00 
5 .35~+00 

. 5 . 4 4 ~ + 0 0  
5.73E-05 
5 .53~+00 
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gd156 
gd157 
gd158 
tb159 
gd160 
dy161 
dy162 
dy163 
dy164 
ho165 

t o t a l  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 2Ogud/mtu 40% h20/ 8% uo2 f i s s i o n  roducts page 63 
decay, f o l  l ou ing  reac to r  i r r a d i a t i o n  i d e n t i f  l e d  b : power= 4.000E-03mw, burnup=l.4610E+O2mud, f l u x =  2.h~+08n/cm**2-sec 

0 nucr ide  r a d i o a c t i v i t y ,  c u r i e s  

z r  95 
nb 95 
t c  99 
rhlO2 
ru106 
rh106 
pd107 
cd113m 
s n l  l9m 
en121 
sn l2 lm 
sn123 
sb125 
te125m 
sn126 
sb126 
sb126m 
te127 
te127m 

1129 
cs134 
cs135 
cs137 
ba137m 
eel44 
pr144 
pr l44m 
pml47 
sm151 
eu152 
eu154 
eu155 

t o t a l  
1 

i n i t i a l  
3.69E-01 
5.29E-07 
3.13E-04 

bas is  
3.1 d 
21E-01 
29E - 07 
13E-04 
52E+00 
69E+02 
69E+02 
01E-03 
43E - 03 
10E-03 

-eactor  ass 
1521.9 2.92E-01 d 

5.29E-07 
3.13E-04 
6.75E+00 
1.62E+02 
1.62E+02 
2.96E-06 
6.43E-03 
5.19E-03 
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sas2h: f a r - f i e l d  c r i t  based on bgw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  roducts  page 64 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mw, burnup=1.4610E+O2mwd, f l u x =  2 .~9E+08n/cm~2-sec 

0 element thermal ~ o u e r .  watts 

t 
1 

dec 
0 

h 
s e 
k r  
s r  
Y 
z r 
nb 
t c 
r u  
r h  
a g 
cd  
sn 
sb ' 

t e  
i 

C S 
ba 
C l 

Pr 
pm 
sm 
eu 

o t a l s  

sas2h : 
ay, f o l l  

k r  85 
9 0 

nZ 93m 
z r  95 
nb 95 
rh lO2 
rh106 
r g l l  Om 
an l2 lm 
ab125 
te125m 
an126 
sb126 
ab126m 

1129 
cs134 
ba137m 
ce144 
pr 144 
pr 144m 
p i 4 7  
am1 5 1 
eu152 
au154 
eu155 

i n i t i a l  
1.25E-05 
3.33E+00 
l.Z9E+Ol 
2.01E+01 
2.8lE+01 
1 .2OE+Ol 
2.15E+01 
6.48E+00 
7.12E-01 
3.83E-01 
7.41E-02 
6.86E-02 
1.87E+00 
7.51E+00 
9.29E+00 
2.08E+01 
1.83E+01 
1.19E+Ol 
4.40E+00 
6.24E+00 
3.40E-01 
2.10E-02 
9.31E-03 
2.61E+02 

f a r - f  i e l d  
.owing reac 

i n i t i a l  
1.17E-04 
1.81E-06 
5.52E-08 
9.47E-01 
9.88E-01 
1.02E-07 
1.95E-02 
4.50E-07 
6.09E-08 
2.63E-03 
5.04E-05 
7.8OE-07 
6.64E-05 
5.90E-05 
1.65E-08 
2.24E-04 
6.42E-01 
2.07E-02 
3.16E-02 
1.91E-04 
1.98E-06 
6.54E-07 
1.50E-04 

c r i  t based 
: t o r  i r r a d i  

on b&w 1 5  
a t i o n  i de r  

bas is  
913.1 d 
1.08E-05 
9.80E-08 
1.13E-02 

sembl y 
1826.3 d 

1 9.40E-06 
b 9.80E-08 
' 9.59E-03 

1.85E-01 
8.81E-01 
7.27E-07 

I 9.08E-07 
3.40E-05 
3.16E-05 

I 5.09E-03 
1 2.93E-09 
I 8.19E-06 
I 3.06E-06 
I 9.25E-04 

5.92E-05 
I 5.31E-08 

1.89E-01 
6.32E-01 

1 1.42E-03 
' 1.59E-02 
1' 7.55E-03 

8.80E-04 
5.91E-04 

I 1.93E+00 

1x15 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 
k t  i f  l e d  b : pouern 4.000E-03mu, burnup.1 

nucr ide  a m a  power, watts 
bas is  =s!n l c  reac to r  assembly 

913.1 d 1217.9 d 1521.9 d 1826.3 d 
9.94E-05 9.41E-05 8.92E-05 8.45E-05 
1.70E-06 1.67E-06 1.64E-06 1.60E-06 
5.69E-08 5.74E-08 5.79E-08 5.84E-08 
4.81E-05 1.78E-06 6.61E-08 2.45E-09 
1.11E-04 4.10E-06 1.52E-07 5.63E-09 
5.64E-08 4.62E-08 f.78E-08 3.10E-08 
3.56E-03 2.02E-03 1.14E-03 6.48E-04 
3.57E-08 1.53E-08 6.59E-09 2.83E-09 
5.90E-08 5.84E-08 5.78E-08 5.72E-08 
1.40E-03 1.13E-03 9.15E-04 4.40E-04 
2.80E-05 2.26E-05 1.83E-05 1.48E-05 
7.80E-07 7.80E-07 7.BOE-07 7.80E-07 
2.30E-06 2.30E-06 2.30E-06 2.30E-06 
9.29E-06 9.29E-06 9.29E-06 9.29E-06 
1.66E-08 1.66E-08 1.66E-08 1.66E-08 
9.65E-05 7.30E-05 5.51E-05 4.17E-05 
6.05E-01 5.94E-01 5.83E-01 5.7lE-01 
2.25E-03 1.07E-03 5.12E-04 2.44E-04 
3.42E-03 1 .63~-03 ?.?9E-04 3.7lE-04 
2.07E-05 9.88E-06 4.7lE-06 2.25E-06 
1.03E-06 8.3OE-07 6.66E-07 5.34E-07 
6.42E-07 .38E-07 6.34E-07 6.30E-07 
1.3lE-Ol f.261-04 I.mE-04 I.15E-04 
2.06E-05 !.92E-05 .8OE-05 1.68E-05 
3.16E-04 2.80E-04 2.47E-04 2.19E-04 

f i s s i o n  roducts  
f l u x =  2.?9E+08n/cm**2- 

page 
. sec 
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t o t a l  1.29E+02 7.83E-01 6.42E-01 6.17E-01 6.00E-01 5 .87~-01 '  5.74E-01 
1 

sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wt%, ZOgwd/mtu 40% h20/ 8% uo2 f i s s i o n  roducts  page 66 
decay, f o l  lowing reac to r  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mw, burnup=1.4610E+O2mwd, f l u x =  2.!9E+08n/cm**2-sec 

0 element alma power, watts 
bas is  =s fng le  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3.d 
k r 6.74E+00 l . l l E - 0 4  1.05E-04 9.94E-05 9.41E-05 8.92E-05 8.45E-05 
y 9.80E+00 l.19E-04 4.91E-06 1.79E-06 1.67E-06 1.64E-06 1.60E-06 

z r 4.81E+00 3.51E-02 1.30E-03 4.81E-05 1.78E-06 6.61E-08 4.45E-09 
nb 9.13E+00 7.79E-02 2.98E-03 1.11E-04 4.16E-06 2.12E-07 6.58E-08 
r h 1.07E-01 1.11E-02 6.28E-03 3.56E-03 2.02E-03 1.14E-03 6.48E-04 
ag 3.07E-02 1.93E-07 8.31E-08 3.57E-08 1.54E-08 6.60E-09 2.84E-09 
s n 1.23E+00 1.36E-06 9.56E-07 8.69E-07 8.48E-07 8.42E-07 8.39E-07 
sb 5.16E+00 2.14E-03 1.74E-03 1.41E-03 1.14E-03 9.26E-04 7.52E-04 
t e 5.57E+00 5.71E-05 3.61E-05 2.82E-05 2.27E-05 1.83E-05 1.48E-05 
i 1.36E+01 1.66E-08 1.66E-08 1.66E-08 1.66E-08 1.66E-08 1.66E-08 

c s 8.74E+00 1.69E-04 1.28E-04 9.65E-05 7.30E-05 5.51E-05 4.17E-05 
ba 5.34E+00 6.29E-01 6.17E-01 6.05E-01 5.94E-01 5.83E-01 5.71E-01 
ce 2.08E+00 1.00E-02 4.72E-03 2.25E-03 1.07E-03 5.f2E-04 2.44E-04 

1.80E+00 1.51E-02 7.22E-03 3.44E-03 1.64E-03 7.83E-04 3.74E-04 
pr 8.55E-02 1.67E-06 1.29E-06 1.03E-06 8.30E-01 6.66E-07 5.34E-07 

4.47E-03 6.50E-07 6.46E-07 6.42E-07 6.38E-07 6.34E-07 6.3OE-07 
t u  5.77E-03 5.72E-04 5.17E-04 4.68E-04 4.25E-04 3.86E-04 3.51E-04 

t o t a l s  1.29E+02 7.83E-01 6.42E-01 6.17E-01 6.00E-01 5.87E-01 5.74E-01 
1 page 67 

photon spectrum as s f u n c t i o n  o f  t ime f o r  l i g h t  elements, c ladd ing and s t r u c t u r a l  ma te r i a l s  

emean 
(mev) 

1.00E-02 
3.00E -02 
5.5OE-02 
8.50E-02 
1.20E-01 
1 .TOE-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.4OE+OO 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
mevisec 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 wd/mtu 40% h20/ 8% uo2 
power= .OO mu, burnup. 146.mwd, f l u x =  2.78E+08 n**2-sec 

spectrum o f  photon re lease rates,  hotons/sec 
bas is  = s i n g l e  reac to r  assembfy 

i n i t i a l  
5.15E+11 
1.69E+ll 
1.18E+11 
6.90E+10 
4.90E+10 
5.13E+10 
5.88E+10 
2.89E+10 
4.97E+09 
9.04E+ll 
1.79E+08 
3.63E+07 
2.13E+ll 
1.36E+04 
1.39E+08 
1.82E+06 
6.63E-16 
1.09E-16 
2.18E+12 
2.1OE+12 

t ime a f t e r  d ischarge 
304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
5.55E+04 4.44E+04 3.56E+04 2.85E+04 2.28E+04 1.83E+04 
1.77E+04 1.41E+04 1.13E+04 9.07E+03 7.26E+03 5.82E+03 
l.l9E+04 9.55E+03 7.65E+03 6.13E+03 4.91E+03 3.93E+03 
6.71E+03 5.37E+03 4.30E+03 3.45E+03 2.76E+03 2.21E+03 
4.59E+03 3.67E+03 2.94E+03 2.36E+03 1.89E+03 1.51E+03 
4.50E+03 3.61E+03 2.89E+03 2.31E+03 1.85E+03 1.48E+03 
4.48E+03 3.59E+03 2.88E+03 2.30E+03 1.84E+03 1.48E+03 
2.39E+05 1.92E+05 1.54E+05 1.23E+05 9.85E+04 7.89E+04 
1.91E+05 1.53E+05 1.22E+05 9.81E+04 7.85E+04 6.29E+04 
4.78E-01 3.83E-01 3.07E-01 2.46E-01 1.97E-01 1.58E-01 
4.25E-02 3.40E-02 2.73E-02 2.18E-02 1.75E-02 1.4OE-02 
9.53E-03 7.63E-03 6.11E-03 4.90E-03 3.92E-03 3.14E-03 
1.49E-04 1.20E-04 9.57E-05 7.67E-05 6.14E-05 4.92E-05 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO 
5.36E+05 4.29E+05 3.44E+05 2.75E+05 2.20E+05 1.77~+05 
3.75E+05 3.01E+05 2.41E+05 1.93E+05 1.54E+05 1.24E+05 

spectrum o f  energ re lease rates,  mev/watt-sec 
bas i s  = r i n g r e  reac to r  assembly 

emeen t ime a f t e r  d ischar  e 
(mev) i n i t i a l  304.4 d 608.8 d 913.1 d 1217.8 d 1521.9 d 1826.3 d 
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2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
gamma wat ts  

page 68 
photon spectrum as a f u n c t i o n  o f  t ime f o r  f i s s i o n  products 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
powerr .OO mw burnup= 146.mwd, f l u x =  2.79E+08 n+*2-sec 

spectrum o f  photon re lease ra tes ,  hotons/sec 
bas is  = s i n g l e  reac to r  assembry 

emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1 .ZOE-01 
1 .TOE-01 
3.00E-01 
6.50E-01 
1.13~+00 
1.58E+00 
2.00E+00 
2.4OE+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75€+00 
5.50E+00 

t o t a l  
mev/aec 

t i n  
608.8 d 
6.25€+12 
2.67E+12 
1.33~+12 
7.78E+11 
6.94E+11 
5.00E+11 
5.35E+11 
6.25~+12 
3.75~+10 
1.08E+lO 
1.41E+10 
3 .27~+08 
4.38E+07 

be a f t e r  d i  
913.1 d 
5.47€+12 
2.32E+12 
1.15~+12 
6.59E+11 
5.25E+11 
4.27E+ll 
4.50E+11 
6.02E+12 
2.86E+10 
6.62E+09 
6.85E+09 
1.74~+08 
2 - 39E +07 

spectrum o f  energ re lease rates,  nev/watt-sec 
,.I I 

bas is  = a ing ra  reac to r  assembly 

t ime a f t e r  d i scha r  e 
304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 
1.97E+O7 1.56E+O7 1.37E+O7 .26E+07 1.19~+07 1.15~+07 
2.56E+07 2.OlE+O7 1.74E+O7 I.59E+07 1.51E+O7 1.45E+07 
2.35E+O7 1.83E+O7 .58E+O7 .45E+O7 1.36E+O7 1.31E+O7 
2.17E+O7 1.65E+O7 1.4OE+07 1.26E+O7 1.19E+O7 1.14~+07 
3.13E407 2.08E+O7 1.58E+O7 1.32E+O7 1.19€+07 1 .I lE+O7 

I n i t i a l  
6.51E+08 
8.5 4E+08 
8.35E+08 
8.92E+08 
1.03€+09 
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5.50E+00 
t o t a l  

wat ts gamma 
page 69 

p r i n c i p a l  photon sources i n  group 1 hotons/sec 
energy = .0100 me". nuc l i des  exceeding I . O E - ~ ~  o f  t o t a l  group re lease r a t e  (4.78E+12) a t  1521.9 d mean 

nuc l i de 
i n i t i a l  

4.66E+10 
7.33E+11 
3.60E+12 
4.76E+11 
6.75E+11 
3.17E+10 
3.55E+ll 
4.70E+ 12 

t ime a f t e  
1217.5 d 
3.76E+10 
6.75E+11 
3.32E+12 
4.92E+lO 
6.25E+ll 
2.93E+10 
1.83E+10 
2.43E+11 
3.71E+10 

p r i n c i p a l  photon sources i n  group 2, hotons/sec 
energy = .0300 me". nuc l i des  cxceedina I . o E - ~ ~  o f  t o t a l  grouD release r a t e  (2.01E+12) a t  1521.9 d me an 

nuc l i de 

k r  85 
s r  90 

rKlE 
sb125 
te125m 
cs137 
ba137m 
ce144 
pr144 
pm147 

608.8 d 
1.22E+10 
1.99E+ll 
1.13E+12 
5.11E+10 
1.23~+10 
7.01E+09 
1.81E+Il 
5.23E+11 
1.87~+11 
3.54E+ll 
1.27E+lO 

~ h o t o n  sour 
nuc 1 i des  

- t i n e  a f t e r  
3.1 d 1217.5 d 
16E+10 1.10E+10 
95E+l l  1.91E+ll 
10E+12 l.O8E+12 

i n i  t i e l  
1.36E+10 
2.07E+ll 

1826.3 d 
9.83E+09 
1.83E+ll 
1.04E+12 
5.28E+09 
5.28E+09 
3.01E+09 
1.68E+11 
4.85~+11 
9.69E+09 
1.83~+10 
5.26E+09 

r o u p  r e l e  

5.44E+11 
8.23E+11 
1.55E+12 
1.95E+10 

energy = 
P 

5.34E+11 
3.93E+ll 
7.41E+11 
1.58E+10 

r i n c i p a l  p 
.0550 mev. 

~ tons /sec  
o f  t o t a l  g r a t e  (9.93E+l1) a t  1521.9 d mean 

nuc l i de 
ase 

i n i t i a l  
8.33E+09 
1.22E+ll 
8.11E+11 
1.13E+ll 
l.O9E+ll 
1.19E+ll 

t ime a f t e r  
1217.5 d 
6.72E+09 
1.13E+11 
7. 7E+11 
l.t6E+10 
l .O lE+l l  
b.lbE+OP 

discharge 
1521.9 d 
6.36E+09 
1.10E+11 
7.32E+ll 
6.59E+09 
9.94E+l0 
2.94E+09 

i p r f n c f p a l  photon sources fn  qroup 4 hotons/sec 
mean energy = .O85O me". nuc l i des  exceed~ng 1.04-13 o f  t o t a l  group re lease r a t e  (5.58E+ll) a t  l!iZ1:9 d 
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nuc l  i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

k r  85 4.17E+09 3.95E+09 3.74E+09 3.55E+09 3.36E+09 3.19E+09 3.02E+09 
s r  90 5.84E+10 5.72E+10 5.60E+lO 5.49E+10 5.38E+10 5.27E+10 5.16E+10 

90 4.69E+11 4.60E+ll 4.50E+ll 4.41E+11 4.32~+11 4.23E+ll 4.15E+11 
d l 0 6  6.7OE+10 3.80E+10 2.15E+10 1.22E+10 6.91E+09 3.92E+09 2.22E+09 
cs137 5.13E+10 5.03E+10 4.93E+10 4.84E+10 4.75E+10 4.66E+10 4.57E+10 
ce144 1.68E+ll 8.02E+lO 3.83E+10 1.82E+10 8.70E+09 4.15E+09 1.98E+09 
pr144 6.42E+11 3.06E+ll 1.46E+ll 6.97E+10 3.32E+10 1.58E+10 7.56E+09 
pm147 2.33E+09 1.89E+09 1.52E+09 1.22E+09 9.76E+08 7.83E+08 6.29E+08 
eu155 1.4OE+10 1.24E+10 1.09E+10 9.66E+09 8.54E+09 7.55E+09 6.67E+09 

0 p r i n c i p a l  photon sources i n  group 5 hotons/sec 
mean energy = ,1200 mev. nuc l i des  exceeding 1.06-93 of t o t a l  group re lease r a t e  (3.95E+11) a t  1521.9 d 

nuc 1 i de t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

k r  85 2.51E+09 2.38E+09 2.26E+09 2.14E+09 2.03E+09 1.92E+O9 1.82E+O9 
s r  90 3.32E+10 3.25E+10 3.19E+10 3.12E+10 3.06E+10 3.00E+lO 2.94E+10 

90 3.30E+11 3.23E+l1 3.17E+ll 3.1OE+11 3.04E+ll 2.98E+11 2.92E+ll 
rK106 4.84E+10 2.74E+10 1.55E+10 8.8iE+09 4.99E+09 2.83E+09 1.60E+09 
cs137 2.87E+10 2.82E+10 2.76E+lO 2.71E+10 2.66E+10 2.61E+lO 2.56E+10 
ce144 8.25E+11 3.93E+ll 1.88E+ll 8.95E+10 4.27E+10 2.03E+10 9.70E+O9 
pr144 4.60E+ll 2.19E+ll 1.05E+ll 4.98E+10 2.38E+10 1.13E+10 5.41E+09 
eu155 7.99E+09 7.06E+09 6.24E+09 5.51E+09 4.87E+09 4.31E+09 3.81E+09 

0 p r i n c i p a l  photon sources i n  group 6, hotons/sec 
mean energy = .I700 mev. nuc l i des  exceeding 1 . 0 ~ - 9 3  o f  t o t a l  group re lease r a t e  (3.65E+11) a t  1521.9 d 

nuc 1 i de 

mean 
n u c l i d e  

mean 
nuc 1 i de 

i n i t i a l  
2.OOE+O9 
2.37E+10 
3.40E+ll 
5.19E+10 
2.82E+09 
2.03E+10 
4.86E+11 

t ime a f t e r  
1217.5 d 1 

1.61E+09 
2.18~+10 
3 .13~+11 
5.35~+09 
1.21E+O9 
1.88E+10 
2.51~+10 

discharge 
1521.9 d 
1.53~+09 
2.14E+lO 
3.07E+ll 
3.03E+09. 
9 .82~+08 
1.84E+10 
1.20E+10 

p r i n c i p a l  photon sources i n  group 7, hotons/sec 
energy = .3000 mev. nuc l i des  exceed~ng 1.0E-13 o f  t o t a l  g r o w  release - 

t ime a f t e r  
913.1 d 1217.5 d 
1.03E+09 9.72E+08 
l.OlE+lO 9.89E+09 
3.55E+11 3.48E+tl 
1.14E+10 6.46E+09 
9.69~+09 9.51E+09 
6.17~+10 2.94E+10 

discharge 
1521.9 d 
9.21E+08 
9.69E+09. 
3.41E+ll 
3.66E+09 
9.33E+09 
1.4OE+10 

p r i n c i p a l  photon sources f n  group 8 hotons/sec 
energy = .6500 nev. nuc l i des  exceeding 1.06-93 o f  t o t a l  gr 

t i m e  a f t e r  d iseharae  
i n i t i a l  

1.60E+ll 
1.93E+11 
2.29E+10 

r a t e  (3.79E+11) a t  

.oup re lease r a t e  (5.73E+12) a t  

0 .  f r f n c i p a l  photon sources i n  group 9, hotons/sec 
mean mnarav = .I250 nev. nuc l i des  exceed~ng 1.0~-!3 o f  t o t a l  srouD re lease r a t e  (2.14E+10) a t  1521.9 d 

page 71 

-. 
n u c l i d e  - t ime a f t e r  discharg; ' 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
90 2.08€+10 2.04E+10 2.00E+10 1.96E+10 1.92E+10 1.88E+10 1.84E+10 

rK l06  1.80E+lO 1 .OZE+lO 5.78E+09 3.28E+09 1.86~+09 l.O5E+09 5.97~+08 
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pr144 4.97€+10 2.37E+10 1.13E+10 5.39E+09 2.57E+09 1.23E+09 5.85€+08 
eu152 3.37€+08 3.23€+08 3.09E+08 2.96E+08 2.84E+08 2.72€+08 2.60E+08' 
eu154 8.42E+07 7.87E+07 7.36E+07 6.88E+07 6.44E+07 6.02E+07 5.63E+07 

p r i n c i p a l  photon sources i n  group 10 hotons/sec 
mean energy = 1.5750 mev. nuc l i des  exceeding l .06-g3 o f  t o t a l  group re lease r a t e  (3.49E+O9) a t  1521.9 d 

n u c l i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

90 2.66E+09 2.61€+09 2.55E+09 2.50E+09 2.45E+09 2.40E+09 2.35€+09 
d l 0 6  3.39E+09 1.92E+09 1.09E+09 6.18€+08 3.50E+08 1.99€+08 1.13E+08 
cs134 2.37E+07 1.79€+07 1.35€+07 l.O2E+07 7.71E+06 5.83E+06 4.41E+06 
pr144 3.09E+10 1.47€+10 7.03€+09 3.35E+09 1.60E+09 7.63€+08 3.64E+08 
eu152 1.55E+08 1.48E+08 1.42E+08 1.36E+08 1.30E+08 1.25E+08 1.19€+08 

g r i n c i p a l  photon sources i n  group 11 hotons/sec 
mean energy = .0000 mev. nuc l i des  exceed~ng 1.01-93 o f  t o t a l  group re lease r a t e  (1.691109) a t  1521.9 d 

nuc l i de t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

90 1.59E+08 1.56E+08 1.53E+08 1.50E+08 1.47€+08 1.44E+08 1.41E+08 
rx106 1.1OE+O9 6.25E+08 3.54E+08 2.01E+08 1.14E+08 6.45E+07 3.66E+07 
pr144 5.99E+10 2.86E+10 1.36E+10 6.50E+09 3.10E+09 1.48E+09 7.05€+08 

p r i n c i p a l  photon sources i n  group 12, hotons/sec 
nean energy = -4000 mev. nuc l i des  exceeding 1.0E-93 o f  t o t a l  group re lease r a t e  (5.01€+07) s t  1521.9 d 

n u c l i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

90 9.28E+04 9.10E+04 8.91E+04 8.73€+04 8.55E+04 8.38E+04 8.21€+04 
rK106 6.16€+08 3.49€+08 1.98~+08 I. 12E+08 6.36E+07 3.61€+07 2.04E+07 
pr144 5.66E+08 2.70€+08 1.29€+08 6.14E+07 2.93€+07 1.40€+07 6.67€+06 

r i n c i p a l  photon sources i n  group 13, photons/sec 
mean energy = ! .8000 mev. nuc l i des  exceeding 1.OE-03 o f  t o t a l  group re lease r a t e  (7.21€+06) a t  1521.9 d 

n u c l i d e  t ime a f t e r  d ischarge 
I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 1.04E+08 5.89E+07 3.34E+07 1.89E+07 1.07E+07 6.08E+06 3.45E+06 
pr144 4.56€+07 2.18E+O7 1.04E+07 4.95E+06 2.36E+06 1.13E+06 5.37E+05 

g r i n c i p a l  photon sources i n  group 14, hotonslsec 
mean energy = .2500 mev. nuc l i des  exceeding 1.0E-g3 o f  t o t a l  group re lease r a t e  (1.05E+06) a t  1521 - 9  d 

n u c l i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 1.79€+07 1.01E+O7 5.75E+06 3.26E+06 1.85E+06 1.05E+06 5.93E+05 
g r i n c i p a l  photon sources i n  group 15 hotons/sec 

mean energy = .7500 mev. nuc l i des  exceedrng 1.0~-!3 o f  t o t a l  group re lease r a t e  (4.61E+02) a t  1521.9 d 
nuc 1 i de t ime a f t e r  d ischarge 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
rh106 7.88E+03 4.47€+03 2.53E+03 1.44E+03 8.14E+02 4.6lE+O2 2.61E+02 

p r i n c i p a l  photon sources i n  group 16, hotonslsec 
nean energy = 4.2500 me". nuc l i des  exceeding 1.01-93 o f  t o t a l  group re lease r a t e  (2.0lE-07) a t  1521.9 d 

nuc 1 i de t i n e  a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 1.46E-07 1.46E-07 1.46E-07 1.46E-07 1.46E-07 1.46E-07 1.46E-07 
sml47 5.38E-08 5.42E-08 5.46E-08 5.49E-08 5.51E-08 5.52E-08 5.54E-08 

p r i n c i p a l  photon sources i n  group 17, hotons/sec 
mean energy = 4.7500 mev. nuc l i des  exceeding 1.01-b o f  t o t a l  group re lease r a t e  (1.0lE-07) a t  1521.9 d 

nuc l i de t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce l42 7.32E-08 7.32E-08 7.32E-08 7.32E-08 7.32E-08 .32E-08 7.326-08 I ; 
srnl47 2.7OE-08 2.72E-08 2.74E-08 2.75E-08 2.76E-08 .77E-08 2.78E-08 . 

g r l n c i p s l  photon sources I n  group 18, hotonslsec I 
r a n  energy = .SO00 me". nuc l i des  exceed~ng 1.0E-& of  t o t a l  group re lease r a t e  (7.49E-08) a t  1521.9 d 

t i n e  a f t e r  d ischarge nuc l i de 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 5.43E-08 5.43E-08 5.43E-08 5.43E-08 5.43E-08 5.13E-08 5.43E-08 

page 72 
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sm147 2.00E-08 2.02E-08 2.03E-08 2.04E-08 2.05E-08 2.06E-08 2.06E-08 
1 

photon spectrum as a f u n c t i o n  o f  t ime f o r  heavy metals and t h e i r  daughters 

emean 
(mev) 

1.00E-02 
3.00E -02 
5.50E -02 
8.50E-02 
1 .ZOE-01 
1.70E-01 
3.OOE-01 
6.50E-01 
1.13E+00 
1.58E+00 
2 .OOE+OO 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
mev/sec 

emean 

2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
wat ts  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, ZOgwdImtu 40% h20/ 8% uo2 
power= .OO mw, burnup= 146.mwd, f l u x =  2.79E+08 n**2-sec 

a c t i n i d e  hoton re lease rates,  photonslsec 
bas i s  = singye reac tor  assembly 

schar e 
1217.3 d 
2.15E+06 
3.46E+05 
2.86E+05 
3.2 1 E+06 
8.72E+05 
8.08E+05 
9.78E+06 
1.03E+06 
2.58E+05 
4.35E+04 
1.86€+04 
2.84E+02 
1.15E+03 
l.l8E+OI 
5.98E+00 
3.92E+00 
2.53E+00 
2 .64~+00 
1.88E+O7 
1.20E-02 

neut ron source i n t e n s i t y  IS a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on Mw 15x15, 3.00wt%, 2Ogwdlmtu 40% h201 8% uo2 

page 74 
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i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

pu239 5.0 
pu240 9.1 
pu241 2.2 
pu242 1 .O 
am239 6.8 
am240 1.0 
am241 6.5 
am242m 3.9 
am243 1 . Z  
cm241 8.4 
cm242 6.4 
cm243 8.3 
cm244 3.4 
em245 9.0 
cm246 1.1 

0 t o t a l  6.2 
page 76 

neut ron source i n t e n s i t y  as a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 
spontaneous f i s s i o n  neutron source, neutrons/sec/basis 

bas i s  = s i n g l e  reac tor  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

th230 
pa23 1 

u23 2 
u234 
u235 
u236 
u237 
u238 
u239 

np236 
np238 
np239 
pu236 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
am24 1 
am242m 
am242 
am243 
am244 
cm242 
cm243 
cm244 
cm245 
cm246 
cm248 
c f  249 

t o t a l  
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a l p h a - n  neu t ron  source spectrum as a f u n c t i o n  o f  t ime  
(us i ng  r e a c t i o n  spec t r a  f o r  u ran ium d i o x i d e )  

0 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 20gwd/mtu 40% h2o/ 8% uo2 
a l pha -n  neu t ron  spectra,  neu t rons /sec /bas is  
b a s i s  = s i n g l e  r e a c t o r  assembly . 

boundar ies,  mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1 6.43E+00 - 2.00E+01 .000E+00 .000E+00 .000E+00 .OOOE+OO .000E+00 .OOOE+00 .000E+00 
2 3.00E+00 - 6.43E+00 1.212E+04 1.206E+04 1.201E+04 1.195E+04 1.189E+04 1.184E+04 1.178E+04 
3 1.85E+00 - 3.00E+00 3.434E+04 3.418E+04 3.401E+04 3.385E+04 3.369E+04 3.353E+04 3.337E+04 
4 1.40E+00 - 1.85E+OO 9.222E+03 9.179E+03 9.135E+03 9.092E+03 9.049E+03 9.006E+03 8.963E+03 
5 9.00E-01 - 1.40E+00 5.187E+03 5.163E+03 5.139E+03 5.114E+03 5.090E+03 5.066E+03 5.042E+03 
6 4.00E-01 - 9.00E-01 1.507E+03 1.500E+03 1.493E+03 1.486E+03 1.478E+03 1.471E+03 1.464E+03 
7 1.00E-01 - 4.00E-01 2.355E+02 2.344E+02 2.333E+02 2.322E+02 2.311E+02 2.300E+02 2.289E+02 
8 1.70E-02 - 1.00E-01 .000E+00 .000E+00 .000E+00 .000E+00 .000€+00 .000E+00 .000E+00 
9 3.00E-03 - 1.70E-02 .00OE+00 .000E+00 .000E+00 .000E+00 .OOOE+OO .000E+O0 .00OE+00 

10 5.50E-04 - 3.OOE-03 .000E+O0 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
11 1.00E-04 - 5.50E-04 .000E+00 .000E+b0 .000E+00 .000E+OO .000E+00 .OOOE+OO .000E+00 
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
13 1.00E-05 - 3.OOE-05 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
14 3.05E-06 - 1.00E-05 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 .000E+00 .000E+00 
15 1.77E-06 - 3.05E-06 .OOOE+OO .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
17 1.13E-06 - 1.30E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
18 1.00E-06 - 1.13E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
19 8.00E-07 - 1.00E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
20 4.00E-07 - 8.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
21 3.25E-07 - 4.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
22 2.25E-07 - 3.25E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
23 1.00E-07 - 2.25E-07 .000E+00 .00OE+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+OO 
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
26 1.00E-08 - 3.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 
27 1.00E-11 - 1.00E-08 .000E+00 .000E+00 .00OE+00 .000E+00 .000E+00 .000E+00 .000E+00 

0 6.261E+04 6.232E+04 6.202E+04 6.172E+04 6.143E+04 6.114E+04 6.085E+04 
1 

spontaneous f i s s i o n  neu t ron  source spectrum as a f u n c t i o n  o f  t ime  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
spontaneous f i s s i o n  neu t ron  r pec t r a ,  neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 

boundar ies,  mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

page 77 

page 78 
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12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 .000E+00 
13 1.00E-05 - 3.00E-05 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
14 3.05E-06 - 1.00E-05 .000E+00 .000E+00 .000E+00 .00OE+00 .000E+00 .000E+00 .000E+00 
15 1.77E-06 - 3.05E-06 .000E+OO .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
17 1.13E-06 - 1.30E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+OO .000E+00 
18 1.00E-06 - 1.13E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
19 8.OOE-07 - 1.00E-06 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+OO .000E+00 .000E+00 
20 4.00E-07 - 8.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
21 3.25E-07 - 4.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 
22 2.25E-07 - 3.25E-07 .000E+00 .000E+00 .000E+00 .000E+Od .OOOE+OO .OOOE+00 .000E+00 
23 1.00E-07 - 2.25E-07 .000E+00 .000E+00 .000E+O0 .000E+00 .000E+OO .000E+00 .000E+00 
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 
26 1.00E-08 - 3.00E-08 .000E+00 .000E+00 .000E+00 .OOOE+OO .obOE+OO .OOOE+OO .000E+00 
27 1.00E-11 - 1.OOE-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 

0 1.260E+05 1.259E+05 1.259E+05 1.258E+05 l.Z58E+05 1.257E+05 1.257E+05 
1 

t o t a l  ( a l pha -n  p l u s  spon. f i s s i o n )  neu t ron  source  spectrum as a f u n c t i o n  o f  t ime 
(us i ng  r e a c t i o n  spec t r a  f o r  u ran ium d i o x i d e )  

sas2h: f a r - f i e l d  c r i t  based on b8w 15x15 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 
neu t ron  s ec t ra ,  neu t rons /sec /bas is  

b a s i s  = s i n g r e  r e a c t o r  assembly 

boundaries, mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

. i ! i ' -  ! ! t a n .  sources $etermlr*d , Q 
- * I 1  j .  

Ocrse r p p l  l e s  :the i f o l l o w  ng  pho ton  data base ,! s , , 
I I 

, master  pho ton  l f b r a r y  
+ , i n  b i n a r y  mod8 

page 79 
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0 t h e  sources i n c l u d e  photons o f  n u c l i d e s  for . .  . 
l i g h t  elements 
a c t i n i d e s  
f i s s i o n  p r o d u c t s  

gamna source  spect rum f o r  amma l i n e s  (sas2) 
1826.95 day t i m e  o f  t h e  reques ted  n u c l i d e s  

energy  i n t e r v a l  I n  mev photons / second mev / second 

8.0000E-01 
1.0000E+00 
1.3300€+00 
1.6600E+00 
2.0000E+00 
2.5000E+00 
3 .0000~+00 
4.0000E+00 
5.0000E+00 
6.5000€+00 
8.0000E+00 
t o t a l s  

t o t a l  energy f rom n u c l i d e s  w i t h  spect rum d a t a  = 4.1440E+12 
t o t a l  energy f rom n u c l i d e s  w i t h  n o  spect rum d a t a  = 5.5050E+05 

0 . r e s u l t s  on  l o  i c a l  u n i t  no. T I ,  p o s i t i o n  2. f o r  t i m e  s t e g  6. subcase 7. ( r u n  p o s i t i o n  1. case p o s i t i o n  2) 
t i t l e :  sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX. Ogwd/mtu SOX hZo/ 8% uo2 

0 . t e r m i n a t e d  l o  i c a l  u n i t  no. 71 w i t h  z e r o  f l a g  record .  
1 normal  t e r m i n a t f o n  o f  e x e c u t i o n  
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I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

end comp 
I  

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - &  

I  

* f u e l - p i n - c e l l  geometry: 
I  

symmslabcell 340. 280. 1 3 281. 2 end 
I 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - -  

I  

I  

assembly and c y c l e  parameters: 
I  

npin/assm=l fuelngth=280. n c y c l e s r l  n l i b / cyc= lO  vo l f ue l t o t= l . l 494E7  
p r i n t l e v e l = 6  inplevel=O end 
power=O.OOb burn=3.6525e5 down=1.82625e3 

end 

1 00000000000 
0000000000000 
00 00 
00 00 
00 00 
00 00 
00 "* 00 

00 00 
00 00 
00 0 0 
0000000000000 

00000000000 
0 

dddddddddddd 
ddddddddddddd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
ddddddddddddd 
dddddddddddd 
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r r r r 
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eeeeeeeeeeeee 

SSssSsSSsSs 
sSSSsSsSsssss 
s s S S 
ss  
SS 
sSsSSSsSssss 

SSSSSSSSSSSS 
I S  
1s 

1s 8s 
sssssssssssss 

SSSSSSSSS18 

nn nn 
nn n nn 
nnnn nn 
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0 

sSSSSSSSSSS 
SsSSSSSSSSSSS 
S S S S 
S S 
ss 
SSSSSSSSSSSS 

SSSsSSSSSsSS 
S S 
S s 

S S SS 
SSSSSSSSSSSSS 

SSSSSSSSSSS 

CCCCCCCCCCC 
CCCCCCCCCCCCC 
CC C C  
C C 
c c 
C C 
C C  
C C 
CC 
CC c C 
CCCCCCCCCCCCC 

CCCCCCCCCCC 

aaaaeaaae 
aaeaaaaaeea 

ea aa 
aa a a 
aa aa 
aaaeaaaaaaeaa 
aaaaaaaaaaaaa 

eeeeeeeeeeeee 
eeeeeeeeeeeee 
ee 
e e 
ee 
eeeeeeeee 
eeeeeeeee 
ee 
ce 
ee 
eeeeeeeeeeeee 
eeeeeeeeeeeee 

................................................................................ 

................................................................................ 

................................................................................ 
***** ***** 
**c** program v e r i f i c a t i o n  i n f o r m a t i o n  ***c* 
***** ***I* 
***** code system: s c a l e  v e r s i o n :  4.3 **t** 

***** ***** 
................................................................................ 
........................................................................ 
***** ***** 
***** ***** 
c+*** program: 000004 c + c * ~  
***** ***** 
****c c r e a t i o n  date: 03/13/96 **tt+ 
****a ***** 
****a l i b r a r y :  / u s r l / o r n l / S c a l e / b i n  ***c* 
***** ***** 
***** ***** 
**+** t e s t  code: o r i g e n s  ***** ***** **a** 
*I**. vers ion :  3.0 t ~ * + *  

***** ***** 
**I** j obneme: dav i s ***.re 
***** ***I* 
***** d a t e  o f  execu t ion :  08/28/96 ***** 
****a **a** 

***** ' t i m e  o f  execu t ion :  18:59:06 I**** 
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***** ***** 
***** ***** 
................................................................................ 
................................................................................ 
................................................................................ 

1  
0  -1q  a r ray  has 1  en t r i es .  
0  O q  a r ray  has 1  en t r i es .  
0 Oq a r ray  has 1  e n t r i e s .  
0 Oq a r ray  has 1  en t r i es .  
0  0 ar ray  has 1  en t r i es .  
0  ab l .  prec . machine word app l i ed  has, a t  l eas t ,  a  16 s i g n i f i c a n t  f i g u r e  accuracy. 
0  s  o r t - l i v e d  s p l i t  t e s t  f r a c t i o n ,  qxn = 9.1188E-04 
0 ha l f -no rm o f  m a t r i x  used, axn = 7.0000E+00 
0 4-p lace-accuracy- re tent ion  r a t i o ,  r a t i o 4  6.4516E-13 
0 l q  a r ray  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1  en t r i es .  
0 3q a r ray  has 1  en t r i es .  
0  3q a r ray  has 1  en t r i es .  
0  4q a r ray  has 1  en t r i es .  
0  54q a r ray  has 12 en t r i es .  
l l i b r a r y  Information...  

c ross -sec t i on  data taken from p o s i t i o n  number 1  o f  l i b r a r y  on u n i t  33. 

pass 1  
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a  time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1  

0 
e:::le-system c o n t r o l  module sas2 1  i b r a r y *  
used 8  time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0  app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... ************Y******************************************************************* 
* p r e l i m  l w r  o r i gen -s  b i n a r y  working L i b r a r y - - i d  1143 * 

made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 
* data f rom the  L igh t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  

decay data, i n c l u d i n g  gamma mnd t o t a l  energy, a re  from endf /b -v i  

neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : t h e  mpresasPw case updat ing  a l l  nuc l i des  on the  sca le  &rnupU l i b r a r y  

f i s s i o n  product  y i e l d s  a re  f rom endf/b-v 

o ton  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * tc photon data  a r e  from the  master hoton data  base, 
prociuced t o  fnc lude b m s s t r a h l u n g  Lor u02 m a t r i x  

, " * . , *  see i n f o r a a t i o n  above t h i s  box ( i f  present)  f o r  l a t e r  updates 1 
' 
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0 ................................................................................ 
0 .other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
0 data se t  name: ft33fOO1 
0 8/28/1996 date  l i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  

689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

0 7993 number o f  nonzero o f f - d i a  onal m a t r i x  elements 
0 ................................................................................ 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
0 nuc l i de  concentrat ions,  grams 

bas is  * s i n g l e  reac to r  assembly 
I n i t i a l  1 E - 1 8  d .... - . - -  .- .- - 

na 23 1.73E+05 1.73E+05 
a1 27 1.35E+06 1.35E+06 

t o t a l  1.52E+06 1.52E+06 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% uo2 
0 nuc l i de  concentrat ions,  grams 

bas is  = s i n g l e  reac to r  assembly 

t o t ' e l  8.88~+06 8.88E+06 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 2Ogud/mtu 40% h2o/ 8% uo2 

power= .OOmu, burnup= 146. nwd f l u x =  3.60~+08n/cm**2-scc 
o bas is  = 

1 i g h t  elements 

ac t  i n i des  

0 (note, k - i n f i n i t i e s ,  c l a d a n d m o d e r a t o r s b s o r t i o n s a r e c o r r e c t  only, i f c o r r e c t l y w e i g h t e d c r o s s s e c t i o n s a r e a p p l i e d . )  
0 i n1  t i a l  9131.3 d 1g262.5d 27393.8d 36525.0 d 36525.1 d . 

p roduct ions  1.023114E+06 1.023298E+06 1.023481E+06 1.023664E+06 1.023847E+06 1.023847E+06 
absorpt ions 8.461686E+05 8.464511E+05 8.467263E+05 8.469958E+05 8.472601E+05 8.472601E+05 
k i n f i n i t y  1.209113E+00 1.208927E+00 1.208751E+00 1.208582E+OO 1.208421E+00 1.208421E+00 

0 i n r t i a l  9131.3 d 18262.5 d 27393.8 d 36525.0 d 36525.1 d 
a c t i n i d e  
absorpt ions 8.424028E+05 8.425110E+05 8.426190E+05 8.427266E+05 8.428336E+05 8.428336E+05 
non -ac t i n i de  
abs. f racs.  4.450440E-03 4.654825E-03 4.850745E-03 5.040407E-03 5.224466E-03 5.224407E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 2Ogwd/mtu 40% h20/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  01 t o t a l  a6sor t i o n  r a t e  

power= .OOmr, burnup= 146.n1wd f l u x =  3.00~+~8n/cm**2-sec I 

0 I n i t i a l  9131.3 d 18262.5 d 27393.8 d 36525.0 d 36525.1 d 
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nd145 
mo 95 
sm15 2 
k r  83 
cs135 
r u l O l  
pr141 
eu153 
La139 
pm147 
pd l  05 
z r  93 
eu155 

1129 
nd144 
be137 
mo 97 
aglO9 
sm150 
zr  91 

Y 89 
ru102 
ce142 
nd148 
nd146 
be 138 

7:; !! 
ce140 
xe132 
mo 98 
molOO 
pd107 
xe134 
s r  90 
zr  92 
sas2h : 

PO 

I127 
z r  96 
ru104 
nd150 
xe136 
rh105 
b r  81 
r b  85 
z r  94 
cd l  1 1 
te130 
sm154 
r b  87 
cs137 
z r  90 
pr143 
se 77 
xe133 
pd106 

f a r -  

 we r = 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
, f i e l d  c r  

. OOmw 
i n i t i a l  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

5.21E-07 
3.57E-07 
2.78E-07 
2.23E-07 
2.06E-07 
1.62E-07 
1.51E-07 
1.39E-07 
1.24E-07 
2.74E-07 
5.33E-08 
5.14E-08 
1.55E-07 
3.83E-08 
3.54E-08 
1.42E-08 
2.82E-08 
2.03E-08 
4.77E-09 
1.32E-08 
1.26E-08 
1.14E-08 
1.03E-08 
9.97E-09 
8.31E-09 
7.07E-09 
6.90E-09 
6.91E-09 
6.61E-09 
6.04E-09 
4.23E-09 
4.04E-09 
3.99E - 09 
3.92E-09 
7.80E-09 
3.19E-09 
t based c 

burnup= 
9131.3 d 

2.61E-09 
2.60E-09 
2.48E-09 
2.22E-09 
2.12E-09 
8.28E-09 
1.61E-09 
l .4 lE-09 
1.38E-09 
1.03E-09 
9.61E-10 
9.38E-10 
9.12E-10 
1.66E-09 
3.18E-10 
2.66E-09 
6.36E-10 
1.99E-09 
4.38E-10 

1.04E-06 
7.19E-07 
5.57E-07 
4.45E-07 
4.12E-07 
3.25E-07 
3.03E- 07 
2.79E-07 
2.48E-07 
2.75E-07 
1.07E-07 
1.03E-07 
1.59E-07 
7.66E - 08 
7.25E - 08 
4.80E-08 
5.64E-08 
4.08E - 08 
1.88E-08 
2.64E-08 
2.53E-08 
2.29E-08 
2.05E-08 
1.99E-08 
1.66E-08 
1.41E-08 
1.39E-08 
1.38E-08 
1.32E-08 
1.21E-08 
8.46E-09 
8.09E-09 
8.01E-09 
7.B4E-09 
1.20E-08 
6.38E-09 

bn bLw 15x 
f r a c t i o n  

146.mw 
18262.5 d 

1.56E-06 2.08E-06 2.08E-06 
1.08E-06 1.44E-06 1.44E-06 
8.37E-07 1.12E-06 1.12E-06 
6.67E-07 8.89E-07 8.89E-07 
6.18E-07 8.24E-07 8.24E-07 
4.87E-07 6.49E-07 6.49E-07 
4.55E-07 6.07E-07 6.07E-07 
4.18E-07 5.57E-07 5.57E-07 
3.72E-07 4.96E-07 4.96E-07 
2.74E-07 2.74E-07 2.74E-07 
1.60E-07 2.13E-07 2.13E-07 
1.54E-07 2.05E-07 2.05E-07 
1.60E-07 1.60E-07 1.60E-07 
1.15E-07 1.53E-07 1.53E-07 
l.lOE-07 1.47E-07 1.47E-07 
9.28E-08 1.44E-07 1.44E-07 
8.46E-08 1.13E-07 1.13E-07 
6.17E-08 8.29E-08 8.29E-08 
4.19E-08 7.36E-08 7.36E-08 
3.97E-08 5.29E-08 5.29E-08 
3.80E-08 5.06E-08 5.06E-08 
3.43E-08 4.57E-08 4.57E-08 
3.08E-08 4.10E-08 4.10E-08 
2.99E-08 3.98E-08 3.98E-08 
2.49E-08 3.32E-08 3.32E-08 
2.12E-08 2.83E-08 2.83E-08 
2.09E-08 2.79E-08 2.79E-08 
2.07E-08 2.77E-08 2.77E-08 
1.98E-08 2.65E-08 2.65E-08 
1.81E-08 2.42E-08 2.42E-08 
1.27E-08 1.69E-08 1.69E-08 
1.21E-08 1.62E-08 1.62E-08 
1.20E-08 1.61E-08 1.61E-08 
1.18E-08 1.5fE-08 1.57E-08 
1.43E-08 1.55E-08 1.55E-08 
9.56E-09 1.27E-08 1.27E-08 

15 3.0OwtX ZOgwd/mtu 40% h20/ 
01 t o t a l  absor t i o n  r a t e  

d f l u x =  3.00E+g8n/cn**2-sec 
$7393.8 d 36525.0 d 36525.1 d 

f i s s i o n  products page 5 
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k r  84 
ce141 
se 79 
eu152 
sb l21 
sb123 

!FIZ 
nd147 
te128 
ad156 
se 80 
ce144 
k r  85 
dy161 
te125 
tb159 
ru103 
cd112 
li 6 
sn117 
eu154 
gd152 
sn119 
sn115 
s r  88 
z r  95 
nb 95 

Y 91 
gd158 

1 sas2h: f a r -  
0 

4.35E-10 
1.58E-09 
3.26E-10 
4.41E-11 
3.16E-10 
2.57E-10 
9.62E-10 
2.37E-10 
9.44E-10 
2.13E-10 
1.67E-10 
1.52E-10 
6.00E-10 
4.56E-10 
1.33E-10 
1.14E-10 
9.14E-11 
3.56E-10 
8.70E-11 
8.64E-11 
6.89E-11 
4.64E-11 
3.47E-12 
5.64E-11 
5.15E-11 
4.36E-11 
1.68E- 10 
1.53E-10 
1.42E-10 
3.01E-11 

, i t  based 01 

E-09 
'E - 09 
E-09 
'E - 09 
'E - 09 
E - 09 
E-10 
E-10 
1E-10 
iE-10 
,E-10 
'E-10 
!E- 10 
E-10 
iE-10 
IE-10 
iE-10 
1E-10 
' E -  10 
' E -  10 
IE-10 
IE-10 
,E-10 
IE-10 
,E-10 
, E -  10 
IE- 10 
iE-10 
!E- 10 
'E-10 
~ud/mt 

f r a c t i o n  o f  t o t a l  sbsor t i o n  r a t e  
.00mw, burnup. 146. mud f lux= 3.00E+bn/cm**2-scc 

i n i t i a l  9131.3 d 18262.5 d 17393.8 d 36525.0 d 36525.1 d 

f i s s i o n  products page 6 
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k r  82 
dy163 
la140 
sb125 
Y 90 

ge 73 
ru100 
mo 99 
xe130 
pm148m 
no 96 
sin148 
nd142 
k r  87 
ba134 
te127m 

1131 
ba135 
pd104 
ge 76 
gdl60 
te126 
tel29m 
ho165 
sas2h: f a r -  

power= 

c d l  10 
nb 93 
te124 
s r  87 
b r  79 
pm148 
nb 94 
a g l l l  
xel29 
ge 74 
ag107 
eu157 
c d l  l5m 
ge 72 
s r  86 
se 76 
dy160 
cs136 
xel28 
er166 
sn125 
ru105 
sn116 
611123 
te132 
r b  88 
k r  80 
i 135 

te122 
sb126 
sb124 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
f i e l d  cr 

6.77E-12 
4.30E-13 
3.55E-13 
1.33E-12 
8.47E-13 
6.57E-13 
1.78E-12 
2.67E-13 

. i t  based a 

. OOmu, burnup. 
i n i t i a l  9131.3 d 

f r a c t i o n  o f  t o t a l  absorp t ion  r a t e  
146.mud f l u x =  3.00E+O8n/cm**2-sec 

18262.5 d 27393.8 d 36525.0 d 36525.1 d 

f i s s i o n  products 
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r b  86 
li 7 
t r 1 6 7  
dy165 
ge 75 
c d i  1 a 
cd108 
cs134m 
sn114 
i n l l 9 m  
sas2h: f a r -  f i e l d  c r i t  based on b8w 15x15. 3.00wtX. 20gwd/mtu 40% h 

f r a c t i o n  o f  t o t a l  abso r - t i on  r a t e  . OOmw, burnup= 146.mwd f l u x =  3.00E+~8n/cn**2-see 
i n i t i a l  9131.3 d 18262.5 d 27393.8 d 36525.0 d 36525.1 

ses2h: 
power 

f a r - f i e l d  c r i t  based on bhu 15x15, 3.00wt%, 
-= 4.000E-03mw, burnup=1.4610E+O2mwd f l u x =  3 

nuc i de conc 
bas is  = s i n g  

charge 9131.3 d 18262.5 d 27393.8 d 36525 
.00E+00 2.20E-06 4.41E-06 6.61E-06 8.8 
.00E+00 6.53E-09 1.31E-08 1.96E-08 2.6 
.00E+00 2.57E-11 3.21E-11 3.37E-11 3.4 
.00E+00 1.04E-34 1.30E-34 1.36E-34 1.3 
.00E+00 2.22E-11 6.37E-11 1.lOE-10 1.5 
.00E+00 3.64E-07 7.28E-07 1.09E-06 1.4 
.00E+00 .00E+00 .00E+00 .00E+00 .O 
.00E+00 4.37E-08 8.75E-08 1.31E-07 1.7 
.00E+00 3.95E-14 1.58E-13 3.55E-13 6.3 
.00E+00 2.42E-10 5.27E-10 8.12E-10 1.1 
.00E+00 7.29E-15 7.29E-15 7.29E-15 7.2 
.00E+00 4.27E-11 4.28E-11 4.28E-11 4.2 

7.53E+03 7.53E+03 7.53~+03 7.53~+03 7.5 
.00E+00 3.64E-08 3.64E-08 3.64E-08 3.6 
.00E+00 5.99E-15 5.99E-15 5.99E-15 5.9 
.00E+00 1.56E-27 3.34E-27 5.35E-27 7.5 
.00E+00 3.78E-04 7.55E-04 1.13E-03 1.5 
.00E+00 5.17E-11 1.11E-10 1.78E-10 2.5 
.00E+00 6.53E-09 1.31E-08 1.96E-08 2.6 
.00E+00 2.18E-12 2.18E-12 2.18E-12 2.1 
.00E+00 4.42E-24 4.41E-24 4.41E-24 4.4 

4.99~+04 4.99E+04 4.99E+04 4.99~+04 4.9 
.00E+00 2.70E-10 2.70E-10 2.7OE-10 2.7 
.00E+00 9.50E-27 3.80E-26 8.55E-26 1.5 
.00E+00 4.37E-39 3.49E-38 1.18E-37 2.7 
.00E+00 1.lOE-03 2.20E-03 3.30E-03 4.4 
.00E+00 3.53E-11 1.41E-10 3.17E-10 5.6 
.00E+00 1.21E-18 9.7OE-18 3.27E-17 7.7 
.00E+00 8.68E-31' 6.95E-30 2.34E-29 5.5 

!O wdlmtu 40% h2o/ 8% uo2 
0!~+08n/cm**2-sec 
rn t ra t ions ,  gram atoms 
e reac to r  assembly 
0 d 36525.1 d 
E-06 8.81E-06 
E-08 2.61E-08 
E-11 3.41E-11 
IE-34 .00E+00 
IE-10 1.58E- 10 
IE-06 1.46E-06 
IE+OO .00E+00 
IE-07 1.75E-07 
!E-13 6.32E-13 
IE-09 1.1OE-09 
IE-15 7.29E-30 
IE-11 4.28E-11 
iE+03 7.53E+03 
IE-08 3.34E-08 
IE-15 5.99E-30 
IE-27 7.59E-42 
E-03 1.51E-03 

!E-10 2.52E-10 
E-08 2.61E-08 

IE-12 6.43E-16 
E-24 4.15E-24 
IE+04 4.99E+04 
IE-10 6.11E-25 
!E-25 1.25E-30 
'E-37 .00E+00 
IE-03 4.40E-03 
1E-10 5.64E-10 
IE-17 7.76E-17 
IE-29 3.41E-29 

f i s s i o n  products 

l i g h t  elements 
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s t  32 .00E+00 3.76E-38 5.90E-37 2.93E-36 9.08E-36 9.08E-36 
t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

0 f l u x  
1 

3.00E+08 3.00E+08 3.00E+08 3.00E+08 3.00E-07 

: a r - f  i e l d  
: 4.000E- 

charge 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO . OOE+00 
.00E+00 
.00E+00 

c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2a 
03mu, burnup=1.4610E+O2mwd f l u x =  3.00E+08n/cm**2-se 

nuct  ide concent ra t  ions, gram 
b a s i s  P sinale reactor-assemk 

.00E+00 
9.16E-13 
2.23E-15 
2.15E-14 
8.14E-16 
6.89E-15 
2.53E-11 

.00E+00 
2.47E-20 
1.13E-24 
1.22E-24 
9.48E-22 
3.lOE-20 
8.59E-19 
1.07E-15 
3.73E-27 
1.72E-11 
1.87E-12 
3.81E-13 
2.91E-07 
8.81E-14 
2.57E-13 
1.19E-08 
1.08E-17 
1.82E-25 
2.77E-11 
3.58E-10 
7.40E-08 
1.28E-03 
3.03E-09 
2.58E-04 
2 .39~-15 
5 .37~ -07  
3.60E-05 
6.18E- 3 
1.46E-16 

:: t:: :I:  
.00E+00 

8 ; .  ; 

I/ 8% I 
! C 
a t  oms 

I ~ Y  

ac t  i n i d e s  

I 

page 10 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 20 wd/mtu 40% h2o/ 8% uo2 
pouer= 4.000E-03mu, burnup=1.4610E+02mud f l u x -  3.0!~+08nlcm**2-sec 

nuc( ide  concentrat ions,  gram atoms 

charge 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.06E+00 
7.30E+02 
1.74E+02 

u239 .00E+00 
~ 2 4 0  .00E+00 
u241 .00E+00 

np235 .00E+00 
np236m .00E+00 
np236 . OOE+OO 
np237 4.22E+01 
np238 .00E+00 
np239 .00E+00 
np240m .00E+00 
np240 .00E+00 
np241 .00E+00 
put36 .00E+00 
pu237 .00E+00 
pu238 .00E+00 
pu239 .00E+00 
pu240 .00E+00 
pu241 . .00E+00 
pu242 .00E+00 
pu243 .00E+00 
pu244 .00E+00 
pu245 .00E+00 
pu246 .00E+00 
am239 .OOE+OO 
am240 .00E+00 
am24 1 .00E+00 
am242m .00E+00 
am242 .00E+00 
am243 .OOE+OO 
am244111 .00E+00 
am244 .00E+00 
am245 .00E+00 
am246 .00E+00 

t o t a l s  3.73E+04 
f l u x  

l q  a r ray  has 
3q a r ray  has 
3q a r ray  has 
3q  a r r a y  has 
4q a r r a y  has 

54q a r r a y  has 
i b r a r y  information., 

3.29E-07 3.29E-07 
.00E+00 .00E+00 
.00E+00 .00E+00 

9.08E-12 9.08E-12 
2.16E-12 2.16E-12 
5.12E-09 1.OZE-08 
4.21E+01 4.21E+01 
1.58E-06 1.58E-06 
4.75E-05 4.75E-05 

.00E+00 .00E+00 
9.74E-15 9.74E-15 

.00E+00 .00E+00 
1.17E-09 1.17E-09 
4.46E-14 8.15E-14 
4.28E-03 7.80E-03 
1.28E-01 2.55E-01 
1.57E-05 6.26E-05 
2.04E-09 1.29E-08 
1.13E-13 1.59E-12 
2.47E-22 3.50E-21 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 
1.85E-25 2.42E-24 
8.49E-23 1.11E-21 
6.44E-10 8.43E-09 
8.43E-15 2.22E-13 
2.27E-17 2.99E-16 
2.54E-18 9.78E-17 

.00E+00 .00E+00 
2.. 00E-26 7.70E-25 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.73E+04 3.73~+04 
3.OOE+08 3.00E+08 

20 en t r i es .  
1 en t r i es .  
1 en t r i es .  
1 ent r ies .  
1 en t r i es .  

12 en t r i es .  

c ross -sec t i on  data taken f rom p o s i t i o n  number 2 o f  l i b r a r y  on u n i t  33. 

ac t  i n i des  page 11 
I 

pass 1 
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0 
r:::le-sYstem c o n t r o l  module sas2 l i b r a r y *  
used a trme-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a t~me-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  L ib ra ry  i n t e r v a l  

f i r s t  L i b r a r  u dated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* p r e l i m  l w r  o r i gen -s  b ina ry  working l i b r a r y - - i d  = 1143 
* made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 * 

data f rom the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  
* decay data, i n c l u d i n g  gamma and t o t a l  energy, are from end f /b -v i  

neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced f rom : the  vvpresas2Y case updat ing a l l  nuc l i des  on the  sca le  m!urnupM l i b r a r y  
f i s s i o n  product y i e l d s  a re  from endf/b-v 

* * 
hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  

tFe photon data are  from the master photon data base, 
produced t o  inc lude bremsstrahlung from uo2 ma t r i x  

* 
* see i n fo rma t ion  above t h i s  box ( i f  present )  f o r  Later  updates c 

................................................................................ 

................................................................................ 
.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data s e t  name: f t33 f001 

8/28/1996 date  L i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  L i b r a r y  
689 number o f  L ight-e lement nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f - d i a  onal m a t r i x  elements ............................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwtX 20gwd/mtu 40% h20/ 8% uo2 

power= .OOmw, burnup= 292.nwd f l u x =  2. &1~+08n/cm**2-sec 
basis = 

page 12 

--- .- 
(note, k - f n f l n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only, i f  c o r r e c t l y  weighted c ross  sec t ions  are applied.) 

i n i t i a l  45656.3 d 54787.6 d 63915.8 d 73050.1 d 73050.2 d 
product ions  1.091229E+06 1.091412E+06 1.091594E+06 1.091776E+06 1.091958E+06 1.091958E+06 
absorp t ions  8.9481733+05 8.950878E+05 8.953530E+05 8.956128E+05 8.958677E+05 8.958677E+05 
k i n f r n i t y  1.219499E+00 1.219335E+00 1.219177E+00 1.219027E+00 1.218883E+00 1.218883E+00 

i n i t i a l  45656.3 d 54787.6 d 63918.8 d 73050.1 d 73050.2 d 
a c t i n i d e  
absorpt ions 8.907244E+05 8.908325E+05 8.909400E+05 8.910474E+05 8.911544E+05 8.911544€+05 
non -ac t i n i de  

. abs. f racs.  1.573882E-03 4.754007E-03 4.928768E-03 5.097508E-03 5.261123E-03 5.261123E-03 
. 1 ,, sas2h: f r y - f i e l d  c r i t  based on b&w 15x15 3.OOwtX 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  products 

o f r a c t i o n  04 t o t a l  absor t i o n  r a t e  
power= .00mw burnup. 2 9 2 . r d  f lux=2 .8 l l+~8n /cm**2 -sec  

0 i n i t i a l  45656.3 d 54787.6 d b3918.8 d 73050.1 d 73050.2 d 

page 13 
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sm149 6.90E-04 8.48E-04 1.0 
sm151 2.16E-05 2.48E-05 2.7 
nd143 1.47E-05 1.84E-05 2.2 
eu151 6.92E-06 1.02E-05 1.3 
gd155 9.06E-06 1.14E-05 1.3 
rh103 6.89E-06 8.61E-06 1.0 
gd157 6.88E-06 8.39E-06 9.8 
cdl13 6.21E-06 7.69E-06 9.1 
xel31 4.70E-06 5.87E-06 7.0 
cs133 3.64E-06 4.55E-06 5.4 
t c  99 2.69E-06 3.36E-06 4.0 
sm147 2.61E-06 3.28E-06 3.9 
nd145 2.08E-06 2.59E-06 3.1 
mo 95 1.44E-06 1.80E-06 2.1 
xe135 2.27E-06 2.31E-06 2.3 
sm152 1.1lE-06 1.39E-06 1.6 
k r  83 8.97E-07 1.12E-06 1.3 
cs135 8.20E-07 1.03E-06 1.2 
r u l O l  6.39E-07 7.99E-Of 9.5 
pr141 6.10E-07 7.63E-07 9.1 
eu153 5.56E-07 6.95E-07 8.3 
la139 4.99E-07 6.24E-07 7.4 
pd105 2.13E-07 2.66E-07 3.1 
z r  93 2.04E-07 2.54E-07 3.0 
ba137 1.45E-07 2.01E-07 2.5 
i 129 1.55E-07 1.94E-07 2.3 

nd144 1.48E-07 1.86E-07 2.2 
sm150 7.38E-08 1.14E-07 1.6 
pm147 2.72E-07 2.72E-07 2.7 
mo 97 1.13E-07 1.42E-07 1.7 
eglO9 8.21E-08 1.03E-07 1.2 
eu155 1.59E-07 1.59E-07 1.5 
z r  91 5.33E-08 6.66E-08 7.9 
y 8 9  5.11E-08 6.38E-08 7.6 

r u l 0 2  4.61E-08 5.76E-08 6.9 
ce142 4.15E-08 5.18E-08 6.2 
nd148 4.00E-08 5.00E-08 6.0 
nd146 3.35E-08 4.19E-08 5.0 
be138 2.86E-08 3.57E-08 4.2 

c; !! 2.76E-08 3.46E-08 4.1 
2.77E-08 3.46E-08 4.1 

ce140 2.68E-08 3.35E-08 4.0 
xe132 2.41E-08 3.01E-08 3.6 
mo 98 1.67E-08 2.09E-08 2.5 
pd107 1.62E-08 2.03E-08 2.4 
rnol00 1.61E-08 2.01E-08 2.4 
xe134 1.58E-08 1.98E-08 2.3 
z r  92 1.28E-08 1.61E-08 1.9 

1127 1.04E-08 1.31E-08 1.5 
1 sas2h: f a r - f i e l d  c r i t  based on bL 
0 f r a  

power= .OOmw burnup= 2 
0 f n f t i s l  15656.3 d 5478 

E-03 1.29E-03 
E-05 3.14E-05 
E-05 2.95E-05 
E-05 2.22E-05 
E-05 1.83E-05 
E-05 1.38E-05 
E-05 1.25E-05 
E-05 1.20E-05 
8E-06 9.38E-06 
2 -06  7.28E-06 
E-06 5 .36~-06  
E-06 5.31E-06 
E-06 4.15E-06 
'E-06 2.87E-06 
E-06 2.27E-06 
E-06 2.23E-06 
'E-06 1.79E-06 
E-06 1.64E-06 
NE-06 1.28E-06 
E-06 1.22E-06 
E-06 1.11E-06 
IE-07 9.98E-07 
IE-07 4.26E-07 
'E-07 4.07E-07 
E-07 3.74E-07 
1E-07 3 .10~-b7  
IE-07 2.98E-07 
IE-07 2.83E-07 
'E-07 2.72E-07 
'E-07 2.26E-07 
'E-07 1.69E-07 
IE-07 1.60E-07 
'E-07 1 .OfE-07 
'E-07 1.02E-07 
'E-08 9.22E-08 
E -08  8.29E-08 
E-08 7.99E-08 
IE-08 6.69E-08 
E-08 5.71E-08 
IE-08 5.60E-08 
tE-08 5.54E-08 
IE-08 5.35E-08 
!E-08 4.82E-08 
;E-08 3.34E-08 
E-08 3.27E-08 
!E-08 3.22E-08 
'E-08 3. t6E-08 
'E-08 2.57E-08 
E - 0 8  2.09E-08 
rwd/mtu 40% h2o/ 8% uo2 
, t i o n  r a t e  
I8n/cm**2-sec 
1.1 d 73050.2 d 

f i s s i o n  products 
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b r  81 
r b  85 
z r  94 
c d l  1 1 
rh105 
z r  90 
te130 
sm154 
r b  87 
se 77 
eu152 
cs137 

ef18t 
pr143 
se 79 
sbl21 
sb123 
xe133 
k r  86 
gd152 
te128 
ce141 
ad156 
se 80 
dy161 
te125 
pm149 
nd147 
tb159 
c d l l 2  
li 6 
eel44 
k r  85 
sn117 
eu154 
s n l l 9  
sn115 
ru103 
s r  88 
gd158 
r u  99 
cd114 
pd l lO  
sas2h: 

6.44E-09 
6.08E-09 
5.46E-09 
4.18E-09 
8.35E-09 
3.17E-09 
3.88E-09 
3.78E-09 
3.64E-09 
2.57E-09 
1.29E-09 
3.40E-09 
1.83E-09 
1.72E-09 
2.67E-09 
1.32E-09 
1.26E-09 
1.03E-09 
2.01E-09 
9.54E-10 
2.37E-10 
8.53E- 10 
1.59E-09 
6.94E- 10 
6.15E-10 
5.49E-10 
5.19E-10 
9.66E-10 
9.31E-10 
3.68E-10 
3.51E-10 
3.49E-10 
6.01E-10 
5.72E-10 
2.78E-10 
2.59E-10 
2.28E-10 
2.09E-10 
3.57E- 10 
1.75E-10 
1.38E-10 
8.29E-11 
1.27E-10 
1.27E-10 

f a r - f i e l d  c r  

ler= .OOmw 
i n i t i a l  

1.19E- 10 
9.54E-11 
9.04E-11 
1.66E- 10 
1.53E-10 
7.34E-11 
7.29E-11 
6.75E-11 
1.43E-10 
3.14E- 11 
5.39E-11 

4 .54~-09  
3.21E-09 
2.04E-09 
3.56E-09 
2.29E-09 
2.15E-09 
2.67E-09 
1.65E-09 
1.57E-09 
1.28E-09 
2.01E-09 
1.19E-09 
4.57E-10 
1.07E-09 
1.59E-09 
8.81E-10 
7.68E-10 
6.89E-10 
6.54E-10 
9.73E-10 
9.35E-10 
4.6lE-10 
4.39E-10 
4.37E-10 
6.01E-10 
5.72E-10 
3.47E-10 
3.28E-10 
2.85E-10 
2.61E-10 
3.58E-10 
2.19E-10 
1.80E-10 
l.25E-10 
1.60E- 10 
1.59E- 10 

i t  based 
f r a c t i o n  

292. mu1 
54787.6 d 

9.24E-10 
9.72E-10 
9.34E-10 
6.48E-10 
6.15E-10 
6.11E-10 
6.01E-10 
5.72E-10 
4.86E-10 
4.70E-10 
3.99E-10 
3.65E-10 
3.58E-10 
3.07E-10 
2.7OE-10 
2.36E-10 
2.29E-10 
2.23E-10 

15 3.00wt 
01 t o t a l  

d f l u x =  2 
b3918.8 d 

1 .29E -08 
1.24E-08 
1 .OPE-08 
8.42E-09 
8.37E-09 
8 . 0 5 ~ ~ 0 9  
7.76E-09 
7.55E-09 
7.26E-09 
5.14E-09 
4.98E-091 
3.74E-09 
3.69E-09 
3.44E-09 
2.66E-09 
2.63E-09 
2.52E-09 
2.05E-09 
2.01E-09 
1.90E-09 
1.74E-09 
1 .TOE-09 
1.59E-09 
1.47E-09 
1.23E-09 
1.12E-09 
1.06E-09 
9.65E-10 
9.30E-10 
7.42E-10 
7.03E-10 
6.986-10 
6.00E-10 
5.72E-10 
5.55E-10 
5.41E-10 
4.56E-10 
4.17E-10 
3.57E-10 
3.5OE-10 
3.19E-10 
3.04E-10 
2.64E-10 
2.56E-10 

:u 40% h2o/ 
r a t e  

nf*2-sec 
73050.2 d 

f i s s i o n  products page 15 
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ce143 
Y 90 

la140 
sb125 
mo 99 
ge 76 

K't? 
te127m 
ad160 
i 131 

te126 
nb 93 
c d l  10 

1 sas2h: 
0 

0 
POW 

~ r - f i e l d  c r i  

'= .OOnw 
i n i t i a l  1 

l.lOE-10 
4.24E-11 
3.70E-11 
3.73E-11 
3.45E-11 
2.07E-11 
3.16E-11 
3.13E-11 
4.73E-11 
2.35E-11 
3.82E-11 
3.44E-11 
2.08E-11 
2.07E-11 
1.32E-11 
1.29E-11 
1.30E-11 
3.06E-11 
1.83E-11 
1.04E-11 
2.57E-11 
1.34E-11 
8.78E-12 
1.14E-11 
1.75E-11 
1.55E-11 
1.53E-I1 
1.50E-11 
1.31E-11 
6.66E-12 
9.56E-12 
2.29E-11 
7.45E-12 
4.30E-12 
6.77E-12 
3.52E-12 
1.17E-12 
1.21E-12 
t based 

1.31E-11 1 1 - 1 1  1 1 E - 1  1.29E-11 
8.OOE-12 9.33E-12 1.07E-11 1.07E-11 
9.56E-12 9.56E-12 9.56E-12 9.55E-12 
2.29E-11 2.29E-11 2.29E-11 8.43E-12 
7.45E-12 7.46E-12 7.46E-12 7.46E-12 
5.17E-12 6.05E-12 6.94E-12 6.94E-12 
6.77E-12 6.77E-12 6.77E-12 6.75E-12 
4.30E-12 5.09E-12 5.91E-12 5.91E-12 
1.78E-12 2.52E-12 3.40E-12 3.40E-12 
l . n E - 1 2  2.36E-12 3.08E-12 3.08E-12 

on bLw 15x15 3.00wtX 2Ogwd/mtu 40% h20 
f r a c t i o n  OF t o t a l  absor t i o n  r a t e  

292.mwd f l u x =  2.81E+g8n/cn**2-sec 
54787.6 d h3918.8 d 73050.1 d 73050.2 d 

f i s s i o n  products  page 16 
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xe128 5.74E- 
er166 3.23E- 
cs136 5.81E- 
sn116 1.22E- 
sn125 2.91E- 
ru105 2.31E- 
t e l 2 2  6.00E- 
k r  80 8.41E- 
sn123 1 .O2E- 
te132 9.40E - 
r b  88 8.94E- 

1135 8.33E- 
sb126 3.16E- 
tb160 1.35E- 
sb124 2.15E- 
i n l l 7 m  1.86E- 
be 9 6.71E- 
pr142 6.51E- 
te123 6.17E- 
te134 9.28E- 
i 130 7.60E- 

in117 5.53E- 
t i  7 2.69E- 
er167 1.79E- 
r b  86 2.80E- 
dy165 1.41E- 
ge 75 3.50E- 
c d l l 8  2.62E- 
cd108 7.01E- 
sn114 2.OSE- 
cs134m 3.34E- 
cd109 3.62E - 
sas2h: f a r - f i e l d  

4 8.09E-14 
4 4.19E-14 
4 5.91E-14 
4 1.89E-14 
4 2.93E-14 
4 2.98E-14 
5 9.01E-15 
5 1.06E-14 
4 1.02E-14 
5 9.55E-15 
5 1.29E-14 
5 1.01E-14 
5 3.22E-15 
5 1.6OE-15 
5 2.17E-15 
5 2.10E-15 
6 8.39E-16 
6 8.67E-16 
6 7.80E-16 
6 5.84E-15 
6 8.74E-16 
6 6.17E-16 
6 3.37E-16 
6 2.47E-16 
6 2.91E-16 
6 2.43E-16 
7 8.62E-17 
7 1.20E-16 
8 9.31E-18 
8 3.40E-18 
8 6.38E-18 
9 4.06E-19 
c r i  t based 01 

f r a c t i  
tmw burnup= 292. 
11 45656.3 d 54787.6 

In o f  t o t a l  absor 
iwd f l u x =  2.81Et 
d b3918.8 d 7305 

3 1.74E-13 
4 7.41E-14 
4 6.09E-14 
4 4.77E-14 
4 2.92E-14 
4 2.31E-14 
4 2.17E-14 
4 1.71E-14 
4 1.02E-14 
5 9.39E-15 
4 8.93E-15 
4 8.32E-15 
5 3.33E-15 
5 2.38E-15 
5 2.20E-15 
5 1.87E-15 
5 1.34E-15 
5 1.30E-15 
5 1.29E-15 
5 9.26E-16 
6 8.77E-16 
6 5.55E-16 
6 5.38E-16 
6 5.12E-16 
6 3.21E-16 
6 1.56E-16 
7 '  3.50E-17 
6 2.62E-17 
7 l.78E-17 
8 9.62E-18 
7 6.56E-18 
9 5.36E-19 
'mtu 40% h20/ 
In r a t e  
'cma*2-sec 
d 73050.2 d 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwtX1 20 wd/mtu 40% h2o/ 8% uo2 
-= 4.000E-03mw, burnup=2.9220E+02mud f lun= 2.8~~+08n/cm**2-sec 

nu=( i de  concentrat ions,  gram atoms 
bas is  n s i n  I e  reactor  assembly 

charge 45656.3 d 54787.6 d 63918.8 d 73058.1 d 73050.2 d 
8.81E-06 l.lOE-05 1.3lE-05 1.53E-05 1.74E-05 1.74E-05 
2.61E-08 3.25E-08 3.89E-08 4.53E-08 5.16E-08 5.16E-08 
3.41E-11 3.37E-11 3.36E-11 3.37E-11 3.37E-11 3.37E-11 

.00E+00 1.37E-34 1.36E-34 1.37E-34 1.37E-34 .00E+00 
1.58E-10 2.05E-10 2.52E-10 2.98E-10 3.45E-10 3.45E-10 
1.46E-06 1.81E-06 2.17E-06 2.52E-06 2.88E-06 2.88E-06 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.75E-07 2.18E-07 2.60E-07 3 .OfE-07 3.46E-07 3146E-07 
6.32E-13 9.70E-13 1.37E-12 1.84E-12 2.37E-12 2.37E-12 
1.1OE-09 1.38E-09 1.65E-09 1.93E-09 2.2lE-09 2.21E-09 
7.29E-30 7.11E-15 7.11E-15 7.11E-15 7.l lE-15 7.l lE-30 
4.28E-11 4.18E-11 4.18E-11 4.18E-11 4.18E-11 4.18E-11 
7.53E+03 7.53E+03 7.53E+03 7.53~+03 7.53E+03 7.53E+03 
3.34E-08 3.07E-08 3.07E-08 3.07E-08 3.07E-08 2.82E-08 
5.99E-30 5.05E-15 5.05E-15 5.05E-15 5.05E-15 5.05E-30 

f i s s i o n  products 

L ight  elements 
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na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a1 27 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
f l u x  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20 wd/mtu 40% h20/ 8% uo2 
power= 4.000E- 03mw, burnup=Z.P220E+O2mwd f l u x =  2.8~E+0~n/cm**2-sec 

0 n u c j i d e  concentrations, gram atoms 
bas i s  = s i n a l e  reac to r  assemblv 

charge 4 
1.16E-02 
7.80E-09 
4.27E-08 
1.25E-08 
1.40E-14 
8.96E-09 
1.05E-13 
6.63E-13 
3.57E-14 

.00E+00 
8.67E-10 

.00E+00 
5.51E-12 
6.29E-15 
4.40E-14 
3.16E-15 
2.69E - 14 
1.52E-10 

.00E+00 
6.95E-20 
2.31E-24 
4.75E-24 
3.71E-21 
8.66E-20 
1.76E-18 
4.27E-15 
7.56E-27 
4.8lE-11 
3.83E-12 
1.52E-12 
1.16E-06 
1.94E-13 
1.03E-12 
3.34E-08 
2.36E-17 
3.68E-25 
7.76E-11 

a c t i n i d e s  page 19 
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sas2h : 
power 

f a r - f  i e l d  
.= 4.00OE-0 

charge 4 
3.57E-22 
1 .OBE- 18 
2.62E-08 
1.36E - 03 
9.06E+00 
7.30E+02 
1.75E+02 
3.21E-06 
3.64E+04 

I /  8% 
'C 
atoms 

~ L Y  

act iriides page 20 
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am246 .00E+00 
t o t a l s  3.73E+04 

0  f l u x  
0  l q  a r r a y  has 
0  3q a r r a y  has 
0  3q a r r a y  has 
0  3q a r r a y  has 
0  4q a r r a y  has 
0  54q a r ray  has 
l l i b r a r y  information.. 

20 en t r i es .  
1  en t r i es .  
1  en t r i es .  
1  en t r i es .  
1  en t r i es .  

12 en t r i es .  

c ross -sec t i on  data taken from p o s i t i o n  number 3 o f  l i b r a r y  on u n i t  33. 

pass 1  
0  

e:::le-system c o n t r o l  module sas2 l i b r a r y *  
used a  ttme-dependent neutron spectrum f o r  each o f  the  above passes 

pass 0  app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n  app l i es  mid t ime dens i t i es  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1  

0 
P:::le-system c o n t r o l  module sas2 l i b r a r y *  
used a  time-dependent neutron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n  app l i es  mid t ime dens i t i es  o f  n t h  L i b r a r y  i n t e r v a l  . 

f i r s t  l i b r a r  updated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* p r e l i m  Lwr or igen-s  b i n a r y  working L i b r a r y - - i d  = 1143 * 

made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  scale 4.2 
1 data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  L i b r a r i e s  

decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf /b -v i  

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from 
the npresas288 case updat ing a l l  nuc l i des  on the  sca le  *&rrnupoo l i b r a r y  

f i s s i o n  product y i e l d s  a r e  f rom endf/b-v 

hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tRe photon data are  from the master photon data  base, * 

produced t o  inc lude bremsstrahlung f rom uo2 m a t r i x  
* 
* see i n fo rma t ion  above t h i s  box ( i f  p resent )  f o r  l a t e r  updates 

**************************Clt**************************************** 

.......................................................................... 

.other i d e n t i f i c a t i o n  and s i zes  o f  L ib rary .  
data se t  name: f t33 f001 

8/28/1996 da te  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

0 7993 number o f  nonzero o f f -d iagona l  ma t r i x  elements 
0 ...................................................................... 

1  sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.OOwtX 2Ogwd/mtu 40% h2o/ 8% uo2 
power. .OOmw, burnup= 438.nwd f l u x =  2 .f3~+08n/cm**2-sec 

o bas i s  = 
page 21 
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(note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are c o r r e c t  ohly, i f  
i n i t i a l  82181. d  11313. d  100444. d  

product ions  1.123503E+06 1.123684E+06 1.123866E+06 1.124046E+06 
absorpt ions 9.183541E+05 9.186095E+05 9.188597E+05 9.191057E+05 
k  i n f i n i t y  1.223387E+00 1.223245E+00 1.223109E+00 1.222978E+00 

- - i n 1  t l a 1  82181. d  91313. d  100444. d  
a c t i n i d e  
absorpt ions 9.137518E+05 
non-ac t in ide  
abs. f racs.  5.011499E-03 
sps2h: f a r - f i e l d  c r i t  based 

= .OOmu 
i n i t i a l  

, bur nup= 
82181. d  

1.44E-03 
3.33E-05 
2.69E - 05 
3.31E-05 
2.06E - 05 
1.556-05 
1.34E-05 
1.38E-05 
1.05E-05 
8.16E-06 
6.01E-06 
5.96E-06 
4.66E-06 
3.23E-06 
2.51E-06 
2.02E-06 
1.84E-06 
2.32E-06 
1.43E-06 
1.38E-06 
1.25E-06 
1.13E-06 
4.78E-07 
4.35E-07 
3.54E-07 
4.56E-07 
3.50E-07 
3.36E-07 
2.55E-07 
2.7lE-07 
1.90E-07 
1.60E-07 
1.20E-07 
1.15E-07 
1.04E-07 
9.37E-08 
9.OOE-08 
7.55E-08 
6.45E-08 
6.28E-08 
6.23E-08 
6.04E-08 
5.42E-08 
3.74E-08 
3.69E-08 

f r a c t i o n  o f  t o t a l  abso r - t i on  
438. mud f l u x -  2.73E+g8n/cn 

91313. d  !00444. d 109575. d  

5.475700E,- 
:u 40% h20/ 
r a t e  

m**2-sec 
109575. d  

' c o r r e c t l y  weighted cross sec t ions  
109575. d  109575. d  
1.124226E+06 1.124226E+06 
9.193471E+05 9.193471E+05 . 
1.222853E+00 1.222853E+00 
109575. d  109575. d  

5.620897E-03 5.620897E-03 
u02 f i s s i o n  products 

are applied.) 

page 22 
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1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15. 3.00wtX. 2Oawd/mtu 40% h2o/ 8% uo2 .- - 

o f r a c t i o n  o f  t o t a l  absor - t ion  r a t e  
power= .OOmu, burnup. 438 .mud f l u x =  2.73E+~8n/cm**2-sec 

0 i n i t i a l  82181. d 91313. d !00444. d 109575. d 109575. d 

z r  96 
ru104 
nd150 
me136 
b r  81 
r b  85 
s r  90 
zr  94 
z r  90 
c d l l l  
te130 
sm154 
r b  87 
eu152 
rh105 
se 77 
pd106 
gd152 
k r  84 
se 79 
sbl21 
cs137 
sb123 
k r  86 
pr143 
te128 
gd156 
xe133 
se 80 
dy161 
te125 
eel41 
tb159 
c d l l 2  
t i  6 
p 1 4 9  
nd147 
rn117 
eu154 
811119 
r u  99 
rn115 
eel44 
k r  85 
gd158 
rr 88 
cd114 
p d l l 0  
ru103 
ras2h: 

2.02E-08 
1.98E-08 
1.77E-08 
1.71E-08 
1.28E-08 
1.23E-08 
1.70E-08 
1.09E-08 
8.07E-09 
8.46E-09 
7.79E - 09 
7.57E - 09 
7.26E - 09 
5.00E - 09 
8.40E-09 
5.16E-09 
3.68E-09 
1.75E-09 
3.42E-09 
2.65E-09 
2.51E-09 
3.73E-09 
2.05E-09 
1.91E-09 
2.67E-09 
1.70E-09 
1.47E-09 
2.02E-09 
1.23E-09 
1.12E-09 
1 .O6E-09 
1.60E-09 
7.42E- 10 
7.05E-10 
7.01E-10 
9.7OE-10 
9.27E-10 
5.57E-10 
5.43E-10 
4.58E-10 
3.03E-10 
4.19E-10 
6.01E-10 
5.74E-10 
3.19E-10 
3.51E-10 
2.63E-10 
2.55E-10 
3.58E-10 

r - f  i e l d  c r  

2.27E-08 
2.23E-08 
1.99E-08 
1.93E-08 
1.45%-08 
1.39E-08 
1.71E-08 
1.22E-08 
9.33E-09 
9.53E-09 
8.76E-09 
8.52E-09 
8.16E-09 
6.14E-09 
8.4fE-09 
5.81E-09 
4.14E-09 
2.42E-09 
3.85E-09 
2.98E-09 
2.83E-09 
3.75E-09 
2.30E-09 
2.15E-09 
2.67E -09 
1.92E-09 
1.67E-09 
2.02E-09 
1.39E-09 
1.27E-09 
1.19E-09 
1.6OE-09 
8.36E-10 
7.93E-10 
7.89E-10 
9.76E-10 
9 .30~-10 
6 .26~-10 
6.12E-10 
5.15E-10 
3.8OE-10 
4.71E-10 
6.0lE-10 
5.74~-10 
3.7OE-10 
3.95E-10 
2.98E-10 
2.87E-10 
3.58E-10 
I t  b r e d  c 

f r a c t i o n  

2.77E-08 3.03E-08 
2.73E-08 2.97E-08 
2.44E-08 2.66E-08 
2.36E-08 2.57E-08 
1.77E-08 1.93E-08 
1.70E-08 1.86E-08 
1.71E-08 l .7 lE-08 
1.49E-08 1.63E-08 
1.18E-08 1.31E-08 
1.17E-08 1.28E-08 
1.07E-08 1.17E-08 
1.04E-08 1.14E-08 
9.97E-09 1.09E-08 
8.58E-09 9.85E-09 
8.45E-09 8.46E-09 
7.09E-09 7.74E-09 
5.08E-09 5.55E-09 
4.16E-09 5.24E-09 
4.70E-09 5.13E-09 
3.64E-09 3.97E-09 
3.46E-09 3.77E-09 
3.76E-09 3.76E-09 
2.81E-09 3.07E-09 
2.63E-09 2.86E-09 
2.67E-09 2.67E-09 
2.34E-09 2.56E-09 
2.10E-09 2.32E-09 
2.02E-09 2.02E-09 
1.69E-09 1.85E-09 
1.57E-09 1.72E-09 
1.46E-09 1.60E-09 
1.60E-09 1.60E-09 
1.03E-09 1.12E-09 
9.71E-10 .06E-09 
9.63~-10 ~ . O I E - O ~  
9.76E- 10 9.76E- 10 
9.30E-10 9.30E-10 
7.66E-10 8.36E-10 
7.53E-10 8.24E-10 
6.29E-10 6.87E-10 
5.59E-10 6.61E-10 
5.76E-10 6.29E-10 

01E-10 6.01E-10 
$ :nE- fO 8.73E-10 
4.78E-10 .35E-10 
4.83E-10 5.26E-10 
f.7lE-10 4.08E-10 

I .53E-10 3.86~-10 
.58E-10 3 - 5 8 ~ - 1 0  

15 3.00wtX 20gwd/m 
of total abrorpt  i o n  

3.03E-08 
2.97E-08 
2.66E-08 
2.57E-08 
1.93E-08 
1.86E-08 
1.71E-08 
1.63E-08 
1.31E-08 
1.28E-08 
1.17E-08 
1.14E-08 
1.09E-08 
9.85E-09 
8.44E-09 
7 .74~-09 
5.55E-09 
5.24E-09 
5.13E-09 
3.97E-09 
3.77E-09 
3.76E-09 
3.07E-09 
2.86E-09 
2.67E-09 
2.56E-09 
2.32E-09 
2.02E-09 
1.85E-09 
1.72E-09 
1.60E-09 
1.6OE-09 
I .12E-09 
1.06E-09 
1.05E-09 
9.7OE-10 
9.26E-10 
8.36E-10 
8.24E-10 
6.87E-10 
6.61E-10 
6.29E-10 
6.OlE-10 
5.nE- 5.35E-10 0 

5.26E- 0 
4.08E-10 f . 8 6 ~ - 1 0  

3.58E-10 
u 40% h20/ 
rrtr 

f i s s i o n  products page 23 
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pouer= .OOmw, burnup= 438.mud f l u x =  2.73E+08n/cm**2-sec 
0 i n i t i a l  82181. d 91313. d 100444. d 109575. d 109575. d 

1.62E-11 
1.07E-11 

!a140 1.53E-11 
sb125 1.50E-11 
no 99 1.29E-11 
gd160 6.94E-12 
pm148m 9.59E-12 
t t 1 2 6  5.92E-12 
k r  87  8.47E-12 
nb 93 3.41E-12 
te127m 7.48E-12 
cd l lO  3.09E-12 

1131 6.75E-12 
sas2h: f a r - f i e l d  cr b i t  based 01 

0 f r a c t i o n  o f  t o t a t  absor t l o n  r a t e  
power= . O O r ,  burnup. 438.mud f l u x =  2.73~+&n/cn**2-sec 

0 i n i t i a l  82181. d 91313. d i00444. d 109575. d 109575. d 

Page 22 
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1.16E-12 
1.27E-12 
1.23E-12 
1.80E-12 
6.97E-13 
5.94E-13 
4.05E-13 
4.00E-13 
2.02E- 13 
2.45E-f3 
3.68E-13 
1.74E-13 
3.25E-13 
2.82E-13 
2.38E-13 
7.43E-14 
4.74E-14 
6.07E-14 
2.16E-14 
2.91E-14 
1.71E- 14 
2.30E-14 
1.01E- 14 
9.42E-15 
8.98E-15 
8.36E-15 
3.34E-15 
2.39E-15 
2.20E-15 
1.29E-15 
1.33E-15 
1.30E-15 
1.88E- 15 
9.31E- 16 
5.13E- 16 
8.78E- 16 
5.41E-16 
5.57E-16 
3.22E-16 
1.57E-16 
3.52E-17 
1.78E-17 
2.63E-17 
9.67E-18 
6.60E- 18 
5.38E-19 

f a r - f i e l d  cr  

1.47E-12 
1.44E-12 
1.38E-12 
1.80E-12 
7.84E-13 
6.68E-13 
4.64E-13 
4.50E-13 
2.49E-13 
2.786-13 
3.69E-13 
2.13E-13 
3.28E-13 
3.04E-13 
2.38E-13 
8.63E-14 
5.99E - 14 
6.17E-14 
2.70E-14 
2.93E-14 
1.94E-14 
2.98E-14 
1.01E-14 
9.57E-15 
1.29E-14 
1 .O2E-14 
3.40E-15 
2.65E-15 
2.22E-15 
1.47E-15 
1 .SO€-15 
1.56E-15 
2.12E-15 
5.86E-15 
6.23E-16 
1.OOE-15 
6.08E-16 
6.23E-16 
3.33E-16 
2.7lE-16 
8.66E-17 
2.13E-17 
1. t lE-16 
1.25E-17 
1.14E-17 
5.82E-19 

n i t  based 01 

1.82E-12 
1.60E-12 
1.54E-12 
1.80E-12 
8.71E-13 
7.42E-13 
5.24E-13 
5.00E-13 
3.01E-13 
3.11E-13 
3.69E-13 
2.55E-13 
3.29E-13 
3.05E-13 
2.38E-13 
9.88E-14 
7.38E-14 
6.24E-14 
3.30E-14 
2.93E-14 
2.16E- 14 
2.99E-14 
1.01E-14 
9.56E-15 
1.29E-14 
1.02E-14 
3.44E-15 
2.92E-15 
2.23E-15 
1.65E- 15 
1.66E- 15 
1.73E-15 
2.12E-15 
5.86E-15 
7.43E- 16 
1.03E-15 
6.76E- 16 
6.23E-16 
3.43E-16 
2.78E-16 
8.66E-17 
2.50E-17 
1.2lE-16 
1.56E-17 
1.27E-17 
6.22E-19 

n b&w 15x 
f r a c t i o n  

438. mu 
91313. d 

pm148 
xe128 
a g l l  1 
eu157 
c d l  l5m 

15 3.OOwtX 20gwd/mt 
oI t o t a l  a b s o r ~ t i o n  

f i s s i o n  products page 26 
r a t e  
1**2-sec 
109575. d 

wer= .OOrnk 
i n i t i a l  

in119111 4.98E-19 3.03E-17 3.03E-17 3.03E-17 3.03E-17 6.92E-19 
in119 3.36E-21 2.37E-18 2.37E-18 2.38E-18 2.38E-18 3.36E-21 

1 
rrs2h: f a r - f  i e l d  c r l t  based on b&w 15x15, 3.0OwtX, 20 wd/mtu 40% h20/ 8X uo2 

... power? 4.OOOE-03~. burnup=4.383OE+O2mwd f l u x =  2. dE+08nlsm**2-scc 
0 ,  - '1 ! , nut[ i d e  concentrat  ions, gram atoms 

,!, : bas i s  = s i n g l e  reac to r  assembly 
' charge 82181. d 91313. d 100444. d 109575. d 109575. d 

h 1 1.74E-05 1.95E-05 2.17E-05 2.38E-05 2.60E-05 2.60E-05 

l i g h t  elements page 27 
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h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
nc 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a1 27 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

o t a l s  
f l u x  

a c t i n i d e s  page 28 sas2h : 
power 

f a r - f i e l d  c r i t  based on b h  15x15, 3.00utX, 20 ud/mtu 40% h20 
-= 4.OOOE-03mu, burnup=4.3830E+O2mwd f l u x =  2.7!E+08nlcm**2-se 

n u c i i d e  conccntrat lons,  gram 

I/ 8% 1.102 
'C  
atoms 
I Y 

charge 
3.18E-02 
8.64E-08 
2.24E-07 
5.11E-08 
5.59E-14 
4.65E-08 
2.54E-13 
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sas2h: 
power 

f a r - f i e l d  c r i t  based on bBw 15x15, 3.00utX, 20 ud/mtu 40% h20/ 8% uo2 
.= 4.000E-03mw, burnup=4.3830E+02mud f l u x =  2.73E+08n/cm**2-sec 

n u c j i d e  concentrat ions.  aram atoms 
bas is  = s i n g l e  reactor-assembly 

charge 82181. d 91313. d 100444. d 109575. d 109575. d 
1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 

a c t i n i d e s  page 29 
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pu238 1.88E-02 1.97E-02 2.04E-02 2.09E-02 2.14E-02 2.14E-02' 
pu239 1.00E+00 1.13E+00 1.25~+00 1.37E+00 1.49E+OO 1.49E+00 
pu240 9.85E-04 1.24E-03 1.53E-03 1.84E-03 2.19E-03 2.19E-03 
~ ~ 2 4 1  3.35E-07 4.29E-07 5.36E-07 6.56E-07 7.88E-07 7.88E-07 
~ 1 ~ 2 4 2  2.64E-10 4.05E-10 5.94E-10 8.39E-10 1.15E-09 1.15E-09 
pu243 4.37E-19 8.58E-19 1.26E-18 1.78E-18 2.43E-18 1.92E-18 
pu244 1.05E-40 3.68E-40 1.13E-39 3.08E-39 7.71E-39 7.71E-39 
pu245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu246 .00E+00 .00~+00  .00~+00 .00E+00 .00E+00 .00~+00 
am239 2.32E-22 3.70E-22 5.12E-22 6.86E-22 8.94E-22 8.09E-22 
am240 1.16E-19 1.69E-19 2.34E-19 3.14E-19 4.09E-19 4.00E-19 ' 
am241 9.28E-07 1.34E-06 1.86E-06 2.49E-06 3.25E-06 3.25E-06 
am242m 9.37E-11 1.50E-10 2.28E-10 3.3lE-10 4.63E-10 4.63E-10 
am242 3.11E-14 4.86E-14 6.76E-14 9.08E-14 1.19E-13 l . l l E - 1 3  
am243 1.29E-13 2.32E-13 3.91E-13 6.25E-13 9.56E-13 9 .56~ -13  
am244111 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 8.75E-22 1.77E-21 2.99E-21 4.77E-21 7.29E-21 6.49E-21 
am245 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73€+04 3.73E+04 3.73E+04 3.73€+04 
0 f l u x  2.73E+08 2.73€+08 2.73€+08 2.73€+08 2.73E-07 
0 l q  r r r a y  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 4q a r ray  has 1 en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information...  

c ross -sec t i on  data taken f rom p o s i t i o n  number 4 o f  l i b r a r y  on u n i t  33. 

pass 1 
0 

!:::le-system c o n t r o l  module sas2 l i b r a r y *  
used a t~me-dependent neut ron spectrum, f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t ~ e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f l r s t  l i b r a r y  updated was... 
pass 1 

ass 0 
!scale-system c o n t r o l  module sas2 1 i b ra ry *  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t i n e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r ~  u p a t e d  was... ************ ** ................................................................ 
* 

p r e l i m  L w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 
made f rom n o d f f i e d  card-image o r i gen - r  I i b r a r f e s  o f  sca le  4.2 

data f rom the  l i g h t  element, ac t i n i de ,  r n d  f i s s i o n  product  l i b r a r i e s  
decay data, I n c l u d i n g  garmna and t o t a l  energy, r r e  from endf /b -v i  * 

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roductd  from 
, r x  I, 

t h e  mpresas2w case updat ing  e l l  nuc l i des  on the  sca le  upurnup* l i b r a r y  

f i s r l b  produs(' y l e t d s  rr, ,from e n d f l b - r  
'I ' f i 

r o t o n  i / b r r r i e s  u w  r n  18-energy-group s t r u c t u r e  
t l photon da ta  a re  from the  master photon data  base, '.!' produced t o  fnc lude brcnss t rah lung from uo2 m a t r i x  t 
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* 
see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  Later  updates 

* 
........................................................................ 

* 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data se t  name: f t33 f001 

8/28/1996 da te  L ib ra ry  was produced 
1697 t o t a l  number o f  nuc l i des  i n  L i b r a r y  
689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

7993 number o f  nonzero o f f -d iagona l  ma t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gwd/mtu 40% h2o/ 8% uo2 

power= .OOmw, burnup= 584.mwd f l u x -  2.~0~+08n/cm**2-scc 
Clncir s 

page 30 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are  co r rec t ,  only,  i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
i n i t i a l  118706. d 1!7838. d 136969. d 146100. d 146100. d 

product ions  1.136002E+06 1.136182E+06 1.136361E+06 1.136540E+06 1.136719E+06 1.136719E+06 
absorpt ions 9.278001E+05 9.280391E+05 9.282740E+05 9.285046E+05 9.287318E+05 9.287318E+05 
k i n f i n i t y  1.224404E+00 1.224282E+00 1.224166E+00 1.224054E+00 1.223947E+00 1.223947E+00 

i n i t i a l  118706. d 127838. d 136969. d 146100. d 146100. d - ..- - 
a c t i n i d e  
absorpt ions 9.226709E+05 9.227775E+05 9.228838E+05 9.229898E+05 9.230958E+05 9.230958E+05 
non -ac t i n i de  
abs. f r acs .  5.528271E-03 5.669594E-03 5.806684E-03 5.939364E-03 6.068587E-03 6.068587E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00utX 2Ogwd/mtu 40% h20/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o# t o t a t  absor t i o n  r a t e  

power= .OOmw burnup= 584.mwd f l u x =  2.70E+g8n/crn**2-sec 
0 i n i t i a l  i18706. d 127838. d i36969. d 146100. d 146100. d 

sm149 
eu151 
nd143 
sml5 1 
gd155 
rh103 
cd113 
gd157 
xe131 
cs 133 
t c  99 
am147 
nd145 
no 95 
am152 
k r  83 
cs135 
r u l O l  
pr141 
xe135 
eu153 
la139 
sm150 
be137 
pdl 05 
z r  93 

i129 

page 31 
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z r  96 
ru104 
nd150 
xe136 
b r  81 
r b  85 
z r  94 
z r  90 
c d l l  1 
sr 90 
te l3O 

. . . . - . - 
3.86E-08 
3.13E-08 

a r - f i e l d  c r i  

4.87E-07 5.25E-07 
3.68E-07 3.97E-07 
2.81E-07 3.05E-07 
2.7lE-07 2.70E-07 
1.73E-07 1.87E-07 
1.67E-07 1.79E-07 
1.50E-07 1.62E-07 
1.35E-07 1.46E-07 
1.60E-07 1.60E-07 
1.30E-07 1.40E-07 
1.09E-07 1.17E-07 
9.33E-08 1.00E-07 
9.19E-08 9.93E-08 
9.OOE-08 9.69E-08 
8.74E-08 9.41E-08 
7.82E-08 8.42E-08 
5.39E-08 5.82E-08 
5.38E-08 5.80E-08 
5.22E-08 5.62E-08 
5.15E-08 5.55E-08 
4.18E-08 4.50E-08 
3.40E-08 3.66E-08 

i t  based on b&w 15x 
f r a c t i o n  o f  t o t a l  absorp t ion  r a t e  

!r= .OOmn burnups 584.mwd f l u x =  2.70E+08n/cm**2-sec 
i n i t i a l  f18706. d 127838. d !36969. d 146100. d 146100. d 

f i s s i o n  products 
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c d l l 2  
li 6 
ru 99 
sn117 
eu154 
pm149 
nd147 
s n l l 9  
sn115 
gd158 
s r  88 
ce144 

!flE 
cd114 
p d l  1 0 
sas2h: 

- . . . - . . 
3.18E-10 
5.74E-10 
4.07E-10 
3.86E-10 

r - f i e l d  cr 

= .OOmh 
i n i t i a l  

3.58E-10 
2.89E-10 
2.71E-10 
3.58E-10 
2.39E-10 
2.29E-10 
2.18E-10 
1.61E-10 
1.12E- 10 
1.65E-10 
1.13E-10 
1.53E-10 
1.44E-10 
7.60E-11 
7.31E-11 
9.23E-11 
6.98E-11 
8.88E-11 
8.16E-11 
1.07E-10 
5.95E-11 
7.55E-11 
7.54E-11 
4.98E-11 
5.41E-11 
5.41E-11 
5.64E-11 
4.42E-11 
3.69E-11 
3.70E-11 
4.7lE-11 
3.75E-11 
3.5lE-11 
3.07E-11 
2.6OE-11 
1.60E-11 
1.7OE-11 
1.63E-11 
l.53E-11 

9.28E-10 
7.45E-10 
6.82E-10 
5.94E-10 
5.7lE-10 
6.01E-10 
3.75E-10 
5.73E-10 
4.45E-10 
4.19E-10 

. i t  based 
f r a c t i o n  o f  t o t a l  a 

584.mud f l u x =  2. 
127838. d 136969. d 

1.42E-09 
1.40E-09 
1.16E-09 
1 .l2E-09 
1.11E-09 
9.69E-10 
9.23E-10 
9.17E-10 
8.4OE-10 
7.8OE-10 
7.02E-10 
6.00E-10 
5.74E-10 
5.73E-10 
5.61E-10 
5.19E-10 

:u 40% h2o/ 
r a t e  

1**2-scc 
146100. d 

f i s s i o n  products page 33 
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7 i 6 0 i - 1 2  
9.54E-12 
4.85E-12 
9.16E- 12 
7.51E-12 

f a r - f i e l d  c r  

S i z j i - i i  O i s i E -  
9.53E-12 9.53E- 
5.69E-12 6.60E- 
2.30E-11 2.30E- 
7.52E-12 7.53E- 

i t  based on bBw 1 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power. .00mw burnup. 584 .mnd f l u x =  2.70E+~8n/cm**2-sec 
0 i n i t i a l  i18706. d 127838. d i36969. d 146100. d 146100. d 

1131 
ho165 
xe129 
a9107 
te124 
s r  87 
tel29m 
nb 94 
ge 74 
s r  86 
ge 72 
dy160 
xe128 
se 76 
pm148 
a g l l l  
eu157 
c d l  l5m 
sn116 
er166 
te122 
cs136 
k r  80 
811125 
ru105 
sn123 
te132 
r b  88 

1135 
tb160 
sb126 
te123 
be 9 
pr142 
sb124 
in117m 
er167 

1130 
li 7 
te134 
in117 
r b  86 
dy165 
cd108 
sn114 

f i s s i o n  products page 34 
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f i s s i o n  products page 35 1 sas2h: f a r - f  i e l d  c r i t  based on b&w 15x15. 3.00wtX. 20gwd/mtu 40% h20/ 8% uo2 
O f r a c t i o n  o f  t o t a l  absor - t ion  r a t e  

power= .00mw burnup= 584 .mwd f l u x =  2.70E+&n/cm**2-sec 
0 i n i t i a l  /18706. d 127838. d /36969. d 146100. d 146100. d 

l i g h t  elements page 36 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, ZOgwd/mtu 40% h2o/ 8% u02 
power- 4.000E-03mw, burnup=5.8440E+02mwd f l u x =  2.70E+08n/cm**2-sec 

0 n u c i i d e  concentrat ions,  gram atoms 

charge 118706. d 1 
2.60E-05 2.81E-05 
7.70E-08 8.33E-08 
3.38E-11 3.38E-11 

.00E+00 1.37E-34 
5.31E-10 5.77E-10 
4.29E-06 4.64E-06 

bas i s  = 
27838. d 136969. d 1 

3.02E-05 3.24E-05 
8.96E-08 9.60E-08 
3.39E-11 3.39E-11 
1.38E-34 1.38E-34 
6.24E-10 6.70E-10 
4.99E-06 5.35E-06 he 4 

he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
m 28 
a! 27 
a t  28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

o t a l s  
f l u x  

sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 
-= 4.000E-03nw, burnup=5.8440E+02mwd f l u x =  2.7OE+08n/cn**2-sec 

nuc[ ide concent r r t lons ,  gram atoms 
bas is  = s i n  l a  reac to r  assembly 

charge 116706. d 127858. d 136969. d 1461810. d 146100. d 
5.65E-02 6.32E-02 7.OOE-02 7.69E-02 8.4OE-02 8.4OE-02 

.S.30E-07 4.28E-07 5.43E-07 6.77E-07 8.32E-07 8.32E-07 
9.07E-07 1.04E-06 1.04E-06 
1.77E-07 2.01E-07 2.01E-07 
1.94E-13 2.21E-13 2.22E-13 
1.84E-07 2.11E-07 2.11E-07 

ac t  i n i des  page 37 



Aug 29 14:06 1996 F i l e  Name: tuff3.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XVI - 

1 

ras2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=5.8440E+O2mwd f l u x =  2.70E+08n/cn**Z-sec 

0 n u c l i d e  concentrattons, gram atoms 
bas i s  = s i n  l e  reac to r  assembly 

charge 118706. d 127838. d 136969. d 146110. d 146100. d 
pa233 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 
pa234m 1.81E-11 1 . 8 - 1  1 . 8 - 1  1.81E-11 1.81E-11 1.8lE-11 
pa234 8.09E-12 8.09E-12 6.09E-12 8.09E-12 8.09E-12 8.09E-12 
pa235 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

~ 2 3 0  9.76E-22 1.05E-21 1.13E-21 1.21E-21 1.28E-21 1.28E-21 
~ 2 3 1  3.OBE-18 3.36E-18 3.62E-18 3.88E-18 4.14E-18 4.08E-18 
~ 2 3 2  7.51E-08 8. l lE-08 8.7OE-08 9.30E-08 9.90E-08 9.90E-08 
~ 2 3 3  4.09E-03 4.42E-03 4.76E-03 5.10E-03 5.44E-03 5.44E-03 
u234 9.08E+00 9.08E+00 9.08E+00 9.09E+00 9.09E+00 9.09E+OO 
u235 7.28E+02 7.28E+02 7.28€+02 7.ZBE+O2 7.27E+02 7.27E+02 

Page 32 
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u236 1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 
~ 2 3 7  3.10E-06 3.11E-06 3.11E-06 3.11E-06 3.11E-06 3.08E-06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
~ 2 3 9  1.55E-08 3.18E-07 3.18E-07 3.18E-07 3.18E-07 9.32E-09 
~ 2 4 0  .00E+00 .00E+00 .00E+o0 .00E+00 .00E+b0 .OOE+OO 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

np235 8.68E-12 8.65E-12 8.64E-12 8.64E-12 8.64E-12 8.64E-12 
np236m 1.96E-12 2.06E-12 2.06E-12 2.06E-12 2.05E-12 1.93E-12 
np236 5.99E-08 6.47E-08 6.96E-08 7.45E-08 7.93E-08 7.93E-08 
np237 4.21E+01 4.21E+Ol 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
np238 1.52E-06 1.55E-06 1.55E-06 1.55E-06 1.55E-06 1.51E-06 
np239 4.54E-05 4.59E-05 4.59E-05 4.59E-05 4.59E-05 4.51E-05 
np240m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
np240 2.98E-15 9.33E-15 9.33E-15 9.33E-15 9.32E-15 2.45E-15 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 1.lZE-09 1.12E-09 1.11E-09 1.11E-09 l . l l E - 0 9  l . l l E - 0 9  
pu237 2.21E-13 2.25E-13 2.29E-13 2.32E-13 2.35E-13 2.35E-13 
pu238 2.14E-02 2.18E-02 2.21E-02 2.23E-02 2.25E-02 2.25E-02 
pu239 1.49E+00 1.61E+00 1.74E+00 1.86E+00 1.98E+00 1.98E+00 
pu240 2.19E-03 2.56E-03 2.96E-03 3.39E-03 3.85E-03 3.85E-03 
pu241 7.88E-07 9.30E-07 1.08E-06 1.25E-06 1.43E-06 1.43E-06 
pu242 1.15E-09 1.54E-09 2.OlE-09 2.59E-09 3.27E-09 3.27E-09 
pu243 1.92E-18 3.24E-18 4.24E-18 5.45E-18 6.89E-18 5.22E-18 
pu244 7.71E-39 1.79E-38 3.87E-38 7.94E-38 1.55E-37 1.55E-37 
pu245 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 8.09E-22 1.13E-21 1.41E-21 1.74E-21 2.lOE-21 1.87E-21 
am240 4.00E-19 5.19E-19 6.48E-19 7.96E-19 9.63E-19 9.37E-19 
am241 3.25E-06 4.13E-06 5.16E-06 6.34E-06 7.67E-06 7.67E-06 
am242m 4.63E-10 6.28E-10 8.31E-10 1.08E-09 1.37E-09 1.37E-09 
am242 l . l l E - 1 3  1.52E-13 1.90E-13 2.34E-13 2.84E-13 2.62E-13 
am243 9.56E-13 1.41E-12 2.OlE-12 2.80E-12 3.8lE-12 3.81E-12 
am244m .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO 
am244 6.49E-21 1.07E-20 1.53E-20 2.13E-20 2.90E-20 2.53E-20 
am245 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm241 6.93E-24 8.82E-24 l.lOE-23 1.36E-23 1.65E-23 1.65E-23 
cm242 2.40E-11 3.06E-11 3.83E-11 4.72E-11 S.73E-11 5.73E-11 
cm243 5.99E-18 7.98E-18 1.04E-17 1.32E-17 1.65E-17 1.6%-17 
cm244 7.88E-17 1.19E-16 1.74E-16 2.48E-16 3.43E-16 3.43E-16 

1 
sasZh: f a r - f i e l d  c r i t  based on bgu 15x15, 3.00utX, ZOgud/mtu 40% h20/ 8% uo2 

power= 4.000E-03mu, burnup=5.8440E+02mud - f l u x =  2.7OE+O6n/cm**2-sec 
0 nu=[ rde concent ra t~ons.  gram atoms 

cm245 
cm246 
cm247 
cm248 
cm249 
cm25 0 
cm25 1 

o t a l s  
f l u x  

l q  
3q 
3 q 
3 q 
4 q 

charge 
3.99E-21 
9.35E-25 
3.62E-30 
1.44E-34 

.OOE+OO 

.00E+00 

.OOE+OO 
3.73E+04 

a r ray  has 
a r ray  has 
a r ray  has 
a r ray  has 
a r ray  has 

18706. d 127838. d 
6.57E-21 1.04E-20 
1.68E-24 2.88E-24 
7.07E-30 1.31E-29 
3.07E-34 6.17E-34 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.73E+04 3.73E+04 
2.70E+08 2.70E+08 

20 ent r ies .  
1 ent r ies .  
1 en t r i es .  
1 en t r i es .  
1 ent r ies .  

bas is  = s i n  
36969. d 14618 

1.59E-20 2.3 
4.75E-24 7.5 
2.33E-29 3.9 
1.18E-33 2.1 

.00E+00 .O 

.00E+00 .O 

.00E+00 .O 
3.73E+04 3.7 
2.70E+08 2.7 

act  i n ides  page 39 
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0 54q a r r a y  has 12 en t r i es .  
l l i b r a r y  information...  

c ross -sec t i on  data taken from p o s i t i o n  number 5 o f  l i b r a r y  on u n i t  33. 

pass 1 
0 

P ~ ~ ~ l e - s y s t e m  c o n t r o l  nodule sas2 1 i brary*  
used a t ime-dependent neutron spectrum f o r  each o f  the  above .passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 L ibrary*  
used a time-dependent neut ron spectrum, f o r  each o f  t he  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u dated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 
1 made from mod i f i ed  card-image o r i gen -s  L i b r a r i e s  o f  sca le  4.2 
1, data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  L i b r a r i e s  

decay data, i n c l u d i n g  game and t o t a l  energy, a re  from end f /b -v i  * 
neutron f l u x  spectrum f a c t o r s  and cross  sec t ions  were roduced from 

the Mpresas211 cese updat ing a l l  nuc l i des  on the  sca le  18!urnup11 l i b r a r y  

* f i s s i o n  product y i e l d s  a re  from endf/b-v 

hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t k e  photon data a re  from the master photon data base, * 

produced t o  inc lude bremsstrahlung from uo2 m a t r i x  * 
see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates * 

* 
................................................................................ 
................................................................................ 

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data se t  name: f t 33 f001  

8/28/1996 date  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  f n  l i b r a r y  
689 number o f  t igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f - d i e  one1 m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwtX ZOgwd/mtu 40% h2o/ 8% u02 

power- .OOmw, burnup- 730.mwd f l u x =  ~ .b9~+08n /cm**~ -sec  
Assis . 

(note, k - f n f  

p roduct ions  
absor t l o n s  
t inffni t y  . , 
r c t l n t d t  
ebso rp t i on r  

8o rp t l ons  I r e  co r rec t  only, f 
164363. d 173444. d 
1.140410E+06 1.140588E+06 
9.317208E+05 9.319371E+05 
1.223983E+00 1.223889E+00 

c o r r e c t l y  weighted c ross  s e c t i  
182625. d 182625. d 
l.l40765E+Ob 1.140765E+06 
9.321501E+05 9.321501E+05 
1.223799E+00 1.223799E+00 
182625. d 182625. d 
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non -ac t i n i de  
abs. f racs .  6.047010E-03 6.172001E-03 6.293535E-03 6.411195E-03 6.525517E-03 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 20gwd/mtu 40% h2o/ 8% uo2 

f r a c t i o n  o# t o t a l  a b s o r ~ t ~ o n  r a t e  

6.525457E-03 
f i s s i o n  products page 41 I 

power= .OOmw burnup= 730.mwd f l u x =  2.69~+b8n/cm**2-sec 
i n i t i a l  i55232. d 164363. d i73494. d 182625. d 182625. d 

f i s s i o n  products page 42 i t  based a 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  

730.mwd f l u x =  2.69~+g8n/cn 
164363. d !73494. d 182625. d 

= .OOmw 
i n i t i a l  
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zr  96 
ru104 
nd150 
xe136 
b r  81 
r b  85 
zr  94 
zr  90 
c d l l l  
eu152 
te130 
gd152 
sm154 
r b  87 
s r  90 
se 77 
pdl06 
rh105 
k r  84 
se 79 
sb l 2 l  
sb123 
k r  86 
gd156 
te128 
cs137 
se 80 
dy161 
te125 
pr 143 
xe133 
tb159 
r u  99 
c d l l 2  
t i  6 
ce141 
sn117 
eu154 
sn119 
gd158 
sn115 
pm149 
nd147 
gd154 
s r  88 
cd114 
p d l l 0  
ce144 
se 82 

1 srs2h: 

7.8OE-10 
8.4OE-10 
9.69E-10 
9.23E-10 
5.74E-10 
7.02E-10 
5.61E-10 
5.19E-10 
6.00E-10 
4.77E-10 

f a r - f i e l d  c r i  

46E-10 
92E-10 
76E-10 
27E-10 
50E-10 
.45E-10 
01E-10 
53E-10 
00E-10 
06E-10 
based a 

0 f r a c t i o n  o f  t o t a l  rbsor t i o n  r a t e  
power= .OOmw burnup. 73O.mud f lux=  2.69E+!8n/cm**2-sec 

0 i n i t i a l ! 5 5 2 3 2 . d 1 6 4 3 6 3 . d ! 7 3 4 9 4 . d 1 8 2 6 2 5 . d 1 8 2 6 2 5 . d  . 

f i s s i o n  products 
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2.90E-10 
3.58E-10 
1.97E-10 
2.15E-10 
1.35E-10 
1.29E-10 
1.54E-10 
1.22E-10 
1.06E-10 
1.64E- 10 
1.26E-10 
1.52E- 10 
1.18E-10 
1.43E-10 
8.82E-11 
1.08E-10 
1.01E-10 
1.01E-10 
1.06E-10 
7.57E-11 
7.52E-11 
7.52E-11 
5.63E-11 
5.89E-11 
5.29E-11 
4.71E-11 
3.75E-11 
3.53E-11 
3.06E-11 
2.13E-11 
2.62E-11 
1.52E-11 
1.26E-11 
1.42E-11 
1.33E-11 
1.69E-11 
1.63E-11 
1.53E-11 
1.51E-11 
8.61E-12 
l.28E-11 
9.51E-12 
7.83E-12 
4.88E-12 

f a r - f i e l d  cr  

e r=  .OOmh 
I n i t i a l  

1.64E-10 
1.38E-10 
1.19E-10 
1.64E-10 
1.34E-10 
1.52E-10 
1.26E-10 
1.43E-10 
9.95E-11 
1.15E-10 
1.07E-10 
1.07E-10 
l.lOE-10 
8.13E-11 
8.07E-11 
7.99E-11 
6.18E-11 
6.25E-11 
5.71E-11 
4.73E-11 
3.85E-11 
3.54E-11 
3.07E-11 
2.26E-11 
2.63E-11 
1.73E-11 
1.42E-11 
1.52E-11 
1.43E-11 
1.75E-11 
1.63E-11 
1.53E-11 
1.51E-11 
9.72E-12 
1.31E-11 
9.52E-12 
2.29E-11 
5.51E-12 

. i t  based o 
t r a c t i o n  o f  t o t a l  r b s o r - t i o n  r a t e  

73O.mwd f l u x =  2.69~+!8n/cn**2-sec 
164363. d i73494. d 182625. d 182625. d 

f i s s i o n  products 
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ge 72 
re128 
se 76 
pm148 
ag111 
eu157 
sn116 
e r  166 
c d l  l5m 
te122 
cs136 
k r  80 
811125 
ru105 
sn123 
te132 
r b  88 
i 135 

tb160 
sb126 
te123 
be 9 
pr142 
er167 
sb124 
i n l l 7 m  
li 7 

1130 
te134 
in117 
rb 86 
dy165 
cd l08 
sn114 
ge 75 
cd118 
cs134m 
cdlO9 

1 sas2h: 
0 

0 
PO" 

i n 1  l9m 
In119 

1 

8.03E-13 
5.84E-13 
5.19E-13 
3.63E-13 
3.35E-13 
2.86E-13 
1.87E- 13 
1.86E-13 
2.39E-13 
8.15E-14 
6.61E-14 
3.54E-14 
2.91E-14 
2.27E-14 
1.01E-14 
9.40E-15 
8.66E-15 
8.24E- 15 
4.52E-15 
3.69E-15 
2.84E-15 
2.65E-15 
2.58E-15 
1.71E-15 
2.31E-15 
1.86E-15 
1.08E-15 
1. lOE- 15 
8.08E-16 
5.54E-16 
4.03E-16 
1.80E-16 
5.51E-17 
4.22E-17 
3.28E-17 
2.35E-17 
1.26E-17 
8.38E- 19 

f e r - f i e l d  c r  

8.53E-13 
6.52E-13 
5.56E-13 
3.67E-13 
3.38E-13 
3.11E-13 
2.11E-13 
2.03E-13 
2.39E-13 
9.16E-14 
6.70E-14 
3.78E-14 
2.93E-14 
3.00E-14 
1.01E-14 
9.56E-15 
1.29E-14 
1.02E-14 
4.79E-15 
3.74E-15 
3.05E-15 
2.82E-15 
2.94E-15 
1.91E-15 
2.32E-15 
2.14E-15 
1.15E-15 
1.26E-15 
5.85E-15 
6.29E-16 
4.15E-16 
3.25E-16 
6.15E-17 
4.79E-17 
8.66E-17 
1.22E-16 
2.15E-17 
9.22E-19 

i t  based a 

.OOmw burnups 
t i a l  i55232. d 

9.04E-13 9.54E-13 1.00E-12 1.00~-'12 
7.23E-13 7.98E-13 8.77E-13 8.77E-13 
5.92E-13 6.29E-13 6.67E-13 6.67E-13 
3.66E-13 3.66E-13 3.66E-13 3.63E-13 
3.39E-13 3.40E-13 3.42E-13 3.40E-13 
3.12E-13 3.13E-13 3.14E-13 2.93E-13 
2.36E-13 2.63E-13 2.91E-13 2.91E-13 
2.20E-13 2.37E-13 2.56E-13 2.56E-13 
2.39E-13 2.39E-13 2.39E-13 2.39E-13 
1.02E-13 1.14E-13 1.26E-13 1 .26E- l l  
6.77E-14 6.84E-14 6.90E-14 6.88E-14 
4.01E-14 4.25E-14 4.50E-14 4.50E-14 
2.93E-14 2.94E-14 2.94E-14 2.92E-14 
3.01E-14 3.01E-14 3.01E-14 2.38E-14 
1.01E-14 1.01E-14 1.01E-14 1.01E-14 
9.56E-15 9.56E-15 9.56E-15 9.42E-15 
1.29E-14 1.29E-14 1.29E-14 9.26E-15 
1.02E-14 1.01E-14 1.01E-14 8 .48~-15  
5.06E-15 5.34E-15 5.61E-15 5.61E-15 
3.79E-15 3.83E-15 3.87E-15 3.86E-15 
3.27E-15 3.50E-15 3.73E-15 3.73E-15 
2.98E-15 3.15E-15 3.31E-15 3.31E-15 
3.11E-15 3.28E-15 3.46E-15 3.25E-15 
2.13E-15 2.36E-15 2.60E-15 2.60E-15 
2.33E-15 2.35E-15 2.36E-15 2.36E-15 
2.14E-15 2.14E-15 2.14E-15 1.93E-15 
1.22E-15 1.28E-15 l.35E-15 1.35E-15 
1.29E-15 1.32E-15 1.35E-15 1.23E-15 
5.85E-15 5.85E-15 5.85E-15 1.07E-15 
6.30E-16 6.31E-16 6.31E-16 5.74E-16 
4.25E-16 4.35E-16 4.45E-16 4.44E-16 
3.31E-16 3.38E-16 3.45E-16 2.13E-16 
6.84E-17 7.58E-17 8.36E-17 8.36E-17 
5.39E-17 6.03E-17 d.7lE-17 6.71E-17 
8.66E-17 8.66E-17 8.65E-17 3.78E-17 
1.22E-16 1.22E-16 1.22E-16 2.98E-17 
2.28E-17 2.41E-17 2.53E-17 1.69E-17 
9.65E-19 1.OlE-18 1.05E-18 1.05E-18 

In bBw 15x15 3.00wtX 20gud/mtu 40% h20/ 
f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

730.mwd f l u x =  2.69~+g8n/cm**2-sec 
164363. d i73494. d 182625. d 182625. d 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wt%, ZOgwd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=7.3050E+O2mwd f l u x =  2.69E+08n/cm**Z-sec 

0 nuc j  i de  concentrat ions,  gram atoms 
bas is  = s i n g l e  reactor  assembly 

charge 155232. d 164363. d 173494. d 182625. d 182625. d 
h 1 3.45E-05 3.66E-05 3.88E-05 4.09E-05 4.3OE-05 4.30E-05 
h 2 1.02E-07 1.09E-07 1.15E-07 1.21E-07 1.28E-07 1.28E-07 
h 3 3.4OE-11 3.41E-11 3.42E-11 3.43E-11 3.43E-11 3.43E-11 
h 4 .00E+00 1.39E-34 1.39E-34 1.39E-34 1.39E-34 .00E+00 

he 3 7.16E-10 7.63E-10 8.09E-10 8.55E-10 9.02E-10 9.02E-10 
he 4 5.706-06 6.05E-06 6.41E-06 6.76E-06 7. l lE-06 ?.l lE-06 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
ne 20 6.85E-07 7.27E-07 7.70E-07 8.12E-07 8.54E-07 8.54E-07 
ne 21 8.69E-12 9.74E-12 1.08E-11 1.2OE-11 1.32E-11 1.32E-11 

f i s s i o n  products 

l i g h t  elements 

page 45 
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ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a l  27 
a1 28 
a t  29 
a l  30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
0 f l u x  
1 

sas2h: 
pouer 

0 

f a r - f i e l d  c r i t  based on b&u 15 
-=  4.OOOE-03mw, burnup=7.3050E+ 

charge 15523 
8.40E-02 9.1 
8.32E-07 1.0 
1.01E-06 1.1 

3.00utX, 
I f l u x =  2 
[ i d e  cone 
i s  = s i ng  . d 18262 
1E-01 1.1 
1E-06 1.6 
E-06 1.6 
1E-07 3.1 
E-13 3.4 
'E-07 3.3 
IE-13 7.0 
IE-12 2.1 
IE-13 8.7 
IE+00 .O 
'E-08 1.0 
IE+00 .O 
IE-10 2.0 
'E-14 4.1 
'E-13 2.0 
1E-14 8.0 
1E-13 6.4 
VE-09 5.7 
IE+00 .O 
IE-19 4.6 
E-23 1.0 
'E-22 1.2 
IE-20 8.0 
IE-99 5.8 
IE-18 8.2 
'E-14 1.0 
E-29 3.1 

:::I: 4:: 
'E-10 1.7 
E-26 3.3 

!Ogwd/mtu 
69E+08n/c 
! n t r a t l  ons 
e reac to r  I. d 18262 

,E-01 1.1 
IE-06 1.6 
IE-06 1.6 
IE-07 3.1 
IE-13 3.4 
IE-07 3.3 
E-13 7.0 

IE-12 2.1 
IE-13 8.4 
IE+00 .O 
'E-07 1.0 
IE+00 .O 
'E-10 2.0 
IE-14 4.2 
'E-13 2.0 
IE-14 7.8 
iE-13 6.3 
!E-09 5.7 
lE+OO . O  
IE-19 4.6 
VE-23 1.0 
IE-22 1.1 
VE-20 8.7 
IE-19 5 .8  
'E-18 8.2 
IE-13 1.0 
IE-29 3.1 
VE-15 1.2 
'E-15 3.1 
VE-10 1.7 
'E-26 3.3 

OX h2o/ 8% uo2 
1**2-sec 

gram atoms 
assembly . d 
E-01 
IE - 06 
IE-06 
1E-07 
IE-13 
;E - 07 
E-13 
IE-12 
1E-13 
!E+00 
E-07 
!E+00 
E-10 
;E-14 
'E- 13 
IE-14 
IE-13 
!E-09 
!E+ 00 
E- 19 
!E - 23 
E-22 
'E-20 
E-19 
'E-18 
E- 13 
E-29 
IE-15 
'E-15 
!E-10 
E-26 

ac t  i n i des  page 47 



- - 
L - T  %e 

Aug 29 14:06 1996 F i l e  Name: tuff3.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X V I  - Page 40 . 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gud/mtu 
,= 4.bOOE-O3rnw, burnup=7.3050E+OZmwd f l u x =  2.69E+O8n/c 

nuc [ i de concent r a t i o n s  

charge 155232. d 164363. d 1 
1.46E-06 1.46E-06 1.45E-06 
1 . 8 1 - 1  1.81E-11 1.81E-11 
8.09E-12 8.09E-12 8.09E-12 

.00E+00 .00E+00 .00E+00 
1.28E-21 1.36E-21 1.44E-21 
4.08E-18 4.39E-18 4.65E-18 
9.90E-08 1.05E-07 1.11E-07 
5.44E-03 5.78E-03 6.12E-03 
9.09E+00 9.09E+00 9.10E+00 
7.27E+02 7.27E+02 7.27E+02 
1.75E+02 1.75E+02 1.75E+02 
3.08E-06 3.11E-06 3.11E-06 
3.64E+04 3.64E+04 3.64E+04 
9.32E-09 3.18E-07 3.18E-07 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
8.64E-12 8.64E-12 8.64E-12 
1.93E-12 2.05E-12 2.05E-12 
7.93E-08 8.42E-08 8.91E-08 
4.21E+O1 4.21E+O1 4.ZlE+O1 
1.51E-06 1.55E-06 1.55E-06 
4.51E-05 4.59E-05 4.59E-05 

.00E+00 .00E+00 .00E+00 
2.45E-15 9.32E-15 9.32E-15 

.00E+00 .00E+00 .00E+00 
1.11E-09 1.11E-09 1.11E-09 
2.35E-13 2.38E-13 2.4OE-13 
2.25E-02 2.27E-02 2.28E-02 
1.98E+00 2.10E+00 Z.i?ZE*OO 
3.85E-03 4.33E-03 4.84E-03 
1.43E-06 1.62E-06 1.82E-06 
3.27E-09 4.08E-09 5.02E-09 
5.22E-18 8.59E-18 1.06E-17 
1.55E-37 2.90E-37 5.23E-37 

.00E+00 .00E*00 .00E+00 

bas i s  = s i n g l e  reac to r  
73494. d 182625. d 18262 

1.45E-06 1.45E-06 1.4 
1 8 1 E - 1  1 8 1 1 1  1.8 
8.09E-12 8.09E-12 8.0 

.00E+00 .00E+00 .O 
1.52E-21 1.59E-21 1.5 
4.90E-18 5.16E-18 5.1 
1.17E-07 1.23E-07 1.2 
6.46E-03 6.80E-03 6.8 
9.10~+00 9.10E+00 9.1 
7.27E+02 7.27E+02 7.2 
1.75~+02 1.75E+02 1.7 
3.11E-06 3.11E-06 3.0 
3.64~+04 3.64E+04 3.6 
3.18E-09 3.18E-07 1.5 

.00E+00 .OOE+OO . O  

.00E+00 .OOE+00 . O  
8.63E-12 8.63E-12 8.6 
2.05E-12 2.05E-12 1.9 
9.39E-08 9.88E-08 9.8 
4.21E+01 4.21E+Ol 4.2 
1.55E-06 1.55E-06 1.5 
4.59E-05 4.59E-05 4.5 

.00E+00 .00E+00 .O 
9.31E-15 9.31E-15 2.9 

.00E+00 .00E+00 .O 
1. l lE-09 1.11E-09 1.1 
2.42E-13 2.44E-13 2.4 
2.29E-02 2.30E-02 2.3 
2.34E+00 2.46E+00 2.4 
5.38E-03 5.95E-03 5.9 
2.03E-06 2.25E-06 2.2 
6.11E-09 7.36E-09 7.3 
1.29E-17 1.55E-17 1.2 
9.12E-37 1.54E-36 1.5 

.00E+00 .00E*00 . O  

1E-24 ' 

E-10 
IE - 09 
IE-06 
IE-02 
IE - 09 
IE - 03 
E - 1 6  . 
'E - 07 
IE - 04 
iE-12 

10% h20/ 8% uo2 
N + * ~ - S ~ C  

gram atoms 
assembly 
i. d 
iE-06 
E - 1 1  
IE-12 
IE+OO 
IE-21 
IE-18 
iE - 07 
IE - 03 
IE+OO 
'E+02 
iE+02 
LE - 06 
1E+04 
IE-08 
)E+OO 
)E+OO 
iE- 12 
iE-12 
LE - 08 
IE+01 
IE-06 
!E - 05 
IE+OO 
iE- 15 
IE+OO 
IE-09 
IE-13 
IE-02 
iE+OO 
iE-03 
iE-06 
iE-09 
!E- 17 
IE-36 
)E+OO 

ac t i n ides  page 48 
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sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX, 20 ud/mtu 40% h20/ 8% uo2 
pouer= 4.000E-03mu, burnup=7.3050E+O2mud f l u x =  2.68~+08n/cm**2-sec 

0 nuc [ ide  concentrat ions.  aram atoms 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 

t o t a l s  
f l u x  

1 a 

charge 
2.37E-20 
7.57E-24 
3.97E-29 
2.15E-33 

.00E+00 

.00E+00 

.00E+00 
3.73E+04 

a r r a y  has 20 en t r i es .  

bas is  = s i n g l e  reactor.assembly 
73494. d 182625. d 182625. d 
6.71E-20 9.12E-20 9.12E-20 
2.58E-23 3.7OE-23 3.70E-23 
1.62E-28 2.46E-28 2.66E-28 
1.05E-32 1.69E-32 1.69E-32 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 
3.73E+04 3.73E+04 3.73E+04 
2.696+08 2.69E+08 2.69E-07 

0 3q a r ray  has 1 en t r i es .  
0 3q a r r a y  has 1 en t r i es .  
0 3q a r r a y  has 1 en t r i es .  
0 4q a r r a y  has 1 en t r i es .  
0 54q a r r a y  has 12 en t r i es .  
l l i b r a r y  information... 

c ross -sec t i on  data taken from p o s i t i o n  number 6 o f  l i b r a r y  on u n i t  33. 

pass I 
pass 0 
*scale-system c o n t r o l  nodule sas2 l i b r a r y *  
used a time-dependent neut ron spectrum( f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

ass 0 
escale-system c o n t r o l  module sas2 l ib ra ry *  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 a ~ v l i e s  s t a r t - U D  f u e l  d e n s i i t l c s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... 
****tt******Wt**t*****tt*tt****ttttt**tt**t*tt***t****t*t*t*t******tt**t***t**** 

act  i n i des  page 49 

p r e l i m  l w r  o r i gen -s  b ina ry  working l i b r a r y - - i d  = 1143 
made from mod i f i ed  card-image or igen-s  l i b r a r i e s  o f  sca le  4.2 * 

* data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  decay data, i nc lud ing  gamma and t o t a l  energy, a re  from endf /b -v i  
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* * 
* neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from 

the mpresas2" case updat ing a l l  nuc l i des  on the sca le  p!urnup*l l i b r a r y  * 
f i s s i o n  product  y i e l d s  are  f rom endf /b -v  

* hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
1 tRe photon data a re  from the master photon data base, * 
t produced t o  inc lude bremsstrahlung from uo2 ma t r i x  t 

* 
see i n fo rma t ion  above t h i s  box ( i f  present )  f o r  l a t e r  updates 

* * 
................................................................................ 

* 
................................................................................ 

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data se t  name: f t33 f001 

8/28/1996 da te  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  L ight-e lement nuc l i des  
129 number o f  a c t i n i d e - n u c l i d e s  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f - d i a  onal  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX 20gwd/mtu 40% h2o/ 8% uo2 

power= .OOmu, burnup= 877.mud f l u x =  2. b9~+08n/cm**2-sec 
Clacic 3: --- . - 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are co r rec t  only, i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
i n i t i a l  191757. d 290888. d 210019. d 219150. d 219150. d 

product ions  1.141551E+06 1.141728E+06 1.141904E+06 1.142080E+06 1.142256E+06 1.142256E+06 
absorpt ions 9.329141€+05 9.331241€+05 9.333314€+05 9.335349€+05 9.337361€+05 9.337361E+05 
k i n f i n i t y  1.223640E+OO 1.223554E+00 1.223472E+00 1.223393E+00 1.223318E+00 1.223318€+00 

i n i t i a l  191757. d 200888. d 210019. d 219150. d 219150. d 
a c t i n i d e  
absorpt ions 9.268260E+05 9.269309E+05 9.270358E+05 9.2714036+05 9.272448E+05 9.272448E+05 
non -ac t i n i de  
abs. f racs .  6.525874E-03 6.637037E-03 6.745279E-03 6.849885E-03 6.951988E-03 6.951988E-03 
sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power- .OOmw burnup= 877.mwd f l u x =  2.69~+g8n/cn**2-sec 

i n i t i a l  i91757. d 200888. d 110019. d 219150. d 219150. d 

page 50 

page 51 
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pr141 
eu153 
la139 
xe135 
sm15 0 
ba137 
pd105 
z r  93 
i 129 

nd144 
mo 97 
aglO9 
z r  91  

Y 89 
ru lO2 
pm14 7 
ce142 
nd148 
nd146 

P::!: 
in115 
eu155 
ce140 
xe132 
pd107 
mo 98 
molOO 
xe134 
z r  92 

i 127  
sas2h: 

PO 

z r  96 
ru104 
nd150 
xe136 
b r  81 
r b  85 
z r  94 
gd152 
z r  90 
eu152 
c d l l l  
te130 
sm154 
r b  87  
s r  90 
se 77  

e:":: 
rh105 
se 79 
sb l21  
sb123 
k r  86 
gd156 

, i t  based c 
f r a c t i o n  

877. mw 
200888. d 

o f  t o t a l  a 
d f l u x =  2. 

$10019. d 

3.66E-06 3.66E-06 
3.34E-06 3.34E-06 
2.99E-06 2.99E-06 
2.32E-06 2.29E-06 
2.15E-06 2.15E-06 
1.33E-06 1.33E-06 
1.28E-06 1.28E-06 
1.21E-06 1.21E-06 
9.33E-07 9.33E-07 

. 8.99E-07 8.99E-07 
6.78E-07 6.78E-07 
5.56E-07 5.56E-07 
3.19E-07 3.19E-07 
3.06E-07 3.06E-07 
2.77E-07 2.77E-07 
2.70E-07 2.70E-07 
2.49E-07 2.49E-07 
2.39E-07 2.39E-07 
2.01E-07 2.01E-07 
1.76E-07 1.76E-07 
1.72E-07 1.72E-07 
1.66E-07 1.66E-07 
1.62E-07 1.62E-07 
1.61E-07 1.61E-07 
1.44E-07 1.44E-07 
1.02E-07 1.02E-07 
9.91E-08 9.91E-08 
9.61E-08 9.6lE-08 
9.49E-08 9.49E-08 
7.69E-08 7.69E-08 
6.29E-08 6.29E-08 

1 ,  2Ogwd/mtu 40% h20/ 
lbsor t i o n  r a t e  
69~+g8n/cm**2- sec 
219150. d 219150. d 

f i s s i o n  products page 52 



Aug 29 14:06 1996 F i l e  Name: tuff3.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X V I  - Page 44 

I I,! . 
... . . 

4.26E-09 4.47E-09 4.6 
3.76E-09 3.76E-09 3.7 
3.08E-09 3.23E-09 3.3 
3.00E-09 3.17E-09 3.3 
2.69E-09 2.82E-09 2.9 
2.66E-09 2.66E-09 2.6 
1.79E-09 1.97E-09 2.1 
1.90E-09 2.00E-09 2.1 
1.78E-09 1.87E-09 1.9 
1.75E-09 1.83E-09 1.9 
2.OlE-09 2.OlE-09 2.0 
1.40E-09 1.47E-09 1.5 
1.39E-09 1.46E-09 1.5 
1.60E-09 1.60E-09 1.6 
1.15E-09 1.2OE-09 1.2 
1.05E-09 1.12E-09 1.1 
9.04E-10 9.98E-10 1.1 
1.05E-09 1.10E-09 1.1 
8.76E-10 9.19E-10 9.6 
9.70E-10 9.76E-10 9.7 
9.23E-10 9.26E-10 9.2 
7.23E-10 f.65E-10 8.0 
6.55E-10 6.9OE-10 7.2 
5.95E-10 6.24E-10 6.5 
5.99E-10 5.99E-10 5.9 

f a r - f i e l d  c r i t  based on b& 
f r a  

ler= .OOmu burnup= 8 
i n i t i a l  i91757. d 2008 

4.84E-10 5.09E-10 5.3 
5.72E-10 5.71E-10 5.7 
4.51E-10 4.74E-10 4.9 
4.30E-10 4.55E-10 4.8 
4.22E-10 4.49E-10 4.7 
3.05E-10 3.36E-10 3.6 
3.63E-10 3.81E-10 4.0 
3.59E-10 3.59E-10 3.5 
2.69E-10 2.82E-10 2.9 
2.10E-10 2.32E-10 2.5 
2.02E-10 2.2ZE-10 2.4 
1.89E-10 2.09E-10 2.2 
1.65E-10 1.82E-10 1.9 
1.94E-10 2.05E-10 2.1 
1.38E-10 1.52E-10 1.6 
1.61E-10 l.7OE-10 1.7 
1.48E-10 1.55E-10 1.6 
1.64E-10 1.64E-10 1.6 
1.35t-10 1.42E-10 1.4 
1.52E-10 1.52E-10 1.5 
1.26E-10 1.32E-10 1.3 
1.26E-10 1.32E-10 1.3 
1.4%-I0 1.43E-10 1.4 
9.89E-11 1.05E-10 1.1 
9.77E-11 1.04E-10 1.0 
9.4OE-11 9.87E-11 1.0 
1.07E-10 1.10E-10 1.1 
7.94E-11 8.58E-11 9.2 
7.05E-11 7.52E-11 7.9 
7.36E-11 7.72E-11 8.0 

3.09E-09 
2.66E-09 
2.35E-09 
2.20E-09 
2.05E-09 
2.OlE-09 
2.01E-09 
1.61E-09 
1.60E-09 
1.59E-09 
1.32E-09 
1.27E-09 
1.20E-09 
1.21E-09 
1 .OlE-09 
9.75E-10 
9.26E-10 
8.50E-10 
7.59E-10 
6.84E-10 
5.99E-10 

15, 3.00wt2 
o f  t o t a l  s 

d f l u x =  2. 
$10019. d 

' t i o n  r a t e  
8n/cm**2- sec 
0. d 219150. d 

E-10 5.82E-10 
E-10 5.71E-10 
E-10 5.41E-10 
E-10 5.35E-10 
E-10 5.31E-10 
'E-10 4.37E-10 
IE-10 4.36E-10 
IE-10 3.59E-10 
'E-10 3.22E-10 
'E-10 3.OZE-10 
IE-10 2.90E-10 
E-10 2.71E-10 
'E-10 2.37E-10 
1E-10 2.35E-10 
!E-10 1.98E-10 
E-10 1.97E-10 
IE-10 1.78E-10 
tE-10 1.64E-10 
!E-10 1.62E-10 
!E-10 1.52E-10 
E-10 1.51E-10 
E-10 1.51E-10 
iE-10 1.43E-10 
.E-lO 1.24E-10 
!E-10 1.22E-10 
iE-10 1.13E-10 
IE-  0 1.07E-10 
lE-10 1.06E-10 
IE-11 0.98E-11 
1 0.83E-11 
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1.34E-11 
1.69E-11 
1.63E-11 
1.52E-11 
1.51E-11 
1.29E-11 
7.62E-12 
7.40E-12 
9.51E-12 

f a r - f i e l d  c 

'E - 
I E -  
I E  - 
,E- 
!E- 
!E- 
E -  
E -  
IE  - 
IE - 
!E - 
Ise . - - - -  o f r a c t i o n  o f  t o t a l  abso r - t i on  r a t e  

power= .OOmu burnup= 877.mud f l u x =  2.69E+!8n/cm**2- sec 
0 i n i t i a l  191757. d 200888. d $10019. d 219150. d 219150. d 

k r  87 
ho165 
te127m 

i131 
te124 
s r  87 
nb 94 
te129m 
ge 74 
s r  86 
dy160 
xe128 
ge 72 
se 76 
sn116 
pm148 
a g l l l  
er166 
cu157 
cdl l5m 
t e l 2 2  
cs136 
k r  80 
sn125 
ru105 
sn123 
te132 
r b  88 
i 135 

tb160 
te123 
sb126 
be 9 
pr142 
e r  167 
sb124 
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sn114 6.71E-17 
g e 7 5  3.77E-17 
c d l l 8  2.98E-17 
cs134m 1.69E-17 
cd109 1.05E-18 
sas2h: f a r - f i e l d  c r  

power= .OOmw 
i n i t i a l  

2.15E-15 2.15E- 
1.42E-15 1.48E- 
1.38E-15 1.41E- 
5.84E-15 5.84E- 
6.32E-16 6.33E- 
4.55E-16 4.65E- 
3.52E-16 3.58E- 
9.20E-17 1.OlE- 
7.42E-17 8.17E- 
8.65E-17 8.65E- 
1.22E-16 1.22E- 
2.66E-17 2.78E- 
1.09E-18 1.13E- 

i t  based on b&w 1 

16 1.22E-16 1.22E-16 2.99E-17 
17 2.91E-17 3.03E-17 2.02E-17 
18 1.17E-18 1.22E-18 1.21E-18 
5x15, 3.00wtX 20gwd/mtu 40% h2o/ 
on o f  t o t a l  absor t i o n  r a t e  
mud f l u x =  2.69~+g8n/cm**2-sec 

d $10019. d 219150. d 219150. d 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 

power= 4.000E-03mw, burnup=8.7659E+OZmud - f l u x =  2.69E+O8n/cm**2-sec 
0 nut[ i de concentrat  ions, gram atoms 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
ng 25 
mg 26 
mg 27 
m 28 
a? 27 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
0 f l u x  

charge 1 
4.30E-05 
1.28E-07 
3.43E-11 

.00E+00 
9.02E-10 
7.11E-06 

- .00E+00 
8.54E-07 
1.32E-11 
5.53E-09 
7.06E-30 
4.15E-11 
7.53E+Of 
2.54E-08 
4.52E-30 
6.46E-41 
6.26E-03 
2.26E-09 
1.28E-07 
1.16E-15 
4.06E-24 
4.99E+04 
3.74E-24 
6.39E-29 

.00E+00 
1.82E-02 
1.24E-08 
8.84E-15 
4.04E-27 
4.02E-33 
5.75€+04 

bas is  = s i n  l e  reac to r~assemb ly  
110019. d 2191g0. d 219150. d 

4.94E-05 5.16E-05 5.16E-05 
1.47E-07 1.53E-07 1.53E-07 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 

f i s s i o n  products 

l i g h t  elements 

ac t  i n i des  
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power= 4.000E-03mw, burnup=8.7659E+O2mwd - f lux=  2.69E+O8n/cm**2-sec 
n u c l i d e  concentrat ions.  gram atoms 

charge 1 
1.14E-01 
1.68E-06 
1.68E-06 
3.13E-07 
3.46E-13 
3.36E-07 

bas is  = 
!10019. d 2 

1.37E-01 

s i n  l e  reac to r  
!191?0. d 21915 

1.45E-01 1.4 
2.96E-06 2.9 
2.47E-06 2.4 
4.48E-07 4.4 
4.93E-13 4.9 
4.88E-07 4 . 0  

assembl 
I. d 
iE-01 
i E  - 06 
'E - 06 
IE - 07 
'E-13 
IE - 07 
IE-13 
E -  12 
IE-12 
IE+OO 
iE-07 
IE+00 
I€- 10 
iE- 14 
1E- 13 
!E- 13 
IE- 13 
'E-09 
!E+00 
E-19 
IE-23 
1E-22 
iE- 19 
IE- 19 
I E -  18 
iE- 13 
E-29 
'E- 15 
IE- 15 
.E- 10 
;E-26 
!E-10 
1E-11 
'E-11 
IE - 05 
1E-12 
.E-11 
!E - 07 
1E- 16 
IE-24 
!E-10 
E - 09 
E-05 

1E - 02 
'E - 09 
IE - 03 
jE-15 
E-07 
'E - 04 
'E-12 

ras2h: f a r -  f e l d  c r i t  based on b&w 15x15, 3.00wt%,' 20gwdJmt;l 40% h20/ 8% u02 
p e r =  4. OOE-O3mw. burnup=8.?659E+O2mwd f l u x =  2.69E+08n/cm**2-sec 

! ' 
d 

: : y , ,  
-hi' I )  

:4 s nuclide concentrat ions,  gram atoms 
I bas i s  s i n  l e  r e a c t o r  assembly 

charge 191757. d a00888. d 210019. d 2191!0. d 219150. d 

page 58 
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ras2h: f a r - f i e l d  c r i t  based on b8w 15x15, 3.0Owt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw, burnup=8.7659E+OZmwd f l u x =  2.69E+08n/cm**2-sec 

0 nuc j  i d e  concentrat ions,  gram atoms 

a c t i n i d e s  page 59 

bas i s  = s i n  l e  reac to r~assemb ly  
charge 191757. d 200888. d 210019. d 219130. d 219150. d 

em245 9.12E-20 1.22E-19 1.61E-19 2.09E-19 2.68E-19 2.68E-19 
em246 3.70E-23 5.22E-23 7.23E-23 9.86E-23 1.33E-22 1.33E-22 
em247 2.46E-28 3.66E-28 5.33E-28 7.62E-28 1.07E-27 1.07E-27 
em248 1.69E-32 2.64E-32 4.04E-32 6.06E-32 8.91E-32 8.91E-32 



Aug 29 14:06 1996 F i l e  Name: tuff3.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X V I  - Page 49 

t o t a l s  3.73E+( 
0  f l u x  
0 l q  a r r a y  has 
0  3q a r r a y  has 
0  3q a r r a y  has 
0  3q a r r a y  has 
0  4q a r r a y  has 
0  54q a r r a y  has 
l l i b r a r y  informat ion. .  

OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
00E+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO 
OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
73~+04  3.73E+04 3.73E+04 3.73~+04 3.73~+04 
69E+08 2.69E+08 2.69E+08 2.69E+08 2.69E-07 

20 en t r i es .  
1  en t r i es .  
1  en t r i es .  
1 en t r l es .  
1  e n t r i e s . '  

12 e n t r i e s .  

c ross -sec t i on  data  taken f rom p o s i t i o n  number 7  o f  l i b r a r y  on u n i t  33. 

pass 1  
pass 0  

scale-system c o n t r o l  module sas2 L ibrary*  
used a  time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0  app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

0  
e:::le-sYstem c o n t r o l  module sas2 1  i b ra ry *  
used a  time-dependent neutron spectrum, f o r  each o f  the  above.passes 

pass 0  app l i es  s t a r t - u p  f u e l  d e n s i i t r e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u  dated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

p r e l i m  l w r  o r fgen-s  b i n a r y  working l i b r a r y - - i d  = 1143 
made from modi f ied  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 * 

data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r f e s  
decay data, i nc lud ing  gamma and t o t a l  energy, are from end f /b -v i  

* neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from 
the aapresas2* case updat ing a l l  nuc l i des  on the  sca le  durnupl l  l i b r a r y  * 

* f i s s i o n  product  y i e l d s  are  from endf /b -v  
* 

t hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tRe photon data a r e  from the master photon data bare, 

produced t o  i nc lude  bremsstrahlung f rom uo2 m a t r i x  
* 

see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 
t 
...................................................................... 

***************************tt**************************************** 

.other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data se t  name: f t 33 f001  

8/28/1996 date l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l ides  i n  l i b r a r y  
689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l ides  

7993 number o f  nonzero o f f -d iagona l  m a t r i x  elements ................................................................................ 
srs2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, ZOgwd/mtu 40% h20/ 8% uo2 page 60 
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" --- .- 
0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are  co r rec t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
0 i n i t i a l  228282. d 257413. d 246514. d 255675. d 255676. d 

product ions 1.142991E+06 1.143166E+06 1.143341E+06 1.143515E+06 1.143689E+06 1.143689E+06 . 
absorpt ions 9.344589E+05 9.346578E+05 9.348529E+05 9.350456E+05 9.352355E+05 9.352354E+05 
k i n f i n i t y  1.223158E+00 1.223085E+00 1.223017E+00 1.222951E+00 1.222888E+00 1.222889E+00 

0 i n ~ t i a l  228282. d 237413. d 246544. d ,255675. d 255676. d 
a c t i n i d e  
absorpt ions 9.279626E+05 9.280671E+05 9.281709E+05 9.282748E+05 9.283785E+05 9.283785E+05 
non -ac t i n i de  
abs. f recs.  6.951928E-03 7.051468E-03 7.147670E-03 7.241130~'-03 7.331848E-03 7.331789E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 2Ogud/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
n f r a c t i o n  o +  t o t a l  absoro t ion  r a t e  - . . - - - . -. - . - - - - - - - 

power= .OOmu burnup= 1023.mud f l u x =  2.69~+68n/cm**2-sec 
0 i n i t i a l  228282. d 237413. d 246544. d 255675. d 255676. d 

page 61 
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1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15. 3.00wtX. 20awd/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOnu burnup= 1023.nwd f l u x =  2.69~+68n/cm"~-sec 
0 i n i t i a l  228282. d 237413. d 246544. d 255675. d 255676. d 

zr 96 
ru104 
nd150 
xe136 
b r  81 
r b  85 
gd152 
z r  94 
z r  90 
eu15 2 
c d l l l  
te130 
8111154 
r b  87  
se 77 

51;; 

se 79 
s b l 2 l  
rh105 
sb123 
k r  86  
gd156 
te128 
dy161 
r e  80  
te125 
cs137 
ru 99  
tb159 
p r  143 
c d l l 2  
L i  6 
xe133 
sn117 
eu 1 54 
gd154 
gd158 
sn119 
cc141 
811115 
s r  88  
cd114 
p 1 4 9  
p d l l 0  
nd147 
sc  82 
st1126 

f i s s i o n  p roduc t s  page 62 



. . 
i t : .  

Aug 29 14:06 1996 F i l e  Name: tuff3.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X V I  - Page 52 

1 sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX 20gwd/mtu 40% h2o/ 8% u02 f i s s i o n  products 
o f r a c t i o n  o f  t o t a l  ahsorpt ion r a t e  

power= .OOmu burnup= 1023.mud f l u x =  2.69E+08n/cm**2-sec 
0 i n i t i a l  $28282. d 237413. d $46544. d 255675. d 255676. d 

xe l29 1.1 
ag107 1.0 
n o 9 9  ' 1 . 2  
ho165 8.6 
eas2h: f r r - f  1 

: t i o n  o f  t o t a  
!3.wd f l u x =  
3. d $46544. 

~ t i o n  r a t e  
!8n/cm**2-sec 
5. d 255676. 

f i s s i o n  products 

page 63 

page 64 
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dyl6O 
ge 74 
s r  86 
tel29m 
xe128 
ge 72 
se 76 
sn116 
er166 
pm148 
a g l l l  
eu157 
t e l 2 2  
c d l  l5m 
cs136 
k r  80 
sn125 
ru105 
sn123 
te132 
r b  88 

i135 
tb160 
te123 
er167 
be 9 
pr142 
sb126 
sb124 
in117m 
li 7 
i 130 

1E-14 1.28E- 
E-14 1.01E- 
'E-15 7.26E- 
IE-15 5.22E- 
1E-15 4.35E- 
E-15 4.30E- 
E-15 4.48E- 
'E-15 4.13E- 
E-15 2.43E- 
E-15 2.16E- 
'E-15 1.75E- 
E-15 1.54E- 
E-15 5.83E- 
E-16 6.35E- 
E-16 5.05E- 
1E-16 3.85E- 
E-16 1.42E- 
1E-16 1.15E- 
E-17 8.64E- 
E-16 1.22E- 
1E-17 3.28E- 
1E-18 1.30E- 
s t d  on b&w 1 f i s s i o n  products: ' a r - f i e l d  cr 

f r a c t i o n  o f  t o t a l  absor - t ion  r a t e  
!r= .OOmw burnup= 1023.mwd f l u x =  2.69E+!8n/cm*~-sec 

i n i t i a l  $28282. d 237413. d $46544. d 255675. d 255676. d 

l i g h t  elements I 
I 

o r - f i e l d  c r i t  based on b8w 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 
~.00bE-O3tnw , burnup=l.O227E+O3mud f l u x =  2.68~+08n/cm**~-sec 

nuc[ ide  concentret lons,  gram a 
bas i s  = s i n g l e  reac to r  clssembl 

sas2h: 
power 

0 tom 
Y 
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charge 228282. d 237413. d 246544. d 25567 
5.16E-05 5.37E-05 5.59E-05 5.80E-05 6.0 
1.53E-07 1.59E-07 1.66E-07 1.72E-07 1.7 
3.46E-11 3.48E-11 3.48E-11 3.49E-11 3.5 

.00E+00 l .& lE -3&  1 1 E  l - L l E - 3 L  1.L 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a l  27 
a1 28 
a1 29 
a l  30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
0 f l u x  
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 wd/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw, burnup=l.O227E+03mwd f l u x =  2.6%E+08n/crn**2-sec 

0 n u c ( i d e  concent ra t ions .  gram atoms 

a c t  i n i d e s  page 67  

charge 2 
1.45E-01 

; i s  = s i n  t e  r e a c t o r  
1 .  d 255675. d 25567 
IE-01 1.78E-01 1.7 
iE-06 4.76E-06 4.1 
E-06 3.42E-06 3.4 
iE-07 6.08E-07 6.0 
IE-13 6.69E-13 6.7 
1E-07 6.65E-07 6.6 
!E-13 1.0lE-12 1.0 



Aug 29 14:06 1996 F i l e  Name: tu f f3 .sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XVI - Page 55 

sas2h: f a r - f i e l d  c r i t  based on b8u 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=1.0227E+03mwd f l u x =  t.68~+08n/cm**2-sec 

0 n u c i i d e  concent ra t ions .  gram atoms 
b a s i s  = s i n g l e  r eac to r -assemb l y  

charge 228282. d 237413. d 246544. d 255675. d 255676. d 
~8233 1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.L5E-06 1.L5E-06 

a c t  i n i d e s  page 68  
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mu, burnup=l.O227E+03mud f l u x =  2.68~+08n/cm**2-sec 

0 n u c i i d e  concentrat ions.  gram etoms 

cm245 
cm246 
cm24 7 
cm248 
cm249 
cm250 
cm25 1 

: o t a l s  
f l u x  

charge 2 
2.68E-19 
1.33E-22 
1.07E-27 
8.91E-32 

.00E+00 

.00E+00 

.00E+00 
3.73E+04 

0 l q  a r ray  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 4q a r ray  has 1 en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information... 

~ c t o r -  assemb 
,55676. d 

6.58E-19 
3.83E-22 
3.66E-27 
3.59E-31 
2.57E-42 

.00E+00 

.00E+00 
3.73E+04 
2.69E-07 

c ross -sec t i on  data taken f rom p o s i t i o n  number 8 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 

scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t i n e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  u d a t e d  was... 

Page 56 

ac t  i n i des  page 69 

. . 
pass 1 

ass 0 
gscale-system c o n t r o l  module sas2 l i b r a r y *  
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used a time-dependent neut ron spectrum, f o r  each o f  the above passes 
pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r  updated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 

p r e l i m  l w r - o r i g e n - s  b i n a r y  working l i b r a r y - - i d  = 1143 * 
* made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 
* data f rom the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  * 

decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from end f /b -v i  

a neut ron f l u x  spectrum f a c t o r s  and cross eect ions were roduced from 
the  91presas2t1 case updat ing a t 1  nuc l i des  on the  sca le  &rnupu l i b r a r y  

f i s s i o n  product  y i e l d s  are  from endf/b-v * 
hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  

t r e  photon data a re  from the master photon data  base, 
* 

produced t o  inc lude bremsstrahlung from uo2 ma t r i x  . * 
see i n fo rma t ion  above t h i s  box ( i f  present )  f o r  l a t e r  updates 

* 
................................................................................ * 
................................................................................ 

.other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data se t  name: f t33 f001 

8/28/1996 date  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

7993 number o f  nonzero o f f - d i a  onal ma t r i x  elements ********** ...................................................................... 
sas2h: f a r - f i e l d  c r i t  based on b8w 15x15, 3.00wtX 20 ud/mtu 40% h2o/ 8% uo2 page 70 

power= .OOmw, burnup. 1169.mwd f l u x =  2 .b9~+88n/cm**~-sec 
bas i s  = 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are  c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
i n i  t i s 1  264807. d 2P3938. d 283069. d 292201. d 292201. d 

product ions  1.144583E+06 1.144756E+06 1.144929E+06 1.145102E+06 1.145274E+06 1.145274E+06 
absor t i o n s  9.360666E+05 9.362543E+05 9.364396E+05 9.366226E+05 9.368034E+05 9.368033E+05 
k i n f  mi t y  1.222758E+00 1.222698E+OO 1.222641E+00 1.222586E+00 1.222534E+00 1.222534E+00 

i n i t i a l  264807. d 273938. d 283069. d 292201. d 292201. d 
a c t i n i d e  
absorp t ions  9.292053E+05 9.293088E+05 9.294123E+05 9.295153E+05 9.296181E+05 9.296181E+05 
non -ac t i n i de  
abs. f racs .  7.329941E-03 7.418394E-03 7.504284E-03 7.588327E-03 7.670045E-03 7.669985~-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 20gwd/mtu 40% h2o/ 8% u02 f i s s i o n  products 
o f r a c t i o n  o+ t o t a l  absor t i o n  r a t e  

power= .OOau burnup* 1169.nud f l u x =  2.69E+g8n/cm**2-sec 
o i n i t i a l  $64807. d 273938. d $83069. d 292201. d 292201. d 

sm149 3.33E-03 3.4OE-03 3.46E-03 3.53E-03 3.59E-03 3.59E-03 
tu151 1.26E-04 1.31E-04 1.376-04 1.42E-04 1.47E-04 1.47E-04 
nd143 1.03E-04 1.07E-04 1.10E-04 1.14E-04 1.18E-04 1.18E-04 
gd155 5.8OE-05 5.98E-05 6.15E-05 6.31E-05 6.48E-05 6.48E-05 
rh103 4.8lE-05 4.98E-05 5.15E-05 5.32E-05 5.49E-05 5.49E-05 
rm151 3.98E-05 3.99E-05 3.99E-05 3.99E-05 3.99E-05 3.99E-05 
cd113 3.55E-05 3.65E-05 3.74E-05 3.83E-05 3.93E-05 3.93E-05 
~ ~ 1 3 1  3.26E-05 3.37E-05 3.69E-05 3.60E-05 3 .72~ -05  3.72E-05 

page 71 
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2.89E-07 
2.69E-07 
2.42E-07 
2.17E-07 
2.07E-07 
2.01E-07 
1.94E-07 
1.74E-07 
1.63E-07 
1.25E-07 
l.2OE-07 
1.16E-07 
1.14E-07 
9.28E-08 
7.61E-08 

* i t  based 01 f i s s i o n  products page 7 2  
0 f r a c t i o n  o f  t o t a l  a b s o r ~ t i o n  r a t e  

power= .OOmw burnups 1 169.nwd f lux= 2.69~+!8n/cm*+2-rec 
0 t n i  t i a l  $64807. d 273938. d $83069. d 292201. d 292201. d 

z r  96 
ru104 
nd150 
xe136 

r b  85 
z r  94 
zr 90 
eu152 
c d l l  1 
te130 
sm154 
r b  87 
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1.80E-08 
1 .TOE-08 
1.32E - 08 
1.19E-08 
9.23E-09 
8.81E-09 
8.59E-09 
7.16E-09 
6.49E - 09 
6.66E - 09 
5.96E-09 
4.38E-09 
4.30E-09 
3.46E-09 
3.78E-09 
3.75E-09 
2.71E-09 
2.51E-09 
2.44E-09 
2.65E-09 
1.79E-09 
1.96E-09 
1.96E-09 
2.01E-09 
1.65E-09 
1.61E-09 
1.47E-09 
1.59E-09 
1.22E-09 
1.07E-09 
9.35E-10 
9.68E-10 
8.31E-10 
9.21E-10 
6.80E-10 

f a r - f i e l d  c r  

1.86E-08 
1.70E-08 
1.37E - 08 
1.23E-08 
9.56E-09 
9.12E-09 
8.63E-09 
7.42E-09 
6.79E-09 
6.89E-09 
6.17E-09 
4.56E-09 
4.45E-09 
3. TOE - 09 
3.91E-09 
3.75E-09 
2.81E-09 
2.60E-09 
2.52E - 09 
2.65E-09 
1.92E-09 
2.03E-09 
2.03E-09 
2.OlE-09 
1.73E-09 
1.66E-09 
1.52E-09 
1.59E-09 
1.27E-09 
1.12E-09 
9.71E-10 
9.74E-10 
8.60E-10 
9.24E-10 
7.05E-10 

i t  based 

rer= .OOmw burnup= 
i n i t i a l  $64807. d 

f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  
1169.mwd f l u x =  2.69~+g8n/cm**~-scc 

273938. d $83069. d 292201. d 292201. d 

f i s s i o n  products 
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!E-10 1.42E- 
.E-10 1.34E- 
IE-10 1.18E- 
IE-10 1.05E- 
,E-11 6.44E- 
E l  5.33E- 
E-11 4.68E- 
'E-11 4.24E- 
IE-11 3.76E- 
E - 1 1  3.65E- 
1 3.43E- 
E-11 3.25E- 
,E-11 3.04E- 
IE-11 3.00E- 
!E-11 2.72E- 
E-11 1.95E- 
- 1  1.93E- 
.E-11 1.67E- 
!E-11 1.62E- 
!E-11 1.52E- 
!E-11 1.52E- 
E-11 1.27E- 
- 1  1.26E- 
~ud/mtu 40% h 
~ t i o n  r a t e  

1.06E-11 1.11E-11 
f a r - f i e l d  c r i t  based 

1 1.2 
ltX, 20 

absor 
f i s s i o n  products page 74 

f r a c t  i 
1169. 

273938. 
Her= .OOmu burnup= 

i n i t i a l  164807. d 
mud f l u x =  2.69~+b8n/cm**~-sec 

d 183069. d 292201. d 292201. d 
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4.2OE-15 4.26E-15 4.30E-15 4.34E-15 
2.46E-15 2.47E-15 2.48E-15 2.50E-15 
1.89E-15 1.95E-15 2.02E-15 2.09E-15 
1.94E-15 2.16E-15 2.16E-15 2.17E-15 
1.46E-15 1.63E-15 1.66E-15 1.70E-15 
1.07E-15 5.82E-15 5.82E-15 5.82E-15 
5.24E-16 5.36E-16 5.46E-16 5.56E-16 
5.78E-16 6.37E-16 6.38E-16 6.39E-16 
1.66E-16 1.80E-16 1.93E-16 2.08E-16 
2.46E-16 4.05E-16 4.12E-16 4.18E-16 
1.34E-16 1.44E-16 1.55E-16 1.65E-16 
3.77E-17 8.63E-17 8.63E-17 8.63E-17 
2.35E-17 3.66E-17 3.78E-17 3.91E-17 
2.99E-17 1.23E-16 1.23E-16 1.23E-16 
1.38E-18 1.42E-18 1.46E-18 1.50E-18 

f a r - f i e l d  c r i t  based on b&w 15x15. 3.00utX. f i s s i o n  products page 75 
0 f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmw burnup= 1 169.mwd f l u x =  2.69~+!8n/cm**2- sec 
0 i n i t i a l  $64807. d 273938. d $83069. d 292201. d 292201. d 

i n l l 9 m  6.95E-19 3.05E-17 3.05E-17 3.05E-17 3.06E-17 1.88E-19 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX ZOgud/mtu 
power= 4.000E-03mw, burnup=l.l688E+03mwd f lux='2.69~+08n/c 

0 n u c l i d e  concentrat  ions 

10% h2o/ 8% uo2 
1**2-sec 

gram atoms 
assembly 

l i g h t  elements page 76 

bas is  = s i n g l e  reac to r  
1. d 283069. d 292201. d 29220 
E-05 6.66E-05 6.87E-05 6.8 
E-07 1.98E-07 2.04E-07 2.0 
E-11 3.52E-11 3.53E-11 3.5 
'E-34 1.43E-34 1.43E-34 .O 
'E-09 1.41E-09 1.46E-09 1.4 
'E-05 1.10E-05 1.14E-05 1.1 
IE+00 .00E+00 .00E+00 .O 
IE-06 1.32E-06 1.36E-06 1.3 
E-11 3.03E-11 3.22E-11 3.2 
1E-09 8.58E-09 8.86E-09 8.8 
:E-15 7.09E-15 7.09E-15 7.0 
E-11 4.17E-11 4.17E-11 4.1 
~E+03 7.53E+03 7.53E+03 7.5 
E-08 2.756-08 2.75E-08 2.4 
E-15 4.51E-15 4.51E-15 4.5 
'E-25 1.29E-25 1.35E-25 1.3 
IE-03 9.39E-03 9.67E-03 9.6 
'E-09 4.50E-09 4.74E-09 4.7 
E-07 1.98E-07 2.04E-07 2.0 
'E-12 2.12E-12 2.12E-12 9.5 
E-24 4.31E-24 4.30E-24 3.9 
lE+04 4.99€+04 4.99E+04 4.9 
E-10 2.04E-10 2.04E-10 2.1 
E-24 7.28E-24 7.73E-24 4.2 
1E-35 1.08E-34 1.18E-34 . O  

IE- 11 
1E-09 
IE-30 
bE-11 
iE+03 
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s i  28 2.48E-02 2.57E-02 2.65E-02 2.73E-02 2.82E-02 2 . 8 2 ~ - 0 2  
s i  29 2.34E-08 2.51E-08 2.67E-08 2.85E-08 3.02E-08 3.02E-08 
s f  30 2.34E-14 2.59E-14 2.86E-14 3.15E-14 3.45E-14 3.45E-14 
s i  31 1.07E-26 1.86E-26 2.05E-26 2.25E-26 2.47E-26 1.35E-26 
s i  32 1.32E-32 1.49E-32 1.68E-32 1.88E-32 2.10E-32 2.10E-32 

: o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
f l u x  2.69E+08 2.69E+08 2.69E+08 2.69E+08 2.68E-07 

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX, 20 wd/mtu 40% h20/ 8% u02 
power= 4.000E-03mu, burnup=l.l688E+OJmud f l u x =  2.6$~+08n/m**2-rc*. 

n u c l i d e  concentrat ions,  gram etoms 
bas i s  = s i n g l e  reactor-assembly 

charge 264807. d 273938. d 283069. d 292201. d 292201. d 
he I 1.78E-01 1.86E-01 1.95E-01 2.03E-01 2.12E-01 2.12E-01 

Page 62 

ac t i n i des  page 77 



ses2h: f 
power: 

1996 F i l e  Name: tuff3.sum BBA000000-01717-0200-00021 REV 00 ATTACHME 

' e r - f i e l d  c r i t  based on b&u 15x15, 3.00utX, 20 wd/mtu 40% h20/ 8% uo2 
: 4.000E-03mw, burnup.1 .1688E+03mwd f l u x =  2.68E+08n/cm**2-sec 

n u c i i d e  concentrat ions.  gram atoms 

charge i 
1.45E-06 
1.81E-11 
8.09E-12 

.OOE+OO 
2.21E-21 
7.13E-18 
1.71E-07 
9.51E-03 
9.13E+00 
7.25E+O2 
1.75E+02 
3.09E-06 
3.64E+04 
1.54E-08 

.00E+00 

.00E+00 
8.64E-12 
1.95E-12 
1.38E-07 
4.21E+01 
1.51E-06 
4.52E - 05 

.00E+00 
2.96E-15 

.00E+00 
1.11E-09 
2.55E-13 
2.33E-02 
3.41E+00 
1.15E-02 
4.45E-06 
2.50E-08 
4.15E-17 
4.67E-35 

.00E+00 

.00E+00 
9.50E-21 
4.7OE-18 
3.83E-05 
9.84E-09 
1.36E-12 
5.09E-11 

.00E+00 
3.44E-19 

.00E+00 

.00E+00 
8.45E-23 
2.94E-10 
1.01E-16 
5.18E-15 

bas is  = 
!83069. d 2 

1.45E-06 

s i n g l e  reac tor~assemb 
92201. d 292201. d 

1.45E-06 1.45E-06 

a c t i n i d e s  

Page 63 

I 

page 78 



--- -w= 

Aug 29 14:06 1996 F i l e  Name: tuff3.sum BBADOOOOO-01717-0200-00021 REV 00 ATTACHMENT X V I  - Page 64 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 4.OOOE-03mw, burnup=l.l688E+03mwd f l u x =  2.69E+08n/cm**2-sec 

n u c j i d e  concentrat ions,  gram atoms 
bas in  r s i n a l e  reac to r  assemblv --- . - - . .." - - . - - -  - - . -- - 

charge 264807. d 273938. d 283069. d 292201. d 292201. d 
6.58E-19 8.05E-19 9.78E-19 1.18E-18 1.41E-18 1.41E-18 
3.83E-22 4.87E-22 6.14E-22 7.67E-22 9.50E-22 9.50E-22 
3.66E-27 4.83E-27 6.31E-27 8.17E-27 1.05E-26 1.05E-'26 
3.59E-31 4.91E-31 6.65E-31 8.92E-31 1.18E-30 1.18E-30 
2.57E-42 1.56E-41 2.33E-41 3.11E-41 3.89E-41 8.90E-42 

cm250 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
f l u x  2.69E+08 2.69E+08 2.69E+08 2.69E+08 2.68E-07 

l q  a r ray  has 20 en t r i es .  
3q a r r a y  has 1 e n t r i e s .  
3q a r r a y  has 1 en t r i es .  
3q a r r a y  has 1 en t r i es .  
4q a r r a y  has 1 en t r i es .  

54q a r ray  has 12 en t r i es .  
i b r a r y  information...  

c ross -sec t i on  data taken f rom p o s i t i o n  number 9 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neutron spectrum, f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t r e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 

scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

* p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 
made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 1 

data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  L i b r a r i e s  
decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf /b -v i  

neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the  w ~ r e s a s 2 ~ I  case updat ing  a l l  nuc l i des  on the  sca le  *purnupM l i b r a r y  

* f i s s i o n  product  y i e l d s  a re  from endf/b-v 
* 

hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
a t r e  photon data  a rc  f rom the master photon data base, 

produced t o  i nc lude  bremsstrahlung from uo2 ma t r i x  

see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 

................................................................................ 

................................................................................ 
.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  

ac t  i n i des  page 79 
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data se t  name: f t 33 f001  
8/28/1996 date l i b r a r y  was produced 

1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  L ight-e lement nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f - d i a  onal m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX 20gud/mtu 40% h2o/ 8% uo2 page 80 

powers .OOmw, burnup= 1315.mwd f l u x =  ~.b8~+08n/cm**2-sec 
bas is  = 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions a re  c o r r e c t  only, i f  c o r r e c t l y  weighted cross sec t ions  are app l ied . )  
i n i t i a l  301332. d 310463. d 319564. d 328726. d 328726. d 

product ions  1.145846E+06 1.146018E+06 1.146189E+06 1.146360E+06 1.146531E+06 1.146531E+06 
absorp t ions  9.373998E+05 9.375783E+05 9.377546E+05 9.379288E+05 9.381009E+05 9.3810096+05 
k i n f i n i t y  1.222366E+00 1.222317E+00 1.222270E+00 1.222225E+00 1.222183E+00 1.222183E+00 

i n i t i a l  301332. d 310463. d 319594. d 328726. d 328726. d 
a c t i n i d e  
absorp t ions  9.302094E+05 9.303122E+05 9.304148E+05 9.305171E+05 9.306193E+05 9.306193E+05 
non -ac t i n i de  
abs. f racs .  7.670581E-03 7.749796E-03 7.826984E-03 7.902205E-03 7.975280E-03 7.975221E-03 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX 2Ogud/mtu 40% h2o/ 8% uo2 f i s s i o n  products 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOmu burnup= 1315.nwd f l u x =  2.68~+!8n/cm**2-sec 

i n i t i a l  301332. d 310463. d 319594. d 328726. d 328726. d 

page 81 
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nd148 
nd146 
pd108 

s;:';B' 
in115 
ce140 
xe132 
eu155 
pd107 
mo 98 
molOO 
xe134 
zr  92 
i 127 

sas2h: 

PO" 

z r  96 
ru104 
nd150 
xe136 
gdl52 
b r  81 
r b  85 
z r  94 
z r  90 
eu152 
c d l l  1 
te130 
sm154 
r b  87 
se 77 
pd106 
s r  90 
k r  84 
se 79 
sb l21 
sb l23 
gd156 
rh105 
k r  86 
te128 
dy161 
ru 99 
se 80 
te125 
cs137 
tb159 
c d l l 2  
li 6 
gd154 
pr143 
s n l l 7  
eu154 
gd158 
s n l l 9  
xe133 

f a  

rer 

3.18E-07 
2.67E-07 
2.42E-07 
2.69E-07 
2.29E - 07 
2.22E-07 
2.14E-07 
1.92E-07 
1.63E-07 
1.39E-07 
1.32E-07 
1.28E-07 
1.26E-07 
1 .OZE-07 
8.40E-08 

~ r - f  r e l d  c r  

.= .OOmu 
i n i t i a l  

3.28E-07 
2.76E-07 
2.51E-07 
2.69E-07 
2.36E-07 
2.29E-07 
2.21E-07 
1.98E-07 
1.63E-07 
1.446-07 
1.36E-07 
1.32E-07 
1.30E-07 
1.05E-07 
8.67E-08 

i t  based c 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

1315.mud f l u x =  2.68~+!8n/cm**2-sec 
310463. d 319594. d 328726. d 328726. d 

f i s s i o n  products page 82 
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dy164 
dy162 
en126 
se 78 
nd142 
sn124 
ba134 
sm148 
ce144 
k r  85 
be135 
as 75 
pd104 
ru103 
in113 
ba136 
s n l  18 
cs134 
sn122 
cd116 
dy163 
mo 96 
k r  82 
811120 
z r  95 
xe130 
nb 95 

Y 91 
ge 73 
pm151 
nb 93 
c d l l O  

1: i 3; 
b r  79 
te126 
8111153 
eu156 
gd160 
s r  89 
ru lO6 
xe l29 
a0107 
ce143 

sx1;; 

1. 
1. 
1. 
1. 
1. 
9. 
7. 
9. 
9. 

f a r - f  

i8E-09 1.73E-09 1.7 
i9E-09 1.59E-09 1.5 
tOE-09 1.44E-09 1.4 
!5E-09 1.30E-09 1.3 
18E-09 1.12E-09 1.1 
18E-10 9.78E-10 1.0 
'1E-10 8.19E-10 8.6 
i4E-10 9.73E-10 9.7 
19E-10 9.24E-10 9.2 
i e l d  c r i t  based on b& 

f r a c t i o n  o f  t o t a l  sbsor t i o n  r a t e  
rer= .OOmw burnup= 1315.nwd f l u x =  2.68~+g8n/cm**2-sec 

i n i t i a l  301332. d 310463. d 319594. d 328726. d 328726. d 
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la140 1.52E-11 1.52E-11 1.52E-11 1.52E-11 1.52E-11 1.52E-11 
h0165 1.26E-11 1.32E-11 1.37E-11 1.43E-11 1.48E-11 1.48E-11 
mo 99 1.27E-11 1.30E-11 1.30E-11 1.30E-11 1.30E-11 1.27E-11 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX. 20gud/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a t  absor t i o n  r a t e  

power= .OOmw burnup= 1315. mud f l u x =  2.68~+!8n/cm**2-sec 
0 i n i t i a l  301332. d 310463. d 319594. d 328726. d 328726. d 

. . 

s r  86 
ge 74 
xe128 
ge 72 
te129m 
se 76 
sn116 
er166 
te122 
pm148 
ag l  1 1 
eu157 

t 7  * 
cs134111 2 .35~ -17  .28E-17 4.41E- 7 4.53E-17 2.64E-17 

. -  t :,i c d l l 8  8 7 1 7  : .23E-16 1 .23E- 1 6 1.23E-16 1.88E-17 
= ,. I-- t d l 0 9  : 1.54E-18 1.58E-18 .63E-18 .67~ -18  1.71E-18 1.71E-18 

. 1 : <  sas2h: f a r - f i e l d  c r l t  based on b&w 15x15 3.00wtX 2Ogwd/ntu SOX h2o/ 8% uo2 
o t r a c t i o n  01 t o t a l  a6sor t i o n  r a t e  

pouer= .POW, burnup= 1315 .mud, f l u x =  2.68~+68nlcu1**2-.ec 

f i s s i o n  products 

f i s s i o n  products 
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0 i n i t i a l  301332. d 310463. d 319594. d 328726. d 328726. d 

i n l l 9 m  1.88E-19 3.06E-17 3.06E-17 3.06E-17 3.06E-17 1.88E-19 
1 

sas2h: f a r - f i e l d  c r i t  based on b8w 15x15, 3.00utX, 20 wd/mtu 40% h20/ 8% uo2 
powers 4.000E - 03mw, burnup=1.3149E+03mud f l u x =  2.6!E+08n/cm**2-sec 

0 nucI ide  concentrat ions,  gram atoms 
bas is  = s i n g l e  reactor  assembly 

charge 301332. d 310463. d 319594. d 328726. d 328726. d 
h 1 6.87E-05 7.09E-05 7.30E-05 7.52E-05 7.73E-05 7.73E-05 
h 2 2.04E-07 2.10E-07 2.17E-07 2.23E-07 2.29E-07 2.29E-07 
h 3 3.53E-11 3.54E-11 3.54E-11 3.55E-11 3.56E-11 3.56E-11 
h 4 .00E+00 1.43E-34 1.44E-34 1.44E-34 1.b4E-34 .OOE+OO 

he 3 1.46E-09 1.51E-09 1.55E-09 l.6OE-09 1.65E-09 1.65E-09 
he 4 1.14E-05 1.17E-05 1.21E-05 1.24E-05 1.28E-05 1.28E-05 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 1.36E-06 1.41E-06 1.45E-06 1.49E-06 1.54E-06 1.54E-06 
ne 21 3.22E-11 3.42E-11 3.62E-11 3.83E-11 4.04E-11 4.04E-11 
ne 22 8.86E-09 9.13E-09 9.41E-09 9.69E-09 9.97E-09 9.97E-09 
ne 23 7.09E-30 7.10E-15 7.09E-15 7.09E-15 7.09E-15 7.09E-30 
na 22 4.17E-11 1 - 1  4 . 1 - 1  4.17E-11 4.17E-11 4.17E-11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 2.47E-08 2.75E-08 2.75E-08 2.75E-08 2.75E-08 2.47E-08 
na 24m 4.51E-30 b.52E-15 4.52E-15 4.51E-15 4.51E-15 4.51E-30 
na 25 1.35E-40 1.42E-25 1.49E-25 1.57E-25 1.64E-25 1.64E-40 
mg 24 9.67E-03 9.96E-03 1.02E-02 1.05E-02 1.08E-02 1.08E-02 
mg 25 4.74E-09 4.98E-09 5.23E-09 5.49E-09 5.75E-09 5.75E-09 
mg 26 2.04E-07 2.10E-07 2.17E-07 2.23E-07 2.29E-07 2.29E-07 
mg 27 9.59E-17 2.12E-12 2.12E-12 2.12E-12 2.12E-12 9.60E-17 
mg 28 3.99E-24 4.31E-24 4.31E-24 4.31E-24 4.31E-24 3.99E-24 
a1 27 4.99€+04 4.99€+04 4.99E+04 4.99E+04 4.99E+04 4.99€+04 
01 28 2.11E-25 2.04E-10 2.04E-10 2.04E-10 2.04E-10 2.11E-25 
a1 29 4.26E-30 8.21E-24 8.69E-24 9.19E-24 9.69E-24 5.34E-30 
a1 30 .00E+00 1.29E-34 1.blE-34 1.53E-34 1.66E-34 .00E+00 
s i  28 2.82E-02 2.90E-02 2.98E-02 3.06E-02 3.15E-02 3.15E-02 
s i  29 3.02E-08 3.21E-08 3.4OE-08 3.59E-08 3.79E-08 3.79E-08 
s i  30 3.45E-14 3.77E-14 4.11E-14 b.47E-14 4.86E-14 4.86E-14 
s i  31 1.35E-26 2.70E-26 2.94E-26 3.20E-26 3.b7E-26 1.90E-26 
s i  32 2.10E-32 2.33E-32 2.59E-32 2.86E-32 3.15E-32 3.15E-32 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  2.68E+08 2.68E+08 2.68E+08 2.68E+08 2.68E-07 
1 

ras2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20 wd/mtu 40% h2o/ 8% u02 
power= b.000E-03mu. burnup=1.3149E+O3nwd f lux='2.68~+08n/cm**2-sec 

0 nuc[ ide concentrat ions.  gram atoms 

charge 301332. d 3 
2.12E-01 2.21E-01 
7.15E-06 7.85E-06 
4.51E-06 4.81E-06 
7.91E-07 8.blE-07 
8.76E-13 9.26E-13 

bas is  = s i n g l e  reactor~mssembly 
10463. d 319594. d 328726. d 328726. d 
2.30E-01 2.38E-01 2.b8E-01 2.48E-01 

l i g h t  elements 

ac t  i n ides  
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b iz11  
b iz12 
bi213 
bi214 
p02 10 
p02l lrn 

sas2h: 
power 

1 1996 F i l e  Name: tuff3.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT 

f a r - f i e l d  c r i t  based 
.= 4.000E-03mw, burnu 

charge 301332. d 3 
1.45E-06 1.45E-06 
1.81E-11 1.81E-11 
8.08E-12 8.09E-12 

.00E+00 .00E+00 
2.52E-21 2.60E-21 
8.11E-18 8.50E-18 
1.95E-07 2.01E-07 
1.09E-02 1.12E-02 
9.15E+00 9.15E+00 
7.24E+02 7.24E+02 
1.75E+02 1.75E+O2 
3.08E-06 3.11E-06 
3.64E+04 3.64E+04 
5.63E-09 3.17E-07 

.00E+00 .00E+00 

.00E+00 .00E+00 
8.64E-12 8.64E-12 

7.55E-14 7.78E-14 7.81E-14 
3.59E-13 3.69E-13 3.69E-13 
2.43E-13 2.57E-13 2.49E-13 
1.88E-12 1.98E-12 1.94E-12 
1.76E-08 1.86E-08 1.86E-08 

.OOE+OO .00E+00 .00E+00 
8.35E-19 8.60E-19 8.63E-19 
1.88E-23 1.94E-23 1.94E-23 
3.65E-22 3.86E-22 3.74E-22 
2.59E-19 2.73E-19 2.68E-19 
1.05E-18 1.08E-18 1.08E-18 
1.43E-17 1.47E-17 1.476-17 
2.93E-13 3.09E-13 ).OPE-13 
5.38E-29 5.53E-29 5.52E-29 
2.33E-15 2.40E-15 2.40E-15 
5.49E-15 5.64E-15 5.65E-15 
5.20E-10 5.49E-10 5.49E-10 
5.84E-26 6.00E-26 5.99E-26 
5.81E-10 5.99E-10 5.99E-10 
3.12E-11 3.21E-11 3.21E-11 
1.14E-10 1.20E-10 1.ZOE-10 
7.95E-05 8.39E-05 8.39E-05 
1.84E-12 1.89E-12 1.89E-12 
7.67E-11 8 . l lE-11 8 , l l E - 1 1  
4.04E-07 4.16E-07 4.16E-07 
2.24E-16 2.31E-16 2.31E-16 
2.85E-24 2.93E-24 2.92E-24 
9.38E-10 9.66E-10 9.66E-10 
5.96E-09 6.13E-09 6.136-09 
2.21E-05 2.33E-05 2.33E-05 
2.24E-02 2.30E-02 2.30E-02 
3.10E-09 3.10E-09 3.09E-09 
4.53E-03 4.66E-03 4.66E-03 
4.14E-14 4.26E-14 6.11E-16 
5.37E-07 5.37E-07 5.37E-07 
6.30E-04 6.48E-04 6.48E-04 
1.08E-11 1.11E-11 1.06E-11 

1x15, 3.00wtX 20 wd/mtu 40% h20 
03mwd f l ~ x = ~ 2 . 6 ~ ~ + 0 8 n / c m * * 2 - s e  

n u c l i d e  concentrat ions,  gram 
bas i s  = s i n g l e  reac to r  rssemb 

i19594. d 328726. d 328726. d 
1.45E-06 1.45E-06 1.45E-06 
1.81E-11 1.81E-11 1.81E-11 
8.09E-12 8.09E-12 8.08E-12 

.00E+00 .00E+00 .00E+00 
2.76E-21 2.84E-21 2.83E-21 
9.01E-18 9.26E-18 9.12E-18 
2.13E-07 2.19E-07 2.19E-07 
1.19E-02 1.22E-02 1.22E-02 
9.16E+00 9.16E+00 9.16E+00 
7.24~+02 7.24E+02 7.24E+02 
1.75E+02 1.75E+02 1.75E+02 
3.11E-06 3.11E-06 3.08E-06 
3.64E+04 3.64E+04 3.64E+04 
3.17E-07 3.17E-07 5.62E-09 

.00E+00 .00E+00 1.40E-45 

.00E+00 .00E+00 .00E+00 
8.64E-12 8.64E-12 8.64E-12 

I/ 8% I 
'C 
atoms 
I ~ Y  

Page 70 
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sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX8 20 nd/mtu 40% h20/ 8% uo2 
power= 4.000E-03r, burnup=l.3149E+03mnd f lux=  2.6%~+08n/cm**~-sec 

0 nuc j ide concentratrons. eran atoms 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 

t o t a l s  
0 f l u x  
0 
0 
0 

:: 
0 

3 q 
. 3q 

charge 3 
1.41E-18 
9.50E -22 
1.05E-26 
1.18E-30 
8.9OE-42 

ar ray has 
ar ray has 
ar ray has 
a r ray  has 

.00E+00 .OOE 

.OOE+OO .OOE 
3.73E+04 3.73E 
2.68E+08 2.68E 

20 entr ies. 
1 entr ies. 
1 entr ies. 
1 entr ies. 

basis = s i n  
119594. d 32874 

2.35E-18 2.7 
1.74E-21 2.1 
2.11E-26 2.6 
2.62E-30 3.3 
8.56E-41 1.0 

.00E+00 .O 

.OOE+OO .o 
3.?3E+04 3.7 
2.68E+08 2.6 

0 4q a r ray  has 1 entr ies. i 
0 54q r r r a y  has 12 ?n t r le r .  a 

l t l b r a r r  Jnforutfon..,,, , , - ,  . ,  1 !' 2' 

, ; . 'Lc r~ r t - see t l a : da ta  $.ken, from pos l  t t o n  n d e r  1 o f  !:.' 1.1; "" 'I*.- . 4!, pass 10 ' *  
, ;?* * ,;I 

pa r t  1 ' - 7  . !; 1 
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0 
!:::LC-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  of n t h  L ib ra ry  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 L ibrary*  
used a time-dependent neut ron spectrum f o r  each o f  t he  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n a p p l i e s  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u dated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

n p r e l i m  I w r  o r i gen -s  b ina ry  working L i b r a r y - - i d  = 1143 a 
* made from mod i f i ed  card-image or igen-s  l i b r a r i e s  o f  sca le  4.2 t 

data f rom the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  
* decay data, I nc lud ing  gamma and t o t a l  energy, a re  from end f /b -v i  * 

* 
neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the  wpresas2M case updat ing aLI  nuc l i des  on the  sca le  a&lrnupls l i b r a r y  

c f i s s i o n  product  y i e l d s  are  from endf /b -v  * 
* * 
c hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  1 

t i e  photon data are  from the master photon data base, c 
produced t o  inc lude bremsstrahlung from uo2 ma t r i x  

* see i n fo rma t ion  above t h i s  box ( i f  p resent )  f o r  Later  updates * 
* 

................................................................................ 
* 

................................................................................ 
.other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data se t  name: f t 15 f001  

8/28/1996 date  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f -d iagona l  m a t r i x  elements 
............................................................................ 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20 wd/mtu 40% h2o/ 8% uo2 
power= .00mw, burnup. 1461 .mwd f l u x =  2.68~+88n/cm**2-sec 

basis r 

page 90 

--- . - 
(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 

l n i t  i a l  337857. d 346988. d 356110. d 365251. d 
product ions  1.147285E+06 1.147456E+06 1.147625E+06 1.147795E+06 1.147964E+06 
absorpt ions 9.388229E+05 3.389935E+05 9.391619E+05 9.393289E+05 9.394933E+05 
k i n f i n i t y  1.222046E+00 1.222006E+00 1.221968E+00 1.221931E+00 1.221897E+00 

i n1  t i a l  337857. d 346988. d 356120. d 365251. d 

non -ac t i n i de  
abs. f racs .  7.973492E-03 8.045137E-03 8.114398E-03 8.182645E-03 8.248210E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o+ t o t a l  absor t i o n  r a t e  

power= .00mw burnup= 1461.mwd f l~x=2.68~+!8nlcm**2-sec  
0 i n i t i a l  f37857. d 346988. d 456120. d 365251. d 

page 91 
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2.64E-07 
2.56E-07 
2.69E-07 
2.47E-07 
2.22E-Of 
1.63E-07 
1.53E-07 
1.64E-07 
1.48E-07 
1.46E-07 
1.18E-07 
9.73E-08 

. i t  based 

2.7 
2.6 
2.6 
2.5 
2.2 
1.6 
1.5 
1.6 
1.5 
1.5 
1.2 
1.0 

on bB 
f r a  

14 
3469 

;E - 07 
E-07 
1E-07 
E-07 
IE-07 
IE-07 
IE-07 
1E - 07 
IE - 07 
IE - 07 
IE-07 
IE-07 
~wd/mtu 40% h20/ 
bt ion r a t e  
l8n/crn**2-~ec 
11. d 

!E-07 i IS6E-07 i I 6  
IE-07 1.54E-07 1.5 
E - 0 7  1.24E-07 1.2 
1E-07 1.03E-07 1.0 
I 15x15 3.00wtX 20 
: t i o n  o# t o t a l  &or 
il.nwd f l u x =  2.68E+ 
18. d 356120. d 3652 

f i s s i o n  products  page 92 r - f i e l d  c r  

power= .OOmw burnup= 
i n i t i a l  337857. d 
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b r  81 
r b  85 
z r  94 
eu152 
z r  90 
c d l l l  
te130 
sm154 
r b  87 
se 77 

e:"8: 
s r  90 
se 79 
s b l 2 l  
gd156 
sb123 
k r  86 
rh105 
te128 
r u  99 
dy161 
se 80 
te125 
tb159 
cs137 
gd154 
c d l l 2  
li 6 
sn117 
eu154 
gd158 
p r  143 
s n l l 9  
sn115 
xe133 
s r  88 
cd114 
ce141 
pd l lO  
ru100 
se 82 
dy164 
dy162 

1 sas2h: 
0 

0 
PO 

1.59E-09 1.59E-09 1.59E-09 
1.23E-09 1.26E-09 1.30E-09 
9.73E-10 1.03E-09 1.08E-09 
1.07E-09 1.09E-09 1.12E-09 
9.07E-10 9.41E-10 9.76E-10 
8.89E-10 9.22E-10 9.54E-10 

f a r - f i e l d  ~ r i t  based on b8w 15x15 
f r a c t i o n  o 

lwer= .OOmw burnup. 1461 .mud 
f n i  t l a l  337857. d 346988. d 3 

.59E-09 1.5 

.34E-09 1.3 

.14E-09 1.2 

.15E-09 1.1 

.OlE-09 1.0 
1.87E-10 1.0 

3.0OwtX 20 
1 t o t a l  absor 
f l u x =  2.68E+ 
16120. d 3652 

f i s s i o n  products page 93 
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1.69E-10 
1.58E-10 
1.63E-10 
1.51E- 10 
1.32E-10 
1.42E-10 
1.05E-10 
8.19E-11 
6.85E-11 
4.34E-11 
4.77E-11 
4.68E-11 
3.82E-11 
3.77E-11 
3.42E-11 
3.68E-11 
2.46E-11 
2.47E-11 
3.03E-11 
2.75E-11 
6.64E-12 
1.67E-11 
1.48E-11 
1.61E-11 
1.53E-11 
1.52E-11 

a r - f i e l d  cr , i t  based c 

I bur nup= 
337857. d 

4.95E-10 
5.09E-10 
3.79E-10 
3.60E-10 
3.35E-10 
2.82E-10 
2.55E-10 
2.40E-10 
2.39E-10 
2.28E- 10 
2.25E-10 
2.17E-10 
1.79E-10 
1.71E-10 
1.64E-10 
1.51E-10 
1.40E-10 
1.42E-10 
l.lOE-10 
9.14E-11 
7.69E-11 
4.83E-11 
5.03E-11 
4.70E-11 
4.12E-11 
3.89E-11 
3.63E-11 
3.69E-11 
2.75E-11 
2.75E-11 
3.04E-11 
2.76E-11 
2.27E-11 
1.73E-11 
1.59E-11 
1.61E-11 
1.53E-11 
1.52E-11 

)n b&w 15x 
f r a c t i o n  

1461 .mw 
346988. d 

1 .63~-10  
1.51E-10 
1.43E-10 
1.42E-10 
l.lOE-10 
9.64E-11 
8.13E-11 
5.09E-11 
5.16E-11 
4.70E-11 
4.27E-11 
3.89E-11 
3.74E-11 
3.70E-11 
2.9OE-11 
2.89E-11 
3.03E-11 
2.77E-11 
2.27E-11 
1.73E-11 
1.65E-11 
1.61E-11 
1.53E-11 
1.52E-11 

15 3.00wt OF t o t a l  
d f lux= 2 

$56120. d 
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a9111 3.60E-13 3.64E- 
pm148 3.61E-13 3.66E- 
eu15 7 2.98E-13 3.29E- 
cdl l5m 2.41E-13 2.41E- 
k r  80 8.67E-14 8.96E- 
cs136 7.93E-14 8.04E- 
ru105 2.22E-14 3.07E- 
snl25 2.93E-14 2.95E- 
r b  88 8.01E-15 1.28E- 
tb160 1.01E-14 1.04E- 
er167 8.52E-15 9.03E- 
sn123 1.01E-14 1.01E- 
i 135 7.95E-15 1.01E- 

t t123 8.23E-15 8.57E- 
te132 9.34E-15 9.53E- 

5.70E-15 6.36E- 
5.95E-15 6.11E- 

te134 6.04E-16 5.81E- 
sb126 4.54E-15 4.60E- 
li 7 2.42E-15 2.49E- 
sb124 2.56E-15 2.57E- 
in117m 1.83E-15 2.18E- 

1130 1.64E-15 1.88E- 
r b  86 6.03E-16 6.16E- 
in117 5.47E-16 6.42E- 
dy165 2.35E-16 4.59E- 
cd108 2.91E-16 3.10E- 
sn114 2.24E-16 2.37E- 
cd118 1.87E-17 1.23E- 
ge 75 2.83E-17 8.62E- 
cs134m 2.64E-17 4.66E- 
in119111 1.88E-19 -3.06E- 

1 sas2h: f a r - f i e l d  c r i t  base 
0 

powe r = .OOmw burnu 
0 i n i t i a l  337857. 

3 3.6 
3 3.6 
3 3.2 
3 2.4 
4 9.2 
4 8.1 
4 3.0 
4 2.9 
4 1.2 
4 1.0 
5 9.5 
4 1.0 
4 1.0 
5 8.9 
5 9.5 
5 6.5 
5 6.2 
5 5.8 
5 4.6 
5 2.5 
5 2.5 
5 2.1 
5 1.9 
6 6.2 
6 6.4 
6 4.6 
6 3.3 
6 2.5 
6 1.2 
7 8.6 
7 4.7 
17 3.0 
I on b& 

f r a  
)= 14 
d 3469 

page 95 f i s s i o n  products 
absa 

2.68E 
d 365 

- t i o n  r a t e  
$8n/cm**~-sec 
!51. d 

sas2h: 
powe 

f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX 2Ogwd/mtu 40% h2o/ 8% u 
,= 4.000E-03mw, burnup=1.4610E+03mwd f lux=*2.74~+08n/cm**2-sec 

nut( i d e  concentrations, gram atoms 
bas is  s i n  l e  reactor  assembly 

charge 337857. d 546988. d 356120. d 3652!1. d 
7.73E-05 7.94E-05 8.16E-05 8.37E-05 8.596-05 
2.29E-07 2.36E-07 2.42E-07 2.49E-07 2.55E-07 
3.56E-11 3.56E-11 3.57E-11 3.58E-11 3.58E-11 

.00E+00 1.44E-34 1.45E-34 1.45E-34 1.45E-34 
1.65E-09 1.69E-09 1.74E-09 1.79E-09 1.83E-09 
1.28E-05 1.31E-05 1.35E-05 1.38E-05 1.42E-05 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.54E-06 1.58E-06 1.62E-06 1.66E-06 1.71E-06 
4.04E-11 4.26E-11 4.48E-11 4.71E-11 4.95E-11 
9.97E-09 1.OZE-08 1.05E-08 1.08E-08 1.11E-08 
7.09E-30 7.10E-15 7.lOE-15 7.10E-15 7.1OE-15 
4.17E-11 4.18E-11 4.18E-11 4.18E-11 4.18E-11 
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na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
ng 27 

3 ;; 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
f l u x  

sas2h: 
power 

f a r - f i e l d  c r i t  based on btw 15x15, 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 
-= 4.00OE-03mw, burnup=1.4610E+03mwd - f l u x =  2.74E+08n/cm**2-sec 

nuc11de concentrations, gram atoms 
bas is  = s i n  Le reactor  assembly 

charge 337857. d 346988. d 356120. d 3652f1. d 
2.48E-01 2.57E-01 2.66E-01 2.75E-01 2.85E-01 
1.02E-05 1.11E-05 1.20E-05 1.30E-05 1.40E-05 
5.76E-06 6.10E-06 6.45E-06 6.80E-06 7.17E-06 
9.99E-07 1.05E-06 1.11E-06 1.17E-06 l.23E-06 
1.11E-12 1.16E-12 1.22E-12 1.29E-12 1.35E-12 
1.09E-06 1.15E-06 1.21E-06 1.28E-06 1.34E-06 
1.31E-12 1.35E-12 1.39E-12 1.43E-12 1.46E-12 
3.89E-12 3.99E-12 4.10E-12 4.21E-12 4.31E-12 
2.60E-12 2.81E-12 2.96E-12 3.10E-12 3.25E-12 

.00E+00 .00E+00 .00E+00 .00E+00 ' .00E+00 
6.20E-07 6.73E-07 7.29E-07 7.87E-07 8.49E-07 

.00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 
6.72E-10 7.09E-10 7.47E-10 7.85E-10 8.25E-10 
7.81E-14 1.00E-14 8.23E-14 8.45E-14 8.68E-14 
3.69E-13 3.79E-13 3.89E-13 3.99E-13 4.09E-13 
2.49E-13 2.7lE-13 2.85E-13 3.00E-13 3.16E-13 
1.94E-12 2.09E-12 2.19E-12 2.30E-12 2.42E-12 
1.86E-08 1.96E-08 2.06E-08 2.17E-08 2.28E-08 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
8.63E-19 8.84E-19 9.09E-19 9.34E-19 9.59E-19 
1.94E-23 1.99E-23 2.04E-23 2.lOE-23 2.15E-23 
3.74E-22 4.07E-22 b.29E-22 4.52E-22 4.75E-22 
2.68E-19 2.87E-19 3.02E-19 3.17E-19 3.32E-19 
1.08E-18 1.11E-18 1.14E-18 1.17E-18 1.20E-18 
1.47E-17 1.51E-17 1.55E-17 1.59E-17 1.63E-17 
3.09E-13 3.25E-13 3.42E-13 3.59E-13 3.76E-13 
5.52E-29 5.68E-29 5.83E-29 5.98E-29 6.13E-29 
2.4OE-15 2.47E-15 2.54E-15 2.61E-15 2.68E-15 
5.65E-15 5.80E-15 5.95E-15 6.11E- 5 6.26E-15 
5.49E-10 5.78E-10 6.07E-10 6.38E-10 6.69E-10 
5.99E-26 6.17E-26 6.33E-26 6.b9E-26 6.66E-26 
5.99E-10 6.16E-10 6.33E-10 6.50E-10 6.68E-10 
3.21E-11 3.30E-11 3.39E-11 3.47E-11 3.56E-11 
1.20E-10 1.27E-10 1.34E-10 1.4lE-10 1.48E-10 
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sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=1.4610E+03mud . f l u x =  2.74E+08n/cm2*2-sec 

nut[ i de concentrat ions.  aram atoms 

charge 3 
1.45E-06 
1.81E-11 
8.08E-12 . OOE+OO 
2.83E-21 
9.12E-18 
2.19E-07 
1.22E-02 
9.16€+00 
7.24E+02 
1.75E+02 
3.08E-06 
3.64E+04 
5.62E-09 
1.40E-45 

.00E+00 
8.64E-12 
1.91E-12 
1.76E-07 
4.21E+Ol 
1.50E-06 
4.49E-05 

.00E+00 
2.01E-15 

.00E+00 
1.11E-09 
2.64E-13 
2.34E-02 
4.35E+00 
1.87E-02 
7.33E-06 
6.22E-08 
9.52E-17 
5.72E-34 

.00E+00 

.00E+00 
1.84E-20 
9.31E-18 

bas is  = s i n  
156120. d 3652! 

1.45E-06 1.4 
1.81E-11 1.8 
8.09E-12 8.0 

.OOE+OO .O 
3.07E-21 3.1 
1.00E-17 1.0 
2.37E-07 2.4 
1.32E-02 1.3 
9.17~+00 9.1 
7.23E+02 7.2 
1.76~+02 1.7 
3.12E-06 3.1 
3.64E+04 3.6 
3.17E-07 3.1 

.00E+00 .O 

.00E+00 .O 
8.64E-12 8.6 
2.05E-12 2.0 
1.91E-07 1.9 
4.21E+Ol 4.2 
1.55E-06 1.5 
4.59E-05 4.5 

.00E+00 .O 
9.29E-15 9.2 

reac to r '  . d 
iE-06 
E-11 
'E-12 
lE+OO 
1E-21 
iE-17 
1E-07 
IE-02 
'E+OO 
iE+O2 
1E+02 
!E - 06 
;E+04 
E-07 
IE+00 
lE+OO 
1E-12 
IE-12 
IE - 07 
E+O1 
E-06 
'E - 05 
IE+00 
IE-15 
IE+00 
E-09 
IE-13 
E-02 
'E+OO 
'E-02 
'E-06 
'E - 08 
E- 16 
E-33 
E+OO 
E+OO 
E-20 
E-17 

, - 
assembly 
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sas2h: f a r - f i e l d  c r i t  based on btw 15x15, 3.0Owt%, 2Ogwd/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw, burnup=1.4610E+03mud f l u x =  2.74E+08n/cm**2-sec 

n u c l i d e  concentrat ions,  gram atoms 

ac t  i n i des  page 99 

charge 3 
2.75E-18 
2.10E-21 
2.63E-26 
3.36E-30 
2.49E-41 

.00E+00 

.00E+00 
3.73~+04 

37857. d 
3.20E-18 
2.52E-21 
3.25E - 26 
4.28E-30 
1.32E-40 

.00E+00 

.00E+00 
3.73E+04 
2.68E+08 
u n i t  no. 

i e l d  c r i t  

assembly 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 
l t a l s  
f l u x  
,esul t s  
t l e :  sa 

on l o g i c a l  
s2h: f a r - f  

subcasel l .  ( r un  
'mtu 40% hZo/ 8% 

p o s i t i  
u02 

case p o s i t i o n  1) 71, p o s i t i o n  
based on b&w 

1, f o r  t ime s t e  
15x15, 3.OOwtX. $0 

sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtXV ZOgwd/mtu 40% h2o/ 8% uo2 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+03mwd, 

0 nuc l i de  concentrat ions.  grams 

l i g h t  elements 
f l u x =  2.74E+08n/cm**2- 

page 
sec 

i n i  t i a l  
8.59E-05 
5.10E-07 
5.68E-05 

bas is  = s i n  l e  reac to r  
913.1 d 1219.5 d 1521 
8.59E-05 8.59E-05 8.5i 
5.10E-07 5.10E-07 5.10 
5.68E-05 5.68E-05 5.68 
3.41E-05 3.41E-05 3.41 
1.73~+05 1.73~+05 1.73 
2.87E-01 2.87E-01 2.87 
6.63E-06 6.63E-06 6.63 
1.35E+06 1.35E+06 1.35 
9.7LE-01 0.7LE-01 9-74 

- 
sse 

d - 05 - 07 - 05 - 05 
+05 
-01 - 06 
+06 - a1 

h 1 
h 2 

he 4 
ne 20 
na 23 
mg 24 
mg 26 
a1 27 
s i  28 
s i  29 

t o t a l  
1 

sas2h: f r r - f i e l d  c r i t  based on bgw 15x15 3.OOwtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
decry, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mw, burnup=l .4610E+03nwdV 

0 element r a d i o a c t i v i t v .  c u r i e s  

l i g h t  elements 
f l u x =  2.74E+08n/cmc*2- 

page 
sec 

bas i s  = s i n  l e  r e a c t o r -  rssembly 
I n i t i a l  304.4 d 608.8 d 913.1 d 1217.P d 1521.9 d 1826.3 d 

h 1.04E-06 9.92E-07 9.47E-07 9.0%-07 8.62E-07 8.23E-07 7.85E-07 
na 8.4OE+OO 4.60E-06 3.68E-06 2.95E-06 2.36E-06 89E-06 1.526-06 

t o t a l s .  ,, 2.55E+OI 5.591-06 4.63E-06 J.85E-06 141.21E-06 l;Tl(-O6 2.30E-06 
( I  "I < ., + I  I 4 .  , 

~ 4 .  
ras2h: " fa r - f  i e l d l  c r l i  bared on bLw 15x15 ' s .oo~~x ,  tOpwd/mtu 40% h20 8% uo2 

I- decay, foLLowing r e a c t o r  f r r a d i a t f o n  i d e n t l  f l e d  by: power= 4.OOOE-03mu. 6urnup=1 .4610E+03mwd, 
0 , - 

I , ,,, I element thermal  power, wat ts  ' I  b a s i s  .single reac to r  rssembly 

l i g h t  elements 
f l u x =  2.74E+O8n/cmc+2- 

page 
sec 
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i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
na 1.70E-01 6.51E-08 5.21E-08 4.17E-08 3.34E-08 2.68E-08 2.14E-08 

t o t a l s  4.76E-01 6.51E-08 5.21E-08 4.18E-08 3.34E-08 2.68E-08 2.15E-08 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% uo2 l i g h t  elements page 103 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=1.4610E+03mwd, f l u x =  2.74E+08n/cm**2-sec 

o nuc r i de  ganwna power, wat ts  
bas is  = s i n  Le reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 
na 22 7.46E-08 5.98E-08 4.79E-08 3.83E-08 3.07E-08 2.46E-08 1.97E-08 

t o t a l  3.31E-01 5.98E-08 4.79E-08 3.83E-08 3.07E-08 2.46E-08 1.97E-08 
1 

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 ac t  i n i des  page 104 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+03mwd, f l u x =  2.74E+08n/cmf*2-sec 

0 n u c l i d e  concentrat ions.  gram atoms 

he 4 
pb206 
pb207 
pb208 

sP:E 
re226 
th229 
th230 
th232 
th234 
pa231 
pa233 

u233 
u234 
u235 
u236 
u238 

np237 
pu238 
pu239 
pu240 
pu24 1 
am24 1 

t o t a l  
1 

sas2h: 
decay, f o l  

0 

he 

1; 
r a 
t h  
Pa 

U 

"P 
PU 
am 

t o t a l s  
1 

i n i  t i e 1  
2.85E-01 
1.40E-05 
7.17E-06 
1.23E-06 
1.34E-06 
8.49E-07 
1.02E-04 
2.87E-05 
2.56E-02 
5.18E-03 
5.37E-07 
7.21E-04 
1.45E-06 
1.35E-02 
9.17E+00 
7.23E+02 
1.76E+02 
3.64E+04 
4.21€+01 
2.34E-02 
4.82E+00 
2.29E - 02 
9.02E-06 
1 .O2E-04 
3.73E+04 

: f a r - f i e l d  
. lowing reac 

i n i  t i a l  
2.85E-01 
2.37E-05 
8.50E-07 
1.02E-04 
3.08E-02 
7.22E-04 
3.73 E +04 
4.21E+01 
4.87E+00 
1 .O2E-04 
3.73E+04 

c r i t  based on b&w 15 
t o r  i r r a d i a t i o n  iden 

bas i s  = 
913.1 d 
2.86E-01 
1.41E-05 
7.20E-06 

s i n g l e  ree 
1217.5 d 
2.86E-01 

x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
t i f i e d  by: power= 4.000E-03mw, burnup=l. 

element concentrat ions,  gram atoms 
bas is  = s i n  l e  reac to r  assembl 

913.1 d 1218.5 d 1521.9 d 1856.3 d 
2.86E-01 2.86E-01 2.86E-01 2.86E-01 
2.39E-05 2.4OE-05 2.4OE-05 2.41E-05 
8.56E-07 8.58E-07 8.60E-07 8.62E-07 
1.03E-04 1.03E-04 1.03E-04 1.03E-04 
3.08E-02 3.09E-02 3.09E-02 ).OPE-02 
7.24E-04 7.24E-04 7.25E-04 7.26E-04 
3.73E+04 3.73E+04 3.73€+04 3.73E+04 
4.2lE+Ol 4.21E+Ol 4.21E+01 4.21E+01 
4.87E+00 4.86E+00 4.86E+OO 4.86E+00 
1.02E-04 1.02E-04 1.03E-04 1.03E-04 
3.73E+04 3.73E+04 3.73~+04 3.73E+04 

ac t  i n i des  page 
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sas2h: 
decay, f o l l  

0 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 
owing reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=l 

nuc l i de  concentrat ions,  grams 

ac t  i n i des  page 
2.74E+08n/cm**2-sec 

i n i t i a l  
1.14E+00 
2.89E-03 
1.48E-03 
2.56E-04 
2.81E-04 
1.77E-04 
4.78E-06 
2.31E-02 
1.05E-04 
1.55E-06 
6.58E - 03 
5.88E+00 
7.18E-07 
1.20E+00 
1.26E-04 
1.66E-01 
3.39E-04 
5.63E-05 
3.16E+00 
2.15E+03 
1.70E+05 
4.14E+04 
8.65E+06 
4.62E-05 
9.97E+03 
5.576+00 
1.15E+03 
5.49E+00 
2.17E-03 
2.20E-05 
2.45E-02 
7.60E-06 
8.88E+06 

f a r - f  i e l d  
,owing reac 

bas is  = s i n  Le reac to r  assembl 
913.1 d 1217.5 d 1521.9 d 1856.3 d 

he 4 
pb206 
pb207 
pb208 

€%;; 
p02 10 
re226 
ac227 
th228 
thZ29 
th230 
th231 
th232 
th234 
pa23 1 
pa233 

u232 
u233 
u234 
u235 
u236 
u238 

np236 
np237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
am24 1 
am242111 

t o t a l  
1 

sas2h : 
decay, f o l l  

0 

tX, ZOgwd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=l 
concentrat ions,  grams 

c r  i t based 
: t o r  i r r a d i  

I on b&w 15x15, 3 . 0 0 ~  
a t i o n  i d e n t i f i e d  by: 

e 1 ement 

ac t  i n i des  page 
2.74E+O8n/cm**2-sec 

i n i t i a l  
1.14E+00 
4.91E-03 
1.78E-04 
4.78E-06 

bas is  = 
913.1 d 
1.14E+00 
4.94E-03 
l.79E-04 
4.74E-06 
2.32E-02 

he 

E'r 
PO 
r a  
ac 
t h 
Pa 

U 

nP 

!: 
t o t a l s  

1 
sas2h: 

decay, f o l l  
f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 

,owing reac to r  i r r a d i a t i o n  i d e n t i f  red by: power= 4.000E-03mw, burnup=l 
a c t i n i d e s  page 

2.74E+08n/cm**2-sec 
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i n i t i a l  
7.61E-03 
4.57E-04 
2.74E-05 
1.30E-03 
2.15E-02 
7.63E-03 
1.27E-03 
2.28E-02 
2.15E-02 
7.63E-03 
1.27E-03 
1.30E-03 
2.28E-02 
2.15E-02 
2.10E-05 
8.14E-04 
1.28E-03 
2.28E-02 
7.63E-03 
1.27E-03 
2.28E-02 
1.30E - 03 
7.63E-03 
1.27E-03 
2.28E-02 
1.30E-03 
1.05E-04 
7.63E-03 
1.27E-03 
1.30E-03 
2.28E-02 
1.30E-03 
7.62E-03 
7.52E-03 
1.27E-03 
1.30E-03 
1.21E-01 
3.82E-01 
2.91E+00 
7.87E-03 
7.03E+00 
2.91E+00 
3.78E-03 
1.24E-03 
3.04E-02 
1.34E+01 
3.67E-01 
2.68E+OO 
6.03E+Ol 
2.91E+OO 
6.09E-07 
7 03Ef00 ti. . 

f a r i f  l o i d  
owlng teat  

I J. I 

nuc 1 i 
bas is  

913.1 d 
7.64E-03 
4.49E-04 
2.75E-05 
1.3lE-03 
2.16E-02 
7.66E-03 
1.25E-03 
2.29E-02 
2.16E-02 
7.66E-03 
1.25E-03 
1.31E-03 
2.29E-02 
2.13E-02 
2.11E-05 
8.01E-04 
1.28E-03 
2.29E-02 
7.66E - 03 
1.25E-03 
2.29E-02 
1.31E-03 
7.66E - 03 
1.25E-03 
2.29E-02 
1.31E-03 
1.05E-04 
7.66E-03 
1.25E-03 
1.31E-Of 
2.29E-02 
1.31E-03 
7.64E - 03 
7.55E-03 
1.25E-03 
1.31E-03 
1.22E-01 
3.67E-01 
2.91 E+00 
7.89E-03 
7.03~+00 
Z.91E+00 
3.78E-03 
1.22E-03 
3.05E-02 
1.34E+01 
3.67E-01 
Z.68E+OO 
4.77E-06 
2.91E+00 
6.09E-07 
7.03€+00 

de radioac 

7.64E-03 
L.46E-06 

, t i v i t y ,  cur 
m c t o r  asse 
1521.9 d 1 
7.65E-03 
4.43E-04 
2.76E-05 
1.31E-03 
2.17E-02 
7.67E-03 
1.23E-03 
2.30E-02 
2.17E-02 
7.67E- 03 
1.23E-03 
1.31E-03 
2.30E-02 
2.14E-02 
2.11E-05 
7.90E-04 
1.29E-03 
2.30E-02 
7.67E-03 
1.23E-03 
2.30E-02 
1.3lE-03 
7.67E- 03 
1.23E-03 
2.30E-02 
1.31E-03 
l.06E-04 
7.67E-03 
1.23E-03 
1.31E-03 
2.30E-02 
1.31E-03 
7.65E-03 
7.56E-03 
1.23E-03 
1.31E-03 
1.22E-01 
3.67E-01 
2.91E+OO 
7.9OE - 03 
7.03E+00 
2.91E+00 
3.78E-03 
1 -2OE-03 
3.06E-02 
1.34E+01 
3.67E-01 
2.68E+00 
4.40E-06 
2.91E+00 
6.09E-07 

11 7.03€+00 
x l 5  f.00wt%, 20gwd/htu 40% h20 8% uo2 
t i  f l e d  b : power* 4 . 0 0 0 ~ - 0 3 r ,  b u r n u p l .  

nuc r lde  r a d i o a c t i v i t y ,  c u r i e s  
basis *s ing le  reac to r  essenbly 

ac t i n ides  page 
2.74E+08n/cmc*2-rec 
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i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
~ ~ 2 3 6  1.37E-04 1.13E-04 9.24E-05 7.57E-05 6.20E-05 5.08E-05 4.17E-05 
pu238 9.54E+01 9.48E+01 9.41E+01 9.35E+01 9.29E+01 9.23€+01 9 .17~+01 
pu239 7.15E+01 7.15E+Ol 7.15E+01 7.15E+01 7.15E+01 7.15E+01 7.15E+01 
pu240 1.25E+00 1.25E+00 1.25E+00 1.25E+00 1.25E+00 1.25E+00 1.25E+00 
pu241 2.25E-01 2.16E-01 2.08E-01 1.99E-01 1.91E-01 1.84E-01 1.77E-01 
am241 8.40E-02 8.42E-02 8.43E-02 8.45E-02 8.46E-02 8.48E-02 8.49E-02 
am242m 7.96E-05 7.93E-05 7.9OE-05 7.86E-05 7.83E-05 7.80E-05 7.77E-05 
am242 7.67E-04 7.89E-05 7.86E-05 7.83E-05 7.80E-05 7.77E-05 7.73E-05 
em242 6.34E-04 2.22E-04 1.08E-04 7.66E-05 6.78E-05 6.52E-05 6.43E-05 

t o t a l  5.45E+03 2.08E+02 2.07E+02 2.07E+OZ 2.06E+02 2.05E+02 2.05E+02 
1 

sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup.1. 

0 element thermal power. watts 

ac t  i n i des  page 
2.74E+08n/cm**2-sec 

i n i t i a l  
3.36E-05 
1.06E-04 
6.74E-04 
3.08E-03 
5.56E-05 

bas i s  =s ing le  r e k c t o r -  
913.1 d 1217.5 d 1521.9 
3.35E-05 3.34E-05 3.34E- 
1.07E-04 1.07E-04 1.07E- 
6.76E-04 6.77E-04 6.77E- 
3.08E-03 3.08E-03 3.09E- 
5.59E-05 5.60E-05 5.61E- 
1.13E-03 1.13E-03 1.13E- 
5.08E-05 5.09E-05 5.10E- 
9.79E-04 9.80E-04 9.81E- 
L.94E-05 4.95E-05 L.96E- 

assembly 
d 1826.3 d 
05 3.336-05 
04 1.07E-04 
04 6.78E-04 
03 3.09E-03 
05 5.62E-05 
03 1.13E-03 
05 5.11E-05 
04 9.82E-04 
05 4.97E-05 
03 5.40E-03 
02 3.24E-02 
01 5.42E-01 
01 2.01E-01 
.00 5.30€+00 
03 2.83E-03 
06 2.35E-06 
.00 6.09E+00 

t 1 

1: 
PO 
a t  
r n 
f r  
r a  
a c 
t h  
Pa 

U 

"P 

!; 
cm 

t o t a l s  
1 

sas2h: 
decay, f o l l  

0 

f a r - f i e l d  c r i t  based on bLw 15x15 3.00wtX, ZOgwd/mtu 40% h20/ 8% uo2 
owing reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=1.4610E+03mwd, 

nuc r i de  gamma power. wet t s  

ac t  i n i d e s  page 
f l u x =  2.74E+08n/cm**2-sec 

i n i  t i a l  
9.92E-08 
9.10E-06 
3.44E-07 
6.42E-07 
3.06E-06 
1.09E-06 
3.38E-05 
2.12E-06 

bas is  
913.1 d 
9.96E-08 
8.95E-06 
3.46E-07 

eeactor ass 
1521.9 d 
9.97E-08 
8.82E-06 
3.47E-07 
6.47E-07 
3.07E-06 
1.06E-06 
3.41E-05 
2.13E-06 
7.69E - 07 
9.83E-07 
2.06E-04 
1.13E-08 
7.98E-09 
2.55E-06 
5.31E-08 
2.31E-07 
3.59E-08 
6 . l lE-06 
7.3&E-08 
1.12E-07 

embl y 
1826.3 d 
9.98E-08 
8.76E-06 
3.47E-07 
6.48E-07 
3.08E-06 
1.05E-06 
3.42E-05 
2.13E-06 
7.63E-07 
9.85E-07 
2.06E-04 
1.13E-08 
7.99E-09 
2.55E-06 
5.32E-08 
2.31E-07 
3.60E-08 
6.11E-06 
7.306-08 
1 .12E-07 
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' re226 
ac225 
ac227 
th227 
th228 
th229 
th230 
th231 
th234 
pa23 1 
pa233 
pe234m 
pa234 
u23 2 
u233 
u234 
u235 
u236 
u238 

np23 7 
pu238 
pu239 
pu24 0 
am24 1 
am242 

t o t a l  
1 

sas2h: 
decay, f o l l  

0 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwtX, 2Ogw 
owing reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 

n u c l i d e  concent 

10% h20/ 8% uo2 f i s s i o n  
O3mw, burnup=1.4610E+03mwd, f l u x =  2 
I, grams 
assembl 
9 d 1856.3 d 
IE-05 2.90E-05 
iE-05 1.956-05 
iE-07 8.85E-07 
IE-06 5.90E-06 
!E-06 1 . l2E-06 
rE-06 1.14E-06 
1E-04 1.28E-04 
'E-04 5.57E-04 
IE-04 4.86E-04 
;E-03 5.65E-03 
'E-02 1.87E-02 
E-06 1.21E-06 
'E-02 4.17E-02 
IE-01 1.1OE-01 
IE-01 2.28E-01 
E - 0 4  2.41E-04 
IE-01 6.78E-01 
E+OO 1.01E+00 
IE+OO 1.74E+00 
IE-04 4.78E-04 
lE+OO 2.89E+00 
IE+OO 5.84Ei00 
E-02 1.62E-02 
tE+OO 6.74E+00 
'E+01 1.09E+01 
IE-05 8.20E-05 
;E+01 1.43E+01 
I€-05 2.48E-05 

roducts page 112 
.!4E+08n/cm**2- sec 

i n i t i a l  
3.84E-05 
1.95E-05 

bas i s  = 
913.1 d 
3.34E-05 
1.95E-05 
8.85E-07 
5.90E-06 
l.12E-06 
1.14E-06 
1.28E-04 
5.57E-04 
4 .86E-O l  
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sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00utX, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  roducts page 113 
decay, f 01 lowing reac tor  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mw. burnup=1.4610E+03mwd, f l u x =  2.!4E+08n/cm**2-sec 

0 n u c l i d e  concentrat ions.  grams 

i n i  t i e l  
2.13E+01 
1.34E+01 
4.68E-02 
7-53E+OO 

bas is  = 
913.1 d 
2.13€+01 
1.34E+01 
4.68E-02 
7.53~+00 
9.67E-04 
3.44E+OO 
1.39E+00 
7.21E-05 

: s i n  Le rea 
1219.5 d 
2.13E+01 
1.34E+Ol 
4.68E - 02 
7.53E+00 
5.48E - 04 
3.44~+00 
1.39E+00 
7.22E-05 

pdl08 
aglO9 
pd l lO  
c d l l O  
c d l l  1 
c d l l 2  

in115 
sn115 
cd116 
s n l l 6  
sn117 
sn118 
s n l l 9  
s n l  20 
s n l Z l n  
sb121 
an122 
te122 
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1 

dec 
0 

sb123 
sn124 
te124 
sb125 
te125 
te125m 
sn126 
te126 
i 127 

te128 
xe128 

1129 
xel29 
te130 
xe130 
xe131 
xe132 
cs133 
xe134 
cs l34  
ba134 
1x135 

sas2h: 
:ay, f o l l  

be135 
xe136 
be136 
c s l 3 7  
ba137 
ba138 
la138 
La139 
ce140 
p r l 4 l  
ce142 
ndl42 
nd143 
ce144 
nd144 
nd145 
nd146 
sm146 
pm147 
sml47 
nd148 
sm148 
sm149 
ndl5O 
sm150 
sm15 1 
eu151 
sm15 2 
eu152 
gd152 
eu153 
sm154 

f a r - f  i e l d  
ouing reac 

i n i  t i a l  
8.74E-03 
5.63E+01 
5.96E-02 
2.44€+00 
5.40E+01 
6.03E+01 
3.05E-04 
5.77E+01 
5.77E+01 
5.34E+01 
5.43E+01 
5.71E-03 
5.50E+01 
5.76E-02 
5.14E+01 
3.71E+01 
2.86E+01 
2.51E-06 
8.22E-02 
2.17E+01 
1.63E+01 
2.65E-02 
5.77E+00 
6.59E+00 
4.85E+00 
5.49E-01 
3.50E+00 
2.92€+00 
4.61E-03 
7.30E-02 
1.72E+00 
7.99E-01 

c r i t  based on bBu 15 
: t o r  i r r a d i a t i o n  iden 

x15, 3.00utX, ZOgwd/mtu 
t i f i e d  by: power= 4.000E 

n u c l i d e  concent ra t ion  
bas is  = s i n  l e  reac tor  

913.1 d 1217.5 d 1521 
8.78E-03 8.80E-03 8.8 
5.63E+01 5.63E+01 5.6 
5.96E-02 5.96E-02 5.9 
2.30E+00 2.26€+00 2.2 
5.41E+01 5.41E+01 5.4 
6.03E+01 6.03E+01 6.0 
3.05E-04 -3.05E-04 3.0 
5.77E+01 5 .77~+01 5.7 
5.77E+01 5.77E+01 5.7 
5.34E+01 5.34E+01 5.3 
5.43€+01 5.43E+01 5.4 
5.71E-03 5.71E-03 5.7 
5.50€+01 5.50E+01 5.5 
6.25E-03 2.986-03 1.4 
5.14E+Ol 5.14~+01 5.1 
3.71E+01 3.71~+01 3.7 
2.86E+01 2.86E+01 2.8 
2.51E-06 2.51E-06 2.5 
4.30E-02 3.45E-02 2.7 
2.17E+01 2.17E+O1 2.1 
1.63E+01 1.63E+01 1.6 
2.65E-02 2.65E-02 2.6 
5.77E+00 5.77€+00 5.7 
6.59E+00 6.59E+OO 6.5 
4.85€+00 4.85E+00 6.8 
5.38E-01 5.35E-01 5.3 
3.51E+00 3.51E+00 3.5 
2.92E+00 2.92€+00 2.9 
4.05E-03 3.88E-03 3.7 
7.31E-02 7.32E-02 7.3 
1.72€+00 1.72E+00 1.7 
7.99E-01 7.99E-01 7.9 

OX h2o/ 8% uo2 
03mu, burnup=l . 
,, grams 
assembl 
9 d 1836.3 d 
E-03 8.83E-03 
;E+01 5.63~+01 
;E-02 5.96E-02 
.E+OO 2.18E+00 
'E+01 5.42E+01 
E+01 6.03E+01 
;E-04 3.05E-04 
E+Ol 5.77E+01 
'E+01 5.77€+01 
.E+Ol 5.34E+01 
; ~ + 0 1  5 .43~+01 
E-03 5.71E-03 
lE+Ol 5.50E+01 
!E-03 6.78E-04 
1E+01 5.14E+01 
E+01 3.71~+01 
1E+01 2.86E+01 
E-06 2.51E-06 
'E-02 2.22E-02 
'E+O1 2.17E+01 
X+01 1.63~+01 
IE-02 2.65E-02 
'E+OO 5.77~+00 
kE+OO 6.59E+00 
iE+OO 4.85E+00. 
E-01 5.28E-01 
!E+OO 3.52E+00 
!E+OO 2.92E+00 
E-03 3.56E-03 
!E-02 7.32E-02 
!E+OO 1.72E+00 
IE-01 7.99E-01 
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dy163 1.92E-04 1.92E-04 1 .92~ -04  1 . 9 2 ~ - 0 4  1 .92~-04  1 . 9 2 ~ - 0 4  1 . 9 2 ~ - 0 4  
dy164 6.45E-05 6.45E-05 6.45E-05 6.45E-05 6.45E-05 6.45E-05 6.45E-05 
h0165 2.86E-05 2.86E-05 2.86E-05 2.86E-05 2.86E-05 2.86E-05 2.86E-05 
er166 2.82E-06 2.82E-06 2.82E-06 2.82E-06 2.82E-06 2.82E-06 2.82E-06 

t o t a l  1.52E+03 1.52E+03 1.52E+03 1.52E+03 1.52E+03 1.52€+03 1.52€+03 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtXv 20gud/mtu 40% h20/ 8% uo2 f i s s i o n  r oduc t s  page 115 
decay, f 01 low ing  r e a c t o r  i r r a d i a t  i o n  i d e n t  i f  l e d  b : power= 4.000E-03mwv burnup=1.4610E+03mwd, f l u x =  2 .~4~+08n/cm**2-sec  

o n u c r i d e  r a d i o a c t  i v i  tv. c u r i e s  

t c  99  
r h l 0 2  
ru106 
rh106 
pd107 
r g l l  Om 
c d l l 3 m  
s n l l 9 m  
an121 
s n l 2 l m  
an123 
ab125 
tc125n 
an126 
ab126 
rb126m 

, . -  te127 
te127n 

I ! 1129 
'1: & .:. .' ea l34  
T. . 7 ;  cs135 

c a l 3 7  
be1371 
ee l42  

i n i  t i e l  
3.72E-01 
5.01E-06 
3.12E-03 

b a s i s  
913.1 d 
3.23E-01 
5.01E-06 
3.12E-03 
7.47E+00 
1.23E-06 
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ce144 1.83E+02 8.74E+01 4.17E+01 
pr144 1.83E+02 8.74E+01 4.17E+01 
pr144m 2.57E+00 1.22E+00 5.84E-01 
pm147 7.63E+01 6.19E+01 4.97E+01 
sm151 1.44E+01 1.44E+01 1.43E+01 
eu152 8.14E-01 7.80E-01 7.47E-01 
gd153 6.58E-04 2.75E-04 1.15E-04 
eu154 3.75E-02 3.51E-02 3.28E-02 
eu155 1.25E+00 l.lOE+OO 9.76E-01 

t o t a l  2.07E+04 1.11E+03 9.44E+02 + 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwtX, ZOgwd/mtu 40% h2o/ 8% uo2 f i s s i o n  roducts page 

decay, f o l  lowing reac to r  l r r a d i a t i o n  ident  i f  l e d  by: power= 4.000E-03mw, burnup=1.4610E+03mwd, f l u x =  2.!4E+08n/cm**2-sec 
0 element thermal power, wat ts  

i n i t i a l  
bas i s  

913.1 d 1 
1.09E-05 
9.79E-07 
1.12E-02 
2.13E-01 
1.02E+00 
6.29E - 05 
1.28E-04 
3.39E-04 

h 
s e 
k r  
s r  

Y 
z r 
nb 
t c 
r u  
r h 
pd 
a g 
cd  
sn 
sb 
t e 
i 

C s 
ba 
c e 
Pr 
pm 
sm 
eu 
9d 

t o t a l s  
1 

sas2h: f a r - f i e l d  c r i t  based on bSw 15x15, 3.00wtX, ZOgud/mtu 40% h20/ 8% uo2 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=1.4610E+03mwd, 

o nucr ide mama power. wat ts  

f i s s i o n  roducts  page 
f l u x =  2 .!4E+08n/cm**2-scc 

i n i t i a l  304.4 d 
k r  85 1.16E-04 1.10E-04 

90 1.96E-06 1.92E-06 
ng 93m 6.98E-07 6.98E-07 

bas i s  =sin l e  i 
913.1 d 1217.8 d 
9.88E-05 9.36E-05 

- t a c t o r  ass 
1521.9 d 
8.87E-05 
1.77E-06 
7. OOE - 07 

embl y 
1826.3 d 
8.40E-05 
1.74E-06 
7.01E-07 
1.78E-08 
2.44E-09 
5.61E-09 
3.35E-08 
7.13E-04 
2.87E-08 
8.56E-08 
7.65E-04 
1.53E-05 



Aug 29 14:06 1996 F i l e  Name: tuff3.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X V I  - Page 89 

pr144m 
pm147 
sm151 
eu152 
gd153 
eu154 
eu155 

t o t a l  
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/rntu 40% h20/ 8% uo2 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power- 4.000E-03mu, burnup=l .  

0 element game power. watts 

k r  
Y 

z r  
nb 
r h  
a g 
s n 
sb 
t e 
i 

c S 
ba 
c e 
Pr 
pm 
sm 
eu 
gd 

t o t a l s  
1 

i n i t i a l  304.4 d 608.8 d 
6.67E+00 l.lOE-04 l.04E-04 
9.75E+00 1.18E-04 5.03E-06 
4.79E+00 3.50E-02 1.29E-03 
9.14E+00 7.76E-02 2.97E-03 

bas is  
913.1 d 
9.88E-05 
1.93E-06 

.eactor assembly 
1521.9 d 1826.3 d 
8.87E-05 8.40E-05 
1.77E-06 1.74E-06 
6.58E-08 2.44E-09 
8.70E-07 7.24E-07 
1.26E-03 7.13E-04 
6.69E-08 2.88E-08 
8.10E-06 8.09E-06 
1.06E-03 8.84E-04 
1.89E-05 1.53E-05 
1.66E-07 1.66E-07 
5.59E-04 4.22E-04 
6.47E-01 6.35E-01 
5.09E-04 2.43E-04 
7.80E-04 3.72E-04 
6.66E-07 5.35E-07 
1.18E-06 1.17E-06 

f i s s i o n  roducts page 
f l u x =  2.!4E+08n/cn1**2-sec 

photon spectrum as e f u n c t i o n  o f  t ime f o r  l i g h t  elements, c ladd ing end s t r u c t u r a l  m a t e r i a l s  

0 sesth: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20 wd/mtu 40% h2o/ 8% uo2 
power* .OO law burnup= 1461 .mwd, f l u x =  2.7&~+08 nf*2-sec 

O spectrum o f  photon re lease rates,  hotons/sec 
bas is  = s i n g l e  reac to r  assembry 

n 
emean t ime a f t e r  d ischar  e 
(mev) i n i t i a l  304.4 d 608.8 d 913.1 d 1217.9 d 1521.9 d 1826.3 d 

1.00E-02 5.15E+11 5.60E+04 4.48E+04 3.59E+04 2.88E+04 2.30E+04 1.85E+04 
3.00E-02 1.69E+ll 1.78E+04 1.43E+04 1.14E+04 9.15E+03 7.33E+03 5.87E+03 
5.50E-02 1.18E+11 1.20E+04 9.64E+03 7.72E+03 6.18E+03 4.95E+03 3.97E+03 
8.50E-02 6.89E+10 6.77E+03 5.42E+03 4.34E+03 3.48E+03 2.79E+03 2.23E+03 
1.2OE-01 4.9OE+10 4.63E+03 3.71E+03 2.97E+03 2.38E+03 1.90E+03 1.53E+03 
1.7OE-01 5.13E+10 4.55E+03 3.64E+03 2.92E+03 2.34E+03 1.87E+03 1.50E+03 
3.00E-01 5.88E+10 4.52E+03 3.62E+03 2.90E+03 2.32E+03 1.86E+03 1.49E+03 
6.50E-01 2.89E+10 2.42E+05 1.94E+05 1.55E+05 1.24E+05 9.94E+04 7.96E+04 
l.l3E+00 4.97E+09 1.93E+05 1.54E+05 1.24E+05 9.89E+04 7.92E+04 6.35E+04 
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1.58E+00 9.04E+ll 4.82E-01 3.86E-01 
2.00E+00 1.79E+08 4.29E-02 3.44E-02 
2.40E+00 3.63E+07 9.62E-03 7.70E-03 
2.80E+00 2.13E+ll 1.51E-04 1.21E-04 
3.25E+00 1.37E+04 .00E+00 .00E+00 
3.75E+00 1.39E+08 .00E+00 .00E+00 
4.25Et00 1.82E+06 .OOE+OO .00E+00 
4.75E+00 6.17E-13 .00E+00 .00E+00 
5.50E+00 1.01E-13 .00E+00 .00E+00 

t o t a l  2.18€+12 5.41E+05 4.33E+05 
mev/sec 2.lOE+12 3.79E+05 3.03E+05 

spectrum o f  
bas i s  = 

3.09E-01 2.48E-01 1.99E-01 
2.75E-02 2.20E-02 1.77E-02 
6.17E-03 4.94E-03 3.96E-03 
9.66E-05 7.74E-05 6.20E-05 

.OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+OO .00E+00 .00E+00 
3.47€+05 2.78E+05 2.22E+05 
2.43~+05 1.95E+05 1.56~+05 

energ re lease rates,  mev/watt 
s i ng re  reac to r  assembly 

emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E -02 
1.2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
gamma wat ts  

t ime a f t e r  d ischar  e 
608.8 d 913.1 d 1217.f d 
l.12E-01 8.98E-02 7.19E-02 
1.07E-01 8.57E-02 6.86E-02 
1.33E-01 1.06E-01 8.50E-02 
1.15E-01 9.23E-02 7.39E-02 
1.11E-01 8.91E-02 7.13E-02 
1.55E-01 1.24E-01 9.93E-02 
2.72E-01 2.18E-01 1.74E-01 
3.15E+01 2.52E+01 2.02E+01 
4.34E+01 3.47E+01 2.78E+Ol 
1.52E-04 1.22E-OL 9.76E-05 

page 120 
photon spectrum as a f u n c t i o n  o f  t ime f o r  f i s s i o n  products 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% hZo/ 8% uo2 
power= .OO nw burnup= 146l.nrwd, f l u x =  2.74E+08 nf*2-sec 

spectrum o f  re lease rates,  hotons/sec 
bas i s  = s i n a l e  reac to r  asscmbrv 

I ischar 
1217.3 d 

! 5.46E+12 
! 2.32E+12 
! l. l4E+12 

6.42E+11 
4.79E+ll 
4.18€+11 
4.47E+11 

emean 
C mev 1 

1.00E-02 
3.00E-02 
5.50E -02 
8.50E-02 
1.2OE -01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58€+00 
2.00E+00 
2.4OE+OO 
2.80E+00 
3.25E+00 

! a f t e r  d 
913.1 d 
5.90E+12 
2.52E+12 
1.25E+12 
7.08E+11 
5.65E+ll 
4.59€+11 
4.93E+ll 
6.69E+12 
4.22E+10 
1 .2OE+10 
6.86E+O9 
1.85E+08 
2.58E+07 
3.58E+06 
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..-- - 
spectrum o f  energ re lease ra tes ,  mevjwatt-sec 

bas i s  = s i ng re  reac to r  assembly 

emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1 .2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58~+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75~+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
gamma wat ts  

i n i  t i a l  
6.51E+08 
8.54E+08 
8.34E+08 
8.90E+08 
1.03€+09 
2.33E+09 
8.25E+09 
3.73E+10 
2.19~+10 
1.59E+IO 
6.12E+09 
6.34E+09 
2.95E+09 
2.00E+09 
1.17E+09 
1 .47E+09 
4.80E+08 
4.14E+08 
1.11E+11 
7.11E+01 

t ime a f t e r  d 
608.8 d 913.1 d 
1 .67~+07 1.47~+07 
2.16~+07 1.89~+07 
1.97E+07 1.71~+07 
1 .76~+07 1.50~+07 
2.20E+07 1.7OE+07 
2.27E+07 1.95E+07 
4 .35~+07  3.70~+07 
1.13E+09 1.09E+09 
1.46E+07 l.I9E+07 
6.48E+06 4.71~+06 
7.06~+06 3.43~+06 
2.08~+05 1.11~+05 
3 .30~+04 1.80E+O4 
5.13E+03 2.91E+03 
2.61E+00 1.48E+00 
2.14E-09 2.14E-09 
1.20E-09 1.2OE-09 
1.03E-09 1.03E-09 
1.32~+09 1.25~+09 
8.46E-01 7.99E-01 

mean 
n u c l i d e  

mean 
nuc l i de 

k r  85 
rr  90 

ri1;: 
sb125 
te125m 
cs137 
ba137m 
ce144 
pr144 
pm147 

schar e 
1217.3 d 

1.36E+07 
1.74E+O7 
1.57~+07 
1 .37~+07 
1.44~+07 
1.78~+07 
3 .35~+07  
1.06~+09 
1.04~+07 
3.79~+06 

p r i n c i p a l  photon sources i n  group 1 hotons/sec 
energy = .0100 me". nuc l i des  enceed~ng 1.06-93 o f  t o t a l  group re lease 

t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

4.64E+10 4.39E+10 4.16E+10 3.94€+10 3.74E+10 3.54E+10 3.36E+10 
7.94E+11 7.78E+11 7.62E+ll 7.47E+ll 7.32E+ll 7.17E+ll 7-02F+11 

p r i n c i p a l  photon sources i n  proup 2, hotons/sec 
energy = -0300 nev. nuc l i des  e x c e e d r n ~  1 .0~ -g3  o f  t o t a l  arouD re lease 

i n i  t i a l  
1.35E+10 
2.24E+11 
1.27E+12 

- t ime a f t e r  
1217.5 d 

1 .O9~+10 
2.07~+11 
1.17E+12 
1.81€+10 
8.33~+09 
4.74E+09 
1.93E+11 
5.59~+11 
4.24E+10 
8.00~+10 
8.17E+09 

r a t e  (5.18E+12) a t  

r a t e  (2.2OE+12) a t  

page 121 
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eu152 1.19E+10 1.14E+10 1.09E+10 1.04E+10 1.00E+10 9.58E+09 9.17E+09 
0 p r i n c i p a l  photon sources i n  group 3, hotons/sec 

mean energy = .0550 mev. nuc l i des  exceeding 1.0E-63 o f  t o t a l  group re lease r a t e  (l.O8E+12) a t  1521.9 d  
nuc 1 i de t ime a f t e r  d ischarge 

i n i t i a l  304.4 d  608.8 d  913.1 d 1217.5 d  1521.9 d  1826.3 d  
k r  85 8.28E+09 7.85E+09 7.44E+09 7.05E+09 6.68E+09 6.33E+09 6.00E+09 
s r  90 1.33E+ll 1.30E+ll 1.27E+ll 1.25E+ll 1.22E+11 1.2OE+ll 1.17E+11 

90 8.79E+11 8.61E+11 8.44E+11 8.26E+11 8.1OE+11 7.93~+11 7.77~+11 
d l 0 6  1.24E+ll 7.03E+10 3.98E+10 2.26E+10 1.28E+10 7.25E+09 4.11E+09 
cs137 l .ZZE+l l  1.19€+11 1.17E+ll 1.15E+11 1.13E+ll l . lOE+l l  1.08€+11 
ce144 1.19E+ll 5.65E+10 2.70E+10 1.29E+10 6.13E+09 2.93E+09 1.40E+09 
pr144 1.09E+12 5.18E+11 2.47E+11 1.18E+11 5.62E+10 2.68E+l0 1.28E+10 
pm147 8.19E+09 6.65E+09 5.33E+09 4.28E+09 3.43E+09 2.?5E+09 2.21E+09 
eu152 1.03E+10 9.90E+09 9.48E+09 9.08E+09 8.69E+09 8.32E+09 7.97E+09 
eu155 9.64E+09 8.52E+09 7.53E+09 6.65E+09 5.88E+09 5.20E+09 4.59E+09 

1 
0 p r i n c i p a l  photon sources i n  group 4 hotons/sec 

mean energy = .0850 mev. nuc l i des  exceed~na 1.0k-g3 o f  t o t a l  g r o w  re lease r a t e  (6.04E+11) a t  1521.9 d  
nuc 1  i de 

me an 
i u c l  i d e  

mean 
n u c l i d e  

k r  85 
s r  90 

rb125 
cs137 
pr144 

0 
mean 

t ime a f t e r  
1217.5 d  
3.34E+09 
5.83E+10 
4.68E+11 
7.60E+09 
5.27E+10 
8.66E+09 
3.31E+10 
9.77E+08 
8.93E+09 

discharge ' 
1521.9 d  1826.3 d 
3.17~+09 3.00E+09 
5.71E+10 5.59E+lO 
4.59~+11 4.50E+11 
4.31E+09 2.44E+09 
5.1?~+10 5.07E+10 
4.13~+09 1.97E+09 
1.58~+10 7.52E+09 
?.84E+08 6.29E+08 
7.89E+09 6.98E+09 

p r i n c i p a l  photon sources f n  group 5, hotonslsec 
energy = .I200 rnev. nuc l i des  cxceed~ng I . O E - ~  o f  t o t a l  group re lease r a t e  (4.33E+11) a t  1521.9 d  

t ime a f t e r  d ischarge 
i n i t i a l  304.4 d  608.8 d  913.1 d  1217.5 d  1521.9 d  1826.3 d  

2.50E+09 2.37E+09 2.24E+09 2.13E+09 2.02E+09 1.91E+O9 1.81E+09 
3.60E+10 3.53E+10 3.46E+10 3.39~+10 .3.32E+10 3.25~+10 3.18E+10 
3.58E+11 3.51E+ll 3.43E+11 3.36€+11 3.30E+ll 3.23~+11 3.16E+11 
5.32E+10 3.OZE+lO 1.7lE+10 9.69E+09 5.49E+09 3 .11~+09 1.76E+09 
3.19E+10 3.13E+10 3.07E+10 3.01E+10 2.95E+10 2.90E+10 2.84E+lO 
8.21E+ll 3.91E+ll 1.87E+ll 8.90E+10 4.25E+10 2.03E+10 9.66E+09 
4.57E+11 2.18E+ll 1.04E+ll 4.96E+10 2.37E+10 1.13~+10 5.38E+09 
8.71E+09 8.34E+09 7.98E+09 7.64E+09 7.32E+09 7.01~+09 6.71E+09 
8.35E+09 7.38E+09 6.52E+09 5.77~+09 5.10E+09 4.51~+09 3.98E+09 

p r i n c i p a l  photon sources i n  qroup 6, hotons/sec 
energy = .I700 mev. nuc l i des  exceed~ng 1 .0~ -g3  o f  t o t a t  MrouD re lease r a t e  (3.94E+11) a t  1521.9 d  -. 

- t ime a f t e r  d ischarge ' 

i n i t i a l  304.4 d  608.8 d  913.1 d  1217.5 d  1521.9 d  1826.3 d  
1.99E+O9 1.88E+09 1.78E+09 1.69E+09 1.60E+09 1.52E+09 1.44E+09 
2.57E+10 2.52E+lO 2.46E+lO 2.41E+10 2.37E+10 2 .32~+10 2.27~+10 
3.69E+11 3.61E+11 3.54E+ll 3.47~+11 3.40E+ll 3.33~+11 3.26E+11 
5.70E+10 3.23E+l0 1.83E+10 1.04E+lO 5.89E+09 3.34E+09 1.89E+09 
2.9lE+O9 2.36E+09 1.91E+09 1.55E+09 1.25E+09 l.O1E+O9 8.21E+08 
2.25E+10 2.21E+10 2.17E+10 2.13E+10 Z.O9E+10 2.05E+10 Z.OlE+lO 
4.84E+ll 2.31E+ll l . lOE+l l  5.25E+10 2.50E+10 1.19~+10 5.69E+O9. 

p r i n c i p a l  photon sources i n  proup 7 hotons/sec 
energy = .3000 me". nuc l i des  exceeding 1.01-63 o f  t o t a l  group re lease r a t e  (4.2OE+11) a t  1521.9 d  
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n u c l i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d  608.8 d  913.1 d  1217.5 d  1521.9 d  1826.3 d  

k r  85 1.20E+09 1.14E+09 l.O8E+O9 l.O2E+09 9.67E+OB 9.16E+08 8.68E+08 
sr  90 1.16E+10 1.14E+10 1.12E+10 1.09E+lO 1.07E+10 1.05E+10 1.03E+lO 
y  90 4.10E+ll 4.01E+ll 3.93E+ll 3.85E+11 3.77E+ll 3.70~+11 3.62E+ll 
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p r i n c i p a l  photon sources i n  qroup 8, hotons/sec 

energy = ,6500 mev. nuc l i des  exceed~ng 1 .oE-g3 o f  t o t a l  arouD release r a t e  mean 
n u c l i d e  t ime a f t e r  

1217.5 d 
1.59E+ll 
2.19E+10 
1 .O2E+10 
6.29E+12 
2.00E+10 
7.16E+nQ 

discharge ' 
1521.9 d 1826.3 d 
1.56~+11 1.53E+ll 
1.24E+10 7.05E+09 
8.25E+09 6.67E+09 
6.17~+12 6.05E+12 
9.54E+09 4.55E+09 
6.86E+09 6.57E+09 

tons/sec 
o f  t o t a l  group re lea  

304.4 d 
1.7OE+ll 
1.20E+11 
1.92E+10 
6.66E+ 12 
1.84E+11 
8.16E+09 

l r i n c i p a l  F 
.I250 mev. 

608.8 d 
1.66E+ll 
6.83E+10 
1.56E+10 
6.53E+12 
8.79E+10 
7.816+09 

thoton sour 
nuc 1 ides  

i n i t i a l  
1.73E+ll 
2.12E+ll 
2.37E+10 
6.79E+12 
3.86E+11 
8.52E+09 

energy = I; 
- > 

ces i n  group 9 
exceeding 1.0k-gtO r a t e  mean 

n u c l i d e  discharge 
1521.9 d 
2.04E+10 
1.16E+09 
6.26~+07 
1.22~+09 
1.02E+10 
6.67E+08 

i n i t i a l  

. -  ..- - ~ - 

p r i n c i p a l  photon sources i n  group 10, hotons/sec 
energy = 1.5750 mev. nuc l i des  exceed~ng 1.0~-93 a f  t o t a l  aroua re lease r a t e  mean 

nuc 1 i de t ime a f t e r  
1217.5 d 
2.66E+09 
3.85E+08 
7.82E+07 
1.59E+09 
4.89E+09 
2.58E+07 - .  ~ 

g r i n c i p a l  photon sources i n  qroup 11, hotons/sec 
energy = -0000 mev. nuc l i des  exceeding 1.0E-g3 o f  t o t a l  group re lease 

t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1.72E+08 1.69E+08 1.65E+08 1.62E+08 1.59E+08 1.56E+08 1.52E+08 
l.Z1E+O9 6.88E+08 3.90E+08 2.21E+08 1.25E+08 7.1OE+07 4.02E+07 
5.97E+10 2.85E+10 1.36E+10 6.47E+09 3.09E+09 1.47E+09 7.02E+08 

r a t e  mean 
nuc l i de 

g r i n c i p a l  photon sources i n  qroup 12, hotonslsec 
energy = .4000 mev. nuc l i des  exceed~ng 1.0~-!3 o f  t o t a l  arou. re lease r a t e  

r a t e  

mean 
n u c l i d e  t lme r f t e r  d ischarge ' 

I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.01E+05 9.86E+O4 9.66E+04 9.46E+04 9.27E+04 9.08E+04 8.90E+04 
6.78E+08 3.84E+08 2.18E+08 1.23~+08 7.OOE+07 3.97~+07 2.25E+07 
5.64E+08 2.69E+08 1.28E+08 6.12~+07 2.92~+07 1.39E+07 6.63~+06 

g r i n c i p a l  photon sources i n  group 13 hotonslsec 
enerav = .a000 nev. nuc l i des  exceed~ng 1.0k-93 o f  t o t a l  cirouo re lease mean 

nuc l i de 
-. 

t ime i f  ter-d ischarg;  ' 
I l n i t i a l  304.4 d 608.8 d 913.1 d 1217 .  d 1521.9 d 1826.3 d 

.14E+08 6.48E+O7 3.68E+07 2.08E+07 1.18E+07 .69E+06 3.79E+06 
,54E+07 l.lTE+OT I.O3E+O7 4.93E+06 ).35E+06 !.lPE+06 1,34E+05 

r f n c i p a l  M o t o n  sources i n  roup 14 hotonslsec 
energy = !.2500 me". , n u c l i d e s  ,exced!ns '1.0k-& o f  t o t a l  group re lease tat. mean 

'huc l f de , :* t ime a f t e r  d ischarge . 
I n i t i a l  304.4 d 608.8 d 913,l d 1217.5 d 1521.9 d 1826.3 d 
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rh106 1.97E+07 1.11E+07 6.32E+06 3.58E+06 2.03E+06 1.15E+06 6.52E+05 
0 p r i n c i p a l  pho ton  sources i n  group 15. hotons/sec 

mean energy  = .7500 mev. n u c l i d e s  exceeding 1.0E-g3 o f  t o t a l  g roup  r e l e a s e  r a t e  (5.07E+02) a t  1521.9 d 
n u c l i d e  t i m e  a f t e r  d i s c h a r g e  

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
rh106 8.67E+03 4.92E+03 2.79E+03 1.58E+03 8.95E+02 5.07E+02 2.88E+02 

0 e r i n c i p a l  pho ton  sources i n  group 16. hotons/sec 
mean energy = .2500 mev. n u c l i d e s  exceeding 1 . 0 ~ - 6 3  o f  t o t a l  g roup  r e l e a s e  r a t e  (2.02E-06) a t  1521.9 d 

nuc 1 i de t i m e  a f t e r  d i s c h a r g e  . 
I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 18i6.3 d 

cel42 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 
sm147 5.56E-07 5.57E-07 5.57E-07 5.57E-07 5.57E-07 5.58E-07 5.58E-07 

0 p r i n c i p a l  pho ton  sources i n  group 17 hotons/sec 
mean energy  = 4.7500 mev. n u c l i d e s  exceeding 1.0i-63 o f  t o t a l  g r o w  r e l e a s e  r a t e  (1.01E-06) a t  1521.9 d - .  

n u c l i d e  - t i m e  a f t e r  d i s c h a r g e  ' 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 7.31E-07 7.31E-07 7.31E-07 7.31E-07 7.31E-07 7.3lE-07 7.31E-07 
sm147 2.79E-07 2.79E-07 2.79E-07 2.79E-07 2.80E-07 2.80E-07 2.80E-07 

1 
0 r i n c i p a l  pho ton  sources i n  g roup  18, hotons/sec 

mean energy  = e.5000 mev. n u c l i d e s  exceeding 1.0E-93 o f  t o t a l  g roup  r e l e a s e  r a t e  (7.5OE-07) a t  1521.9 d 
n u c l i d e  t i m e  a f t e r  d i s c h a r g e  

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
ce142 5.42E-07 5.42E-07 5.42E-07 5.42E-07 5.42E-07 5.42E-07 5.42E-07 
sm147 2.07E-07 2.07E-07 2.07E-07 2.07E-07 2.07E-07 2.07E-07 2.07E-07 

1 
pho ton  spectrum as  a f u n c t i o n  o f  t i m e  f o r  heavy m e t a l s  and t h e i r  daugh te rs  

emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
l.2OE-01 
1 .TOE-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
mev/sec 

i n i t i a l  
1 -3LE+lL 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 ud/mtu 40% h2o/ 8% uo2 
power= .OO mw, burnup= 1461 .mud, f l u x =  2.71E+08 n**2-sec 

a c t i n i d e  h o t o n  r e l e a s e  r a t e s ,  photons/sec 
b a s i s  = s i n g r e  r e a c t o r  assembly 

t i m e  a f t e r  d i  scharge 
1217.5 d 

1.25~+12 
4.66~+10 
2.33~+10 
1.5lE+l l  
2.93E+10 
1.91E+10 
1.31E+ll 
6.90E+09 
1.18~+09 
4.05~+08 
9.86~+07 
3.68~+07 
1.65€+07 

a c t i n i d e  energy r e l e a s e  r a t e s ,  nev /wat t -sec  
b a s i s  = s i n g l e  r e a c t o r  assembly 

page 125 

page 126 

emean t i m e  a f t e r  d i s c h a r  e 
(mev) i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 
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1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1.2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
gamma w a t t s  

page 127 
f u n c t i o n  o f  t ime neu t ron  source i n t e n s i t y  as a 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 2Ogwdlmtu 40% h2o/ 8% uo2 
a l pha -n  neu t ron  source, neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
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neut ron source i n t e n s i t y  as a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on b8w 15x15, 3.OOwtX, 2Ogwd/mtu 40% h201 8% uo2 
alpha-n neut ron source, neutrons/sec/basis 

bas i s  = s i n g l e  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

cm244 5.50E-07 5.32E-07 5.16E-07 4.99E-07 4.84E-07 4.68E-07 4.54E-07 
cm245 1.73E-13 1.73E-13 1.73E-13 1.73E-13 1.73E-13 1.73E-13 1.73E-13 
cm246 2.57E-16 2.57E-16 2.57E-16 2.57E-16 2.57E-16 2.57E-16 2.57E-16 
cm247 7.78E-25 7.78E-25 7.78E-25 7.78E-25 7.78E-25 7.78E-25 7.78E-25 
cm248 5.24E-27 5.24E-27 5.24E-27 5.24E-27 5.24E-27 5.24E-27 5.24E-27 
bk249 8.93E-33 4.73E-33 2.36E-33 1.31E-33 5.25E-34 2.63E-34 2.63E-34 
c f249 1.51E-28 1.51E-28 1.51E-28 1.51E-28 1.51E-28 1.51E-28 1.51E-28 

t o t a l  1.45E+05 1.44E+05 1.44E+05 1.43~+05 l.43E+05 1.42E+05 1.41E+05 

neut ron source t n t e n s l t y  r s  a f u n c t i o n  o f  t ime 

ras2h: f a r - f i e l d  c r i t  based on b6w 15x15, 3.00wtX, ZOgwd/mtu 40% h 2 o l  8% uo2 
spontaneous f i s s i o n  neutron rource, neutrons/sec/basis 

bas i s  8 r i n g l e  reac to r  rssembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

page 128 

page 129 
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cf250 3.95E-26 3.78E-26 3.62E-26 3.46E-26 3.316-26 3.17E-26 3.03E-26 
cf252 4.08E-30 3.26E-30 2.45E-30 1.63E-30 1.63E-30 1.63E-30 1.63E-30 

t o t a l  1.38E+05 1.38E+05 1.38E+05 1.38E+05 1.38E+05 1.38E+05 1.38E+05 

page 130 
a lpha-n  neut ron source spectrum as a f u n c t i o n  o f  t i n e  

(us ing  r e a c t i o n  spect re  f o r  uranium d iox ide )  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, ZOgwd/mtu 40 
alpha-n neut ron spectra, neutrons/sec/basis 
bas i s  = s i n g l e  reac tor  assembly 

boundaries, nev i n i t i a l  304 .4  d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
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bounder 

6.43E+00 
3.00E+00 
1.85E+00 
1.40E+00 
9.OOE-01 
4.00E-01 
1.00E-01 
1.70E-02 
3. DOE -03 
5.50E -04 
1.00E-04 
3.00E-05 
1.00E-05 
3.05E-06 
1.77E-06 
1.30E-06 
1.13E-06 
1.00E-06 
8.00E-07 
4.00E-07 
3.25E-07 
2.25E-07 
1.00E -07 
5.00E-08 
3.00E-08 
1.00E-08 
1.00E-11 

( ' 1  , 

bounda~ 

6.43E+00 
3.00E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 
1.441E+05 

in taneous 

.00OE+00 

.000E+OO 

.000E+OO 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+O0 

.000E+00 

.436E+05 

s s i o n  neu 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 
1.431E+05 1 

t t ron  source 

.000E+00 .000E+00 .000E+00 

.000E+00 .000E+00 .000E+00 

.000E+00 .000E+00 .000E+OO 

.000E+00 .000E+00 .000E+00 

.OOOE+OO .000E+00 .000E+00 

.000E+00 .000E+00 .000E+00 

.000E+00 .000E+00 .000E+00 

.000E+00 .000E+00 .000E+00 

.000E+00 .000E+00 .000E+00 

.000E+00 .000E+00 .000E+00 

.425E+05 1.420E+05 1.415E+05 

b spectrum as a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 ud/mtu 40% h2o/ 8% uo2 
spontaneous f i s s i o n  neutron spectra, neutrons/sec/gasis 

bas i s  s i n g l e  reac tor  assembly 

* ies,  mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

t o t a l  (a lpha-n  p l u s  spon. f f s s i o n )  neut ron source spectrum as a f u n c t i o n  o f  t ime 
(us ing  r e a c t i o n  spect ra  f o r  uranium d iox ide )  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX, ZOgud/mtu COX h20 
neut ron a ectra,  neutrons/sec/bas~ s 

, , . . bas f s  = s i ng re  reac tor  r ssenb ly  

page 131 

page 132 
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3 1.85E+00 - 3.00E+00 l.l09E+05 1.106E+05 1.103E+05 1.100E+05 1.097E+05 1.094E+05 1.090E+05 
4 1.40E+00 - 1.85E+00 3.921E+04 3.912E+04 3.903E+04 3.894E+04 3.885E+04 3.875E+04 3.866E+04 
5 9.00E-01 - 1.40E+00 3.656E+04 3.650E+04 3.643E+04 3.637E+04 3.631E+04 3.625E+04 3.619E+04 
6 4.00E-01 - 9.00E-01 3.086E+04 3.083E+04 3.080E+04 3.076E+04 3.073E+04 3.070E+04 3.067E+04 
7 1.00E-01 - 4.00E-01 5.950E+03 5.944E+03 5.938E+03 5.932E+03 5.926E+03 5.920E+03 5.915E+03 
8 1.70E-02 - 1.00E-01 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 .000E+00 .000E+00 
9 3.00E-03 - 1.70E-02 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 

10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 
12 3.00E-05 - 1.OOE-04 .000E+00 .000E+00 .000E+00 .000E+Od .00OE+00 .00OE+00 .000E+00 
13 1.OOE-05 - 3.00E-05 .000E+00 .000E+00 .000E+ 0 .000E+00 .DdOE+OO .000E+00 .000E+OO 
14 ~ . O S E - O ~  - 1 . 00~ -05  .OOOE+OO .OOOE+OO . O O O E + ~ O  .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
15 1.77E-06 - 3.05E-06 .000E+00 .000E+00 .000E+00 .000E+OO .600E+00 .000E+00 .000E+00 
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+OO .000E+00 .000E+00 
17 1.13E-06 - 1.30E-06 .000E+00 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 .000E+00 
18 1.00E-06 - 1.13E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
19 8.00E-07 - 1.00E-06 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 .000E+00 .000E+00 
20 4.00E-07 - 8.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
21 3.25E-07 - 4.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
22 2.25E-07 - 3.25E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 
23 1.00E-07 - 2.25E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+O0 .000E+00 .OOOE+OO .000E+00 .000E+00 
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .00OE+00 .000E+00 .000E+00 
26 1.00E-08 - 3.00E-08 .000E+00 .000E+00 .OOOE+OO .000E+00 .000E+00 .000E+00 .000E+00 
27 1.00E-11 - 1.00E-08 .000E+00 .000E+00 .00OE+00 .000E+00 .000E+00 .000E+00 .000E+00 

0 2.832E+05 2.825E+05 2.819E+05 2.812E+05 2.806E+05 2.800E+05 2.794E+05 
1 
1 * gamma sources determined 
Ocase appl ies  the  fo l lowing photon data base 

master photon l i b r a r y  
i n  b inary  mode 

0 the  sources include photons of nucl ides for . . .  

l i g h t  elements 
ac t in ides  
f i s s i o n  products 

1 gamma source spectrum fo r  amma l ines  (sas2) 
0 1826.!5 day time of the  requested nuclides 
0 energy i n t e r v a l  i n  mev photons / second mev / second, 
n 
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t o t a l  energy from nuc l i des  w i t h  spectrum data = 4.6146E+12 
t o t a l  energy from nuc l i des  w i t h  no spectrum da ta  = 7.5490E+05 

0 . r e s u l t s  on l o g i c a l  u n i t  no. 71, p o s i t i o n  2, f o r  t ime s t e g  6, subcasel2. ( run  p o s i t i o n  1, case p o s i t i o n  2) 
t i t l e :  sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, Ogwd/mtu 40% h2o/ 8% uo2 

0 . terminated l o  i c a l  u n i t  no. 71 w i t h  zero f l a g  record. 
1 * normal t e rn ina tson  o f  execut ion  * 
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0 0 
w-O C Q Q Q Q Q Q Q Q ~ ~ Q Q Q Q Q Q Q Q Q Q o O ~ Q Q Q Q Q ) ( O Q Q Q Q Q Q Q Q Q Q Q o O Q Q Q ~  .- U m ~ P ) P ) M M M M M M M M M ~ ~ P ) M M M M M P ) P ) M M M P ) ~ ~ ~ ~ M P ) M P ) M ~ ~ P ) M P ) l P ) O  O .- ~ n ~ n m ~ n m m m m m m m m m ~ n m ~ n ~ n m m ~ n m m m m m m m m m m m m m m m m m m m m m m m m  
w- m m 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 m  m 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNm m JU 
, , , , , , , , , , , , I  I I I I ,  I 1  1 1  1 1  1 1  1 1  1 1  1 1  ( 1  0 1 1  1 1 1 1  1 1 0  0 
-r---.-.----r--?r-r--.-r--.----rC-C--C--CC-C-rFrFFu. *? 0 :  

O N  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO- r 

tA --.-r~r-~-~-~.-~-~-.-rr----.-.-r-rCr~~rrr--C-----F 
Uw- C 

L *  "- I! 
3 3 C C 

r r 3 3 
X1C M I ~ - * I ~ ~ ~ . U - N I ~ ~ U I ~ P C * ~ . - M U M I ~ P C W P C P C ~ . O - N I ~ M U L ~ U  u .- a ~ ~ n o e ~ n m u ~ n u m ~ ~ = ~ ~ ~ = ~ p p ~ p p ~ ~ g ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ g g g g g g g ~  
E E n 

L 
Q Q 0 . m 0 . 0 . ? ? ? ? , , , , , , , , , , , , , , , 8 , , , ,  , , , , , , , ,  , 1 1 1 1 9  L L L ~ ~ L L L O ~ ~ ~ J J U ~ ~ D U U Y U ~ ~ ~ ~ ~ L L Y U U ~ ~ U C C E C C ~ J J J L  O 

* a YYI E N N N C U L L L L ~ ~ O I X K X X O O O D - C L O . O C C  COIIIDIUOOO 0 
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# 

I - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - -  

end comp 
I 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I  

f u e l - p i n - c e l l  geometry: 
I 

symmslabcel l  340. 280. 1 3 281. 2 end 
I  

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 

r 
assembly and c y c l e  parameters: 

I 

npin/assm=l  fue lng th=280 .  ncyc les=5  n l i b / c y c = l  v o l f u e l t o t = l . l 4 9 4 E 7  
p r i n t l e v e l = 6  i n p l e v e l = O  end 
power=0.004 burn=3.6525e5 down-0. 
power=0.004 burnz3.6525e5 down=O. 
pouer=0.004 burn=3.6525e5 down=O. 
power=0.004 burn=3.6525e5 doun=O. 
power=0.004 burn=3.6525e5 doun=1.82625e3 

end 
1 ooooooooooo rrrrrrrrrrrr iiiiiiiiiiii ggggggggggg eeeeeeeeeeeee 

ooooooooooooo rrrrrrrrrrrrr iiiiiiiiiiii ggggggggggggg eeeeeeeeeeeee 
00 00 rr r r i i 99 99 ee 
00 00 rr r r i i 9 9 ee 
00 00 rr r r i i 8 9 e e 
00 00 rrrrrrrrrrrrr i i 89 ggggggg eeeeeeeee 
o o 00 rrrrrrrrrrrr i i 89 6gg9999 eeeeeeeee 
00 00 rr r r i i g g gg ee 
00 00 rr r r i i 8g 99 ee 
00 00 rr r r i i gg gg t e  
ooooooooooooo rr rr iiiiiiiiiiii ggggggggggggg eeeeeeeeeeeee 

ooooooooooo rr rr iiiiiiiiiiii ggggggggggg eeeeeeeeeeeee 
0 

dddddddddddd 
ddddddddddddd 
dd  dd  
dd  d d  
d d  d d  
d d  dd  
d d  dd  
dd  d d  
dd  d d  
d d  d d  
ddddddddddddd 
dddddddddddd 

0 

v v  w iiiii 
v v  w iiiii 
W v v  
W v v  
W W 
W v v  

v v  v v  
v v  W 
W v v  
vv v v  

w v  iiiii 
v iiiii 

iiiiii! 
iiiiiii 
i i 
i i 
i i 
i i 
i i 
1 i 
i i 
i i 
iiiiiii 
iiiiiii 

nn n n  
nnn nn  
nnnn nn  
nn  nn nn 
nn  nn nn  
nn  n n  nn  
nn  nn  nn  
nn nn  nn 
nn n n  nn  
nn nnnn 
nn nnn 
nn  nn 

sSSSSSSSSSS 
SSsSSSSSSSSSS 
S S  SS 
S s 
S S 
SSssSSSSSSSS 

SSSSSSSSSSsS 
SS 
8s 

S S S S 
SSSSSSSSSSSSS 

SSSSSSSSSS8 



Aug 29 14:07 1996 F i l e  Name: tu f f2 .sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X V l I  - Page 3 . 

SSSSSSSSSsS 
sSSSSSSSSSSSS 
s s 8 s 
S S 
S S 
sSSSSSSSSSSS 

SSSSSSSSSSSS 
SS 
SS 

S S SS 
SSSSSSSSSSSSS 

sSSSSSSSSSS 

C C C C C C C C C C C  
CCCCCCCCCCCCC 
c C C c 
c C 
CC . 
C c 
C C 
c C 
C C  
C C  C C  
CCCCCCCCCCCCC 

CCCCCCCCCCC 

aaaaaaaaa 1 
aaaaaaaaaea L 

a a aa L 
aa aa I 
a a aa 1 
aaaeaaaaaaaaa l 
aaaaaeeeaaaaa 1 
a a aa 1 
a a ea 1 
a a aa 1 
aa aa 1 
aa aa I 

eeeeeeeeeeeee 
eeeeeeeeeeeee 
ee ' 

ee 
ee 
eeeeeeeee 
eeeeeeeee 
ee 
ee 
ee 
eeeeeeeeeeeee 
eeeeeeeeeeeee 

................................................................................ 

........................................................................ 

................................................................................ 
***** ***** 
***** program v e r i f i c a t i o n  i n f o r m a t i o n  ****t 

***** ***** 
***** code system: s c a l e  v e r s i o n :  4.3 *a*** 
***** ***** 
............................................................................. 
................................................................................ 
***** ***** 
***** ***** 
***** program: 000004 *t*** 

***** ***** 
+**tt c r e a t i o n  date:  03/13/96 ***** 
***** ***I* 
*a*** l i b r a r y :  / u s r l / o r n l / S c a l e / b i n  ***I* 
***** a**** 
***** ***** 
*t*** t e s t  code: o r i g e n s  c**** ***** ***** 
I+.*** v e r s i o n :  3.0 ***+t ***** ***** 
*I*** jobname: d a v i s  **a** ***** ***** 
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***** d a t e  o f  execu t ion :  08/28/96 ***** ***** ***** 
***** t i m e  o f  execu t ion :  18:36:58 ***** ***** ***** 
***** ***** 
................................................................................ 
................................................................................ 
................................................................................ 

1 
0  - 1 q  a r r a y  has 1  e n t r i e s .  
0  Oq a r r a y  has 1  e n t r i e s .  
0  Oq a r r a y  has 1  e n t r i e s .  
0 .  Oq a r r a y  has 1 e n t r i e s .  
0  0  a r r a y  has 1  e n t r i e s .  
0  a b l .  rec.  machine word a p p l i e d  has, a t  Least, a  16 s i  n i f i c a n t  f i g u r e  accuracy. 
o s E o r t - l i v e d  s p l i t  t e s t  f r a c t i o n ,  qxn  = 9 . 1 1 8 8 ~ - 8 4  
0  h a l f - n o r m  o f  m a t r i x  used, axn = 7.0000E+00 
0  4-place-accuracy-retent ion r a t i o ,  r a t i o 4  = 6.4516E-13 
0  l q  a r r a y  has 20 e n t r i e s .  
0  3 q  a r r a y  has 1 e n t r i e s .  
0  3q a r r a y  has 1  e n t r i e s .  
0  3 q  a r r a y  has 1  e n t r i e s .  
0 3 q  a r r a y  has 1  e n t r i e s .  
0  4q a r r a y  has 1  e n t r i e s .  
0  54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  in fo rmat ion . . .  

c r o s s - s e c t i o n  d a t a  t a k e n  f r o m  p o s i t i o n  number 1  o f  l i b r a r y  on u n i t  33. 

pass 1  
pass  0 

s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a  t ~ m e - d e p e n d e n t  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h . 1 i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
pass 1  

0  
~:::le-system c o n t r o l  module sas2 1  i b r a r y *  
used  a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u d a t e d  was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 

made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 
d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  

decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  

n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f r o m  : t h e  upresas2* case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  .Rurnupu l i b r a r y  : 
f i s s i o n  p r o d u c t  y i e l d s  a r e  f r o m  e n d f / b - v  

a 
h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  

* t r e  pho ton  d a t a  a r e  f r o m  t h e  master  pho ton  d a t a  base, c 
produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  

* 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates c 
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* * 
................................................................................ 
* 

0 ................................................................................ 
0 .other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
0 data s e t  name: f t33 f001 
0 8/28/1996 date  l i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  

689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l ides  

0 7993 number o f  nonzero o f f -d iagona l  ma t r i x  elements 
0 ................................................................................ 
1 

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00ut%, 20gud/mtu 40% h2o/ 8% uo2 
0 nuc l i de  concentrat ions,  grams 

bas is  = s i n g l e  reac tor  assembly 

na 23 
a1 27 

t o t a l  
1 

sas2h: 
0 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 2Ogud/mtu 40% h2o/ 8% uo2 
nuc l i de  concentrat ions,  grams 
bas is  =s ing le  reac tor  assembly 

i n i t i a l  1E-18 d 
2.12E+03 2.12E+03 
1.72E+05 1.72E+05 
4.12E+04 4.12E+04 
8.66E+06 8.66E+06 
9.99E+03 9.99E+03 

t o t i t -  8.88~+04 8. 8 8 ~ + 0 6  
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00utX 20 wd/mtu 40% h20/ 8% uo2 

Douer= .OOmw. burnun= 1461 .mud. * f l u x =  2.69~+88n/cm**2-sec 

l i g h t  elements 

ac t  i n i des  

0 bas is  = 
0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are  co r rec t  on ly ,  i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
0 i n i t i a l  91313. d 112625. d 273938. d 365250. d 365250. d 

product ions  1.022622E+06 1.024453E+06 1.026237E+06 1.027977E+06 1.029673E+06 1.029673E+06 
absor t i o n s  8.468353E+05 8.494152E+05 8.515743E+05 8.534369E+05 8.550839E+05 8.550839E+05 
k i n f y n i  tr 1.20!58OE+OO 1.206068E+OO 1.205106E+00 1.204514E+00 1.204177E+00 1.204177E+00 

0 i n !  t i a l  91313. d 182625. d 273938. d 365250. d 365250. d 
a c t i n l d e  
absorpt ions 8.430638E+05 8.441381E+05 8.451858E+05 8.462119E+05 8.472176E+05 8.472176E+05 
non -ac t i n i de  
abs. f r acs .  4.453659E-03 6.212592E-03 7.502079E-03 8.465767E-03 9.199560E-03 9.199560E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b6u 15x15, 3.OOwtX 2Ogud/mtu 40% h20/ 8% uo2 f i s s i o n  products 
0 f r a c t i o n  o f  t o t a l  ahsor t i o n  r a t e  

power= . O O m ,  burnup= 1461 .mud f l u x =  2.99~+~8n/cn1**2-sec 
0 i n i t i a l  91313. d 182625. d $73938. d 365250. d 365250. d 

sml49 .00E+00 1.54E-03 2.63E-03 3.4OE-03 3.95E-03 3.95E-03 
eu151 .00E+00 3.10E-05 8.18E-05 1.34E-04 1.85E-04 1.85E-04 
nd143 .00E+00 3.63E-05 7.24E-05 1.08E-04 1.44E-04 1.44E-04 
gd155 .00E+00 2.23E-05 4.25E-05 6.03E-05 7.59E-05 7.59E-05 
rh103 .00E+00 1.73E-05 3.45E-05 5.18E-05 6.90E-05 6.90E-05 
xe131 .00E+00 1.18E-05 2.36E-05 3.53E-05 4.7OE-05 4.70E-05 
cd113 .00E+00 1 .45~-05 2.66E-05 3.68E-05 4.53E-05 4.53E-05 
sm151 .00E+00 3.37E-05 3.84E-05 3.91E-05 3.93E-05 3.93E-05 
~ ~ 1 3 3  .00E+00 9.18E-06 1.83E-05 2.74E-05 3.64E-05 3.64E-05 
gd157 .00E+00 1.48E-05 2.39E-05 2.98E-05 3.37E-05 3.37E-05 
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OOE+OO 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
OOE+OO 
00E+00 
OOE+OO 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
' i e l d  c r  

1.63E-07 1.64E-07 1.66E-07 1.66E-07 
8.05E-08 1.21E-07 1.60E-Of 1.60E-Of 
7.79E-08 1.17E-07 1.55E-07 1.55E-07 

3.18E-08 6.33E-08 9.46E-08 1.26E-07 1.26E-07 
2.63E-08 5.27E-08 7.92E-08 1.06E-07 ' 1.06E-07 
t based on b&w 15x15 3.00wtX 20gwd/mtu 40% h20/ 

f r a c t f o n  o/ t o t a l  absor t i o n  r a t e  
, burnup. 1461 .mud f l u x =  2.99~+g8n/crn**2-rec 
91313. d 182625. d 173938. d 365250. d 365250. d 

f a r - i  f i s s i o n  products 

c d l l l  
te130 
on1 54 
r b  87 
se 77 
pd106 
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a r -  

r =  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
, f i e l d  c r  

. OOmw 
i n i t i a l  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

1.60E-11 
1.51E-11 
1.54E-11 

i t  based c 

9.6 
9.3 
6.9 
1.6 
1.5 
7.2 
1.4 
1.0 
2.5 
2.0 
1.3 
2.6 
4.6 
1.7 
1 .a 
3.8 
3.5 
7.3 
7.5 
3.0 
2.7 
2.2 
6.9 
1.7 
1.5 
1.5 
1.5 

bn bB 
f r a  

14 
1826 

1 1.59E-10 2.3 
1 1.41E-10 1.8 
1 1.2OE-10 1.8 
0 1.66E-10 1.6 
0 1.52E-10 1.5 
1 1.09E-10 1.4 
0 1.40E-10 1.3 
0 1.09E-10 1.0 
1 5.77E-11 1.0 
1 4.76E-11 8.8 
1 3.OOE-11 5.3 
1 3.95E-11 5.2 
1 4.67E-11 4.6 
1 2.96E-11 4.4 
1 2.82E-11 3.8 
1 3.85E-11 3.8 
1 3.60E-11 3.6 
2 1.68E-11 3.0 
2 1.71E-11 3.0 
1 2.99E-11 2.9 
1 2.79E-11 2.8 
1 2.23E-11 2.2 
2 1.17E-11 1.7 
1 1.72E-11 1.7 
1 1.59E-11 1.5 
1 1.53E-11 1.5 
1 1.53E-11 1.5 
x15, 3.00wtX, 20 
In o f  t o t a l  absor 
~wd f l u x =  2.99E+ 
d $75938. d 3652 

~ t i o n  r a t e  
18n/cm**2-sec 
10. d 365250. d 

V 

Page 8 

f i s s i o n  products 
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L i  7 
sb124 
i n l l 7 m  
1130 

r b  86 
in117 
dy165 
cd108 
sn114 
cd118 
ge 75 
cs134m 
in119m 
sas2h: f a r -  

power = 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
f i e l d  c r  

. oomw 
i n i t i a l  

6 .63~-16 
2.23E-15 
2.09E-15 
1.03E-15 
3.418-16 
6.13E-16 
2.76E-16 
2.48E-17 
1.67E-17 
l.19E-16 
8.47E-17 
l.28E-17 
2.98E-17 

i t  based a 

, bur nup= 
91313. d 

1 .32~-15 1 .98~-15 2 .63~-15 
2.36E-15 2.49E-15 2.62E-15 
2.l lE-15 2.13E-15 2.15E-15 
1.34E-15 1.66E-15 1.97E-15 
4.42E-16 5.43E-16 6.43E-16 
6.20E-16 6.27E-16 6.34E-16 
3.44E-16 4.12E-16 4.80E-16 
8.36E-17 1.94E-16 3.74E-16 
6.95E-17 1.58E-16 2.83E-16 
1.20E-16 1.20E-16 1.21E-16 
8.45E-17 8.43E-17 8.42E-17 
2.55E-17 3.81E-17 5.06E-17 
2.99E-17 3.00E-17 3.01E-17 

In b&w 15x15 3.00wtX, 2Ogwd/mt 
f r a c t i o n  a( t o t a l  absor t i o n  

1461 .mud f l u x =  2.99~+!8n/cn 
182625. d 173938. d 365250. d 

in119 .00E+00 2.33E-18 2.35E-18 2.36E-18 2.38E-18 2.38E-18 
cd109 .00E+00 6.19E-19 1.05E-18 1.47E-18 1.89E-18 1.89E-18 
ag l lO .OOE+OO 2.83E-19 6.08E-19 9.67E-19 1.36E-18 1.36E-18 

1 
sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 

power= 4.OOOE-03mu, burnup=1.4610E+O3mud f l u x =  2.98~+08n/cm**2-sec 
0 nuc j i de  concentrations, gram atoms 

bas is  = s i n  Le reactor  assembly 
charge 91313. d 182625. d 273938. d 365230. d 365250. d 

h 1 .00E+00 2.22E-05 4.43E-05 6.64E-05 8.84E-05 8.84E-05 
h 2 .00E+00 6.57E-08 1.31E-07 1.97E-07 2.62E-07 2.62E-07 
h 3 .00E+00 3.50E-11 3.56E-11 3.63E-11 3.69E-11 3.69E-11 
h 4 .00E+00 1.41E-34 1.44E-34 1.46E-34 1.49E-34 1.49E-34 

he 3 .00E+00 4.77E-10 9.79E-10 1.47E-09 1.95E-09 1.95E-09 
he 4 .00E+00 3.66E-06 7.32E-06 l.lOE-05 1.46E-05 1.46E-05 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 .00E+00 4.40E-07 8.79E-07 1.32E-06 1.76E-06 1.76E-06 
ne 21 .00E+00 3.97E-12 1.59E-11 3.57E-11 6.33E-11 6.33E-11 
ne 22 .00E+00 2.87E-09 5.77E-09 8.68E-09 l.16E-08 1.16E-08 
n e 2 3  .00E+00 7.33E-15 7.32E-15 7.31E-15 7.30E-15 7.30E-15 
na 22 .00E+00 4.31E-11 4.30E-11 4.29E-11 4.29E-11 4.29E-11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 .00E+00 3.65E-08 3.64E-08 3.64E-08 3.64E-08 3.64E-08 
na 24m .OOE+OO 6.00E-15 5.99E-15 5.98E-15 5.97E-15 5.97E-15 
na 25 .00E+00 2.60E-26 7.47E-26 1.46E-25 2. OE-25 2.40E-25 
mg 24 .OOE+OO 3.78E-03 7.56E-03 1.13E-02 1 - 0  1.51E-02 
mg 25 .00E+00 8.61E-10 2.48E-09 4.84E-09 7.96E-09 7.96E-09 
mg 26 .00E+00 6.57E-08 1.31E-07 1.97E-07 2.62E-07 2.62E-07 
mg 27 .00E+00 2.19E-12 2.18E-12 2. 8E-12 2.18E-12 2.18E-12 
mg 28 .OOE+OO 4.43~-24 4.42~-24 ~.IIE-I~ 4.40~-24 4 .40~-24 
a1 27 6.99E+04 4.996+04 4.99E+O4 4.99E+04 4.99€+04 4.99€+04 
a1 28 .00E+00 2.71E-10 2.7OE-10 2.7OE-10 2.7OE-10 2.70E-10 
a1 29 .00E+00 9.55E-25 3.81E-24 8.55E-24 1.52E-23 .52E-23 
.L 30 .00E+00 4.38E-36 1.49E-35 1.18E-34 1.101-34 h - 3 4  

f i s s i o n  products 

l i g h t  elements 
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sf  28 
sf 29 
s i  30 
s i  31 
s i  32 
, t a t s  
f l u x  

sas2h : 
power 

~ r - f  i e l d  
4.000E-( 

charge 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

c r i t  based on b&w 15 
)3mw, burnup=l.4610E+ 

3.30E-02 4.40E-02 4.40E-02 
3.17E-08 5.62E-08 5.62E-08 
3.26E-14 7.71E-14 7.71E-14 
2.33E-26 5.50E-26 5.50E-26 
1.86E-32 5.14E-32 5.14E-32 
5.75E+04 5.75~+04 5.75E+04 
2.99E+08 2.99E+08 2.99E-07 

x15, 3.00wtX, ZOgud/mtu 40% h2o 
03mwd f l u x =  2.99E+O?n/cm**2-se 

nuc[ ide  concentrations, gram 
bas is  = s i n g l e  reactor  assemb 

73938. d 365250. d 365250. d 
1.97E-01 2.89E-01 2.89E-01 
6.26E-06 1.47E-05 1.47E-05 
4.11E-06 7.38E-06 7.38E-06 
7.02E-07 1.24E-06 1.24E-06 
7.67E-13 1.35E-12 1.35E-12 
8.28E-07 1.42E-06 1.42E-06 
1.13E-12 1.51E-12 1.51E-12 
3.21E-12 4.25E-12 4.25E-12 
1.89E-12 3.25E-12 3.25E-12 

.00E+00 .00E+00 .OOE+OO 
3.60E-07 8.49E-07 8.49E-07 

.OOE+OO .OOE+OO .00E+O0 
5.10E-10 8.76E-10 8.76E-10 
6.72E-14 8.96E-14 8.96E-14 
3.04E-13 4.03E-13 4.03E-13 
1.79E-13 3.16E-13 3.16E-13 
1.41E-12 2.42E-12 2.42E-12 
1.4tE-08 2.42E-08 2.42E-08 

.00E+00 .00E+00 .OOE+OO 
7.42E-19 9.90E-19 9.90E-19 
1.60E-23 2.12E-23 2.12E-23 
2.69E-22 .4.75E-22 4.75E-22 
1.93E-19 3.32E-19 3.32E-19 
9.31E-19 1.24E-18 1.24E-18 
1.21E-17 1.61E-17 1.61E-17 
2.19E-13 3.76E-13 3.76E-13 
4.90E-29 6.4OE-29 6.49E-29 
2.07E-15 2.76E-15 2.76E-15 
4.65E-15 6.17E-15 6.17E-15 
3.89E-10 6.69E-10 6.69E-10 
5.32E-26 7.04E-26 7.04E-26 
5.17E-10 6.90E-10 6.9OE-10 
2.65E-11 3 .51~-11  3.51E-11 
8.38E-11 1.48E-10 1.48E-10 
5.94E-05 1.02E-04 1.02E-04 
1.59E-12 2.12E-12 2.12E-12 
5.66E-11 9.98E-11 9 .98~-11  
3.59E-07 4.8OE-07 4.80E-07 
1.94E-16 2.59E-16 2.59E-16 
2.60E-24 3.44E-24 3.44E-24 
8.34E-10 1.11E-09 1.11E-09 
5.05E-09 6.70E-09 6.7OE-09 
1.63E-05 2.87E-05 2.87E-05 
1.92E-02 2.56E-02 2.56E-02 
3.09E-09 3.11E-09 3.11E-09 
3.88E-03 5.18E-03 5.18E-03 
3.59E-14 4.7BE-14 4.78E-14 

/ 8% 
C 
atoms 
J Y  

act i n ides  page 10 
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sas2h: 
power 

f a r - f  i e l d  
-2 4.000E-C 

charge 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.06E+00 
7.30E+02 
1.74E+02 

.00E+00 
3.64E+04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.22E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
'.00E+00 
,00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

c r i t  based on bBw 15x15, 3.00utX, ZOgud/mtu 40% h20/ 
l3mw, burnup=1.4610E+03mud f l u x =  2.99E+08n/cm**2-sec 

nuc j i de  concentrat ions,  gram a 
bas is  = s i n g l e  reac to r  assembl 

91313. d 182625. d 273938. d 365250. d 365250. d 
1.46E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 
1.81E-11 1.81E-11 1 . 8 - 1  1 . 8 - 1  1.81E-11 
8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
8.72E-22 1.70E-21 2.52E-21 3.33E-21 3.33E-21 
2.74E-18 5.45E-18 8.16E-18 1.08E-17 l.08E-17 
6.37E-08 1.24E-07 1.84E-07 2.44E-07 2.44E-07 
3.41E-03 6.80E-03 1.OZE-02 1.35E-02 1.35E-02 
9.07E+00 9.10E+00 9.14E+00 9.18E+00 9.18E+DO 
7.29E+02 7.27E+02 7.25E+02 7.23E+02 7.23E+02 
1.75E+02 1.75E+02 1.75E+02 1.76E+02 1.76E+02 
3.25E-06 3.25E-06 3.25E-06 3.26E-06 3.26E-06 
3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
3.29E-07 3.29E-07 3.29E-07 3.28E-07 3.28E-07 

.00E+00 .00E+00 .00E+00 .00E+00 .mlE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
9.13E-12 9 . l lE-12 9.1OE-12 9.08E-12 9.08E-12 
2.17E-12 2.17E-12 2.16E-12 2.16E-12 2.16E-12 
5.15E-08 1.03E-07 1.54E-07 2.05E-07 2.USE-07 
4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
1.58E-06 1.58E-06 1.57E-06 1.57E-06 1.57E-06 
4.76E-05 4.76E-05 4.75E-05 4.74E-05 4.74E-05 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
9.77E-15 9.74E-15 9.72E-15 9.69E-15 9.69E-15 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.18E-09 1.18E-09 1.17E-09 1.17E-09 1.17E-09 
2.22E-13 2.61E-13 2.76E-13 2.87E-13 2.87E-13 
2.06E-02 2.34E-02 2.37E-02 2.38E-02 2.38E-02 
1.27E+00 2.52E+00 3.75E+00 4.97E+00 4.97E+00 
1.55E-03 6.10E-03 1.35E-02 2.36E-02 2.36E-02 
6.62E-07 2.60E-06 5.76E-06 1.OlE-05 1.01E-05 
7.37E-10 8.71E-09 3.72E-08 1.04E-07 1.04E-07 
1.62E-18 1.92E-17 8.18E-17 2.28E-16 2.28E-16 
4.00E-39 3.81E-36 1.89E-34 2.93E-33 2.93E-33 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
6.45E-22 4.76E-21 1.47E-20 3.18E-20 3.18E-20 
2.95E-19 2.18E-18 6.73E-18 1.46E-17 1.46E-17 
2.23E-06 1.65E-05 5.09E-05 l.lOE-04 l.1OE-04 
2.89E-10 3.64E-09 1.43E-08 3.57E-08 3.57E-08 
8.20E-14 6.25E-13 1.97E-12 4.32E-12 4.32E-12 
5.26E-13 1.38E-11 8.38E-11 2.90E-10 2.9OE-10 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
4.15E-21 1.08E-19 6.60E-19 2.28E-18 2.28E-18 

*00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO 

5.04E-24 3.83E-23 1.21E-22 2.65E-22 2.65E-22 
1.65E-11 l.26E-10 3.98E-10 8.73E-10 I . n € - l O  

.00€+00 1.4OE-20 1.07E-19 3.36E-19 3.36E-19 
6.52E-17 1.70E-15 1.04E-14 3.58E-14 3.58E-14 

toms 
Y 

a c t i n i d e s  page 11 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=1.4610E+03mwd f l u x =  2.99E+Oan/cm**2-sec 

0 n u c j i d e  concentrat ions,  gram atoms 
bas is  = s i n g l e  reac to r  assembly 

charge 91313. d 182625. d 273938. d 365250. d 365250. d 
cm245 .00E+00 2.85E-21 1.54E-19 1.46E-18 6.91E-18 6.91E-18 
cm246 .00E+00 6.11E-25 6.80E-23 9.96E-22 6.36E-21 6.36E-21 
cm247 .00E+00 2.25E-30 5.17E-28 1.15E-26 9.86E-26 9.86E-26 
cm248 .OOE+OO 8.27E-35 3.89E-32 1.29E-30 1.49E-29 1.49E-29 
cm249 .00E+00 .00E+00 .00E+00 3.89E-41 4.82E-40 4.82E-40 
cm250 .00E+00 .00E+00 .00E+00 .00E+00 1.40E-45 1.40E-45 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  3.00E+08 3.00E+08 2.99E+08 2.99E+08 2.99E-07 
0 l q  a r r a y  has 20 en t r i es .  
0 3q a r ray  has 1 e n t r i e s .  
0 3q a r ray  has 1 e n t r i e s .  
0 3q a r r a y  has 1 en t r i es .  
0 44 a r ray  has 1 e n t r i e s .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information...  

c ross -sec t i on  data  taken from p o s i t i o n  number 2 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each of the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

0 
g:::le-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  densi i t i e s  
pass app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
* p r e l i m  l w r  o r i gen -s  b i n a r y  workfng l i b r a r y - - i d  = 1143 

made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 
data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  

decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf/b-vf  
• 

neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the  npresas2* case updat ing  .I1 nuc l i des  on the  asa le  m&rrnupm L f b r a r y  

f i s s i o n  product  y i e l d s  are  f rom endf/b-v 

hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tRe photon da ta  a r e  f rom the master photon data  base, 

produced t o  i nc lude  bremsstrahlung from uo2 m a t r i x  

see fn fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 
' 

************************************************************t**********a******** 
a 

................................................................................ 

.other i d e n t i f i c a t i o n  and s i zes  o f  I i b r a r y .  

act  i n i des  page 12 
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data se t  name: f t 33 f001  
8/28/1996 date L i b r a r y  was produced 

1697 t o t a l  number o f  nuc l i des  i n  L i b r a r y  
689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f - d i a  onaL m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20 wd/mtu 40% h2o/ 8% uo2 page 13 

power= .00mw, burnup. 2922.mwd f l u x =  2.~0E+!8n/cm**2-sec , 
bas is  = 

(note, k - f n f f n l t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only, i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 
i n i t i a l  456563. d 547875. d 639188. d 730500. d 730500. d 

product ions 1.096527E+06 1.098196E+06 1.099821E+06 1.101403E+06 1.102943E+06 1.102943E+06 
absorpt ions 9.037413E+05 9.052724E+05 9.066773E+05 9.079868E+05 9.092220E+05 9.092220E+05 
k i n f i n i t y  1.213320E+00 1.213111E+00 1.213024E+00 1.213017E+00 1.213062E+00 1.213062E+00 

i n 1  t i a l  456563. d 547875. d 639188. d 730500. d 730500. d 
a c t i n i d e  
absorpt ions 8.959688E+05 8.969688E+05 8.979482E+05 8.989073E+05 8.998463E+05 8.998463E+05 
non -ac t i n i de  
abs. f racs .  8.600354E-03 9.172499E-03 9.6275816-03 9.999692E-03 1.031184E-02 1.031184E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX 2Ogwd/mtu 40% h20/ 8% uo2 f i s s i o n  products 
o t r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmu burnup= 2922.nwd. f l u x =  2.80~+!8n/cm**2-sec 
0 l n i  t i e l  156563. d 547875. d 639188. d 730500. d 730500. d 

page 14 
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96E-07 4.94E-07 5.92E-07 6.89E-07 7.87E-07 7.87E-07 
18E-07 4.11E-07 5.09E-07 6.12E-07 7.20E-07 7.2OE-07 
31E-07 4.13E-07 4.95E-07 5.76E-07 6.57E-07 6.57E-07 
82E-07 3.52E-07 4.22E-07 4.91E-07 5.61E-07 5.61E-07 
78E-07 3.47E-07 4.17E-07 4.88E-07 5.58E-07 5.58E-07 
64E-07 3.30E-07 3.95E-07 4.60E-07 5.25E-07 5.25E-07 
40E-07 3.00E-07 3.59E-07 4.19E-07 4.78E-07 4.78E-07 
62E-08 1.57E-07 2.31E-07 3.20E-07 4.21E-07 4.21E-07 
79E-07 2.29E-07 2.8lE-07 3.36E-07 3.92E-07 3.92E-07 
66E-07 2.07E-07 2.49E-07 2.90E-07 3.30E-07 3.30E-07 
60E-07 2.00E-07 2.39E-07 2.79E-07 3.18E-07 3.18E-07 
56E-07 1.95E-07 2.34E-07 2.72E-07 3.11E-07 3.11E-07 
71E-07 2.70E-07 2.70E-07 2.69E-07 2.69E-07 2.69E-07 
27E-07 1.58E-07 1.89E-07 2.2OE-07 2.51E-07 2.51E-07 
O6E-07 1.32E-07 1.59E-07 1.87E-07 2.14E-07 2.14E-07 
: i e l d  c r i t  based on bLw 15x15 3.00wtX 2Ogwd/mtu 40% h2o/ 

f r a c t i o n  o i  t o t a l  a6sor t i o n  r a t e  
.OOmw burnup. 2922.mwd, f l u x =  2.80~+g8n/cm**2-sec 

n i t i a l  156563. d 547875. d 639188. d 730500. d 730500. d 

ndiSo 
eu155 
xe136 
b r  81 
r b  85 
z r  94 
eu152 
z r  90 
c d l l  1 
am154 
te l3O 
r b  87 
r e  77 

1:":: 
r u  99 

- - - . - - - 
8.82E-08 
1.66E-07 
8.46E-08 
6.38E-08 
6.19E-08 
5.42E-08 
4.88E-08 
4.77E-08 
4.47E-08 
3.80E-08 
3.84E-08 
3.59E-08 
2.54E-08 
1.94E-08 
1.71E-08 
7. OOE - 09 

f i s s i o n  products page 15 
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cs137 3.75E-09 3.74E-09 3.74E-09 3.73E-09 3.73E-09 3.73E-09 
s r  88 1.73E-09 2.15E-09 2.58E-09 3.00E-09 3.42E-09 3.42E-09 
nd142 8.30E-10 1.29E-09 1.86E-09 2.52E-09 3.28E-09 3.28E-09 
ba134 8.20E-10 1.27E-09 1.82E-09 2.47E-09 3.22E-09 3.22E-09 
pd l lO  1.39E-09 1.78E-09 2.19E-09 2.61E-09 3.04E-09 3.04E-09 
sm148 7.64E-10 1.18E-09 1.69E-09 2.28E-09 2.97E-09 2.97E-09 
dy164 1.06E-09 1.45E-09 1.89E-09 2.37E-09 2.90E-09 2.90E-09 
dy162 1.04E-09 1.40E-09 1.80E-09 2.24E-09 2.72E-09 2.72E-09 
ba135 6.56E-10 1.02E-09 1.47E-09 2.00E-09 2.61E-09 2.61E-09 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX ZOgud/mtu 40% h2o/ 8% uo2 
o f r a c t i o n  o f  t o t a l  a6sor t i o n  r a t e  

power= .OOmw burnup= 2922.mwd f l u x =  2.80~+g~n/cm**2-sec 
0 i n i t i a l  456563. d 547875. d b39188. d 730500. d 730500. d 

f i s s i o n  products page 16 
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ce143 1.72E-11 1.72E-11 1.72E-11 1 7 l E - 1  1.71E-11 1.7lE-11 
sb125 1.54E-11 1.55E-11 1.56E-11 1.57E-11 1.58E-11 1.58E-11 

Y 90 1.59E-11 1.59E-11 1.58E-11 1.58E-11 1.57E-11 1.57E-11 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power* .OOmw burnup= 2922.mwd f l u x =  2.80~+g8n/cm**2-sec 
0 i n i t i a l  456563. d 547875. d 639188. d 730500. d 730500. d 

te124 6.90E-12 
La140 1.52E-11 
mo 99 1.30E-11 
xe128 3.27E-12 
s r  87 6.13E-12 
pm148m 9.70E-12 
s r  86 3.17E-12 
te127m 7.63E-12 
nb 94 3.52E-12 

1131 6.74E-12 
ge 74 2.94E-12 
sn116 1.19E-12 
ge 72 2.OOE-12 
se 76 1.49E-12 
er166 7.45E-13 
te122 5.OSE-13 
tel29m 1.80E-12 
a g l l l  3.73E-13 
pm148 3.79E-13 
eu157 3.33E-13 
cdl l5m 2.42E-13 
k r  80 9.78E-14 
cs136 8.34E-14 
e r l 6 7  1.08E-14 
te123 9.74E-15 
ru105 3.12E-14 
sn125 2.97E-14 
tb160 1.14E-14 

EL'"; 6.86E-15 
6.70E-15 

r b  88 1.26E-14 
sn123 1 .O2E- 14 
i 135 1.00E-14 

te132 9.47E-15 
sb126 4.73E-15 
te134 5.74E-15 
li 7 2.66E-15 
i 130 1.97E-15 

sb124 2.62E-15 
in117m 2.17E-15 
cdlO8 3.76E-16 
sn114 2.86E-16 
r b  86 6.47E-16 
dy165 4.85E-16 
in117 6.41E-16 
c d l l 8  1.22E-16 
cs134m 5.11E-17 

e 75 8.51E-17 
Pnrr9n 3.04~-17 
rar2h: f a r - f i e l d  cr 

power= . O O m  

2.75E-15 
2.19E-15 
6.46E-16 
4.48E-16 
7.44E-16 
5.51E-16 
6.47E-16 
1.23E-16 
6.29E-17 
8.5OE-17 
3.05E-17 

i t  based a 

i9E-15 6.02E-15 6.45E-15 6.4 
rlE-15 5.69E-15 5.68E-15 5.6 
P8E-15 4.63E-15 5.29E-15 5.2 
i9E-15 2.90E-15 3.21E-15 3.2 
18E-15 3.00E-15 3.13E-15 3.1 
!1E-15 2.23E-15 2.25E-15 2.2 
)3E-15 1.54E-15 2.20E-15 2.2 
b6E-16 8.81E-16 1.15E-15 1.1 
b2E-16 9.40E-16 1.04E-15 1.0 
I9E-16 6.87E-16 7.54E-16 7.5 
i4E-16 6.60E-16 6.67E-16 6.6 
!3E-16 1.24E-16 1.25E-16 1.2 
12E- 7 8.76E-17 9.98E-17 9.9 
I ~ E - 1 7  8.48E-17 8.47E-17 8.4 
16E-17 3.08E-17 3.09E-17 3.0 
,w 15x15 3.00wtX 20swd/mtu 40 
~ c t i o n  of  t o t a l  absor t i o n  r a t e  
122.mwd. flux. 2.80~+g8n/cm**2- 

f i s s i o n  products 
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0 i n i t i a l  456563. d'547875. d 639188. d 730500. d 730500. d 

sas2h: 
power 

he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a1 27 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s f  32 

t o t a l s  
f l u x  

f a r - f i e l d  c r i t  based on bgu 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 
= 4.000E-03mu, burnup=2.9220E+03mwd f l u x =  2.80E+08n/cm**2-sec 

nuc I i de  concentrat ions.  aram atoms . - -  
bas is  = s i n g l e  reac to r  assembly 

charge 456563. d 547875. d 639188. d 730500. d 730500. d 
8.84E-05 1.10E-04 1.32E-04 1.53E-04 1.75E-04 1.75E-04 
2.62E-07 3.27E-07 3.9lE-07 4.56E-07 5.20E-07 5.20E-07 
3.69E-11 3.71E-11 3.77E-11 3.83E-11 3.89E-11 3.89E-11 

sas2h: f a r - f i e l d  c r i t  based on b6w 15x15, 3.0OwtX, 20 wd/mtu 40% h2o/ 8% uo2 
power= 4 -000E-03mw, burnup=2.9220E+03mwd f l u x =  2.88~+08n/cn**2-scc 

nuc [ i d e  concentrat  ions. pram r t o n s  

charge 4 
2.89E-01 
1 .&7E-05 

bas i s  = s i n g l e  r e  
839188. d 730500. d 

6.16E-01 7.42E-01 
7.45E-05 1.09E-04 
2.30E-05 3.01E-05 

Page 17 
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sas2h: 
power 

0 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
8.76E-10 1.32E-09 1.85E-09 2.44E-09 3.08E-09 3.08E-09 
8.96E-14 l.12E-13 1.35E-13 1.57E-13 1.80E-13 1.80E-13 
4.03E-13 5.01E-13 6.00E-13 6.99E-13 7.97E-13 7.97E-13 
3.16E-13 4.89E-13 6.99E-13 9.43E-13 1.22E-12 1.22E-12 
2.42E-12 3.65E-12 5.09E-12 6.72E-12 8.50E-I2 8.50E-12 
2.42E-08 3.66E-08 5.10E-08 6.73E-08 8.52E-08 8.52E-08 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
9.90E-19 1.24E-18 1.49E-18 1.74E-18 1.99E-18 1.99E-18 
2.12E-23 2.63E-23 3.15E-23 3.67E-23 4.19E-23 4.19E-23 
4.75E-22 7.35E-22 1.05E-21 1.42E-21 1.84E-21 1.84E-21 
3.32E-19 5.02E-19 7.OlE-19 9.24E-19 1.17E-18 1.17E-18 
1.24E-18 1.55E-18 1.87E-18 2.18E-18 2.49E-18 2.49E-18 
1.61E-17 2.00E-17 2.39E-17 2.79E-17 3.18E-17 3.18E-17 
3.76E-13 5.69E-13 7.93E-13 1.05E-12 1.32E-12 1.32E-12 
6.49E-29 7.85E-29 9.39E-29 1.09E-28 1.24E-28 1.24E-28 
2.76E-15 3.46E-15 4.15E-15 4.84E-15 5.54E-15 5.54E-15 
6.17E-15 7.67E-15 9.18E-15 1.07E-14 1.22E-14 1.22E-14 
6.69E-10 1.OlE-09 1.41E-09 1.86E-09 2.35E-09 2.35E-09 
7.04E-26 8.52E-26 1.02E-25 1.19E-25 1.35E-25 1.35E-25 
6.9OE-10 8.62E-10 1.04E-09 1.21E-09 1.38E-09 1.38E-09 
3.51E-11 4.36E-11 5.22E-11 6.08E-11 6.94E-11 6.94E-11 
1.48E-10 2.29E-10 3.27E-10 4.41E-10 5.71E-10 5.71E-10 
1.02E-04 1.54E-04 2.15E-04 2.84E-04 3.60E-04 3.60E-04 
2.12E-12 2.65E-12 3.18E-12 3.72E-12 4.25E-12 4.25E-12 
9.98E-11 1.55E-10 2.21E-10 2.98E-10 3.86E-10 3.86E-10. 
4.80E-07 6.00E-07 7.20E-07 8.41E-07 9.61E-07 9.6lE-07 
2.59E-16 3.23E-16 3.88E-16 4.54E-16 5.19E-16 5.19E-16 
3.44E-24 4.16E-24 4.97E-24 5.78E-24 6.59E-24 6.59E-24 
1.11E-09 1.39E-09 1.67E-09 1.95E-09 2.23E-09 2.23E-09 
6.70E-09 8.33E-09 9.97E-09 1.16E-08 1.32E-08 1.32E-08 
2.87E-05 4.45E-05 6.35E-05 8.57E-05 l . l l E - 0 4  1.11E-04 
2.56E-02 3.20E-02 3.84E-02 4.48E-02 5.13E-02 5.13E-02 
3.11E-09 3.13E-09 3.15E-09 3.17E-09 3.2OE-09 3.20E-09 
5.18E-03 6.48E-03 7.78E-03 9.08E-03 1.04E-02 1.04E-02 
4.78E-14 5.94E-14 7.13E-14 8.32E-14 9.50E-16 9.50E-14 
5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
7.2lE-04 9.02E-04 1.08E-03 1.26E-03 1.45E-03 1.45E-03 
1.23E-11 1.54E-11 1.85E-11 2.16E-11 2.46E-11 2.46E-11 

f a r - f i e l d  c r i t  based on bSu 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 
.= 4.000E-03mw, burnup=2.9220E+03mud f lux= 2.88~+08n/cm**2-sec 

nucI  i de  concentrat  ions. gram atoms 
bas is  = s i n g l e  reac to r ' e~semb ly  

charge 456563. d 547875. d 639188. d 730500. d 730500. d 
1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 
1 . 8 - 1  1 8 1 E - 1  1.81E-11 1 . 8 - 1  1.8lE-11 1.81E-11 
8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 

act  i n ides  page 21 
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sas2h: f a r - f i e l d  c r i t  based on bSw 15x15, S.OOwt%, 20 wd/mtu 40% h2o/ 8% uo2 
p o ~ e r =  4.OOOE- 03m~, burnup=Z.P22OE+03mwd f l u x =  2.8%~+08n/cm**2-sec 

0 nuc j  i d e  concentrat  ~ o n s .  grem atoms 

cm245 
cm246 
em247 
em248 
em249 
cm250 
em25 1 

: o t a l s  
f l u x  

1 q 
3a 

charge 4 
6.91E-18 
6.36E-21 
9.86E-26 
1.49E-29 
4.82E-40 
1.4OE-45 

a r r a y  has 
a r r a v  has 

20 en t r  
1 ent r  

bas i s  = s i n g l e  reac tor~assemt  
139188. d 730500. d 730500. d 

1.22E-16 2.36E-16 2.36E-16 
2.OOE-19 4.46E-19 4.46E-19 
5.48E-24 1.40E-23 1.40E-23 
1.49E-27 4.38E-27 4.38E-27 
4.74E-38 1.39E-37 1.39E-37 
3.69E-43 1.25E-42 1.25E-42 

.00E+00 .OOE+OO .00E+00 
3.73~+04 3.73~+04 3.73E+04 
2.80E+08 2.80E+08 2.79E-07 

O 3q r r r a j r  has 1 en t r i es ;  
0 E 3q a r r a y  as 1 en t r i es .  , 
0 4q a r r a y  as 1 ent r ies ,  . .1 , 
0 S4q a r r a y  as p2 ent r ies !  . 
l l f b r m r y  information... ! I d ;  ,I 

, , I .  I ' 
cross-se;tion h t a  taken from p o s i t l o n  nunber 3 o f  l i b r a r y  on u n i t  33. 

I 

a c t i n i d e s  page 22 
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pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum, f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n th  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 L ib ra ry *  
used a time-dependent neut ron spectrum, f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r  updated was... ............................................................................. 
* 
* p r e l i m  l u r  o r i gen -s  b ina ry  working l i b r a r y - - i d  = 1143 
* made from mod i f l ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 
* data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  L i b r a r i e s  , f 

decay data, i nc lud ing  gamma and t o t a l  energy, a re  from end f /b -v i  

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the  np resasZ~~  case updat ing a l l  nuc l i des  on the  sca le  *&lrnupu l i b r a r y  

f i s s i o n  product y i e l d s  are  from endf/b-v 

 hoto on L i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t e photon data  are  from the master photon data  base, 
produced t o  inc lude bremsstrahlung from uo2 m a t r i x  

see i n f o r m a t i o n  above t h i s  box ( i f  present)  f o r  I a t e r  updates f 
* 
....................................................................... 
................................................................................ 

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data se t  name: f t33 f001 

8/28/1996 da te  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f - d i a  onal  ma t r i x  elements 
................................................................................ 

ras2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.OOutX 20 ud/mtu 40% h2o/ 8% uo2 page 23 
power= .OOmw, burnup. 4383.mwd f l u x =  2 .~lE+!8n/cm**2-~ec 

bas i s  = 
(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  co r rec t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 

i n i t i a l  821813. d 913125. d + * * * A * +  d ***+r** d *****r+ d 
product ions  1.133886E+06 1.135393E+06 1.136859E+06 1.138285E+06 1.139671E+06 1.139671E+06 
absorpt ions 9.323096E+05 9.334989E+05 9.346394E+05 9.357402E+05 9.368058E+05 9.368058E+05 
k i n f i n i t y  1.216212E+00 1.216277E+00 1.216361E+00 1.216455E+00 1.216550E+00 1.216550E+00 

i n i t i a l  821813. d 913125. d +*+r*** d ***t*** d ******+ d 
a c t i n i d e  
absorpt ions 9.229046E+05 9.238316E+05 9.24?386E+OS 9.256261E+05 9.264941E+05 9.264941E+05 , 

non -ac t i n i de  
abs. f racs.  1.008779E-02 1.035595E-02 1.059318E-02 1.080871E-02 1.100731E-02 1.100731E-02 
ras2h: f a r - f i e l d  c r i t  based on bLw 15x15 3.00wtX 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 

f r a c t i o n  01 t o t a l  absor t i o n  r a t e  
power= .OOmu, burnup. 4383 .mud, f l u x =  2 .71~+~8n lcm**2-sec  

page 24 
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0 i n i t i a l  821813. d 913125. d ******* d ******* d ******* d 

f a r  . i t  based 01 
f rac t ion  of t o t a l  absor-tion r a t e  

poucr= .OOmw burnup= 4383.mwd f lux=  2 . 7 1 ~ + 6 8 n / c n ~ ~ - s e c  
i n i t i a l  621813. d 913125. d &****** d ******* d ******* d 

f i s s i o n  products page 25 
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: f a  

lower 

1.42E-07 
1.38E-07 
1.73E-07 
1.20E-07 
l.lOE-07 
1.12E-07 
1 .OPE-07 
8.66E-08 
8.63E-08 
7.98E-08 
5.68E-08 
4.59E-08 
3.47E-08 
3.79E-08 
3.14E-08 
2.91E-08 
2.87E-08 
1.90E-08 
2.33E-08 
2.09E-08 
1.86E-08 
1.92E-08 
1.36E-08 
1.24E-08 
1.65E-08 
1.00E-08 
8.52E-09 
7.67E-09 
6.02E-09 
7.62E-09 
9.19E-09 
6.49E-09 
6.41E-09 
4.16E-09 
4.06E-09 
5.2OE-09 
3.74E-09 
4.48E-09 
4.75E-09 
3.29E-09 
3.48E-09 
3.85E-09 
3.24E-09 
2.80E-09 
3.49E-09 

i t  based 

1.58E-07 1.73E-07 1.8 
1.53E-07 1.68E-07 1.8 
1.75E-07 1.76E-07 1.7 
1.34E-07 1.47E-07 1.6 
1.24E-07 1.38E-07 1.5 
1.23E-07 1.34E-07 1.4 
1.21E-07 1.33E-07 1.4 
9.65E-08 1.06E-07 1.1 
9.58E-08 1.05E-07 1.1 
8.84E-08 9.71E-08 1.0 
6.30E-08 6.92E-08 7.5 
5.15E-08 5.73E-08 6.3 
4.27E-08 5.15E-08 6.1 
4.20E-08 4.61E-08 5.0 
3.63E-08 4.14E-08 4.6 
3.23E-08 3.55E-08 3.8 
3.19E-08 3.52E-08 3.8 
2.34E-08 2.83E-08 3.3 
2.59E-08 2.85E-08 3.1 
2.32E-08 2.55E-08 2.7 
2.14E-08 2.44E-08 2.7 
2.13E-08 2.35E-08 2.5 
1.51E-08 1.66E-08 1.8 
1.38E-08 1.52E-08 1.6 
1.65E-08 1.64E-08 1.6 
1.13E-08 1.27E-08 1.4 
9.54E-09 1.06E-08 1.1 
8.77E-09 9.89E-09 1.1 
7.40E-09 8.92E-09 1.0 
8.44E-09 9.26E-09 1.0 
9.27E-09 9.36E-09 9.4 
7.24E-09 8.OOE-09 8.7 
7.13E-09 7.85E-09 8.5 
5.12E-09 6.19E-09 7.3 
4.99E-09 6.02E-09 7.1 
5.78E-09 6.37E-09 6.9 
4.60E-09 5.55E-09 6.5 
5.10E-09 5.74E-09 6.3 
5.29E-09 5.83E-09 6.3 
4.06E-09 4.91E-09 5.0 
4.10E-09 4.75E-09 5.4 
4 .26~-09 4 .68~-09  5.0 
3 .79~-09  4 .37~-09  5.a 
3.46E-09 4.18E-09 4.9 
3.95E-09 4.43E-09 4.9 

on b&w 15x15 3.00wtX 20 
f r a c t i o n  o+ t o t a l  a6sor 
4383.nwd f l u x =  2.71El 

I 913125. d A******  d 

,E-08 1.64E-08 
IE-08 1.41E-08 
iE-08 1.16E-08 
)E-08 l.1OE-08 
iE-08 1.06E-08 
IE-08 1.01E-08 
iE-09 9.45E-09 
'E-09 8.77E-09 
'E-09 8.57E-09 
iE-09 7.35E-09 
iE-09 7.15E-09 
rE-09 6.97E-09 
)E-09 6.58E-09 
PE-09 6.396-09 
)E-09 6.386-09 
iE-09 5.84E-09 
iE-09 5.45E-09 
PE-09 5.09E-09 
)E-09 5.00E-09 
iE-09 4.96E-09 
!E-09 4.92E-09 
rwd/mtu 40% h20/ 
, t ion  r a t e  
18n/cn**2-sec 
r**  d ******* d 
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be136 
in113 
dy163 
k r  82 
xe130 
cd l  10 
pm149 
nb 93 
nd147 
sn118 
cs134 
cd116 
sn122 
ce144 
snlZO 
k r  85 
b r  79 
ge 73 
ru103 
ag107 
xe129 
te126 
zr  95 
ge 76 
nb 95 
gd160 

Y 91 

I:;:; 
be140 
eu156 
sm153 
dy160 
ru106 
s r  89 
xe128 
te124 
k r  87 
s r  87 
sas2h: 

PO" 

s r  86 
ce143 
sb125 

Y 90 
la140 
mo 99 
nb 94 
sn116 
pml48m 
ge 74 
tel27m 

1131 
se 76 
ge 72 
cr166 
te122 

*= .OOmw 
i n i t i a l  

9.96E-10 
9.25E-10 
7.90E-10 
7.22E-10 
6.53E-10 
5.27E-10 
9.61E-10 
5.26E-10 
9.18E-10 
6.81E-10 
5.97E-10 
5.75E-10 
5.72E-10 
5.86E-10 
4.27E-10 
5.55E-10 
2.68E-10 
3.29E-10 
3.64E-10 
1.69E-10 
1.53E-10 
1.52E-10 
1.62E-10 
1.18E-10 
1.50E-10 
1.01E-10 
1.38E-10 
l.lOE-10 
5.80E-11 
4.64E-11 
4.05E-11 
4.00E-11 
2.22E-11 
3 . l lE-11 
2.96E-11 
1.57E-11 
1.76E-11 
2.21E-11 
1.39E-11 

i t  based 

bur nup= 
621813. d 

1.l lE-11 
1.71E-11 
1.59E-11 
1.57E-11 
1.51E-11 
1.29E-11 
8.09E-12 
5.96E-12 
9.56E-12 
6.61E-12 
7.93E-12 
6.72E-12 
4.33E-12 
4.57E-12 
2.92E-12 
2.49E-12 

1.15E-09 1.31E-09 1.48E-09 
1.03E-09 1.14E-09 1.25E-09 
9.29E-10 1.08E-09 1.23E-09 
8.45E-10 9.76E-10 1.11E-09 
7.78E-10 9.14E-10 1.06E-09 
6.69E-10 8.33E-10 1.02E-09 
9.60E-10 9.59E-10 9.58E-10 
6.49E-10 7.85E-10 9.33E-10 
9.16E-10 9.15E-10 9.14E-10 
7.58E-10 8.36E-10 9.14E-10 
6.62E-10 7.27E-10 7.91E-10 
6.396-10 7.04E-10 7.70E-10 
6.37E-10 7.02E-10 7.68E-10 
5.85E-10 5.84E-10 5.82E-10 
4.75E-10 5.24E-10 5.72E-10 
5.53E-10 5.52E-10 5.50E-10 
3.31E-10 4.00E-10 4.75E-10 
3.66E-10 4.03E-10 4.39E-10 
3.65E-10 3.66E-10 3.66E-10 
2.11E-10 2.59E-10 3.13E-10 
1.89E-10 2.29E-10 2.73E-10 
1.81E-10 2.12E-10 2.45E-10 
1.62E-10 1.62E-10 1.61E-10 
1.30E-10 1.43E-10 1.56E-10 
1.49E-10 1.49E-10 1.49E-10 
1.15E-10 1.29E-10 1.45E-10 
1.38E-10 1.38E-10 1.37E-10 
1.11E-10 1.11E-10 1.11E-10 
6.86E-11 8.01E-11 9.24E-11 
4.63E-11 4.62E-11 4.62E-11 
4 . 1 1 - 1  4.18E-11 4.24E-11 
4.02E-11 4.04E-11 4.07E-11 
2.76E-11 3.37E-11 4.03E-11 
f.17E-11 3.23E-11 3.28E-11 
2.95E-11 2.94E-11 2.93E-11 
1.93E-11 2.33E-11 2.77E-11 
2.00E-11 2.25E-11 2.51E-11 
2.2OE-11 2.2OE-11 2.19E-11 
1.55E-11 1.71E-11 1.87E-11 

on b&u 15x15, 3.00wtX ZOgwd/mt 
f r a c t i o n  o f  t o t a l  absor t i o n  
4383.mwd f l u x =  ~ . 7 1 ~ + g 8 n / c n  

913125. d &*+*a** d *+*re++ d 

1.48E-09 
1.25E-09 
1.23E-09 
1.11E-09 
1.06E-09 
1.02E-09 
9.58E-10 
9.33E-10 
9.14E-10 
9.14E-10 
7.91E-10 
7.7OE-10 
7.68E-10 
5.82E-10 
5.72E-10 
5.50E-10 
4.75E-10 
4.39E-10 
3.66E-10 
3.13E-10 
2.73E-10 
2.45E-10 
1.61E-10 
1.56E-10 
1.49E-10 
1.45E-10 
1.37E-10 
1.11E-10 
9.24E-11 
4.62E-11 
4.24E-11 
4.07E-11 
4.03E-11 
3.28E-11 
2.93E-11 
2.77E-11 
2.51E-11 
2.19E-11 
1.87E-11 

:u 40% h20 
r a t e  

1**2-sec 
****re* d 
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te129m 1.81E-12 1.82E-12 1.82E-12 1.82E- 
a g l l l  4.21E-13 4.32E-13 4.44E-13 4.55E- 
k r  80 2.40E-13 2.85E-13 3.35E-13 3.89E- 
eu157 3.65E-13 3.73E-13 3.80E-13 3.88E- 
pm148 3.71E-13 3.68E-13 3.68E-13 3.67E- 
cdl l5m 2.47E-13 2.48E-13 2.49E-13 2.51E- 
er167 5.18E-14 6.86E-14 8.84E-14 1.11E- 
~ ~ 1 3 6  1.09E-13 1.16E-13 1.22E-13 1.28E- 
te123 3.26E-14 4.13E-14 5.14E-14 6.32E- 
tb160 2.39E-14 2.71E-14 3.05E-14 3.39E- 
ru105 3.24E-14 3.27E-14 3.31E-14 3.34E- 
sn125 3.01E-14 3.02E-14 3.04E-14 3.05E- 

sr 14; 1.36E-14 1.52E-14 1.69E-14 1.85E- 
1.33E-14 1.49E-14 1.65E-14 1.82E- 

r b  88 1.25E-14 1.24E-14 1.24E-14 1.24E- 
sn123 1.02E-14 1.03E-14 1.03E-14 1.03E- 

1 135 9.97E-15 9.96E-15 9.95E-15 9.93E- 
te132 9.45E-15 9.45E-15 9.44E-15 9.43E- 
sbl2l i  6.466-15 6.89E-15 7.33E-15 7.76E- 
li 7 5.30E-15 5.96E-15 6.61E-15 7.27E- 
cd108 2.20E-15 3.04E-15 4.07E-15 5.33E- 
te134 5.70E-15 5.69E-15 5.67E-15 5.66E- 

1130 3.21E-15 3.52E-15 3.82E-15 4.12E- 
~ b 1 2 4  3.13E-15 3.25E-15 3.38E-15 3.50E- 
sn114 1.16E-15 1.46E-15 1.81E-15 2.19E- 
i n l l 7 m  2.26E-15 2.28E-15 2.30E-15 2.32E- 
r b  86 1.04E-15 1.13E-15 1.23E-15 1.33E- 
dy165 7.57E-16 8.24E-16 8.92E-16 9.60E- 
in117 6.69E-16 6.75E-16 6.82E-16 6.88E- 
cs134m 1.00E-16 1.12E-16 1.24E-16 1.36E- 
cd118 1.25E-16 1.26E-16 1.26E-16 1.27E- 

e 75 8.50E-17 8.49E-17 8.48E-17 8.47E- 
7nll9m 3.10E-17 3.11E-17 3.12E-17 3.13E- 

1 sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00 
0 f r a c t i o n  o f  t o t e  

power= .OOmw burnup= b383.mwd f l u x =  
0 i n i t i a l  621813. d 913125. d A****** 

5 1.4ZE-15 1.4 
6 1.03E-15 1.0 
6 6.94E-16 6.9 
6 1.48E-16 1.4 
6 1.27E-16 1.2 
7 8.46E-17 8.4 
17 3.14E-17 3.1 
it%, 2Ogud/mtu 40 

absor t i o n  r a t e  
2.71E+!8n/cm**2- 
d ******* d **** 

sas2h: f a r - f i e l d  c r i t  based on bLu 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 
power= 4.OOOE-O3mw. burnup=4.3830E+Ofmwd f l u x =  2.7?E+08n/cm**2-sec 

0 nuc( ide concentrations, gram atoms 

charge 821813. d 91312 
1.75E-04 1.97E-04 2.1 
5.20E-07 5.84E-07 6.4 
3.89E-11 3.95E-11 4.0 
1.56E-34 1.59E-34 1.6 
3.76E-09 b.19E-09 4.6 
2.90E-05 3.25E-05 3.6 

.00E+00 .00E+00 .O 
3.48E-06 3.91E-06 4.3 
2-38E-10 2.97E-10 3.6 

bas is  = s i n  , d *****a* d ****f 
IE-04 2.4OE-04 2.6 
IE-07 7.13E-07 7.7 
IE-11 4.06E-11 4.1 
E-34 1.63E-34 1.6 
E-09 5.02E-09 5.4 
E-05 3.97E-05 4.3 
IE+00 .00E+00 .O 
iE-06 4.76E-06 5.1 
'E-10 L.33E-10 5.1 
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mg 28 4.31E-24 4.30E-24 4.29E-24 4.28E-24 
a1 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 

28 2.27E-10 2.12E-10 2.11E-10 2.11E-10 
a1 29 5.65E-23 7.00E-23 8.55E-23 1.02E-22 
a l  30 2.11E-33 2.95E-33 4.01E-33 5.29E-33 
s i  28 8.10E-02 8.96E-02 9.82E-02 1.07E-01 
s i  29 2.16E-07 2.70E-07 3.30E-07 3.95E-07 
s i  30 6.04E-13 8.52E-13 1.16E-12 1.53E-12 
s i  31 4.29E-25 6.06E-25 8.23E-25 1.09E-24 
s i  32 5.34E-31 7.81E-31 1.09E-30 1.47E-30 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 

! flux 
2.72E+08 2.71E+08 2.71E+08 

sas2h : 
power 

f a r - f i e l d  c r i t  based on 
.= 4.000E-03mw, burnupz4. 

charge 821813. d 91312 
7.42E-01 8.77E-01 1.0 

nuc 1 i de cor 
bas is  = s i r  

I****** d * * *a  
1.17E+00 1. 
2.66E-04 3. 
5.71E-05 6. 
9.17E-06 1. 
9.64E-12 1. 
8.66E-06 1. 
4.17E-12 4. 
1.15E-11 1. 
1.98E-11 2. 

.00E+00 
1.69E-05 2: 

.00E+00 
5.33E-09 6: 
2.47E-13 2. 
l.09E-12 1. 
2.25E-12 2. 
1 . 4 - 1  1. 
l.47E-07 1. 

.00E+00 
2.73E-18 2: 
5.74E-23 6. 
3.38E-21 3. 
2.02E-18 2. 
3.43E-18 3. 
4.36E-17 4. 
2.29E-12 2. 
1.69E-28 1. 
7.63E-15 8. 
1.67E-14 . 
4.07E-09 1 

.83E-25 9 :  

.9OE-09 . 

.,I,-11 f .  

.05E-09 

.22E-04 7: 

!O wd/mtu 40% h20/ 8% uo2 
7~~+08n/cm**2-sec 

!ntrat ions,  gram atoms 
l reactor  assembly 

r *  d ******a d 
IE+OO 1.33E+00 
IE-04 3.38E-04 
IE-05 6.81E-05 
IE-05 1.09E-05 
E l l  1.14E-11 
tE-05 1.OOE- 5 
iE-12 4.55E-82 
1 1.26E-11 
- 1  2.29E-11 
IE+OO .00E+00 
IE-05 2.18E-05 
IE+OO .00E+00 
'E-09 6.17E-09 
IE-13 2.70E-13 
IE-12 1.19E-12 
)E-12 2.66E-12 
IE-11 1.7OE-11 
IE-07 l.7OE-07 
IE+00 .00E+00 
IE-18 2.98E-18 
)E-23 6.26E-23 
IE-21 3.99E-21 
IE-18 2.34E-18 
IE-18 3.74E-18 
iE-17 4.75E-17 
iE-12 2.65E-12 
IE-28 1.84E-28 
IE-15 8.33E-15 
!E-14 1.82E-14 
IE-09 4.7OE-09 
IE-25 2.OOE-25 
IE-09 2.08E-09 
IE-10 1.04E-10 
IE-09 1.24E-09 
PE-04 7.19E-04 
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f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwt%, ZOgwd/mtu 40% h2o/ 
-= 4.000E-03mw, burnup=4.3830E+03mwd f l u x =  2.71E+08n/cm**2-sec 

nucf ide  concentrations, gram a 
bas is  = s i n g l e  reactor  assembl 

charge 821813. d 913125. d ******* d ******* d ******* d 
1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 
1.81E-11 1.8lE-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.08E-12 8.08E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
6.39E-21 7.11E-21 7.89E-21 8.66E-21 9.43E-21 9.43E-21 
2.09E-17 2.32E-17 2.57E-17 2.82E-17 3.07E-17 3.07E-17 
4.82E-07 5.42E-07 6.0lE-07 6.61E-07 7.21E-07 7.21E-07 
2.69E-02 3.02E-02 3.35E-02 3.68E-02 4.00E-02 4.00E-02 
9.32E+00 9.35E+00 9.39E+00 9.42E+00 9.46E+00 9.46E+00 
7.16E+02 7.14E+02 7.12~+02 7.11E+02 7.09~+02 7.09~+02 
1.77E+02 1.77E+02 1.77E+02 1.77E+02 1.78E+02 1.78~+02 
3.19E-06 3.17E-06 3.17E-06 3.17E-06 3.17E-06 3.17E-06 
3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
3.21E-07 3.19E-07 3.19E-07 3.19E-07 3.18E-07 3.18E-07 

.00E+00 1.03E-40 3.08E-40 6.16E-40 1.33E-39 1.33E-39 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 
8.83E-12 8.77E-12 8.76E-12 8.75E-12 8.73E-12 8.73E-12 
2.1OE-12 2.08E-12 2.086-12 2.08E-12 2.08E-12 2.08E-12 
4.03E-07 4.52E-07 5.00E-07 5.49E-07 5.97E-07 5.97E-07 
4.20E+01 4.20E+01 4.19E+01 4.19E+01 4.19E+01 4.19E+01 
1.55E-06 1.54E-06 1.54E-06 1.54E-06 1.54E-06 f.54E-06 
4.64E-05 4.61E-05 4.61E-05 4.61E-05 4.60E-05 4.60E-05 

.00E+00 8.76E-43 2.63E-42 5.25E-42 1.14E-41 1.14E-41 
9.41E-15 9.32E-15 9.31E-15 9.29E-15 9.27E-15 9.27E-15 

.00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+OO 
1.14E-09 1.13E-09 1.13E-09 1.13E-09 1.13E-09 1.13E-09 
3.16E-13 3.23E-13 3.32E-13 3.41E-13 3.49E-13 3.49E-13 
2.34E-02 2.34E-02 2.33E-02 2.33E-02 2.336-02 2.33E-02 
9.55E+00 1.06E+01 1.17E+Ol 1.28E+01 1.38E+01 1.38E+01 
8.79E-02 1.09E-01 1.33E-01 1.58E-01 1.85E-01 1.85E-01 
3.67E-05 4.52E-05 5.48E-05 6.52E-05 7.62E-05 7.62E-05 
1.14E-06 1.69E-06 2.40E-06 3.28E-06 4.36E-06 4.36E-06 
2.45E-15 3.60E-15 5.1OE-15 6.97E-15 9.24E-15 9.24E-15 
1.80E-30 5.23E-30 1.35E-29 3.17E-29 6.88E-29 6.88E-29 
7.64E-41 2.29E-40 5.35E-40 1.30E-39 2.75E-39 2.75E-39 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.74E-19 2.26E-19 2.87E-19 3.55E-19 4.29E-19 b.29E-19 
7.95E-17 1.04E-16 1.31E-16 1.62E-16 1.96E-16 1.96E-16 
6.18E-04 8.11E-04 1.03E-03 1.27E-03 1.54E-03 1.54E-03 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 ud/mtu 40% h20/ 8% uo2 
power= 4.OOOE-O3mw, burnup=4.38301+03mwd f l u x =  2.7~E+0~n/cm**2-sec 

0 nuc I i de  concentrat ions,  gram atoms 
bas i s  = s i n g l e  reac to r  assembly 

charge 821813. d 913125. d ******* d ******* d ******* d 
cm245 2.36E-16 4.20E-16 6.98E-16 l.lOE-15 1.66E-15 1.66E-15 
cm246 4.46E-19 8.95E-19 1.66E-18 2.87E-18 4.73E-18 4.73E-18 
cm247 1.40E-23 3.18E-23 6.57E-23 1.26E-22 2.28E-22 2.28E-22 
cm248 4.38E-27 1.12E-26 2.59E-26 5.51E-26 1.09E-25 1.09E-25 
cm249 1.39E-37 3.55E-37 8.19E-37 1.74E-36 3.43E-36 3.43E-36 
cm250 1.25E-42 3.60E-42 9.27E-42 2.17E-41 4.70E-41 4.70E-41 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.72E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-07 
0 l q  a r ray  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 4q a r ray  has 1 e n t r i e s .  
0 54q a r ray  has 12 e n t r i e s .  
l l i b r a r y  information...  

c ross -sec t i on  data taken from p o s i t i o n  number 4 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

0 
g:::le-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... ................................................................................ 
* 

p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 
L made from mod i f i ed  card-image or igen-s  l i b r a r i e s  o f  sca le  4.2 

data from the  L igh t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  
c decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf /b -v i  

* 

ac t  i n i des  page 32 

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : t h e  wpresas2M case updat ing  a l l  nuc l i des  on the  sca le  mlurnup* l i b r a r y  
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1 f i s s i o n  product y i e l d s  are  from endf/b-v 
* * 

[hoton L i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t e photon data a r e  from the master photon data base, 

produced t o  i nc lude  bremsstrahlung from uo2 m a t r i x  * 
* * 

see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 
* 
................................................................................ 
................................................................................ 

.other i d e n t i f i c a t i o n  and s i zes  o f  L ib rary .  
data se t  name: f t 33 f001  

8/28/1996 date  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  Light-element nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

7993 number o f  nonzero o f f - d i e  onel m a t r i x  elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX 20 wd/mtu 40% hZo/ 8% uo2 page 33 

power= .OOmw, burnup= 5844.mwd f l u x =  2 .&8~+!8nlcm**2-8ec 
bas i s  = 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 
i n i t i a l  re**+** d ******c d ****&** d **a**** d *++**+a d 

product ions  1.150297E+06 1.151651E+06 1.152966E+06 1.154243E+06 1.155483E+06 1.155483E+06 
absorpt ions 9.452068E+OS 9.4624786+05 9.472621€+05 9.482513E+05 9.492169€+05 9.492169E+05 
k i n f i n i t y  1.216979E+00 1.217071E+00 1.217156E+00 1.217234E+00 1.217302E+00 1.217302E+00 

i n i  t i n 1  **r+**r d ******* d ******* d ******* d ******* d 
a c t i n i d e  
n b s o r ~ t i o n s  9.348808€+05 9.357344€+05 9.365691E+05 9.373851€+05 9.381828E+05 9.381828€+05 
n o n - a i t i n i d e  
abs. f racs .  1.092452E-02 1.111060E-02 1.128829E-02 1.145917E-02 1.162446E-02 1.162446E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.OOwtX 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o t r a c t i o n  01 t o t a l  absor t i o n  r a t e  

power. .OOmu burnup. 5844. nwd f l u x =  2.68~+~8n/cm**2-8ec 
0 in i t ia l  A** * * * *  d ******* d &****a* d ******* d ******* d 

am14 
eu15 
nd14 
rhlO 
xe13 
gd15 
cs13 
am14 
t c  9 
c d l l  
nd14 
mo 9 
am15 
ad15 
sm15 

page 34 
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z r  96 
nd150 
xe136 

s:':: 
r b  85 
cd l  1 1 
z r  94 
zr  90 
cu152 
eu155 
sm154 
te130 
r b  87 
ru  99 
se 77 
pd106 
gd156 
k r  84 
gd154 
sb121 
s t  79 
sbl23 
dy161 
k r  86 
te128 
se 80 
te125 

f i s s i o n  products page 35 
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8.57E-09 
5.84E-09 
9.45E-09 
6.97E-09 
6.39E - 09 
4.96E-09 
5.45E-09 
6.38E-09 
5.00E-09 
4.92E-09 
5.1OE-09 

f a r - f i e l d  c r  

9.29E-09 1.00E- 
6.84E-09 7.93E- 
9.53E-09 9.62E- 
7.56E-09 8.16E- 
7.05E-09 7.72E- 
5.82E-09 6.74E- 
6.18E-09 6.96E- 
6.92E-09 7.47E- 
5.66E-09 6.35E- 
5.43E-09 5.95E- 
5.51E-09 5.92E- 

i t  based on b&w 1 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= - .OOmu burnupa 5844.mwd f l u x =  2.68E+g8n/cm**2-sec 
i n i t i a l  A** * * * *  d *a***** d A * * * * * *  d a*+**** d ***a*** d 

f i s s i o n  products page 36 
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. 
tel29m 
k r  80 
a g l l l  
eu157 
pm148 
er167 
c d l  l5m 

. . . . - . . 

2.51E-11 
3.28E-11 
1.79E-11 
2.93E-11 
1.87E-11 

f a r - f i e l d  c : r i t  based on b8w 15n 

.OOmu 
i n i t i a l  

2.19E-11 
1 .O6E- 11 
1.70E-11 
1.62E-11 
1.56E-11 
1.lOE-11 
1.50E-11 
1.29E-11 
8.82E-12 
6.52E-12 
9.57E-12 
6.15E- 12 
8.09E-12 
4.84E-12 
4.41E-12 
6.72E-12 
1.83E-12 
4.48E-13 
4.66E-13 
3.96E-13 
3.67E-13 
1.38E- 13 
2.52E-13 
1.35E- 13 
7.66E-14 
3.75E-14 
3.37E-14 
3.06E-14 
2.01E- 14 
1.98E- 14 
6.84E-15 
1.23E-14 
7.92E-15 
1.03E- 14 
8.19E- 15 
9.93E-15 
9.43E-15 
4.42E-15 
5.65E-15 
2.61E-15 

f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  
5844.mwd f l u x =  2.68~+g8n/cm**2-sec 

+*r*r** d A * * * * * *  d *c+***+ d ******* d 

f i s s i o n  products page 37 
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in117 6.94E-16 7.00E-16 7.06E-16 7.12E-16 7.18E-16 7.18E-16 
cs134m 1.48E-16 1.60E-16 1.72E-16 1.84E-16 1.96E-16 1.96E-16 
c d l l 8  1.27E-16 1.28E-16 1.28E-16 1.29E-16 1.3OE-16 1.30E-16 

e 75 8.47E-17 8.46E-17 8.45E-17 8.44E-17 8.43E-17 8.43E-17 
f n l l 9 m  3.15E-17 3.16E-17 3.17E-17 3.18E-17 3.19E-17 3.19E-17 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gud/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmu burnup= 5844 .mud f l u x -  2.68~+68n/cm**2-sec 
0 ini t ial  A****** d ******* d A******  d ****+** ,j ******* d 

1 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX8 

power= 4.000E-03mw, burnup=5.8440E+03mud f l u x =  2 
0 nucf ide  conc 

bas is  = s ing  
charge ******* d ******* d ******* d ***** 

h 1 2.61E-04 2.83E-04 3.04E-04 3.21%-04 3.4 
h 2 7.77E-07 8.41E-07 9.06E-07 9.70E-07 1.0 
h 3 4 1 1 E - 1  4.19E-11 4.24E-11 4.29E-11 4.3 
h 4 1.65E-34 1.68E-34 1.70E-34 1.72E-34 1.7 

he 3 5.43E-09 5.83E-09 6.23E-09 6.61E-09 6.9 
he 4 4.32E-05 4.68E-05 5.04E-05 5.40E-05 5.7 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .O 
ne 20 5.19E-06 5.62E-06 6.05E-06 6.48E-06 6.9 
ne 21 5.10E-10 5.92E-10 6.81E-10 7.75E-10 8.7 
ne 22 3.43E-08 3.72E-08 4.00E-08 4.29E-08 4.5 
ne 23 7.12E-15 7.15E-15 7.15E-15 7.14E-15 7.1 
na 22 4.2OE-11 4.22E-11 4.22E-11 4.21E-11 4.2 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.5 
na 24 2.85E-08 2.77E-08 2.77E-08 2.77E-08 2.7 
na 24m 4.68E-15 4.56E-15 4.56E-15 4.55E-15 4.5 
na 25 1.61E-24 1.85E-24 2.12E-24 2.40E-24 2.6 
mg 24 3.97E-02 4.25E-02 4.54E-02 4.83E-02 5.1 
mg 25 5.57E-08 6.43E-08 7.35E-08 8.32E-08 9.3 
n g  26 7.76E-07 8.41E-07 9.05E-07 9.69E-07 1.0 
mg 27 2.13E-12 2.13E-12 2.13E-12 2.13E-12 2.1 
mg 28 4.28E-24 4.29E-24 4.29E-24 4.28E-24 4.2 
a1 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.9 
a1 28 2.11E-10 2.06E-10 2.06E-10 2.05E-10 2.0 
a1 29 l.2OE-22 1.40E-22 1.61E-22 1.83E-22 2.0 
a l  30 6.81E-33 8.58E-33 1.06E-32 1.30E-32 1.5 
m i  28 1.15E-01 1.24E-01 1.32E-01 1 1 E - 0  1.4 
r i  29 4.66E-07 5.42E-07 6.23E-07 7.10E-07 8.0 
r i  30 1.97E-12 2.49E-12 3.08E-12 3.76E-12 4.5 
r i  31 1.40E-24 1.76E-24 2.18E-24 2.66E-24 3.2 
m i  32 1.93E-30 2.48E-30 3.11E-30 3.84E-30 4.6 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.7 
0 f l u x  2.68E+08 2.68E+08 2.68E+08 2.6 
1 

ras2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 
power= 4.000E-03mw, burnup=5.8440€+03mwd f l u x *  2 

o nuc [ i de conc 
bas is  = s ing  

10gwd/mtu 40% h2o/ 8% uo2 
68E+08n/cmZ*2-sec 
bntretions, gram atoms 
e reactor  assembly * '.J ******a d 
IE-04 3.48E-04 
IE-06 1.03E-06 
E-11 4.34E-11 
E-34 1.74E-34 
IE-09 6.99E-09 
IE-05 5.76E-05 
IE+00 .00E+00 
E-06 6.91E-06 
tE-10 8.74E-10 
'E-08 4.57E-08 
tE-15 7.14E-15 
E-11 4.21E-11 
1E+03 7.SE+03 
'E-08 2.77E-08 
IE-15 4.55E-15 
'E-24 2.69E-24 
E-02 5.11E-02 
IE-08 9.35E-08 
iE-06 1.03E-06 
iE-12 2.13E-12 
E-24 4.27E-24 
IE+04 4.99E+04 
IE-10 2.05E-10 
'E-22 2.07E-22 
IE-32 1.56E-32 
'E-01 1.49E-01 
E-07 8.01E-07 
IE-12 4.53E-12 
IE-24 3.2aE-24 
IE-30 4.68E-30 
1E+04 5.75E+04 
IE+08 2.68E - 07 

!O wd/mtu 40% h2o/ 8% uo2 
6!~+08n/ce**2-iec 
mt ra t i ons ,  gram atoms 
e reac to r  assembly 

f i s s i o n  products 

l i g h t  elements 

ac t i n ides  

page 38 

page 39 

page 40 . 
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f a r - f i e l d  c r i t  based on bLw 15 
# =  4.000E-03m. burnu~=5.6440E+ 

ixl5, 3 . 0 0 ~  
,03mwd. f l u  

act  i n ides  page 41 
, - ' - 

4 p, ;: gucl i d e  concentrat  ions, gram 
d : ,  as is  = s i n  t e  reac to r  rssemb 

Y! ,;: =harge trz+r*+ d b*i+c*r d ++r+**+ d +*r+fr* d ++r++r* d 
.pa233 1.45E-06 1.45E-06 1.45~-06 1.45~-06 1.45E-06 1.15E-06 
pa234n 1.81E-11 .8lE-11 .UTE-11 .6lE-11 1.8lE-11 1.81E-11 
pa234 LOBE-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 
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u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm24 1 
cm242 
cm243 
cm244 

1 
sas2h: 

power 
0 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.0OwtX, ZOgwd/mtu 
,= 4.OOOE-03mw, burnup=5.8440E+03mwd f l u x =  2.68E+08n/c 

nut[ i d e  concentrat  r ons 
bas is  = t i n g l e  reactor  

charge ******* d a****** d ***I*** d ******* d ***** 
1.66E-15 2.42E-15 3.42E-15 4.7OE-15 6.3lE-15 6.3 
4.73E-18 7.45E-18 1.13E-17 1.67E-17 2.38E-17 2.3 
2.28E-22 3.91E-22 6.42E-22 1.02E-21 1.56E-21 1.5 
1.09E-25 2.04E-25 3.62E-25 6.17E-25 1.01E-24 1.0 
3.43E-36 6.41E-36 l.14E-35 1.94E-35 3.18E-35 3.1 
4.70E-41 9.52E-41 1.83E-40 3.34E-40 5.86E-40 5.8 

.00E+00 .00€+00 .00E+00 .00E+00 .00E+00 .O 

IE+00 
E-12 
'E- 12 
IE-07 
iE+01 
1E-06 
IE - 05 
IE - 40 
E-15 
IE+00 
I€-09 
;E- 13 
E-02 
'E+Ol 
'E-01 
rE - 04 
IE - 05 
'E- 14 
IE - 28 
IE-38 
IE+OO 
i E -  19 
IE -  16 
!E-03 
IE - 06 
iE- 10 
IE-08 
)E+OO 
!E-16 
)E - 39 
)E+OO 
IE-21 
IE - 08 
iE-17 
'E-12 

iOX h20/ 8% u02 
a**2-sec 
, gram atoms 
assembly '* d 
IE- 15 
I€-17 
iE-21 
IE-24 
IE - 35 
iE - 40 
)€too 

ac t  i n ides  page 42 
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t o t a l s  3.73E+04 
0 f l u x  
0 l q  a r ray  has 
0 3q a r ray  has 
0 3q a r ray  has 
0 3q a r ray  has 
0 4q a r ray  has 
0 54q a r ray  has 
l l i b r a r y  information.. 

3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
2.68E+08 2.68E+08 2.68E+08 2.68E+08 2.68E-07 

20 en t r i es .  
1 en t r i es .  
1 e n t r i e s .  
1 e n t r i e s .  
1 e n t r i e s .  

12 en t r i es .  

c ross -sec t i on  data taken from p o s i t i o n  number 1 o f  l i b r a r y  on u n i t  15. 

pass 5 
pass 1 

0 
e:::le-sYstern c o n t r o l  i.du~C sas2 1 i b ra ry *  
used a time-dependent neut ron spectrum f o r  each o f  t he  above passes 

pass 0 appl  i e s  s t a r t - u p  f u e l  densi i t i e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*scale-system c o n t r o l  nodule sas2 L ibrary*  
used a time-dependent neut ron spectrum f o r  each o f  t he  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 

made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 
data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  * 

t decay data, i n c l u d i n g  gamma and t o t a l  energy, are from end f /b -v i  

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the mpresas2u case updat ing  a l l  nuc l i des  on the  sca le  k r n u p o o  l i b r a r y  

* f i s s i o n  product y i e l d s  are  from endf/b-v 
*  hoto on l i b r a r i e s  use an 18-energy-group s t r u c t u r e  

t e photon data  are  from the master photon data base, * 
produced t o  inc lude bremsstrahlung from uo2 m a t r i x  

see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 
* 

................................................................................ 
* 
................................................................................ 

.other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data se t  name: f t15 f001 

8/28/1996 da te  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  L i b r a r y  
689 number o f  L ight-e lement nuc l ides  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l ides  

0 7993 number o f  nonzero o f f -d iagona l  ma t r i x  elements 
0 *************************t.*I**************************************** 

1 sas2h: f a r - f i e l d  c r i t  based on b6w 15x15, 3.00wtX ZOgwd/mtu 40% h2o/ 8% uo2 
power. .OOmu, burnup= 7305 .mud f l u x =  2 .b7~+08n/cm**2-sec 

o bas is  = 
page 43 
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0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  co r rec t  
*****a* d ******* d ****c*:~:Y* 

i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 
0 i n i t i a l  *t***** d 

product ions 1.157562E+06 1.158774E+06 1.159951E+06 1.161091E+06 1.162197E+06 
absorpt ions 9.515668E+05 9.525161E+05 9.534447E+05 9.543523E+05 9.552406E+05 
k i n f i n i t y  1.216479E+OO !;$!f~!O~+OO 1.216589E+00 

!if!fff7a+00 
1.216654E+00 

0 i n i t i a l  **+a*** d ******* d 
a c t i n i d e  
absorpt ions 9.405191E+05 9.413034E+05 9.420699E+05 9.428184E+05 9.435494E+05 
non -ac t i n i de  
abs. f racs .  1.161009E-02 1.177174E-02 1.193023E-02 1.208556E-02 1.223892E-02 

1 oas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.OOutX 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  01 t o t a l  absor t i o n  r a t e  

power= OOmu burnup= 7305 .mud f l u x =  2.67E+18n/cm**2-scc 
0 ini;ial &****** d ******* d A * * * * * *  d ******* d 

page 44 
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xe134 6.17E-07 6.54E-07 6.92E-07 7.30E-07 7.67E-07 
z r  92 4.95E-07 5.25E-07 5.55E-07 5.85E-07 6.14E-07 

1127 4.38E-07 4.67E-07 4.96E-07 5.25E-07 5.54E-07 
ru104 4.08E-07 4.34E-07 4.60E-07 4.87E-07 5.13E-07 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2 
o f r a c t i o n  01 t o t a l  a6sor t i o n  r a t e  

power= .OOmw burnup. 7305.mwd f l u x =  2.67E+!8n/cm**2-sec 
0 ini t ial  A * * * * * *  d ******* d &****** d ******* d 

z r  96 
nd150 
xe136 
b r  81 
r b  85 
c d l l l  
pm147 
z r  94 
z r  90 
eu152 
sm154 
te130 
eu155 
r b  87 
r u  99 
se 77 
pdlO6 
gd154 
gd156 
k r  84 
sb l21 
se 79 
d 161 
sg123 
k r  86 
te128 
se 80 
rulOO 
te125 
tb159 
gd158 
c d l l 2  
ndl42 
be134 
sm148 
l i  6 
ba135 
s r  90 
sn117 
eu154 
pdl04 
dy164 
cd114 
s n l l 9  
dy162 
rn115 
rh105 
p d l l 0  
s r  88 

3.97E - 07 
3.50E-07 
3.34E-07 
2.51E-07 
2.42E-07 
2.16E-07 
2.65E-07 
2.12E-07 
1.92E-07 
1.87E-07 
1.57E-07 
1.53E-07 
1.83E-07 
1.40E-07 
1.08E-07 
9.99E-08 
8.74E-08 
5.99E-08 
6.91E-08 
6.65E-08 
5.15E-08 
5.13E-08 
4.11E-08 
4.17E-08 
3.66E-08 
3.42E-08 
2.39E-08 
1.86E-08 
2.25E-08 
2.OlE-08 
1.58E-08 
1.60E-08 
1.30E-08 
1.26E-08 
1.16E-08 
1.33E-08 
1.03E-08 
1.62E-08 
1.19E-08 
1.15E-08 
8.79E-09 
8.60E - 09 
9.1OE-09 
9.35E-09 
7.83E-09 
8.56E-09 
9.77E-09 
7.03E-09 
6.73E-09 

f a r - f i e l d  c r  

5.44E-08 
4.48E-08 
4.44E-08 
3.88E-08 
3.64E-08 
2.54E-08 
2.10E-08 
2.39E-08 
2.16E-08 
1 .TIE-08 
1.71E-08 
1.46E-08 
1.42E-08 
1.30E-08 
1.41E-08 
1.17E-08 
1.61E-08 
1.27E-08 
1.22E-08 
9.91E-09 
9.48E-09 
9.79E-09 
9.95E-09 
8.62E-09 
9. l lE-09 
9.85E-09 
7.59E-09 
7.14E-09 

, i t  based 01 

1.29E-08 1.37E-08 1.44E-08 
1.11E-08 1.24E-08 1.37E-08 
1.04E-08 1.13E-08 1.23E-08 
1.05E-08 1.12E-08 1.19E-08 
1.06E-08 1.12E-08 1.18E-08 
9.45E-09 1.03E-08 1.12E-08 
9.66E-09 1.02E-08 1.08E-08 
9.93E-09 1.00E-08 1.01E-08 
8.17E-09 8.75E-09 9.35E-09 
7.55E-09 7.95E-09 8.35E-09 

n bLw 15x15 3.00wtX 2Ogwd/m 
f r a c t i o n  o f  t o t a l  absorp t ion  

t u  40% h2o/ 8% uo2 
r a t e  

f i s s i o n  products 

f i s s i o n  products 

I1 

page 45 

page 46 
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4.88E-09 
4.39E-09 
3.49E-09 
3.78E-09 
3.21E-09 
3.69E-09 
2.31E-09 
2.44E-09 
2.16E-09 
2.24E-09 
1.94E-09 
1.86E-09 
2.56E-09 
1.92E-09 
1.80E-09 
1.96E-09 
1.31E-09 
1.54E-09 
9.47E-10 
1.1OE-09 
1.11E-09 
1.1OE-09 
8.17E-10 
6.72E-10 
9.54E-10 
9.08E-10 
5.47E-10 
6.23E-10 
4.49E-10 
5.76E-10 
5.42E-10 
3.7OE-10 
2.28E-10 
2.19E-10 
1.66E-10 
1.60E-10 
1.47E-10 
1.35E-10 
8.40E-11 
1.11E-10 
5.51E-11 
3.93E-11 
4.54E-11 
4.58E-11 
3.25E-11 
4.18E-11 
3.55E-11 
2.67E-11 
2.12E-11 
t based 

rer= .OOmw burnup= 
in i  t i a1 &****** d 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
7305. mwd f l u x -  2.67E+g8n/cm**2-sec 

re++**+ d A*+****  d +**el**  d 

f i s s i o n  products  page 47 
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bas i s  = s i n  l e  reac to r  assembly 
*er r * *  d ****f** d 

he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
m 28 
a! 27 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31  
s i  32 

: o t a l s  
f l u x  

page 50 sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15 
= 4.000E-03mwe burnup=7.3050E+ 

;XIS, 3.00wt%, 20gwd/mtu 40% h20/ 
.03mud f l u x =  2.77E+08n/cn**Z-sec 

nuc[ ide  concentrat ions,  gram at 
bas i s  = s i n  l e  reac to r  assembly 

I****** d ****B** d 
2.69E+00 2.91€+00 
1.17E-03 1.34E-03 
1.72E-04 1.90E-04 
2.72E-05 3.01E-05 
2.69E-11 2.96E-11 
2.08E-05 2.25E-05 
7.24E-12 7.62E-12 
1.98E-11 2.09E-11 
4.76E-11 5.14E-11 

.00E+00 .00E+00 
8.28E-05 9.60E-05 

.00E+00 .00E+00 
1.28E-08 1.39E-08 
4.29E-13 4.52E-13 
1.88E-12 1.98E-12 
6.29E-12 6.91E-12 
3.53E-11 3.82E-11 
3.54E-07 3.83E-07 

.00E+00 .00E+00 
4.74E-18 4.99E-18 

ac t  i n i d e s  
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sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 
-= 4.000E-03mu, burnup=7.3050E+03mud f l u x =  2 

n u c l i d e  conc 

charge 
1.45E-06 
1.81E-11 
8.08E-12 

.00E+00 
1.25E-20 
1 .05E-17  

b a s i s  = s i n  
I * *****  d * * * *a  

1.44E-06 1.4 
1 8 1 E - 1  1.8 
8.08E-12 8.0 

.00E+00 .O 
1.49E-20 1.5 
4.79E-17 5.0 
1.14E-06 1.2 
6.26E-02 6.5 
9.70E+00 9.7 
6 .97~+02  6.9 
1 .80~+02 1.1 
3.19E-06 3.1 
3,63E+04 3.6 
3.17E-07 3.1 
7.75E-38 1.2 

.00E+00 .O  
8.73E-12 8.7 
2.07E-12 2.0 
9.33E-07 9.8 
4.18E+01 4.1 
1.53E-06 1.5 
4.58E-05 4.5 
6.61E-40 1.0 
9.19E-15 9.1 

!Ogwd/mtu 40% h2o/ 8% uo2 
77E+08n/cm**2-sec 

m t r a t i o n s ,  gram atoms 
e r e a c t o r  assembly 

I* d 
IE-06 
I E - 11 
IE-12 
)E+OO 
iE-20 
iE-17 
IE - 06 
IE - 02 
IE+OO 
iE+O2 
IE+OZ 
)E-06 
i ~ + 0 4  
'E-07 
IE-37 
IE+00 
!E-12 
'E-12 
IE-07 
IE+01 
!E-06 
IE - 05 
IE-39 
1E-15 

a c t  i n i d e s  page 51 
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sasth: f a r - f i e l d  c r i t  based on bSu 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw. burnup=7.3050E+03mud f l u x =  2.77E+08n/cm**2-sec 

n u c l i d e  concentrat ions,  gram atoms 
bas i s  = s i n  l e  reac to r  assembly 

,-herme ******* d ***+*** d *re*+** d ***rB** d 
cm24 5 
cm246 
cm24 7 
cm248 
cm249 
cm250 
cm25 1 

t o t a l s  

. r esu l t 8  on l o  l e a l  u n i t  no. 71. p o s i t i o n  1. f o r  t ime s tep  1. subcase 6. ( run  
t i t l e :  ~ a s 2 h :  ! o r - f i e l d  c r i t  based on bar  15x15, 3.00wt%, Ogrdlmtu 40% h2o l  8% 

rss2h: 
decay, f o l l  

0 

f a r - f  i e l d  
owing reac 

i n i t i a l  
4.34E-04 

p o s i t i o n  
uo2 

c r i t  based on bSw 15x15 3.OOwtX, ZOgwd/mtu 40% h20/ 8% uo2 
: t o r  i r r a d i a t i o n  i d c n t  i f  (ed by: power= b.000E-03mw, burnup=7.3050E+03mwd, 

nuc l f de  concentrat ions,  grams 
bas ia  = s i n g l e  reac to r  assembl 

304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 18r6.3 d 
4.34E-04 4.34E-04 4.34E-04 4.34F-01 4-3LF-OL 4.3LF-01 

case 

a c t i n i d e s  

p o s i t i o n  

page 52 

l i g h t  elements page 
f l u x =  2.77E+08n/cm**2-~ec 
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s i  29 3.54E-05 3.54E-05 3.54E-05 3.54E-05 3.54E-05 3.54E-05. 3.54E-05 
t o t a l  1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52~+06 

1 I 

sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX1 20gud/mtu 40% h2o/ 8% uo2 l i g h t  elements page 54 
decay, f o l l o w i n g  reac tor  i r r a d i a t i o n  i d e n t i f l e d  by: power= 4.000E-03mw, burnup=7.3050E+03mud, f I u x =  2.77E+08h/cm**2-sec 

0 element r a d i o a c t i v i t y ,  cu r i es  
bas i s  = s i n  l e  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3.d 
h 1.32E-06 1.26E-06 1.20E-06 1.15E-06 1.10E-06 1.05E-06 9.99E-07 

na 8.43E+00 4.66E-06 3.73E-06 2.99E-06 2.39E-06 1.92E-06 1.53E-06 
t o t a l s  2.56E+01 5.92E-06 4.93E-06 4.14E-06 3.49E-06 2.96E-06 4.53E-06 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 l i g h t  elements page 55 

decay, f 01 lowing reac to r  i r r a d i a t i o n  i den t  i f !ed by: power= 4.000E-03mw, burnup=7.3050E+03mud, f l u x =  2.77E+08n/cm**2-sec 
0 element thermal power, watts 

bas is  = s i n  l e  reac tor  assembly 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 

na 1.71E-01 6.59E-08 5.28E-08 4.23E-08 3.38E-08 2.71E-08 2.17E-08 
t o t a l s  4.78E-01 6.596-08 5.28E-08 4.23E-08 3.39E-08 2.71E-08 2.17E-08 

1 
sas2h: f a r - f i e l d  c r i t  based on bLw 15x15 3.00wtX1 2Ogwd/mtu 40% h20/ 8% uo2 l i g h t  elements page 56 

decay, f 01 lowing reac to r  i r r a d i a t i o n  i den t  i f  !ed b : power- 4.000E-03mw, burnup=7.3050E+03mwd, f l u x =  2.77E+08n/cm**2-sec 
o nuc r i de  gamma power, watts 

bas i s  =s ing le  reac tor  assembly 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

na 22 7.56E-08 6.05E-08 4.85E-08 3.88E-08 3.11E-08 2.49E-08 1.99E-08 
t o t a l  3.32E-01 6.05E-08 4.85E-08 3.88E-08 3.11E-08 2.49E-08 1.99E-08 

1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 ac t i n i des  page 57 
decay, f o l l o w i n g  reac tor  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=7.3050E+03mud, f l u x =  2.77E+OBn/cm**2-sec 

0 n u c l i d e  concentrat ions,  gram atoms 
bas i s  = s i n g l e  reac to r  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1856.3 d 
he 4 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.92E+00 2,92E+00 2.92E+00 
pb206 1.34E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03 
pb207 1.90E-04 1.91E-04 1.91E-04 1.91E-04 1.91E-04 1.91E-04 1.91E-04 
pb208 3.01E-05 3.01E-05 3.01E-05 3.01E-05 3.01E-05 3.02E-05 3.02E-05 

2.25E-05 2.25E-05 2.25E-05 2.25E-05 2.25E-05 2.25E-05 2.25E-05 R:ls 9.60E-05 9.6OE-05 9.6lE-05 9.6lE-05 9.62E-05 9.62E-05 9.63E-05 
re226 1.62E-03 1.62E-03 1.62E-03 1.62E-03 1.62E-03 1.62E-03 1.62E-03 
0 ~ 2 2 7  2.42E-06 2.42E-06 2.42E-06 2.42E-06 2.42E-06 2.42E-06 2.42E-06 
th229 6.28E-04 6.28E-04 6.29E-04 6.29E-04 6.29E-04 6.Z9E-04 6.29E-04 
th230 1.29E-01 1.29E-01 1.29E-01 1.29E-01 1.29E-01 1.29E-01 1.29E-01 
th232 2.62E-02 2.62E-02 2.62E-02 2.62E-02 2.62E-02 2.62E-02 2.62E-02 
th234 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
pa231 3.64E-03 3.64E-03 3.64E-03 3.64E-03 3.64E-03 3.64E-03 3.64E-03 
pa233 1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.44E-06 
~ 2 3 2  1.2OE-06 l.19E-06 l.18E-06 1.17E-06 1.16E-06 l.15E-06 1.14E-06 
~ 2 3 3  6.58E-02 6.58E-02 6.58E-02 6.58E-02 6.58E-02 6.58E-02 6.58E-02 
u234 9.73E+00 9.73E+00 9.73E+00 9.73E+00 9.73E+00 9.73E+00 9.73E+00 
u235 6.96E+02 6.96E+02 6.96E+02 6.96E+02 6.96E+02 6.96E+02 6.96E+02 
u236 1.80E+02 1.80E+02 1.80E+02 1.80E+O2 1.80E+02 f.80E+02 1.80E+02 
u238 3.63E+04 3.63E+04 3.63E+04 3.636+04 3.63E+04 3.63E+04 3.63E+04 

np236 9.81E-07 9.81E-07 9.81E-07 9.81E-07 9.81E-Of 9.81E-07 9.81E-07 
np237 4.18E+01 4.18E+Ol 4.18E+01 4.18E+01 4.18E+01 4.18E+01 4.18E+O1 
pu238 2.31E-02 2.29E-02 2.28E-02 2.26E-02 2.25E-02 2.23E-02 2.22E-02 
pu239 2.17E+01 2.17E+01 2.17E+01 2.17E+Ol 2.17E+01 2.17E+01 2.17E+01 
pu240 4.50E-01 4.50E-01 4.50E-01 4.50E-01 4.50E-01 4.50E-01 4.50E-01 
pu241 1.85E-04 1.78E-04 l .7 lE-04 1.64E-04 1.57E-04 1.51E-04 1.45E-04 
pu242 2.16E-05 2.16E-05 2.16E-05 2.16E-05 2.16E-05 2.16E-05 2.16E-05 
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am241 4.38E-03 4.38E-03 4.38E-03 4.38E-03 4.38E-03 4.38E-03 4.38E-03 
am242m 2.04E-06 2.03E-06 2.02E-06 2.01E-06 2.00E-06 2.00E-06 1.99E-06 

t o t a l  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
1 

sas2h: f a r - f i e l d  c r i t  based on bLw 15x15 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=7.3050E+03mwd, 

0 element concentrat ions,  gram atoms 

a c t i n i d e s  page 58 
f l u x =  2.77E+08n/cm**2-sec 

basis r ainalc r e a c t o r  assemblv 
i n i t i a l  

2.91E+00 
1.58E-03 
9.60E-05 
1.62E-03 
2.42E-06 

he 

SP 
r a 
a c 
t h 
Pa 

u 
"P 
P" 
am 

t o t a l s  
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=7.3050E+03mwd, 

0 n u c l i d e  concentrat ions,  grams 

a c t i n i d e s  page 59 
f l u x =  2.77E+O8n/cm**2-sec 

basis =sinate r e a c t a r  nsnemblv 
i n i  t i a l  

1.17E+01 
2.75E-01 
3.94E-02 
6.26E-03 
4.73E-03 
2.01E-02 
2.91E-06 
8.04E-05 
2.35E-06 
7.75E-07 
7.27E-07 
3.65E-01 
5.49E-04 
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pu24 1 
pu242 
am24 1 
am24 2m 
am243 
cm24 2 

t o t a l  
1 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX8 2Ogwd/mtu 40% h2o/ 8% uo2 ac t  i n i des  page 60 
decay, f o l l o w i n g  reac to r  l r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=7.3050E+03mwd, f l u x =  2.77E+O8n/cm**Z-sec 

0 element concentrat ions,  grams 
bas i s  = s i n  l e  reac to r  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 18s6.3 d 
he 1.17E+01 1.17E+01 1.17E+01 1.17~+01 1.17E+01 l . l 7 ~ + 0 1  l.l7E+O1 

3.25E-01 3.26E-01 3.26E-01 3.26E-01 3.26E-01 3.26E-01 3.26E-01 9; 2.OlE-02 2.OlE-02 2.OlE-02 2.OlE-02 2.01E-02 2.OlE-02 2.01E-02 
8.04E-05 7.95E-05 7.94E-05 7.93E-05 7.93E-05 7.93E-05 7.93E-05 
2.35E-06 2.35E-06 2.35E-06 2.35E-06 2.35E-06 2.35E-06 2.35E-06 

r e  3.65E-01 3.65E-01 3.65E-01 3.65E-01 3.65E-01 3.66E-01 3.66E-01 
a c 5.49E-04 5.49E-04 5.49E-04 5.49E-04 5.49E-04 5.4PE-04 5.49E-04 
t h  3,59E+01 3.59E+01 3.59E+01 3.59E+01 3.59E+01 3.59E+01 3.60E+01 
pa 8.40E-01 8.40E-01 8.40E-01 8.41E-01 8.41E-01 8.41E-01 8.41E-01 
u 8.86E+06 8.86€+06 8.86E+06 8 .86~+06 8.86E+06 8.86E+06 8.86E+06 

np 9.90E+03 9.90E+03 9.90E+03 9.90E+03 9.90E+03 9.90E+03 9.90E+03 
pu 5.29E+03 5.29E+03 5.29E+03 5.29E+03 5.29E+03 5.2PE+03 5.29E+03 
am 1.06E+00 1.06E+OO 1.06E+00 1.06E+00 1.06E+00 1.06E+00 1.06E+00 
cm 8.61E-06 3.30E-06 1.8fE-06 1.43E-06 1.31E-06 1.27E-06 1.26E-06 

t o t a l s  8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 ac t  i n i des  page 61 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=7.3050E+03mwd8 f l u x =  2.77€+08n/cm**2-sec 

0 nucr ide  r a d i o a c t i v i t y .  cu r i es  

i n i t i a l  
3.96E-02 
2.21E-03 
5.99E-04 
2.85E-02 
3.61E-01 
3.97E-02 
6.15E-03 
3.61E-01 
3.61E-01 
3.97E-02 

bas i s  = s i n  l e  reac to r -ass  
913.1 d 1217.8 d 1521.9 d 
3.97E-02 3.97E-02 3.97E-02 
2.20E-03 2.19E-03 2.17E-03 
5.99E-04 5.99E-04 6.00E-04 
2.85E-02 2.85E-02 2.85E-02 
3.61E-01 3.61E-01 3.6lE-01 
3.98E-02 3.98E-02 3.98E-02 
6.11E-03 6.08E-03 6.04E-03 
3.61E-01 3.61E-01 3.61E-01 
3.61E-01 3.61E-01 3.61E-01 
3.98E-02 3.98E-02 3.98E-02 

embly 
1826.3 d 
3.97E-02 
2.16E-03 
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f r223 5.48E-04 5.48E-04 5.48E-04 5.48E-04 5.48E-04 5.48E-04 5.48E-04 
ra223 3.97E-02 3.98E-02 3.98E-02 3.98E-02 3.98E-02 3.98E-02 3.98E-02 
re224 6.15E-03 6.16E-03 6.14E-03 6.11E-03 6.08E-03 6.04E-03 6.OOE-03 
ra225 2.85E-02 2.85E-02 2.85E-02 2.85E-02 2.85E-02 2.86E-02 2.86E-02 
ra226 3.61E-01 3.61E-01 3.61E-01 3.61E-01 3.61E-01 3.62E-01 3.62E-01 
ra228 6.67E-07 6.67E-07 6.67E-07 6.67E-07 6.67E-07 6.67E-07 6.67E-07 
0 ~ 2 2 5  2.85E-02 2.85E-02 2.85E-02 2.85E-02 2.85E-02 2.86E-02 2.86E-02 
ac227 3.97E-02 3.97E-02 3.97E-02 3.97E-02 3.97E-02 3.97E-02 3.97E-02 
0 ~ 2 2 8  6.67E-07 6.67E-07 6.67E-07 6.67E-07 6.67E-07 6.67E-07 6.67E-07 
th227 3.92E-02 3.93E-02 3.93E-02 3.93E-02 3.93E-02 3.93E-02 3.93E-02 
th228 6.15E-03 6.14E-03 6.12E-03 6.09E-03 6.06E-03 6.02E-03 5.98E-03 
th229 2.85E-02 2.85E-02 2.85E-02 2.85E-02 2.85E-02 2.86E-02 2.86E-02 
th230 6.12E-01 6.13E-01 6.13E-01 6.13E-01 6.13E-01 6.13E-01 6.13E-01 
th231 4.25E-01 3.53E-01 3.53E-01 3.53E-01 3.53E-01 3.53E-01 3.53E-01 
th232 6.67E-07 6.67E-07 6.67E-07 6.68E-07 6.68E-07 6.68E-07 6.68E-07 
th234 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 
pa231 3.97E-02 3.97E-02 3.97E-02 3.97E-02 3.97E-02 3.97E-02 3.97E-02 
pa233 6.98E+00 6.98E+00 6.98E+00 6.98E+OO 6.98E+00 6.98E+00 6.98E+00 
pa234m 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 
pa234 3.78E-03 3.78E-03 3.78E-03 3.78E-03 3.78E-03 3.78E-03 3.78E-03 

~ 2 3 2  6.14E-03 6.09E-03 6.04E-03 5.99E-03 5.94E-03 5.89E-03 5.84E-03 
~ 2 3 3  1.48E-01 1.48E-01 1.48E-01 1.48E-01 1.48E-01 1.48E-01 1.48E-01 
u234 1.42E+01 1.42E+01 1.42E+01 1.42E+01 1.42E+01 1.42E+01 1.42E+01 
~ 2 3 5  3.53E-01 3.53E-01 3.53E-01 3.53E-01 3.53E-01 3.53E-01 3.53E-01 
u236 2.75E+00 2.75E+00 2.75E+00 2.75E+00 2.75E+00 2.75E+00 2.75E+00 
~ 2 3 7  6.18E+01 1.06E-04 1.02E-04 9.77E-05 9.38E-05 9.01E-05 8.66E-05 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 ac t  i n ides  page 62 

decay, f o l l ow ing  reactor  i r r a d i a t i o n  i d e n t i f l e d  b : power= 4.000E-03mw, burnup=7.3050E+03mwd, f l u x =  2.77E+08n/cm**2-sec 
0 nuc l i de  r a d i o a c t i v i t y ,  cu r ies  

bas is  = s i n  l e  reactor  assembly 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.9 d 1521.9 d 1826.3 d 

u238 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+OO 2.91E+00 2.91E+00 
np236 3.05E-06 3.05E-06 3.05E-06 3.05E-06 3.05E-06 3.05E-06 3.05E-06 
np237 6.98E+00 6.98E+00 6.98E+00 6.98E+00 6.98E+00 6.98E+00 6.98E+00 
np238 9.40E+01 2.32E-05 2.31E-05 2.30E-05 .2.29E-05 2.28E-05 2.27E-05 
np239 2.54E+03 6.76E-06 6.76E-06 6.76E-06 6.76E-06 6.76E-06 6.76E-06 
pu236 1.39E-04 1.14E-04 9.34E-05 7.66E-05 6.28E-05 5.15E-05 4.22E-05 
pu238 9.4OE+01 9.34€+01 9.28E+01 9.22E+Ol 9.16E+01 9.10E+01 9.04E+01 
pu239 3.22E+02 3.22E+02 3.22E+02 3.22E+02 3.22E+02 3.22E+02 3.22E+02 
pu240 2.45E+Ol 2.45E+01 2.45E+01 2.45E+01 2.45E+01 2.45E+01 2.45E+01 
pu241 4.61E+00 4.42E+00 4.25E+00 4.08E+00 3.92E+00 3.77E+OO 3.62E+00 
pu242 2.07E-05 2.07E-05 2.07E-05 2.07E-05 2.07E-05 2.07E-05 2.07E-05 
am241 3.62E+00 3.62E+00 3.62E+00 3.62E+00 3.63E+00 3.63E+00 3.63E+00 
am242m 5.17E-03 5.15E-03 5.12E-03 5.10E-03 5.08E-03 5.06E-03 5.04E-03 
am242 3.45E-02 5.12E-03 5.10E-03 5.08E-03 5.06E-03 5.04E-03 5.02E-03 
am243 6.76E-06 6.76E-06 6.76E-06 6.76E-06 6.76E-06 6.76E-06 6.76E-06 
cm242 2.85E-02 1.09E-02 6.05E-03 4.71E-03 4.33E-03 4.21E-03 4.17E-03 

t o t a l  5.73E+03 4.92E+02 4.92E+02 4.91E+02 4.90E+02 4.89E+02 4.89E+02 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 ac t  i n ides  page 63 
decay, f 01 lowing reactor  i r r a d i a t i o n  ident  i f  l e d  by: power= 4.000E-03mw, burnup=7.3050E+03mwd, f l u x =  2.77E+OBn/cm** 2-sec 

0 element thermal power, watts 
bas i s  = s i n  l e  reactor  assembly . 

I n i t i a l  304.4 d 608.8 d 913.1 d 1217.9 d 1521.9 d 1826.3 d 
t 1 1.78E-04 1.79E-04 1.79E-04 1.78E-04 1.78E-04 1.78E-04 1.77E-04 

1.42E-03 l.42E-03 1.42E-03 1.42E-03 1.42E-03 1.42E-03 1.42E-03 p! 7.27E-03 7.28E-03 7.28E-03 7.28E-03 7.28E-03 7.28E-03 7.28E-03 
4.51E-02 4.50E-02 4.49E-02 4.49E-02 4.49E-02 4.50E-02 4.50E-02 
1.22E-03 1.22E-03 1.22E-03 l.22E-03 1.22E-03 1.22E-03 1.22E-03 
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r n  1.38E-02 
f r  l.lOE-03 
r a 1.21E-02 
a c 1.01E-03 
t h 2.15E-02 
pa 3.33E-02 
u 7.58E+00 

np 7.09E+00 
pu 1.39E+01 
am 1.21E-01 
cm 1.04E-03 

t o t a l s  2.88E+01 
1 

sas2h: f a r - f i e l d  
decay, f o l l o w i n g  reac 

0 

i n i  t i a l  
t l 2 0 7  5.17E-07 
t1208 4.40E-05 
t1209 7.53E-06 
pb2lO 1.08E-05 
pb21l 1.59E-05 
pb212 5.29E-06 

5 35E-04 !?:it 1 :10~-05  
bi212 3.84E-06 
bi213 2.13E-05 
bi214 3.23E-03 
po210 1.82E-08 
po214 1.78E-07 
po215 4.13E-08 
rn219 1.32E-05 
rn22O 2.22E-08 
rn222 8.33E-07 
f r 2 2 l  5.00E-06 
f r223 1.87E-07 
ra223 3.16E-05 
re224 3.67E-07 
re225 2.43E-06 
ra226 1.55E-05 
ac225 2.84E-06 
ac227 4.54E-08 
th227 2.58E-05 
th228 1.28E-07 
th229 1.60E-05 
th230 6.lOE-06 
th231 7.82E-05 
th234 1.67E-04 
pa231 9.41E-06 
pa233 9.25E-03 
pa234m 1.91E-04 
pa234 4.39E-05 

u232 7.89E-08 
u233 1 .OPE -06 
u234 1.35E-04 
u235 3.48E-04 
u236 2.77E-05 
u237 5.22E-02 
u238 2.32E-05 

c r  i t based 
: t o r  i r r a d i e  

on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
 tio on i d e n t i f i e d  b : power= 4.000E-03mw, burnup=7. 

nuc f  i d e  earnma power. wat ts  
bas is  

913.1 d 
5.18E-07 
4.38E-05 
7.53E-06 
1.08E-05 
1.60E-05 
5.26E- 06 
5.35E-04 
l.1OE-05 

embl y 
1826.3 d 
5.18E-07 
4.30E-05 
7.54E-06 
1.08E-05 

ac t  i n i des  page 64 
3mud. f l u x =  2.77E+08n/cm**2-sec 
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dec 
0 

sas2h: 
:ay, f o l  

rulOO 
r u l O l  
rulO2 
rh103 
ru104 
pd104 
pd105 
ru106 
pd l06 
pd107 
ag107 
pd108 
cd108 
80109 
p d l l O  
c d l l O  
c d l l  1 
cd112 
cd113 
c d l  l3m 
in113 
cd114 
sn114 
i n 1  15 
sn115 
cd116 
sn116 
sn117 
sn118 
s n l l 9  
811120 
sn l2 lm 
sb l21 
sn122 
t e l 2 2  
sb123 
sn124 
te124 

f a r - f  i e l d  
lowing reac 

c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 
: to r  f r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=7. 

n u c l i d e  concentrat ions,  grams 

f i s s i o n  roducts  page 
f l u x =  2.!7E+08n/cmf*2-sec 

b a s i s  = s i n a l e  r e a c t o r  essernblv 
i n i t i a l  

4.36E-01 
1.70E+02 
1.45E+02 
1.09E+02 
7.03E+01 
1.19E+00 
4.14E+01 
7.16E-03 
2.06E+01 
9.81E+00 
2.32E-03 
5.35E+00 
2.38E-06 
3.58E+OO 
1.87€+00 
2.78E - 02 
1.13E+00 
7.83E-01 
1.9OE-01 

I 5.05E-05 
1.15E-02 
l. l2E+00 
p~ 

7.66E-06 
4.50E-01 
2.29E-02 
7.12E-01 
5.47E-03 
5.02E-01 
4.89E-01 
5.36E-01 
5.36E-01 
7.28E-05 
5.83E-01 
6.85E-01 
2.57E-04 
7.06E-01 
1.16E+00 
7.94E-04 
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1 

dec 
0 

I". 

f a r - f i e l d  
.owing reac 

i n i t i a l  

c r i  t based 
: t o r  i r r a d i  

on b&w 15 
a t i o n  iden 

x15, 3.00wtXt 2Ogud/mtu 40% h2o/ 8% uo2 
~ t i f i e d  by: power= 4.000E-03mwt burnup=7. 

n u c l i d e  concentrat ions,  grams 
bas i s  = s i n  l e  reac to r  assembl 

913.1 d 1219.5 d 1521.9 d 1856.3 d 
2.91E+02 2.91E+02 2.91E+02 2.91E+O2 
3.43E+02 3.43E+02 3.43E+02 3.43E+O2 
4.07E-04 3.07E-04 2.32E-04 1.76E-04 
7.97E-01 7.97E-01 7.97E-01 7.97E-01 
2.90E+02 2.90E+02 2.9OE+O2 2.90E+02 
2.19E-01 2.19E-01 2.19E-01 2.19E-01 
2.81E+02 2.81E+02 2.81E+02 2.81E+02 
5.29E-01 5.29E-01 5.29E-01 5.29E-01 
2.31E+00 2.26E+00 2.22E+00 2.18E+00 
2.80E+02 2.80E+02 2.80E+02 2.80E+02 
3.00E+02 3.00E+02 3.00E+02 3.00E+02 
1.56E-03 1.56E-03 1.56E-03 1.56E-03 
2.87E+02 2.87E+02 2.87E+O2 2.87E+02 
2.87E+02 2.87E+02 2.87E+02 2.87E+02 
2.66E+02 2.66E+02 2.66E+02 2.66E+02 
2.70E+02 2.70E+02 2.70E+02 2.70E+02 
1.41E-01 1 4 1 E - 0  1.41E-01 1.41E-01 
2.7OE+O2 2.70E+02 2.7OE+O2 2.70E+02 
6.14E-03 2.93E-03 1.40E-03 6.66E-04 
2.57E+02 2.57E+02 2.57E+02 2.57E+02 
1.84E+02 1.84E+02 1.84E+02 1.84E+02 
1.43E+02 1.43E+02 1.43E+02 1.43E+02 
6.38E-05 6.38E-05 6.38E-05 6.38E-05 
4.28E-02 3.43E-02 2.ZE-02 2.21E-02 
1.08E+02 1.08E+02 1.08E+02 1.08E+02 
8.14E+01 8.14E+01 8.14E+01 8.14E+01 
6.52E-01 6.52E-01 6.52E-01 6.52E-01 
7.89E+OO 7.89E+00 7.89E+00 7.89E+00 
3.33E+01 3.33E+01 3.33E+01 3.33E+01 
4.54E+01 4.54E+01 4.54E+01 4.54E+01 
5.69E-01 5.65E-01 5.62E-01 5.58E-01 
1.65E+01 1.65E+01 1.65~+01 1.65E+01 
1.69E+01 1.69E+01 1.69E+01 1.69E+01 
1.93E-02 1.84E-02 1.77E-02 1.69E-02 
1.99E+00 1.99E+00 1.99E+00 1.99E+OO 
8.99E+00 8.99E+00 8.99E+OO 8.99E+00 
4.24E+00 4.24E+00 4.24E+00 4.24E+00 
5.96E-04 5.57E-04 5.21E-04 4.87E-04 
1.45E-01 1.45E-01 1.45E-01 1.45E-01 
2.05E-03 l .8 lE-03 1.60E-03 1.41E-03 

f i s s i o n  roducts 
f l u x =  2 .P7E+08n/cm* 

page . sec 
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gd155 6.99E-01 6.99E-01 7.00E-01 7.00E-01 7.OOE-01 7.00E-01 7.00E-01 
gd156 2.25E+00 2.25E+00 2.25E+00 2.25E+00 2.25E+00 2.25E+00 2.25E+00 
gd157 5.42E-02 5.42E-02 5.42E-02 5.42E-02 5.42E-02 5.42E-02 5.42E-02 
gd158 6.67E-01 6.67E-01 6.67E-01 6.67E-01 6.67E-01 6.67E-01 6.67E-01 
tb159 9.66E-02 9.66E-02 9.66E-02 9.66E-02 9.66E-02 9.66E-02 9.66E-02 
gd160 3.72E-02 3.72E-02 3.72E-02 3.72E-02 3.72E-02 3.72E-02 3.72E-02 
dy160 1.48E-04 1.48E-04 1.48E-04 1.48E-04 1.48E-04 1.48E-04 1.48E-04 
dy161 1.43E-02 1.43E-02 1.43E-02 1.43E-02 1.43E-02 1.43E-02 1.43E-02 
dy162 6.06E-03 6.06E-03 6.06E-03 6.06E-03 6.06E-03 6.06E-03 6.06E-03 
dy163 2.28E-03 2.28E-03 2.28E-03 2.28E-03 2.28E-03 2.28E-03 2.28E-03 
dy164 7.78E-04 7.78E-04 7.78E-04 7.78E-04 7.78E-04 7.78E-04 7.78E-04 
h0165 3.77E-04 3.77E-04 3.77E-04 3.77E-04 3.77E-04 3.77E-04 3.77E-04 

1 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX. 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  roducts page 69 

decay. f o l l o u l n g  reactor  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mu, burnup=7.305OE+03mud, f l u x =  2.v7E+O8n/cm**2-sec 
0 nuc l i de  concentrations. grams 

bas is  = s i n  Le reac to r  bssembl 
f n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1856.3 d 

er166 6.70E-05 4.70E-05 4.70E-05 4.70E-05 4.70E-05 4.70E-05 4.70E-05 
t o t a l  7.57E+03 7.57E+03 7.57E+03 7.57E+03 7.576+03 7.57~+03 7.57E+03 

4 

sas2h: 
decay, f o l l  

0 

ru106 
rh106 
pd107 
agl  1 Om 
cd l l3m 
sn l  l9m 
sn121 
sn121m 
sn123 
sb125 
te125m 
sn126 
sb126 
sb126m 
te127 
tel27m 
i 129 

cs134 

f a r - f  i e l d  
owing reac 

i n i t i a l  
3.77E-01 
6.58E-07 
1.99E-05 
1.55E-02 
8.54E+00 
6.02E - 06 
1.89E+02 
1.89E+02 
1.91E+02 
3.17E-01 
3.17E-01 
1 .O8E-05 
2.14E+02 
2.14E+02 
3.35E+00 
1.18E-05 
2.37E+01 
2.37E+O1 
5.05E-03 
2.47E-03 
1.13E-02 
1.77E-03 
5.20E-01 
3.91E-03 
6.09E-02 
1.18E+00 
Z.72E-01 
5.69E-02 
1.53E-02 
6.7OE-02 
6.92E+00 
8.66E-01 
5.83E-03 
1.22E+00 

c r i  t based 
t o r  i r r a d i t  

on b&u 15 
r t i o n  iden 

x15 3 . 0 0 ~  
t i f l e d  b 

nuc r i  
basis 

913.1 d 
3.27E-01 
6.58E-07 
1.99E-05 
1.55E-02 
7.27E+00 
6.02E-06 
1.77~+02 
1.77E+02 
3.86E-03 
3.17E-01 
3.17E-01 
1.08E-05 
1 .OPE-02 
2.40E-02 
3.35E+00 
6.49E-06 
4.32E+00 
4.32E+00 
5.05E-03 
1.96E-04 
1.OOE-02 
2.04E-04 
2.94E-03 
3.79E-03 
4.53E-04 
6.29E-01 
1.54E-01 
5.69E-02 
7.96E-03 
5.69E-02 
2.65E-03 
2.70E-03 
5.83E-03 
5.26E-01 

ltX, 
PO" 

de r 
b = s i  
1217 
3.1 
6.5 
1.9 
1.5 
6.8 
6.0 
1.7 
1.7 
1.0 
3.1 
3.1 
1.0 
4.0 
8.8 
3.3 
5.3 
2.4 
2.4 
5.0 
8.4 
9.6 
9.9 
2.9 
3.7 
8.8 
5.0 
1.2 
5.6 
7.9 
5 -6  
3.8 
3.9 
5.8 
3.9 

'mtu 40% h20/ 8% uo2 . 000E-03mu. burnup=7. 
: t i v i t y ,  cu r ies  
-eactor assembly 
1521.9 d 1826.3 d 
2.98E-01 2.84E-01 
6.58E-07 6.58E-07 
1.99E-05 1.99E-05 
1.55E-02 1.55E-02 
6.53~+00 6.18E+00 
6.02E-06 6.02E-06 
1.7OE+O2 1.67E+02 
1.7OE+02 1.67E+02 

3 .85E-06 7.74E-08 
.17E-01 3.17E-01 

3.17E-01 3.17E-01 
1.08E-05 1.08E-05 
1.50E-05 5.54E-07 
3.29E-05 1.22E-06 
3.35~+00 3.35~+00 
4.36E-06 3.57E-06 

1 .39E+00 7.87E-01 
.39E+00 7.87E-01 

5.05E-03 S.05E-03 
3.62E-05 1.56E-05 
9 I T f ~ - 0 3  E.86E-03 
4.84E-05 2.36E-05 
2.88E-03 2.85E-03 
5.7iE-03 3.67E-03 

i .73~-05  3.38E-06 
.lZE-01 3.33E-01 
.01E-01 8.14E-02 
.b9E-02 5.69E-02 

I .96E-03 7.96E-03 
.69E-02 5.69E-02 
.5lE-05 7.96E-06 
.63E-05 8.12E-06 

3.8%-03 5.83E-03 
f ,P1~-01  Z,27E-01 

f i s s i o n  
f l u x =  2 

r oduc t s page 
.!7E+08n/cm**2- sec 

:,. ; .. v ! .' I 

: z >  - . .. 
-5J( . 
. ji! .. 
. .. , 
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sas2h: f a r - f i e l d  
decay, f o l l o w i n g  reac 

0 

c r i t  based on bLw 15x15, 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 f i s s i o n  
: t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=7.3050E+03mud, f l u x =  2. 

element thermal power. watts 

roducts page 
,?7E+08n/cm**2- sec 

bas is  =s ing le  r e a c t o r -  assembly 
304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.21E-05 1.16E-05 1.lOE-05 1.05E-05 1.01E-05 9.59E-06 
5.84E-09 5.84E-09 5.84E-09 5.84E-09 5.84E-09 5.84E-09 

i n i t i a l  
h 1.27E-05 
c 5.84E-09 

nb 2.16E+01 
t c 7.19E+00 
r u 9.24E-01 
r h  . 6.43E-01 
pd 4.86E-02 
ag 8 . 7 4 ~ - 0 2  
cd 7.30E-02 
sn 1.87E+00 
sb 7.48E+00 
t e  9.16E+00 
i 2.06E+OI 

cs 1.80E+01 
ba 1.18E+01 
c e 4.34E+00 
p r  6.18E+00 
pm 3.61E-01 
sm 2.66E-02 
eu 5.48E-02 
gd 3.26E-04 
ho 2.30E-07 

t o t a l s  2.58E+02 
1 

sas2h: f a r - f i e l d  
decay, f o l l o w i n g  reac 

0 

c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 
: t o r  i r r a d i a t i o n  I d e n t i f i e d  b : power= 4.000E-03mw, burnup-7. 

n u c l i d e  snma power, wat ts  
bas i s  =s!n l e  reac to r  assembly 

304.4 d 608.8 d 913.1 d 1217.f d 1521.9 d 1826.3 d 
1.07E-04 1.01E-04 9.61E-05 9.lOE-05 8.63E-05 8.17E-05 
1.86E-06 1.82E-06 1.79E-06 1.75E-06 1.71E-06 1.68E-06 
3.53E-06 3.53E-06 3.53E-06 3.53E-06 3.53E-06 3.53E-06 

f i s s i o n  
f l u x =  2. 

r oduc t s page 
P7~+08n/cm**2-sec 

i n i t i a l  
k r  85 1.13E-04 

90 1.90E-06 
n i  93m 3.53E-06 
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nb 94 
z r  95 
nb 95 
t c  99 
r h l 0 2  
rh106 
ag l  l0m 
sn l2 lm 
sb125 
te125m 
sn126 
sb126 
sb126m 

1129 
cs134 
ba137m 
ce144 
p r  144 
pr144m 
pm147 
eu15 0 
am1 5 1 
eu152 
gd153 
eu154 
eu155 
ho166m 

t o t a l  
1 

sas2h: 
decay, f o i l  

0 

k r  
Y 

Z r 
nb 
t c 
r h  
a g 
sn 
r b  
t e  
i 

C s 
ba 
c e 
Pr 
Pm 
sm 
eu 

. . 
1: 

. - t o t a l s  
1 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  roducts page 73 
owing reac to r  i r r a d i a t i o n  ldenf  i f  l e d  by: power= 4.000E-03mw. burnup=7.3050E+03mwd, f l u x =  2.!7E+0Lln/cm**2-sec 

element garma power, wat ts  
bas is  = s i n  l e  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.f d 1521.9 d 1826.3 d 
6.43E+00 1.07E-04 1.01E-04 9.61E-05 9.10E-05 8.63E-05 8.17E-05 
9.58E+00 1.15E-04 4.88E-06 1.87E-06 1.75E-06 1.71E-06 1.68E-06 
4.75E+OO 3.45E-02 1.28E-03 4.73E-05 1.75E-06 6.49E-08 2.40E-09 
9.17E+00 7.65E-02 2.94E-03 l.12E-04 7.66E-06 3.78E-06 3.63E-06 
3.63E+00 1.25E-08 1.25E-08 1.25E-08 1.25E-08 1.25E-08 1.25E-08 
1.92E-01 1.64E-02 9.31E-03 5.28E-03 2.99E-03 1.70E-03 9.61E-04 
3.47E-02 1.73E-05 7.42E-06 3.19E-06 1.37E-06 5.89E-07 2.54E-07 
1.22E+00 4.47E-05 4.42E-05 4.41E-05 4.41E-05 4.41E-05 4.41E-05 
5.14E+00 3.12E-03 2.65E-03 2.27E-03 1.96E-03 1.71E-03 1.51E-03 
5.49E+00 6.59E-05 4.18E-05 3.27E-05 2.63E-05 2.12E-05 1.72E-05 
1.35E+01 8.51E-07 8.51E-07 8.51E-07 8.51E-07 8.51E-07 8.51E-07 
8.62E+00 8.50E-03 6.42E-03 4.85E-03 3.67E-03 2.77E-03 2.09E-03 
5.32E+00 7.00E-01 6.86E-01 6.73E-01 6.60E-01 6.48E-01 6.35E-01 
2.05E+00 9.81E-03 4.62E-03 2.2OE-03 1.05E-03 5.01E-04 2.39E-04 
1.79E+00 1.48E-02 7.07E-03 3.37E-03 1.61E-03 7.67E-04 3.66E-04 
9.45E-02 1.67E-06 1.28E-06 1.03E-06 8.27E-07 6.64E-07 5.32E-07 
5.77E-03 1.28E-06 1.27E-06 1.26E-06 1.25E-06 1.24E-06 1.24E-06 
4.01E-02 2.74E-02 2.62E-02 2.50E-02 2.39E-02 2.28E-02 2.18E-02 
1.OlE-04 4.7lE-06 1.97E-06 8.2lE-07 3.43E-07 1.43E-07 5.97E-08 
1.13E-08 5.13E-09 5.13E-09 5.13E-09 5.13E-09 5.12E-09 5.12E-09 
1 27E+O2 8.93E-01 7.47E-01 7.17E-01 6.96E-01 6.78E-01 6.63E-01 , , ' photon s p e F t r u  r s  r func t i on  of tln f o r  L i g h t  elements, c l add ing  and s t r u c t u r a l  ma te r i a l s  . f 

Y ,  '. , 
rrs2h:  f a r - f i e l d  c r f t  based on b6w 15x15, 3.00wtX, 20 wd/mtu 40% h20/ 8% uo2 

power. .00 Y, burnup. 7305,m~d. f l u x =  I.~!E+OO n**2-sec 

page 74 
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emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1.2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
mev/sec 

m e a n  
(mev 

1.00E -02 
3.00E - 02 
5.50E-02 
8.50E-02 
1.2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2 .OOE+OO 
2.4OE+OO 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
wat ts 

i n i t i a l  
5.17E+ll 
1.70E+11 
1.18E+ll 
6.92E+lO 
4.92E+10 
5.15E+10 
5.90E+10 
2.9OE+10 
4.99E+09 
9.07E+11 
1.80E+08 
3.64E+07 
2.14E+ll 
1.38E+04 
1.39E+08 
1.83E+06 
8.15E-11 
1.37E-11 
2.19E+12 
2.11E+12 

I spectrum 

8 

spectrum o f  photon re lease ra tes ,  hotons/sec 
bas i s  = s i n g l e  reac to r  assembry 

t ime a f t e r  d ischarge 
608.8 d 913.1 d 1217.5 d 
4.54E+04 3.64E+04 2.91E+04 
1.44E+04 1.16E+04 9.27E+03 
9.76~+03 7.82E+03 6.26E+03 
5.49E+03 4.40E+03 3.52E+03 
3.75E+03 3.01E+03 2.41E+03 
3.69~+03 2.95E+03 2.37E+03 
3.67~+03 2.94E+03 2.35E+03 
1.96~+05 1.57E+05 1.26E+05 
1.56E+05 1.25E+05 l.OOE+05 
3.91E-01 3.13E-01 2.51E-01 
3.48E-02 2.79E-02 2.23E-02 
7.80E-03 6.25E-03 5.00E-03 
1.22E-04 9.78E-05 7.83E-05 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
4.38~+05 3.51E+05 2.81E+05 
3.07~+05 2.46E+05 1.97E+05 

spectrum o f  energ re lease rates; mev/wett -sec 
bas i s  = s i ng re  reac to r  assembly 

t ime a f t e r  d ischar  e 
608.8 d 913.1 d 1217.3 d 
1.14E-01 9.09E-02 7.28E-02 
1.08E-01 8.68E-02 6.95E-02 
1.34E-01 1.07E-01 8.61E-02 
1.17E-01 9.35E-02 7.49E-02 
1.13E-01 9.02E-02 7.22E-02 
1.57E-01 l.25E-01 1.OlE-01 
2.75E-01 2.20E-01 1.76E-01 
3.19E+01 2.55E+01 2.04E+01 

I as r f u n c t i o n  o f  t ime f o r  f i s s i o n  products 

as2h: f a r - f i e l d  c r f t  based on b&w 15x15, 3.00wtX, 20 wd/mtu 
power= .OO mu burnup= 7305.wd. f l u x =  2.7!E+08 n4 

spectrum o f  photon re lease rates,  hotons/sec . 
bas i s  = s i n g l e  reac to r  rssembfy 

t ime a f t e r  d ischar  e 
304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 

40% h2o/ 8% uo2 
l*2 - sec j 

I 
! 

page 75 

cmean 
(mev i n i t i a l  
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1.00E -02 
3.00E-02 
5.50E-02 
8.50E-02 
1.20E-01 
1.7OE-01 
3.00E-01 
6.50E-01 
1.13E+OO 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+OO 
4.75E +00 
5.50E+00 

t o t a l  
mev/sec 

4.88E+12 
2.11E+12 
1.05€+12 
5.66E+11 
4 .23~+11 
3.68€+11 
4.27~+11 
6.29E+12 
7.OBE+lO 
2.46E+10 
8 .92~+08 
3 .69~+07 
5.64E+06 
8.79E+05 
3.88E+02 
1.00E-05 
5.03E-06 
3.73E-06 
1.62E+13 
4.67E+12 

- sec 

6.63E+03 3.76E+03 2.13E+03 1.21E+03 6.84€+02 
1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 
5.03E-06 5.03E-06 5.03E-06 5.03E-06 5.03E-06 
3.73E-06 3.73E-06 3.73E-06 3.73E-06 3.73E-06 
2.60€+13 2.09E+13 1.87E+13 1.75E+13 1.68E+13 
6.62E+12 5.45€+12 5.13~+12 4.94E+12 4.79E+12 

spectrum o f  energ re lease rates,  mev/watt 
bas i s  = s i ng re  reac to r  sssembly 

emean t ime a f t e r  d i  
608.8 d 913.1 d 
1.65€+07 1 .L5€+07 

gamma watts 
page 76 

p r i n c i p a l  ph 
energy = .0100 tnev. 

toton sources i n  proup 1, hotonr/sec 
nuc l i des  cxceed~ng 1 .0~ -13  o f  t o t a l  group re lease r a t e  mean 

nuc 1 i de 

k r  85 
s r  90 
Y 90 

t c  99 
rh106 
cs137 
ba137m 
eel44 
pr144 
pm147 

t ine  a f t e r  diecherae 
i n i t i a l  

4.51E+10 
7.68E+ll 
3.77E+12 
5.54E+09 
7.06E+ll 
7.51E+11 
3.52E+10 
3.47E+11 
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1.43E+10 1.36E+10 1.31E+10 1.25E+10 1.2OE+10 l. l5E+10 1.10E+10 
p r i n c i p a l  photon sources i n  group 2, photons/sec 

energy = .0300 mev. nuc l i des  exceeding 1.OE-03 o f  t o t a l  group re lease r a t e  (2.19E+12) a t  1521.9 d 
t ime a f t e r  d ischarge 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.31E+10 1.24E+10 1.18E+10 1.12E+10 1.06E+10 1.00E+10 9.51E+09 
2.17E+11 2.13E+11 2.08E+11 2.04E+11 2.00E+ll 1.96E+lI 1.92E+ll 
1.23E+12 1.20E+12 1.18E+12 1.16E+12 1.13E+12 1.11E+12 l.O9E+12 
2.36~+11 1.34E+11 7.58E+10 4.30~+10 2.44E+lO 1.38E+10 7.82E+09 
2.17~+10 1.76E+10 1.43E+10 1.15~+10 9.34E+09 7.56E+09 6.12E+09 
1.16~+10 1.00E+10 8.12E+09 6.57~+09 5.32E+09 4.30E+09 3.48~+09 
2.09E+ll 2.05E+ll 2.01~+11 1.97~+11 1.94E+ll 1.90E+ll 1.86~+11 
6.05E+ll 5.93E+11 5.82E+11 5.71~+11 5.60E+ll 5.49E+11 5.39~+11 
8.06~+11 3.84E+11 1.83E+ll 8.74~+10 4.17E+10 1.99E+10 9.48E+09 
1.52E+12 7.25E+ll 3.46E+11 1.65~+11 7.87E+10 3.75E+lO 1.79~+10 
1.94E+10 1.57E+10 1.26E+10 1.01E+10 8.14E+09 6.53E+09 5.24~+09 
5.66E+10 5.42E+10 5.19E+10 4.97~+10 4.76E+lO 4.55E+10 4.36E+10 

p r i n c i p a l  photon sources i n  group 3, hotons/sec 
enerav = .0550 me". nuc l i des  exceeding 1 . 0 ~ - 1 3  o f  t o t a l  group re lease r a t e  (1  .O9E+12) a t  1521.9 d 

mean 
n u c l i d e  

k r  85 
s r  90 

rX1 XS 
sb125 
te125m 
cs137 
bal37m 
ce144 
p r  144 
pm147 
eu152 

0 
mean 

nuc 1 i de t ime a f t e r  
1217.5 d 
6.49E+09 
1.18E+ll 
7.83E+ll 
1.72~+10 
1.13E+11 
6.03E+09 
5.52E+lO 
3.42E+09 
4.13E+10 
1.27E+09 
6.87E+09 

d i  schargi  
1521.9 d 
6.15E+09 
1.16E+ll 
7.67€+11 
9.78E+09 
1.11E+11 
2.88€+09 
2.63€+10 
2.74E+09 
3.96E+10 
1.19E+O9 
6.08E+09 

i n i t i a l  304.4 d 608.8 d 913.1 d 
8.06E+09 7.63E+09 7.23E+09 6.85E+09 
1.28~+11 1.26E+ll 1.23E+ll 1.21E+11 
8.50E+ll 8.33E+11 8.16E+ll 7.99E+11 
1.67~+11 9.47E+10 5.37E+lO 3.04E+10 
1.22~+11 1.19E+11 l . l 7 E + l l  1.15E+11 

k r  85 
s r  90 

rllXS 
cs137 
ce144 
pr144 
pm147 
eu152 
eu154 
eu155 

1 
0 

mean 

page 77 
p r i n c i p a l  photon sources i n  group 4, hotons/sec 

cnerav = .0850 mev. nuc l i des  exceed~ng 1 .0~- [3  o f  t o t a l  group re lease r a t e  (5.91E+l l )  a t  1521.9 d 
n u c l i d e  t i m e  a f t e r  discharae 

f.OOE+ll 1.43~+11 
1.88E+09 1.51~+09 
1.51E+lO 1.34~+10 

i r l n c i p a l  photon sourc 
.I200 mev. nuc l i dee  

:cs i n  group 5, hotons/sec 
exceeding 1.0E-93 o f  t o t a t  group re lea  

t ime a f t e r  d ischarge 
913.1 d 1217.5 d 1521.9 d 1826.3 d 
2.07E+09 1.96E+O9 1.86E+09 1.76E+09 
3.27E+10 3.21E+lO 3.14~+10 3.08E+10 
3.25E+ll 3.19E+11 .12E+ll 3.06E+ll 
1.31E+10 7.4OE+09 .20~+09  2.38E+09 
3.02E+10 2.96E+10 .90~+1O 2.85E+lO 
8.75E+10 4.17E+lO .99E+10 9.50E+09 
4.88E+lO Z.33Et10 . l l ~ + 1 0  5.29€+09 
3.63E+10 3.48E+10 .33~+10  3.19E+10 
2.53E+09 2.36E+09 .21€+09 Z.O7E+O9 

energy 
P 

se r a t e  (4.51E+l l )  a t  mean 
nuc 1 i de 

i n i t i a l  
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eu155 9.76E+09 8.63E+09 7.63E+09 6.74E+09 5.96E+09 5.27E+09 4.66E+09 
0 p r i n c i p a l  photon sources i n  group 6 hotons/sec 

mean energy = ,1700 mev. nuc l i des  exceeding 1.0k-B3 o f  t o t a l  group re lease r a t e  (3.84E+ll) a t  1521.9 d 
nuc 1 i de t ime a f t e r  d ischarge 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
k r  85 1.93E+09 1.83E+09 1.73E+09 1.64E+09 1.56E+09 1.48E+09 1.40E+09 
s r  90 2.48E+10 2.43E+10 2.38E+10 2.33E+10 2.29E+10 2.24E+lO 2.20E+10 

90 3.57E+11 3.49E+ll 3.42E+11 3.35E+11 3.29E+11 3.22E+11 3.15E+ll 
rK106 7.69E+10 4.36E+10 2.47E+10 1.40E+lO 7.94E+09 4.50E+09 2.55E+09 
sblZ5 3.27E+09 2.65E+09 2.15E+09 1.74E+09 1.41E+O9 1.14E+09 9.21E+08 
cs137 2.26E+10 2.21E+10 2.17E+10 2.13E+10 2.09E+10 2.05E+10 2.01E+10 
pr144 4.75E+11 2.27E+ll l.O8E+ll 5.16E+10 2.46E+10 1.17E+10 5.60E+09 

1 page 78 
(j p r i n c i p a l  photon sources i n  group 7 hotons/sec 

mean enerav = -3000 Rev. nuc l i des  exceeding 1.0;-13 o f  t o t a l  group re lease r a t e  (4.47E+11) a t  1521.9 d 
n u c l i d e  t ime 

1217. 
9.40 
1.04 
3.65 
9.58 
1.30 
1.06 
2.88 
4.82 

~f t e r  d i  schargii '- 

i d 1521.9 d 1826.3 d 
i+08 8.91E+08 8.44E+08 
:+ lo  1.02E+10 9.95E+09 
i + l l  3.57E+11 3.50E+11 
i+O9 5.43~+09 3.08E+09 
i+O9 1.30~+09 1.30E+09 
:+lo 1.04~+10 1.02E+lO 
i+10 1.37E+10 6.55E+09 
i+10 4.62E+10 4.42E+10 

i n i t i a l  
1 .17E+09 
1.13E+10 
3.96E+11 
9.28E+10 
1.53E+09 
1.14E+10 
5.57E+ll 
5.74E+10 

0 p r i n c i p a t  photon sources i n  group 8 hotons/sec 
mean energy = -6500 mev. nuc l i des  exceeding 1.06-g3 o f  t o t a l  group re lease r a t e  (6.43E+12) a t  1521.9 d 

n u c l i d e  t ime a f t e r  d i  scharae 
i n i t i a l  304.4 d 608.8 d 913.1 d iil7.5.d-.iiiiTb;-bbbi826.3 d 

1.67E+ll 1.64E+ll 1.61E+11 1.5fE+11 1.54E+ll 1.51E+11 1.48E+11 
2.86E+11 1.62E+ll 9.ZOE+lO 5.22E+10 2.96E+10 1.68~+10 9.50~+09 
2.66E+10 2.16E+10 1.74E+lO 1.41E+10 1.14E+10 9.25E+09 7.48E+09 
1.03E+ll 7.77E+10 5.87E+10 4.44~+10 3.35E+10 2.54~+10 1.92~+10 
6.80E+12 6.6?E+12 6.54E+12 6.42E+12 6.30E+12 6.18~+12 6.06E+12 
3.80E+ll 1.81E+ll 8.64E+10 4.12E+10 1.97E+lO 9.37E+09 4.47E+09 
4.05E+lO 3.88E+10 3.71E+10 3.56E+10 3.41E+10 3.26E+10 3.12E+10 

f r i n c i p a l  photon sources i n  group 9 hotonslsec 
energy = .I250 nev. nuc l i des  exceeding 1.0~-!3 o f  t o t a l  group re lease r a t e  mean 

n u c l i d e  t ime a f t e r  
1217.5 d 
2.01E+10 
2.75E+09 
4.11E+08 
2.51E+09 
5.06E+10 
3.75~+09 

discharge 
1521.9 d 

1.97~+10 
1.56E+09 
3.10~+08 
1.20E+09 

f r i n c i p a l  photon sources i n  group 10 hotonslsec 
energy = ,5750 nev. nuc l i des  exceeding 1 . 0 ~ - 1 3  o f  t o t a l  group re lease 

t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

2.79E+09 2.73E+09 2.68E+09 2.62E+09 2.57E+09 2.52E+09 2.46E+09 
5.03E+09 2.85E+09 1.62E+09 9.16E+O8 5.19E+08 2.94E+08 1.67E+08 
l.l9E+O9 8.99E+08 6.79E+08 5.13~+08 3.88E+08 2.93~+08 2.21~+08 
3.02E+10 1.44E+10 6.88E+09 3.28E+09 1.56E+09 7.46~+08 3.56E+08 
2.76E+10 2.65E+10 2.53E+l0 2.43E+10 2.32E+10 2.22E+10 2.13E+10 
1.77E+08 1.66E+08 1.55E+08 1.45~+08 1.36E+08 1.27~+08 1.19E+08 

mean 
nuc l  i d e  

r a t e  

p r i n c i p a l  photon sources i n  qroup 11, hotonslsec 
energy = .0000 mcv. nuc l i des  exceeding 1.0~-!3 o f  t o t a l  group re lease 

t ime a f t e r  d ischarge 
r a t e  mean 

n u c l i d e  
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i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.67E+08 1.63E+08 1.60E+08 1.57E+08 1.54E+08 1.50E+08 1.47E+08 

rilf: 1.63E+09 9.27E+O8 5.25E+O8 2.98E+O8 1.69E+O8 9.57E+O7 5.42E+07 
1x144 5.86E+10 2.80E+10 1.33E+10 6.36E+09 3.03E+09 1.45E+09 6.90E+08 

0 g r i n c i p a l  pho ton  sources i n  group  12 ho tons /sec  
mean energy = .4000 mev. n u c l i d e s  exceeding 1.0i-93 o f  t o t a l  arouD r e l e a s e  r a t e  (6.72E+07) a t  1521.9 d -. 

n u c l i d e  - t i m e  a f t e r  d i s c h a r g e  ' 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

90 9.73E+04 9.53E+04 9.34E+04 9.15E+04 8.96E+04 8.78E+04 8.60E+04 
r r106 9.14E+08 5.18E+08 2.94E+08 1.66E+O8 9.43E+07 5.35E+07 3.03E+O7 
pr144 5.54E+08 2.64E+08 1.26E+08 6.01E+07 2.87E+07 1.37E+07 6.52E+06 

0 ~ r i n c i p a l  pho ton  sources i n  group  13 hotons/sec 
m e a n  energy = .8000 mev. n u c l i d e s  e x c e e d ~ n g  1.04-63 o f  t o t a l  group r e l e a s e  r a t e  (l.OlE+O7) a t  1521.9 d 

n u c l i d e  t i m e  a f t e r  d i s c h a r a e  
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d- 1521I9-ds-1826.3 d 

rh106 1.54E+08 8.74E+07 4.95E+07 2.81E+07 1.59E+07 9.02E+O6 5.11E+06 
pr144 4.46E+07 2.13E+07 1.02E+07 4.84E+06 2.31E+06 1.1OE+06 5.25E+05 

0 r i n c i p a l  pho ton  sources i n  group  14, hotons/sec 
mean energy = f.2500 mev. n u c l i d e s  exceeding 1 . 0 ~ - 9 3  o f  t o t a l  nroup r e l e a s e  r a t e  (1.55E+06) a t  1521.9 d 

n u c l i d e  t i m e  a f t e r  d i s c h a r g e  ' 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
rh106 2.65E+07 1.50E+07 8.52E+06 4.83E+06 2.74E+06 1.55E+06 8.79E+05 

0 p r i n c i p a l  pho ton  sources i n  group  15 hotons/sec 
mean energy = .7500 mev. n u c l i d e s  exceeding 1.0&-93 o f  t o t a l  a r o w  r e l e a s e  r a t e  (6.84E+02) a t  1521.9 d - .  

n u c l i d e  - t i m e  a f t e r  d i s c h a r g e  ' 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 1.17E+04 6.63E+03 3.76E+03 2.136+03 1.21E+03 6.84E+02 3.88E+02 
0 p r i n c i p a l  pho ton  sources i n  group  16 hotons/sec 

mean energy = 4.2500 mev. n u c l i d e s  exceeding 1.0k-g3 o f  t o t a l  group r e l e a s e  r a t e  (1.00E-05) a t  1521.9 d 
nuc 1 i de t i m e  a f t e r  d i s c h a r g e  

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
ce142 7.25E-06 7.25E-06 7.25E-06 7.25E-06 7.25E-06 7.25E-06 7.25E-06 
sm147 2.77E-06 2.77E-06 2.77E-06 2.77E-06 2.77E-06 2.77E-06 2.77E-06 

1 

0 p r i n c i p a l  pho ton  sources i n  group  17 hotons/sec 
mean energy  = 4.7500 mev. n u c l i d e s  exceeding-  1.06-93 o f  t o t a l  g roup  r e l e a s e  r a t e  (5.03E-06) a t  1521.9 d 

n u c l i d e  t i m e  a f t e r  d i s c h a r g e  
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 3.64E-06 3.64E-06 3.64E-06 3.64E-06 3.64E-06 3.64E-06 3.64E-06 
em147 1.39E-06 1.39E-06 1.39E-06 1.39E-06 1.39E-06 1.39E-06 1.39E-06 

0 g r i n c i p a l  pho ton  sources i n  group  18 hotons/sec 
mean energy = .5000 Rev. n u c l i d e s  exceeding 1.06-13 o f  t o t a l  g roup  r e l e a s e  r a t e  (3.73E-06) a t  1521.9 d 

n u c l i d e  t i m e  a f t e r  d i s c h a r g e  
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 2.7OE-06 2.7OE-06 2.70E-06 2.70E-06 2.7OE-06 2.7OE-06 2.70E-06 
am147 1.03E-06 1.03E-06 1.03E-06 1.03E-06 1.0%-06 1.03E-06 1.03E-06 

1 
p h o t o n  spectrum a s  a f u n c t i o n  o f  t i m e  f o r  heavy m e t a l s  and t h e i r  daugh te rs  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= .OO nw, b u r n u  = 7305.mwd, f l u x =  2.77E+08 n**2-sec 

a c t i n i d e  h o t o n  r e f e a s e  r a t e s  , photons/sec 
b a s i s  s i n g y e  r e a c t o r  assembly 

page 80 

page 81 

emean t i m e  a f t e r  d i s c h a r  l 
(mev) i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 

1.00E-02 1.34E+14 1.96E+12 1.95E+12 1.95E+12 1.95E+12 1.94E+12 1.94E+12 
3.00E-02 8.45E+12 5.36E+10 5.36E+10 5.36E+10 5.36E+10 5.36E+10 5.36E+10 
5.50E-02 l.lOE+13 7.96E+lO 7.96E+10 7.96E+10 7.96E+10 7.96E+10 7.96E+10 
8.50E-02 5.25E+13 1.56E+ll 1.56E+ll 1.56E+ll 1.56E+ll 1.56E+ll 1.56E+11 
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3.10E+10 
2.01E+10 
1.42€+11 
1.50E+10 
4.98E+09 
4.78E+09 
1 .OlE+O9 
5.78E+08 
9.43E+07 
4.63E+06 
1.23E+04 
7.08€+03 
4.06E+03 
3.63E+03 
2.47E+12 
1.15E+ll 

bas 

2.40E+00 
2. 8OE+OO 
3.25E+00 
3.75E+00 
4.25E+00 
4.75€+00 
5.50E+00 

t o t a l  
mev/sec 

1.23E+04 1.2 
7.07E+03 7.0 
4.06E+03 4.0 
3.63€+03 3.6 
2.46E+12 2.4 
1.15~+11 1.1 

a c t i n i d e  energ 
: i s  = s i n g l e  r e  

r re lease r 
l c t o r  essern 

sec 

emean t ime a f t e r  discharae 

1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58€+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+OO 
4.75E+00 
5.50E+00 

t o t a l  
gamma wat ts  

page 82 
neutron source I n t e n s i t y  as r func t fon  o f  t i n e  

srs2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX. 2Ogwd/ntu 40% h2o/ 8% uo2 
alpha-n neutron source, neutrons/sec/beslr 

bas i s  = s i n g l e  reactor  rsselnbly 

f n i t i a L  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

8.74E-07 8.74E-07 8.74E-07 8.74E-07 8.74E-07 8.74E-07 8.74E-07 ? 2.23E-04 2.23E-04 2.23E-04 2.231-04 2.LJE-04 2.231-01 2.23E-04 
* *  b j211 6.30E+01 6.31E+01 6.31E+01 6.31E+01 6.31E+01 6.flE+01 6.31E+01 

I .  - , .. b1212 2.7OE+00 2.69E+00 2.68E+00 2.67E+00 2.65E+00 2.63E+00 
i . .  b i213 '6.60E-01 .60E-01 6.60E-01 6.61E-01 6.61E-01 

t .  . . I bi214 .l.OlE-01 .01E-01 1.OlE-01 1.01E-01 1.01E-01 
'I - $1'; po21O :2.75~+02 .71E+O2 2.7lE+O2 2.71E+OI 2.71E+O2 .I.. Po211 . 2.49E-01 .5OE-01 2.5OE-01 2.5OE-01 2.50E-01 

$0212 "1.38~+01 1.38E+01 1.38E+O1 1.37E+01 1.36E+01 1.36E+01 1.35E+01 
po213 6.71E+Ol 8.7lE+Ol 8.71E+Ol 8.7lE+Ol 8.72E+01 8.72E+01 8.72E+01 
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page 83 
neu t ron  source i n t e n s i t y  as a f u n c t i o n  of t ime 

ras2h: f a r - f i e l d  c r i t  based on M u  15x15, 3.00wtX, 2Ogud/mtu 40% h20/ 8% uo2 
a lpha-n  neut ron  source, neutrons/sec/basls 
b a s i s  = s i n g l e  r e a c t o r  asselnbly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
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cm244 
cm245 
cm246 
cm247 
cm248 
bk249 
cf249 
cf250 
c f251 

t o t a l  

th230 
pa23 1 

u232 
u234 
u235 
u236 
u23 7 
u238 
u239 

np236 
np238 
np239 
pu236 
pu238 
pu239 
pu240 
pu24 1 
pu24 2 
pu243 
pu244 
am24 1 
am242m 
am24 2 
am243 
em244 
em242 
cm243 
em244 
cm245 
cm246 
em248 
em250 
bk249 
c f249 
cf250 

0 t o t a l  - - - - - -  
0 t o t a l  
1 

neut ron source i n t e n s i t y  as a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 
spontaneous f i s s i o n  neut ron source, neutrons/sec/basis 

bas is  = s i n g l e  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

page 84 

page 85 
atpha-n neutron 'source spectrum as a f u n c t i o n  o f  t i n e  

(us ing  r e a c t i o n  spect ra  f o r  uranium d iox ide )  
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bounda r 

1 6.43E+00 
2 3.00E+00 
3 1.85E+00 
4 1.40E+00 
5 9.00E-01 
6 4.00E-01 
7 1.00E-01 
8 1.70E-02 
9 3.00E-03 

10 5.50E-04 
11 1.00E-04 
12 3.OOE-05 
13 1.00E-05 
14 3.05E-06 
15 1.77E-06 
16 1.30E-06 
17 1.13E-06 
18 1.00E-06 
19 8.00E-07 
20 4.00E-07 
21 3.25E-07 
22 2.25E-07 
23 1.00E-07 
24 5.00E-08 
25 3.00E-08 
26 1.00E-08 
27 1.00E-11 

0 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 
a l pha -n  neu t ron  spectra,  neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 

ies,  mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

- 2.OOE+O1 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .00OE+00 - 6.43E+00 6.507E+04 6.494E+04 6.483E+04 6.473E+04 6.462E+04 6.452E+04 6.442E+04 - 3.00E+00 1.842E+05 1.839E+05 1.836E+05 1.833E+05 1.830E+05 1.828E+05 1.825E+05 - 1.85E+00 4.947E+04 4.940E+04 4.932E+04 4.924E+04 4.916E+04 4.909E+04 4.901E+04 - 1.40E+00 2.783E+04 2.778E+04 2.774E+04 2.770E+04 2.765E+04 2.761E+04 2.757E+04 - 9.00E-01 8.082E+03 8.071E+03 8.058E+03 8.045E+03 8.033E+03 8.020E+03 8.007E+03 - 4.00E-01 1.263E+03 1.261E+03 1.259E+03 1.257E+03 1.255E+03 1.253E+03 1.251E+03 - 1.00E-01 .000E+00 .000E+OO .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 - 1.70E-02 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 3.00E-03 .000E+00 .OOOE+00 .000E+00 .000E+00 .OOOE+00 .000E+00 .000E+00 - 5.50E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 3.OOE-05 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 1.00E-05 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 3.05E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 1.77E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .00OE+00 .000E+00 - 1.30E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+OO - 1.13E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 1.00E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 8.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 4.OOE-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 3.25E-07 .00OE+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+OO - 2.25E-07 .000E+00 .000E+00 .000E+00 .000E+00 .00OE+00 .000E+00 .000E+00 - 1.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+OO .000E+00 .OOOE+OO - 5.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 - 3.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 - 1.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
3.359E+05 3.354E+05 3.3486+05 3.343E+05 3.338E+05 3.332E+05 3.327E+05 

spontaneous f i s s i o n  n e u t r o n  source spectrum as I f u n c t i o n  o f  t ime  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, ZOgwd/mtu 40% h20/ 8% uo2 
spontaneous f i s s i o n  neu t ron  spec t ra ,  neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 

boundaries, nev  I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

page 86  
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game source spectrum f o r  amma Lines (sas2) 
1826.h day t ime o f  the  reiquested nuc l i des  

energy i n t e r v a l  i n  mev photons / second mev I second 

1.0000E-02 
5.0000E-02 
1.0000E-01 
2.0000E-01 
3.0000E-01 
b.0000E-01 
6.0000E-01 
8.0000E-07 
1.0000E+00 
1.3300E+00 
1.6600E+00 
2.0000E+00 
2.5000E+00 
3.0000E+00 
4.0000€+00 
5.000OE+00 
6.5000E+00 
8.0000E+00 
t o t a l s  

t o t a l  energy from nuc l i des  w i t h  spectrum data = 4.7599E+12 
t o t a l  energy from nuc l i des  w i t h  no spectrum data = 1.0212E+06 1 

0 . r e s u l t s  on l o g i c a l  u n i t  no. 71, p o s i t i o n  2, f o r  t ime s t y  6, subcmse 7. ( run  p o s i t i o n  1, case p o s i t i o n  2) 
t i t l e :  sas2h: f a r - f i e l d  c r i t  based on MLw 15x15, 3.00wtX, Ogwd/mtu 40% h2o/ 8% uo2 

0 . terminated l o  i c a l  u n i t  no. 71 w i t h  zero f l a g  record. 
1 normal te rmi  natvon o f  execut ion  * 
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1 pr imary  module access and input  record  ( sca le  d r i v e r  - 95/03/29 - 09:06:37 ) - module sas2h w i l l  be c a l l e d  
SAS2H: F s r - F i e l d  C r i t  based on BBW 15x15, 3.00wtX, 2Ogwd/mtu 40% H2O/ 8% UO2 
44group l a t t i c e c e l l  
r 

mixtures  o f  t u f f  
a r b m - f t u f f  2.6344 1 

k r -83 
k r -85 
s r -90 
y-89 

mo-95 
zr -93 
z r -94 
zr-95 
nb-94 
t c - 9 9  
rh-103 
rh-105 
r u -  101 
ru-106 
pd- 105 
pd- 108 
ag-109 
sb- 124 
xe- 131 
xe- 132 
xe- 135 
xe- 136 
cs-  134 
cs-  135 
cs-137 
ba-136 
10-139 
pr-141 
pr-143 
ce- 144 
nd- 143 
nd- 145 
pm- 147 
pm- 148 
nd- 147 
sm- 147 
sn- 149 
sm- 150 
sm-151 
sm- 152 
gd- 155 
eu- 153 
eu-154 
eu-155 
4tbm- tuf 
I .  ,:. ,:. . 
arbn- t u f  

n f i n i t e  slabs: 
0 0 0 1001 1.055 8016 40.755 11023 0.570 12000 0.354 

13027 1.131 11000 20.193 19000 1.370 20000 1.139 
26000 o i494 Pi235 O ~ ~ 6 ~ - ~ i ~ ~ 1 ~ o . o o ~ ~ 9 z Z ~ 6 ~ o ~ i ~ 6  
92238 28.593 93237 0.033 1 1.0 538 end 

8 end 
8 end 
8 end 
8 end 
8 end 
8 end 
8 end 
8 end 
8 end 
'8 end 
'8 end 
18 end 
:8 end 
'8 end 
18 end 
'8 end 
18 end 
;8 end 
i8 end 
8 end 
;8 end 
;8 end 
;8 end 
;8 end 
18 end 
;8 end 
18 end 
;8 end 
;8 end 
;8 end 
;8 end 
;8 end 
;8 end 
'8 end 
;8 end 
i8 end 
i8 end 
i8 end 
i8 end 
8 end 
;8 end 
;0 end 
18 end 
18 end 

1 323. end ' - 



.. .. 
m  m  m m  

m  m m  m  m a  m  m  
m  m  m  m  
m  m  m  m  a m  
m m m m m m m  m m m  

m m m m m  m  m  

m  m  m m m m m  
m m c  m m m m m m c a  
m a  m  m  m  m  
m  m  m  m  m  m  
m a  m a  m  m  
m  m  m  m  11) m  
m  m  D m  rn m  
m  (D m  m  m  m  
m  m  m  a m  m 
m  m  m  m m  m  
m  m  m  m  m  m  
m m m m m m m  m m m  

a m a m m  a, 

NN 
NNN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NNN 
NN 

- 
m  . . . . . . . . . . 
U 000000000.- 
d II II I# I1 I t  I1  I1 I1 I1 I1 
O C C C C C C C C C C  
% 3 1 3 1 1 1 2 3 3 3  
0 0000000000 

- .r -- -- 
.c.c 

L L 
L L L  
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L L  
L L L  

0 0 
000 
0 0 
0 0 
0 0 
0 0 
0 0 
0' 0 
0 0 
0 0 
0 0 
000 
0 0 

-- -- -- -- 
L L 

L L L  
L 

L L L  
L L L  

0 0 
000 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

000 
0 0 

L L L 
L L L L  L 

L L L L  
L L L 
L L 
L L 
L L - ~-~ - -  

r > s .  0 . .  . . . .  . 
mvmmmmmmmmmm 
c-  I1  I1 II I1 II I1 I1 I1 I1 11 
- ~ C C C C C C C C C C  
U C L L L L L L L L L L  
3 . - 3 3 3 3 3 3 3 3 3  J 
c nnnnnnnnnn 

0 
C lluuuuuuuuu~ 
11 -0000000000 
E ~999949990.0. 
m  > 
m  U 0 0 0 0 0 0 0 0 0 0  
m- I1 I1 I1 II 11 I1 I1 I1 I1 I1 u 
N W L L L L L L L L L L C  
C C U U n U U U U U U U Q  
- - 1 1 1 1 1 1 x 1 1 1  
n ~ 0 0 0 0 0 0 0 0 0 0  
c nnnnnnnnnnn 

L L 
L L 
L L 
L L 

L L L L L L  
L L L L L L  
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CCCCCCCCCCC 
CCCCCCCCCCCCC 
c C C C 
C C 
c c 
c C 
C C 
C C 
C C 
C c c C 
CCCCCCCCCCCCC 

CCCCCCCCCCC 

aaaaaaaaa 
aaaaaaaaaaa 

a a aa 
aa a a 
aa a a 
aaaaaaaaaaaaa 
aaaaaaaaaamaa 

eeeeeeeeeeeee 
eeeeeeeeeeeee 
e e 
ee 
e e 
eeeeeeeee 
eeeeeeeee 
l e 
l e 
l e 
eeeeeeeeeeeee 
eeeeeeeeeeeee 

................................................................................ 

...................................................................... 

................................................................................ 
***** ***** 
I**** program v e r i f i c a t i o n  in format ion  ****+ 
***** **a** 
+**+c code system: sca le  version:  4.3 ***** 
****a  ***** 
................................................................................ 
............................................................................... 
***** ***** 
***** ***** 
***a* program: 000004 ***** 
***** ***** 
**I*+ c r e a t i o n  date:  03/13/96 
***** 
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+t*** t e s t  code: o r igens ***** ***** ***** 
t**lr* vers ion:  3.0 ***** ***** ***** 
*+*** J obname: dav i  s  ++**t ***** ***** 
***** date o f  execut ion:  08/28/96 *t*** ***** ***** 
***** t ime o f  execution: 16:25:59 ***** ***** ***** 
***** ***** 
......................................................................... 
......................................................................... 
............................................................................ 

1 
0 -1q a r r a y  has 1  en t r i es .  
0 Oq a r ray  has 1 en t r i es .  
0 Oq a r r a y  has 1  en t r i es .  
0 Oq a r ray  has 1  en t r i es .  
0 0  a r ray  has 1  en t r i es .  
0 ab l .  I r e c  machine word app l i ed  has, a t  leas t ,  a  16 s i  n i f i c a n t  f i g u r e  accuracy. 
0 s o r t - l i v e d s p l i t  t e s t  f r a c t i o n , q x n =  9.1188~-14 
0 ha l f -no rm o f  m a t r i x  used, axn = 7.0000E+00 
0 4-p lace-accuracy- re tent ion  r a t i o ,  r a t i o 4  = 6.4516E-13 
0 l q  a r r a y  has 20 en t r i es .  
0  3q a r r a y  has 1  en t r i es .  
0 3q a r r a y  has 1  en t r i es .  
0 3q a r ray  has 1  en t r i es .  
0 3q a r r a y  has 1 en t r i es .  
0 4q a r ray  has 1  en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information...  

c ross -sec t i on  data taken from p o s i t i o n  number 1  o f  l i b r a r y  on u n i t  33. 

pass 1  
pass 0 

scale-system c o n t r o l  module sasZ l i b r a r y *  
used a  time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t j e s  
pass n app l i es  mid t lme d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

0 et:f l e - s  stem c o n t r o l  module sas2 I i b r a r y *  
used a  tme-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t i n e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l l b r a r  u a ted  was... * * * * * * * * * * * *W**~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * * *  
p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - l d  = 1143 

made from mod i f i ed  card-image or fgen-s  l i b r a r l e s  o f  sca le  4.2 
data f rom the  l i g h t  element, a c t i n ~ d e ,  and f i s s i o n  product  l i b r a r i e s  

decay data, t pc lud ing  mama and t o t a l  energyf a r e  from endf /b -v i  
. I 4  ' 

neut ron f l u x  spect ' i k  factd.rs and cross  mecttoke'"wcre roduced f rom 
t h e  apresas2* case updatin. a l l  nuc l i des  on t h e  .cat. w&lrnupm l i b r a r y  ; ./ 

f l r r i o n  product  y i e l d s  @ r e  from endf/b-v . ., 4 
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hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
1 tRe photon data a re  from the  master photon data  base, * 

produced t o  inc lude bremsstrahlung from uo2 ma t r i x  * 
* 

see i n fo rma t ion  above t h i s  box ( i f  p resent )  f o r  l a t e r  updates * 
* 

......................................................................... 

0 ................................................................................ 
0 .other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
0 data se t  name: f t33 f001 
0 8/28/1996 date  l i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  I n  l i b r a r y  

689 number o f  Light-element nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l ides  

0 7993 number o f  nonzero o f f - d i a  onel m a t r i x  elements 
0 ................................................................................ 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% hZo/ 8% uo2 
0 n u c l i d e  concentrat ions,  grams 

bas is  = s i n g l e  reac to r  assembly 
i n i t i a l  1E-18 d 

na 23 1.73E+05 1.73E+05 
a1 27 1.35E+06 1.35E+06 

t o t a l  1.52E+06 1.52E+06 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, ZOgwd/mtu 40% h2o/ 8% uo2 
0 n u c l i d e  concentrat ions,  grams 

bas i s  = s i n g l e  reac to r  assembly 
i n i t i a l  1E-18 d 

u234 2.12E+03 2.12E+03 
u235 1.72E+05 1.72E+05 
u236 4.12E+04 4.12E+04 
u238 8.66E+06 8.66E+06 --- - 

np237 9;99~+03 9.99~+03 
t o t a l  8.88E+06 8.88E+06 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20 ud/mtu 40% h2o/ 8% uo2 
power= .OOmu, burnup. 1461 .mud, f l u x =  2.~9E+88n/cm**~-sec 

1 i g h t  elements 

ac t  i n i d e s  

n basis = - --- - 
0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absor t i o n s  are c o r r e c t  only, i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
0 i n i t i a l  91313. d 1g2625. d 273938. d 365250. d 365250. d 

product ions 1.022622E+06 1.024453E+06 1.026237E+06 1.027977E+06 1.029673E+06 1.029673E+06 
absor t i o n s  8.468353E+05 8.494152E+05 8.515743E+05 8.534369E+05 8.550839E+05 8.550839E+05 
k i n f y n i  t y  1.207580E+00 1.206068E+00 1.205106E+OO 1.204514E+00 1.204177E+00 1.204177E+00 

0 i n i t i a l  91313. d 182625. d 273938. d 365250. d 365250. d 

non -ak t i n i de  
abs. f racs .  4.453659E-03 6.212592E-03 7.502079E-03 8.465767E-03 9.199560E-03 9.199560E-03 

1 sas2h: f a r . - f i e l d  c r i t  based on b&w 15x15, 3.00wtX ,2Ogwd/mtu 40% h20/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw, burnup. 1461 .mud f l u x =  2.99~+b8nlcm**2-sec 
0 i n i t i a l  91313. d 182625. d $73938. d 365250. d 365250. d 

page 4 
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pr141 .00~+00 1.5 
eu153 .00E+00 1.3 
sm15 0 .00~+00 4.2 
La139 .00E+00 1.2 
xe135 .00E+00 2.2 
be137 .00E+00 4.8 
pd105 .00E+00 5.3 
z r  93 .00E+00 5.1 
i 129 .00~+00  3.8 

nd144 .00E+00 3.6 
mo 97 .00E+00 2.8 
a9109 .OOE+OO 2.1 
z r  91 .00~+00 1.3 

Y 89 .00E+00 1.2 
ru102 .00E+00 1.1 
eel42 .00E+00 1.0 
nd148 .00E+00 9.9 
nd146 .00E+00 8.2 

G!t .00E+00 7.1 
.00E+00 7.0 

in115 .00E+00 6.9 
pm147 .00~+00 2.7 
ce140 .00E+00 6.5 
xe132 .00E+00 6.0 
pd107 .00E+00 4.1 
mo 98 .00~+00 4.2 
cut5 5 .00~+00 1.6 
no100 .00~+00 4.0 
re134 .00E+00 3.9 
z r  92 .00E+00 3.1 

1127 .00~+00 2.6 
1 ras2h: f a r - f  i e l d  c r l t  b 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw, burnup= 1461.mnd f l u x =  2.99~+&n/cm**2-see 
0 i n i t i a l  91313. d 182625. d $73938. d 365250. d 365250. d 

f i s s i o n  products 
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c d l l l  
te130 
sm154 
r b  87 
se 77 

K 1  :: 
s r  90 
se 79 
sb l21 
gd156 
sb123 
k r  86 
rh105 
te128 
r u  99 
dy161 
se 80 
te125 
tb159 
cs137 
gd154 
c d l l 2  
L i  6 
eu154 
sn117 
gd158 
pr143 
s n l l 9  
sn115 
xe133 
s r  88 
cd114 
ce141 
pd l lO  
ru100 
se 82 
dy164 
dy162 
sas2h: 

POW 

sn126 
pm149 
nd147 
se 78 
nd142 
be134 
sm148 
sn124 
ba135 
ce144 

e:" :: 
as 75 
in113 
ru103 
ba136 

f a r -  

rer= 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
f i e l d  c r  

. OOmw 
I n i t i a l  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

1.05E-08 
9.57E-09 
9.39E-09 
9.08E-09 
6.33E-09 
4.68E-09 
4.34E-09 
1.68E-08 
3.24E-09 
3.17E-09 
1.94E-09 
2.58E - 09 
2.35E-09 
8.37E-09 
2.13E-09 
4.68E-10 
1.41E-09 
1.52E-09 
1.33E-09 
9.36E-10 
3.77E-09 
2.28E-10 
8.77E-10 
8.59E-10 
7.20E-10 
6.92E-10 
4.26E-10 
2.65E-09 
5.64E-10 
5.15E-10 
1.9EE-09 
4.34E-10 
3.41E-10 
1.57E-09 
3.25E-10 
7.91E-11 
2.94E-10 
1.83E-10 
1.96E-10 

i t  based 

, bur nup= 
91313. d 

2.36E-10 
9.59E-10 
9.43E-10 
2.25E-10 
5.19E-11 
5.17E-11 
5.04E-11 
1.85E-10 
4.14E-11 
5.9fE-10 
3.57E-11 
5.66E-10 
1.34E- 10 
9.33E-11 
3.57E-10 
7.64E-11 

f r a c t i o n  o f  t o t a l  r b s o r - t i o n  
1461.nwd f l u x =  2.99~+18n/cn 

182625. d 273938. d 365250. d 

r a t e  
n**2-sec 
365250. d 

ATTACHMENT Page 7 

f i s s i o n  products 
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.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 
f a r - f i e l d  c r  

E-10 
1E- 10 
E-10 
1E-10 
'E-10 
'E-  10 
iE- 10 
I€ -11 

2.66E-11 
2.25E-11 
3.06E-12 
1.73E-11 
1.6OE-11 
1.51E-11 
1.54E-11 

, i t  based o 

6.96E-12 
1.73E-11 
1.59E-11 
1.52E-11 
1.53E-11 

n b&u 15x 
f r a c t i o n  

1461 .mu 
182625. d 

1.31E-11 
9.63E-12 
7.47E-12 
3.24E-12 
6.75E-12 
3.04E-12 
1.12E-12 
1.76E-12 
8.79E- 13 
1.21E- 12 
1.46E-12 
9.85E-13 
1.78E-12 
6.53E-13 
3.03E-13 
2.54E-13 
1.30E- 13 
3.85E-13 
3.48E-13 
3.13E- 13 
2.38E-13 
4.44E-14 

1 1.7 
1 1.7 
1 1.5 
1 1.5 
1 1.5 

1tX 20 
absor 

2.99E+ 
d 3652 

1.59E- 
1.53E- 
1.53E- 

15, 3.00 
o f  t o t e  

d f l u x =  
173938. 

f i s s i o n  products 
r a t e  
1**2-sec 
365250. d 

e r=  . 0 Omh 
i n i t i a l  

mo 99 
pm148m 
te127m 
te124 

f131 
sr 87 
d 160 
nL 94 
xe128 
s r  86 
ge 74 
ge 72 
tel29m 
se 76 
s n l t 6  
er166 
t e l 2 2  
pml48 
a g l l  1 
eu157 
cd l l5m 
k r  80 
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cs136 
ru105 
sn125 
r b  88 
tb160 
er167 
sn123 

1135 
te123 
te132 

ELI4: 
te134 
sb126 
li 7 
sb124 
inl17m 

1130 
r b  86 
in117 
dy165 
cd108 
sn114 
c d l l 8  
ge 75 
cs134m 
i n l l 9 m  
sas2h: f a r .  

power= 

.00E+00 6.30E-14 7.OOE- 

.00E+00 3.04E-14 3.08E- 

.00E+00 2.95E-14 2.96E- 

.00E+00 1.26E-14 1.26E- 

.00E+00 2.92E-15 5.64E- 

.00E+00 7.36E-16 2.59E- 

.00E+00 1.04E-14 1.04E- 

.00E+00 9.97E-15 9.95E- 

.00E+00 1.65E-15 3.73E- 

.00E+00 9.47E-15 9.45E- 

.00E+00 1.7SE-15 3.44E- 

.OOE+OO 1.71E-15 3.41E- 

.00E+00 5.74E-15 5.72E- 

.00E+00 3.41E-15 3.85E- 

.00E+00 6.63E-16 1.32E- 

.00E+00 2.23E-15 2.36E- 

.00E+00 2.09E-15 2.11E- 

.00E+00 1.03E-15 1.34E- 

.00E+00 3.41E-16 4.42E- 

.00E+00 6.13E-16 6.20E- 

.00E+00 2.76E-16 3.44E- 

.00E+O0 2.48E-17 8.36E- 

.00E+00 1.67E-17 6.95E- 

.00E+00 1.19E-16 1.20E- 

.00E+00 8.47E-17 8.45E- 

.00E+00 1.28E-17 2.55E- 

.00E+00 2.98E-17 2.99E- 
- f i e l d  c r i t  based on b&w 1 

f r a c t i  
.OOmw, burnup= 1461. 

i n i t i a l  91313. d 182625. 

6 4.12E-16 4.80E- 
7 1.94E-16 3.74E- 
7 1.58E-16 2.83E- 
6 1.20E-16 1.21E- 
7 8.43E-17 8.42E- 
7 3.81E-17 5.06E- 
7 3.00E-17 3.01E- 
1x15, 3.00wt%, 2Oguc 
In o f  t o t a l  absor t i  
bud f l u x =  2.99~+!8r 
d 273938. d 365250. 

4 1.04E-14 
5 9.90E-15 
5 9.73E-15 
5 9.42E-15 
5 6.83E-15 
5 6.79E-15 
5 5.68E-15 
5 4.7lE-15 
5 2.63E-15 
5 2.62E-15 
5 2.15E-15 
5 1.97E-15 
6 6.43E-16 
6 6.34E-16 
6 4.8OE-16 
6 3.74E-16 
6 2.83E-16 
6 1.21E-16 
7 8.42E-17 
7 5.06E-17 
7 3.01E-17 
'mtu 40% h2o/ 
!n r a t e  
cm**2-sec 
d 365250. d 

sas2h: f a r - f i e l d  c r l t  based on bgw 15x15, 3.00wtX, 20 wd/mtu COX h20/ 
power. L.OOOE-03mw, burnup=1.4610E+03mwd f l u x =  2.9!E+08n/cm**2-sec 

nuc l  i d e  concentrat ions.  gram a 
basis = sinale reactor~mssembl 

charge 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

toms 
Y 

f i s s i o n  products 

L igh t  elements 
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mg 27 
mg 28 
a1  27 
a1 28 
a1  29 
a1  30 
s i  28 
s i  29 
s i  30 
s l  31 
sf  32 

: o t s l s  
f l u x  

sas2h : 
power 

f a r - f  i e l d  
= 4.000E-C 

charge 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OD 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

c r i t  based on b&w 15x15, 3.00wt%, 20 wd/mtu 40% h20/ 8% uo2 
,3w, burnup=l.46lO~+O3mwd f l u x =  2.9%~+08nlcm**2-sec 

nut[ i d e  concentrat lons,  gram atoms 

ac t  i n i des  page 10 
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ses2h: 
power 

f a r - f i e l d  c r i t  based on bLw 15 
.= 4.000E-03nw, burnup=l.4610E+ 

charge 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.06E+00 
7.30E+02 
1.74E+02 

.00E+00 
3.64E+04 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
4.22E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

n u c l i d e  concent ra t ions ,  gram 
b a s i s  = s i n g l e  reactor~assernb 

73938. d 365250. d 365250. d 
1.45E-06 1.45E-06 1.45E-06 
1.81E-11 1 . 8 - 1  1.81E-11 
8.09E-12 8.09E-12 8.09E-12 

/ 8% uo2 
C 
atoms 
I L Y  

page 11 
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1 
sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 

power= 4.000E-03mw, burnup=1.4610E+03mwd f l u x =  2.99E+08n/cm**2-sec 
0 nuc i  i d e  concentrat  ions, gram atoms 

bas is  = s i n g l e  reac to r  assembly 
charge 91313. d 182625. d 273938. d 365250. d 365250. d 

cm245 .00E+00 2.85E-21 1.54E-19 1.46E-18 6 .91~-18 6.91E-18 
cm246 .OOE+OO 6.1lE-25 6.80E-23 9.96E-22 6.36E-21 6.36E-21 
cm247 .00E+00 2.25E-30 5.17E-28 1.15E-26 9.86E-26 9.86E-26 
cm248 .00E+00 8.27E-35 3.89E-32 1.29E-30 1.49E-29 1.49E-29 
cm249 .00E+00 .00E+00 .00E+00 3.89E-41 4.82E-40 4.82E-40 
cm250 .00E+00 .00E+00 .00E+00 .00E+00 1.40E-45 1.40E-45 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

t o t a l s  3.736+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  3.0OE+08 3.00€+08 2.99E+08 2.99E+08 2.99E-07 
0 l q  a r ray  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r r a y  has 1 en t r i es .  
0 4q a r ray  has 1 en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information... 

c ross -sec t i on  data  taken from p o s i t i o n  number 2 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 

scale-system c o n t r o l  module sas2 l i b r a r y *  
used a trme-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t j e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n th .  1 i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

0 
~:::le-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the,above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid  t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... 
************W********************************t**********************************  
8 t 

p r e l i m  l w r  o r fgen-s  b i n a r y  working l i b r a r y - - f d  = 1143 t 
t made from mod i f i ed  card-image or igen-s  l i b r a r i e s  o f  sca le  4.2 
t data f rom t h e  t i g h t  element, ac t i n i de ,  and f i s s i o n  product  L i b r a r i e s  
t decay data, i n c l u d i n g  game and t o t a l  energy, mre from endf /b -v i  

neut ron f l u x  spectrum f a c t o r s  and cross  sec t ions  Mere roduced from : t h e  mpresas2" case updat ing  a l l  nuc l i des  on t h e  aea le  n!urnupu l i b r a r y  i 
f i s s i o n  . I  . groducf y l e l d s  a r r , t r m  end f l b -Y  

..I 

r h o t o n  l l b r a i i e s  $6 mn 18-m.rgy-brou~'~tructure : ' t  
8 t e photon da ta  a r e  f rom the master photon da ta  base, t 
t produced t o  i nc lude  branss t rah lung f rom uo2 m a t r i x  
8 . : I  . 8 

act  i n i des  page 12 
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see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates . 
* * 

.other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data s e t  name: f t33 f001 

8/28/1996 date l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  L i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number of a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

7993 number o f  nonzero o f f - d i a  onal m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX 20 ud/mtu 40% h20/ 8% uo2 page 13 

power= . oomw, burnup= 2922.mwd f l u x =  2 .b0~+88n/cm**2-sec 
bas i s  = 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions a re  c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
i n i t i a l  456563. d 547875. d 639188. d 730500. d 730500. d 

product ions  1.096527E+06 1.098196E+06 1.099821E+06 1.101403E+06 1.102943E+06 1.102943E+06 
absorpt ions 9.037413E+05 9.052724E+05 9.066773E+05 9.079868E+05 9.092220E+05 9.092220E+05 
k i n f i n i t y  1.213320E+00 1.213111E+00 1.213024E+00 1.213017E+00 1.213062E+00 1.213062E+00 

i n i t i a l  456563. d 547875. d 639188. d 730500. d 730500. d 
a c t i n i d e  
absorpt ions 8.959688E+05 8.969688E+05 8.979482E+05 8.989073E+05 8.998463E+05 8.998463E+05 
non -ac t i n i de  
abs. f racs .  8.600354E-03 9.172499E-03 9.627581E-03 9.999692E-03 1.031184E-02 1.031184E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 2Ogud/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .00mw burnup. 2922. mwd f l u x =  2 .80~+~8n /c rn * *~ -sec  
0 i n i  t i  a1 456563. d 547875. d 839188. d 730500. d 730500. d 

page 14 
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1 . 7 9 ~ - 0 7  
1.66E-07 
1.60E-07 
1.56E-07 
2.71E-07 
1.27E-07 
1.06E-07 

f a r - f i e l d  c r  f i s s i o n  products page 15 i t  based a 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw burnup= 2922.nwd, f l u x =  2.80~+g8n/cn**2-scc 
0 i n i t i a l  456563. d 547875. d 639188. d 730500. d 730500. d 

z r  96 
ru104 
nd150 
eu155 
xe136 
b r  81 
r b  85 
z r  94 
eu15 2 
z r  90 
c d l l  1 
sm154 
te130 
r b  87 
se 77 

dlP 
r u  99 
ad156 
se 79 
sb l21 
sb123 
k r  86 
te128 
s r  90 
dy161 
ad154 
s t  80 
te125 
rh105 

I tb159 
c d l l 2  
li 6 
ad158 

8.46E-08 
6.38E-08 
6.19E-08 
5.42E-08 
4.88E-08 
4.77E-08 
4.47E-08 
3.80E-08 
3.84E-08 
3.59E-08 
2.54E-08 
1.94E-08 
1.71E-08 
7. OOE- 09 
1.05E-08 
1.30E-08 
1 .27E- 08 
1.03E-08 
9.39E-09 
8.51E-09 
1.68E-08 
6.70E-09 
3.76E-09 
6.07E-09 
5.42E-09 
8.72E-09 
4.02E-09 
3.62E- 09 
3.43E-09 
2.68E-09 
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sn117 2.82E-09 3.53E-09 4.26E-09 4.99E-09 5.73E-09 5.73E-09 
eu154 2.87E-09 3.56E-09 4.27E-09 4.99E-09 5.70E-09 5.70E-09 
rulOO 1.22E-09 1.89E-09 2.71E-09 3.66E-09 4.76E-09 4.76E-09 
sn119 2.28E-09 2.86E-09 3.43E-09 4.01E-09 4.60E-09 4.60E-09 
sn115 2.09E-09 2.61E-09 3.14E-09 3.67E-09 4.20E-09 4.20E-09 
cd114 1.66E-09 2.17E-09 2.72E-09 3.29E-09 3.88E-09 3.88E-09 
cs137 3.75E-09 3.74E-09 3.74E-09 3.73E-09 3.73E-09 3.73E-09 . 
s r  88 l.73E-09 2.15E-09 2.58E-09 3.00E-09 3.42E-09 3.42E-09 
nd142 8.30E-10 1.29E-09 1.86E-09 2.52E-09 3.28E-09 3.28E-09 
be134 8.20E-10 1.27E-09 1.82E-09 2.47E-09 3.22E-09 3.226-09 
pd l lO  1.39E-09 1.78E-09 2.19E-09 2.61E-09 3.04E-09 3.04~-09'  
sm148 7.64E-10 1.18E-09 1.69E-09 2.28E-09 2.97E-09 2.97E-09 
dy164 1.06E-09 1.45E-09 1.89E-09 2.37E-09 2.9OE-09 2.90E-09 
dy162 1.04E-09 1.40E-09 1.80E-09 2.24E-09 2.72E-09 2.72E-09 
ba135 6.56E-10 1.02E-09 1.47E-09 2.00E-09 2.6lE-09 2.61E-09 

1 ses2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2 
o f r a c t i o n  o i  t o t a l  absor t i o n  r a t e  

power* .OOmw burnups 2922 .mwd f l u x =  2.80~+!8n/cm**2-sec 
0 I n i t i a l  156563. d 547875. d 439188. d 730500. d 730500. d 

f i s s i o n  products page 16 
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77E-11 3.84E- 
91E-11 3.93E- 
88E-11 2.95E- 
99E-11 2.98E- 
23E-11 2.23E- 
76E-12 9.75E- 
72E-11 1.72E- 
55E-11 1.56E- 
59E-11 1.58E- 
based on b&w 1 

s r  89 3.00E-11 
k r  87  2.24E-11 
dy160 4.34E-12 
ce143 1.72E-11 
sb125 1.54E-11 

Y 90 1.59E-11 
sas2h: f a r - f i e l d  c 

2. 
! 6. 

1. 
1. 
1. 

r i t  f i s s i o n  products page 17 
f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

: power= .OOmw burnup= 2922.mud f l u x =  2.80~+g8n/cm**2-sec 
i n t t i a l  156563. d 547875. d b39188. d 730500. d 730500. d 

ge 74 
sn116 
ge 72 
se 76 
er166 
t e l 2 2  
te129m 
a g l l l  
pm148 
eu157 
c d l  l5m 
k r  80 
cs136 
er167 
te123 
ru105 
sn125 
tb160 

!:I4; 
r b  88 
en123 
i 135 

te132 
rb126 
te134 
li 7 
i 130 

rb124 
in117111 
cd108 
sn114 
r b  86 
dy165 
in117 
cd118 
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1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15. 3.00utX. 20gwd/mtu 40% h20/ 8% uo2 
o f r a c t i o n  o f  t o t a l  abso r - t i on  r a t e  

power= .OOmw burnups 2922.nwd f l u x =  2 .80~+~8n/cn**2-sec  
0 i n i t i a l  456563. d 547875. d b39188. d 730500. d 730500. d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20 wd/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw, burnup=2.9220E+03mwd f l u x =  2.88~+08n/cm**2-sec 

0 nuc I i de  concen t ra t~ons .  gram atoms 

charge 4 
8.84E-05 
2.62E - 07 
3.69E-11 
1.49E-34 
1.95E-09 
1.46E-05 

m i  
mg 
a 1 
a 1 

1 
rn 1 
i 

s i 
i 

s i 
B i 

t o t a l  
0 f l u x  
1 

2.80E+08 2.80E+08 2.80E+O8 2.80E+08 2.79E-07 

ras2h: f a r - f i e l d  c r i t  based on b6w 15x15, 3.00wtX 20 ud/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw. burnup=2.9220E+03mwd f lux=*2.8!~+08n/crn**2-.cc . .  0 n u c l i d e  concentrat ions,  gram atoms 

; .  8 ,  

bas is  = s i n g l e  r e a c t o r  assembly 
1 I 

charge 456563. d 547875. d 639188. d 730500. d 730500. d 
:;;? , he 4 2.89E-01 3.89E-01 4.98E-01 6.16E-01 7.42E-01 7.42E-01 
2, r 

Pb206 1.47E-05 2.82E-05 4.78E-05 7.45E-05 !.OPE-04 1.09E-04 
' 1  pb207 7.38E-06 1.16E-05 1.68E-05 2.30E-05 3.01E-05 3.01E-05 

pb208 1.24E-06 1.92E-06 Z.76E-06 3.74E-06 4.87E-06 4.87E-06 
pbZO9 1.35E-12 2.09E-12 2.99E-12 4.04E-12 5.23E-12 5.23E-12 

f i s s i o n  products 

l i g h t  elements 

ac t  i n i des  

page 18 

page 19 

page 20 
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power 
0 

f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 
= 4 .OOOE- 03mw, burnup=2.9220E+03mwd f l u x =  2.88~+08n/cm**2-sec 

n u c l i d e  concentrat ions,  gram atoms 
bas is  = s i n g l e  reac to r  assembly 

charge 456563. d 547875. d 639188. d 730500. d 730500. d 
1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 
1 1 E - 1  1 . 8 - 1  1.81E-11 1.81E-11 1.81E-11 1.8lE-11 
8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.336-21 4.03E-21 4.82E-21 5.61E-21 6.39E-21 6.39E-21 
1.08E-17 1.32E-17 1.58E-17 1.83E-17 2.09E-17 2.09E-17 
2.44E-07 3.03E-07 3.63E-07 4.23E-01 4.82E-07 4.82E-07 
1.35E-02 1.69E-02 2.02E-02 2.36E-02 2.69E-02 2.69E-02 
9.18E+00 9.21E+00 9.25E+00 9.28E+00 9.32000 9.32E+00 

a c t  i n i des  page 21 
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cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 

o t s l s  
f l u x  

:: 
3q 
3q 

f a r - f i e l d  c r i t  based 
r= 4.000E - 03mw, burnur 

charge 4565 
6.91E-18 2. 
6.36E-21 2. 
9.86E-26 4. 
1.49E-29 9. 

xlS, 3.00utX, 20 ud/mtu 40% h2o/ 
03mwd . f l u x =  2.8!~+08n/cm**~-scc 

nuc I tde  concentrat lons.  gram at 

-. 

a r r a y  has 20 en t r i es . -  
a r r a y  has 1 en t r i es .  
a r r a y  has 1 e n t r i e s .  
a r r a y  has 1 en t r i es .  

ac t i n i des  page 22 
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0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information...  

c ross -sec t i on  data  taken from p o s i t i o n  number 3 o f  l i b r a r y  on u n i t  33. 

pass 1 
ass 0 

gscaLe-system c o n t r o l  nodule sas2 1 i b ra ry *  
used a t~me-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

ass 0 
gscale-system c o n t r o l  nodule sas2 1 i b ra ry *  
used a time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
. pass ? app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L l b r a r  u dated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
c p r e l i m  l w r - o r i g e n - s  b jna ry  working l i b r a r y - - i d  = 1143 * 

made from modr f ied  card-tmage or igen-s  l i b r a r i e s  o f  sca le  4.2 
data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  

decay data, i nc lud ing  gamma and t o t a l  energy, a re  from endf /b -v i  c 
* 

neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced f rom : the  " p r e s a ~ 2 ~ ~  case updat ing a l l  nuc l i des  on the  sca le  08gurnup81 l i b r a r y  

f i s s i o n  product  y i e l d s  a r e  from endf /b -v  

hoton L i b r a r i e s  use an 18-energy-group s t r u c t u r e  1 
tEe photon data are  from the master photon data base, c 
produced t o  inc lude bremsstrahlung from uo2 m a t r i x  1 * 

see i n fo rma t ion  above t h i s  box ( i f  present )  f o r  Later  updates * 
* 

................................................................................ * 

................................................................................ 
.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data se t  name: f t 33 f001  

8/28/1996 date  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  I n  l i b r a r y  
689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f - d i a  onel m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r l t  based on bBw 15x15, J.OOwtX 20 ud/mtu 40% h20/ 8% uo2 page 23 

porer=  .OOmr, b u r n u p  4383.mud f tux= ~ . f1~+8~n /cm**2 -sec  
bas i s  = 

(nota, 'k-lnfinit ies, 'cLad&d moderator rbso rp t fons  @ r e  c o r r e c t  only, i f  c o r r e c t l y  weighted cross sec t fons  a rc  applied.) 
n i t i a l  821813. d 913125. d r*+r.L+* d ****a** d **re*** d 

produc;lons 1. !31886E+06 1.13539JE+O6 1.1368591+06 

5 0  

l. l3967lE+06 l. l3967lE+06 
mbsor t i o n s  9.323096E+05 '* 9.334989E+05 ' 9.346394E+05 .357402E+05 9.368058E+05 9.368058E+05 
k i n f f n i  ty 1.216212E+00 1.216277E+00 1.2163611+00 .216455E+00 

!;f!fz/OrOO 
1.2165SOE+00 

fni t!rl 821813. 913125. d ******* d 
r c t i n l d r  . ,  ,, I I 

I ! 
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non-akt in ide 
sbs. fracs. 1.008779E-02 1.035595E-02 1.059318E-02 1.080871E-02 1.100731E-02 1.100731E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX ZOgud/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o f r s c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw burnup= 4383 . r d  f l u x =  2.71~+&nlcm**2-sec 
0 i n i t i a l  621813. d 913125. d &****** d ******* d **a**** d 

5.01E-03 
3.83E-04 
2.88E-04 
1.38E-04 
1.24E-04 
9.27E-05 
7.18E-05 
6.896-05 
5.31E-05 
5.27E-05 
4.08E-05 
4.20E-05 
2.83E-05 
4.02E-05 
2.40E-05 
1.75E-05 
1.46E-05 
1.62E-05 
1.26E-05 
1.20E-05 
1.12E-05 
9.82E-06 
4.60E-06 
4.41E -06 
3.99E-06 
3.09E-06 
2.95E-06 
2.51E-06 
2.23E-06 
2.28E-06 
1.04E-06 
9.99E-07 
9.13E-07 
8.16E-07 
7.18E-07 
7.88E-07 
6.59E-07 
4.23E-07 
5.58E-07 
5.62E-07 
5.2fE-07 
4.78E-07 
3.93E-07 
3.29E-07 
3.18E-07 
3. f1E-07 
2.51E-07 
2.14E-07 
2.01E-07 

f a r - f i e l d  c r  

5.11E-03 
4.29E-04 
3.24E-04 
1.55E-04 
1.33E-04 
1 .WE-04 
8.07E-05 
7.27E-05 
5.96E-05 
5.92E -05 
4.58E-05 
4.32E-05 
3.18E-05 
4.02E-05 
2.73E-05 
1.97E-05 
1.72E-05 
1.82E-05 
1.42E-05 
1.35E-05 
1.26E-05 
1 .lOE-05 
5.18E-06 
4.99E-06 
4.48E-06 
3.47E-06 
3.32E-06 
2.94E-06 
2.51E-06 
2.28E -06 
1.17E-06 
1.lZE-06 
1.03E-06 
9.16E-07 
8.30E-07 
8.85E-07 
7.40E-07 
5.38E-07 
6.29E-07 
6.32E-07 
5.92E-07 
5.37E-07 
4.52E-07 
3.7OE-07 
3.57E-07 
3.50E-07 
2.82E -07 
2.41E-07 
2.26E-07 

I t  based 01 

I, bur nup= 

8.21E-07 
6.66E-07 
7.OOE-07 
7.01E-07 
6.56E-07 
5.97E-07 
5.12E-07 
4.11E-07 
3.96E-07 
3.88E-07 
3.13E-07 
2.69E-07 
2.52E-07 

9 b&w 15x 
f r a c t i o n  
4383. mn 

5.23E-03 5.27E-03 5.27E-03 
5.17E-04 5.60E-04 5.60E-04 
3.94E-04 4.29E-04 4.29E-04 
1.89E-04 2.06E-04 2.06E-04 
1.48E-04 1.54E-04 1.54E-04 
1.27E-04 1.38E-04 1.38E-04 
9.83E-05 1.07E-04 1.07E-04 
7.87E-05 8.11E-05 8.11E-05 
7.27E-05 7.92E-05 7.92E-05 
7.21E-05 7.85E-05 7.85E-05 
5.57E-05 6.07E-05 6.07E-05 
4.53E-05 4.64E-05 4.64E-05 
3.87E-05 4.22E-05 4.22E-05 
4.04E-05 4.05E-05 4.05E-05 
3.39E-05 3.73E-05 3.73E-05 
2.39E-05 2.6OE-05 2.60E-05 
2.25E-05 2.52E-05 2.52E-05 
2.22E-05 2.42E-05 2.42E-05 
1.73E-05 1.89E-05 1.89E-05 
1.65E-05 l.79E-05 1.79E-05 
1.55E-05 1.69E-05 1.69E-05 
1.34E-05 1.46E-05 1.46E-05 
6.34E-06 6.92E-06 6.92E-06 
6.15E-06 6.74E-06 6.74E-06 
5.46E-06 5.94E-06 5.94E-06 
4.25E-06 4.63E-06 4.63E-06 
4.05E-06 4.41E-06 4.41E-06 
3.88E-06 4.39E-06 4.39E-06 
3.05E-06 3.33E-06 3.33E-06 
2.28E-06 2.28E-06 2.28E-06 
1.43E-06 1.55E-06 1.55E-06 
1.36E-06 1.49E-06 1.49E-06 
1.25E-06 1.37E-06 1.37E-06 
l.12E-06 1.22E-06 1.22E-06 
1.07E-06 1.20E-06 1.2OE-06 
1.08E-06 l.18E-06 1.18E-06 
9.02E-07 9.83E-07 9.83E-07 
8.06E-07 9.58E-07 9.58E-07 
7.71E-07 8.42E-07 8.42E-07 
7.70E-07 8.39E-07 8.39E-07 
7.21E-07 7.86E-07 7.86E-07 
6.56E-07 7.15E-07 7.15E-07 
5.75E-07 6.40E-07 6.4OE-07 
4.51E-07 J.92E-07 4.92E-07 
4.36E-07 4.75E-07 4.75E-07 
4.26E-07 4.65E-07 4.65E-07 
3.44E-07 3.74E-07 3.74E-07 
2.97E-07 3.25E-07 3.25E-07 
2.78E-07 3.03E-07 3.03E-07 

15 3.00wtX, 2Ogud/mtu SOX h2o/ 
01 t o t a l  rbsor t i o n  r a t c  

d, f l u x =  2.71~+t8n/cmf*2-sec 

f i s s i o n  products 

page 24 

page 25 
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0 i n i t i a l  821813. d 913125. d ******* d ******* d *******.d 

b r  81 
r b  85 
eu155 
zr  94 
cd l  1 1 
eu15 2 
z r  90 
sm15L 

dy161 1.5 
te128 1.7 
se 80 1.2 
te125 1.1 
s r  90 1.6 
tb159 8.7 
c d l l 2  7.5 
gd158 6.6 
rulOO 4.7 
11 6 6.7 
rh105 9.1 
sn117 5.7 
eu154 5.7 
nd142 3.2 
ba134 3.2 
sn119 4.6 
sm148 2.9 
cd114 3.8 
81-1115 4.2 
ba135 2.6 
dy164 2.9 
sr 88 3.4 
dy162 2.7 
pd104 2.2 
pd l lO 3.0 
sas2h: f a r - f i  

3 .  

'E-08 1.86E-08 
IE-08 1.92E-08 
E-08 1.36E-08 
IE-08 1.24E-08 
IE-08 1.65E-08 
IE-09 1.00E-08 
E-09 8.52E-09 
E-09 7.67E-09 
IE-09 6.02E-09 
IE-09 7.62E-09 
IE-09 9.19E-09 
tE-09 6.49E-09 
E-09 6.41E-09 
IE-09 4.16E-09 
!E-09 4.06E-09 
E-09 5.20E-09 
'E-09 3.74E-09 
'E-09 4.48E-09 
!E-09 4.75E-09 
E-09 3.29E-09 
E-09 3.48E-09 
iE-09 3.85E-09 
!E-09 3.24E-09 
!E-09 2.80E-09 
IE-09 3.49E-09 
11d c r i t  based 4 

1.51E-08 1.66~-08 1.80~-08 1.80~-08 
1.38E-08 1.52E-08 1.67E-08 1.67E-08 
1.65E-08 1.64E-08 1.64E-08 1.64E-08 
1.13E-08 1.27E-08 1.41E-08 1.41E-08 
9.54E-09 1.06E-08 1.16E-08 1.16E-08 
8.77E-09 9.89E-09 l.lOE-08 1.10E-08 
7.40E-09 8.92E-09 1.06E-08 1.06E-08 
8.446-09 9.26E-09 1.01E-08 1.01E-08 
9.27E-09 9.36E-09 9.45E-09 9.45E-09 
7.24E-09 8.00E-09 8.77E-09 8.77E-09 
7.13E-09 7.85E-09 8.57E-09 8.57E-09 
5.12E-09 6.19E-09 7.35E-09 7.35E-09 
4.99E-09 6.02E-09 7.15E-09 7.15E-09 
5.78E-09 6.37E-09 6.97E-09 6.97E-09 
4.60E-09 5.55E-09 6.58E-09 6.58E-09 
5.10E-09 5.74E-09 6.39E-09 6.39E-09 
5.29E-09 5.83E-09 6.38E-09 6.38E-09 
4.06E-09 4.91E-09 5.84E-09 5.84E-09 
4.1OE-09 4.75E-09 5.45E-09 5.45E-09 
4.26E-09 4.68E-09 5.09E-09 5.09E-09 
3.79E-09 4.37E-09 5.OOE-09 5.00E-09 
3.46E-09 4.18E-09 4.96E-09 4.96E-09 
3.95E-09 4.43E-09 4.92E-09 4.92E-09 

#n bbw 5x15 3.00wtX ZOgwd/mtu 40% h2o/ traction 01 t o t a t  absor t i o n  r a t e  
4383.rwd flux- 2.71~+~8n/cm**2-stc 

913125, d &** f * *C d .C***** d *.*fl** d 

f i s s i o n  products 
/ I 

b00w burnup= 
t i a l  621813, a.s d 
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pr143 
snl24 
xe133 
no 96 
as 75 
ce141 
be 136 
in113 
dy163 
k r  82 
xe130 
cd l lO  
pm149 
nb 93 
nd147 
sn118 
cs134 
cd116 
sn122 
ce144 
snl2O 
k r  85 
b r  79 
ge 73 
ru103 
ag107 
xel29 
te126 
z r  95 
ge 76 
nb 95 
gd160 

Y 91 

R!;z; 
be140 
eu156 
sm153 
dy160 
ru106 
s r  89 
xe128 
te124 
k r  87  
s r  87 

1 sas2h: 
0 

0 
PO" 

s r  86 
ce143 
sb125 

Y 90 
La140 
no 99 
nb 94 
an116 
pm148m 
ge 74 

i i 5 3 E - i i  E -  i:ooE-ii 
2.22E-11 2.21E-11 2.2OE-11 
1.24E-11 1.39E-11 1.55E-11 

f a r - f i e l d  c r i t  based on b&w 15x1 

e r =  .OOmw burnupa 
i n i t i a l  621813. d 

.59E-09 2.59E-09 2.59E-09 

.05E-09 2.24E-09 2.24E-09 

.97E-09 1.97E-09 1.97E-09 

.54E-09 1.82E-09 1.82E-09 
1.46E-09 1.59E-09 1.59E-09 
1.56E-09 1.55E-09 1.55E-09 
1.31E-09 1.48E-09 1.48E-09 
1.14E-09 1.25E-09 1.25E-09 
1.08E-09 1.23E-09 1.23E-09 
9.76E-10 1.11E-09 1.11E-09 
9.14E-10 1.06E-09 1.06E-09 
8.33E-10 1.02E-09 1.02E-09 
9.59E-10 9.58E-10 9.58E-10 
7.85E-10 9.33E-10 9.33E-10 
9.15E-10 9.14E-10 9.14E-10 
8.36E-10 9.14E-10 9.14E-10 
7.27E-10 7.91E-10 7.91E-10 
7.04E-10 7.70E-10 7.70E-10 
7.02E-10 7.68E-10 7.68E-10 
5.84E-10 5.82E-10 5.82E-10 
5.24E-10 5.72E-10 5.72E-10 
5.52E-10 5.50E-10 5.50E-10 
4.00E-10 4.75E-10 4.75E-10 
4.03E-10 4.39E-10 4.39E-10 
3.66E-10 3.66E-10 3.66E-10 
2.59E-10 3.13E-10 3.13E-10 
2.29E-10 2.73E-10 2.73E-10 
2.12E-10 2.45E-10 2.45E-10 
1.62E-10 1.61E-10 1.61E-10 
1.43E-10 1.56E-10 1.56E-10 
1.49E-10 1.49E-10 1.49E-10 
1.29E-10 1.45E-10 1.45E-10 
1.38E-10 1.37E-10 1.37E-10 
1.11E-10 1.11E-10 1.11E-10 
8.01E-11 9.24E-11 9.24E-11 
4.62E-11 4.62E-11 4.62E-11 
4.18E-11 4.24E-11 4.24E-11 
O E -  L . 0 7 E - 1 1  4 - 0 7 E - 7 1  

f r a c t i o n  o f  t o t a t  abso r - t i on  r a t e  
4383.nwd f l u x =  2.71~+~8n/cm**2-scc 

913125, d A******  d * * * * C f *  d ***a*** d 

f i s s i o n  products page 27 
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te127m 
1131 

se 76 
ge 72 
er166 
te122 
te129m 
a g l l l  
k r  80 
eu157 
pm148 
cdl l5m 
er167 
cs136 
te123 
tb160 
ru105 
sn125 

r b  88 
sn123 

1135 
te132 
sb126 
li 7 
cdlO8 
te134 
i 130 

sb124 
sn114 
i n l l 7 m  
r b  86 
dy165 
in117 
cs134m 
cd118 

e 75 
Yn119m 
sas2h: 

7.87E-12 
6.73E- 12 
3.68E-12 
4.05E-12 
2.38E-12 
1.98E-12 
1.81E- 12 
4.21E-13 
2.40E-13 
3.65E-13 
3.71E-13 
2.47E-13 
5.18E-14 
1.09E-13 
3.26E-14 
2.39E-14 
3.24E-14 
3.01E-14 
1.36E- 14 
1.33E- 14 
1.25E-14 
l.02E-14 
9.97E-15 
9.45E-15 
6.46E-15 
5.30E-15 
2.20E-15 
5.70E-15 
3.21E-15 
3.13E- 15 
1.16E- 15 
2.26E-15 
1.04E-15 
7.57E-16 
6.69E-16 
1.00E-16 
1.25E-16 
8.50E-17 
3. IOE-17 

f a r - f i e l d  c r  

[era .OOmw 
i n i t i a l  

7.93E-12 
6.72E-12 
4.33E-12 
4.57E-12 
2.92E-12 
2.49E-12 
1.82E-12 
4.32E-13 
2.85E-13 
3.73E-13 
3.68E-13 
2.48E-13 
6.86E-14 
l.16E-13 
4.13E-14 
2.71E-14 
3.27E-14 
3.OZE-14 
1.52E-14 
1.49E-14 
1.24E-14 
1.03E-14 
9.96E-15 
9.45E-15 
6.89E-15 
5.96E-15 
3.04E-15 
5.69E-15 
3.52E-15 
3.25E-15 
1.46E-15 
2.28E-15 
1.13E-15 
8.24E-16 
6.7SE-16 
1.12E-16 
1.26E-16 
8.49E-17 
S.11E-17 

i t  based c 

7.98E- 
6.72E- 
5.OZE- 
5.09E- 
3.51E- 
3.07E - 
1.82E- 
4.44E- 
3.35E- 
3.80E- 
3.68E- 
2.49E- 
8.84E- 
1.22E- 
5.14E- 
3.05E- 
3.31E- 
3.04E- 
1.69E- 
1.65E- 
1.24E- 
1.03E- 
9.95E- 
9.44E- 
7.33E- 
6.61E- 
4.07E- 
5.67E- 
3.82E- 
3.38E- 
1.81E- 
2.30E- 
1.23E- 
8.92E- 
6.82E- 
1.24E- 
1.26E- 
8.48E- 
3.12E- 

In bLw 1 
f r a c t i  
4383. 

913125. 

12 8.03E-12 8.08E-12 8.08E-12 
12 6.72E-12 6.72E-12 6.72E-12 
12 5.75E-12 6.52E-12 6.52E-12 
12 5.62E-12 6.15E-12 6.15E-12 
12 4.15E-12 4.84E-12 4.84E-12 
12 3.71E-12 4.41E-12 4.41E-12 
12 1.82E-12 1.83E-12 1.83E-12 
13 4.55E-13 4.66E-13 4.66E-13 
13 3.89E-13 4.48E-13 4.48E-13 
13 3.88E-13 3.96E-13 3.96E-13 
13 3.67E-13 3.67E-13 3.67E-13 
13 2.51E-13 2.52E-13 2.52E-13 
14 1 1 1 - 1 3  1.38E-13 1.38~-13 
13 1.28E-13 1.35E-13 1.35E-13 
14 6.32E-14 7.66E-14 7.66E-14 
14 3.39E-14 3.75E-14 3.75E-14 
14 3.34E-14 3.37E-14 3.37E-14 
14 3.05E-14 3.06E-14 3.06E-14 
14 1.85E-14 2.OfE-14 2.OlE-14 
14 1.82E-14 1.98E-14 1.98E-14 
14 1.24E-14 1.23E-14 1.23E-14 
14 1.03E-14 1.03E-14 1.03E-14 
15 9.93E-15 9.92E-15 9.92E-15 
15 9.43E-15 9.43E-15 9.43E-15 
15 7.76E-15 8.19E-15 8.19E-15 
15 7.27E-15 7.92E-15 7.92E-15 
15 5.33E-15 6.83E-15 6.83E-15 
15 5.66E-15 5.65E-15 5.65E-15 
15 4.12E-15 4.42E-15 4.42E-15 
15 3.50E-15 3.63E-15 3.63E-15 
15 2.19E-15 2.61E-15 2.61E-15 
15 2.32E-15 2.34E-15 2.34E-15 
15 1.33E-15 1.42E-15 1.42E-15 
16 9.60E-16 1.03E-15 1.03E-15 
16 6.88E-16 6.94E-16 6.94E-16 
16 1.36E-16 1.48E-16 1.48E-16 
16 1.27E-16 1.27E-16 1.27E-16 
17 1.47E-17 8.46E-17 8.46E-17 
17 3.13E-17 3.14E-17 3.14E-17 
5x15, S.OOwtX, 2Ogud/mtu 40% h20/ 
on o f  t o t a l  absor t i o n  r a t e  
mud f l u x =  2.71~+~8n/cm**2-sec 

d Lee**** d ******* d ******I d 

sas2h: f a r - f i e l d  c r l t  based on bLw 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 
power. 4.000E-03nw, burnup=4.3830E+03nud f l u x =  2.7!~+06n/c&*2-sec 

nuc[ ide concentrations, gram atoms 
bas is  = s i n  l e  reactor~assembly  

+*rr*r d *++*8*+ ,-j ****+*c d 

Page 24 

f i s s i o n  products 

l i g h t  elements 

page 28 

page 29 
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ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
ns 24m 
na 25 
ng 24 
ng 25 
ng 26 
mg 27 
n 28 
a! 27 
01 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

: o t a l s  
f l u x  

ses2h: 
power 

f a r - f  i e l d  c r i t  based on bgu 15x15, 3.00wtX, ZOgwd/mtu 40% h20/ 8% uo2 
.= 4.000E-03mw, burnup=4.3830E+03mwd f l u x s  2.71E+08n/cm**2-sec 

n u c l i d e  concentrat ions,  gram atoms 
bas i s  = s i n g l e  reac to r~sssemb ly  

charge 821813. d 913125. d ******* d ******* d ******* d 
he 6 7-L2€-01 8-77E-01 1-02€+00 1-17E+OO 1.33E+OO 1.33E+OO 

pb2l  Z 

q:: : 
b i  209 
bi2lOm 
bi210 
bi211 
b i212 
bi213 
hi 21 6 

ac t  i n i des  page 30 
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sas2h : 
power 

f a r - f i e l d  c r i t  based on b&u 15 
.= 4.000E-03mw, burnup=4.3830E+ 

ix15, 3.00wtX, 
,03mwd f l u x =  2 

nuc [ i de conc 
bas i s  = s i ng  

I**++** d ***a* 
1.45E-06 1.4 
1 8 l E - 1  1.8 
8.09E-12 8.0 

.00E+00 .O 
8.66E-21 9.4 
2.82E-17 3.0 
6.61E-07 7.2 
3.68E-02 4.0 
9.42E+00 9.4 
7.1lE+O2 7.0 
1.77E+02 1.7 
3.17E-06 3.1 
3.64E+04 3.6 
3.19E-07 3.1 
6.16E-40 1.3 

.00E+00 .O 
8.75E-12 8.7 
2.08E-12 2.0 
5.49E-07 5.9 
4.19~+01 4.1 
1.54E-06 1.5 
4.61E-05 4.6 
5.25E-42 1.1 
9.29E-15 9.2 

.00E+00 .O 
1.13E-09 1.1 
3.41E-13 3.4 
2.33E-02 2.3 
1.28E+01 1.3 
1.58E-01 1.8 
6.52E-05 7.6 
3.28E-06 4.3 
6.97E-15 9.2 

!O wd/mtu 40% h20/ 
7Q~+08n/crn**2-sec 

!n t ra t i ons ,  gram a 
e reac to r  sssembl 

I*  d **a**** d 

act  i n i des  page 31 

toms 
Y 

charge 0 
1.45E-06 
1.81E-11 
8.09E-12 

.00E+00 
6.39E-21 
2.09E-17 
4.82E-07 
2.69E-02 
9.32E+00 
7.16E+02 
1.77E+02 
3.19E-06 
3.64E+04 
3.2lE-07 

.00E+00 

.00E+00 
8.83E-12 
2.1OE-12 
4.03E-07 
4.20E+01 
1.55E-06 
4.64E-05 

.00E+00 
9.41E-15 

.00E+00 
1.14E-09 
3.16E-13 
2.34E-02 
9.55E+00 
8.79E-02 
3.67E-05 
1.14E-06 
2.45E-15 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 
power= 4.0001-03mw, burnup=4.3830E+03mwd f l u x =  2.7~E+08n/cm**2-sec 

0 nuc I i de  concentrat ions,  gram atoms 
bas is  = s i n  l e  reac to r  assembly 

charge 821813. d 913125. d ******* d ****I** d ******* d 
cm245 2.36E-16 4.20E-16 6.98E-16 1.1OE-15 1.66E-15 1.66E-15 
cm246 4.46E-19 8.95E-19 1.66E-18 2.87E-18 4.73E-18 4.73E-18 
cm247 1.40E-23 3.18E-23 6.57E-23 1.26E-22 2.28E-22 2.28E-22 
cm248 4.38E-27 1.12E-26 2.59E-26 5.51E-26 1.09E-25 1.09E-25 
cm249 1.39E-37 3.55E-37 8.19E-37 l.74E-36 3.43E-36 3.43E-36 
cm250 1.25E-42 3.60E-42 9.27E-42 2.17E-41 4.70E-41 4.70E-41 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73€+04 3.73€+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.72E+08 2.71€+08 2.71E+08 2.71E+08 2.71E-07 
0 l q  a r ray  has 20 e n t r i e s .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 4q a r ray  has 1 en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information... 

ac t  i n i des  

c ross -sec t i on  data  taken from p o s i t i o n  number 4 o f  L ib ra ry  on u n i t  33. 

pass 1 
ass 0 

!scale-s stem c o n t r o l  module sas2 l i b r a r y *  
used a tme-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... 
pass 1 

0 
!:::le-sYstem c o n t r o l  module sasL 1 i b r a r y *  
used a ttme-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n a p p l i e s  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... .**,CI******r.+Ct*.*****CC***t************************************************** 
p r e l i m  l w r  o r i gen -s  b i n a r y  working t i b r a r y - - i d  = 1143 

made from mod i f i ed  card-image or igen-s  l i b r a r i e s  o f  sca le  4.2 * 

page 32 
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data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  
decay data, i nc lud ing  gamma and t o t a l  energy, are from end f /b -v i  

neut ron f l u x  spectrum fac to rs  and cross  sec t ions  were roduced from : the  upresat2@@ case updat ing a l l  nuc l i des  on the  sca le  @@lu rnup@ l i b r a r y  

f i s s i o n  product y i e l d s  a re  from endf/b-v 
* 

* hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
tRe photon data  a re  from the master photon data  base, * 
produced t o  inc lude bremsstrahlung from uo2 m a t r i x  c 

* see i n fo rma t ion  above t h i s  box ( i f  p resent )  f o r  l a t e r  updates * 
................................................................................ 
* * 
................................................................................ 

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data s e t  name: f t33 f001 

8/28/1996 date  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f - d i a  anal ma t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20 wd/mtu 40% h2o/ 8% uo2 page 33 

power= .oOmw, burnup= 5844.mwd, f l u x =  2.h~+88n/cm**2-sec 
bas i s  = 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are  applied.) 
i n i t i a l  *+**+*r d ******* d a***&** d *****re d ******* d 

product ions  1.150297E+06 1.151651E+06 1.152966E+06 1.154243E+06 1.155483E+06 1.155483E+06 
absorpt ions 9.452068E+05 9.462478E+05 9.472621E+05 9.482513E+05 9.492169E+05 9.492169E+05 
k i n f i n i t y  1.2169?9E+00 1.217071E+00 1.217156E+00 

!;f!Jf!4:+00 !iflJ:f2:+00 
1.217302E+OO 

i n i t i a l  ****re* d ******* d ******* d 
a c t i n i d e  
absorpt ions 9.348808E+05 9.357344E+05 9.365691E+05 9.373851E+05 9.381828E+05 9.381828E+05 
non -ac t i n i de  
abs. f racs.  1.092452E-02 1.111060E-02 1.128829E-02 1.145917E-02 1.162446E-02 1.162446E-02 
ras2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOnw b u r n u p  5844. mud f l u x =  2.68~+&nlcn** l -sec 

~ ~ l t i ~ ~  &****** d *+**re* d &**a*** d ++*I*** d *+****a d 

page 34 
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7.86E-06 
6.63E - 06 
6.19E-06 
5.86E-06 
4.42E-06 
2.27E-06 
2.05E-06 
1.96E-06 
1.82E-06 
1.75E-06 
1.68E-06 
1.61E-06 
1.56E-06 
1.31E-06 
1.13E-06 
l . l l E - 0 6  
1.04E-06 
9.52E-07 
9.17E-07 
6.52E-07 
6.30E-07 
6.17E-07 
4.95E-07 
4.38E-07 
4.08E-07 

X ,  2Ogwd/mt 
absor t i o n  
.68~+b8n/cn ******* d 

7.86E-06 
6.63E-06 
6.19E-06 
5.86E-06 
4.42E-06 
2.27E-06 
2.05E-06 
1.96E-06 
1.82E-06 
1.75E-06 
1.68E-06 
1.61E-06 
1.56E-06 
1.31E-06 
1.13E-06 
1.11E-06 
1.04E-06 
9.52E-07 
9.17E-07 
6.52E-07 
6.30E-07 
6.17E-07 
4.95E-07 
4.38E-07 
4.08E-07 

:u 40% h2o/ 
r a t e  

1**2-sec 
*****a* d 

4 .15~-06 
2.27E-06 
1.93E-06 
1.85E-06 
1.71E-06 
1.60E-06 
1.48E - 06 
1.51E-06 
1.46E-06 
1.22E-06 
1.06E-06 
1.05E-06 
9.79E-07 
8.93E-07 
8.45E-07 
6.12E-07 
5.92E-07 
5.79E-07 
4.65E-07 
4.10E-07 
3.81E-07 

15, 3.00wt 
o f  t o t a l  

d4 f l u x =  2 
*r***+ d 

6.40E-07 
4.91E-07 
4.75E - 07 
4.65E-07 
3.74E - 07 
3.25E-07 
3.03E-07 

f a r - f i e l d  c r  i t  based c f i s s i o n  products page 35 
f r a c t i o n  
5844 .mu1 

*err***  d 
rer= .OOmu 

i n i t i a l  

z r  96 
nd150 
re136 

el t: 
r b  85 
c d l l l  
z r  94 
z r  90 
eu152 
eu155 
am154 
te130 
r b  87 
r u  99 
r e  77 
pd106 
gd156 
k r  84 
@dl54 
sbl21 
r e  79 
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3.11E-08 
2.75E-08 
2.77E-08 
2.56E-08 
1.80E-08 
1.67E-08 
1.41E-08 
1.06E-08 
1.64E-08 
1.16E-08 
l. lOE-08 
1.01E-08 
7.35E-09 
7.15E-09 
8.77E-09 
6.58E-09 
8.57E-09 
5.84E-09 
9.45E-09 
6.97E-09 
6.39E-09 
4.96E - 09 
5.45E-09 
6.38E-09 
5.00E-09 
4.92E-09 
5.10E-09 

f a r - f i e l d  c r  

power= .OOmw 
i n i t i a l  

3.38E-08 3.64E-08 3.9OE-08 4.1 
3.07E-08 3.40E-08 3.75E-08 4.1 
3.00E-08 3.22E-08 3.44E-08 3.6 
2.78E-08 2.99E-08 3.21E-08 3.4 
1.95E-08 2.1OE-08 2.25E-08 2.3 
1.81E-08 1.95E-08 2.10E-08 2.2 
1.55E-08 1.70E-08 1.85E-08 2.0 
1.24E-08 1.43E-08 1.64E-08 1.8 
1.63E-08 1.63E-08 1.62E-08 1.6 
1.27E-08 .1.38E-08 1.49E-08 1.6 
1.22E-08 1.34E-08 1.46E-08 1.5 
1.09E-08 1.17E-08 1.25E-08 1.3 
8.61E-09 9.97E-09 1.14E-08 1.3 
8.37E-09 9.69E-09 1.11E-08 1.2 
9.54E-09 1.03E-08 1.11E-08 1.1 
7.70E-09 8.91E-09 1.02E-08 1.1 
9.29E-09 1.00E-08 1.07E-08 1.1 
6.84E-09 7.93E-09 9.09E-09 1.0 
9.53E-09 9.62E-09 9.70E-09 9.7 
7.56E-09 8.16E-09 8.76E-09 9.3 
7.05E-09 7.72E-09 8.40E-09 9.0 
5.82E-09 6.74E-09 7.73E-09 8.7 
6.18E-09 6.96E-09 7.76E-09 8.6 
6.92E-09 7.47E-09 8.02E-09 8.5 
5.66E-09 6.35E-09 7.07E-09 7.8 
5.43E-09 5.95E-09 6.48E-09 7.0 
5.51E-09 5.92E-09 6.33E-09 6.7 
t based on bBw 15x15, 3.00wtXa 20 

f r a c t i o n  o f  t o t a l  absor 
burnup= 5844.mwd f l u x =  2.68E+ 

,***re* d *****+* d A * * * * * *  d **** 

'E-08 4.17E-08 
E-08 4.11E-08 
'E-08 3.67E-08 
!E-08 3.42E-08 
IE-08 2.39E-08 
1E-08 2.25E-08 
E-08 2.01E-08 
IE-08 1.86E-08 
!E-08 1.62E-08 
IE-08 1.60E-08 
!E-08 1.58E-08 
IE-08 1.33E-08 
IE-08 1.30E-08 
IE-08 1.26E-08 
'E-08 1.19E-08 
IE-08 1.16E-08 
1E-08 1.15E-08 
;E-08 1.03E-08 
IE-09 9.78E-09 
IE-09 9.36E-09 
IE-09 9.09E-09 
IE-09 8.78E-09 
E-09 8.61E-09 
'E-09 8.57E-09 
1E-09 7.83E-09 
1E-09 7.03E-09 
E-09 6.74E-09 
~wd/mtu 40% h2o/ 
~ t i o n  r a t e  
18n/cm**2-sec ** d ******* d 
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k r  87 
sn116 
ce143 
sb125 

n i  E 
La140 
mo 99 
ge 74 
se 76 
pm148m 
ge 72 
te127m 
er166 
te122 

1131 
te129m 
k r  80 
a g l l l  
eu157 
pm148 
er167 
c d l  l5m 
cs136 
te123 
t b160 
ru105 
rn125 

sr14; 
cd108 
rb  88 
t i  7 
an123 

1 
1 
1 
4 
2 
4 
4 
4 
2 
3 
1 
2 
1 

f a r -  f i e l d  c r l t  based a 

. OOmw burnup= 
i n i t i a l  &****** d 

,E - 
1E- 

,E - 
IE- 
iE-  
IE- 
IE- 
,E - 
iE- 
IE- 
'E - 
IE - 
;: : 
'E - 
!E - 
iE - 
IE- 
'E - 
IE- 
iE 
IE - 
iE - 
I E - 
LE - 
IE. 
)Em 
'E - 
IE - 
,E- 
IE- 
IE- 
'E - 
IE. 

1.48E-10 1.48E-10 1.48E-10 
1.36E-10 1.36E-10 1.36E-10 
1.11E-10 l . l l E - 1 0  1.11E-10 
5.57E-11 6.44E-11 7.38E-11 
3.75E-11 4.30E-11 4.89E-11 
4.60E-11 4.60E-11 4.59E-11 
4.36E-11 4.42E-11 4.48E-11 
4 . 1 - 1  4 . 1 - 1  4.16E-11 
3.06E-11 3.34E-11 3.63E-11 
3.39E-11 3.44E-11 3.49E-11 
2.33E-11 2.62E-11 2.93E-11 
2.91E-11 2.9OE-11 2.89E-11 
2.19E-11 2.35E-11 2.51E-11 

In ban 15x15, 3.00wtX 2Ogud/mt 
f r a c t i o n  o f  t o t a l  absor t i o n  
5844. mud f l u x =  2.68~+!8n/cn ******* d A * * * * * *  d ******* d 

E -  11 
E -  11 
E-11 
E -  11 
E-11 
E-11 
IE-11 
IE-11 
E-11 
'E- 12 
'E-12 
E-12 
'E-12 
1E-12 
'E-12 
E-12 
E-12 
E -  13 
'E- 13 
IE- 13 
1E-13 
IE- 13 
.E- 13 
'E- 13 
IE- 13 
IE- 14 
;E- 14 
lE- 14 
,E- 14 
IE- 14 
'E- 14 
!E- 14 
'E- 15 
IE- 14 

r a t e  
1**2-sec 
**r**** d 
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8.63E-15 
9.91E-15 
9.43E-15 
4.72E-15 
5.64E-15 
3.07E-15 
3.75E-15 
2.36E-15 
1.52E-15 
1.10E-15 
7.00E-16 
1.60E-16 
1.28E-16 
8.46E-17 
3.16E-17 

i t  based 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power- . OOmw burnup= 5844. mwd f 1 ux= 2.68~+68n/cm**2-sec 
0 i n i t i a l  &****** d ******* d A * * * * * *  d ******* d *a***** d 

1 
sas2h: f a r - f i e l d  c r i t  based on bgu 15x15, 3.00ut%, ZOgwd/rntu 40% h2o/ 8% uo2 

power= 4.00OE-03mw, burnup=5.8440E+03mwd f l u x =  2.68E+OBn/cm**2-sec 
0 nuc i  i d e  concentrat  ions, gram atoms 

bas is  = s i n g l e  reac to r  assembly 
charge ******* d ******* d ******* d a****** d ******* d 

h 1 2.61E-04 2.83E-04 3.04E-04 3.26E-04 3.48E-04 3.48E-04 
h 2 7.77E-07 8.41E-07 9.06E-07 9.7OE-07 1.03E-06 1.03E-06 
h 3 4.11E-11 4.19E-11 4.24E-11 4.29E-11 4.34E-11 4.34E-11 
h 4 1.65E-34 1.68E-34 1.70E-34 1.72E-34 1.74E-34 1.74E-34 

he 3 5.43E-09 5.83E-09 6.23E-09 6.61E-09 6.99E-09 6.99E-09 
he 4 4.32E-05 4.68E-05 5.04E-05 5.40E-05 5.76E-05 5.76E-05 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 5.19E-06 5.62E-06 6.05E-06 6.48E-06 6.91E-06 6.91E-06 
ne 21 5.10E-10 5.92E-10 6.81E-10 7.75E-10 8.74E-10 8.74E-10 
ne 22 3.43E-08 3.72E-08 4.OOE-08 4.29E-08 4.57E-08 4.57E-08 
ne 23 7.12E-15 7.15E-15 7.15E-15 7.14E-15 7.14E-15 7.14E-15 
na 22 4.20E-11 4.22E-11 4.22E-11 4.21E-11 4.21E-11 4.21E-11 
na 23 7.53E+03 ?.53E+03 ?.53E+03 ?.53E+03 7.53E+03 7.53E+03 
no 24 2.85E-08 2.77E-08 2.77E-08 2.77E-08 2.77E-08 2.77E-08 
no 24m 4.68E-15 4.56E-15 4.56E-15 4.55E-15 4.55E-15 4.5%-15 
n a 2 5  1.61E-24 1.85E-24 2.12E-24 2.40E-24 2.69E-24 2.69E-24 
~g 24 3.97E-02 4.25E-02 4.54E-02 4.83E-02 5.11E-02 5.11E-02 
ng 25 5.57E-08 6.43E-08 7.35E-08 8.32E-08 9.35E-08 9 .35~ -08  
ng 26 7.76E-07 8.41E-07 9.05E-07 9.69E-07 1.03E-06 1.03E-06 
ng 27 2.13E-12 2.13E-12 2.13E-12 2.13E-12 2.13E-12 2.13E-12 
ng 28 4.28E-24 4.29E-24 4.29E-24 4.28E-24 4.27E-24 4.27E-24 
a1 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
a1 28 2.11E-10 2.06E-10 2.06E-10 2.05E-10 2.05E-10 2.05E-10 
01 29 1.20E-22 1.4OE-22 1.61E-22 1.83E-22 2.07E-22 2.07E-22 
a1 30 6.81E-33 8.58E-33 1.06E-32 1.30E-32 1.56E-32 1.56E-32 
s i  28 1.15E-01 1.24E-01 1.32E-01 1.41E-01 1.49E-01 1.49E-01 
s i  29 4.66E-07 5.42E-07 6.23E-07 7.10E-07 8.OlE-07 8.OlE-07 
s i  30 1.97E-12 2.49E-12 3.08E-12 3.76E-12 4.53E-12 4.53E-12 
s i  31 1.4OE-24 1.76E-24 2.18E-24 2.66E-24 3.20E-24 3.20E-24 
s i  32 1.93E-30 2.48E-30 3. l lE-30 3.84E-30 4.68E-30 4.68E-30 

t o t a l s  5.75E+O4 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

f i s s i o n  products 
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f l u x  

sas2h: 
power 

f a r - f i e l d  c r i t  based on b8w 15 
,= 4.000E-03mw, burnup=5.8440E+ 

x15, 3.00utX, 
03mwd f l u x =  2 

nuc i de conc 

'Ogwd/mtu 40% h20/ 8% uo2 
68E+08n/cm**2-sec 
mtra t ions,  gram atoms 
e reactor  assembly * d ******* d 
IE+OO 2.06E+00 
'E-04 7.39E-04 
'E-04 1.22E-04 
iE-05 1.93E-05 
E l  1.96E-11 
IE-05 1.60E-05 
'E-12 6.09E-12 
E l l  1.67E-11 
1E-11 3.65E-11 
IE+00 .00E+00 
tE-05 5.04E-05 
lE+OO .00E+00 
!E-09 9.82E-09 
E-13 3.61E-13 
IE-12 1.59E-12 
'E-12 4.57E-12 
E-11 2.71E-11 
E-07 2. f lE-Of 
lE+OO .00E+00 
IE-18 3.99E-18 
LE-23 8.33E-23 
'E-21 6.87E-21 
!E-18 3.72E-18 
IE-18 5.00E-18 
iE-17 6.33E-17 
!E-12 4.22E-12 
tE-28 2.44E-28 
IE-14 1.11E-14 
IE-14 2.43E-14 
IE-09 7.49E-09 
rE-25 2.65E-25 
IE-09 2.78E-09 
IE-10 1.38E-10 
IE-09 2.14E-09 
tE-03 1.14E-03 
iE-12 8.55E-12 
,E-09 1.44E-09 
IE-06 1.93E-06 
IE-15 1.04E-15 
FE-23 1.29E-23 
IE-09 4.48E-09 
IE-08 2.63E-08 
iE-04 4.15t-04 
IE-01 1.03E-01 
'E-09 3.37E-09 
IE-02 2.09E-02 
IE-13 1.90E-13 
'E-07 5.37E-07 
IE-03 2.90E-03 
IE-11 4.9lE-11 

!O wd/mtu 40% h20/ 8% uo2 
6!~+08n/cn**2-scc 

act  in ides page 40 I 

bas is  = s ing  ****** d ***** 
1.86E+00 2.0 
6.21E-04 7.3 
1.07E-04 1.2 
l.7OE-05 1.9 
1.73E-11 1.9 
1.44E-05 1.6 
5.7OE-12 6.0 
1.57E-11 1.6 
3.29E-11 3.6 

.00E+00 .O 
4.18E-05 5.0 

.00E+00 .O 
8.87E-09 9.8 
3.38E-13 3.6 
1.496-12 1.5 
4.05E-12 4.5 
2.44E-11 2.7 
2.45E-07 2.7 

.00E+00 .O 
3.74E-18 3.9 
7.81E-23 8.3 
6.09E-21 6.8 
3.36E-18 3.7 
4.69E-18 5.0 
5.93E-17 6.3 
3.81E-12 4.2 
2.29E-28 2.4 
1.04E-14 1.1 
2.28E-14 2.4 
6.76E-09 7.4 
2.48E-25 2.6 
2.60E-09 2.7 
1.29E-10 1.3 
1.89E-09 2.1 
1.03E-03 1.1 
8.01E-12 8.5 
1.28E-09 1.4 
1.81E-06 1.9 
9.78E-16 1.0 
1.21E-23 1.2 
4.2OE-09 4.4 
2.47E-08 2.6 
3.68E-04 4.1 
9.65E-02 1.0 
3.35E-09 3.3 
1.96E-02 2.0 
1.78E-13 1.9 
5.37E-07 5.3 
2.72E-03 2.9 
4.61E-11 4.9 

l rge  ******* d ******* d 1 

lE+OO 1.50E+00 1.68E+00 
IE-04 4.21E-04 5.15E-04 
E-05 8.00E-05 9.29E-05 
'E-05 1.28E-05 1.48E-05 
,E-11 1.32E-11 1.52E-11 
IE-05 1.14E-05 1.29E-05 
E-12 4.94E-12 5.32E-12 
IE-11 1.36E-11 1.46E-11 
- 1  2.61E-11 2.95E-11 
IE+00 .00E+00 .00E+00 
IE-05 2.75E-05 3.42E-05 
!E+OO .OOE+OO .00E+00 
E-09 7.03E-09 7.94E-09 
IE-13 2.93E-13 3.15E-13 
'E-12 1.29E-12 1.39E-12 
IE-12 3.09E-12 3.56E-12 
E l l  1.94E-11 2.19E-11 
IE-07 1.94E-07 2.19E-07 
IE+OO .00E+00 .00E+00 
IE-18 3.23E-18 3.48E-18 
,E-23 6.78E-23 7.29E-23 
'E-21 4.65E-21 5.35E-21 
IE-18 2.67E-18 3.01E-18 
IE-18 4.06E-18 4.37E-18 
IE-17 5.15E-17 5.54E-17 
iE-12 3.02E-12 3.41E-12 
tE-28 1.99E-28 2.14E-28 
IE-15 9.03E-15 9.73E-15 
!E-14 1.97E-14 2.12E-14 
IE-09 5.37E-09 6.05E-09 
IE-25 2.16E-25 2.32E-25 
IE-09 2.25E-09 2.43E-09 
'E-10 1.12E-10 1.21E-10 
tE-09 1.45E-09 1.66E-09 
IE-04 8.2OE-04 9.25E-04 
IE-12 6.93E-12 7.47E-12 
)E-10 9.77E-10 1.12E-09 
tE-06 1.57E-06 1.69E-06 
IE-16 8.46E-16 9.12E-16 
IE-24 1.05E-23 1.13E-23 
iE-09 3.63E-09 3.92E-09 
IE-08 2.14E-08 2.31E-08 
!E-04 2.81E-04 3.23E-04 
IE-02 8.36E-02 9.00E-02 
LE-09 3.30E-09 3.33E-09 
iE-02 1.69E-02 1.83E-02 
!E-13 1.54E-13 1.66E-13 
'E-07 5.376-07 5.37E-07 
'E-03 2.35E-03 2.54E-03 
1 4.00E-11 4.30E-11 

' i e l d  c r i t  based on b&w 15 
I00E-03mw, burnup=5.8440E+ 

.o 
6.1 
2.7 
1.1 
2.6 
1.7 
1.7 

.O 
2.9 
6.2 
3.9 
2.3 
3.7 
4.7 
2.6 
1.8 
8.3 
1.8 
4.7 
2.0 
2.0 
1 .o 
1 .2 
7.1 
6.4 
8.3 
1.4 
7.8 
9.7 
3.3 
1.9 
2.4 
7.7 
3.2 
1.5 
1.4 
5.3 
2.1 
3.6 

f a r -  .= 4. sas2h: 
power 

ix15, 3.00wtX, 
.03mwd, flux. 2 
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cm246 4.73E-18 7.45E-18 1.13E-17 1.67E-17 2.38E-17 2.38E-17 
cm247 2.28E-22 3.91E-22 6.42E-22 1.02E-21 1.56E-21 1.56E-21 
cm248 1.09E-25 2.04E-25 3.62E-25 6.17E-25 1.01E-24 1.01E-24 
cm249 3.43E-36 6.41E-36 1.14E-35 1.94E-35 3.18E-35 3.18E-35 
cm250 4.70E-41 9.52E-41 1.83E-40 3.34E-40 5.86E-40 5.86E-40 
cm25 1 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.68E+08 2.68E+08 2.68E+08 2.68E+08 2.68E-07 
0 l q  a r r a y  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 e n t r i e s .  
0 : 3q a r ray  has 1 e n t r i e s .  
0 4q a r ray  has 1 en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information... 

c ross -sec t i on  data  taken f rom p o s i t i o n  number 5 o f  L i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 L ib ra ry *  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t j e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

0 
r:::le-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  dens i i t ! es  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 1 
* made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 

data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  * 
decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf /b -v i  

neut ron f l u x  spectrum f a c t o r s  and cross sect ions were roduced from : the  npresasLu ease updat ing  a l l  nuc l i des  on the  sca le  *&lrnupn 1 l b r a r y  

f i s s i o n  product  y i e l d s  a r e  from endf/b-v 

hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  tie photon data  a re  f rom the nester  photon data base, 
produced t o  inc lude bremsstrahlung from uo2 m a t r i x  * 

see i n fo rma t ion  above t h i s  box ( i f  present )  f o r  l a t e r  updates 

................................................................................ 
* 

................................................................................ 
.other f d e n t i f i c a t i o n  and s i zes  o f  L ibrary.  
data se t  name: f t 33 f001  

8/28/1996 da te  L i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number of L ight-e lement nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l ides  
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******* 
sas2h: f a r - f  

power= 

(note, k - i n f  

p roduct ions  
absorpt ions 
k i n f i n i t y  

7993 number o f  nonzero o f f - d i a  onel m a t r i x  elements . ..................................................................... 
i e l d  c r i t  based on bSw 15x15, 3.OOwtX 20 ud/mtu 40% h2o/ 8% uo2 

.00mw8 burnup= 7305 .mud f LUX= 2. b~~+88n/cm**2-sec  
bas i s  = 

i n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only,  i f  c o r r e c t l y  wei 
i n i t i a l  *re**+* d *****re d r+**i*+ d ******r d 

ghted cross sec ******* d 
1.162197E+06 
9.552406E+05 
1.216654E+00 ******* d 

: t i o n s  are 

non -ak t i n i de  
abs. f racs .  1.161009E-02 1.177174E-02 1.193029E-02 1.208556E-02 1.223892E-02 1.223892E-02 

1 ses2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX8 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  products 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw burnup= 7305 .mud f l u x =  2.67~+!8n/cm**~-sec 
0 in i t ia l  A****** d **++*** d C*c**** d **rr**+ d re+**** d 

page 43 

appl ied.)  

page 44 
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1.04E-06 
9.17E-07 
9.52E-07 
6.53E-07 
6.31E-07 
6.17E-07 
4.95E-07 
4.38E-07 
4.08E-07 

f a r - f i e l d  c r  

l . l l E - 0 6  1.17E-06 1.23E-06 1. 
9.90E-07 1.07E-06 1.14E-06 1. 
1.01E-06 1.07E-06 1.13E-06 1. 
6.93E-07 7.33E-07 7.73E-07 8. 
6.69E-07 7.08E-07 7.47E-07 7. 
6.54E-07 6.92E-07 7.30E-07 7. 
5.25E-07 5.55E-07 5.85E-07 6. 
4.67E-07 4.96E-07 5.25E-07 5. 
4.34E-07 4.60E-07 4.87E-07 5. 

i t  based on bSw 15x15, 3.00utX. 2 f i s s i o n  products page 45 
f r a c t i o n  o f  t o t a l  r bso r  t i o n  r a t e  

uer= .OOmu burnup= 7305.mud f l u x =  2.67E+g8n/cm**2-sec 
in i t ia l  A******  d re***+*  d A*****+ d *****re d ******* d 

z r  96 
nd150 
xe136 
b r  81 
r b  85 
c d l l  1 
pm147 
z r  94 
z r  90 
eu152 
sm154 
te130 
eu155 
r b  87 
r u  99 
se 77 
pd106 
gd154 

es" ;: 
sb121 
se 79 
d 161 
oL123 
k r  86 
t e l 2 8  
se 80 
r u l  00 
te125 
tb159 
gd158 
c d l l 2  
nd142 
be134 
rm148 
1 6 
br135 
s r  90 
sn1 17 
eu154 
pd104 
dy164 
c d l l 4  
sn l19 
dy162 
sn115 
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k r  88 6.73E-09 7.14E-09 7.55E-09 7.95E-09 8.35E-09 8.35E-09 
1 sas2h: f a r - f i e l d  c r i t  based on b&u 15x15. 3.00utX. 2Oaud/mtu 40% h2o/ 8% 1.102 
o f r a c t i o n  o f  t o t a t  absor - t ion  r a t e  

pouer= .OOmu burnup= 7305 .mud f l u x =  2.67E+68n/cm**2-sec 
0 i n i t i a l  A****** d *a***** d A****** d ******* d ****+*a d 

4.60E-09 
4.12E-09 
3.11E-09 
3.56E-09 
3.02E-09 
3.70E-09 
2.OOE-09 
2.23E-09 
1.95E-09 
2.11E-09 
1.75E-09 
1.65E-09 
2.57E - 09 
1.74E-09 
1.68E-09 
1.96E-09 
1.23E-09 
1.55E-09 
8.40E-10 
1.03E-09 
1.05E-09 
1.03E-09 
7.68E-10 
5.88E-10 
9.55E-10 
9.09E-10 
4.84E-10 
5.86E-10 
4.03E-10 
5.77E-10 
5.44E-10 
3.70E-10 
2.1OE-10 
2.07E-10 
1.50E- 10 
1.60E-10 
1.48E-10 
1.36E-10 
7.39E-11 
1.11E-10 
4.89E-11 
3.63E-11 
4.48E-11 
4.59E-11 
2.93E-11 
4.16E-11 
3.50E-11 
2.51E-11 
1.88E-11 

f a r - f i e l d  c r  

4.88E-09 
4.39E-09 
3.49E-09 
3.78E-09 
3.2lE-09 
3.69E-09 
2.31E-09 
2.44E-09 
2.16E-09 
2.24E-09 
1.94E-09 
1.86E-09 
2.56E-09 
1.92E-09 
1.80E-09 
1.96E-09 
1.31E-09 
1.54E-09 
9.47E-10 
1.1OE-09 
1.11E-09 
1 .lOE-09 
8.17E-10 
6.72E-10 
9.54E-10 
9.08E-10 
5.47E-10 
6.23E-10 
4.49E-10 
5.76E-10 
5.42E-10 
3.70E-10 
2.28E-10 
2.19E-10 
1.66E-10 
1.60E-10 
1.47E-10 
1.35E-10 
8.40E-11 
1.11E-10 
5.51E-11 
3.93E-11 
4.54E-11 
4.58E-11 
3.25E-11 
4.18E-11 
3.55E-11 
2.67E-11 
2.12E-11 

i t  based c 

iE - 
!E - 
IE - 
iE - 
i E- 
'E - 
iE- 
IE- 
iE- 
IE- 
iE- 
,oo 
,ta 
IX' 

0 1.1 
0 1.1 
1 7.6 
1 4.8 
1 4.7 
1 4.5 

1 4.3 
1 4.2 
1 3.7 
1 3.1 
1 2.9 

r t %  20 
absor 

2.67E+ 

E-09 5.7 
E-09 5.2 
E-09 4.7 
.E-09 4.4 
IE-09 3.8 
;E-09 3.6 
E-09 3.4 
IE-09 3.1 
E-09 2.8 
E-09 2.6 
IE-09 2.5 
E-09 2.5 
E-09 2.5 
IE-09 2.4 
;E-09 2.1 
IE-09 1.9 
E-09 1.5 
E-09 1.5 
E-09 1.3 
IE-09 1.3 
IE-09 1.3 
IE-09 1.3 
IE-10 9.6 
E-10 9.6 
; E - l O  9.5 
,E-10 9.0 
'E-10 7.5 
,E-10 7.3 
E-10 6.0 
iE-10 5.7 
IE-10 5.3 
!E-10 3.7 
;E-10 2.8 
'E-10 2.5 
E-10 2.2 
'E-10 1.5 
IE-10 1.4 
tE-10 1.3 
'E-10 1.1 
!E-10 1.1 
1 7.6 
- 1  4.8 
IE-11 4.7 
IE-11 4.5 
1 4.3 
IE-11 4.2 
IE-11 3.7 
IE-11 3.1 
,E-11 2.9 
~wd/mtu 40 
) t i o n  r a t e  
18n/cm**2- 

E - 0 9  
IE-09 
IE -09' 
IE-09 
IE-09 
IE-09 
E -09  
IE-09 
E - 0 9  
!E-09 
IE-09 
'E - 09 
;E-09 
IE-09 
jE - 09 
IE-09 
iE-09 
IE-09 
IE-09 
IE-09 ' 
IE-09 
1e-09 
iE-10 
iE- 10 
iE-10 
rE-10 
'E-10 
IE-10 
IE-10 
IE-10 
IE-10 
!E-10 
iE-10 
'E-10 
1e-10 
IE-10 
iE-10 
,E-10 
PE-10 
!E-10 
IE-11 
PE-11 
IE-11 
iE-11 
I€-11 
iE-11 
IE- 11 
iE-11 
1E-11 
L h2o/ 8% uo2 

f i s s i o n  products 

f i s s i o n  products  

page 46 

page 47 
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s r  89 
k r  87 
nb 94 
sb125 
ce143 
Y 90 

la140 
ge 74 
se 76 
mo 99 
te122 
er166 
ge 72 
pm148m 
te127m 
i 131 

tel29m 
k r  80 
a g l l  1 
e r  167 
eu157 
pm148 
c d l  l5m 
te123 
cs136 
tb160 
ru105 

ELI4; 
sn125 
cd108 
li 7 
r b  88 
sb126 
an123 

1135 
te132 
sn114 

1130 
te134 
rb124 
i n 1  17n 
r b  86 
dy165 
i n 1  1.7 
cs134m 
c d l l 8  
l 75 

I n 1  19n 
ras2h: f a  

2.41E-15 
1.8OE-15 
1.30E-15 
7.17E- 16 
1.96E-16 
1.29E- 16 
8.43E-17 
3.19E-17 

r - f i e l d  cr  

1 .30~-16 
8.42E-17 
S.2OE-17 

,it based 01 f i s s i o n  products 
0 . . f r a c t i o n  of  t o t a l  a b s o r - t i o n  r a t e  

power= * . O O ~  burnups 7305.mwd flux= 2.67~+~8n/cm**2-sce 
0 . :  . in i t ial  b e * * * *  d .****** d I****** d I****** d ******* d 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 20 wd/mtu 
power= 4.000E-O3mw, burnup=7.3050E+03nwd f l u x =  2.6!E+00n/ 

nuc t i de  concentration 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a1 27 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
0 f l u x  
1 

charge * 
3.48E-04 
1.03E-06 
4.34E-11 
1.74E-34 
6.99E-09 
5.76E-05 

.00E+00 
6.91E-06 
8.7LE-10 

bas i s  = .****** d * 
4.13E-04 
1.23E-06 
4.51E-11 
1.80E-34 
8.09E-09 
6.83E-05 

.00E+00 

s i n g l e  reac to  
t * * * * * *  d **** 

4.34E-04 4. 
1.29E-06 1. 
4.56E-11 4. 
1.82E-34 1. 
8.45E-09 8. 
7.19E-05 7. 

.00E+00 
8.64E-06 8: 
1.33E-09 1. 
5.72E-08 5. 
7.16E-15 7. 
4.23E-11 4. 
7.53~+03 7. 
2.76E-08 2. 
4.53E-15 4. 
4.04E-24 4. 
6.26E-02 6. 
1.40E-07 1. 
1.29E-06 1. 
2.14E-12 2. 
4.27E-24 4. 
4.99E+04 4. 
2.04E-10 2. 
3.15E-22 3. 
2.97E-32 2. 
1.82E-01 1. 
1.22E-06 1. 
8.62E-12 8. 
6.08E-24 6. 
9.16E-30 9. 
5.75~+04 5. 
2.66~+08 2. 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20 wd/mtu 
power. 4.000E -03nw. burnup=7.3050E+03nwd f 1 ux= 2.6!~+0~nl  

0 nut[ i d e  concent ra t ion  
bas i s  = s i n g l e  reacto 

re+**** d +*+***+ d ++****+ d err+*** d **** 

40% h-20/ 8% u02 
:m**2-sec 
I, gram atoms 

assembly 
r * *  d 
14E - 04 
!9E - 06 
i6E- 11 
12E - 34 . 
15E - 09 
I9E-05 
1OE+OO 
i4E - 06 
l3E - 09 
'2E - 08 
16E-15 - 
!3E-11 
i3E+03 
'6E - 08 
i3E-15 
14E - 24 
!6E - 02 
IOE-07 
!9E - 06 
14E-12 
!7E - 24 
)9E+04 
14E-10 
15E-22 
)7E - 32 
12E-01 
!2E - 06 
i2E-12 
18E - 24 
16E-30 
' 5~+04  
i6E - 07 

40% h2o/ 8% uo2 
:me* 2- see 
I, gram atoms 

assembly 
I** d 

l i g h t  elements 

ac t  i n i des  

page 49 

page 50 
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sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX 20 ud/mtu 40% h20/ 8% uo2 
pouer= 4.000E-03mw, burnup=7.3050E+03mwd f l~~=~2.6~E+08n/cm**2-sec 

0 nuctide concentrations. aram atoms 

act in ides  page 51 

charge 
1.45E-06 
1.81E-11 
8.08E-12 

.00E+00 
1.2SE-20 
4.05E-17 
9.59E-07 

basis = 
+* * * re  d r 

s ing le  reactor~assemb 
,****a* d *****a* d 



. . 
w 'v' 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 ud/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=7.3050E+03mwd f l u x =  2.69~+08n/cm**2-sec 

0 n u c l i d e  concentrat ions,  gram atoms 
bas is  = s i n  l e  reac tor  assembly 

=haroe a*+++** d ***re*+ d re* * * * *  d rr+*8** d *c***+r d 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 

t o t a l s  
f l u x  

0 l q  a r r a y  has 20 e n t r  
0 3q a r r a y  has 1 e n t r  
0 3q a r ray  has 1 e n t r  
0 3q a r r a y  has 1 e n t r  
0 4q a r r a y  has 1 e n t r  
0 54q a r r a y  has 12 e n t r  
l l i b r a r y  information... 

i t s .  
ies. 
i t s .  
i t s .  
i es. 
ies.  

c ross -see t fon  data  taken f rom p o s i t f o n  n d e r  6 o f  l l b r a r y  on u n i t  33. 

pass 4 >,: , . 1 
I :I . . .  I! I' 

'. . 
:j r. > 

i r": ff:tle-s stem t o n t r o t  module das2 I b r a r  
:l . ! 

used a trme-dependent neut ron bpec r u  or each of t he  mbove passe; 
pass 0 a p p l i e s  s t a r t - u p  f u e l  d c n s i i t l e r  
pass n r p p l l e s  aid tiw d e n s i t i e s  o f  nth L l b r r r y  I n t e r v a l  

ac t  i n i des  page 5 2  
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f i r s t  l i b r a r y  updated was... 
pass 1 

0 
~:::le-sYstem c o n t r o l  module 8.92 1 i b r a r y *  
used a time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s f i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ......................................................................... 
I * 

p r e l i m  l w r  o r igen-s  b ina ry  working L i b r a r y - - i d  = 1143 (L 

a made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 I 

~r data f rom the  l i g h t  element, ac t i n j de ,  and f i s s i o n  product  l i b r a r i e s  
decay data, i nc lud ing  gamma and t o t a l  energy, a re  from endf /b -v i  

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from 
the  18presas288 case updat ing a l l  nuc l i des  on the  sca le  81!urnup81 l i b r a r y  

I f i s s i o n  product  y i e l d s  a re  from endf /b -v  

* hoton L i b r a r i e s  use an 18-energy-group s t r u c t u r e  
* tRe photon data  are  from the master photon data  base, 
* produced t o  inc lude bremsstrahlung from uo2 ma t r i x  * 
I * 
* see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 

* 
................................................................................ 

* 
................................................................................ 

.other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r y .  
data se t  name: f t33 f001 

8/28/1996 date l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

7993 number o f  nonzero o f f - d f a  onal m a t r i x  elements ............................................................................... 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX ZOgud/mtu 40% h20/ 8% uo2 page 53 

power= .OOmw, burnupa 8766.mwd f l u x =  2.66~+08n/cm**2-sec 
bas i s  = 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
i n i t i a l  I***+** d re***** d ****A** d +**+*** d r**+*** d .... - . - -  

product ions  1.163128E+06 1. t64209E+06 1.165256E+b6 1.166270E+06 1.167251E+06 1.167251E+06 
absor t i o n s  9.567318E+05 9.576066E+05 9.584629E+05 9.593006E+05 9.601203E+05 9.601203E+05 
t i n f l n i  t y  1.215731E+00 1.215749E+OO 1.215755E+00 !;tl!Zz05+00 !;t!J!!4g+OO 1.215734E+00 

I n i  t l a 1  I*****+ d ++*trrr d r**++r* d 

n o n - a i t  i n i d e  
abs. f racs .  1.223361E-02 1.238549E-02 1.253587E-02 1.268452E-02 1.283157E-02 1.283157E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wtX 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o+ t o t a l  &or t i o n  r a t e  

power= .OOmu burnup. 8766.mwd f l u x =  2.66~+!8n/cm**2-sec 
0 i n i t i a l  A***+** d c****+c d &****** d I****** d ******* d 

page 54 
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1.42E - 06 
1.38E-06 
1.22E-06 
1.29E-06 
1.19E-06 
8.14E-07 
7.86E-07 
7.67E-07 
6.14E-07 
5.55E-07 
5.13E-07 

r - f i e l d  cr  

power* .OOmu 
I n i t i a l  

1.49E-06 
1.45E-06 
1.30E-06 
1.36E-06 
1.25E-06 
8.54E-07 
8.24E-07 
8.04E-07 
6.44E-07 
5.84E-07 
5.4OE-07 

. i t  based c 

zr 96 
nd150 
re136 
b r  81 
r b  85 
c d l l l  
t r  94 
rr 90 
p l 4 7  
eu152 

.94E - 07 

.37E -07 

.16E-07 

.12E-07 . OOE - 07 

.84E-07 

.64E-07 

.38E - 07 

.64E-07 . Z4E-07 

1.56E-06 
1.52E-06 
1.38E-06 
1.42E-06 
1.31E-06 
8.94E-07 
8.63E-07 
8.42E-07 
6.73E-07 
6.13E-07 
5.67E-07 

,n b&w 15x 
f r a c t i o n  
8766. mw ******* d 

2.74E-04 
2.12E-04 
1.99E-04 
1.56E-04 
1.54E-04 
l.19E-04 
9.62E-05 
8.29E-05 
8.09E-05 
5.75E-05 
5.70~-05' 
5.07E-05 
4.79E-05 
4.16E-05 
3.74E-05 
3.53E-05 
3.46E-05 
2.88E-05 
1.42E-05 
1.38E-05 
1.22E-05 
1.17E-05 
9.29E-06 
8.72E-06 
6.56E-06 
3.61E-06 
3.05E-06 
3.03E-06 
2.90E-06 
2.72E-06 
2.39E-06 
2.32E-06 
2.26E-06 
1.94E-06 
1.71E-06 
1.65E-06 
1.55E-06 
1.55E-06 
1.42E-06 
9.73E-07 
9.40E-07 
9.17E-07 
7.32E-07 
6.73E-07 
6.2OE-07 

tu 40% h20/ 
r a t e  

m**2-sec **+**** d 
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r u  99 1.6 
sm154 1.9 
te130 1.9 
r b  87 1.7 
eu155 1.8 
se 77 1.2 
pd106 1.1 
gd154 9.3 

[:lit 9.3 
8.2 

sb121 6.4 
se 79 6.3 
d 161 5.6 
sg123 5.2 
k r  86 4.5 
te128 4.2 
ru100 2.8 
se 80 2.9 
t e 1 2 5 -  2.8 
tb159 2.6 
nd142 2.0 
ba134 1.9 
gd158 2.1 
sm148 1.7 
c d l l 2  2.0 
ba135 1.6 
fy" 1.3 1.6 

sn117 1.5 
eu154 1.4 
dy 164 1.2 
s r  90 1.6 
dy162 1.1 
cd114 1.1 
s n l l 9  1.1 
s n l l 5  1.0 
pd l lO  9.3 
rh105 1.0 
s r  88 8.3 
sas2h: f a r - f i  

6 . 8 1 ~ - 0 8  
6.68E-08 
6.07E - 08 
5.51E-08 
4.76E-08 
4.50E-08 
3.17E-08 
3.1ZE-08 
2.99E -08 
2.83E-08 
2.21E-08 
2.15E-08 
2.23E-08 
1.97E-08 
2.17E-08 
1.77E-08 
1.51E-08 
1.72E-08 
1.59E-08 
1.51E-08 
1.33E-08 
1.59E-08 
1.21E-08 
1.26E-08 
1.24E-08 
1.13E-08 
9.97E-09 
1.01E-08 
8.75E-09 

* i t  based 

1.43E-08 
1.59E-08 
1.31E-08 
1.34E-08 
1.30E-08 
1.19E-08 
1.06E-08 
1.02E-08 
9.15E-09 

on b&w 15x 
f r a c t i o n  
8766. mu 

rr+r*rr d 

f i s s i o n  products page 56 
o f  t o t a l  absor t i o n  r a t e  

d f l u x =  2.66~+g8n/cm**2-scc &****** d ******* d ******* d 
power= .OOmr 

i n i t i a l  
I bur  nup= A******  d 

82 
no 96 
811126 
se 78 
c d l  10 
sn124 
ba136 
d 163 
ng 93 
cs137 
re130 
k r  82 
as 75 
in113 
pr143 
xe133 



. - 
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be140 4.56E-11 4.55E-11 4.55E-11 4.54E-11 4.54E-11 4.54E-11 
sm153 4.25E-11 4.27E-11 4.3OE-11 4.32E-11 4.35E-11 4.35E-11 
sn116 2.94E-11 3.24E-11 3.56E-11 3.89E-11 4.24E-11 4.24E-11 
ru106 3.70E-11 3.75E-11 3.80E-11 3.84E-11 3.89E-11 3.89E-11 
s r 8 7  3.16E-11 3.32E-11 3.49E-11 3.65E-11 3.82E-11 3.82E-11 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  sbsor t i o n  r a t e  

power= .OOmw burnup= 8766.mwd f lux= 2.66~+g8n/cm**2-sec 
0 ini t ial  &****** d d A****** d ******* d ***re**  d 
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pin148 
c d l  l5m 
cs136 
tb160 
cd108 

E: l: 
ru105 
811125 
li 7 
sb126 
r b  88 
sn114 
sn123 
i 135 

te132 
i130 

te134 
sb124 
i n l l 7 m  
r b  86 
dy165 
in117 
cs134m 
c d l l 8  
ge 75 
i n l l 9 m  
sas2h: 

i . 3 1 ~ - 1 6  1 . 3 2 ~ - 1 6  i ; f z E - i 6  i M E - 1 6  i I j 3 E - 1 6  i ; jSE-16 
8.39E-17 8.38E-17 8.37E-17 8.36E-17 8.36E-17 8.36E-17 
3.23E-17 3.24E-17 3.25E-17 3.26E-17 3.26E-17 3.26E-17 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX. 2Ogud/mtu 40% h2o/ 8% uo2 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmu burnup= 8766.mwd f l u x =  2.66~+g8n/cm**2-sec 
in i t ia l  A****** d *+**+*+ d A**+*** d **re**+ d ****+** d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 wd/mtu 40% h20/ 8% uo2 
power. 4.000E - 031nw, burnup=8.?659E+03mwd f l u x =  2.68~+08n/cn**2-sec 

nuc( ide  concentrat ions.  gram atoms 

charae ******* d bas is  = s i n  d +**fee*  d ****P 
IE-04 4.99E-04 5.2 
!E-06 1.49E-06 1.5 
IE-11 4.72E-11 4.7 

e reac tor  
,* d ***** 
E-04 5.2 
E-06 1.5 
1E-11 4.7 
'E-34 1.8 
E-09 9.8 
E-05 8.6 
lE+OO .O 
E-05 1.0 
iE-09 1.8 

Page 47 
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a1 29 3.15E-22 3.46E-22 3.78E-22 4.10E-22 4.45E-22 4.45E-22 
a1 30 2.97E-32 3.43E-32 3.92E-32 4.45E-32 5.02E-32 5.02E-32 
s i  28 1.82E-01 1.90E-01 1.99E-01 2.07E-01 2.15E-01 2.15E-01 
s i  29 1.22E-06 1.34E-06 1.46E-06 1.59E-06 1.72E-06 1.72E-06 
s i  30 8.62E-12 9.92E-12 1.13E-11 1.29E-11 1 . 4 6 - I  1.46E-11 
sf  31 6.08E-24 6.99E-24 7.98E-24 9.07E-24 1.02E-23 1.02E-23 
s i  32 9.16E-30 1.06E-29 1.22E-29 1.39E-29 1.58E-29 1.58E-29 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  2.66E+08 2.66E+08 2.66E+08 2.66E+08 2.66E-07 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, ZOgwd/mtu 40% h20/ 8% uo2 
power= 4.000E-03mw, burnup=8.7659E+03mud f l u x =  2.66E+08n/cm**2-sec 

0 nuc i  i de  concentrat ions.  aran atoms 

act  i n ides  page 60 

charge 
2.91E+00 
1.34E-03 
1.90E-04 
3.01E-05 
2.96E-11 
2.25E-05 
7.62E-12 

; i s  = s i n g l e  reactor  
I* d ******* d ***** 
;E+OO 3.89E+00 3.8 
!E-03 2.14E-03 2.1 
!E-04 2.75E-04 2.7 
lE-05 4.33E-05 4.3 
- 1  4 . 1 2 - 1  4.1 
'E-05 2.95E-05 2.9 
IE-12 9.17E-12 9.1 
)E-11 2.50E-11 2.5 
IE-11 6.74E-11 6.7 
)E+OO .00E+00 .O 
IE-04 1.62E-04 1.6 
IE+00 .00E+00 .O 
IE-08 1.81E-08 1.8 
IE-13 5.44E-13 5.4 
IE-12 2.37E-12 2.3 
IE-12 9.63E-12 9.6 
)E-11 5.00E-11 5.0 
IE-07 5.01E-07 5.0 
IE+00 .00E+00 .O 
iE-18 6.01E-18 6.0 
IE-22 1.25E-22 1.2 
IE-20 1.45E-20 1.4 
'E-18 6.88E-18 6.8 
!E-18 7.54E-18 7.5 
IE-17 9.48E-17 9.4 
!E-12 7.79E-12 7.7 
IE-28 3.66E-28 3.6 
IE-14 1.68E-14 1.6 
IE-14 3.63E-14 3.6 
IE-08 1.38E-08 1.3 
E-25 3.97E-25 3.9 
IE-09 4.18E-09 4.1 
IE-10 2.07E-10 2.0 
'E-09 4.50E-09 4.5 
'E-03 2.12E-03 2.1 
1 1.29E-11 1.2 
!E-09 3.04E-09 3.0 
'E-06 2.91E-06 2.9 
E-15 1.58E-15 1.5 
;E-23 1.94E-23 1.9 
E-09 6.75E-09 6.7 

assembly '* d 
)E+OO 
IE-03 
iE-04 
IE-05 
!E-11 
iE-05 
'E-12 
)E-11 
IE-11 
)E+OO 
!E-04 
)E+OO 
IE-08 
IE- 13 
'E- 12 
IE- 12 
IE-11 
IE-07 
IE+00 
IE- 18 
iE - 22 
iE - 20 
IE-18 
tE-18 
IE-17 
IE-12 
iE - 28 
IE-14 
IE-14 
!E - 08 
E - 25 
!E-09 
E-10 
IE-09 
!E - 03 
IE-11 
IE-09 
E-06 
IE- 15 
tE-23 
IE-09 
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sas2h: f a r - f i e l d  
power= 4.000E- 

charge 
1.44E-06 
1.81E-11 
8.08E-12 

.00E+00 
1.56E-20 
5.03E-17 
1.20E-06 
6.58E-02 
9.73E+00 
6.96E+02 
1.80~+02 
3.19E-06 
3.63E+04 
3.17E-07 
1.21E-37 

.00E+00 
8.72E-12 
2.07E-12 
9.81E-07 
4 .18~+01 
1.52E-06 
4.58E-05 
1.03E-39 
9.18E-15 

.00E+00 
1.13E-09 
4.16E-13 
2.31E-02 
2.17~+01 
4.50E-01 
1.85E-04 
2.16E-05 
4.55E-14 
6.01E-27 
2.41E-37 

.00E+00 
1.22E-18 
5.59E-16 itBiE;H; 
1 .39~-07  
*00E+00 

1.06E-15 
5.20E-38 

c r i t  based on b&w 15 
03mw, burnup=8.7659E+ 

1x15, 3.00utX, 20gwd/mtu 40% h2a 
,03mwd f l u x =  2.66E+08n/cm**2-se 

nuc[ ide  concentrat  ions, gram 
bas i s  = s i n g l e  reac to r  sssemb 

d **+**** d +**t*** rl 

ac t i n ides  page 61 



Aug 29 14:12 1996 F i l e  Name: tu f f l . sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XVlll - Page 50 

am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00' 
cm241 1.04E-20 1.15E-20 1.25E-20 1.36E-20 1.47E-20 1.47E-20 
cm242 3.56E-08 3.90E-08 4.26E-08 4.63E-08 5.0lE-08 5.01E-08 
cm243 2.65E-17 2.92E-17 3.2lE-17 3.50E-17 3.80E-17 3.80E-17 
cm244 1.66E-11 1.97E-11 2.31E-11 2.69E-11 I I E - I  3.11E-11 

1 
sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 

power= 4.0001-03mu. burnup=8.7659E+03mwd f l u x =  ~ . 6 8 ~ + 0 ? n ~ c m * * 2 - s e c  
0 nuc [ ide  concentrat ions,  gram atoms 

bas is  = s i n  l e  reac to r  assembjy ******* d ******* d ******* d ****B** d ******* d 
cm245 1.73E-14 2.15E-14 2.64E-14 3.22E-14 3.88E-14 3.88E-14 
cm246 8.10E-17 1.05E-16 1.35E-16 1.72E-16 2.15E-16 2.15E-16 
cm247 6.73E-21 9.24E-21 1.25E-20 1.66E-20 2.18E-20 2.18E-20 
cm248 5.54E-24 8.00E-24 1.14E-23 1.58E-23 2.18E-23 2.18E-23 
cm249 1.74E-34 2.51E-34 3.56E-34 4.97E-34 6.82E-34 6.82E-34 
cm250 4.03E-39 6.12E-39 9.10E-39 1.33E-38 1.91E-38 1.91E-38 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.66E+08 2.66E+08 2.66E+08 2.66E+08 2.66E-07 
0 l q  a r r a y  has 20 en t r i es .  
0 3q a r r a y  has 1 en t r i es .  
0 3q a r r a y  has 1 en t r i es .  
0 3q a r r a y  has 1 en t r i es .  
0 4q a r r a y  has 1 en t r i es .  
0 54q a r r a y  has 12 en t r i es .  
l l i b r a r y  i n fo rma t i on  ... 

cross -sec t i on  data taken from p o s i t i o n  number 7 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neutron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  . 
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  L ib ra ry  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

ass 0 
escale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... 
************W******************Clt*********************************************** 

p r e l i m  L w r  o r i gen -s  b ina ry  working L i b r a r y - - i d  = 1143 
made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 1 

data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  L i b r a r i e s  
t decay data, i n c l u d i n g  gamna and t o t a l  energy, a re  from endf /b -v i  
* 

neut ron f l u x  spectrum f a c t o r s  and cross  sec t ions  were roduced from 
t t he  wpresas2* case updat ing  a l l  nuc l i des  on the  sca le  n&lrnupl l i b r a r y  

f i s s i o n  product  y i e l d s  a re  from endf/b-v 

hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tKe photon data  a re  from the master photon da ta  base, 

produced t o  inc lude bremsstrahlung f rom uo2 m a t r i x  

a c t i n i d e s  page 62 
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* see i n fo rma t ion  above t h i s  box ( i f  present )  f o r  l a t e r  updates 
* * 
................................................................... 
* 
................................................................................ 

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data se t  name: f t33 f001 

8/28/1996 date  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  L i b r a r y  
689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

7993 number o f  nonzero o f f - d i e  onel m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX 20 wd/mtu 40% h2o/ 8% uo2 page 63 

pouer= .OOmn, burnup= 10227.mud f l u x =  2. b5E+88n/cn**2-sec 
bas is  = 

(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are c o r r e c t  only,  i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 
i n i t i a l  c****** d ***r*** d + * * * A * *  ,.j *r++***. d r****** d . . . . - . - - 

product ions 1.167762E+06 1.168719E+06 1.169645E+06 1.170540f+06 1.171404E+06 l.l71404E+06 
absorpt ions 9.612581E+05 9.620653E+05 9.628549E+05 9.636281E+05 9.643840E+05 9.643840E+05 
k i n f i n i t y  1.214826E+OO 1.274802E+OO !;t2!!$8;+00 1.214722E+00 1.214666E+00 1.214666E+00 

i n i t i a l  ******* d ******* d ***re** d ******* d 
a c t i n i d e  
absorpt ions 9.489255E+05 9.495816E+05 9.502214E+05 9.508454E+05 9.514534E+05 9.514534E+05 
non -ac t i n i de  
abs. f r acs .  1.282966E-02 1.297593E-02 1.312083E-02 1.326519E-02 1.340818E-02 1.340818E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX 20gud/mtu 40% h20/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw burnup= 10227.mud f l u x =  2.65E+g~n/cm**2-sec 
O in i t ia l  A**++** d ***+*** d A******  d re***** d *+*+*+* d 

sm149 5.34E-03 5.34E-03 5.35E-03 5.35E-03 5.35E-03 5.35E-03 
~ ~ 1 5 1  9.99E-04 1.03E-03 1.06E-03 1.09E-03 1.12E-03 l.12E-03 
nd143 8.35E-04 8.68E-04 9.01E-04 9.34E-04 9.67E-04 9.67E-04 
rh103 4.14E-04 4.31E-04 4.49E-04 4.66E-04 4.83E-04 4.83E-04 
xe131 2.74E-04 2.85E-04 2.96E-04 3.08E-04 3.19E-04 3.19E-04 
~ ~ 1 3 3  2.12E-04 2.20E-04 2.29E-04 2.38E-04 2.46E-04 2.46E-04 
gd155 1.99E-04 2.02E-04 2.04E-04 2.06E-04 2.08E-04 2.08E-04 
sm147 1.56E-04 1.62E-04 1.69E-04 1.75E-04 l .8 lE-04 1.81E-04 
t c  99 1.55E-04 1.61E-04 1.67E-04 1.73E-04 1.79E-04 1.79E-04 
nd145 1.19E-04 1.24E-04 1.29E-04 1.34E-04 1.38E-04 1.38E-04 
cd113 9.61E-05 9.68E-05 9.75E-05 9.82E-05 9.88E-05 9.88E-05 
sm152 8.10E-05 8.49E-05 8.88E-05 9.27E-05 9.66E-05 9.66E-05 
mo 95 8.30E-05 8.63E-05 8.97E-05 9.30E-05 9.63E-05 9.63E-05 
sm150 5.75E-05 6.02E-05 6.28E-05 6.55E-05 6.82E-05 6.82E-05 

trf1;3 5.69E-05 5.77E-05 5.85E-05 5.93E-05 6.01E-05 6.01E-05 
5.07E-05 5.27E-05 5.47E-05 5.67E-05 5.87E-05 5.87E-05 

~ ~ 1 3 5  4.80E-05 4.99E-05 5.19E-05 5.38E-05 5.58E-05 5.58E-05 
r u l O l  3.7SE-05 3.90E-05 4.06E-05 4.21E-05 4.36E-05 4.36E-05 
sm15 1 4.15E-05 4.16E-05 4.17E-05 4.18E-05 4.19E-05 4.19E-05 
pr141 3.53E-05 3.68E-05 3.82E-05 3.96E-05 4.10E-05 4.lOE-05 
tu153 3.46E-05 3.61E-05 3.76E-05 3.92E-05 4.07E-05 4.07E-05 
la139 2.88E-05 3.00E-05 3.12E-05 3.23E-05 3.35E-05 3.35E-05 

s:; s: 1.42E-05 1.48E-05 1.55E-05 1.62E-05 1.68E-05 1.68E-05 
1.37E-05 1.43E-05 1.49E-05 1.54E-05 1.60E-05 1.60E-05 

aglO9 1.22E-05 1.29E-05 1.37E-05 1.45E-05 1.54E-05 1.54E-05 
z r  93 1.17E-05 1.21E-05 1.26E-05 1.31E-05 1.35E-05 1.35E-05 

1129 9.28E-06 9.67E-06 1.01E-05 1.05E-05 1.08E-05 1.08E-05 
nd144 8.71E-06 9.07E-06 9.43E-06 9.78E-06 1.01E-05 1.01E-05 

page 64 
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ce142 2.39E-06 2.4 
nd148 2.32E-06 2.4 
nd146 1.94E-06 2.0 
xe135 2.25E-06 2.2 
ln115 1.71E-06 1.7 
bb138 1.65E-06 1.7 
pd107 1.55E-06 1.6 
ce140 1.55E-06 1.6 
xe132 1.42E-06 1.4 
no 98 9.74E-07 1.0 
m0100 9.40E-07 9.7 
xe134 9.16E-07 9.5 
z r  92 7.31E-07 7.6 

i127 6.73E-07 7.0 
ru104 6.2OE-07 6.4 

1 ras2h: f a r - f i e l d  c r i t  b 
0 

power= .OOmuC bu 
0 i n i t i a l  *** 

z r  96 
nd150 
xe136 
b r  81 
c d l l l  
r b  85 
zr  94 
z r  90 
r u  99 
eu152 
$111154 
te130 
pml47 
r b  87 
eu155 
@dl54 
Be 77 
pd106 

d 161 
2 t 

r e  79 
rb123 
k r  86 
te128 

I ,  

? ru100 
r 

- r e  80 
.{ i tb159 

IF; te125 11 k :tf[d((Z 
! I *: a134 

a -: rm148 
gd158 

E-06 7.09E-06 7.36E-06 7.6 
1E-06 4.17E-06 4.478-06 4.7 
E-06 3.42E-06 3.60E-06 3.7 
E-06 3.27E-06 3.39E-06 3.5 
E-06 3.13E-06 3.24E-06 3.3 
E-06 2.94E-06 3.05E-06 3.1 
lE-06 2.58E-06 2.68E-06 2.7 
E-06 2.51E-06 2.60E-06 2.7 
!E-06 2.09E-06 2.17E-06 2.2 
'E-06 2.25E-06 2.25E-06 2.2 
IE-06 1.86E-06 1.93E-06 2.0 
!E-06 l.78E-06 1.85E-06 1.9 
,E-06 1.73E-06 1.82E-06 1.9 
E-06 1.67E-06 1.73E-06 1.8 
iE-06 1.54E-06 1.60E-06 1.6 
E-06 1.05E-06 1.09E-06 1.1 
I€-07 1.02E-06 1.06E-06 1.0 
;E-07 9.90E-07 1.03E-06 1.0 
E-07 7.90E-07 8.19E-07 8.4 
iE-07 7.33E-07 7.63E-07 7.9 
'E-07 6.74E-07 7.01E-07 7.2 
~ s e d  on b&w 15x15, 3.00wtX 20 

f r a c t i o n  o f  t o t a l  absor 
,nup= 10227.mud f l u x =  2.65E+ ,** d ******* d i****** d **** 

!E-06 7 .62~-06 
IE-06 4.78E-06 
IE-06 3.79E-06 
E-06 3.51E-06 
iE-06 3.35E-06 
IE-06 3.16E-06 
IE-06 2.78E-06 
lE-06 2.70E-06 
iE-06 2.25E-06 
IE-06 2.25E-06 
E - 0 6  2.01E-06 
!E-06 1.92E-06 
IE-06 1.91E-06 
bE-06 1.80E-06 
iE-06 1.66E-06 
iE-06 1.13E-06 . 
)E-06 1.09E-06 
iE-06 1.06E-06 
LE-07 8.48E-07 
iE-07 7.93E-07 
IE-07 7.29E-07 
lud/mtu 40% h2o/ 8% uo2 
, t ion  r a t e  
l8n/cm**2-sec I** d ******* d 
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be135 2.31E-08 2.51E-08 2.71E-08 2.92E-08 3.14E-08 3.14E-08 
c d l l 2  2.53E-08 2.65E-08 2.78E-08 2.90E-08 3.03E-08 3.03E-08 fy1": 1.97E-08 2.14E-08 2.31E-08 2.49E-08 2.68E-08 2.68E-08 

1.94E-08 2.02E-08 2.09E-08 2.17E-08 2.24E-08 2.24E-08 
sn117 1.84E-08 1.92E-08 2.01E-08 2.09E-08 2.18E-08 2.18E-08 
dy164 1.65E-08 1.76E-08 1.87E-08 1.99E-08 2.11E-08 2.11E-08 
~ ~ 1 5 4  1.73E-08 l .8 lE-08 1.89E-08 1.96E-08 2.04E-08 2.04E-08 
dy162 1.50E-08 1.61E-08 1.72E-08 1.83E-08 1.94E-08 1.94E-08 
cd114 1.48E-08 1.56E-08 1.63E-08 1.71E-08 1.78E-08 1.78E-08 
s n l l 9  1.42E-08 1.48E-08 1.54E-08 1.61E-08 1.67E-08 1.676-08 
s r  90 1.58E-08 1.57E-08 1.57E-08 1.57E-08 1.56E-08 1.56E-08 
an1 15 1.30E-08 1.36E-08 1.41E-08 1.47E-08 1.53E-08 1.53E-08 
pd l lO  l.19E-08 l.25E-08 1.32E-08 1.39E-08 1.46E-08 1.46E-08 
s r  88 9.94E-09 1.03E-08 1.07E-08 1.11E-08 1.15E-08 1.15E-08 
rhlO5 1.04E-08 1.04E-08 1.05E-08 1.06E-08 1.06E-08 1.06E-08 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00utX 20gud/mtu 40% h2o/ 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOmw burnup= 10227.mud f l u x -  ~ . 6 5 ~ + g ~ n / c m * * ~ - s e c  

in i t ia l  A * * * * * *  d ******* d A * * * * * *  d ******* d I****** d 

mo 96 
se 82 
c d l  10 
sn126 
se 78 
sn124 
ba136 
nb 93 
dy 163 
re130 
k r  82 
cs137 
as 75 
in113 
b r  79 
pr143 
sn l18 
ag107 
xe133 
an122 
cd116 
cs134 
c e l 4 l  
xe l29  
s n l  20 
te126 
ge 73 
pm149 
nd l47 
ce144 
k r  85 

I:!:; 
ru103 
ge 76 
dy160 
z r  95 
xe128 
nb 95 

Y 91 
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1.1 
5.9 
6.2 
4.2 
4.9 
4.5 
3.8 
4.3 
3.8 

f a r - f  i 

IE-10 1.12E- 
E-11 6.43E- 
IE-11 6.65E- 
1E-11 4.61E- 
IE-11 4.96E- 
1 4.53E- 
1 3.98E- 
bE-11 4.37E- 
'E-11 3.94E- 
!Ld c r i t  base 

'E-1 
IE- 1 
E-1 
'E-1 
IE- 1 
E-1 
'E-1 
,E-1 
'E-1 
~ud /  f i s s i o n  products page 67 

0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOmw burnup= 10227.mud f l u x =  2.65E+g8n/cm**2-sec 

0 i n i t i a l  A******  d **a**** d A****** d ******* d ******* d 

nb 94 
s r  89 
se 76 
te122 
er166 
k r  87 
ge 74 
sb125 
ce143 
ge 72 
Y 90 

la140 
no 99 
pm148m 
te127m 
i 131 

k r  80 
tel29m 
er167 
te123 
a g l l l  
eu157 
pm148 
c d l l  5m 
cs136 
tb160 
cd108 
be 9 
pr142 
ru105 
snl25 
L i  7 
sb l26  
sn114 
r b  88 
rn123 

1135 
te132 

1130 
sb124 
te134 
r b  86 
i n l l 7 m  
dy165 
in117 
cs 134rn 
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cd118 1.33E-16 1.34E-16 1.34E-16 1.34E-16 1.35E-16 1.35E-16 
8.35E-17 8.34E-17 8.33E-17 8.33E-17 8.32E-17 8.32E-17 

1 3.261-17 3.271-17 3.28E-17 3.29E-17 3.30E-17 3.3OE-17 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX. 20awd/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  absor - t  i o n  r a t e  

power= .OOmw burnup= 10227.mwd f l u x =  2.65E+g8n/cm**2-sec 
0 i n i t i a l  A****** d ******* d A****** d ******a d a****** d 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
ne 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
m 28 
a(i 27 
a1 28 
a1 29 
a l  30 
r i  28 
r l  29 
r l  30 
r i  31 
r i  32 

t o t a l s  
f l u x  

ras2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20 ud/mtu 40% h2o/ 
-= 4.000E-03mw, burnup=l.O227E+04mwd f l u x =  2.6?~+08n/cm**2-sec 

nuct i d e  concentrat ions,  @ram a 
bas is  = s i n g l e  reac to r  assembl 

charge ******* d ******* d I****** d ******* d ******* d 
5.21E-04 5.43E-04 5.65E-04 5.86E-04 6.08E-04 6.08E-04 
1.55E-06 1.62E-06 1.68E-06 1.75E-06 1.81E-06 1.81E-06 
4.76E-11 4.83E-11 4.87E-11 4.9lE-11 4.96E-11 4.96E-11 
1.89E-34 1.92E-34 1.93E-34 1.95E-34 1.97E-34 1.97E-34 
9.81E-09 1.01E-08 1.05E-08 1.08E-08 1.11E-08 1.11E-08 
8.64E-05 9.00E-05 9.36E-05 9.72E-05 1.0lE-04 1.01E-04 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
1.04E-05 1.08E-05 1.12E-05 1.17E-05 1.2lE-05 1.21E-05 
1.88E-09 2.03E-09 2.19E-09 2.35E-09 2.52E-09 2.52E-69. 
6.87E-08 7.16E-08 7.44E-08 7.73E-08 8.02E-08 8.02E-08 
7.19E-15 7.23E-15 7.22E-15 7.22E-15 7.22E-15 7.22E-15 
4.25E-11 4.27E-11 4.27E-11 4.27E-11 4.27E-11 4.27E-11 
7.53E+03 7.53E+03 7.53~+03 7.53E+03 7.53E+03 7.53~+03 
2.75E-08 2.76E-08 2.76E-08 2.76E-08 2.76E-08 2.76E-08 
4.53E-15 4.53E-15 4.53E-15 4.53E-15 4.53E-15 4.53E-15 
5.65E-24 6.11E-24 6.57E-24 7.04E-24 7.53E-24 7.53E-24 
7.40E-02 7.69E-02 7.97E-02 8.26E-02 8.54E-02 8.54E-02 
1.96E-07 2. l lE-07 2.27E-07 2.44E-07 2.61E-07 2.61E-07 
1.55E-06 1.62E-06 1.68E-06 1.75E-06 l.8lE-06 1.81E-06 
2.14E-12 2.15E-12 2.15E-12 2.15E-12 2.15E-12 2.15E-12 
4.28E-24 4.29E-24 4.29E-24 4.29E-24 4.28E-24 4.28E-24 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
2.04E-10 2.05E-10 2.04E-10 2.04E-10 2.04E-10 2.04E-10 
4.45E-22 4.82E-22 5.19E-22 5.57E-22 5.96E-22 5.96E-22 
5.02E-32 5.67E-32 6.34E-32 7.07E-32 7.84E-32 7.84E-32 
2.15E-01 2.24E-01 2.32E-01 2.4OE-01 2.49E-01 2.49E-01 
1.72E-06 1.86E-06 2.00E-06 2.15E-06 2.31E-06 2.31E-06 

1 .46E-11 1.64E-11 1.83E-11 2.04E-11 2.27E-11 2.27E-11 
.02E-23 1.15E-23 1.29E-23 1.44E-23 1.59E-23 1.59E-23 

1.58E-29 1.78E-29 2.OOE-29 2.23E-29 2.48E-29 2.48E-29 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

2.65E+08 2.65E+08 2.65E+08 2.65E+08 2.65E-07 

f a r - f i e l d  c r l t  based on b&w 15x15, 3.00wt%, 20 wd/ntu 40% h2o/ 
-= 4.OOOE-03rf burnup=l.O227E+04mwd f l u x =  2.6!~+08n/cm**2- nes , 1 

I -<I nuct  i d e  concentrations. pram a 

f i s s i o n  products 

l i g h t  elements 

bas i s  = s i n  La r e a c t o r ~ r i s e m b l y  ****&* d *I***** d ******* d ****f*+ d ***+*** d 
.4.16E+OO 4.43E+00 4.7lE+00 5.00E+OO 5.00E+00 

.38E-03 2.63E-03 2.89E-03 3.17E-03 3.17E-03 
!.P9E-04 3.23E-04 3.49E-04 3.7SE-04 3.7%-04 
4.70E-05 5.08E- 5 5.48E-05 5.89E-05 5.89E-05 
E l  4.16E-?I ).OPE-11 SASE-1, 5.41E-$1 

ac t  i n i d e r  

I 
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frr-f i e l d  
-= 4.000E-C 

charge a 
1.44E-06 
1.8lE-11 
8.08E-12 

.00E+00 
1.88E-20 
6.00E-17 
1.44E-06 
7.83E-02 
9.87E+00 

c r i t  based on bLw 15 
13mw, burnup=l.O227E+ 

ix15, 3.00wtXr 20 wd/mtu 40% h20/ 
.04mwd f l u x =  2.6!~+08n/cm++ 2-sec 

nu=( i d e  concentrat ions,  gram a 
bas i s  = s i n  l e  reac to r  rssembl 

,**re** d +***8++ d I***++* d 
1.44E-06 1.44E-06 1.44E-06 
1.81E-11 1.81E-11 1.81E-11 
8.08E-12 8.08E-12 8.08E-12 

.00E+00 .00E+00 .OOE+Ob 
2.12E-20 2.20E-20 2.20E-20 
6.73E-17 6.96E-17 6.96E-17 
1.62E-06 1.68E-06 1.68E-06 
8.76E-02 9.07E-02 9.07E-02 
9.97E+00 1.00E+01 1.00E+01 

ac t  i n i des  

toms 
Y 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 wd/mtu 40% h20/ 8% uo2 
power= 4.000E-03nw, burnup=I.O227E+04mwd f l u x =  2.6!~+08n/cn**2-sec 

O ,  nuct i d e  concentrat  ions, gram atoms 
bas i s  = s i n g l e  reac to r  assembty 

charge ******* d ******* d ******+ d **a**** d ***+*a* d 
cm245 3.88E-14 4.64E-14 5.50E-14 6.47E-14 7.57E-14 7.57E-14 
cm246 2.15E-16 2.67E-16 3.29E-16 4.0lE-16 4.85E-16 4.85E-16 
cm247 2.18E-20 2.83E-20 3.63E-20 4.6lE-20 5.80E-20 5.80E-20 
cn248 2.18E-23 2.95E-23 3.95E-23 5.22E-23 6.82E-23 6.82E-23 
c ~ 2 4 9  6.12E-34 9.26E-34 1.24E-33 1.64E-33 2.14E-33 2.14E-33 
en250 1.91E-38 2.69E-38 3.75E-38 5.15E-38 7.OOE-38 7.00E-38 
em251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+O4 S.73€+04 3.73E+04 3.73€+04 3.73€+04 3.73E+04 
' 0 f l u x  . 0 '  2.65E+O8 2.65E+08 2.65E+08 2.65E+08 2.65E-07 

1 r a y  has ' 20 en t r i es .  
0 ' 3q r r r a y  has 1 en t r i es .  
0 3q a r r a y  has 1 en t r i es .  
0 3q array has 1 en t r i es .  

Page 57 
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0 4q a r r a y  has 1 en t r i es .  
0 54q a r r a y  has 12 en t r i es .  
l l i b r a r y  information... 

c ross -sec t i on  data taken from p o s i t i o n  number 8 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  dens i i t !es  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

0 
PiS:le-systen c o n t r o l  module sas2 L ibrary*  
used a time-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 

made from modi f ied  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 
* data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  
* decay data, i nc lud ing  gamma and t o t a l  energy, a re  from end f /b -v i  

* neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from 
the  * l p r e ~ a s 2 ~  case updat ing a11 nuc l i des  on the sca le  niurnupl* L i b r a r y  

f i s s i o n  product  y i e l d s  a re  f rom endf/b-v 
* 

c hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t r e  photon data a re  f rom the master photon data  base, c 
produced t o  i nc lude  bremsstrahlung from uo2 m a t r i x  * 

see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  Later  updates t 
* 

................................................................................ 
* 

0 ................................................................................ 
0 .other i d e n t i f i c a t i o n  and s i zes  o f  I i b r a r y .  
0 data s e t  name: f t 33 f001  
0 8/28/1996 date  L i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  

689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l ides  

0 7993 number o f  nonzero o f f - d i a  onal m a t r i x  elements 
0 ................................................................................ 
1 ras2h: f a r - f i e l d  c r i t  based on b6w 15x15, 3.00wtX 20 wd/mtu 40% h2o/ 8% uo2 

power= .OOmw. burnup= f f688.mwd. f LUX= t .b5€+88n/cm**~-se~ 
0 b a s i s  = . I 
0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absorp t ions  a re  c o r r e c t  only, I f  c o r r e c t l y  welghted c ross  sect fonn are applied.) I 
0 I n i t i a l  *re**.+ d e*+rr*+ d r * * * L  d .*r*r+r d ++*re** d I 

p roduct ions  1.171 770E+06 1.172613E+06 1.173425E+06 l.l74209E+06 1.174963E+06 1.174963€+06 1 I$ 
absor t i  onr 9.653493E+O5 1.660934E+05 9.66821 1E+05 (.675327E+05 .682284E+05 9.682284€+05 I I I k i n f y n i t y  1.21383OE+OO !;t!J!f7?00 1.213694€+00 1.213611E+OO, 44f!J!!9rO0 1.213519E+00 I 

0 i n i t i a l  re***** d r444*++ d ***re** d I I 
a c t i n i d e  . 1, - !  
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absorpt ions 9.524083E+05 9.530048E+05 9.535861E+05 9.541523E+05 9.547033E+05 9.547033E+05 
non-act in ide 
abs. f racs.  1.340544E-02 1.354790E-02 1.368910E-02 1.382947E-02 1.396894E-02 1.396894E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  products 
o f r a c t i o n  o f  t o t a t  absor t i o n  r a t e  

powers .OOmu burnup= 11688.mwd f l u x =  2.65E+g8n/cm**2-sec 
0 i n i t i a l  &****** d ******* d &****** d ******* d ***a*** d 

1.79E-04 
1.39E-04 
9.67E-05 
9.64E-05 
9.87E-05 
6.82E-05 
5.86E-05 
5.58E-05 
6.00E-05 
4.37E-05 
4.07E-05 
4.10E-05 
4.18E-05 
3.35E-05 
1.68E-05 
1.54E-05 
1.60E-05 
1.36E-05 
1.08E-05 
1.01E-05 
7.62E - 06 
4.77E-06 
3.80E-06 
3.51E-06 
3.35E-06 
3.16E-06 
2.77E-06 
2.70E-06 
2.25E-06 
2.00E-06 
1.91E-06 
2.25E-06 
1.92E-06 
1.79E-06 
1.66E-06 
1.13E-06 
1.09E-06 
1.06E-06 
8.48E-07 
7.94E-07 
7.29E-07 

f a r - f i e l d  c r  

1.01E-04 
9.97E-05 
9.93E-05 
7.08E-05 
6.06E-05 
5.78E-05 
6.08E-05 
4.52E-05 
4.22E-05 
4.24E-05 
4.19E-05 
3.46E-05 
1.75E-05 
1.62E-05 
1.66E-05 
1.40E-05 
l.12E-05 
1.05E-05 
7.89E-06 
5.09E-06 
3.99E-06 
3.63E-06 
3.47E-06 
3.27E-06 
2.87E-06 
2.79E-06 
2.33E-06 
2.08E-06 
2.00E-06 
2.24E - 06 
1.98E-06 
1.86E - 06 
1.72E-06 
1.17E-06 
1.13E-06 
l.lOE-06 
8.77E-07 
8.24E-07 
7.56E-07 

i t  based a 

1.05E-04 1 
1.03E-04 1 
9.99E-05 1 
7.35E-05 7 
6.26E-05 6 
5.97E-05 6 
6.15E-05 6 
4.67E-05 4 
4.38E-05 4 
4.39E-05 4 
4.20E-05 4 
3.58E-05 3 
1.82E-05 1 
1.71E-05 1 
1.71E-05 1 
1.45E-05 1 
1.16E-05 1 
1.08E-05 1 
8.15E-06 8 
5.41E-06 5 
4.19E-06 4 
3.75E-06 3 
3.58E-06 3 
3.39E-06 3 
2.97E-06 3 
2.88E-06 2 
2.41E-06 2 
2.15E-06 2 
2.09E-06 2 
2.24E-06 2 
2.05E-06 2 
1.92E-06 1 
1.78E-06 1 
1.21E-06 1 
1.17E-06 1 
1.14E-06 1 
9.05E-07 9 
8.55E-07 8 
7.83E-07 8 

In bLw 15x15 
f r a c t i o n  04 
11688.mwd1 

r a t e  
1**2-sec 

f i s s i o n  products 
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0 i n i t i a l  f C + * + + *  d . f * * f * * *  d * * *CC**  d +***C** d **a**** d 

zr  96 
nd150 
xe136 
c d l l  1 
b r  81 
r b  85 
r u  99 
z r  94 
z r  90 
sm154 
eu152 
te130 
r b  87 
pm147 
gd154 
eu155 
pd106 
se 77 
gd156 
k r  84 
d 161 
s i l 2 1  
se 79 
sb123 
ru100 
k r  86 
te128 
nd142 
be134 
tb159 
se 80 
te125 
sm148 
be135 
gd158 
c d l l 2  
pd104 
d 164 
t 6 
sn117 
dy162 
eu154 
cd114 
sn119 
sn115 
pd l lO  
s r  90 
s r  88 
no 96 
sas2h: 

POh 

7.12E-07 
6.33E-07 
5.98E-07 
4.52E-07 
4.48E-07 
4.29E-07 
3.49E-07 
3.78E-07 
3.41E-07 
2.92E-07 
2.95E-07 
2.74E-07 
2.48E-07 
2.61E-07 
1.98E-07 
2.00E-07 
1.76E-07 
1.78E-07 
1.53E-07 
1.19E-07 
9.76E-08 
9.52E-08 
9.13E-08 
7.69E-08 
5.96E-08 
6.47E-08 
6.25E-08 
4.16E-08 
4.06E-08 
4.32E-08 
4.26E-08 
4.21E-08 
3.71E-08 
3.36E-08 
3.38E-08 
3.15E-08 
2.88E-08 
2.23E-08 
2.32E-08 
2.26E-08 
2.05E-08 
2.11E-08 
1.86E-08 
1.73E-08 
1.58E-08 
1.53E-08 
1.56E-08 
l.19E-08 
9.63E-09 

n i t  based c 

IE-07 1.00E-07 
!E-08 8.52E-08 
IE-08 7.23E-08 
IE-08 7.lOE-08 
E-08 6.91E-08 
iE-08 5.05E-08 
IE-08 4.93E-08 
!E-08 4.92E-08 
E -08  4.69E-08 
IE-08 4.68E-08 
E-08 4.51E-08 
IE-08 4.08E-08 
iE-08 3.83E-08 
tE-08 3.54E-08 
IE-08 3.50E-08 
E-08 2.61E-08 
IE-08 2.54E-08 
!E-08 2.52E-08 
!E-08 2.42E-08 
IE-08 2.34E-08 
E -08  2.09E-08 
!E-08 1.92E-08 
iE-08 1.75E-08 
IE-08 1.74E-08 
iE-08 1.55E-08 
E-08 1.31E-08 
IE-08 1.16E-08 
~wd/mtu 40% h2o/ 
, t i on  r a t e  
18n/cmf 2- s ec 
rr* d +.#I**** d 
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: f a  

owe r 

6.19E-09 
4.98E - 09 
5.21E-09 
5.43E-09 
4.91 E - 09 
4.76E-09 
4.30E-09 
3.65E-09 
3.66E-09 
3.05E-09 
2.54E-09 
2.06E-09 
2.21E-09 
2.52E-09 
1.84E-09 
1.84E-09 
1.80E-09 
1.48E-09 
1.94E-09 
1.37E - 09 
1.52E-09 
1.12E-09 
1.03E-09 
9.45E-10 
8.9BE-10 
5.64E-10 
4.50E-10 
5.27E-10 
4.02E-10 
3.56E-10 
3.78E-10 
2.47E-10 
1.50E-10 
1.58E-10 
1.45E- 10 
1.31E-10 
1.12E-10 
7.87E-11 
7.80E-11 
5.80E-11 
5.10E-11 
4.48E-11 
4.44E-11 
4.5lE-11 
4.07E-11 

r - f i e l d  cr 

- . 0 Omr 
i n i t i a l  

6.41E-09 
5.34E-09 
5.51E-09 
5.63E-09 
5.2OE-09 
5.07E-09 
4.56E-09 
3.78E-09 
3.66E-09 
3.176-09 
2.72E-09 
2.23E-09 
2.29E-09 
2.51E-09 
1.91E-09 
1.91E-09 
1.86E-09 
1.59E-09 
1.94E-09 
1.42E-09 
1.52E-09 
1.19E-09 
1.07E-09 
9.45E-10 
8.97E-10 
5.63E-10 
4.72E-10 
5.26E-10 
4.29E-10 
3.68E-10 
3.78E-10 
2.67E-10 
1.61E-10 
1.57E-10 
1.44E-10 
1. f lE-10 
1.12E-10 
8.39E-11 
8.20E-11 
6.22E-11 
5.15E-11 
4.65E-11 
4.46E-11 
4.50E-11 
4.11E-11 

. i t  based a 

6.63E - 09 
5.71E-09 
5.81E-09 
5.84E-09 
5.50E-09 
5.40E-09 
4.82E-09 
3.90E-09 
3.66E-09 
3.29E-09 
2.91E-09 
2.41E-09 
2.37E-09 
2.51E-09 
1.98E-09 
1.98E-09 
1.92E-09 
1.70E-09 
1.93E-09 
1.47E-09 
1.51E-09 
1.27E-09 
1.1OE-09 
9.44E-10 
8.96E-10 
5.63E-10 
4.96E-10 
5.25E-10 
4.56E-10 
3.80E-10 
3.79E-10 
2.87E-10 
1.72E-10 
1.57E-10 
1.44E-10 
1.31E-10 
1.12E-10 
8.92E-11 
8.62E-11 
6.66E-11 
5.19E-11 
4.82E-11 
4.48E-11 
4.50E-11 
4.16E-11 

In b6w 15x 
f r a c t i o n  
11688.m~ 

r*rr+** d 

6.85E-09 7.06E-09 
6.09E-09 6.48E-09 
6.12E-09 6.44E-09 
6.04E-09 6.25E-09 
5.81E-09 6.13E-09 
5.73E-09 6.08E-09 
5.09E-09 5.36E-09 
4.03E-09 4.16E-09 
3.66E-09 3.65E-09 
3.40E-09 3.52E-09 
3.10E-09 3.30E-09 
2.6OE-09 2.80E-09 
2.45E-09 2.54E-09 
2.50E-09 2.50E-09 
2.05E-09 2.12E-09 
2.05E-09 2.12E-09 
1.99E-09 2.05E-09 
1.82E-09 1.94E-09 
1.93E-09 1.93E-09 
1.52E-09 1.57E-09 
1.51E-09 1.51E-09 
1.35E-09 1.44E-09 
1.14E-09 1.18E-09 
9.44E-10 9.44E-10 
8.95E-10 8.94E-10 
5.62E-10 5.6lE-10 
5.19E-10 5.43E-10 
5.24E-10 5.23E-10 
4.84E-10 5.13E-10 
3.92E-10 4.05E-10 
3.79E-10 3.80E-10 
3.09E-10 3.31E-10 
1.84E-10 1.96E-10 
1.57E-10 1.57E-10 
1.44E-10 1.44E-10 
1.30E-10 1.30E-10 
1.12E-10 1.13E-10 
9.47E-11 1.0OE-10 
9.04E-11 9.46E-11 
7 1 1 E - 1  7.58E-11 
5.24E-11 5.28E-11 
4.99E-11 5.16E-11 
4.51E-11 4.53E-11 
4.49E-11 4.49E-11 
4.20E-11 4.24E-11 

15, 3.00wtX 20gwd/mt 
1 o f  t o t a l  absor t i o n  
d f Lux= 2.65~+18n/ca 

1 i s * * * * *  d en***** d 

7.06E-09 
6.48E-09 
6.44E-09 
6.25E-09 
6.13E-09 
6.08E-09 
5.36E-09 
4.16E-09 
3.65E-09 
3.52E-09 
3.3OE-09 
2.80E-09 
2.54E-09 
2.5OE-09 
2.12E-09 
2.12E-09 
2.05E-09 
1.94E-09 
f.93E-09 
1.57E-09 
1.51E-09 
1.44E-09 
1.18E-09 
9.44E-10 
8.94E-10 
5.61E-10 
5.43E-10 
5.23E-10 
5.13E-10 
4.05E-10 
3.8OE-10 
3.31E-10 
1.96E-10 
1.57E-10 
1.44E-10 
1.30E-10 
1.13E-10 
1.OOE-10 
9.46E-11 
7.58E-11 
5.28E-11 
5.16E-11 
4.53E-11 
4.49E-11 
4.24E-11 

u 40% h2o/ 
r a t e  
1**2-sec 
*re***+ d 
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Y 90 
la140 
mo 99 
pm148m 
te127m 
i 131 

k r  80 
te129m 
er167 
te123 
a g l l l  
eu157 
pm148 
c d l  l5m 
cs136 
cd108 
tb160 
be 9 
pr142 
ru105 
sn125 
li 7 
sn114 
sb126 
r b  88 
sn123 
i 130 
i 135 

te132 
sb124 

c d l  I 8  1.35E-16 1.35E-16 1.36E-16 1.36E-16 1.36E-16 1.36E-16 
ve 75 8.31E-17 8.31E-17 8.30E-17 8.29E-17 8.29E-17 8.29E-17 
i n l l 9 m  3.30E-17 3.30E-17 3.31E-17 3.32E-17 3.33E-17 3.33E-17 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
pouer. .OOmu burnup= 11688.mud f l u x =  2.65E+g8n/cm**2-ecc 

i n i t i a l  A******  d ******* d &****** d ******* d ******* d 

f i s s i o n  products page 78 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, S.OOwtX, 20 wd/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mw, burnup=l.l688E+04m~d f l u x =  2.6!E+08n/cm** 2-sec 

0 n u c i i d e  concentrat ions,  gram atoms 
bas i s  = s i n  Le reac to r  assembly 

charge ******* d ****+** d a****** d ****!** d a****** d 
h 1 6.08E-04 6.30E-04 6.52E-04 6.74E-04 6.96E-04 6.96E-04 
h 2 1.81E-06 1.88E-06 1.95E-06 2.01E-06 2.08E-06 2.08E-06 
h 3 4.96E-11 5.02E-I1 5.06E-11 5.10E-11 5.14E-11 5.14E-11 
h 4 1.97E-34 1.99E-34 2.00E-34 2.02E-34 2.03E-34 2.03E-34 

he 3 1.11E-08 1.14E-08 1.17E-08 1.20E-08 1.23E-08 1.23E-08 
he 4 1.OlE-04 1.04E-04 1.08E-04 1.12E-04 1.15E-04 1.15E-04 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00€+00 .00E+00 
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ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
ng 24 
ng 25 
mg 26 
mg 27 
ng 28 
a1 27 
a1 28 
a1 29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

o t a l s  
f l u x  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 20 wd/mtu 40% h2o/ 
power= 4.000E-03mw, burnupr l  . l688E+O4mwd f l u x =  2.6!E+08n/cm**2-sec 

n u c l i d e  concentrat  ions, gram a 
bas i s  = s i n g l e  reac to r  assembl 

,.harae ******* d ******* ,.J ******* ,+ ******* 4 ******* 4 
toms 
Y 

Page 63 
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rn222 
re222 
ra223 
re224 
ra225 
re226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa23 1 
pa232 

sas2h : 
power 

pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236rn 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
put40 
pu24 1 
pu242 
pu243 

f a r - f  i e l d  
-= 4.000E-0 

charge 
1.44E-06 
1.81E-11 
8.08E-12 

.00E+00 
2.2OE-20 
6.96E-17 
1.68E-06 
9.07E-02 
1.00E+01 
6.83E+02 
1.82E+02 
3.23E-06 
3.63~+04 
3.17E-07 
2.13E-36 

.00E+00 
8.75E-12 
2.08E-12 
1.36E-06 
4.16€+01 
1.51E-06 
4.58E-05 
1.81E-38 
9.15E-15 

.00E+00 
1.13E-09 
4.79E-13 
2.29E-02 
2.87~+01 
7.80E-01 
3.20E-04 
5.83E-05 
1.23E-13 

c r i t  based on b&u 15 
13mw, burnup=l.l688E+ 

3.00wt X, 
I f l u x =  2 
( i de conc 
i s  = s i ng  * d ***** 
E-06 1.4 
E-11 1.8 
iE-12 8.0 
E+00 .O 
.E-20 2.5 
IE-17 7.9 
IE-06 1.9 
'E-02 1.0 
E+01 1.0 
IE+O2 6.7 
lE+02 1.0 
E-06 3.2 
lE+04 3.6 
'E-07 3.1 
IE-36 6.5 
jE+OO .O 
E-12 8.7 
IE-12 2.0 
IE-06 1.5 
1E+01 4.1 
E-06 1.5 
IE-05 4.5 
'E-38 5.5 
,E-15 9.1 
IE+00 .O 
;E-09 1.1 
IE-13 5.0 
'E-02 2.2 
~ + 0 1  3.1 
,E-01 9.6 
E-04 3.9 
'E-05 8.5 
E-13 1.8 

!O ud/mtu 40% h20 
6!~+08n/cn**2-se 
!n t ra t ions ,  gram 
e reac to r  assernb 

l *  d ******* d 
IE-06 1.44E-06 
E -11  1.81E-11 
IE-12 8.08E-12 
IE+00 .00E+00 
E - 2 0  2.51E-20 
IE-17 7.91E-17 
!E-06 1.92E-06 
iE-01 1.03E-01 
IE+01 l.OlE+Ol 
'€+02 6.77€+02 
iE+OZ 1.83E+02 
iE-06 3.25E-06 
iE+04 3.63E+04 
'E-07 3.17E-07 
iE-36 6.53E-36 
)E+OO . OOE+00 
'E-12 8.77E-12 
IE-12 2.08E-12 
iE-06 1.55E-06 
iE+Ol 4.16E+Ol 
IE-06 1.51E-06 
IE-05 4.58E-05 
'E-38 5.57E-38 
,E-15 9.14E-15 
)E+OO .OOE+OO 
iE-09 1.13E-09 
I€-13 5.09E-13 
IE-02 2.29E-02 
IE+01 3.19E+01 
IE-01 9.60E-01 
IE-04 3.93E-04 
IE-05 8.53E-05 
IE-13 1.80E-13 

I/ 8% I 
'C 
a t  oms 

I ~ Y  
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sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wtX, 20 wd/mtu 40% h2o/ 8% uo2 
power= 4.0001-OJmw, burnup=l.l688E+O4mwd f l u x =  2.6!E+08nlcm**2-ses 

0 nuc i  i d c  concentrat ions,  gram atoms 
bas is  = s i n g l e  reac to r  assembly 

Charge ******* d ******* d ******'a d ******* d ******* d 
cm245 7.57E-14 8.81E-14 1.02E-13 1.17E-13 1.34E-13 1.34E-13 
cm246 4.85E-16 5.82E-16 6.94E-16 8.21E-16 9.67E-16 9.67E-16 
cm247 5.80E-20 7.24E-20 8.96E-20 1.10E-19 1.34E-19 1.34E-19 
cm248 6.82E-23 8.84E-23 1.13E-22 1.44E-22 1.82E-22 1.82E-22 
cm249 2.14E-33 2.77E-33 3.56E-33 4.52E-33 5.7OE-33 5.70E-33 
cm250 7.00E-38 9.39E-38 1.25E-37 1.64E-37 2.13E-37 2.13E-37 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73~+04 3.73E+04 
0 f l u x  2.65E+08 2.65E+08 2.65E+08 2.65E+08 2.64E-07 
0 l q  a r ray  has 20 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 4q ar ray  has 1 en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information...  

c ross -sec t i on  data taken f rom p o s i t i o n  number 9 o f  l i b r a r y  on u n i t  33. 

pass 1 
ass 0 

Oscaie-system c o n t r o I  module sas2 1 l brary*  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t f e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n th  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 

0 
e:l:le-system c o n t r o l  nodule sas2 1 i b r a r y *  
used a time-dependent neut ron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t ( e s  
pass n app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u dated was... *****.******W**P**************************************************************** 
p r e l i m  l w r  o r i gen -s  b ina ry  working l i b r a r y - - i d  = 1143 

made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 
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data from the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  L i b r a r i e s  
* decay data, i n c l u d i n g  gamma and t o t a l  energy, a re  from endf /b -v i  * 

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were' roduced from : the n p r e s a ~ 2 ~ *  case updat ing  a l l  nuc l i des  on the  sca le  n!urnup* L i b r a r y  * 
f i s s i o n  product  y i e l d s  a re  f rom endf /b -v  

* 
* hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 

tpe  photon data  a re  from the master photon data  base, 1 

* produced t o  inc lude bremsstrahlung from uo2 m a t r i x  * 
* 
* see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 
* 
................................................................................ 
* * 
................................................................................ 

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data se t  name: f t 33 f001  

8/28/1996 da te  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  

8 7 9  number o f  f i s s i o n  product  nuc l i des  
7993 number o f  nonzero o f f - d i e  onal  ma t r i x  elements ................................................................................ 

sas2h: f a r - f i e l d  c r i t  based on bSw 15x15, 3.00wtX 2Ogud/mtu 40% h20/ 8% uo2 page 83 
power= .OOmw, burnup= 13149.mud, f l u x =  2 .b4~+08n/cn**t-sec 

bas i s  = 
(note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are  co r rec t  only, i f  c o r r e c t l y  weighted cross sec t ions  are applied.) 

i n i t i a l  *a*****  d ******* d ****&** 4 *****re d ******* d 
product ions  1.175230E+06 1.175964E+06 1.176671E+06 1.177350E+06 1.178002E+06 l.l78002E+06 
absorpt ions 9.690727E+05 9.697574E+05 9.704266E+05 9.710801E+05 9.717191E+05 9.717191E+05 
k i n f t n i t y  1.212737E+00 1.212638E+00 

!;t!f2:91+00 !;f!$!!2:+00 
1.212286E+OO 1.212286E+OO 

i n i t i a l  ******a d ******* d **re*** d 
a c t i n i d e  
absorpt ions 9.555376E+05 9.560779E+05 9.566034E+05 9.571145E+05 9.576114€+05 9.576114E+05 
non -ac t i n i de  
abs. f racs .  1.396710E-02 1.410609E-02 1.424450E-02 1.438147E-02 1.451826E-02 1.451826E-02 
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. -  - 
re136 
c d l l  1 
b r  81 
r u  99 
r b  85 

1.90E-06 
1.29E-06 
1.25E-06 
1.21E-06 
9.63E-07 
9.16E-07 
8.39E-07 

f a r - f i e l d  c r  

Her= .OOmu 
i n i t i a l  

7.84E-07 
6.98E-07 
6.58E-07 
5.13E-07 
4.93E-07 
4.23E-07 
4.71E-07 
4.16E-07 
3.74E-07 
3.24E-07 
3.16E-07 
3.02E-07 
2.41E-07 
2.72E-07 
2.61E-07 
1.98E-07 
1.95E-07 
2.03E-07 
1.74E-07 
1.30E-07 
1.13E-07 
1.06E-07 

1.28E-05 
1 .l9E-05 
8.94E-06 
6.41E-06 
4.80E - 06 
4.10E-06 
3.92E-06 
3.72E-06 
3.25E-06 
3.16E-06 
2.64E-06 
2.38E-06 
2.38E-06 
2.25E-06 
2.10E-06 
2.24E-06 
1.96E-06 
1.33E-06 
1.29E-06 
1.25E-06 
9.91E-07 
9.47E-07 
8.66E-07 

i t  based c 

I bur nup= A****** ,j 

1.32E-05 1.36E-05 1.40E-05 
1.23E-05 1.26E-05 1.3OE-05 
9.2OE-06 9.47E-06 9.73E-06 
6.76E-06 7.11E-06 7.48E-06 
5.02E-06 5.23E-06 5.45E-06 
4.22E-06 4.34E-06 4.46E-06 
4.03E-06 4.14E-06 4.25E-06 
3.83E-06 3.94E-06 4.06E-06 
3.35E-06 3.44E-06 3.54E-06 
3.26E-06 3.35E-06 3.44E-06 
2.72E-06 2.79E-06 2.87E-06 
2.48E-06 2.58E-06 2.69E-06 
2.45E-06 2.53E-06 2.60E-06 
2.31E-06 2.38E-06 2.44E-06 
2.16E-06 2.23E-06 2.29E-06 
2.24E-06 2.24E-06 2.23E-06 
2.01E-06 2.07E-06 2.13E-06 
1.37E-06 1.41E-06 1.45E-06 
1.32E-06 1.36E-06 1.40E-06 
1.28E-06 1.32E-06 1.36E-06 
1.02E-06 1.05E-06 1.08E-06 
9.79E-07 1.01E-06 1.04E-06 
8.94E-07 9.22E-07 9.50E-07 

,n b&w 15x15, 3.00wtX 20gud/ml 
f r a c t i o n  o f  t o t a l  rbsor t i o n  
13149.mwd f l u x =  2.64E+gsn/cn 

* * *a***  d A******  d ******* d 

r a t e  
n**2-sec 
****re+ d 
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se 79 1.00E-07 
sb123 8.52E-08 
rulOO 7.22E-08 
k r  86 7.10E-08 
te128 6.91E-08 
nd142 5.05E-08 
ba134 4.93E-08 
tb159 4.92E-08 
rm148 4.50E-08 
te125 4.68E-08 
r e  80 4.68E-08 
be135 4.08E-08 
gd158 3.84E-08 
pd104 3.50E-08 
c d l l 2  3.54E-08 
dy164 2.61E-08 
dy162 2.42E-08 
811117 2.52E-08 
li 6 2.54E - 08 
eu154 2.34E-08 
cd114 2.09E-08 
s n l l 9  1.92E-08 
p d l l O  1.74E-08 
sn115 1.75E-08 
s r  90 1.54E-08 
s r  88 1.31E-08 
mo 96 1.16E-08 
sns2h: f a r - f i e l d  c 

' 1.03E-07 
8.80E-08 
7.67E-08 
7.31E-08 
7.13E-08 
5.36E-08 
5.24E-08 
5.13E-08 
4.78E-08 
4.83E-08 
4.83E-08 
4.34E-08 
3.99E-08 
3.72E-08 
3.67E-08 
2.74E-08 
2.54E-08 

8 2.61E-08 
8 2.61E-08 

2.42E-08 
2.17E-08 

8 1.98E-08 
8 1.82E-08 
8 1.81E-08 
8 1.54E-08 
8 1.34E-08 
8 1.23E-08 
r i t based 01 

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOmu burnup= 13149.mud f l u x =  2.64~+g8n/cn**i!-sec 

i n i t i a l  A******  d ******* d A******  d ******a d ******* d 
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9.46E-11 
7.59E- 11 
5.16E-11 
5.28E-11 
4.53E-11 
4.49E-11 
4.24E-11 

f a r - f t e l d  c r  

8.94E-10 8.93E-10 
5.67E-10 5.92E-10 
5.43E-10 5.74E-10 
5.60E-10 5.59E-10 
5.22E-10 5.21E-10 
4.17E-10 4.29E-10 
3.54E-10 3.79E-10 
3.81E-10 3.81E-10 
2.08E-10 2.21E-10 
1.57E-10 1.56E-10 
1.44E-10 1.43E-10 
1.30E-10 1.29E-10 
1.06E-10 1.12E-10 
1.13E-10 1.13E-10 
9.89E-11 1.03E-10 
8.07E-11 8.58E-11 
5.33E-11 5.50E-11 
5.32E-11 5.37E-11 
4.56E-11 4.58E-11 
4.48E-11 4.48E-11 
4.28E-11 4.32E-11 

, i t  based on b&w 15x 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

pouer= .OOmw burnup= 13149.mwd f l u x = 2 . 6 4 ~ + ~ 8 n l c n * * 2 - r c c  
ini t ial  A * * * * * *  d ******* d i f*****  d ******* d ******* d 

nb 94 
te122 
se 76 
er166 
sr 89 
ge 74 
k r  87 
ge 72 
sb125 
ce143 
la140 
Y 90 

no 99 
pm148m 
te127m 

1131 
k r  80 
er167 
tel29m 
t e l 2 3  
e g l l l  
eu157 
pm148 
c d l  l5m 
cs136 
cd l08  
tb160 
be 9 
pr142 
ru105 
sn125 
sn114 
11 7 
sb126 
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f l u x  

sas2h : 
power 

he 4 
pb206 
pb207 
pb208 
pb209 
pb2 10 
pb211 
pb2 12 

I:;:: 
b1209 
bi2lOm 
b i t 1 0  
b i 2 l l  
b i212 
bi213 
b i  21 4 
p02lO 
po2l  l m  
p02 1 1 
p02 12 
p02 13 
~ 0 2 1 4  
~ 0 2 1 5  
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
rc225 
0 ~ 2 2 7  
mc228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa23 1 
pa232 

rrs2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 
,= 4.OOOE-O3mw, burnup=1.3149E+04mwd f l u x =  2 

nut[ i de  conc 

ch 
6.2 
4.4 
4.9 
7.6 
6.8 
4.4 
1.2 
3.3 
1 .o 

.O 
3.6 

.o 
2.7 
7.2 
3.1 
1.6 
7.4 
7.5 

.o 
8.0 
1.6 
2.4 
1 .o 
1.0 
1.2 
1 .l 
4.9 
2.2 
4.8 
2.0 
5 -3  
5.6 
2.7 
7.5 
3.1 
1.7 
5.0 
3.9 
2.1 
2.5 
9.0 
5.2 
1.4 
2.0 
3.7 
4.2 
3.8 1:" 7 8 

11;. 

frr- .. 4. 

rge ******* d ***** 
E+OO 6.54E+00 6.8 
E-03 4.78E-03 5.1 
E-04 5.22E-04 5.5 
'E-05 8.18E-05 8.6 
IE-11 7.25E-11 7.6 
E-05 4.61E-05 4.7 
'E-11 1.27E-11 1.3 
E-11 3.45E-11 3.5 
E-10 1.05E-10 1.1 
E+OO .OOE+OO .O 
IE-04 3.99E-04 4.3 
lE+OO .00E+00 .O 
E-08 2.83E-08 2.9 
!E-13 7.52E-13 7.7 
E-12 3.27E-12 3.3 
E-11 1.69E-11 1.7 
IE-11 7.81E-11 8.1 
E-07 7.83E-07 8.1 
IE+00 .00E+00 .O 
E-18 8.31E-18 8.5 
'E-22 1.72E-22 1.7 
E-20 2.55E-20 2.6 
IE-17 1.07E-17 1.1 
E-17 1.04E-17 1.0 
'E-16 1.31E-16 1.3 
- 1  l.22E-11 1.2 
IE-28 5.01%-28 5.2 
IE-14 2.32E-14 2.3 
IE-14 5.00E-14 5.1 
'E-08 2.16E-08 2.2 
'E-25 5.50E-25 5.6 
E-09 5.78E-09 5.9 
IE-10 2.85E-10 2.9 
E -09  7.92E-09 8.3 
'E-03 3.30E-03 3.4 
iE-11 1.79E-11 1.8 
E-09 5.35E-09 5.6 
IE-06 4.02E-06 4.1 
E-15 2.18E-15 2.2 
IE-23 2.68E-23 2.7 
IE-09 9.34E-09 9.6 
'E-08 5.43E-08 5.6 
IE-03 1.54E-03 1.6 
IE-01 2.15E-01 2.2 
IE-09 5.77E-09 3.7 
iE-02 4.37E-02 4.5 
E-13 3.94E-13 4.0 
,E-07 '5.36~-07 5.3 
&-03 .6.05E-03 6.2 
' F y l l  ,?.02E-10 1,o 

4:, 1.3 

; h d  c r l t  based on 
IOOE-03nw, burnup.1 , 

bas is  = s ing  ****** d ***** 
7.21E+00 7.5 
5.53E-03 5.9 
5.88E-04 6.2 
9.2OE-05 9.7 
8.03E-11 8.4 
4.98E-05 5.1 
1.35E-11 1.3 
3.66E-11 3.7 
1.14E-10 1.1 

.OOE+OO .O 
4.7OE-04 5.0 

.00E+00 .O 
3.07E-08 3.1 
7.98E-13 8.2 
3.47E-12 3.5 
1.88E-11 1.9 
8.45E-11 8.7 
8.47E-07 8.7 

.00E+00 .O 
8.82E-18 9.0 
1.82E-22 1.8 
2.82E-20 2.9 
1.16E-17 1.2 
1.11E-17 1.1 
1.39E-16 1.4 
1.32E-11 1.3 
5.37E-28 5.5 
2.46E-14 2.5 
5.31E-14 ,5.4 
2.34E-08 2.4 
5.83E-25 6.0 
6.14E-09 6.3 
3.02E-10 3.1 
8.78E-09 9.2 
3.58E-03 3.7 
1.90E-11 1.9 
5.93E-09 6.2 
4.27E-06 4.4 
2.32E-15 2.3 
2.85E-23 2.9 
9.92E-09 1.0 
5.77E-08 5.9 
1.11E-03 1.7 
2.28E-01 2.3 
3.81E-09 3.8 
4.64E-02 4.7 
4.18E-13 4.3 
5.36E-07 5.3 
6.42E-03 6.6 
1.08E-10 1.1 

E+08 2.64E-07 

0 wd/mtu 40% h2o/ 8% uo2 
6 ~ E  +08n/cm** 2-sec 
n t ra t i ons ,  gram atoms 
e reactor  assembly * d ****a** d 
E+OO 7.56E+00 
E-03 5.93E-03 
E-04 6.23E-04 
E-05 9.73E-05 
E-11 8.43E-11 
'E-05 5.17E-05 
1 1.39E-11 
IE-11 3.76E-11 
IE-10 1.18E-10 
E+OO . 00E+00 
E-04 5.09E-04 
E+OO .OOE+OO 
IE-08 3.1BE-08 
E-13 8.22E-13 
'E-12 3.57E-12 
' 1 1  1.9fE-11 
1E-11 8.78E-11 
IE-07 8.79E-07 
E+OO .OOE+OO 
IE-18 9.08E-18 
IE-22 1.88E-22 
1E-20 2.96E-20 
E-17 i.21E-17 
E-17 1.14E-17 
1E-16 1.43E-16 
' 1  1.37E-11 
'E-28 5.52E-28 
1E-14 2.53E-14 
IE-14 5.46E-14 
IE-08 2.43E-08 
IE-25 6.00E-25 
'E-09 6.32E-09 
E-10 3.11E-10 
E-09 9.21E-09 
E-03 3.7lE-03 
IE-11 1.95E-11 
'E-09 6.22E-09 
IE-06 4.4OE-06 
iE-15 2.38E-15 
IE-23 2.93E-23 
'E-08 1.02E-08 
IE-08 5.93E-08 
E-03 1.79E-03 
IE-01 2.34E-01 
.E-09 3.84E-09 
'E-02 4.77E-02 
IE-13 4.3OE-13 
IE-07 5.36E-07 
E-03 6.61E-03 
E-)O 1.11p10 

!O wd/ntu 40% h2o/ 8% uo2 
d ~ + 0 8 n / c r * * 2 - r c c  

ac t i n ides  
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D nuc l i de  concentrat ions,  gram atoms . 
bas is  = s i n g l e  reactor  assembly 

charge ******* d ******* d ******* d ******* d ******I d 
pa233 1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.44E-06 
pa234m 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.8lE-11 
pa234 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 
pa235 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

~ 2 3 0  2.51E-20 2.60E-20 2.68E-20 2.76E-20 2.84E-20 2.84E-20 
~ 2 3 1  7.91E-17 8.17E-17 8.40E-17 8.62E-17 8.85E-17 8.85E-17 
~ 2 3 2  1.92E-06 1.98E-06 2.04E-06 2.10E-06 2.166-06 2.16E-06 
~ 2 3 3  1.03E-01 1.06E-01 1.09E-01 1.12E-01 1.15E-01 1.15E-01 
u234 l.OlE+Ol 1.02E+01 1.02E+01 l.O2E+O1 1.03E+01 1.03E+01 
u235 6.77E+02 6.76E+02 6.74E+02 6.73E+02 6.71E+02 6.71E+02 
u236 1.83E+02 1.83E+02 1.84E+02 1.84E+02 1.84E+02 1.84E+02 
~ 2 3 7  3.25E-06 3.26E-06 3.26E-06 3.26E-06 3.27E-06 3.27E-06 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
~ 2 3 9  3.17E-07 3.17E-07 3.17E-07 3.17E-07 3.17E-07 3.17E-07 
~ 2 4 0  6.53E-36 8.44E-36 1.08E-35 1.38E-35 1.74E-35 1.74E-35 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

np235 8.77E-12 8.80E-12 8.79E-12 8.79E-12 8.78E-12 8.78E-12 
np236m 2.086-12 2.09E-12 2.09E-12 2.09E-12 2.08E-12 2.08E-12 
np236 1.55E-06 1.60E-06 1.64E-06 1.69E-06 1.74E-06 1.74E-06 
np237 4.16E+01 4.16E+01 4.15E+01 4.15E+01 4.15E+01 4.15E+01 
np238 1.51E-06 1.51E-06 1.51E-06 1.51E-06 1.51E-06 1.51E-06 
np239 4.58E-05 4.58E-05 4.58E-05 4.58E-05 4.58E-05 4.58E-05 
np240m 5.57E-38 7.20E-38 9.24E-38 l . lSE-37 1.49E-37 1.49E-37 
np240 9.14E-15 9.15E-15 9.14E-15 9.14E-15 9.13E-15 9.13E-15 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 1.13E-09 1.14E-09 1.14E-09 1.14E-09 1.13E-09 1.13E-09 
pu237 5.09E-13 5.18E-13 5.24E-13 5.31E-13 5.37E-13 5.37E-13 
pu238 2.29E-02 2.29E-02 2.29E-02 2.28E-02 2.28E-02 2.28E-02 
pu239 3.19E+01 3.27E+01 3.34E+01 3.42E+01 3.49E+01 3.49E+01 
pu240 9.60E-01 1.01E+00 1.05E+00 l.lOE+OO 1.15E+00 1.15E+00 
pu241 3.93E-04 4.12E-04 4.316-04 4.50E-04 4.69E-04 4.69E-04 
pu242 8.53E-05 9.29E-05 1.01E-04 1.09E-04 1.18E-04 1.18E-04 
pu243 1.80E-13 1.97E-13 2.14E-13 2.32E-13 2.50E-13 2.50E-13 
pu244 3.25E-25 4.20E-25 5.39E-25 6.86E-25 8.67E-25 8.67E-25 
pu245 1.30E-35 1.68E-35 2.15E-35 2.74E-35 3.46E-35 3.46E-35 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 2.88E-18 3.05E-18 3.20E-18 3.35E-18 3.51E-18 3.51E-18 
am240 1.32E-15 1.39E-15 1.46E-15 1.53E-15 1.60E-15 1.60E-15 
am241 1.02E-02 1.08E-02 1.13E-02 1.19E-02 1.24E-02 1.24E-02 
am242m 4.89E-06 5.16E-06 5.42E-06 5.69E-06 5.97E-06 5.97E-06 
am242 4. l lE-10 4.33E-10 4.54E-10 4.77E-10 4.99E-10 4.99E-10 
am243 6.87E-07 7.61E-07 8.39E-07 9.23E-07 1.01E-06 1.01E-06 
am244m .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
am244 5.21E-15 5.78E-15 6.37E-15 7.00E-15 7.67E-15 7.67E-15 
am245 2.69E-36 3.47E-36 4.44E-36 5.64E-36 7.12E-36 7.12E-36 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm241 2.45E-20 2.59E-20 2.72E-20 2.85E-20 2.99E-20 2.99E-20 
cm242 8.30E-08 8.74E-08 9.18E-08 9.62E-08 1.01E-07 1.OlE-07 
cm243 6.45E-17 6.81E-17 7.17E-17 7.53E-17 7.89E-17 7.89E-17 
cm244 8.19E-11 9.07E-11 1.OOE-10 1.10E-10 1.21E-10 1.21E-10 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 wd/mtu 40% h20/ 8% uo2 

powers 4.000E-03aw. burnup=l.3149E+04mwd f l u x =  2.6&~+08n/cn**2-scc 
0 n u c i i d e  concentrations, gram atoms 

bas i s  = s i n g l e  reactor  assembly 
charge *a***** d ******* d ******* d ******I d *I***** d 

cm245 1.34E-13 1.53E-13 1.73E-13 1.95E-13 2.20E-13 2.2OE-13 

act  i n ides  page 92 
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cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1  

t o t a l s  
f l u x  

0 l q  a r r a y  has 20 en t r i es .  
0 3q a r r a y  has 1  en t r i es .  
0 3q a r ray  has 1 en t r i es .  
0 3q a r r a y  has 1  en t r i es .  
0 4q a r ray  has 1  en t r i es .  
0 54q a r ray  has 12 en t r i es .  
l l i b r a r y  information... 

c ross -sec t i on  data taken from p o s i t i o n  number 1 o f  l i b r a r y  on u n i t  15. 

. pass 10 
pass 1  
pass 0 

scale-system c o n t r o l  module sas2 l i b r a r y *  
used a  t~me-dependent neut ron spectrum, f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... . . 
pass 1 
pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a  time-dependent neutron spectrum f o r  each o f  the  above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u  dated was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p r e l i m  l w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 

made from mod i f i ed  card-image or igen-s  l i b r a r i e s  o f .sca le-4 .2  
data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  

* decay data, I nc lud ing  gamma and t o t a l  energy, a re  from endf /b -v i  
* 

neutron f l u x  spectrum f a c t o r s  and cross  sec t ions  were roduced from : t h e  w p r e s a ~ 2 ~  case updat ing  a l l  nuc l i des  on t h e  sca le  n!urnupll l i b r a r y  

f i s s i o n  product y i e l d s  a r e  from endf/b-v 

hoton I i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tRe photon data  a re  from the  master photon data  base, 
produced t o  inc lude bremsstrahlung from uo2 ma t r i x  

see f n f o r w t i o n  above t h i s  box ( i f  p resent )  f o r  l a t e r  updates 

................................................................................ 
* * * * * * * * * * * * * * * * * * * L * * * * * * * C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

.other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r y .  
data se t  name: f t 15 f001  

8/28/1996 da te  l i b r a r y  was produced 
1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  
689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  actinide nuc l i des  
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879 number o f  f i s s i o n  product nuc l i des  
0 7993 number o f  nonzero o f f -d iagona l  m a t r i x  elements 
0 ................................................................................ I 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 page 93 
power* .OOmw, burnup= 14610.mwd f l u x =  2.64E+08n/cm**2-sec 

o bas i s  = 
0 (note, k - i n f i n i t i e s ,  c l a d  and moderator absorpt ions are c o r r e c t  only,  i f . c o r r e c t l y  weighted cross sec t ions  are appl ied.)  
0 i n i t i a l  ******* d ******* d ****A**  d ******* d 

product ions 1.178193E+06 1.178826E+06 1.179432E+06 1.180014E+06 1.180570E+06 
absorpt ions 9.724615E+05 9.730900E+05 9.737038E+05 9.743031E+05 9.748882E+05 
k i n f i n i t y  1.21 1557E+00 !;t!2!$5:+00 !;t!!t!SyOO !i~!2!!6$+00 !;t!Jt!9yOO 0 i n i t i a l  
a c t i n i d e  
absorpt ions 9.583446E+05 9.588312E+05 9.593039E+05 9.597630E+05 9.602088E+05 
non -ac t i n i de  
abs. f racs .  1.451 
sas2h: f a r - f i e l d  c r  

power= .OOmu 
i n i t i a l  

671E-02 
i t  based c 

I bur nup= 
A****** d 

1.465315E-02 1.478875E-02 1.492357E- 
)n b&w 15x15 3.00wtX 20gwd/mtu 40% h20j 

f r a c t i o n  01 t o t a l  absor t i o n  r a t e  
14610.mwd f l u x =  2.64~+68n/cm**~-sec ******* d &****** d ****a** d 

f i s s i o n  products page 94 
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ba138 
ce140 
xe132 
xe135 
mo 98 
molOO 
xe134 
z r  92 

1127 
ru104 

1 sas2h: 
0 

0 
PO" 

z r  96 
nd150 
xe136 
c d l l l  
r u  99 
b r  81 
r b  85 
z r  94 
z r  90 
sm154 
gd154 
te130 
eu152 
r b  87 
pd106 
pm147 
se 77 
gd156 
eu155 
k r  84 
d 161 
sr j l21 
se 79 
r u l  00 
sb123 
k r  86 
te128 
nd142 
be134 
sml48 
tb159 
ba 135 
te125 
se 80 
pd104 
gd158 
cd112 
dy164 
dy162 
sn l17  
i 6 
eu154 
cd114 
s n l l 9  
p d l l 0  

2.44E-06 2.51E-06 2.57E-06 2.64E-06 2.71E-06 
2.29E-06 2.35E-06 2.41E-06 2.47E-06 2.53E-06 
2.13E-06 2.19E-06 2.25E-06 2.31E-06 2.37E-06 
2.23E-06 2.23E-06 2.23E-06 2.23E-06 2.23E-06 
1.45E-06 1.49E-06 1.53E-06 1.57E-06 1.61E-06 
1.40E-06 1.44E-06 1.48E-06 1.51E-06 1.55E-06 
1.36E-06 1.39E-06 1.43E-06 l.47E-06 1.50E-06 
1.08E-06 1.10E-06 1.13E-06 1.16E-06 1.19E-06 
1.04E-06 1.07E-06 l.lOE-06 1.14E-06 1.17E-06 
9.50E-07 9.78E-07 1.01E-06 1.03E-06 1.06E-06 

f a r - f i e l d  c r i t  based on bSu 15x15 3.00wtX 2Ogud/mtu 40% h2o/ 8% uo2 
f r a c t i o n  oZ t o t e l  a6sor t i o n  r a t e  

ler= . O O n r  burnup. 146lO.mud f l u x =  2.64~+bn/sm**2-sec 
I n i t i a l  A******  d ******* d A****** d ***a*** d 

f i s s i o n  products page 95 
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sas2h: f a r - f i e l d  c r i t  based on bkw 15x15. 3.00utX. 2Osud/mtu 40% h2o/ 8% uo2 
f r a c t i o n  o+ t o t a l  absorpt ion r a t e  

power. .OOmw burnup= 14610.mwd f l u x =  2.64E+08n/cm**Z-sec 
i n i t i a l  C****** d **a**** d &****** d **a**** d 

1.53E-08 
1.11E-08 
9.93E-09 
1.00E-08 
8.17E-09 
7.78E-09 
7.54E-09 
7.46E - 09 
7.94E-09 
7.10E-09 
6.51E-09 
4.67E-09 
4.17E-09 
3.67E-09 
4.OOE-09 
3.64E-09 
2.88E-09 
2.45E-09 
2.40E-09 
2.40E-09 
2.29E-09 
2.49E-09 
1.8OE-09 
1.78E-09 
1.92E-09 
1.50E-09 
1.33E-09 
9.40E-10 
8.92E-10 
6.37E- 10 
6.42E-10 
5.57E-10 
4.30E-10 
5.18E-10 
4.53E-10 
3.82E-10 
2.48E- 10 
1.56E-10 
1.24E-10 
1.43E-10 
1.12E-10 
1.29E-10 
9.63E-11 
1.13E-10 
5.84E-11 
5.45E-11 

: ,S.99E-11 
i' 4.18E-11 
".63~-11 
f a r - f i e l d  cr 

1.53E-08 
1.12E-08 
1.02E-08 
1.03E-08 
8.62E-09 
8.13E-09 
7.93E-09 
7.81E-09 
8.15E-09 
7.31E-09 
6.81E-09 
4.79E-09 
4.40E-09 
3.91E-09 
4.12E-09 
3.64E-09 
2.97E-09 
2.59E-09 
2.47E-09 
2.47E-09 
2.36E-09 
2.48E-09 
1.90E-09 
1.83E-09 
1.92E-09 
1.50E-09 
1.36E-09 
9.40E-10 
8.91E-10 
6.70E-10 
6.67E-10 
5.56E-10 
4.57E-10 
5.17E-10 
4.65E-10 
3.83E-10 
2.63E-10 
1.56E-10 
1.30E-10 
1.43E-10 
1.17E-10 
1.28E-10 
1.02E-10 
1.13E-10 i::;::;; 
+::: 11 

.65E-11 
4 t based I 
::., ' . 

1.52E-08 
l.12E-08 
1.05E-08 
1.06E-08 
9.08E-09 
8.49E-09 
8.33E-09 
8.17E-09 
8.37E-09 
7.52E-09 
7.12E-09 
4.92E-09 
4.64E-09 
4.16E-09 
4.25E-09 
3.64E-09 
3.05E-09 
2.73E - 09 
2.54E-09 
2.54E-09 
2.42E-09 
2.48E-09 
1.99E-09 
1.88E-09 
1.92E-09 
1.50E-09 
1.4OE-09 
9.40E-10 
8.90E-10 
7.04E-10 
6.93E- 10 
5.56E-10 
4.85E-10 
5.16E- 10 i:::::;: 

.77E-10 

I 
.56E-10 
.37E-10 
.43E- 10 
.22E-10 
.28E-10 
.07E-10 
.13E-10 

, .19E-11 

f .S3E-11 
.45E- 11 (1; .52E-11 
.67E-11 

on bLw 151 
t r a c t i o n  

!E-08 
1e-08 
!E-08 
1e-08 
1e-08 
IE - 09 
'E - 09 
1e-09 
1e-09 
1e-09 
1e-09 
'E - 09 
1e-09 
1e-09 
)E-09 
1e-09 
!E-09 
IE - 09 
IE- 09 
1e-09 
1e-09 
'E - 09 
1e-09 
)E-09 
!E-09 
1e-09 
1e-09 
)E-10 
1e-10 
1e-10 
1e-10 
1E-10 
,E-10 
,E-10 
1e-10 
,E-10 
1e-10 
1e-10 
1e-10 
!E-10 
!E-10 
1e-10 
IE- 10 
1€-10 
1E-11 
ie-11 
iE-11 ! 
IE-11 :. 
!E-11 
rwd/mtu 40% 
, t i on  r a t e  

Page 76 
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11 1.63E-11 
11 1.46E-11 
11 1.45E-11 
11 1.26E-11 
12 9.69E-12 
12 9.11E-12 
12 6.68E-12 
12 4.47E-12 
12 2.43E-12 
12 1.89E-12 
12 1.33E-12 
13 6.92E-13 
13 5.45E-13 
13 3.64E-13 
13 2.80E-13 
13 2.76E-13 
13 2.10E-13 
13 1.47E-13 
14 6.03E-14 
14 5.96E-14 
14 4.01E-14 
14 3.28E-14 
14 2.56E-14 
14 2.37E-14 
14 1.91E-14 
14 1.17E-14 
14 1.15E-14 
14 1.06E-14 
15 9.65E-15 
15 9.30E-15 
15 6.68E-15 
15 5.37E-15 
15 3.67E-15 
15 2.72E-15 
15 2.71E-15 
16 8.15E-16 
16 4.41E-16 
16 1.38E-16 
17 8.25E-17 
17 3.02E-17 

I c r i  t based 

ler= .OOmw burnup= 
i n i t i a l  A******  d 

4.52E-16 1.64E-16 4.75E-16 
1.39E-16 1.39E-16 1.39E-16 
8.24E-17 8.24E-17 8.23E-17 
3.15E-17 3.28E-17 3.41E-17 

on b&w 15x15 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2, 
f r a c t i o n  o# t o t a l  absor t i o n  r a t e  
14610.mwd f l u x -  2.64E+g8n/cm**~-sec .****** d A****** d .****a* d 

f i s s i o n  products page 98 
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in120 4.62E-22 4.63E-22' 4.64E-22 4.65E-22 4.66E-22 
inl2Om 7.96E-23 8.04E-23 8.1lE-23 8.18E-23 8.25E-23 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 20gwd/mtu 40% h2o/ 8% 1.102 

power= 4.000E-03mw, burnup=1.4610E+04mud f l u x =  2.7lE+08n/cm**2-sec 
0 nuc( ide  concen t ra t~ons ,  gram atoms 

bas is  = s i n g l e  reac to r  assembly 
charge ******* d ******* d ******* d a****** d 

h 1 7.83E-04 8.05E-04 8.27E-04 8.49E-04 8.71E-04 
h 2 2.34E-06 2.41E-06 2.47E-06 2.54E-06 2.60E-06 
h 3 5.30E-11 5.36E-11 5.39E-11 5.43E-11 5.46E-11 
h 4 2.10E-34 2.12E-34 2.13E-34 2.14E-34 2.16E-34 

he 3 1.34E-08 1.37E-08 1.39E-08 1.42E-08 1.45E-08 
he 4 1.30E-04 1.34E-04 1.37E-04 1.4lE-04 1.45E-04 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 1.56E-05 1.61E-05 1.65E-05 1.69E-05 1 .74-05 . 
ne 21 4.09E-09 4.31E-09 4.53E-09 4.77E-09 5.01E-09 
ne 22 1.03E-07 1.06E-07 1.09E-07 1.12E-07 1.15E-07 
ne 23 7.26E-15 7.29E-15 7.29E-15 7.29E-15 7.29E-15 
na 22 4.30E-11 4.32E-11 4.32E-11 4.32E-11 4.32E-11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 2.76E-08 2.76E-08 2.76E-08 2.76E-08 2.76E-08 
na 24m 4.53E-15 4.54E-15 4.54E-15 4.54E-15 4.54E-15 
na 25 1.21E-23 1.27E-23 1.34E-23 1.4OE-23 1.47E-23 
mg 24 1.08E-01 1.11E-01 1.14E-01 1.17E-01 1.20E-01 
mg 25 4.16E-07 4.38E-07 4.61E-07 4.84E-07 5.08E-07 
mg 26 2.34E-06 2.40E-06 2.47E-06 2.53E-06 2.60E-06 
mg 27 2.16E-12 2.17E-12 2.17E-I2 2.17E-12 2.17E-12 

28 4.29E-24 4.31E-24 4.31E-24 4.30E-24 4.30E-24 :f 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
e l  28 2.04E-10 2.05E-10 2.05E-10 2.OSE-10 2.05E-10 
a1 29 9.66E-22 1.02E-21 1.07E-21 1.13E-21 1.18E-21 
a1 30 1.62E-31 1.76E-31 1.90E-31 2.05E-31 2.20E-31 
s i  28 3.15E-01 3.24E-01 3.32E-01 3.40E-01 3.49E-01 
s i  29 3.72E-06 3.92E-06 4.13E-06 4.34E-06 4.55E-06 
s i  30 4.68E-11 5.07E-11 5.47E-11 5.90E-11 6.35E-11 
s i  31 3.28E-23 3.54E-23 3.83E-23 4.12E-23 4.44E-23 
s i  32 5.20E-29 5.64E-29 6.10E-29 6.58E-29 7.09E-29 

t o t a l s  5.7SE+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  2.64E+08 2.64E+08 2.64E+08 2.64E+08 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 ud/mtu 40% h2o/ 8% uo2 
power= 4.000E-03mr, burnup=1.4610E+04nwd - f l u x =  2.71E+0~nlcm**2-ses 

0 nuc[rde concentrat tons,  gram atoms 
bas is  = s i n  l e  reac to r  assembly ******* d ***I*** d ******* d ****B1+ d 

he 4 7.56E+00 7.91E+00 8.27E+00 8.63E+00 9.00E+00 
pb206 5.93E-03 6.34E-03 6.76E-03 7.20E-03 7.66E-03 
pb207 6.23E-04 6.58E-04 6.95E-04 7.32E-04 7.70E-04 
pb208 9.73E-05 1.03E-04 1.08E-04 1.14E-04 1.20E-04 
pb209 8 . 4 - 1  8.84E-11 9.25E-11 9.67E-11 1.OlE-10 
pb210 5.17E-05 5.37E-05 5.56E-05 5.75E-05 5.94E-05 
pb211 1.39E-11 1.43E-11 1.47E-11 1 5 1 E - 1  1.54E-11 
pb212 3.76E-11 3.87E-11 3.98E-11 4.08E-11 4.19E-11 

1.18E-10 1.23E-10 1.27E-10 1.31E-10 1.36E-10 : .00E+00 .OOE+OO .OOE+OO .00E+00 .OOE+OO 
b i z09  5.09E-04 5.49E-04 5.91E-04 6.35E-04 6.81E-04 
bi2lOm .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
b i210 3.18E-08 3.30E-08 3.42E-08 3.54E-08 3.66E-08 
b i211 8.22E-13 8.45E-13 8.69E-13 8.92E-13 9.16E-13 

l i g h t  elements 

ac t  i n i des  

page 99 

page 100 
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a c t  i n i d e s  ras2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 
*= 4.000E-03mu, burnup=l.4610E+04mwd . f l u x =  2.71E+08n/cm**2-sec 

nuc[ ide  concentrat ions,  gram atoms 
b a s i s  = s i n  l e  r e a c t o r  assembly 

*a***** d ******* d re*****  d r***f** d 

page 101 
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np236 1.74E-06 1.79E-06 1.83E-06 1.88E-06 1.93E-06 
np237 4.15E+01 4.15E+Ol 4.15E+01 4.15E+01 4.15E+01 
np238 1.51E-06 1.51E-06 1.51E-06 1.51E-06 1.5lE-06 
np239 4.58E-05 4.58E-05 4.58E-05 4.58E-05 4.58E-05 
np240m 1.49E-37 1.86E-37 2.32E-37 2.88E-37 3.55E-37 
np240 9.13E-15 9.14E-15 9.14E-15 9.13E-15 9.13E-15 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 1.13E-09 1.14E-09 1.14E-09 1.14E-09 1.14E-09 
pu237 5.37E-13 5.46E-13 5.52E-13 5.58E-13 5.64E-13 
pu238 2.28E-02 2.28E-02 2.28E-02 2.28E-02 2.28E-02 
pu239 3.49E+01 3.57E+01 3.64E+01 3.71E+01 3.78E+01 
pu240 1.15E+00 l.l9E+00 1.24E+00 1.29E+00 1.34E+00 
pu241 4.69E-04 4.89E-04 5.08E-04 5.28E-04 5.47E-04 
pu242 l.18E-04 1.28E-04 1.37E-04 1.47E-04 1.58E-04 
pu243 2.50E-13 2.70E-13 2.91E-13 3.12E-13 3.34E-13 
pu244 8.67E-25 1.09E-24 1.36E-24 1.68E-24 2.07E-24 
~ ~ 2 4 5  3.46E-35 4.33E-35 5.40E-35 6.69E-35 8.24E-35 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 3.51E-18 3.68E-18 3.84E-18 4.00E-18 4.16E-18 
am240 1.60E-15 1.68E-15 1.75E-15 1.83E-15 1.90E-15 
am241 1.24E-02 1.30E-02 1.35E-02 1.41E-02 1.47E-02 
am242m 5.97E-06 6.24E-06 6.52E-06 6.80E-06 7.07E-06 
am242 4.99E-10 5.21E-10 5.44E-10 5.66E-10 5.89E-10 
am243 1.01E-06 l . l l E - 0 6  1.2lE-06 1.31E-06 1.42E-06 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 7.67E-15 8.40E-15 9.16E-15 9.96E-15 1.08E-14 
am245 7.12E-36 8.92E-36 l . l l E - 3 5  1.37E-35 1.69E-35 
am246 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
cm241 2.99E-20 3.13E-20 3.27E-20 3.40E-20 3.54E-20 
cm242 1.01E-07 1.05E-07 1.10E-07 1.14E-07 l.19E-07 
cm243 7.89E-17 8.27E-17 8.64E-17 9.01E-17 9.38E-17 
cm244 1.21E-10 1.32E-10 1.44E-10 1.56E-10 1.70E-10 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogud/mtu 40% h20/ 8% uo2 

power= 4.000E-03mw, burnup=1.4610E+04mud f l u x =  2.71E+08n/cm**2-sec 
0 nuc [ ide  concentrat ions,  gram atoms 

bas is  = s i n  Le reac to r  assembly 
,.barge ******. d ******* d ******* d ****Be* d 

cm245 2.20E-13 2.46E-13 2.75E-13 3.06E-13 3.40E-13 
cm246 1.76E-15 2.02E-15 2.31E-15 2.64E-15 2.99E-15 
cm247 2.78E-19 3.29E-19 3.87E-19 4.54E-19 5.30E-19 
cm248 4.27E-22 5.21E-22 6.31E-22 7.61E-22 9.12E-22 
cm249 1.34E-32 1.64E-32 1.98E-32 2.39E-32 2.86E-32 
cm250 5.66E-37 7.09E-37 8.83E-37 1.09E-36 1.34E-36 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.64E+08 2.64E+08 2.64E+08 2.64E+08 
0 . r e s u l t s  on l o g i c a l  u n i t  no. 71, p o s i t i o n  1, f o r  t ime s t e  4, subcasel l .  ( r un  p o s i t i o n  1, 

t i t l e :  sas2h: f a r - f  i e l d  c r i t  based on bPw 15x15, 3.00wtX. !0gwd/mtu 40% h2o/ 8X "02 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, ZOgwd/mtu 40% h2o/ 8% uo2 
decay, f o l l o w i n g  reac to r  f r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+04mwd, 

0 nuc l i de  concentrations.  rams 
bas i s  = s i n  l e  reac to r  asiembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1219.5 d 1521.9 d 1856.3 d 
h 1 8.71E-04 8.71E-04 8.71E-04 8.71E-04 8.71E-04 8.71E-04 8.71E-04 
h 2 5.21E-06 5.21E-06 5.21E-06 5.21E-06 5.21E-06 5.21E-06 5.21E-06 

he 4 5.78E-04 5.78E-04 5.78E-04 5.78E-04 5.78E-04 5.78E-04 5.78E-04 

ac t  i n i des  

case p o s f t i o n  1) 

l i g h t  elements 
f l u x =  2.71E+08n/cm**Z 

page 102 

page 103 
sec . 
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na 23 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 
mg 24 2.87E+00 2.87E+00 2.87E+00 2.87E+00 2.87E+00 2.87E+00 2.87E+00 
mg 25 1.27E-05 1.27E-05 1.27E-05 1.27E-05 1.27E-05 1.27E-05 1.27E-05 
mg 26 6.76E-05 6.76E-05 6.76E-05 6.76E-05 6.76E-05 6.76E-05 6.76E-05 
a1 27 1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 
s i  28 9.76E+00 9.76E+00 9.76E+00 9.76E+00 9.76E+00 9.76E+00 9.76E+00 
s i  29 1.32E-04 1.32E-04 1.32E-04 1.32E-04 1.32E-04 1.32E-04 1.32E-04 

t o t a l  1.52E+06 1.52E+06 1.52~+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 
1 

sasth: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, 2Ogwd/mtu 40% h20/ 8% uo2 l i g h t  elements page 104 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+04mwdI f l u x =  2.71E+08n/cmf*2-sec 

0 element r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = s i n  l e  reac tor  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 
h 1.58E-06 1.51E-06 1.44E-06 1.38E-06 1.31E-06 1.25E-06 1.20E-06 

na 8.44E+00 4.75E-06 3.81E-06 3.05E-06 2.44E-06 1.96E-06 1.57E-06 
t o t a l s  2.57E+01 6.26E-06 5.25E-06 4.43E-06 3.76E-06 3.21E-06 2.76E-06 

1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00utX, ZOgwd/mtu 40% h2o/ 8% uo2 l i g h t  elements page 105 
decay, f 01 lowing reac tor  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.000E-03mw, burnup=l.4610~+04mwd, f l u x =  2.71E+O8n/cm**2-sec 

0 element thermal power, watts 
bas is  =s ing le  reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
na 1.71E-01 6.73E-08 5.39E-08 4.31E-08 3.46E-08 2.77E-08 2.22E-08 

t o t a l s  4.79E-01 6.73E-08 5.39E-08 4.32E-08 3.46E-08 2.77E-08 2.22E-08 
1 
I 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 l i g h t  elements page 106 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup=1.4610E+04mwd, f l u x =  2.71E+08n/cm**2-sec 

0 nuc r i de  gamma power, wat ts  
bas i s  = s i n  Le reac to r  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.9 d 1521.9 d 1826.3 d 
na 22 7.71E-08 6.18E-08 4.95E-08 3.96E-08 3.17E-08 2.54E-08 2.04E-08 

t o t a l  3.33E-01 6.18E-08 4.95E-08 3.96E-08 3.17E-08 2.54E-08 2.04E-08 
1 

sas2h : 
decay, f o l  

0 

f a r - f  i e l d  
lowing reac 

i n i  t i a l  
9.00E+00 
7.66E-03 
7.70E-04 

c r i t  based on b&w 15x15, 3.00wtXI 20gwd/mtu 40% h20/ 8% uo2 
: t o r  f r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+04mud, 

n u c l i d e  concentrat ions,  gram atoms 
bas i s  = 

913.1 d 
9.01E+00 
7.66E-03 
7.71E-04 
1.20E-04 
5.94E-05 

ac t  i n i des  Page 
f l u x =  2.71E+08n/cm*.*2-sec 
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am243 1.42E-06 1.42E-06 1.42E-06 1.42E-06 1.42E-06 1.42E-06 1.42E-06 
t o t a l  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

1 
sas2h: f a r - f i e l d  c r i t  based on biZw 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% u02 ac t  i n i des  page 108 

decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=l.4610E+04mwd, f l u x -  2.71E+OBn/cm**2-sec 
0 element concentrat ions,  gram atoms 

bas is  = s i n g l e  reac to r  assembly 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

he 9.00E+00 9.01E+00 9.01E+00 9.01E+00 9.01E+00 9.01E+OO 9.01E+00 
8.61E-03 8.61E-03 8.61E-03 8.61E-03 8.61E-03 8.62E-03 8.62E-03 p? 6.81E-04 6.82E-04 6.82E-04 6.82E-04 6.82E-04 6.82E-04 6.82E-04 

po 1.01E-06 1.00E-06 9.97E-07 9.97E-07 9.97E-07 9.97E-07 9.97E-07 
r a  4.26E-03 4.26E-03 4.26E-03 4.26E-03 4.26E-03 4.27E-03 4.27E-03 
ac 4.91E-06 4.91E-06 4.91E-06 4.91E-06 4.91E-06 4.91E-06 4.91E-06 
t h 3.16E-01 3.16E-01 3.16E-01 3.16E-01 3.16E-01 3.17E-01 3.17E-01 
pa 7.37E-03 7.37E-03 7.37E-03 7.37E-03 7.37E-03 7.37E-03 7.37E-03 
u 3.72E+04 3.72E+04 3.72E+04 3.72E+04 3.72E+04 3.72E+04 3.72E+04 

np 4.15E+01 4.15E+01 4.15E+01 4.15E+01 4.15E+01 4.15E+01 4.15E+01 
pu 3.92E+01 3.92E+01 3.92E+01 3.92€+01 3.92€+01 3.92E+01 3.92E+01 
am 1.47E-02 1.47E-02 1.47E-02 1.47E-02 1.47E-02 1.47E-02 1.47E-02 

t o t a l s  3.73€+04 3.73€+04 3.73E+04 3.73E+04 3.73E+04 3.73€+04 3.73€+04 
1 

sas2h: f a r - f i e l d  c r i t  based on biZw 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 a c t i n i d e s  page 109 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+04mwd, f l u x =  2.71E+08n/cm**Z-sec 

0 nuc l i de  concentrat ions.  grams 

i n i t i a l  
3.60E+01 
1.58E+00 
1.59E-01 
2.50E-02 
1.25E-02 
1.42E-01 
7.68E-06 
2.12E-04 
6.19E-06 
1.57E-06 
2.48E-06 
9.63E-01 
1.68E-06 
1.11E-03 
2.58E-06 
1.51E-05 
4.91E-01 
6.00E+01 
9.09E-07 
1.23E+01 
1.25E-04 
1.7OE+00 
3.34E-04 
5.58E-04 

bas i s  
913.1 d 
3.60E+01 

: s i n  l e  rea  
1215.5 d 
3.60E+01 

c t o r  assembl 
1521.9 d 18r6.3 d 
3.60E+01 3.60E+01 
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pu24 1 
pu242 
am24 1 
am242m 
am243 
cm24 2 

t o t a l  
1 

sas2h : 
decay, f o l l  

0 

he 

SP 
PO 
r n 
r a 
ac 
t h  
Pa 

U 
nP 
PU 
am 
cm 

t o t a l s  
4 

sas2h : 
decay, f o l  

0 

f a r - f  i e l d  
.owing reac 

c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% uo2 a c t i n i d e s  page 110 
: t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+04mud, f l u x =  2.71E+08n/cmf*2-sec 

element concent ra t ions ,  grams 
h a s i r  r r i n a l e  r e a c t o r  assembtv - - - . - - . . . = - - . - - 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 
3.60E+01 3.60E+01 3.60E+01 3.60E+01 3.60E+01 
1.77E+00 1.77E+00 1.78E+00 1.78E+00 1.78E+00 
1.42E-01 1.42E-01 1.42E-01 1.43E-01 1.43E-01 
2.12E-04 2.10E-04 2.09E-04 2.09E-04 2.09E-04 

a c t  i n i d e s  
2.71E+08n/cmff2- 

page 111 
sec 
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p02 12 
p02 13 
p02 14 
p02 15 
p02 16 
p02 18 
at217 
rn219 
rn220 
rn222 
f r22 1 
f r223 
ra223 
re224 
re225 
ra226 
ra228 
ac225 
ac227 
ac228 
th227 
th228 
th229 
th230 
th231 
th232 
th234 
pa23 1 
pa233 
pa234m 
pa234 

u232 
u233 
u234 
u235 
u236 

sas2h: 
:ay, f o l l  

u237 
u238 

np236 
np237 
np238 
np239 
pu236 
pu238 
pu239 
pu240 
pu24 1 
pu242 
am241 
am242m 
am242 
am243 
cm242 
em244 

f a r - f  i e l d  
.owing re8 

l n i  t i a l  
6.37E+01 
2.91E+00 
5.99E-06 
6.93E+00 
9.29E+01 
2.54E+03 
1.4OE-04 
9.30E+01 
5.61 ~ + 0 2  
7.28E+01 
1.36~+01 

i 
.51E-04 
.21E+bl 
.79E-02 
.15E-01 
.91E-05 

9.53E-02 
3.35E-06 

c r i t  based on bLw 15x15, 3.00wtX, 2Ogwd/mtu 40% h2o/ 8% u02 
c t o r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03nw, burnup=l 

nucr ide  r a d i o a c t i v i t y ,  cu r i es  
bas is  

913.1 d 
2.89E-04 
2.91E+00 

ac t  i n i des  page 112 
I, f l u x =  2.71E+08n/cm**2-sec 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h2o/ 8% uo2 a c t i n i d e s  page 113 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnup=1.4610E+04mwd, f l u x =  2.71E+08n/cm**2-sec 

0 e lement  the rma l  power. w a t t s  

i n i  t i e 1  
3.74E-04 
3.68E-03 
1.82E-02 

b a s i s  = s i n g l e  r e b c t o r ~ a s s e m b l y  
304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
3.75E-04 3.75E-04 3.74E-04 3.74E-04 3.73E-04 3.72E-04 
3.68E-03 3.68E-03 3.68E-03 3.68E-03 3.68E-03 3.68E-03 
1.83E-02 1.83E-02 1.83E-02 1.83E-02 1.83E-02 1.83E-02 

t l  

E; 
:: 
r n 
f r  
r a  
oc 
t h 
Pa 
u 

n P 
PU 
am 
cm 

t o t a l s  
1 

sas2h 
decay, f o  

0 

: f a r - f i e l d  
l l o w i n g  reac 

c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
: t o r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.000E-03mw, burnup-1. 

n u c r i d e  gamma Dower. w a t t s  

a c t  i n i d e s  page 
f l u x =  2.71E+OBn/cm**2-sec 

i n i t i a l  
b a s i s  

913.1 d 
~ e a c t o r  ass 
1521.9 d 
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sas2h: f a r - f i e l d  c r i t  based on biiw 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 ac t  i n i des  page 115 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 4.00OE-O3mw, burnup=1.4610E+04mwd, f l u x =  2.71E+08n/cm**2-sec 

0 n u c l i d e  gamma power. watts 

am24 1 
am242m 
am242 
am243 
cm2 4 2 

t o t a l  
1 

sas2h: 
decay, f o l  

0 

bas is  = s i n  l e  i e e c t o r  assembly 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.3 d 1521.9 d 1826.3 d 

2.06E-03 2.06E-03 2.06E-03 2.06E-03 2.06E-03 2.06E-03 2.06E-03 
6.49E-07 6.46E-07 6.43E-07 6.41E-07 6.38E-07 6.36E-07 6.33E-07 

f a r - f i e l d  c r i t  based on biiw 15x15 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  roducts  page 
owing reac to r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 4.OOOE-03mw, burnup=l.46lOE+O4mwd, f l u x =  2.!1E+O8n/cm**L-sec 

n u c l i d e  concentrattons, grams 
bas i s  = s i n  Le reac to r  assembl 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1856.3 d 
3.94E-05 3.76E-05 3.59E-05 3.42E-05 3.27E-05 3.12E-05 2.97E-05 
1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 
4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 
8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 
5.87E-05 5.87E-05 5.87E-05 5.87E-05 5.87E-05 5.87E-05 5.87E-05 
6.90E-06 6.90E-06 6.90E-06 6.90E-06 6.90E-06 6.90E-06 6.90E-06 
1.32E-06 1.32E-06 1.32E-06 1.32E-06 1.32E-06 1.32E-06 1.32E-0 
1.57E-05 1.57E-05 1.57E-05 1.57E-05 1.57E-05 1.57E-05 1.57E-09 
1.45E-03 1.45E-03 1.45E-03 1.45E-03 1.45E-03 1.45E-03 1.45E-03 
5.82E-03 5.82E-03 5.82E-03 5.82E-03 5.82E-03 5.82E-03 5.82E-03 
5.01E-03 5.01E-03 5.01E-03 5.01E-03 5.01E-03 5.01E-03 5.01E-03 
5.65E-02 5.65E-02 5.65E-02 5.65E-02 5.65E-02 5.65E-02 5.65E-02 
1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 
3.71E-05 3.71E-05 3.71E-05 3.71E-05 3.7lE-05 3.71E-05 3.71E-05 
4.12E-01 4.12E-01 4.12E-01 4.12E-01 4.12E-01 4.12E-01 4.12E-01 
1.12E+00 1.12E+00 1.12E+00 1.12E+00 l.l2E+00 1.12E+00 1.12E+OO 
2.25E+00 2.25E+00 2.25E+00 2.25E+00 2.25E+00 2.25E+00 2.25E+00 
2.37E-02 2.37E-02 2.37E-02 2.38E-02 2.38E-02 2.38E-02 2.38E-02 
6.71E+00 6.71€+00 6.71E+00 6.71E+00 6.7lE+00 6.71E+00 6.71E+00 
2.49E-05 2.49E-05 2.49E-05 2.49E-05 2.49E-05 2.49E-05 2.49E-05 
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sas2h: 
decay, f o l l  

0 

ru104 
pd104 
pd105 
ru106 
pd106 
pd107 
ng107 
pd108 
cd108 
ng109 
pdl10 

' cdllO ;. c d l l l  
: i cd l l2  

f a r - f  i e l d  
owing reac 

I n i t i a l  

f iss ion roducts page 
46lOE+O4mrd, f lux= ~ . ! ~ E + O ~ ~ ~ C I I I * ~ ~ - S ~ C  
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sn114 
in115 
sn115 
cd116 
sn116 
sn117 
sn118 
s n l l 9  
snl20 
snl2 lm 
sbl21 
sn122 
te122 
sb123 
sn124 
te124 
sb125 
te125 
te125m 
sn126 
te126 
i 127 

t e l 2 8  
re128 

i129 
xe129 
te130 
xe130 
xe131 
xe132 

1 
sas2h: 

decay, f o l  
0 

f a r - f  i e l d  
owing reac 

c r i  t based 
t o r  i r r e d i  

i n i  t i a l  
1.54E-06 
5.81E+02 
6.84E+O2 
1.88E-03 
3.17E+00 
5.81E+02 
8.75E-01 
5.63E+02 
1.59E+00 
2-45E+00 

3.20E - 05 
9.35E-01 
4.80E-02 
1.49E+00 
2.24E-02 
1 .O9E+00 
1.03E+00 
1.13E+00 
1 .12E+00 
8.55E-05 
1.22E+00 
1.44E+00 
1.05E-03 
1.47E+00 
2.44E+00 
2.18E-03 
8.16E-04 
2.85E+00 
1.16E-05 
4.36E+00 
1.82E-01 
1.21E+Ol 
3.17~+01 
9.50E-03 
6.75E+01 
1.47E-02 
1.52E+02 
1.79E-01 
2.49E+02 
3.83E+02 

on bkw 15 
a t i o n  iden 

x15, 3.00wtX1 ZOgwd/mtu 40% h2o/ 8% uo2 
~ t i f i e d  by: power= 4.000E-03mwl burnup=l 

n u c l i d e  concentrat ions.  grams 
bas i s  : 

913.1 d 
1.54E-06 
5.81E+02 
6.84E+02 
8.10E-04 
3.17~+00 
5.81E+02 
8.76E-01 
5.63E+02 
1.59€+00 

: s i n  l e  rea 
1219.5 d 

1.54E-06 
5.81 E+02 
6.84E+02 
6.12E-04 
3.17~+00 
5.81E+02 
8.76E-01 
5.63E+02 
1.59E+00 
2.27E+00 
5.62E+02 
5.99~+02 
3.18E-03 
5.72E+02 
5.73~+02 
5.30E+02 
5.38E+02 
5.58E-01 
5.30~+02 
2.88E-03 
5.16~+02 
3.64E+02 

c t o r  assembl 
1521.9 d 18r6.3 d 

1.54E-06 1.54E-06 
5.81E+02 5.81E+02 
6.84E+02 6.84E+02 
4.62E-04 3.49E-04 
3.17E+00 3.17E+00 
5.11E+02 5.81E+02 
8.76E-01 8.76E-01 
5.63E+02 5.63E+02 
1.59E+00 1.59E+00 
2.22E+OO 2.18E+00 
5.62E+02 5.62E+02 
5.99€+02 5.99E+02 
3.18E-03 3.18E-03 
5.72E+02 5.72E+02 
5.73E+02 5.73E+02 
5.30E+02 5.30E+02 
5.38E+02 5.38E+02 
5.58E-01 5.58E-01 
5.30E+02 5.30E+02 
1.37E-03 6.55E-04 
5.16E+02 5.16E+02 
3.64E+02 3.64E+02 

f i s s i o n  roducts page 118 
.4610E+01mwd, f l u x =  2.71 E+08n,cm**2- sec 
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p 1 4 7  8.14E-02 6.60E-02 5.3OE-02 4.25E-02 3.41E-02 2.74E-02 2.2OE-02 
am147 2.14E+02 2.14E+02 2.14E+02 2.14E+02 2.14E+02 2.14E+02 2.14E+02 
nd148 1.63E+02 1.63E+02 1.63E+02 1.63E+02 1.63E+02 1.63E+02 1.63E+02 
sm148 2.58E+00 2.58E+00 2.58E+00 2.58E+00 2.58E+00 2.58E+OO 2.58E+00 
em149 B.OZE+OO 8.02E+00 8.02E+00 8.02E+00 8.02E+00 8.02E+00 8.02E+00 
nd150 6.73E+01 6.73E+Ol 6.73E+01 6.73E+01 6.73E+01 6.73E+01 6.73E+Ol 
ern150 9.83E+01 9.83E+01 9.83E+01 9.83E+01 9.83E+01 9.83E+OI 9.83E+01 
am151 6.13E-01 6.09E-01 6.05E-01 6.01E-01 5.97E-01 5.93E-01 5.89E-01 
eu151 2.77E+01 2.77E+01 2.77E+01 2.77E+01 2.77E+01 2.77E+01 2.77E+01 
em152 3.80E+01 3.80E+01 3.80E+01 3.80E+01 3.80E+Ol 3.80E+01 3.80E+01 
1 ~ 1 5 2  3.64E-02 3.49E-02 3.34E-02 3.20E-02 3.06E-02 2.93E-02 2.81E-02 
gd152 7.10E+00 7.10E+00 7.10E+00 7.10E+00 7.10E+00 t.lOE+OO 7.10E+00 
eu153 1.9OE+Ol 1.90E+01 1.90E+01 1.90E+01 1.9OE+Ol 1.90E+01 1.9OE+Ol 
am154 8.99E+00 8.99E+00 8.99E+00 8.99E+00 8.99E+00 8.99E+00 8.99E+00 
tu154 1.53E-03 1.43E-03 1.34E-03 1.25E-03 1.17E-03 1.lOE-03 1.OZE-03 
gd154 5.95E-01 5.95E-01 5.95E-01 5.96E-01 5.96E-01 5.96E-01 5.96E-01 
eu155 3.36E-03 2.97E-03 2.63E-03 2.32E-03 2.05E-03 1.81E-03 1.60E-03 
gd155 8.59E-01 8.59E-01 8.60E-01 8.60E-01 8.60E-01 8.60E-01 8.61E-01 
gd156 5.66E+00 5.66E+00 5.66E+00 5.66E+00 5.66E+00 5.66E+00 5.66E+00 
gd157 7.02E-02 7.02E-02 7.02E-02 7.02E-02 7.02E-02 7.OZE-02 7.02E-02 
gd158 1.65E+00 1.65E+00 1.65E+00 1.65E+00 1.65E+00 1.65E+00 1.65E+00 
tb159 2.45E-01 2.45E-01 2.45E-01 2.45E-01 2.45E-01 2.45E-01 2.45E-01 
gd160 9.96E-02 9.96E-02 9.96E-02 9.96E-02 9.96E-02. 9.96E-02 9.96E-02 
dy160 6.86E-04 6.86E-04 6.86E-04 6.86E-04 6.86E-04 6.86E-04 6.86E-04 
dy161 4.06E-02 4.06E-02 4.06E-02 4.06E-02 4.06E-02 4.06E-02 4.06E-02 
dy162 1.93E-02 1.93E-02 1.93E-02 1.93E-02 1.93E-02 1.93E-02 1.93E-02 
dy163 7.35E-03 7.35E-03 7.35E-03 7.35E-03 7.35E-03 7.35E-03 7.35E-03 
dy164 2.40E-03 2.40E-03 2.40E-03 2.40E-03 2.40E-03 2.40E-03 2.40E-03 

1 
sas2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00utXl ZOgud/mtu 40% h2o/ 8% uo2 f i s s i o n  roducts  page 119 

decay, f o l  lowing reac to r  i r r a d i a t i o n  i d e n t i f  l e d  by: power= 4.OOOE-O3mr. burnup=l .4610E+04mwdl f l u x =  2.!1E+08n/cm**~-sec 
0 nuc l i de  concentrat ions,  grams 

bas is  = s i n  l e  reac to r  assembt 
i n i t i a l  304.4 d 608.8 d 913.1 d 1216.5 d 1521.9 d 1856.3 d 

h0165 1.34E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03 
ho166m 6.34E-07 6.34E-07 6.34E-07 6.33E-07 '6.33E-07 6.33E-07 6.32E-07 
er166 1.64E-04 1.64E-04 1.64E-04 1.64E-04 1.64E-04 1.64E-04 1.64E-04 

t o t a l  1.51E+04 1.51E+04 1.51E+04 1.51E+04 1.51E+04 1.51~+04 1.51E+04 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 S.OOwt%, 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  roducts  page 120 
decay, f o l l o w i n g  reac to r  i r r a d i a t i o n  i d e n t i t l e d  b : power= 4.000E-03mw. burnup=l.4610E+04mwdl f l u x =  2.!lE+08n/cm**2-sec 

0 nucr ide  r a d i o a c t i v i t y .  c u r i e s  

i n i t i a l  
3.81E-01 
1.31E-06 
3.08E-05 
3.09E-02 
8.31E+OO 
l.18E-05 
1.82E+02 
1.82E+02 
1.86E+02 
6.25E-01 
6.25E-01 
2.74E-05 
2.12E+02 
Z.llE+OZ 
6.62E+00 
1.61E-05 

bas is  = s i n  Le reac to r -  
913.1 d 1217.1 d 1521.9 
3.31E-01 3.16E-01 3.01E- 
1.31E-06 1.31E-06 1.3lE- 
3.08E-05 3.08E-05 3.08E- 
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ru106 
rh106 
pd l07 
ag l lO 
ag l  l O m  
cd113m 
sn l l9m 
sn121 
sn l2 lm 
sn1 23 
sb125 
te125m 
snl26 
sb126 
sb126m 
te127 
te127m 
i 129 

cs134 
cs135 
cs137 
ba137m 
ce142 
ce144 
pr144 
pr144m 
pm147 
sm147 
eu150 
am151 
eu152 
gd153 
eu154 
eu155 
ho166m 

t o t a l  
1 

sas2h: 
decay, f o l l  

0 

- - 
nb 
t c  
r u 
r h  

- 'pd " 'Ig ?-  :jtd -" 
22. :'on . 
' F  " s b  

t e  

f a r - f  i e l d  
lowing reac 

c r i t  based on bLw 15x15, 3.00wtXt 2Ogwdl 
: t o r  i r r a d i a t i o n  i d e n t i f i e d  by: powerr 4. 

element thermal 

'mtu 40% h2o/ 8% uo2 
000E-03mwt burnups1 

power. watts 
bas i s  = s l n  l e  reac to r -  assembly 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.8 d 1521.9 d 1826.3 d 
1.29E-05 1.23E-05 1.17E-05 1.12E-05 1.07E-05 1.02E-05 9.70E-06 
9.02E-09 9.02E-09 9.02E-09 9.02E-09 9.02E-09 9.02E-09 9.02E-09 
3.07E+00 9.70E-06 9.7OE-06 9.7OE-06 9.7OE-06 9.7OE-06 9.7OE-06 
l.l9E+01 1.18E-02 1.12E-02 1.06E-02 1.00E-02 9.52E-03 9.02E-03 
2.35E+01 5.98E-09 5.73E-09 5.73E-09 5.73E-09 5.73E-09 5.73E-09 
1.91E+01 2.16E-01 2.03E-01 1.99E-01 1.95E-01 1.9lE-01 1.87E-01 
2.71E+O1 l.OlE+OO 9.7OE-01 9.50E-01 9.30E-01 9.12E-01 8.93E-01 
1 - i a ~ + o i  S . O ~ E - O ~  i . s 3 ~ - 0 3  i . 2 5 ~ - 0 4  7.24~-05 7 .05~-05 7.04~-05 

f i s s i o n  
f l u x =  2. 

r oduc t s page 
, f 1  E+08n/cn**2- sec 
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i 
C S 
be 
c e 
Pr 
P"' 
sm 
eu 
gd 
h 0 

t o t a l s  
1 

sas2h : 
decay, f o l l  

0 

k r  85 
9 0 

n i  93rn 
nb 94 
z r  95 
nb 95 
t c  99 
r h l 0 2  
rh106 
ag l  1 Om 
sn l2 lm 
sb125 
te125m 
sn l26 
sb l26 
sb126m 

i129 
cs134 
ba137m 
ce144 
pr144 
pr144m 
pml47 
eu150 
srn15 1 
eu152 
gd153 
eu154 
eu155 
ho166m 

t o t a l  
1 

sas2h: 
decay, f o l l  

0 

f a r - f  i e l d  
owing reac 

I n i t i a l  
1 .lOE-04 
1.84E-06 
6.97E-06 
2.55E-07 
9.18E-01 
9.58E-01 
2.43E-08 
2.06E-07 
3.60E-02 
1.16E-04 
1.39E - 07 
3.35E-03 
6.326-05 
9.57E-05 
4.45E-04 
1.27E-03 
1.74E-06 
2.24E -02 
7.14E-01 
2.00E-02 
3.04E-02 
1.84E-04 
1.96E-06 
1.71E-08 
1.36E-06 
4.43E-02 
3.98E-05 
3.08E-03 
6.36E-04 
l. lOE-08 
1.26E+02 

f a r - f  i e l d  
.owing reac 

5.58E-06 5.58E-06 5.58E-06 5.58E-06 5.58E-06 5.58E-06 
2.51E-01 2.42E-01 2.34E-01 2.27E-01 2.21E-01 2.16E-01 
7.75E-01 7.60E-01 7.46E-01 7.31E-01 7.18E-01 7.04E-01 
5.57E-02 2.64E-02 1.26E-02 6.00E-03 2.86E-03 1.36E-03 
6.21E-01 2.96E-01 1.41E-01 6.73E-02 3.21E-02 1.53E-02 
2.25E-02 1.80E-02 1.45E-02 1.16E-02 9.32E-03 7.48E-03 
1.88E-03 1.87E-03 1.86E-03 1.85E-03 1.84E-03 1.82E-03 
5.17E-02 4.93E-02 4.71E-02 4.50E-02 4.29E-02 4.1OE-02 
2.29E-05 9.57E-06 3.99E-06 1.67E-06 6.96E-07 2.91E-07 
1.20E-08 1.20E-08 1.20E-08 1.20E-08 1.19E-08 l.19E-08 
3.31E+00 2.68E+00 2.42E+00 2.26E+00 2.16E+00 2.09E+00 

c r i t  based on b&w 15x15, 3.00wtX, 2Ogud/mtu 40% h2o/ 8% u02 
t o r  i r r a d i a t i o n  i d e n t i f i e d  b - power= 4.000E-03mw, burnup=l 

nucr ide  alnma power, wat ts  
bas is  =s!ngle reac to r  assembly 

304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.04E-04 9.86E-05 9.35E-05 8.86E-05 8.39E-05 7.95E-05 
1.80E-06 1.76E-06 1.73E-06 1.69E-06 1.66E-06 1.63E-06 
6.97E-06 6.97E-06 6.97E-06 6.97E-06 6.97E-06 6.97E-06 
2.55E-07 2.55E-07 2.55E-07 2.55E-07 2.55E-07 2.55E-07 
3.40E-02 1.26E-03 4.67E-05 1.73E-06 6.40E-08 2.37E-09 
7.54E-02 2.89E-03 1.07E-04 3.98E-06 1.47E-07 5.45E-09 
2.43E-08 2.43E-08 2.43E-08 2.43E-08 2.43E-08 2.43E-08 
1.69E-07 1.39E-07 1.14E-07 9.31E-08 7.63E-08 6.25E-08 
2.04E-02 1.16E-02 6.56E-03 3.72E-03 2.11E-03 1.19E-03 
4.98E-05 2.14E-05 9.20E-06 3.95E-06 1 .70~ -06 .  7.30E-07 
1.38E-07 1.36E-07 1.35E-07 1.33E-07 1.32E-07 1.31E-07 
2.72E-03 2.20E-03 1.78E-03 1.44E-03 1.17E-03 9.44E-04 
5.44E-05 4.41E-05 3.57E-05 2.89E-05 2.34E-05 1.89E-05 
9.57E-05 9.57E-05 9.57E-05 9.57E-05 9.57E-05 9.57E-05 
2.83E-04 2.83E-04 2.83E-04 2.83E-04 2.83E-04 2.83E-04 
1.14E-03 1.14E-03 1.14E-03 1.14E-03 1.14E-03 1.14E-03 
1.74E-06 1.74E-06 1.74E-06 1.74E-06 1.74E-06 1.74E-06 
1.69E-02 1.28E-02 9.66E-03 7.30E-03 5.52E-03 4.17E-03 
7.00E-01 6.87E-01 6.74E-01 6.61E-01 6.48E-01 6.36E-01 
9.52E-03 4.54E-03 2.16E-03 1.03E-03 4.92E-04 2.35E-04 
1.45E-02 6.91E-03 3.29E-03 1.57E-03 7.49E-04 3.57E-04 
8.77E-05 4.18E-05 1.99E-05 9.51E-06 4.54E-06 2.16E-06 
1.59E-06 1.28E-06 1.02E-06 8.21E-07 6.59E-07 5.29E-07 
l.68E-08 1.65E-08 1.63E-08 1.60E-08 1.58E-08 1.55E-08 
1.35E-06 1.34E-06 1.33E-06 1.32E-06 1.31E-06 1.31E-06 
4.24E-02 4.06E-02 3.89E-02 3.73E-02 3.57E-02 3.42E-02 
1.66E-05 6.94E-06 2.90E-06 1.21E-06 5.05E-07 2.11E-07 
2.88E-03 2.69E-03 2.52E-03 2.35E-03 2.20E-03 2.06E-03 
5.62E-04 4.97E-04 4.39E-04 3.88E-04 3.43E-04 3.03E-04 
1.lOE-08 1.10E-08 1.1OE-08 1.10E-08 l.lOE-08 1.10E-08 
9.23E-01 7.75E-01 7.41E-01 7.18E-01 6.98E-01 6.81E-01 

c r i t  based on ban 1 5 ~ 1 5 ~  S.OOwtX, ZOgwd/mtu 40% h2o/ 8% uo2 
: t o r  I r r a d i a t i o n  i d e n t i f i e d  by: power= 4.000E-03mw, burnupr l  

element game power, wat ts  

f n i  t i a l  
6.21E+00 
9.41E+00 
b.TOE+OO 
9.20E+00 
3.91E+00 
2.55E-01 

bas i s  
913.1 d 
9.35E-05 
1.81E-06 
4.67E-05 
1.15E-04 
2.49E-08 
6.56E-03 

f i s s i o n  
f l u x =  2 

f i s s i o n  
f l u x =  2 

r oduc t s page 
-71 E+08"/cm**2- sec 

roduc t s  page . ~1~+08n/cm**2-sec  



Aug 29 14:12 1996 F i l e  Name: t u f f l . s u m  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X V l l I  - Page 92 

ag 
s n 
sb  
t l 
i 

C s 
be 
c e 
Pr  
Pm 
am 
CU 
gd 
ho 

t o t a l s  
1 

3.77E-02 
1.22E+00 
5.13~+00 
5.43E+00 
1.35E+01 
8.52E+00 
5.24E+00 
2.03E+00 
1.78E+00 
1.01E-01 
6.82E-03 
6.38E-02 
1.74E-04 
2.68E-08 
1.26E+02 

pho ton  spectrum as a f u n c t i o n  o f  t ime f o r  l i g h t  elements, c l a d d i n g  and s t r u c t u r a l  m a t e r i a l s  

0 ses2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20 ud/mtu 40% h2o/ 8% uo2 
power= .00 mu, burnup= 14610.mud, f l u x =  2.7!~+08 n**2-sec 

0 spectrum o f  pho ton  r e l ease  ra tes ,  hotons/sec 
b a s i s  = s i n g l e  r e a c t o r  assembyy 

0 
emean t ime  a f t e r  d ischarge  
(mev) i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1.00E-02 5.17E+ll 5.79E+04 4.64E+04 3.71E+04 2.97E+04 2.38E+04 1.91E+04 
3.00E-02 1.70E+ll 1.84E+04 1.48E+04 1.18E+04 9.46E+03 7.58E+03 6.07E+03 
5.50E-02 1.19E+11 1.24E+04 9.96E+03 7.98E+03 6.39E+03 5.12E+03 4.10E+03 
8.50E-02 6.93E+lO 7.00E+03 5.61E+03 4.49E+03 3.60E+03 2.88E+03 2.31E+03 
1.2OE-01 4.93E+10 4.79E+03 3.83E+03 3.07E+O3 2.46E+03 1.97E+03 1.58E+03 
1.70E-01 5.15€+10 4.70E+03 3.76€+03 3.01E+03 2.41€+03 1.93€+03 1.55E+03 
3.00E-01 5.91E+10 4.68E+03 3.75E+03 3.00E+03 2.40€+03 1.92E+03 1.54E+03 
6.50E-01 2.91E+10 2.50E+05 2.00E+05 1.60E+05 1.28E+05 1.03E+05 8.23E+04 
1.13E+00 5.00E+09 1.99E+05 1.59E+05 1.28E+05 1.02E+05 8.19E+04 6.56E+04 
1.58E+00 9.09E+11 4.99E-01 3.99E-01 3.20E-01 2.56E-01 2.05E-01 1.64E-01 
2.00E+00 1.80E+O8 4.44E-02 3.55E-02 2.85E-02 2.28E-02 1.83E-02 1.46E-02 
2.40E+00 3.65E+07 9.94E-03 1 .96~-03  6.38E-03 5.11E-03 4.09E-03 3.28E-03 
2.80E+00 2.15E+ll 1.56E-04 1.25E-04 9.99E-05 8.00E-05 6.41E-05 5.13E-05 
3.25E+00 1.40E+04 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.75E+00 1.40E+08 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
4.25E+00 1.83E+06 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
4.75E+00 6.05E-10 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
5.50E+00 1.02E-10 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

t o t a l  2.19E+12 5.59E+05 4.48E+05 3.59E+05 2.87E+05 2.30E+05 1.84E+05 
nev/sec 2.11E+12 3.92E+05 3.14E+05 2.51E+05 2.01E+05 1.61E+05 1.29E+05 

spectrum o f  energ r e l ease  ra tes ,  mev/watt-sec 
b a s t s  = s i n g r e  r e a c t o r  assembly 

m e a n  t ime a f t e r  d i s cha r  e 
f rnev l fnitial 3Oh.6 d 608.8 d 913-1 d 1217.3 d 1521.9 d 1826.3 d 
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2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

0 t o t a l  
0 gamma wat ts  
1 

photon spectrum as a f u n c t i o n  o f  t ime f o r  f i s s i o n  products 

0 
emean 
(mev) 

1.00E -02 
3.00E-02 
5.50E-02 
8.50E-02 
1 .ZOE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1 .58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
mev/sec 

emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1 .ZOE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13€+00 
1.58~+00 
2.00E+00 
2.4OE+OO 
2.80E+00 
3.25~+00 
3.75E+OO 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, S.OOwtX, ZOgwd/mtu 40% h2o/ 8X.uo2 
power= .OO mu burnup= 1461O.mwd, f l u x =  2.71E+08 n**2-sec 

spectrum o f  photon re lease rates,  hotons/sec 
bas i s  = s i n g l e  reac to r  assenbrv 

t ime a f t e r  d ischar  e 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.! d 1521.9 d 

2.55E+14 8.20E+12 6.52E+12 5.70E+12 5.24E+12 4.96E+12 
1.12E+14 3.64E+12 2.89E+12 2.52E+12 2.f lE+12 2.19E+12 
5.95E+13 1.86E+12 1.46E+12 1.27E+12 1.16E+12 1.09E+12 
4.11E+13 1.06E+12 8.10E+11 6.86E+11 6.18E+ll 5.79E+11 
3.36E+13 1.13E+12 7.75E+11 6.03E+ll 5.15E+11 4.66E+11 
5.39E+13 6.79E+11 5.18E+ll 4.41E+11 3.99E+11 3.74E+11 
l.lOE+14 8.30E+11 6.45E+11 5.51E+11 5.00E+ll 4.69E+11 
2.28E+14 8.55E+12 7.16E+12 6.87E+12 6.66E+12 6.49E+12 
7.64E+13 1.70E+ll 1.44E+ll 1.29E+ll 1.18E+ll 1.11E+11 
3.95E+13 6.65E+10 5.52E+10 4.86E+10 4.44E+10 4.14E+10 
l.l9E+13 2.88E+10 1.39E+10 6.78E+09 3.34E+09 1.69E+09 
1.02E+13 9.03E+08 4.89E+08 2.66E+08 1.45E+08 7.99E+07 
4.10E+12 1.29E+08 7.15E+07 3.96E+07 2.20E+07 1.23E+07 
2.35E+12 1.87E+07 l.O6E+O7 6.00E+06 f.40E+06 1.93E+06 
1.18E+12 8.23E+03 4.66E+03 2.64E+03 1.50E+03 8.49E+02 
1.29E+12 1.99E-05 1.99E-05 1.99E-05 1.99E-05 1.99E-05 
3.77E+ll 9.99E-06 9.99E-06 9.99E-06 9.99E-06 9.99E-06 
2.82E+11 7.41E-06 7.4lE-06 7.41E-06 7.41E-06 7.41E-06 
1.04E+15 2.62E+13 2.10E+13 1.88E+13 1.76E+13 1.68E+13 
4.36E+14 6.80E+12 5.61E+12 5.27E+12 5.06E+12 4.9OE+12 

i n i t i a l  
6.38E+08 
8.41E+08 
8.18E+08 
8.73E+08 
l.O1E+O9 
2.29E+09 
8.23E+09 iiiliii 
$.96E+09 

'6.13~+09 

f .87E+09 
.91E+O9 
,I 1 E+09 

rpectrum o f  energ re lease rates,  mev/watt-sec 
bas i s  = s i n g r e  reac to r  assembly 

t ime a f t e r  d i r c h a r  e 
608.8 d 913.1 d 1217.3 d 1521.9 d 
1.63E+O7 1.43E+07 1.31E+O7 1.24E+07 
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4.25E+00 1.37E+09 2.12E-08 2.12E-08 2.12E-08 2.12E-08. 2.12E-08 2.12E-08 
4.75E+00 4.47E+08 1.19E-.08 1.19E-08 l.19E-08 1.19E-08 l.19E-08 1.19E-08 
5.50E+00 3.87E+08 1.02E-08 1.02E-08 1.02E-08 1.02E-08 1.02E-08 1.02E-08 

0 t o t a l  1.09E+11 1.70E+09 1.40E+09 1.32E+09 1.26E+09 1.22E+O9 1.19E+O9 
0 gamma wat ts  6.99E+01 . 1.09E+00 8.99E-01 8.45E-01 8.11E-01 7.85E-01 7.64E-01 

6 p r i n c i p a l  photon sources i n  group 1 hotons/se 
mean energy = .0100 mev. nuc l i des  exceeding 1.04-!3 o f  t o t a  

nuc 1 i de t ime a f t e r  d ischa 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 

k r  85 4.39E+10 4.16E+10 3.94E+10 3.73E+10 3.54E+10 3.35E+ 
s r  90 7.43E+ll 7.28E+11 7.13E+11 6.99E+ll 6.85E+11 6.71E+ 

y 90 3.65E+12 3.58E+12 3.51E+12 3.43E+12 3.36E+12 3.30E+ 
t c  99 l.lOE+lO l.lOE+lO l.lOE+lO 1.10E+10 l.lOE+lO l.lOE+ 
rh106 8.77E+11 4.97E+ll 2.82E+11 1.60E+ll 9.06E+10 5.13E+ 
cs137 7.51E+ll 7.37E+11 7.23E+11 7.09E+11 6.96E+11 6.82E+ 
ba137m 3.52E+10 3.46E+10 3.39E+10 3.33E+10 3.26E+10 3.20E+ 
ce144 3.41E+11 1.63E+11 7.76E+10 3.70E+10 1.76E+10 8.42E+ 
pr144 4.52E+12 2.16E+12 1.03E+12 4.90E+11 2.34E+11 1.12E+ 
pm147 8.77E+lO 7.12E+10 5.71E+10 4.58E+10 3.68E+10 2.95E+ 
cu152 2.37E+10 2.27E+10 2.17E+10 2.08E+10 1.99E+10 1.91E+ 

0 p r i n c i p a l  photon sources I n  group 2, hotons/sc 
mean energy = .0300 mev. nuc l i des  exceeding 1 . 0 ~ - 9 3  o f  t o t e  

nuc l  i d e  t ime a f t e r  d ischa 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 

k r  85 1.28E+10 l .Z lE+lO 1.15E+10 1.09E+10 1.03E+10 9.76E+ 
s r  90 2.1OE+11 2.06E+ll 2.02E+11 1.97E+11 1.93E+ll 1.9OE+ 

y 90 l.l9E+12 1.17E+12 1.14E+12 1.12E+12 1.1OE+12 1.07E+ 
t c  99 2.65E+09 2.65E+09 2.65E+09 2.65E+09 2.65E+09 2.65E+ 
rh106 2.93E+11 1.66E+ll 9.41E+10 5.34E+10 3.02E+10 1.71E+ 
sb125 2.39€+10 1.94E+lO 1.57E+10 1.27E+10 1.03E+10 8.32E+ 
te125m 1.28E+10 l.lOE+lO 8.94E+09 7.23E+09 5.85E+09 4.74E+ 
cs137 2.09E+11 2.05E+ll Z.OlE+ll 1.98E+11 1.94E+11 1.9OE+ 
ba137m 6.06E+ll 5.94E+11 5.83E+11 5.71E+ll 5.61E+11 5.50E+ 
ce144 7.92E+11 3.78E+ll 1.80E+ll 8.59E+10 4.10E+10 1.95E+ 
pr144 1.50E+12 7.13E+ll 3.40E+ll 1.62E+ll 7.74E+10 3.69E+ 
pm147 1.93E+lO 1.56E+10 1.26E+10 1.01E+10 8.08E+09 6.49E+ 
eu152 9.40E+10 9.00E+10 8.62E+10 8.25E+10 7.9OE+10 7.57E+ 

group re lease r a t e  (4.96E+12) a t  1521.9 d 

group re lease r a t e  (2.19E+12) a t  1521.9 d 

0 p r i n c i p a l  photon sources i n  group 3, hotons/sec 
mean energy = .0550 mcv. nuc l i des  exceeding 1.0~-!3 o f  t o t a l  group re lease r a t e  (l.O9E+12) a t  1521.9 d 

nuc l i de 

k r  85 
s r  90 

Y 90 
t c  99 
rh106 
cs137 
ce144 
pr144 
pm147 
eu152 
eu154 
eu155 

1 
0 

mean 
nuc 1 i de 

k r  85 

i n i  t f a l  
7.84E+09 
1.24E+11 

t i m e  r f t r r  d i a r h r r a 6  

p r i n c i p a l  photon sources I n  qroup 4 hotons/scc 
energy = .0850 me". nuc l i des  exceed~ng I . o E - ~ ~  o f  t o t a l  group re lease r a t e  (5.79E+11) a t  1521.9 d 

t ime a f t e r  d ischarge . 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

3.92E+09 3.72Et09 3.52E+09 3.36E+09 3.16E+09 3.00E+09 2.84E+09 
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0 p r i n c i p a l  photon sources i n  group 5 hotons/sec 
mean energy = .I200 mev. nuc l i des  exceeding 1.06-93 o f  t o t a l  group re lease r a t e  (4.66E+11) a t  1521.9 d 

n u c l i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d i826.3 d 

k r  85 2.37E+09 2.24E+09 2.12E+09 2.01E+O9 1.91E+O9 1.81E+09 1.71E+09 
s r  90 3.37E+10 3.30E+10 3.23E+10 3.17E+10 3.10E+10 3.04E+10 2.98E+10 

90 3.35E+11 3.28E+11 3.21E+11 3.15E+ll 3.08E+11 3.02E+ll 2.96E+11 
rK106 8.91E+10 5.05E+10 2.86E+10 1.62E+10 9.19E+O9 5.21E+09 2.95E+09 
cs137 3.20E+10 3.14E+10 3.08E+10 3.02E+10 2.96E+10 2.9OE+10 2.85E+10 
ct144 7.93E+11 3.78E+11 1.80E+ll 8.61E+10 4.10E+10 1.96E+10 9.34E+09 
pr144 4.42E+11 Z . l l E + l l  l .O lE+ l l  4.80E+10 2.29E+10 1.09E+10 5.20E+09 
eu152 6.88E+10 6.59E+10 6.31E+10 6.04E+10 5.78E+10 5.34E+i0 5.30E+10 
eu154 6.50E+09 6.08E+09 5.68E+09 5.31E+09 4.97E+09 4.65E+09 4.34E+09 
~ 1 5 5  l . l lE+ lO  9.80E+09 8.66E+09 7.65E+09 6.76E+09 5.98E+09 5.29E+09 

0 p r i n c i p a l  photon sources i n  group 6, hotons/sec 
mean energy = .I700 mev. nuc l i des  exceed~ng I . o E - ~ ~  o f  t o t a l  group re lease r a t e  (3.74E+ll) a t  1521.9 d 

nuc l  i d e  t ime a f t e r  d ischarge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

k r  85 1.88E+09 1.78E+09 1.69E+09 1.60E+09 1.51E+09 1.44E+09 1.36E+09 
s r  90 2.40E+10 2.35E+10 2.31E+10 2.26E+10 2.21E+10 2.17E+lO 2.12E+10 

90 3.45€+11 3.38E+11 3.31E+ll 3.24E+11 3.18E+ll 3.11E+ll 3.05E+ll 
rKIO6 9.55E+10 5.41E+10 3.07E+10 1.74E+10 9.86E+09 5.59E+09 3.17E+09 
sb125 3.60E+09 2.92E+09 2.36E+09 1.91E+09 1.55E+09 1.2SE+O9 1.01E+09 
cs137 2.26E+10 2.22E+10 2.17E+10 2.13E+10 2.09E+10 2.05E+10 2.01E+10 
pr144 4.67E+11 2.23E+11 1.06E+11 5.07E+10 2.42E+10 l.l5E+10 5.50E+09 

1 
0 p r i n c i p a l  photon sources i n  group 7, hotons/eec 

mean energy = .SO00 mev. nuc l i des  exceed~ng 1.0E-93 o f  t o t a l  group re lease r a t e  (4.69E+11) a t  1521.9 d 
nuc 1 i de t ime a f t e r  d ischarge 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
k r  85 1.13E+09 1.08E+09 1.OZE+O9 9.65E+08 9.15E+08 8.67E+08 8.21E+08 
s r  90 l.O9E+lO 1.07E+10 1.05E+10 1.02E+10 1.00E+10 9.83E+09 9.63E+09 

90 3.83E+11 3.75~+11 3.68E+11 3.60E+ll 3 .53~+11 3.46E+11 3.39E+11 
d l 0 6  1.15E+ll 6.53E+10 3.7OE+10 Z.lOE+lO 1.19E+10 6.?4E+09 3.82E+09 
sb125 1.36E+09 1.11E+09 8.95E+08 7.24E+08 5.86E+08 4.74E+08 3.84E+08 
sb126m 3.13E+09 2.82E+O9 2.82E+09 2.82E+09 2.82E+09 2.82E+09 2.82E+09 
cs137 1.14E+10 l . lZE+lO l.lOE+lO 1.08E+10 1.06E+10 1.04E+10 1.02E+10 
pr144 5.47E+ll 2.61E+ll 1.24E+ll 5.94E+10 2.83E+10 1.35E+10 6.44E+09 
eu152 9.54E+10 9.13E+10 8.74E+10 8.37E+10 8.02E+lO 7.68E+10 7.35E+10 
eu154 9.94E+08 9.29E+08 8.69E+08 8.12E+08 7.59E+08 7.1OE+b8 6.64E+08 

0 p r i n c i p a l  photon sources i n  group 8, hotons/sec 
mean energy = .6500 me". nuc l i des  exceeding 1.0E-93 o f  t o t a l  group re lease r a t e  (6.49E+12) a t  1521.9 d 

nucl i de t ime a f t e r  d ischarge 
I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

90 1.62E+ll 1.59E+ll 1.55€+11 1.52€+11 1.49E+ll 1.46E+11 1.43E+ll 
rK106 3.56E+ll 2.02E+ll 1.14E+ll 6.48E+10 3.67E+lO 2.08E+10 1.18E+10 
~ b 1 2 5  2.92E+10 2.37E+10 1.92E+10 1.55E+10 1.26E+10 l.OZE+lO 8.24E+09 
sb126m 1.04E+10 9.39E+09 9.39E+09 9.39E+09 9.39E+09 9.39E+09 9.39E+09 
cs134 2.05E+11 1.55E+ll 1.17E+11 8.84E+10 6.68E+10 5.05E+10 3.81E+10 
ba137m 6.81E+12 6.68E+12 6.55E+l2 6.42E+12 6.30E+12 6.18E+12 6.06E+12 
pr144 3.74E+ll 1.78E+11 8.50E+10 4.05€+10 1.93E+10 9.22E+09 4.40E+09 
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eu152 6.73E+10 6.45E+10 6.17~+10 5.91E+10 5.66E+10 5.42E+10 5 .19~+10.  
0 p r i n c i p a l  photon sources i n  group 9 hotons/sec 

mean e n e r w  = 1.1250 mev. nuc l i des  exceeding 1.05-g3 o f  t o t a l  srouD re lease r a t e  ( l . l l E + l l )  a t  1521.9 d -. 
nuc 1 i de - t ime a f t e r  d ischarge ' 

i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
v 90 2.11E+10 2.07E+10 2.03E+10 1.99E+lO 1.95E+10 1.91E+lO 1.87E+10 

rh106 3.31~+10 1.88€+10 1.06E+10 6.03E+09 3.42E+09 1.94E+09 1.1OE+O9 
sb126m 1.65E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 
cs134 2.51E+09 1.90E+09 1.43E+09 1.08E+09 8.18E+08 6.18E+08 4.67E+08 
p r l 4 4  4.78E+10 2.28E+10 1.09E+10 5.18E+09 2.47E+09 1.18E+09 5.62E+08 
eu152 l.OOE+ll 9.57E+10 9.17E+10 8.78E+10 8.4OE+10 8.05E+10 7.71E+lO 
eu154 1.03E+10 9.65E+09 9.02E+09 8.43E+09 7.89E+O9 7.37E+09 6.89E+09 

0 ~ r i n c i p a l  photon sources i n  group 10 hotons/sec 
mean energy = .5750 me". nuc l i des  exceed~ng I . o E - ~ ~  o f  t o t a l  group re lease r a t e  (4.14E+10) a t  1521.9 d ~. 

nur I i rlr time after d i a c h a r a ~  . .-- - . -- . . . . - - . . - . - . - - . . - . - 
i n i t i a l  304.4 d 608.8 d 913.1 d i217.5 d 1521.9 d 1826.3 d 

90 2.70E+09 2.64E+09 2.59E+09 2.54E+09 2.48E+09 2.43E+09 2.38E+09 
rK106 6.25E+09 3.54E+09 2.01E+O9 I. 14E+09 6.45E+08 3.66E+08 2.07E+08 
cs134 2.37E+09 1.79E+09 1.35E+09 1.02E+09 7.72E+08 5.83E+08 4.41E+08 
IJI-144 2.97E+10 1.42E+10 6.76E+09 3.23E+09 1.54E+09 7.34E+08 3.50E+08 

6 r i n c i p a l  photon sources i n  group 11 hoton 
mean energy = P.0000 mev. nuc l i des  exceeding 1.0t!-g3 o f  

nuc 1 i de t ime a f t e r  d i  
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 152 

90 1.61E+08 1.58E+08 1.55E+08 1.52E+08 1.49E+08 1. 
d l 0 6  2.03E+09 1.15E+09 6.52E+08 3.70E+08 2.10E+08 1. 
pr144 5.77E+10 2.75E+10 1.31E+10 6.26E+09 2.98E+09 1. 

0 5 r i n c i p a l  photon sources i n  group 12 hoton 
mean energy = .4000 mev. nuc l i des  exceeding 1 . o E - ~  o f  

n u c l i d e  t ime a f t e r  d i  
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 152 

90 9.41E+04 9.22E+04 9.04E+04 8.85E+04 8.67E+04 8. 
rg106 1.13E+09 6.43E+08 3.65E+08 2.07E+08 1.17E+08 6. 
pr144 5.45E+08 2.60E+08 1.24E+08 5.91E+07 2.82E+07 1. 

0 p r i n c i p a l  photon sources i n  sroup 13 hoton 
mean energy = .8000 nev. nuc l i des  exceedlna 1.0k-13 o f  

Vsec 
:o ta l  group re lease 
!charge 
1.9 d 1826.3 d 
16E+08 1.43E+08 
I9E+08 6.73E+07 
12E+09 6.79E+08 
Vsec 
:o ta l  group re lease 
!charge 
1.9 d 1826.3 d 
iOE+04 8.32E+04 
i4E+07 3.76E+07 
14E+07 6.41E+06 
i/sec 
: o t a l  group re lease -. 

nuct  i d e  - t ime a f t e r  d ischarge . 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 1.91E+08 1.09E+08 6.15E+07 3.49E+07 1.98E+O7 l.l2E+07 6.35E+06 
~ r 1 4 4  4.39E+07 2.09E+07 9.98E+06 4.76E+06 2.27E+06 1.08E+06 5.16E+05 

g r l n c i p a l  photon sources I n  qroup 
mean energv = .2500 nev. nuc l i des  rxceedina 1 -, 

nuc 1 i de - t i n  
I n i t i a l  304.4 d 608.8 d 913.1 d 121 

rh106 3.29E+O7 1.87E+07 1.06E+O7 6.00E+06 3. 
~ r l n c i p a l  photon sources I n  vroup 

mean energy = .7500 nev. nuc l i des  exceeding 1 
nuc 1 i de tfrn 

i n i t i a l  304.4 d 608.8 d 913.1 d 121 
rhlO6 1.45E+04 8.23E+03 4.66E+03 2.64E+03 1. 

r r i n c i p a l  photon sources I n  qroup 
mean eneray = ,2500 nev. nuc l f des  exceedrng 1 

hotons/sec 
o f  t o t a l  group re lease 

! a f t e r  d ischarge 
'.5 d 1521.9 d 1826.3 d 
,OE+06 1.93E+06 l.O9E+O6 

hotons/sec 
:k-P3 o f  t o t a l  group re lease 
! a f t e r  d ischarge 
'.5 d 1521.9 d 1826.3 d 
lOE+03 8.49E+02 4.82E+02 
6 hotons/scc 
06-g3 o f  t o t a l  aroup c c ~ s a s e  -. 

nuc 1 i de t ime a f t e r  d ischarge ' 

I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
eel42 1 .44E-05 1.44E-05 1.4bE-05 1.44E-05 1.44E-05 1.44E-05 1 .44E-05 
sm147 5.48E-06 5.48E-06 S.48E-06 5.48E-06 5.48E-06 5.48E-06 5.48E-06 

1 

r a t e  (1.69E+09) a t  1521.9 d 

r a t e  (7.99E+07) a t  1521.9 d 

r a t e  (1.23E+07) a t  1521.9 d 

r a t e  (1.93E+06) a t  1521.9 d 

r a t e  (8.49E+02) a t  1521.9 d 

r a t e  (1.99E-05) a t  1521.9 d 

i 
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0 g r i n c i p a l  photon sources i n  group 17 hotons/sec 
mean energy = .7500 Rev. nuc l i des  exceedrng 1.04-13 o f  t o t a l  group re lease r a t e  (9.99E-06) a t  1521.9 d 

nuc 1 i de t ime a f t e r  d i  scherge 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

ce142 7.24E-06 7.24E-06 7.24E-06 7.24E-06 7.24E-06 7.24E-06 7.24E-06 
sm147 2.75E-06 2.75E-06 2.75E-06 2.75E-06 2.75E-06 2.75E-06 2.75E-06 

0 g r i n c i p a l  photon sources i n  group 18 hotons/sec 
mean energy = -5000 mev. nuc l i des  exceed~ng 1 . 0 ~ - g 3  o f  t o t a l  group re lease r a t e  (7.41E-06) a t  1521.9 d - .  

n u c l i d e  - t ime  a f t e r  d ischarge . 
i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

cel42 5.37E-06 5.37E-06 5.37E-06 5.37E-06 5.37E-06 5.37E-06 5.37E-06 
sn167 2.04E-06 2.04E-06 2.04E-06 2.04E-06 2.046-06 2.04E-06 2.04E-06 

page 131 1 .  
photon spectrum as a f u n c t i o n  o f  t ime f o r  heavy metals and t h e i r  daughters 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gud/mtu 40% h2o/ 8% uo2 
power= .OO mu, burnu = 1461O.mwd, f l u x =  2.71E+08 n**2-sec 

a c t i n i d e  hoton r e  y ease ra tes ,  photons/sec 
bas i s  = s i ng re  reac tor  assembly 

emean 
i n i t i a l  

t ime a f t e r  d i  
608.8 d 913.1 d 
2.83E+12 2.82E+12 
6.75E+10 6.75E+10 
Z.lOE+ll 2.10E+ll 
1 .64~+11 1.64E+ll 
3.35E+10 3.35E+10 
2.23E+10 2.23~+10 
1.60E+ll 1.60E+ll 
2.91E+10 2.91E+10 
1.16€+10 1.16E+10 
1.24E+10 1.24E+10 
2.61E+09 2.61E+09 
1.52E+09 1.52E+09 
2.00E+08 1.99E+08 
1.22E+07 1.22E+07 
2.25E+04 2.24E+04 
1.29E+04 1.29E+04 
7.40E+03 7.40E+03 
6.63E+03 6.63E+03 
3.54E+12 3.54E+12 
1.73E+ll 1.73~+11 

a c t i n i d e  energy r e l e  
) i s  = s i n g l e  reac tor  

schar e 
1217.9 d 
2.82E+12 
6.75~+10 
2.1OE+11 
1.64E+ll 
3.35~+10 
2.23~+10 
1.60E+l1 
2.91~+10 
1.16€+10 
1.24~+10 
2.61E+09 
1.52E+09 
1.98E+08 
1.22E+O7 
2.24~+04 
1.29E+04 
7.40E+03 
6.62E+03 
3.54E+12 
1.73E+ll 

bast ra tes ,  
assembly bas 

I n i t i a l  
te a f t e r  d 

913.1 d 
7.06E+06 
5.06~+05 
2.89E+06 
3.49E+06 
1.00E+06 
9.47E+05 
1.20E+07 
4.73E+06 
3.27E+06 
4.90E+06 
1.31E+06 
9.15E+OS 
1.39~+05 

schar e 
1217.f d 
7.05~+06 
5.06E+05 
2.89E+06 
3.49E+06 
1.00E+06 
9.47~+05 
1.20E+07 
4.73E+06 
3.27~+06 
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neut ron source i n t e n s i t y  as a f unc t i on  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 9-OOwtX, 2Ogwd/mtu 40% h20/ 8% uo2 
a lpha-n  neutron source, neutrons/sec/basis 

bas is  = s i n g l e  reac tor  assembly 

I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
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pu239 
pu24 0 
pu24 1 
pu24 2 
pu244 
am239 
am240 
am24 1 
am242m 
am243 
cm24 1 
cm242 
cm243 
cm244 
cm24 5 
cm246 
cm247 
cm248 
bk249 
cf249 
c f  250 
c f  25 1 
cf252 

0 t o t a l  
1 
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i n i t i a l  

3.82E+05 
4.99E+04 
1.81E-01 
8.46E-02 
3.95E-24 
1.13E-10 
1.78E-10 
1.04E+04 
5.79E-02 
5.18E-02 
1.58E-12 
1.16E+02 
1.28E-09 
3.54E-03 
1.19E-08 
1.82E-10 
6.96E-18 
5.64E-19 
9.66E-25 
6.63E-20 
2.44E-22 
6.64E-26 
4.18E-27 
5.44E+05 

i n i t i a l  

neut ron source i n t e n s i t y  as a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
a lpha-n  neutron source, neutrons/sec/basis 
bas i s  = s i n g l e  reac tor  assembly 

304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

3.82E+05 3.82E+05 3.82E+05 3.82E+05 3.82E+05 3.82E+05 
4.99€+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
1.74E-01 1.67E-01 1.60E-01 1.54E-01 1.48E-01 1.42E-01 
8.46E-02 8.46E-02 8.46E-02 8.46E-02 8.46E-02 8.46E-02 
3.95E-24 3.96E-24 3.96E-24 3.96E-24 3.97E-24 3.97E-24 

.00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 . 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.05E+04 1.05E+04 1.05E+04 l.OSE+04 1.OSE+04 1.04E+04 
5.77E-02 5.74E-02 5.72E-02 5.70E-02 5.67E-02 5.65E-02 
5.18E-02 5.18E-02 5.18E-02 5.18E-02 5.18E-02 5.18E-02 
2.54E-15 4.09E-18 6.59E-21 1.06E-23 1.71E-26 2.74E-29 
4.48E+01 2.52E+Ol 1.98E+01 1.82E+01 l.?8E+Ol 1.76E+01 
1.25E-09 1.23E-09 1.20E-09 1.18E-09 1.16E-09 1.13E-09 
3.43E-03 3.33E-03 3.22E-03 3.12E-03 3.02E-03 2.93E-03 
l.19E-08 l.19E-08 l.19E-08 1.19E-08 9.19E-08 1.19E-08 
1.82E-10 1.82E-10 1.82E-10 1.82E-10 1.82E-10 1.82E-10 
6.96E-18 6.96E-18 6.96E-18 6.96E-18 6.96E-18 6.96E-18 
5.64E-19 5.64E-19 5.64E-19 5.64E-19 5.64E-19 5.64E-19 
5.00E-25 2.58E-25 1.34E-25 6.91E-26 3.58E-26 1.85E-26 
6.63E-20 6.62E-20 6.61E-20 6.60E-20 6.59E-20 6.58E-20 
2.33E-22 2.23E-22 2.13E-22 2.04E-22 1.95E-22 1.87E-22 
6.63E-26 6.63E-26 6.63E-26 6.62E-26 6.62E-26 6.61E-26 
3.37E-27 2.69E-27 2.16E-27 1.74E-27 1.40E-27 1.12E-27 
5.43€+05 5.43E+05 5.42E+05 5.41E+05 5.41E+05 5.40E+05 

neut ron source i n t e n s i t y  as a f u n c t i o n  o f  t ime 

sas2h: f a r - f i e l d  c r i t  based on ban 15x15, 3.OOwtX. ZOgwd/mtu 40% h2o/ 8% uo2 
spontaneous f i s s i o n  neutron source, neutrons/sec/basis 

bas i s  = s i n g l e  reac tor  assembly 
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pu239 2.04E+02 2.04E+02 2.04E+02 2.04E+02 2.04E+O2 2.04E+OZ 2.04E+02 
pu240 3.32E+05 3.32E+05 3.32E+05 3.32E+05 3.32E+05 3.32E+05 3.32E+05 
pu241 6.51E-03 6.26E-03 6.01E-03 5.77E-03 5.55E-03 5.33E-03 5.12E-03 
pu242 6.59E+01 6.59E+01 6.59E+Ol 6.59E+01 6.59E+01 6.59E+01 6.59E+01 
pu243 5.37E-12 3.01E-28 3.01E-28 3.01E-28 3.01E-28 3.01E-28 3.01E-28 
pu244 9.45E-19 9.46E-19 9.46E-19 9.47E-19 9.48E-19 9.48E-19 9.49E-19 
am241 4.02E+00 4.02E+00 4.02E+00 4.02E+00 4.02E+00 4.02E+00 4.02E+bO 
am242m 2.75E-01 2.74E-01 2.73E-01 2.72E-01 2.71E-01 2.70E-01 2.68E-01 
am242 1.93E-03 2.98E-04 2.96E-04 2.95E-04 2.94E-04 2.93E-04 2.92E-04 
am243 2.39E-04 2.39E-04 2.38E-04 2.38E-04 2.38E-04 2.38E-04 2.38E-04 
am244 4.81E-12 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm242 5.78E+02 2.24E+02 1.26E+02 9.87E+01 9.1OE+O1 8.86E+01 8.77E+01 
cm243 2.78E-11 2.72E-11 2.67E-11 2.62E-11 2.56E-11 2.51E-11 2.46E-11 
cm244 4.62E-01 4.48E-01 4.34E-01 4.20E-01 4.07E-01 3.94E-01 f.82E-01 
cm245 3.23E-09 3.23E-09 3.23E-09 3.23E-09 3.23E-09 3.23E-09 3.23E-09 
cm246 6.56E-06 6.56E-06 6.55E-06 6.55E-06 6.55E-06 6.55E-06 6.55E-06 
cm248 9.23E-12 9.23E-12 9.23E-12 9.23E-12 9.23E-12 9.23E-12 9.23E-12 
cm250 2.07E-24 2.07E-24 2.07E-24 2.07E-24 2.07E-24 2.07E-24 2.07E-24 
bk249 5.32E-21 2.75E-21 1.42E-21 7.37E-22 3.81E-22 1.97E-22 1.02E-22 
cf249 4.03E-20 4.03E-20 4.03E-20 4.02E-20 4.02E-20 4.01E-20 4.00E-20 
cf250 2.04E-17 1.95E-17 1.87E-17 1.79E-17 l .7 lE-17 1.64E-17 1.56E-17 
cf252 1.46E-20 1.18E-20 9.45E-21 7.60E-21 6.11E-21 4.91E-21 3.95E-21 

0 t o t a l  4.65E+05 4.65E+05 4.64E+05 4.64E+05 4.64E+05 4.64E+05 4.64E+05 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 t o t a l  1.01E+06 1.01E+06 1.01E+06 1.01E+06 1.01E+06 1.00E+06 1.00E+06 
1 

a lpha-n  neutron source spectrum as a f u n c t i o n  o f  t ime 
(us ing  r e a c t i o n  spectra f o r  uranium d iox ide )  

0 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogud/mtu 40% h20/ 8% uo2 
a lpha-n  neutron spectra, neutrons/sec/basis 

bas i s  = s i n g l e  reac tor  assembly 

boundaries, mev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1 6.43E+00 - 2.00E+01 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+OO 
2 3.00E+00 - 6.43E+00 1.055E+05 1.052E+05 1.051E+05 1.050E+05 1.049E+05 1.047E+05 1.046E+05 
3 1.85E+00 - 3.00E+00 2.981E+05 2.978E+05 2.975E+05 2.972E+05 2.969E+05 2.966E+05 2.964E+05 
4 1.40E+00 - 1.85E+00 8.OOZE+04 7.997E+04 7.990E+04 7.982E+04 7.974E+04 7.967E+04 7.959E+04 
5 9.00E-01 - 1.40E+00 4.500E+04 4.498E+04 4.494E+04 4.490E+04 4.485E+04 4.481E+04 4.477E+04 
6 C.OOE-01 - 9.00E-01 1.307E+04 1.306E+04 1.305E+04 1.304E+04 1.303€+04 1.302E+04 1.300E+04 
7 1.00E-01 - 4.00E-01 2.042E+03 2.042E+03 2.040E+03 2.038E+03 2.036E+03 2.034E+03 2.032€+03 
8 1.7OE-02 - 1.00E-01 .000E+00 .00OE+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
9 3.00E-03 - 1.70E-02 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 

10 5.50E-04 - 3.OOE-03 .000E+00 .000E+O0 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+O0 .000E+00 .000E+00 
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
13 1.00E-05 - 3.00E-05 .000E+O0 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
14 3.05E-06 - 1.00E-05 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 
15 1.77E-06 - 3.05E-06 .000E+00 .000E+00 .000E+00 .000E+00 .00OE+00 .000E+00 .000E+00 
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
17 1.13E-06 - 1.30E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
18 1.00E-06 - 1.13E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
19 8.00E-07 - 1.00E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
20 4.00E-07 - 8.OOE-07 .000E+OO .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
21 3.25E-07 - 4.00E-07 .000E+00 .000E+00 .OOOE+OO .000E+00 .000E+O0 .000E+00 .000E+00 
22 2.25E-07 - 3.25E-07 .000E+00 .OOOE+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
23 1.00E-07 - 2.25E-09 .000E+00 .000E+00 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 

page 135 
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page 136 I 

spontaneous f i s s i o n  neut ron source spectrum as a f u n c t i o n  o f  t ime 

ras2h: f a r - f i e l d  c r i t  based on bLw 15x15, 3.00wt%, 2OgwdImtu 40% h2o/ 8% 1.102 
spontaneous f i s s i o n  neutron spectra, neutrons/sec/basis 

bas i s  = s i n g l e  reac tor  assembly 

boundaries, rnev i n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

page 137 
t o t a l  (a lpha-n  p l u s  spon. f i s s l o n )  neut ron source spectrum as a f u n c t i o n  o f  t ime 

(us ing  r e a c t i o n  spect ra  f o r  uranium d iox ide )  

sas2h: f a r - f  i e l d  c r i t  based on b6w 15x15 ~ . O O W ~ X ,  tOgwd/mtu 40% h2o/ 8% "02 
neut ron s ec t ra ,  neutrons/sec/basis 

bas i s  = s i n g r e  reac tor  assembly 

boundaries, mev I n i t i a l  304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
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Ocase 
* game sources determined 

app l i es  t he  f o l l o w i n g  photon data base 
master photon l i b r a r y  
i n  b i n a r y  mode 

the  sources i nc lude  photons o f  nuc l i des  for... 

l i g h t  elements 
a c t i n i d e s  
f i s s i o n  products 

gamma source spectrum f o r  amma l i n e s  (sas2) 
1826.P~ day t ime o f  the  requested nuc l i des  

energy i n t e r v a l  i n  mev photons / second nev / second 

1.0000E-02 t o  5.0000E-02 4.8566E+12 1.4570E+11 
5.0000E-02 t o  1.0000E-01 1.3861E+12 1.0396E+11 
1.0000E-01 t o  2.0000E-01 8.0684E+11 1.2103E+ll 
2.0000E-01 t o  3.0000E-01 2.6815E+11 6.7037E+10 
3.OOOOE-01 t o  4.0000E-01 3.2436E+11 1.1353E+11 
4.0000E-01 t o  6.0000E-01 1.6178E+11 8.0890E+10 
6.0000E-01 t o  8.0000E-01 5.7639E+12 4.0347E+12 
8.0000E-01 t o  1.0000E+00 7.2819E+10 6.5537E+10 
1.0000E+OO t o  1.3300E+00 7.9188E+10 9.2254E+10 
1.3300E+00 t o  1.6600E+00 4.5611E+lO 6.8188E+10 
1.6600E+00 t o  2.0000E+00 8.4544E+09 1.5472E+10 
2.0000E+00 t o  2.5000E+00 3.6691E+09 8.2556E+09 
2.5000E+00 t o  3.0000E+00 2.0964E+08 5.7652E+08 
3.0000E+00 t o  4.0000E+00 1.2362E+07 4.3268E+07 
4.0000E+00 t o  5.0000E+00 1.9958E+04 8.9810E+04 
5.0000E+00 t o  6.5000E+00 7.8676E+03 4.5239E+04 
6.5000E+00 t o  8.0000E+00 1.5184E+03 1.1009E+O4 
8.0000E+00 t o  1.0000E+01 3.1876E+02 2.8689E+03 
t o t a l s  1.3778E+13 4.9172E+12 

t o t a l  energy from nuc l i des  w i t h  apectrum data = 4.9172E+12 
t o t a l  energy from nuc l i des  w i t h  no spectrum da ta  = 1.-3011E+06 

* e s u l t s  on  l o g i c a l  u n i t  no. 71, p o s i t i o n  2, f o r  t ime s t e  6, subcasel2. ( run  p o s i t i o n  1, 
t l e :  sas2h: f a r - f i e l d  c r i t  based on bCw 15x15, 3.00wtX, !0gwd/mtu LOX h2o/ 8% uo2 

. terminated l o  i c a l  u n i t  no. 71 w i t h  zero f l a g  record. 
normal t e r n i n a t y o n  o f  execut ion  

case p o s i t i o n  2) 
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1 p r i m a r y  module  access and i n p u t  r e c o r d  ( s c a l e  d r i v e r  - 95/03/29 - 09:06:37 ) 
- m o d u l e s a s 2 h  w i l l  b e c a l l e d  

SAS2H: F a r - F i e l d  C r i t  based on B&W 15x15. 3.00wt%. 20swd/mtu 40% H2O/ 8% U02 . - 
44group L a t t i c e c e l l  
I 

m i x t u r e s  o f  t u f f  i n f i n i t e  s l a b s :  
a r b m - f t u f f  2.6344 14 0 0 0 1001 1.055 8016 40.755 11023 0.570 12000 0.354 

13027 4.434 14000 20.193 19000 1.370 20000 1.439 

k r - 8 3  
k r - 8 5  
s r - 9 0  

y - 8 9  
mo-95 
z r - 9 3  
z r - 9 4  
z r - 9 5  
nb-94 
t c - 9 9  
r h - 1 0 3  
rh -105  
r u - 1 0 1  
r u -  106 
pd-  105 
pd-  108 
ag- 109 
sb-  124 
xe -  131 
xe -  132 
xe -  135 
xe -  136 
c s -  134 
c s -  135 
c s -  137 
ba -  136 
l a -  139 
p r -  141 
p r -  143 
ce -  144 
nd-  143 
nd -  145 
pm- 147 
pm- 148 
nd -  147 
sm- 147 
sm- 149 
sm- 150 
sm-151 
sm- 152 
gd-  155 
eu- 153 
eu- 154 
eu-  155 

26000 0.494 92235 0.567 92234 0.007 92236 0.136 
92238 28.593 93237 0.033 1 1.0 538 end 

end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 

a r b m - t u f f 1  1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.490 
13027 6.130 14000 27.919 19000 1.894 20000 1.989 
26000 0.683 2 1.0 323. end 

a r b m - t u f f 2  1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.490 
13027 6.130 14000 27.919 19000 1.894 20000 1.989 
26000 0.683 3 1.0 323. end 
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I 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

end comp 
I 

I _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 

f u e l - p i n - c e l l  geometry: 
I 

symmslabcel l  340. 280. 1 3 281. 2 end 
I 

assembly and c y c l e  parameters:  
I 

p k i n t l e v e l = 6  i n  l e v e l  0 end . 
power=1.468E-3 purn=9713125e6 down=O temkcyc=398 
power=9.79E-4 burn=9.13125e6 down=O. temkcyc=372 
~ower=4.89E-4 burn=9.13125e6 down=9.13125e6 temkcvc=346 

end 
1 00000000000 

0000000000000 
00 0 0 
00 0 0 
00 0 0 
00 0 0 
0 0 0 0 
0 0 0 0 
00 0 0 
00 0 0 
0000000000000 

00000000000 
0 

dddddddddddd 
ddddddddddddd 
dd dd 
dd dd 
d d dd 
dd dd 
dd  dd 
dd  dd 
dd  dd 
dd  dd  
ddddddddddddd 
dddddddddddd 

0 

r r r r r r r r r r r r  
r r r r r r r r r r r r r  
r r r r 
r r r r 
r r r r 
r r r r r r r r r r r r r  
rrrrrrrrrrrr 
r r r r 
r r r r 
r r r r 
r r r r 
r r r r 

aaaaaaaaa 
aaaaaaaaaaa 

a a a a 
a a aa 
a a aa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aa a a 
a a aa 
a a aa 
a a aa 
a a aa 

iiiiiiiiiiii 
iiiiiiiiiiii 

i i 

i i 99 9 9 
iiiiiiiiiiii ggggggggggggg 
iiiiiiiiiiii 99999999999 

vv vv 
vv vv 
vv vv 
vv vv 
vv vv 
vv vv 
vv vv 

vv vv 
vv vv 

vv vv 
vvv 

v 

iiiiiiiiiiii 
iiiiiiiiiiii 

i i 
i i 
i i 

i i 
iiiiiiiiiiii 
iiiiiiiiiiii 

eeeeeeeeeeeee 
eeeeeeeeeeeee 
ee 
e e 
e e 
eeeeeeeee 
eeeeeeeee 
e e 
e e 
ee 
eeeeeeeeeeeee 
eeeeeeeeeeeee 

SSSSSSSSSSS 
sSSSSSSSSSSSS 
S S S S 
SS 
SS 
SSSSSSSSSSSS 

SSSSSSSSSSSS 
SS 
S S 

SS SS 
SSSSSSSSSSSsS 

SSSSSSSSSSS 

nn nn 
nnn nn 
nnnn nn 
nn nn  nn 
nn  nn  nn 
nn  nn  nn  
nn  nn  nn 
nn nn nn 
nn nn nn  
nn nnnn 
nn nnn 
n n nn 

SSSSSSsSSSS 
SSSSSSSsSSSSS 
SS S S  
SS 
SS 
SSSSSSSSSSSS 

SSSSSSSSSSSS 
S S  
S S  

S S  SS 
SSSSSSSSSSSSS 

SSSSSSSSSSS 
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0000000 88888888888 / /  2222222222222 999999999999 / /  999999999999 66666666666 
0 

SSSSSSSSSSS 
S S S S S S S S S S S S S  
SS S S  
SS 
S S 
SSSSSSSSSSSS 

SSSSSSSSSSSS 
SS 
SS 

S S  SS 
SSSsSSSSsSSSS 

S S S S S S S S S S S  

C C C C C C C C C C C  
C C C C C C C C C C C C C  
C C C C 
C C 
C C  
C c 
C C 
C C  
C C  
C C  C C  
C C C C C C C C C C C C C  

C C C C C C C C C C C  

aaaaaaaaa 
aaaaaaaaaaa 

a a aa 
aa aa 
aa aa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
a a a a 
a a a a 
a a aa 
a a aa 
a a a a 

11 eeeeeeeeeeeee 
11 eeeeeeeeeeeee 
L l  e e 
11 e e 
I 1  e e 
L 1 eeeeeeeee 
L I eeeeeeeee 
I I e e 
L L e e 
L L e e 
1 l l l L l 1 1 1 1 1 1 1  eeeeeeeeeeeee 
L l L l l l l L l l l l L  eeeeeeeeeeeee 

................................................................................ 

................................................................................ 

................................................................................ 
***** ***** 
***** program v e r i f i c a t i o n  i n f o r m a t i o n  *r t***  

***** ***** 
***** code system: s c a l e  v e r s i o n :  4.3 ***** ***** ***** 
................................................................................ 
................................................................................ 
***** ***** 
***** ***** 
***** program: 000004 ***** 
***** ***** 
**tr** c r e a t i o n  date:  03/13/96 ***** 
***** ***** 
***** L i b r a r y :  / u s r l / o r n l / S c a l e / b i n  ***** 
***** ***** 
***** ***** 
***** t e s t  code: o r i g e n s  ***** ***** ***** 
*** *x  v e r s i o n :  3.0 ***** 
***** ***** 
****x jobname: d a v i s  ***** 
***** ***** 
***** d a t e  o f  e x e c u t i o n :  08/29/96 ***** ***** ***** 
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***** t i m e  o f  execu t ion :  10:30:26 ***** ***** ***** 
***** ***** 
................................................................................ 
................................................................................ 
................................................................................ 

1  
0  - 1 q  a r r a y  has 1 e n t r i e s .  
0  Oq a r r a y  has 1  e n t r i e s .  
0  Oq a r r a y  has 1  e n t r i e s .  
0  Oq a r r a y  has 1 e n t r i e s .  
0  0  a r r a y  has 1  e n t r i e s .  
0  a b l .  l r e c :  machine - word a p p l i e d  has, a t  l e a s t ,  a  16 s i g n i f i c a n t  f i g u r e  accuracy. 
0  s  o r t  L i v e d  s p l i t  t e s t  f r a c t i o n ,  qxn = 9.1188E-04 
0  h a l f - n o r m  o f  m a t r i x  used, axn = 7.0000E+00 
0  4 - p l a c e - a c c u r a c y - r e t e n t i o n  r a t i o ,  r a t i o 4  = 6.4516E-13 
0  I q  a r r a y  has 20 e n t r j e s .  
0  3q a r r a y  has 1 e n t r i e s .  
0  3q a r r a y  has 1 e n t r i e s .  
0  3q a r r a y  has 1  e n t r i e s .  
0  3q a r r a y  has 1  e n t r i e s .  
0  4q a r r a y  has 1  e n t r i e s .  
0  54q a r r a y  has 12 e n t r i e s .  
I l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 1  o f  l i b r a r y  on u n i t  33. 

pass 1  
pass 0  
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1  
pass 0  
* s c a l e - s y s t e m  c o n t r o l  module sas2 L i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r  upda ted  was . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* p r e l i m  L w r  o r i g e n - s  b i n a r y  work ing  L i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* da ta  f rom t h e  L i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  Ypresas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  llgurnupal l i b r a r y  * 

f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  

* ho ton  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* tEe pho ton  d a t a  a r e  f rom t h e  master  pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  L a t e r  updates i 

* * 
................................................................................ 
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* * 
0 ................................................................................ 
0 . o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
0 d a t a  s e t  name: f t 3 3 f 0 0 1  
0 8/29/1996 d a t e  l i b r a r y  was produced 
0 1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  

689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

0 7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0 ................................................................................ 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 

b a s i s  = s i n g l e  r e a c t o r  assembly 
i n i t i a l  1E-18 d 

na 23 1.73E+05 1 1 7 3 ~ + 0 5  
a l  27 1.35E+06 1.35E+06 

t o t a l  1.52E+06 1.52E+06 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 

b a s i s  = s i n g l e  r e a c t o r  assemblv - 
i n i t i a l  1E-18 d 

u234 2.12E+03 2.12E+03 
u235 1.72E+05 1.72E+05 
u236 4.12E+04 4.12E+04 
u238 8.66E+06 8.66E+06 

np237 9.99E+03 9.99E+03 
t o t a l  8.88E+06 8.88E+06 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 20gwd/mtu 40% h2o/ 8% uo2 
power= .OOmw, burnup= 1340. mud, f l u x =  1.67~+08n/cm**2-sec 

b a s i s  = 
(note,  k - i n f i n i t i e s ,  c l a d  and moderator  absor t i o n s  a r e  c o r r e c t ,  o n l y ,  i f  c o r r e c t l y  we 

i n i t i a l  228281. d 4F6563. d 684844. d 913125. d 
p r o d u c t i o n s  1.048802E+06 1.049862E+06 1.050874E+06 1.051840E+06 1.052761E+06 
a b s o r p t i o n s  8.541503E+05 8.561003E+05 8.577262€+05 8.591095E+05 8.603048E+05 
k i n f i n i t y  1.227889E+00 1.226330E+00 1.225186E+00 1.224337E+00 1.223707E+00 

i n i t i a l  228281. d 456563. d 684844. d 913125. d 

l i g h t  e lements 

a c t  i n i d e s  

gh ted  c ross  sec 
913125. d 
1.052761E+06 
8.603048E+05 
1.223707E+00 
913125. d 

ons 

a c t i n i d e  
a b s o r p t i o n s  8.502696E+05 8.508874E+05 8.514795E+05 8.520488E+05 8.525959E+05 8.525959E+05 
n o n - a c t i n i d e  
abs. f r a c s .  4.543424E-03 6.089091E-03 7.282853E-03 8.218706E-03 8.960545E-03 8.960545E-03 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw, burnup= 1340.mwd, f l u x =  1.07E+g8n/cm**2-sec 
0 i n i t i a l  228281. d 456563. d 684844. d 913125. d 913125. d 

sm149 .00E+00 1.34E-03 2.35E-03 3.10E-03 3.67E-03 3.67E-03 
eu151 .00E+00 4.09E-05 9.12E-05 1.40E-04 1.88E-04 1.88E-04 
nd143 .00E+00 3.36E-05 6.71E-05 1.00E-04 1.34E-04 1.34E-04 
gd155 .00E+00 2.33E-05 4.39E-05 6.20E-05 7.78E-05 7.78E-05 
rh103 .00E+00 1.57E-05 3.13E-05 4.69E-05 6.26E-05 6.26E-05 
xe131 .00E+00 1.09E-05 2.18E-05 3.26E-05 4.34E-05 4.34E-05 
cd113 .00E+00 1.35E-05 2.49E-05 3.46E-05 4.29E-05 4.29E-05 
~ ~ 1 3 3  .00E+00 8.49E-06 1.69E-05 2.54E-05 3.38E-05 3.38E-05 
94157 .00E+00 1.38E-05 2.27E-05 2.86E-05 3.25E-05 3.25E-05 
sin147 .00E+00 6.28E-06 1.26E-05 1.88E-05 2.51E-05 2.51E-05 
t c  99 .00E+00 6.26E-06 1.25E-05 1.87E-05 2.48E-05 2.48E-05 
nd145 .00E+00 4.79E-06 9.56E-06 1.43E-05 1.90E-05 1.90E-05 

a r e  

page 

a p p l i e d . )  
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gd152 
ru104  
nd150 
xe136 
b r  8 1  
r b  85 
eu155 
z r  94 
z r  90  
c d l l l  
t e130  
sm154 
r b  8 7  
se  7 7  
eu152 
pd106 
r u  9 9  
k r  84 

f a r -  

w e r =  

.00E+00 1.66E-05 

.00E+00 3.34E-06 

.00E+00 2.60E-06 

.00E+00 2.05E-06 

.00E+00 1.90E-06 

.00E+00 1.50E-06 

.00E+00 1.40E-06 

.00E+00 1.31E-06 

.00E+00 1.14E-06 

.00E+00 3.38E-07 

.00E+00 5.04E-07 

.00E+00 4.93E-07 

.00E+00 4.73E-07 

.00E+00 3.52E-07 

.00E+00 3.40E-07 

.00E+00 2.59E-07 

.00E+00 1.96E-07 

.OOE+OO 8.36E-07 

.OOE+OO 1.22E-07 

.OOE+OO l .16E-07  

.00E+00 1.05E-07 

.00E+00 9.43E-08 

.00E+00 9.16E-08 

.00E+00 7.63E-08 

.00E+00 6.53E-08 

.00E+00 6.50E-08 

.00E+00 6.37E-08 

.00E+00 6.08E-08 

.00E+00 5.56E-08 

.00E+00 3.74E-08 

.00E+00 3.89E-08 

.00E+00 3.72E-08 

.00E+00 3.60E-08 

.00E+00 2.93E-08 

.00E+00 1.02E-07 

.00E+00 2.42E-08 

.00E+00 -2.40E-08 
f i e l d  c r i  t based 

. OOmw, burnup= 
i n i t i a l  228281. d 

f i s s i o n  p r o d u c t s  
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se 79  
sb121 
gd156 
sb123 
k r  8 6  
te128  
s r  9 0  
dy161 
se 80 
te125 
tb159  
c d l  I 2  
gd154 
li 6 
rh105 
sn117 
gd158 
s n l  I 9  
sn115 
s r  88 
ba135 
cd114 
cs137 
p d l  I 0 
se  82  
rulOO 
p r143  
dy162 
sn126 
dy164 
eu154 
sas2h: 

POW 

se 7 8  
xe133 
ba134 
nd142 
sn124 
sm148 
ce14 1 
as 75 
p d l 0 4  
i n 1 1 3  
pm149 
nd147 
ba136 
sn118 
n b  9 3  
cd116 
sn122 
ce144 
mo 96 
k r  85 
dy163 
k r  82 
sn120 
xe130 

f a r -  

l e r=  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
f i e l d  c r  

. OOmw 
i n i t i a l .  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

2.99E-09 
2.92E-09 
1.78E-09 
2.37E - 09 
2.17E-09 
1.96E-09 
6.22E-09 
1.28E-09 
1.40E-09 
1.24E-09 
8.55E-10 
8.05E-10 
2.01E-10 
7.93E-10 
3.06E-09 
6.36E-10 
3.80E-10 
5.19E-10 
4.74E-10 
4.00E-10 
9.52E-11 
3.11E-10 
1.39E-09 
2.97E-10 
2.71E-10 
6.65E-11 
9.76E-10 
1.75E-10 
2.17E-10 
1.62E-10 
2.15E-10 

i t  based c 

5.97E-09 8.93E-09 1.19E-08 
5.85E-09 8.78E-09 1.17E-08 
4.04E-09 6.70E-09 9.74E-09 
4.75E-09 7.13E-09 9.51E-09 
4.33E-09 6.48E-09 8.62E-09 
3.92E-09 5.89E-09 7.85E-09 
6.20E-09 6.18E-09 6.16E-09 
2.67E-09 4.18E-09 5.80E-09 
2.79E-09 4.18E-09 5.57E-09 
2.48E-09 3.74E-09 4.99E-09 
1.74E-09 2.66E-09 3.62E-09 
1.62E-09 2.45E-09 3.29E-09 
8.04E-10 1.81E-09 3.21E-09 
1.58E-09 2.36E-09 3.14E-09 
3.09E-09 3.12E-09 3.15E-09 
1.28E-09 1.92E-09 2.57E-09 
9.40E-10 1.62E-09 2.38E-09 
1.04E-09 1.56E-09 2.08E-09 
9.49E-10 1.42E-09 1.90E-09 
7.98E-10 1.19E-09 1.59E-09 
3.80E-10 8.53E-10 1.51E-09 
6.71E-10 1.07E-09 1.51E-09 
1.39E-09 1.39E-09 1.38E-09 
6.06E-10 9.27E-10 1.26E-09 
5.41E-10 8.10E-10 1.08E-09 
2.59E-10 5.77E-10 1.02E-09 
9.73E-10 9.71E-10 9.69E-10 
3.81E-10 6.16E-10 8.80E-10 
4.35E-10 6.54E-10 8.75E-10 
3.62E-10 5.98E-10 8.70E-10 
4.27E-10 6.39E-10 8.52E-10 

In b&w 15x15, 3.00wt%, 20gwd/mt 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  

1340.mwd, f l u x =  1.07E+08n/cn 
456563. d 684844. d 913125. d 

3.62E-09 
3.29E-09 
3.21E-09 
3.14E-09 
3.13E-09 
2.57E-09 
2.38E-09 
2.08E-09 
1.90E-09 
1.59E-09 
1.51E-09 
1.51E-09 
1.38E-09 
1.26E-09 
1.08E-09 
1.02E-09 
9.68E-10 
8.80E-10 
8.75E-10 
8.70E-10 
8.52E-10 

. u  40% h20/ 
r a t e  

1**2-sec 
913125. d 

f i s s i o n  p r o d u c t s  
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cs134 
c d l l O  
xe129 
ag107 
te126  
z r  95 
n b  95 

Y 97 
ge 76  
pm15 1 
gd160 
ba140 
ho165 
sm153 
eu156 
s r  89 
ru106 
te124  
ce143 

Y 90  
s r  8 7  
sb125 

1 sas2h: f a r  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
f i e l d  c r  

1 . 4 5 ~ - 1 2  
6.40E-12 
5.91E-12 
1.40E-12 
5.56E-12 

i t  based f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmw, burnup= 1340.mwd, f l u x =  1.07E+g8n/cm**2-sec 
0 i n i t i a l  228281. d 456563. d 684844. d 913125. d 913125. d 

i 1 3 1  
k r  8 7  
ge 72 
s e  76 
pm148m 
sn116 
te129m 
e r166  
te122  
a g l l l  
eu157 
k r  80 
c d l  l 5 m  
pm148 
cs136 
sn125 
ru105 
te123  
e r 1 6 7  
be 9 
sn123 
tb160  
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i 130 
cd108 
sn114 
r b  8 6  
te134 
i n 1 1 7  
dy165 
ge 75 
cs134m 
cd118 
cd lO9 
sas2h: f a r -  

.00E+00 3.49E-15 3.49E-15 3.48E-15 3.48E-15 3.41E-15 

.00E+00 4.67E-15 4.65E-15 4.64E-15 4.62E-15 2.90E-15 

.00E+00 3.68E-15 3.67E-15 3.67E-15 3.66E-15 2.88E-15 

.00E+00 6.11E-16 1.22E-15 1.83E-15 2.43E-15 2.43E-15 

.00E+00 1.40E-15 1.69E-15 1.99E-15 2.29E-15 2.28E-15 

.00E+00 5.77E-16 1.15E-15 1.72E-15 2.29E-15 2.11E-15 

.00E+00 8.16E-16 8.58E-16 9.00E-16 9.41E-16 9.40E-16 

.00E+00 7.66E-16 7.72E-16 7.78E-16 7.84E-16 6.59E-16 

.00E+00 3.65E-16 4.67E-16 5.69E-16 6.70E-16 5.92E-16 

.00E+00 2.44E-17 9.59E-17 2.50E-16 5.26E-16 5.26E-16 

.00E+00 1.47E-17 5.95E-17 1.34E-16 2.40E-16 2.40E-16 

.00E+00 1.22E-16 1.56E-16 1.90E-16 2.23E-16 2.22E-16 

.00E+00 2.12E-15 2.11E-15 2.11E-15 2.10E-15 2.18E-16 

.00E+00 2.25E-16 2.27E-16 2.29E-16 2.31E-16 1.97E-16 

.00E+00 9.59E-17 1.15E-16 1.34E-16 1.53E-16 7.98E-17 

.00E+00 3.13E-17 3.12E-17 3.12E-17 3.11E-17 1.02E-17 

.00E+00 4.29E-18 8.56E-18 1.28E-17 1.70E-17 9.91E-18 

.00E+00 4.39E-17 4.41E-17 4.42E-17 4.44E-17 6.77E-18 

.00E+00 1.93E-19 3.12E-19 4.31E-19 5.49E-19 5.49E-19 
f i e l d  c r i t  based on b&u 15x15, 3.OOwt%, 2Ogwd/mtu 40% h20/ 

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
.OOmw, burnup= 1340.mwd, f l u x =  1.07€+08n/cm**2-sec 

i n i t i a l  228281. d 456563. d 684844. d 913125. d 913125. d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h20/ 8% uo2 
power= 1.468E-03mw, burnup=1.3405E+03mwd, f l u x =  1.07E+08n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s .  aram atoms 

charge  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

7.53E+03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

4 . 9 9 ~ + 0 4  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

hacic = s i n g l e  r e a c t o r ' a s s e m b  
13125.  d 913125. d 

8.18E-05 8.18E-05 
2.43E-07 2.43E-07 
1.36E-11 1.36E-11 
1.98E-35 .00E+00 
1.76E-09 1.76E-09 
1.35E-05 1.35E-05 

.00E+00 .00E+00 
1.62E-06 1.62E-06 
5.30E-11 5.30E-11 
1.07E-08 1.0%-08 
2.70E-15 2.70E-30 
1.59E-11 1.59E-11 
7.53E+03 7.53E+03 
1.34E-08 1.21E-08 
2.21E-15 2.21E-30 
7.47E-26 7.47E-41 
1.39E-02 1.39E-02 
6.83E-09 6.83E-09 
2.43E-07 2.43E-07 
8.07E-13 3.66E-17 
5.92E-25 5.49E-25 
4.99€+04 4 . 9 9 ~ + 0 4  
9.96E-11 1.01E-25 
4.61E-24 2.54E-30 
7.67E-35 .00E+00 
4.05E-02 4.05E-02 
4.71E-08 4.71E-08 
5.86E-14 5.86E-14 
1.52E-26 8.32E-27 

f i s s i o n  p r o d u c t s  

L i g h t  e lemen ts  

Page 9 
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s i  32  .00E+00 6.21E-35 7.19E-34 2.83E-33 7.29E-33 7.29E-33 
t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

0 f l u x  1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E-07 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 1.468E-03mw, burnup=1.3405E+03mwd, f l u x =  1.07E+08n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge  i 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

b a s i s  = 
,84844. d 9 

3.05E-01 
9.05E-05 
2.61E-05 

s i n g l e  r e a c t o r - a s s e n  
13125. d 913125. d 

4.49E-01 4.49E-01 

Page 10 

a c t  i n i d e s  page 10 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/  8% uo2 
power= 1.468E-03mw, burnup=1.3405E+03mwd, f l u x =  1.07E+08n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

cha rge  228281. d 456563. d 684844. d 913125. d 913125. d 
pa233 .00E+00 1.46E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 
pa234m .00E+00 1 . 8 - 1  1.81E-11 8 1 E - 1  1.81E-11 1.81E-11 
pa234 .00E+00 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.08E-12 
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

~ 2 3 0  .00E+00 2.77E-22 5.45E-22 8.09E-22 1.07E-21 1.07E-21 
u231 .00E+00 2.47E-18 4.92E-18 7.36E-18 9.78E-18 9.62E-18 
~ 2 3 2  .00E+00 5.58E-08 1.10E-07 1.63E-07 2.16E-07 2.16E-07 
u233 .00E+00 8.51E-03 1.70E-02 2.54E-02 3.38E-02 3.38E-02 
u234 9.06E+00 9.07E+00 9.10E+00 9.12E+00 9.14E+00 9.14E+00 
u235 7.30E+02 7.29E+02 7.27E+02 7.25E+02 7.24E+02 7.24E+02 
u236 1.74E+02 1.75E+O2 1.75E+02 1.75E+02 1.75E+02 1.75E+02 
~ 2 3 7  .00E+00 1.18E-06 1.18E-06 1.18E-06 1.18E-06 1.17E-06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
~ 2 3 9  .00E+00 1.16E-07 1.16E-07 1.16E-07 1.16E-07 2.06E-09 
u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 1.40E-45 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

np235 .00E+00 3.30E-12 3.30E-12 3.29E-12 3.29E-12 3.29E-12 
np236m .00E+00 7.85E-13 7.84E-13 7.83E-13 7.82E-13 7.29E-13 
np236 .00E+00 4.65E-08 9.27E-08 1.39E-07 1.85E-07 1.85E-07 
np237 4.22E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
np238 .00E+00 5.67E-07 5.66E-07 5.65E-07 5.65E-07 5.48E-07 
np239 .00E+00 1.68E-05 1.68E-05 1.68E-05 1.68E-05 1.64E-05 
np240m .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
np240 .00E+00 1.25E-15 1.25E-15 1.25E-15 1.25E-15 2.70E-16 
np241 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
pu236 .00E+00 4.26E-10 4.25E-10 4.25E-10 4.25E-10 4.25E-10 
pu237 .00E+00 3.51E-14 3.88E-14 4.23E-14 4.56E-14 4.55E-14 
pu238 .00E+00 8.51E-03 8.57E-03 8.56E-03 8.55E-03 8.55E-03 
pu239 .00E+00 1.12E+00 2.21E+00 3.27E+00 4.31E+00 4.31E+00 
pu240 .00E+00 1.01E-03 3.92E-03 8.56E-03 1.47E-02 1.47E-02 
pu241 .OOE+OO 1.55E-07 6.01E-07 1.31E-06 2.26E-06 2.26E-06 
pu242 .00E+00 2.44E-10 2.94E-09 1.22E-08 3.25E-08 3.25E-08 
pu243 .00E+00 1.95E-19 2.34E-18 9.69E-18 2.59E-17 1.88E-17 
pu244 .00E+00 8.66E-40 6.78E-37 3.00E-35 4.22E-34 4.22E-34 
pu245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 .OOE+OO 1.26E-22 8.08E-22 2.23E-21 4.41E-21 3.86E-21 
am240 .00E+00 5.77E-20 3.70E-19 1.02E-18 2.02E-18 1.96E-18 
am241 .00E+00 1.20E-06 7.72E-06 2.13E-05 4.22E-05 4.22E-05 
am242m .00E+00 9.98E-11 9.07E-10 2.87E-09 6.09E-09 6.09E-09 
am242 .00E+00 1.53E-14 1.02E-13 2.86E-13 5.71E-13 5.25E-13 
am243 .00E+00 1.61E-13 3.32E-12 1.75E-11 5.41E-11 5.41E-11 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 .00E+00 4.58E-22 9.44E-21 4.96E-20 1.54E-19 1.31E-19 
am245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm241 .00E+00 3.41E-25 2.26E-24 6.35E-24 1.27E-23 1.26E-23 
cm242 .00E+00 3.10E-12 2.06E-11 5.77E-11 1.15E-10 1.15E-10 
cm243 .00E+00 2.64E-17 1.75E-16 4.91E-16 9.79E-16 9.79E-16 
cm244 .00E+00 7.20E-18 1.48E-16 7.79E-16 2.41E-15 2.41E-15 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 

power= 1.468E-03mw, burnup=1.3405E+03mwd f l u x =  1.07E+08n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly  

a c t  i n i d e s  

a c t  i n i d e s  

page 11 

page 12 
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charge 228281. d 456563. d 684844. d 913125. d 913125. d 
cm245 .00E+00 3.16E-22 1.36E-20 1.11E-19 4.67E-19 4.67E-19 
cm246 .00E+00 6.24E-26 5.57E-24 6.93E-23 3.92E-22 3.92E-22 
cm247 .00E+00 2.12E-31 3.92E-29 7.50E-28 5.76E-27 5.76E-27 
cm248 .00E+00 7.12E-36 2.72E-33 7.92E-32 8.23E-31 8.23E-31 
cm249 .00E+00 .00E+00 .00E+00 .00E+00 7.78E-42 1.78E-42 
cm250 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E-07 
0 l q  a r r a y  has 20 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
I l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 2 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  upda ted  was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... ................................................................................ 
* * 
* p r e l i m  lwr o r i g e n - s  b i n a r y  work ing l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f r o m  
* t h e  npresas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  99purnup1t l i b r a r y  * 

f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  

h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  
t!e pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  

* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
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129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

0 7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0 ................................................................................ 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 page 13 

power= .OOmw, burnup= 2681.mwd, f l u x =  9.84E+07n/cm**2-sec 
0 b a s i s  = 
0 (note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t ,  o n l y ,  i f  c o r r e c t l y  weighted c ross  s e c t i o n s  a r e  a p p l i e d . )  
0 i n i t i a l  ******* d *****.** d ******* d ******* d ******* ,-j . . . . . . - . 

p r o d u c t i o n s  1.147176E+06 1.148034E+06 1.148847E+06 1.149617E+06 1.150344E+06 1.150344E+06 
a b s o r p t i o n s  9.285851E+05 9.296731E+05 9.306356E+05 9.314987E+05 9.322818E+05 9.322817E+05 
k i n f i n i t y  1.235402E+00 1.234879E+00 1.234476E+00 1.234158E+00 1.233901E+00 1.233902E+00 

0 i n i t i a l  * * * * x t *  d ******* d ******* d ******* d ~ r * t * * * *  d 
a c t i n i d e  
a b s o r p t i o n s  9.209394E+05 9.214599E+05 9.219582E+05 9.224346E+05 9.228896E+05 9.228896E+05 
non-ac t  i n i d e  
abs. f r a c s .  8.233726E-03 8.834422E-03 9.324193E-03 9.730697E-03 1.007444E-02 1.007432E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw, burnup= 2681.mwd, f l u x =  9.84E+07n/cm**2-sec 
0 i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

page 14 
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in115 2.55E-07 3.19E-07 
ce140 2.45E-07 3.06E-07 
xe132 2.21E-07 2.76E-07 
gd152 9.55E-08 1.51E-07 
pd107 1.60E-07 2.04E-07 
mo 9 8  1.53E-07 1.91E-07 
mol 00 1.48E-07 1.84E-07 
xe134 1.45E-07 1.81E-07 
z r  92  1.17E-07 1.46E-07 

i 1 2 7  9.70E-08 1.22E-07 
z r  9 6  9.33E-08 -1.16E-07 

1 sas2h: f a r - f ~ e l d  c r l t  based o 
0 

power= .OOmw, burnup= 
0 in i t ia l  ******* d 

3.84E-07 4.48E-07 5.13E-07 5.13E-07 
3.67E-07 4.27E-07 4.88E-07 4.88E-07 
3.31E-07 3.86E-07 4.41E-07 4.41E-07 
2.19E-07 2.99E-07 3.90E-07 3.90E-07 
2.50E-07 2.96E-07 3.45E-07 3.45E-07 
2.29E-07 2.67E-07 3.05E-07 3.05E-07 
2.21E-07 2.57E-07 2.94E-07 2.94E-07 
2.17E-07 2.52E-07 2.88E-07 2.88E-07 
1.75E-07 2.04E-07 2.33E-07 2.33E-07 
1.46E-07 1.71E-07 1.96E-07 1.96E-07 
1.40E-07 1.63E-07 1.86E-07 1.86E-07 

In b&w 15x15, 3.00wt%, 2Ognd/mtu 40% h2o/ 8% uo2 
f r a c t i o n  o f  t o t a l  absor  t i o n  r a t e  

2681 .mud, f l u x =  9.84~+!7n/cm**2-sec ******* d ******* d ******* d ******* d 

z r  94 
z r  90  
c d l  I I 
te130  
sm154 
r b  8 7  
r u  9 9  
eu155 
se  7 7  
pd106 
eu152 
k r  84 
gd156 
se  79  
sb121 
sb123 

s r  9 0  
ba135 
gd158 
sn117 
s n l  I 9  
rulOO 
sn115 
cd114 
rh105 
s r  8 8  
nd142 
ba134 
p d l l O  

Page 14 
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m 1 4 8  6.37E-10 9.86E-10 1.41E-09 1.91E-09 2.49E-09 2.49E-09 
dy164 8.81E-10 1.19E-09 1.53E-09 1.90E-09 2.30E-09 2.30E-09 
dy162 8.82E-10 1.17E-09 1.49E-09 1.83E-09 2.20E-09 2.20E-09 
se  82 1.09E-09 1.36E-09 1.63E-09 1.89E-09 2.16E-09 2.16E-09 
pd104 4.62E-10 7.19E-10 1.03E-09 1.40E-09 1.83E-09 1.83E-09 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw, burnup= 2681.mwd f l u x =  9.84E+07n/cm**2-sec 
0 i n i t i a l  ******* d ******* 'j A * * * * * *  d ******* d ******* d 

f a r  

4.67E-10 
4.17E-10 
3.18E-10 
7.36E-10 
5.82E-10 
3.45E-10 
2.76E-10 
2.67E-10 
1.92E-10 
2.92E-10 
2.90E-10 
2.21E-10 
2.17E-10 
3.56E-10 
3.43E-10 
1.14E-10 
l . lOE-10  
1.09E-10 
1.69E-10 
2 .19E- I0  
2.08E-10 
8.89E-11 
1.13E-10 
1.33E-10 
6.09E-11 
4.43E-11 
6.OSE-11 
5.58E-11 
5.20E-11 
1.96E-11 
4.05E-11 
1.73E-11 
1.35E-11 
5.43E-12 
8.05E-12 
1.43E-11 
7.15E-12 
1.11E-11 
1.03E-11 
4.18E-12 
3.88E-12 

- i t  based o 

f i s s i o n  p r o d u c t s  

f i s s i o n  p r o d u c t s  

page 16 
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0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
power= .OOmw, burnup= 2681.mwd, f l u x =  9.84E+07n/cm**2-sec 

0 i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

n b  94 
Y 9 0  

ce143 
sb125 
la140  
ge 74 
mo 99 
sn116 
ge 72 
se  76 
te127m 
i 131 

e r166  
te122  

KF1:P 
t e l 2 9 m  
k r  80 
a g l l l  
eu157 
c d l  l5m 
pm148 
cs136 
e r  167 
te123  
be 9 
sn125 
tb160  
ru105 
li 7 
p r 1 4 2  
sn123 
cd108 
sb126 
te132  

i 1 3 5  
r b  8 8  
sb124 
sn114 

i 1 3 0  
i n 1  l7m 
r b  86 
i n 1 1 7  
dy165 
te134  
cs134m 
ge 75 
cd118 
cd lO9  

1 sas2h: 
0 

0 
Pow 

f a r  

e r =  

3.17E- 12 
5.91E-12 
6.13E-12 
5.63E-12 
5.61E-12 
2.72E-12 
4.70E-12 
9.92E-13 
1.84E-12 
1.35E-12 
2.80E-12 
2.48E-12 
5.87E-13 
4.22E-13 
1.33E-12 
2.43E-12 
6.62E-13 
9.27E-14 
1.31E- 13 
1.09E-13 
8.85E-14 
4.98E-14 
2.91E-14 
8.01E-15 
8.24E-15 
6.15E- 15 
1.08E-14 
3.67E-15 
8.20E-15 
2.46E-15 
2.12E-15 
3.76E-15 
5.29E-16 
2.29E-15 
3.43E-15 
2.91E-15 
2.94E-15 
9.40E-16 
2.43E-16 
5.94E-16 
6.68E-16 
2.24E-16 
2.00E-16 
8.086-17 
2.21E-16 
1.00E-17 
1.03E-17 
6.86E-18 
5.55E-19 

. - f i e l d  c r  

. OOmw 
i n i t i a l  

3.96E-12 
5.90E-12 
6.37E-12 
5.65E-12 
5.61E-12 
3.40E-12 
4.81E-12 
1.54E-12 
2.31E-12 
1.78E- 12 
2.81E-12 
2.49E-12 
8.33E- 13 
6.53E-13 
1.31E-12 
8.31E-12 
6.63E-13 
1.24E-13 
1.35E-13 
1.21E-13 
8.88E-14 
4.95E-14 
3.12E-14 
1.29E-14 
1.16E- 14 
7.68E- 15 
1.09E- 14 
4.57E-15 
1.14E- 14 
3.08E-15 
2.87E-15 
3.76E-15 
9.66E-16 
2.60E-15 
3.50E-15 
3.70E-15 
4.67E-15 
9.80E-16 
3.79E-16 
7.74E-16 
7.99E-16 
2.57E-16 
2.36E-16 
1.73E-16 
2.13E-15 
2.12E-17 
3.16E-17 
4.51E-17 
6.65E-19 

. i t  based c 

4.75E-12 
5.89E-12 
6.36E-12 
5.68E-12 
5.60E-12 
4.07E-12 
4.80E-12 
2.22E-12 
2.78E-12 
2.24E-12 
2.83E-12 
2.48E-12 
1.12E-12 
9.34E-13 
1.32E-12 
8.29E-12 
6.64E-13 
1.60E-13 
1.39E-13 
1.23E-13 
8.92E-14 
4.96E-14 
3.33E-14 
1.92E-14 
1.56E-14 
9.21E-15 
1. lOE- 14 
5.53E-15 
1.15E- 14 
3.69E-15 
3.43E-15 
3.77E-15 
1.60E-15 
2.90E-15 
3.50E-15 
3.70E-15 
4.66E-15 
1.02E-15 
5.45E-16 
8.74E-16 
8.05E-16 
2.90E-16 
2.38E-16 
1.92E-16 
2.12E- 15 
2.54E-17 
3.15E-17 
4.52E-17 
7.85E- 19 
I b&w 15x1 
f r a c t i o n  

2681 .mud ,****** d 

1 . 4 4 ~ - 1 2  
1.27E-12 
1.33E-12 
8.27E-12 
6.65E-13 
2.02E-13 
1.42E-13 
1.26E-13 
8.96E-14 
4.96E-14 
3.54E-14 
2.71E-14 
2.04E-14 
1.07E- 14 
1.10E-14 
6.50E- 15 
1.16E-14 
4.30E-15 
4.00E-15 
3.77E-15 
2.48E-15 
3.20E-15 
3.50E-15 
3.69E-15 
4.65E-15 
1.06E-15 
7.42E-16 
9.74E-16 
8.10E-16 
3.23E-16 
2.39E-16 
2.10E-16 
2.12E-15 
2.95E-17 
3.15E-17 
4.54E-17 
9.04E-19 

5, 3.00wt%, 
o f  t o t a l  a t  
I, f l u x =  9.8 ******* d * 

6.37E-12 
5.86E-12 
6.34E-12 
5.74E-12 
5.58E-12 
5.43E-12 
4.79E-12 
3.94E-12 
3.72E-12 
3.27E-12 
2.86E-12 
2.48E-12 
1.79E-12 
1.65E-12 
1.33E-12 
8.25E-12 
6.66E-13 
2.49E-13 
1.45E-13 
1.28E-13 
8.99E-14 
4.96E-14 
3.74E-14 
3.68E-14 
2.61E-14 
1.23E- 14 
1. lOE- 14 
7.50E- 15 
1.17E-14 
4.91E-15 
4.57E-15 
3.77E-15 
3.65E-15 
3.50E-15 
3.49E-15 
3.69E-15 
4.64E-15 
1.10E-15 
9.69E-16 
1.07E-15 
8.16E- 16 
3.56E-16 
2.41E-16 
2.29E-16 
2.11E-15 
3.37E-17 
3.15E-17 
4.56E-17 
1.01E-18 
2Ogwd/mt 

~ s o r p t  i o n  
i4E+07n/cm .****** d 

2.61E-14 
1.23E-14 
1 .O9E-14 
7.48E-15 
5.92E-15 
4.91E-15 
3.87E-15 
3.77E-15 
3.65E-15 
3.49E-15 
3.36E- 15 
2.28E-15 
1.67E-15 
l . lOE-15  
9.69E-16 
8.36E-16 
4.76E-16 
3.53E-16 
1.46E-16 
6.05E-17 
2.28E-17 
1.14E-17 
3.29E-18 
1.06E-18 
1.01E-18 

u 40% h20/ 
r a t e  
1**2-sec ******* d 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

f i s s i o n  p r o d u c t s  page 18 
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powe 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
a1 2 7  
a l  28 
a1 29 
a1 3 0  
s i  28 
s i  29 
s i  30 
s i  3 1  
s i  3 2  

: o t a l s  
f l u x  

i 1996 F i l e  Name: t u f f 9 . s u m  BBA000000-01717-0200-00021 REV 00 ATTACHM 

.= 1.468E-03mw, burnup=2.6809€+03mwd f l u x =  9.84E+07n/cm**2-sec 
nut[ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly ******* d ******* d ******* d ******* d ******* d 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
,= 1.468E-03mw, burnup=2.6809E+03mwd f l u x =  9.84E+07n/cmf*2-sec 

nut[ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly ******* d ******* d ******* d ******* d ******* d 

4.49E-01 6.12E-01 7.93E-01 9.93E-01 1.21E+00 1.21E+00 
2.03E-04 3.76E-04 6.16E-04 9.29E-04 1.32E-03 1.32E-03 
4.65E-05 7.27E-05 1.05E-04 1.42E-04 1.85E-04 1.85E-04 
2.73E-06 4.24E-06 6.07E-06 8.23E-06 1.07E-05 1.07E-05 
8.13E-12 1.24E-11 1.75E-11 2.34E-11 2.99E-11 2.99E-11 
7.31E-06 1.06E-05 1.42E-05 1.81E-05 2.21E-05 2.21E-05 
3.71E-12 4.63E-12 5.53E-12 6.43E-12 7.32E-12 7.32E-12 
3.76E-12 4.67E-12 5.58E-12 6.48E-12 7.37E-12 7.37E-12 
1.62E-11 2.42E-11 3.25E-11 4.13E-11 5.05E-11 5.06E-11 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.28E-05 2.47E-05 4.20E-05 6.58E-05 9.68E-05 9.68E-05 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
4.50E-09 6.52E-09 8.74E-09 1.11E-08 1.36E-08 1.36E-08 
2.21E-13 2.74E-13 3.28E-13 3.81E-13 4.34E-13 4.34E-13 
3.57E-13 4.43E-13 5.29E-13 6.14E-13 6.99E-13 6.99E-13 
1.83E-12 2.89E-12 4.08E-12 5.45E-12 6.99E-12 6.83E-12 
1.22E-11 1.80E-11 2.41E-11 3.06E-11 3.75E-11 3.76E-11 
1.24E-07 1.80E-07 2.41E-07 3.07E-07 3.75E-07 3.75E-07 

X I X  - Page 17  
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p o 2 l  l m  
p0211 
p0212 
po213 
po214 
po215 
po216 
p02 18 
rn218  
rn219  
rn220  
rn222  
ra222  
ra223  
ra224  
ra225 
ra226  
ra228  
ac225 
ac227 
ac228 
t h 2 2 6  
t h 2 2 7  
th228  
th229  
th230  
th231  
th232  
th233  
th234  
pa23 1 
pa232 

sas2h: 
power 

i 1996 F i l e  Name: t u f f 9 . s u m  BBA000000-01717-0200-00021 REV 00 ATTACHMENT 

f a r - f i e l d  c r i t  based 
= 1.468E-03mw, bur nu^ 

toms 
Y 

X I X  - Page 18 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=2.6809E+03mwd f l u x =  9.84E+07n/cm**2-sec 

0 n u c j i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly ******* d ******* d ******* d ******* A ******* 

cm245 4 . 6 7 ~ ~ 1 9  
cm246 3.92E-22 
cm247 5.76E-27 
cm248 8.23E-31 
cm249 1.78E-42 
cm250 .00E+00 
cm251 .00E+00 

t o t a l s  3.73E+04 
0 f l u x  
0 I q  a r r a y  has 20 e n t r  
0 3 q  a r r a y  has 
0 3 q  a r r a y  has 
0 3 q  a r r a y  has 
0 4q a r r a y  has 
0 54q a r r a y - h a s  
l l i b r a r y  information. 

1 e n t r i e s .  
1 e n t r i e s .  
1 e n t r i e s .  
1 e n t r i e s .  

12 e n t r i e s .  . . 
c r o s s - s e c t i o n  d a t a  taken  f r o m  p o s i t i o n  number 3 o f  l i b r a r y  on u n i t  33. 

a c t i n i d e s  page 22 

pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
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pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f r o m  
* t h e  upresas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  ulurnupli l i b r a r y  * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
* t r e  pho ton  d a t a  a r e  f r o m  t h e  master  pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  L i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

0 7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0 ................................................................................ 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 page 23 

power= .OOmw, burnup= 4021.mwd, f l u x =  9.45E+07n/cm**2-sec 
0 b a s i s  = 
0 (no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  on ly ,  i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
0 i n i t i a l  ******* d *****tr*  d ****&** d ******* d ******* d 

p r o d u c t i o n s  1.195375E+06 1.196047E+06 1.196678E+06 1.197269E+06 1.197821E+06 1.197820E+06 
a b s o r p t i o n s  9.651504E+05 9.658723E+05 9.665383E+05 9.671569E+05 9.677351E+05 9.677341E+05 
k i n f i n i t y  1.238537E+00 !it2:!P8:+O0 1.238108E+00 

!i5!!!575+00 
1.237757E+00 1.237758E+00 

0 i n i t i a l  ******* d ******* d ******* d 

- - -  . 

n o n - a c t i n i d e  
abs. f r a c s .  9.802699E-03 1.009834E-02 1.035804E-02 1.059002E-02 1.080143E-02 1.080060E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  a b s o r o t i o n  r a t e  

page 24 
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8.55E-05 
6.64E-05 
6.66E-05 
4.92E-05 
4.85E-05 
3.77E-05 
4.06E-05 
2.62E-05 
2.19E-05 
1.64E-05 
1.50E-05 
1.26E-05 
1.16E-05 
1.72E-05 
l . l l E - 0 5  
1.05E-05 
9.12E-06 
4.33E-06 
4.02E-06 
3.68E-06 
2.86E-06 
2.75E-06 
2.10E-06 
2.07E-06 
9.70E-07 
9.30E - 0 7  
8 .47E-07 
7.59E-07 
7.30E-07 
6.17E-07 
6.12E-07 
3.92E-07 
5.23E-07 
5.13E-07 
4.90E-07 
4.41E-07 
3.45E-07 
3.03E-07 
2.94E-07 
2.89E-07 
2.34E-07 
1.96E-07 
1.84E-07 
1.84E-07 

f a r - f i e l d  c r  

rer= .OOmw 
i n i t i a l  

9.61E-05 
7.47E-05 
7.05E-05 
5.53E-05 
5.44E-05 
4.24E - 05 
4.16E-05 
2.94E-05 
2.48E - 05 
1.84E-05 
1.68E-05 
1.49E-05 
1.31E-05 
1.72E-05 
1.25E-05 
1.19E-05 
1 .O2E-05 
4.88E-06 
4.53E-06 
4.14E-06 
3.22E-06 
3.09E - 06 
2.44E-06 
2.33E-06 
1.09E-06 
1.04E-06 
9.52E - 07 
8.53E - 07 
8.21E-07 
7.10E-07 
6.88E - 07 
4.95E-07 
5.88E-07 
5.77E-07 
5.51E-07 
4.96E-07 
3.95E-07 
3.41E-07 
3.30E-07 
3.25E-07 
2.63E-07 
2.21E-07 
2.07E-07 
2.07E-07 
t based c 

bu r  nup= ****** d 

1.21E-06 1.33E-06 1.45E-06 
1.16E-06 1.27E-06 1.39E-06 
1.06E-06 1.16E-06 1.27E-06 
9.47E-07 1.04E-06 1.13E-06 
9.11E-07 1.00E-06 1.09E-06 
8.06E-07 9.04E-07 1.01E-06 
7.64E-07 8.40E-07 9.16E-07 
6.10E-07 7.35E-07 8.71E-07 
6.53E-07 7.18E-07 7.82E-07 
6.42E-07 7.07E-07 7.72E-07 
6.11E-07 6.72E-07 7.33E-07 
5.51E-07 6.06E-07 6.61E-07 
4.46E-07 4.98E-07 5.52E-07 
3.78E-07 4.16E-07 4.54E-07 
3.67E-07 4.03E-07 4.39E-07 
3.61E-07 3.97E-07 4.33E-07 
2.92E-07 3.20E-07 3.49E-07 
2.46E-07 2.71E-07 2.96E-07 
2.31E-07 2.54E-07 2.78E-07 
2.30E-07 2.52E-07 2.75E-07 

In b&w 15x15, 3.00wt%, 2Ogwd/mt 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  
4021.mwd f l u x =  9.45E+07n/cn ******* d 4****** d ******* d 

4.41E-05 
3.91E-05 
3.39E-05 
2.44E-05 
2.24E-05 
2.22E-05 
1.74E-05 
1.72E-05 
1.67E-05 
1.59E-05 
1.36E-05 
6.50E-06 
6.11E-06 
5.49E-06 
4.30E-06 
4.11E-06 
3.57E-06 
3.09E-06 
1.45E-06 
1.39E-06 
1.27E-06 
1.13E-06 
1.09E-06 
1.01E-06 
9.16E-07 
8.71 E - 07 
7.82E-07 
7.72E-07 
7.33E-07 
6.61E-07 
5.52E-07 
4.54E-07 
4.39E-07 
4.33E-07 
3.49E-07 
2.96E-07 
2.78E-07 
2.75E-07 

.u  40% h2o/ 
r a t e  

1**2-sec ******* d 

nd150 1.62E-07 1.83E-07 2.03E-07 2.23E-07 2.43E-07 2.43E-07 
xe136 1.56E-07 1.76E-07 1.95E-07 2.15E-07 2.34E-07 2.34E-07 
b r  8 1  1.17E-07 1.32E-07 1.46E-07 1.61E-07 1.75E-07 1.75E-07 
r b  85 1.14E-07 1.28E-07 1.42E-07 1.56E-07 1.70E-07 1.70E-07 
z r 9 4  9.89E-08 1.11E-07 1.23E-07 1.36E-07 1.48E-07 1.48E-07 
r u 9 9  6.28E-08 7.94E-08 9.78E-08 1.18E-07 1.40E-07 1.40E-07 
z r  90 9.10E-08 1.02E-07 1.14E-07 1.25E-07 1.36E-07 1.36E-07 
c d l l l  8.58E-08 9.78E-08 1.10E-07 1.22E-07 1.35E-07 1.35E-07 
te130  7.13E-08 8.02E-08 8.91E-08 9.79E-08 1.07E-07 1.07E-07 
sm154 7.06E-08 7.96E-08 8.86E-08 9.76E-08 1.07E-07 1.07E-07 
r b  8 7  6.59E-08 7.40E-08 8.21E-08 9.02E-08 9.82E-08 9.82E-08 

f i s s i o n  p r o d u c t s  page 25 
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k r  86 
te128  
dy161 
se 80 
te125 
ba135 
tb159  
c d l  I 2  
gd158 
L i  6 
rulOO 
sn117 
sn119 
nd142 
ba134 
s r  90  
sn115 
cd114 
sm148 
s r  88 
p d l  I 0 
dy164 
pd104 
dy162 
se  82  
sn126 
se  78  

1 sas2h: 
0 

0 
POW 

9.96E-08 9.95E-08 9.94E-08 9.93E-08 9.92E-08 8.23E-08 
4.70E-08 5.29E-08 5.87E-08 6.45E-08 7.03E-08 7.03E-08 
3.62E-08 4.11E-08 4.60E-08 5.10E-08 5.61E-08 5.61E-08 
5.83E-08 5.86E-08 5.9OE-08 5.94E-08 5.98E-08 5.35E-08 
3.56E-08 3.97E-08 4.38E-08 4.77E-08 5.15E-08 4.96E-08 
3.11E-08 3.50E-08 3.88E-08 4.26E-08 4.65E-08 4.65E-08 
2.42E-08 2.85E-08 3.29E-08 3.75E-08 4.22E-08 4.22E-08 
2.40E-08 2.70E-08 3.00E-08 3.29E-08 3.59E-08 3.59E-08 
2.33E-08 2.63E-08 2.92E-08 3.22E-08 3.52E-08 3.52E-08 
1.29E-08 1.64E-08 2.02E-08 2.44E-08 2.91E-08 2.91E-08 
1.89E-08 2.13E-08 2.37E-08 2.61E-08 2.85E-08 2.85E-08 
1.74E-08 1.95E-08 2.16E-08 2.38E-08 2.59E-08 2.59E-08 
1.57E-08 1.77E-08 1.97E-08 2.16E-08 2.36E-08 2.36E-08 
1.35E-08 1.57E-08 1.79E-08 2.02E-08 2.27E-08 2.27E-08 
1.12E-08 1.26E-08 1.40E-08 1.54E-08 1.68E-08 1.68E-08 
1.01E-08 1.14E-08 1.26E-08 1.39E-08 1.52E-08 1.52E-08 
6.02E-09 7.61E-09 9.39E-09 1.14E-08 1.35E-08 1.35E-08 
7.69E-09 8.79E-09 9.90E-09 1. lOE-08 1.22E-08 1.22E-08 
6.81E-09 7.71E-09 8.62E-09 9.54E-09 1.OSE-08 1.05E-08 
5.82E-09 6.75E-09 7.70E-09 8.67E-09 9.66E-09 9.66E-09 
6.33E-09 7.10E-09 7.87E-09 8.64E-09 9.40E-09 9.40E-09 
4.02E-09 5.07E-09 6.23E-09 7.51E-09 8.91E-09 8.91E-09 
5.25E-09 5.93E-09 6.61E-09 7.29E-09 7.98E-09 7.98E-09 
4.25E-09 4.79E-09 5.33E-09 5.87E-09 6.41E-09 6.41E-09 
2.78E-09 3.52E-09 4.34E-09 5.24E-09 6.23E-09 6.23E-09 
2.71E-09 3.42E-09 4.21E-09 5.08E-09 6.03E-09 6.03E-09 
6.18E-09 6.17E-09 6.16E-09 6.14E-09 6.13E-09 6.02E-09 
3.89E-09 4.38E-09 4.88E-09 5.38E-09 5.87E-09 5.87E-09 
3.45E-09 4.00E-09 4.55E-09 5.12E-09 5.70E-09 5.70E-09 
2.49E-09 3.14E-09 3.87E-09 4.67E-09 5.54E-09 5.54E-09 
3.19E-09 3.58E-09 3.97E-09 4.37E-09 4.76E-09 4.76E-09 
2.67E-09 3.05E-09 3.44E-09 3.84E-09 4.25E-09 4.25E-09 
2.31E-09 2.74E-09 3.20E-09 3.69E-09 4.20E-09 4.20E-09 
1.82E-09 2.30E-09 2.83E-09 3.42E-09 4.07E-09 4.07E-09 
2.21E-09 2.60E-09 3.02E-09 3.46E-09 3.93E-09 3.93E-09 
2.17E-09 2.44E-09 2.70E-09 2.97E-09 3.24E-09 3.24E-09 
1.80E-09 2.03E-09 2.26E-09 2.49E-09 2.72E-09 2.72E-09 
1.65E-09 1.86E-09 2.07E-09 2.27E-09 2.48E-09 2.48E-09 

f a r - f i e l d  c r i t  based on bgw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% u02 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

l e r=  .OOmu burnup= 4021 mud f l u x =  9 45E+07n/cm**2-sec 
in i t ia l  &****** d ******i d &****** dS******* d ******* ,, 

f i s s i o n  p r o d u c t s  page 26 
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xe129 2.80E-10 
snl2O 3.49E-10 
te126 2.00E-10 
ge 73 2.71E-10 
cs134 1.80E-10 
k r  85 2.07E-10 
ge 76 9.71E-11 
gd160 7.58E-11 
ce144 2.18E-10 
ho165 3.84E-11 
dy160 1.39E-11 
xe128 1.04E-11 
te124 1.38E-11 
s r  8 7  1.16E-11 
s r  86  8.00E-12 
nb  94 6.35E-12 
sn116 3.91E-12 
ge 74 5.46E-12 
ru106 1.07E-11 
nb  95 5.55E-11 
se 76 3.29E-12 

Y 90 5.88E-12 
ge 72 3.74E-12 
sb125 5.73E-12 
te122 1.65E-12 
er166 1.80E-12 
z r  95 5.99E-11 

5.19E-11 
ce141 91 5.82E-10 
ru103 1.33E-10 
te127m 2.87E-12 
k r  80 2.50E-13 
sas2h: f a r - f i e l d  c r  

power= . OOmw 
i n i t i a l  

1.09E-10 
8.70E-11 
2.18E-10 
4.58E-11 
1.76E-11 
1.31E- I1 
1.59E-11 
1.31E- I1 
9.66E-12 
7.17E-12 
4.94E-12 
6.14E-12 
1.08E-11 
5.55E-11 
3.86E-12 
5.87E-12 
4.22E-12 
5.76E-12 
2.08E-12 
2.19E-12 
5.99E- 11 
5.18E-11 
5.82E-10 
1.34E-10 
2.88E-12 
3.05E-13 

i t  based c 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
4021.mud f l u x =  9.45E+07n/cm**2-sec ******* d A* * * * * *  d ******* d ******* d 

f i s s i o n  p r o d u c t s  page 27 
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1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 2Ogwd/mtu 40% h20/ 8% uo2 

power= 1.468E-03mw, burnup=4.0214E+03mwd f l u x =  9.45E+07n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly 
charge ******* d ******* d ******* d ******* d ******* d 

h 1 1.61E-04 1.81E-04 2.00E-04 2.20E-04 2.40E-04 2.40E-04 
h 2 4.79E-07 5.37E-07 5.96E-07 6.54E-07 7.13E-07 7.13E-07 
h 3 1.40E-11 1.42E-11 1.43E-11 1.45E-11 1.47E-11 1.41E-11 
h 4 .00E+00 2.08E-35 2.11E-35 2.13E-35 2.16E-35 .00E+00 

h e  3 3.35E-09 3.73E-09 4.10E-09 4.47E-09 4.83E-09 4.83E-09 
he 4 2.66E-05 2.99E-05 3.32E-05 3.64E-05 3.97E-05 3.97E-05 
h e  6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 3.20E-06 3.59E-06 3.98E-06 4.38E-06 4.77E-06 4.77E-06 
ne 21 1.97E-10 2.45E-10 2.98E-10 3.56E-10 4.18E-10 4.18E-10 
ne 22 2.10E-08 2.36E-08 2.62E-08 2.88E-08 3.13E-08 3.13E-08 
ne 23 2.62E-30 2.60E-15 2.60E-15 2.60E-15 2.60E-15 2.60E-30 
na 22 1.55E-11 1.54E-11 1.54E-11 1.54E-11 1.54E-11 1.26E-11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 8.85E-09 1.01E-08 1.00E-08 1.00E-08 1.00E-08 1.00E-23 
na 24m 1.80E-30 1.65E-15 1.65E-15 1.65E-15 1.65E-15 1.65E-30 
na 25 2.40E-40 2.92E-25 3.52E-25 4.16E-25 4.85E-25 4.85E-40 
mg 24 2.53E-02 2.79E-02 3.05E-02 3.31E-02 3.57E-02 3.54E-02 
mg 25 2.28E-08 2.81E-08 3.38E-08 4.00E-08 4.67E-08 4 .671~-08  
mg 2 6  4.78E-07 5.37E-07 5.96E-07 6.54E-07 7.13E-07 7.13E-07 
mg 2 7  1.61E-21 7.78E-13 7.78E-13 7.77E-13 7.77E-13 7.77E-28 
mg 28 4.95E-25 5.73E-25 5.73E-25 5.72E-25 5.72E-25 .00E+00 
a1  2 7  4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99Et04 
a1  28 8.23E-26 7.45E-11 7.45E-11 7.45E-11 7.45E-11 7.45E-26 
a1 29 5.17E-36 2.10E-23 2.56E-23 3.06E-23 3.60E-23 3.60E-38 
a l  3 0  .00E+00 8.08E-34 1.10E-33 1.45E-33 1.86E-33 .00E+00 
s i  28 7.37E-02 8.13E-02 8.88E-02 9.64E-02 1.04E-01 1.04E-01 
s i  29 1.80E-07 2.25E-07 2.74E-07 3.28E-07 3.87E-07 3.87E-07 
s i  30  4.59E-13 6.49E-13 8.82E-13 1.16E-12 1.50E-12 1.50E-12 
s i  3 1  3.58E-26 1.68E-25 2.29E-25 3.02E-25 3.88E-25 3.82E-40 
s i  3 2  6.58E-32 9.45E-32 1.30E-31 1.73E-31 2.25E-31 2.24E-31 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  9.46E+07 9.46E+07 9.45E+07 9.45E+07 9.45E-08 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h20/ 8% uo2 
power= 1.468E-03rnu, burnup=4.0214E+03mwd f l u x =  9.45E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s .  gram atoms 
b a s i s  = s i n g l e  r e a c t o r v a s s e m b l y  ******* d ******* d ******* d ******* d ******* A 

l i g h t  e lemen ts  

a c t  i n i d e s  

page 28 

page 29 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 1.468E-03mw, burnup=4.0214E+03mwd f l u x =  9.45E+07n/cm**2-sec 

nut[ i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge * 
1.45E-06 
1.81E-I1 
8.08E-12 

.00E+00 
2.01E-21 
1.81E-17 
4.24E-07 
6.68E-02 
9.24E+00 
7 .17~+02 
1.76E+02 

b a s i s  = :****** d 1 

1.45E-06 
1.81E-I1 
8.08E-12 

.00E+00 
2.71E-21 
2.51E-17 
5.75E-07 
9.12E-02 
9.31E+00 
7.13E+02 
1.77E+02 
1.  I L F - 0 6  

s i n g l e  r e a c t o r '  assembly 
r * * * * * *  d ******* d 

1.45E-06 1.45E-06 
1.81E-11 1.81E-11 
8.08E-12 8.09E-12 

.00E+00 .00E+00 
2.95E-21 3.19E-25 
2.73E-17 2.73E-32 
6.25E-07 6.21E-07 
9.92E-02 9.92E-02 
9.33E+00 9 . 3 3 ~ + 0 0  
7.11E+02 7.11E+02 
1.77E+02 1.77E+02 
1 . l L F - 0 6  L ~ L O F - $ 7  

a c t  i n i d e s  page 30 
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np238 5.23E-07 5.54E-07 5.54E-07 5.53E-07 5.53E-07 1.17E-14 
np239 1.56E-05 1.62E-05 1.62E-05 1.62E-05 1.62E-05 2.44E-15 
np240m .00E+00 .00E+00 .00E+00 8.76E-43 8.76E-43 8.76E-43 
np240 5.68E-17 1.19E-15 l .19E-15 1.19E-15 1.19E-15 1.80E-40 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 4.11E-10 4.06E-10 4.05E-10 4.05E-10 4.05E-10 3.39E-10 
pu237 5.57E-14 5.79E-14 6.06E-14 6.32E-14 6.57E-14 9.81E-16 
pu238 8.43E-03 8.39E-03 8.38E-03 8.37E-03 8.37E-03 8.32E-03 
pu239 8.13€+00 9.02E+00 9.89E+00 1.07E+01 1.16E+01 1.16E+01 
pu240 5.16E-02 6.32E-02 7.56E-02 8.86E-02 1.02E-01 1.02E-01 
pu241 7.71E-06 9.35E-06 l . 12E-05  1.31E-05 1.51E-05 1.46E-05 
pu242 2.99E-07 4.27E-07 5.86E-07 7.76E-07 1.00E-06 1.00E-06 
pu243 1.22E-16 3.27E-16 4.49E-16 5.94E-16 7.66E-16 7.66E-31 
pu244 1.96E-31 5.40E-31 1.33E-30 2.99E-30 6.23E-30 6.24E-30 
pu245 .00E+00 .00E+00 .00E+00 7.64E-41 7.64E-41 .00E+00 
pu246 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 1.42E-20 2.29E-20 2.79E-20 3.32E-20 3.89E-20 3.89E-35 
am240 7.95E-18 1.05E-17 1.28E-17 1.52E-17 1.78E-17 1.78E-32 
am241 1.83E-04 2.29E-04 2.79E-04 3.33E-04 3.89E-04 3.89E-04 
am242m 2.89E-08 3.65E-08 4.48E-08 5.38E-08 6.33E-08 6.31E-08 
am242 2.10E-12 3.10E-12 3.78E-12 4.51E-12 5.29E-12 8.14E-13 
am243 6.88E-10 1.04E-09 1.50E-09 2.08E-09 2.79E-09 2.79E-09 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 1.40E-18 2.86E-18 4.11E-18 5.70E-18 7.67E-18 7.67E-33 
am245 4.48E-44 .OOE+OO .00E+00 1.49E-41 1.49E-41 .00E+00 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm241 5.31E-23 6.57E-23 8.02E-23 9.58E-23 1.12E-22 3.43E-25 
cm242 5.01E-10 6.25E-10 7.63E-10 9.11E-10 1.07E-09 4.47E-10 
cm243 4.18E-15 5.18E-15 6.33E-15 7.55E-15 8.85E-15 8.69E-15 
cm244 3.00E-14 4.49E-14 6.46E-14 8.96E-14 1.20E-13 1.17E-13 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

power= 1.468E-03mw, burnup=4.0214E+03mwd f l u x =  9.45E+07n/cm**2-sec 
0 n u c j i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly 
charge ******* d ******* d ******* d ******* d ******* d 

cm245 1.17E-17 1.97E-17 3.14E-17 4.76E-17 6.95E-17 6.95E-17 
cm246 1.99E-20 3.77E-20 6.63E-20 1.10E-19 1.74E-19 1.74E-19 
cm247 6.04E-25 1.29E-24 2.54E-24 4.67E-24 8.10E-24 8.10E-24 
cm248 1.81E-28 4.40E-28 9.69E-28 1.97E-27 3.74E-27 3.74E-27 
cm249 1.09E-40 5.03E-39 1.10E-38 2.24E-38 4.27E-38 .00E+00 
cm250 1.82E-44 4.90E-44 1.19E-43 2.66E-43 5.52E-43 5.52E-43 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  9.46€+07 9.46E+07 9.45E+07 9.45€+07 9.45E-08 
0 l q  a r r a y  has 20 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 4 q  a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
I l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  t a k e n  f r o m  p o s i t i o n  number 4 o f  l i b r a r y  on u n i t  33. 

a c t  i n i d e s  page 31 

pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 L i b r a r y *  
used  a t ime-dependen t  n e u t r o n  spect rum,  f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
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pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  
f i r s t  l i b r a r y  upda ted  was... 
pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  upda ted  was... ................................................................................ 
* * 
* p r e l i m  l u r  o r i g e n - s  b i n a r y  w o r k i n g  l i b r a r y - - i d  = 1143 * 
* made f r o m  m o d i f i e d  ca rd - image  o r i g e n - s  L i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f r o m  t h e  L i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  L i b r a r i e s  * 
i decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f r o m  

t h e  i fpresas2f i  case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  li!urnupii L i b r a r y  * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f r o m  e n d f / b - v  c 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  x 
* tEe  pho ton  d a t a  a r e  f rom t h e  master  pho ton  d a t a  base, * * produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  nucL ides  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  e lements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 32 

power= .OOmw, burnup= 5362.mwd, f l u x =  9.28E+07n/cm**2-sec 
b a s i s  = 

(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
initial ******* d ******* d * * * * A * *  d ******* ,-j ******* . . . . - . - . 

p r o d u c t i o n s  1.220108E+06 1.220614E+06 1.221082E+06 1.221515E+06 1.221911E+06 1.221910E+06 
a b s o r p t i o n s  9.842423E+05 9.847863E+05 9.852970E+05 9.857796E+05 9.862358E+05 9.862345E+05 
k i n f i n i t y  1./39641E+00 1.239471E+00 1.239304E+00 1.239136E+00 1.238964E+00 1.238965E+00 

i n 1  t i a l  ******* d ******tr d ******* d ******* d ******tr  d 
a c t i n i d e  
a b s o r p t i o n s  9.737211E+05 9.740664E+05 9.743921E+05 9.746986E+05 9.749863E+05 9.749859€+05 - -  - .- 
n o n - a c t i n i d e  
abs. f r a c s .  1.068962E-02 1.088548E-02 1.106763E-02 1.124084E-02 1.140648E-02 1.140565E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 2Ogwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
o f r a c t i o n  o f  t o t a l  a b s o r ~ t i o n  r a t e  

page 33 
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nd150 
xe136 
r u  99 
b r  81 
r b  85 
z r  94 
c d l l l  
z r  90 
sm154 

- ~- . -  . .  .-  - .  
f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
ler= .OOmw burnup= 5362 mud f l u x =  9 28E+07n/cm**2-sec 

in i t ia l  A** * * * *  d * * * * * * i t  d A* * * * * *  d'******* d ******* d 

Page 28 
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te130 
r b  87 
se 77 
pd106 
pm147 
eu15 2 
gd156 
k r  84 
eu155 
94154 
se 79 
sb121 
sb123 
k r  86 
dy161 
te128 
ba135 
se 80 
te125 
tb159 
r u l  00 
c d l  I 2  
gd158 
li 6 
nd142 
sn117 
ba134 
sm148 
sn119 
cd114 
sn115 
pd104 
dy 164 
s r  88 
dy 162 
p d l  I 0 
s r  90 
se 82 
nb 93 
sn126 
sas2h: 

se 78 
eu154 
sn124 
mo 96 
as 75 
b r  79 
ba136 
i n 1  13 
c d l  10 
dy163 
xe130 
k r  82 
cs137 
ag107 
xe l29  

far  

1.16E-07 
1.06E-07 
7.63E-08 
6.11E-08 
9.90E - 08 
5.54E-08 
4.69E-08 
5.02E-08 
6.01E-08 
3.41E-08 
3.89E-08 
3.81E-08 
3.09E-08 
2.80E-08 
2.52E-08 
2.56E-08 
1.58E-08 
1.82E-08 
1.65E-08 
1.34E-08 
1.04E-08 
1.14E-08 
1.07E-08 
1 .O2E-08 
7.32E-09 
8.69E-09 
7.07E-09 
6.49E-09 
6.97E-09 
6.28E-09 
6.39E-09 
4.76E-09 
4.75E-09 
5.15E-09 
4.42E-09 
4.66E-09 
6.13E-09 
3.51E-09 
2.56E-09 
2.96E-09 
t based c 

rer= OOmw burnup= i n i t i a l  A* * * * * *  d 

1.25E-07 1 
1.14E-07 1 
8.21E-08 8 
6.63E-08 7 
9.89E-08 9 
5.91E-08 6 
5.19E-08 5 
5.40E-08 5 
6.04E-08 6 
3.96E-08 4 
4.19E-08 4 
4.11E-08 4 
3.33E-08 3 
3.02E-08 3 
2.78E-08 3 
2.76E-08 2 
1.84E-08 2 
1.96E-08 2 
1.79E-08 1 
1.46E-08 1 
1.21E-08 1 
1.24E-08 1 
1.17E-08 1 
1.09E-08 1 
8.48E-09 9 
9.38E-09 1 
8.18E-09 9 
7.51E-09 8 
7.52E-09 8 
6.88E-09 7 
6.89E-09 7 
5.52E-09 6 
5.32E-09 5 
5.54E-09 5 
4.94E-09 5 
5.09E-09 5 
6.12E-09 6 
3.78E-09 4 
2.96E-09 3 
3.20E-09 3 

In b&w 15x15, 
f r a c t i o n  o f  
5362. mud ******* d A *  

.34E-07 1.43E-07 1.43E-07 

.22E-07 1.30E-07 1.30E-07 

.79E-08 9.37E-08 9.37E-08 
'.15E-08 7.68E-08 7.68E-08 
.88E-08 9.88E-08 7.67E-08 
.27E-08 6.63E-08 6.29E-08 
.69E-08 6.21E-08 6.21E-08 
.78E-08 6.16E-08 6.16E-08 
.08E-08 6.11E-08 5.27E-08 
.55E-08 5.18E-08 5.18E-08 
.48E-08 4.77E-08 4.77E-08 
.41E-08 4.71E-08 4.71E-08 
.58E-08 3.82E-08 3.82E-08 
.23E-08 3.44E-08 3.44E-08 
.05E-08 3.32E-08 3.32E-08 
.96E-08 3.16E-08 3.16E-08 
.TIE-08 2.40E-08 2.40E-08 
.TOE-08 2.24E-08 2.24E-08 
.92E-08 2.05E-08 2.05E-08 
.59E-08 1.71E-08 1.71E-08 
.38E-08 1.57E-08 1.57E-08 
.33E-08 1.43E-08 1.43E-08 
.27E-08 1.38E-08 1.38E-08 
.17E-08 1.25E-08 1.25E-08 
.73E-09 1.11E-08 1.11E-08 
.01E-08 1.08E-08 1.08E-08 
.38E-09 1.07E-08 1.07E-08 
.60E-09 9.77E-09 9.77E-09 
.07E-09 8.62E-09 8.62E-09 
.48E-09 8.10E-09 8.10E-09 
.39E-09 7.90E-09 7.90E-09 
.33E-09 7.2OE-09 7.20E-09 
.90E-09 6.52E-09 6.52E-09 
.93E-09 6.32E-09 6.32E-09 
.47E-09 6.03E-09 6.03E-09 
.52E-09 5.97E-09 5.97E-09 
.11E-09 6.10E-09 5.95E-09 
.04E-09 4.31E-09 4.31E-09 
.40E-09 3.86E-09 3.86E-09 
.43E-09 3.67E-09 3.67E-09 
3.00wt% 20gwd/mtu 40% h2o/ 
t o t a l  absorp t ion  r a t e  

f l u x =  9.28E+07n/cm**2-sec ***** d ******* d ******* d 

f i s s i o n  p roduc ts  page 35 
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1.96E-10 
1.23E-10 
7.14E-11 
1.1 1E- 10 
3.17E-11 
2.30E-11 
2.25E-11 
1.55E-11 
1.76E-11 
8.75E-12 
9.73E-12 
8.20E-12 
5.80E-12 
5.67E-12 
3.67E-12 
6.75E-12 
3.56E-12 
5.74E-12 
4.83E-12 
5.97E-12 
3.07E-12 
5.18E-13 
2.02E-12 
5.32E-13 
1.69E- 12 
1.07E-12 

f a r - f i e l d  c r  

9.00E-10 
7.67E-10 
7.62E-10 
4.81E-10 
5.70E-10 
4.42E-10 
2.89E-10 
1.57E-10 
2.06E-10 
1.36E-10 
8.10E-11 
2.17E-10 
3.74E-11 
2.70E-11 
2.48E-11 
1.78E-11 
1.92E-11 
1.03E-11 
1.06E-11 
8.89E-12 
6.51E-12 
6.16E-12 
4.30E-12 
1.14E- I1  
4.09E-12 
5.83E-12 
5.86E-12 
5.52E-11 
5.95E-11 
6.08E-13 
5.15E-11 
2.94E-12 
5.81E-10 
1.35E-10 
t based c 

0 
- - -  

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
power= OOmw burnup= 5362.mwd f l u x =  9.28E+07n/cm**2-sec 

0 iniiia[ A*** * * *  d ******* d A* * * * * *  d ******* d ******* d 

e r 1 6 7  
t e l  23 
s r  8 9  
cd108 
be 9 
L i  7 
sb126 
sn114 
pm148m 
sn123 
t b 1 6 0  
te129m 
c d l  l 5m 
sb124 
p r143  
pm148 
cd lO9 
eu156 
nd147 
ba140 
La140 
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1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

power= 1.468E-03mw, burnup=5.3618E+03mwd f l u x =  9.28E+07n/cm**2-sec 
0 nut( i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r - a s s e m b l y  
,-harap ******* ,-j ******* d ******* ******* ******* d 

he 6 
ne 20 
ne 21 
ne  22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a l  27 
a l  28 
a1 29 
a l  30  
s i  28 
s i  29 
s i  30  
s i  3 1  
s i  3 2  

t o t a l s  
f l u x  

sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
,= 1.468E-03mw, burnup=5.3618E+03mwd f l u x =  9.28E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

char, ,= ******* d ******* d ******* d ******* d ******* d 

Page 31 

l i g h t  e lements 

a c t  i n i d e s  
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sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
power= 1.468E-03mw, burnup=5.3618E+03mwd f l u x =  9.28E+07n/cmf*2-sec 

0 n u c t i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charge ******* d ******* d ******* d ******* d ******* d 
pa233 1.45E-06 1.45E-06 1.45E-06 1.44E-06 1.44E-06 1.44E-06 
pa234m 1.81E-11 1.81E-11 8 E - I  1.81E-11 1 . 8 - 1  1.81E-11 
pa234 8.09E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

~ 2 3 0  3.19E-25 3.16E-21 3.39E-21 3.62E-21 3.85E-21 1.99E-26 
~ 2 3 1  2.73E-32 2.94E-17 3.15E-17 3.37E-17 3.58E-17 3.58E-32 
~ 2 3 2  6.21E-07 6.74E-07 7.24E-07 7.72E-07 8.21E-07 8 . 1 Z - 0 7  
~ 2 3 3  9.92E-02 1.07E-01 1.15E-01 1.23E-01 1.31E-01 1.31E-01 
u234 9.33E+00 9.35E+00 9.38E+00 9.40E+00 9.42E+00 9.42E+00 
u235 7.11E+02 7.10E+02 7.08E+02 7.07E+02 7.06E+02 7.06E+02 
u236 1.77E+02 1.78E+02 1.78E+02 1.78E+02 1.78E+02 1.78E+02 
~ 2 3 7  4.49E-13 1.14E-06 1.14E-06 1.14E-06 1.14E-06 6.96E-13 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.63E+04 3.63€+04 
~ 2 3 9  1.12E-22 1.12E-07 1.12E-07 1.12E-07 1.12E-07 1.12E-22 
~ 2 4 0  1.03E-40 2.05E-40 4.10E-40 8.21E-40 1.33E-39 1.33E-39 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

np235 1.94E-12 3.12E-12 3.12E-12 3.12E-12 3.11E-12 1.64E-12 
np236m 7.45E-28 7.41E-13 7.41E-13 7.40E-13 7.40E-13 7.40E-28 
np236 5.30E-07 5.72E-07 6.14E-07 6.55E-07 6.97E-07 6.97E-07 
np237 4.19E+01 4.18E+01 4.18E+01 4.18E+01 4.18E+01 4.18E+01 

a c t  i n i d e s  page 3 9  
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np238 1.17E-14 5.52E-07 5.51E-07 5.51E-07 5.51E-07 1.93E-14 
np239 2.44E-15 1.62E-05 1.62E-05 1.62E-05 1.62E-05 6.38E-15 
np240m 8.76E-43 1.75E-42 3.50E-42 7.01E-42 1.14E-41 1.14E-41 
np240 1.80E-40 1.19E-15 1.19E-15 1.19E-15 1.19E-15 4.66E-40 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 3.39E-10 4.03E-10 4.03E-10 4.03E-10 4.03E-10 3.18E-10 
pu237 9.81E-16 6.79E-14 7.04E-14 7.27E-14 7.51E-14 2.76E-16 
pu238 8.32E-03 8.35E-03 8.34E-03 8.34E-03 8.33E-03 8.27E-03 
pu239 1.16E+01 1.24E+01 1.32E+01 1.39E+01 1.47E+01 1.47E+01 
pu240 1.02E-01 1.16E-01 1.31E-01 1.46E-01 1.61E-01 1.61E-01 
pu241 1.46E-05 1.71E-05 1.93E-05 2.15E-05 2.37E-05 2.26E-05 
pu242 1.00E-06 1.26E-06 1.56E-06 1.89E-06 2.26E-06 2.26E-06 
pu243 7.66E-31 9.61E-16 1.19E-15 1.44E-15 1.72E-15 1.73E-30 
pu244 6.24E-30 1.22E-29 2.27E-29 4.03E-29 6.88E-29 6.88E-29 
pu245 .00E+00 1.536-40 3.06E-40 6.11E-40 9.93E-40 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 3.89E-35 4.45E-20 5.06E-20 5.69E-20 6.33E-20 6.34E-35 
am240 1.78E-32 2.04E-17 2.32E-17 2.60E-17 2.90E-17 2.90E-32 
am241 3.89E-04 4.47E-04 5.08E-04 5.72E-04 6.36E-04 6.36E-04 
am242m 6.31E-08 7.30E-08 8.32E-08 9.39E-08 1.05E-07 1.04E-07 
am242 8.14E-13 6.07E-12 6.90E-12 7.76E-12 8.64E-12 1.35E-12 
am243 2.79E-09 3.66E-09 4.69E-09 5.89E-09 7.29E-09 7.29E-09 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 7.67E-33 1.00E-17 1.28E-17 1.61E-17 1.99E-17 1.99E-32 
am245 .00E+00 2.98E-41 5.97E-41 1.19E-40 2.09E-40 .00E+00 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm241 3.43E-25 1.28E-22 1.46E-22 1.64E-22 1.83E-22 8.12E-26 
cm242 4.47E-10 1.23E-09 1.39E-09 1.57E-09 1.75E-09 5.85E-10 
cm243 8.69E-15 1.01E-14 1.15E-14 1.29E-14 1.44E-14 1.41E-14 
cm244 1.17E-13 1.57E-13 2.01E-13 2.53E-13 3.13E-13 3.01E-13 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

power= 1.468E-03mw, burnup=5.3618E+03mwd f l u x =  9.28E+07n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly  
charge ******* d ******* d ******* d ******* d ******* d 

cm245 6.95E-17 9.78E-17 1.34E-16 1.79E-16 2.35E-16 2.35E-16 
cm246 1.74E-19 2.63E-19 3.85E-19 5.48E-19 7.60E-19 7.60E-19 
cm247 8.10E-24 1.34E-23 2.12E-23 3.25E-23 4.83E-23 4.83E-23 
cm248 3.74E-27 6.74E-27 1.16E-26 1.91E-26 3.04E-26 3.04E-26 
cm249 .00E+00 7.65E-38 1.31E-37 2.17E-37 3.45E-37 .00E+00 
cm250 5.52E-43 1.08E-42 1.99E-42 3.52E-42 6.00E-42 6.00E-42 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  9.28E+07 9.28E+07 9.28E+07 9.28E+07 9.27E-08 
0 I q  a r r a y  has 20 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
I l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  t a k e n  f r o m  p o s i t i o n  number 5 o f  L i b r a r y  on u n i t  33. 

a c t  i n i d e s  page 40 
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pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  
f i r s t  l i b r a r y  upda ted  was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  npresasZ41 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  npurnup*l l i b r a r y  * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f r o m  e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* tRe pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box (if p r e s e n t )  f o r  l a t e r  updates i 

* * 
................................................................................ 
* * 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 page 41 

power= .OOmu, burnup= 6702.mwd, f l u x =  9.23E+07n/cm**2-sec 
b a s i s  = 

(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  on ly ,  i f  c o r r e c t L y  weighted c r o s s  s e c t i o n s  a re  app l ied . )  
i n i t i a l  ******* d ******* d * * * * A * *  d *+***** ,-j ******* d 

p r o d u c t i o n s  1.227854€+06 1.228214E+06 1.228540E+06 1.228833E+06 1.229094E+06 1.229093E+06 
a b s o r p t i o n s  9.908031E+05 9.912365E+05 9.916465E+05 9.920353E+05 9.924034E+05 9.924018E+05 
k i n f i n i t y  1.239251E+00 1.239072E+00 1.238889E+00 1.238699E+00 1.238502E+00 1.238503€+00 

i n i t i a l  ******* d ******* d *****+* d ******* d *t***** d 
a c t i n i d e  
a b s o r p t j o n s  9.795352E+05 9.798043E+05 9.800555E+05 9.802891E+05 9.805056€+05 9.805048E+05 
n o n - a c t i n i d e  
abs. f r a c s .  1.137245E-02 1.153332E-02 1.168865E-02 1.184052E-02 1.198888E-02 1.198804E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
o f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 6702 mwd f l u x =  9 23E+07n/cm**2-sec 
0 in i t ia l  &****** d *f*f**; d A * * * * * *  d'******* d *f***** d 

page 42 
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eu153 
la139  
sm151 
ba137 
pd105 
z r  93 

i l 2 9  
ag109 
nd144 
mo 9 7  
z r  91 
gd152 

Y 89 
r u l 0 2  
pd108 
ce142 
nd148 
nd146 
ba138 
in115 
ce140 
xe132 
pd107 
mo 98 
mol 00 
xe134 
z r  92 

i 1 2 7  
ru104 
z r  96 
sas2h: 

3.64E-07 
f a r - f i e l d  c r  

2.27E-05 
1.93E-05 
1.76E-05 
9.23E-06 
8.80E-06 
7.73E-06 
6.11E-06 
5.73E-06 
5.83E-06 
4.37E-06 
2.04E-06 
1.71E-06 
1.96E-06 
1.80E-06 
1.55E-06 
1.60E-06 
1.54E-06 
1.3OE-06 
1.11E-06 
1.10E-06 
1.04E-06 
9.36E-07 
8.39E-07 
6.39E-07 
6.21E-07 
6.12E-07 
4.93E-07 
4.25E-07 
3.97E-07 
3.87E-07 

, i t  based 01 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 6702.mwd f l u x =  9.23E+07n/cm**2-sec 
i n i t i a l  i****** d ******* d A * * * * * *  d ******* d ******* d 

nd150 
xe136 
r u  99 
b r  81 
r b  85 
c d l l l  
z r  94 
z r  90 
sm154 

f i s s i o n  p r o d u c t s  page 43 
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f a r  

lwer= . OOmh 
i n i t i a l  

1.51E-07 
1.38E-07 
9.95E-08 
8.22E-08 
6.73E-08 
5.85E-08 
6.54E-08 
6.98E - 08 
9.87E - 08 
5.07E-08 
5.01E-08 
6.14E-08 
4.06E-08 
3.61E-08 
3.65E-08 
3.36E-08 
2.70E-08 
2.38E-08 
2.18E-08 
1.77E-08 
1.84E-08 
1.53E-08 
1.48E-08 
1.25E-08 
1.20E-08 
1.32E-08 
1.10E-08 
1.15E-08 
8.12E-09 
9.18E-09 
8.71E-09 
8.40E-09 
7.15E-09 
6.61E-09 
6.71E-09 
6.42E-09 
4.36E-09 
6.09E-09 
4.57E - 09 
3.91E-09 

. i t  based 

I bur  nup= 
A* * * * * *  d 

1.60E-07 1.69E-07 1.78E-07 
1.46E-07 1.54E-07 1.62E-07 
1.05E-07 1.11E-07 1.17E-07 
8.76E-08 9.31E-08 9.86E-08 
7.26E-08 7.80E-08 8.35E-08 
6.56E-08 7.31E-08 8.11E-08 
6.92E-08 7.30E-08 7.68E-08 
7.32E-08 7.65E-08 7.98E-08 
9.86E-08 9.85E-08 9.85E-08 
5.36E-08 5.65E-08 5.94E-08 
5.31E-08 5.61E-08 5.92E-08 
6.18E-08 6.21E-08 6.24E-08 
4.31E-08 4.55E-08 4.79E-08 
3.90E-08 4.20E-08 4.50E-08 
3.86E-08 4.07E-08 4.28E-08 
3.56E-08 3.76E-08 3.96E-08 
3.03E-08 3.38E-08 3.74E-08 
2.52E-08 2.66E-08 2.79E-08 
2.32E-08 2.45E-08 2.59E-08 
1.98E-08 2.20E-08 2.44E-08 
1.97E-08 2.11E-08 2.24E-08 
1.63E-08 1.73E-08 1.83E-08 
1.59E-08 1.70E-08 1.81E-08 
1.40E-08 1.56E-08 1.72E-08 
1.35E-08 1.50E-08 1.66E-08 
1.40E-08 1.47E-08 1.55E-08 
1.23E-08 1.37E-08 1.52E-08 
1.22E-08 1.29E-08 1.37E-08 
9.10E-09 1.01E-08 1.12E-08 
9.73E-09 1.03E-08 1.08E-08 
9.34E-09 9.97E-09 1.06E-08 
8.91E-09 9.42E-09 9.93E-09 
7.80E-09 8.48E-09 9.18E-09 
7.21E-09 7.83E-09 8.47E-09 
7.09E-09 7.48E-09 7.87E-09 
6.88E-09 7.35E-09 7.83E-09 
4.88E-09 5.44E-09 6.02E-09 
6.08E-09 6.07E-09 6.06E-09 
4.84E-09 5.10E-09 5.37E-09 
4.15E-09 4.39E-09 4.63E-09 

on b&w 15x15, 3.00wt%, 20gwd/mt 
f r a c t i o n  o f  t o t a l  abso rp t i on  
6702.rnwd f l u x =  9.23E+07n/cm ******* d A * * * * * *  d ******* d 

1.78E-07 
1.62E-07 
1.17E-07 
9.86E-08 
8.35E-08 
8.11E-08 
7.68E-08 
7.47E-08 
7.16E-08 
5.94E-08 
5.92E-08 
5.19E-08 
4.79E-08 
4.50E - 08 
4.28E-08 
3.96E-08 
3.74E-08 
2.79E-08 
2.59E-08 
2.44E-08 
2.24E-08 
1.83E-08 
1.81E-08 
1.72E-08 
1.66E-08 
1.55E-08 
1.52E-08 
1.37E-08 
1.12E-08 
1.08E-08 
1.06E-08 
9.93E-09 
9.18E-09 
8.47E-09 
7.87E-09 
7.83E-09 
6.02E-09 
5.87E-09 
5.37E-09 
4.63E-09 

u 40% h20/ 
r a t e  
1**2-sec ******* d 

se 78 3.30E-09 3.51E-09 
rno 96 2.64E-09 2.96E-09 
eu154 3.17E-09 3.66E-09 
sn124 2.74E-09 2.92E-09 
b r  79 1.95E-09 2.20E-09 
ba136 1.91E-09 2.08E-09 
c d l  10 1.50E-09 1.73E-09 
as 75 1.96E-09 2.08E-09 
xe130 1.48E-09 1.64E-09 
dy163 1.48E-09 1.63E-09 
ag107 1.28E-09 1.46E-09 
k r  82 1.39E-09 1.53E-09 
in113 1.54E-09 1.64E-09 
xe129 l .12E-09 1.27E-09 
sn118 l . l l E - 0 9  1.18E-09 
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cd108 
ru103 
ce14 1 
b e  9 
s r  89 
li 7 
sn114 
sb126 
pm148m 
sn123 
t b 1 6 0  
c d l  l 5m 
te129m 
sb124 
cd109 
pm148 
p r  143 
eu156 

1.75E-10 
1.92E-10 
1.13E- 10 
5.75E-11 
8.88E-11 
4.07E-11 
3.23E-11 
2.53E-11 
2.38E-11 
1.56E-11 
1.35E-11 
1.10E-11 
8.87E-12 
6.51E-12 
7.63E-12 
5.84E-12 
5.66E-12 
5.97E-12 
4.61E-12 
9.43E-13 
2.35E-12 
1.14E- 12 
1.93E-13 
6.81E-13 
1.15E- 13 
3.03E-13 

f a r - f i e l d  c r  

rer= .OOmw 
i n i t i a l  

3.76E-10 
2.05E-10 
1.89E-10 
2.04E-10 
1.25E-10 
6.53E-11 
2.16E-10 
4.59E-11 
3.49E-11 
2.82E-11 
2.54E-11 
1.76E-11 
1.45E-11 
1 .16E- I1  
9.73E-12 
7.35E-12 
8.13E- 12 
6.48E-12 
5.79E-12 
1.19E- I1  
5.95E-12 
1.08E-12 
5.50E-11 
5.92E-11 
2.25E-13 
5 .11E- I1  
1.33E-13 
3.00E-12 
t based c 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=6.7023E+03mwd, f l u x =  9.23€+07n/cm**2-sec 

f i s s i o n  p r o d u c t s  page 45 
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0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

,-barge ******* d ******* d ******* d ******* d ******* d 
h 1 3.18E-04 3.38E-04 3.58E-04 3.78E-04 3.97E-04 3.97E-04 
h 2 9.47E-07 1.01E-06 1.07E-06 1.12E-06 1.18E-06 1.18E-06 
h 3 1.46E-11 1.57E-11 1.58E-11 1.60E-11 1.62E-11 1.51E-11 
h 4 .00E+00 2.30E-35 2.32E-35 2.35E-35 2.37E-35 .00E+00 

he 3 6.20E-09 6.53E-09 6.86E-09 7.18E-09 7.49E-09 7.49E-09 
he 4 5.27E-05 5.60E-05 5.92E-05 6.25E-05 6.58E-05 6.58E-05 
he 6 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 6.33E-06 6.73E-06 7.12E-06 7.51E-06 7.90E-06 7.90E-06 
ne 21 7.11E-10 7.96E-10 8.85E-10 9.79E-10 1.08E-09 1.08E-09 
ne 22 4.16E-08 4.42E-08 4.68E-08 4.94E-08 5.20E-08 5.20E-08 
ne 23 2.60E-30 2.61E-15 2.61E-15 2.61E-15 2.61E-15 2.61E-30 
na 22 1 8 E - 1  1.54E-11 1.54E-11 1.54E-11 1.54E-11 1 . I l E - I 1  
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 9.66E-24 9.55E-09 9.55E-09 9.55E-09 9.55E-09 9.55E-24 
na 24m 1.59E-30 1.57E-15 1.57E-15 1.57E-15 1.57E-15 1.57E-30 
na 25 8.06E-40 8.98E-25 9.95E-25 1.10E-24 1.20E-24 1.20E-39 
mg 24 4.57E-02 4.82E-02 5.07E-02 5.32E-02 5.56E-02 5.56E-02 
mg 25 7.79E-08 8.69E-08 9.63E-08 1.06E-07 1.16E-07 1.16E-07 
mg 26 9.47E-07 1.01E-06 1.06E-06 1.12E-06 1.18E-06 1.18E-06 
mg 27 7.77E-28 7.79E-13 7.79E-13 7.79E-13 7.79E-13 7.79E-28 
mg 28 .00E+00 5.74E-25 5.74E-25 5.74E-25 5.74E-25 .00E+00 
a l  2 7  4.99E+04 4.99E+04 4.99€+04 4.99€+04 4.99E+04 4.99E+04 
a1 28 7.16E-26 7.08E-11 7.08E-11 7.08E-11 7.08E-11 7.08E-26 
a l  29 6.13E-38 6.87E-23 7.64E-23 8.45E-23 9.30E-23 9.30E-38 
a l  30  .00E+00 5.07E-33 5.97E-33 6.98E-33 8.09E-33 .OOE+OO 
s i  28 1.33E-01 1.40E-01 1.48E-01 1.55E-01 1.62E-01 1.62E-01 
s i  29 6.62E-07 7.42E-07 8.25E-07 9.13E-07 1.01E-06 1.01E-06 
s i  30  3.44E-12 4.10E-12 4.83E-12 5.64E-12 6.54E-12 6.54E-12 
s i  3 1  8.97E-40 1.06E-24 1.25E-24 1.46E-24 1.70E-24 1.70E-39 
s i  32  5.27E-31 6.33E-31 7.49E-31 8.78E-31 1.02E-30 1.02E-30 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  9.23E+07 9.23E+07 9.23E+07 9.23E+07 9.23E-08 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 1.468E-03mw, burnup=6.7023E+03mwd f l u x =  9.23E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge  * 
3.56E+00 
7.45E-03 
7.30E-04 
4.18E-05 
1.03E-10 
5.70E-05 
1.43E-11 

b a s i s  = ****** r 
s i n g l e  r e a c t o r . a s s e m b l y  '****** d ******* d 

5.10E+00 5.11E+00 
1.26E-02 1.26E-02 
1.13E-03 1.13E-03 
6.47E-05 6.47E-05 
1.51E-10 1.51E-10 
7.49E-05 7.49E-05 
1.75E-11 1.76E-11 
1.76E-11 1.76E-11 
1.71E-10 1.71E-10 

.OOE+OO .00E+00 
1.28E-03 1.28E-03 

.00E+00 .00E+00 
4.61E-08 4.61E-08 
1.04E-12 1.04E-12 
1.67E-12 1.67E-12 
3.52E-11 3.52E-11 
1.27E-10 1.27E-10 
1.27E-06 1.26E-06 

.00E+00 .00E+00 

a c t  i n i d e s  page 4 7  
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sas2h: 
power 

f a r - f  i e l d  
,= 1.468E-0 

charge  * 
1.44E-06 
1.81E-11 
8.08E-12 

.00E+00 
1.99E-26 
3.58E-32 
8.13E-07 
1.31E-01 
9.42E+00 
7.06E+02 
1.78E+02 
6.96E-13 
3.63E+04 
1.12E-22 
1.33E-39 

.OOE+OO 
1.64E-12 
7.40E-28 
6.97E-07 
4 . 1 8 ~ + 0 1  
1.93E-14 
6.38E-15 
1.14E-41 

c r i t  based on b&w 15 
3mw, burnup=6.7023E+ 

x15, 3 . 0 0 ~  
03mud. f l u  

nuc i i de 
b a s i s  = ****** d * 

1.44E-06 
1 . 8 l E - I 1  
8.08E-12 

.00E+00 
4.52E-21 
4.22E-17 
9.64E-07 
1.54E-01 
9.49E+00 
7.01E+02 
1.79E+02 
1.14E-06 
3.63E+04 
1.12E-07 
5.64E-39 

.00E+00 
3.11E-12 
7.39E-13 
8.20E-07 
4.17E+01 
5.49E-07 
1.62E-05 
4.82E-41 

1.15E-17 1.15E-17 
8.77E-23 8.78E-23 
5.29E-20 5.29E-20 
1.75E-17 1.75E-17 
1.44E-17 1.44E-17 
6.66E-17 6.67E-17 
1.98E-11 1.98E-11 
9.23E-29 2.27E-35 
3.21E-14 3.21E-14 
2.55E-14 2.56E-14 
3.52E-08 3.52E-08 
1.00E-25 2.47E-32 
8.00E-09 8.02E-09 
1.45E-10 1.45E-10 
1.64E-08 1.65E-08 
5.37E-03 5.37E-03 
2.68E-11 2.68E-11 
1.11E-08 1.11E-08 
5.56E-06 5.56E-06 
3.27E-15 3.27E-15 
4.89E-24 1.20E-30 
1.29E-08 1.29E-08 
2.77E-08 2.77E-08 
3.20E-03 3.20E-03 
3.09E-01 3.09E-01 
3.40E-09 2.90E-09 
6.54E-02 6.55E-02 
2.16E-13 2.16E-28 
5.37E-07 5.37E-07 
8.37E-03 8.37E-03 
5.19E-11 5.196-26 

~ t%,  2Ogwd/mtu 40% h2o/ 
IX= 9.23E+07n/cm**2-sec 
c o n c e n t r a t i o n s ,  gram a 
s i n g l e  r e a c t o r  assembl ****** d ******* d 

1.44E-06 1.44E-06 
1.81E-11 1.81E-11 
8.08E-12 8.08E-12 

.00E+00 .00E+00 
4.74E-21 1.17E-27 
4.43E-17 4.43E-32 
1.01E-06 9.99E-07 
1.62E-01 1.62E-01 
9.51E+00 9.51E+00 
7.00E+02 7.00E+02 
1.79E+02 1 . 7 9 ~ + 0 2  
1.14E-06 9.56E-13 
3.63E+04 3.63E+04 
1.12E-07 1.12E-22 
8.62E-39 8.62E-39 

.00E+00 .00E+00 
3.11E-12 1.40E-12 
7.39E-13 7.39E-28 
8.60E-07 8.60E-07 
4.17E+01 4 . 1 7 ~ + 0 1  
5.49E-07 2.77E-14 
1.62E-05 1.32E-14 
7.36E-41 7.36E-41 

t o m s  
Y 
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sas2h: 
power 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 

t o t a l s  
f l u x  

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
,= 1.468E-03mw, burnup=6.7023E+03mwd, f l u x =  9.23E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s .  gram atoms 
b a s i s  = s i n g l e  r e a c t o r ~ a ~ ~ e m b l ~  

charae ******* d ******* d ******* d ******* d ******* 

0 I q  a r r a y  has 20 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
1 L i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 6 o f  l i b r a r y  on u n i t  33. 

a c t i n i d e s  page 49 

pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
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pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
t p r e l i m  L w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* da ta  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f r o m  
* t h e  11presas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  llgurnupll l i b r a r y  * 

f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  

h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tEe pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  

* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  ! i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwt% 20gwd/mtu 40% h20/ 8% uo2 page 50 

power= .OOmw, burnup= 8043.mud, f l u x =  9 . t2~+07n /cm**2-sec  
b a s i s  = 

(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t ,  on ly ,  i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
i n i t i a l  ******t d *****tr* d ******* d *tr**** d *+***** d 

p r o d u c t i o n s  1.230308E+06 1.230539E+06 1.230739E+06 1.230910E+06 1.231051E+06 1.231049E+06 
a b s o r p t i o n s  9.935671E+05 9.939184E+05 9.942503E+05 9.945639E+05 9.948606E+05 9.948588E+05 
k i n f i n i t y  1.238274E+00 1.238068E+00 1.237857E+00 1.237638E+00 1.237410E+00 1.237411E+00 

i n i t i a l  ******+ d ******* d ******* d ******* d ****ir** - - - 
a c t i n i d e  
a b s o r p t i o n s  9.816583E+05 9.818589€+05 9.820431E+05 9.822113E+05 9.823639E+05 9.823629E+05 
n o n - a c t i n i d e  
abs. f r a c s .  1.198596E-02 1.213330E-02 1.227772E-02 1.242018E-02 1.256132E-02 1.256043E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  o r o d u c t s  

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOmw, burnup= 8043.mwd, f l u x =  9.22~+17n/cm**2-sec 

i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

page 51 
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gd155 
sm147 
t c  9 9  
nd145 
cd113 
rno 95 
sm152 
sm150 
gd157 
k r  83 
cs135 
r u l O l  
p r 1 4 1  
eu153 
l a 1 3 9  
sm151 
ba137 
pd105 
z r  93 
aglO9 

i 1 2 9  
nd144 
rno 9 7  
gd152 
z r  91  

Y 89 
ru102 
pd108 
ce142 
nd148 
nd146 
in115  
ba138 
ce140 
xe132 
pd107 
rno 98 
mo100 
xe134 
z r  92  

i 1 2 7  
ru104  

r b  85 
c d l l  1 

1.89E-04 
1.28E-04 
1.24E-04 
9.79E-05 
9.18E-05 
6.79E-05 
6.29E-05 
4.50E-05 
4.99E-05 
4.23E-05 
3.90E-05 
3.03E-05 
2.90E-05 
2.83E-05 
2.38E - 05 
1.77E-05 
1.14E-05 
1.10E-05 
9.51E-06 
7.71E-06 
7.56E-06 
7.20E-06 
5.39E-06 
2.54E-06 
2.51E-06 
2.40E-06 
2.22E-06 
2.04E-06 
1.98E-06 
1.90E-06 
1.60E-06 
1.36E-06 
1.36E-06 
1.28E-06 
1.16E-06 
1 .OPE-06 
7.89E-07 
7.66E-07 
7.55E-07 
6.06E-07 
5.30E-07 
4.93E-07 
4.25E-07 
t based c 

f r a c t i o n  o f  t o t a l  absor  t i o n  r a t e  
8043. mwd f l u x =  9.22E+g7n/cm**2-sec ******* d A * * * * * *  d ******* d ******* d 
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f a r  

bwer= 

1.04E-07 
8.94E-08 
8.91E-08 
8.06E-08 
8.29E-08 
6.22E-08 
6.23E-08 
9.84E-08 
4.82E-08 
5.04E-08 
4.12E-08 
4.49E-08 
6.27E-08 
4.16E-08 
2.68E - 08 
2.93E-08 
2.72E-08 
2.38E-08 
1.90E-08 
1.83E-08 
1.92E-08 
1.93E-08 
1.67E-08 
1.62E-08 
1.44E-08 
1.24E-08 
1.12E-08 
1.14E-08 
9.89E-09 
1.04E-08 
9.13E-09 
8.31E-09 
8.25E-09 
6.63E-09 
5.63E-09 
6.05E-09 
4.42E-09 

i t  based o 

l . l O E - 0 7  1.16E-07 1.21E-07 
9.82E-08 1.07E-07 1.17E-07 
9.47E-08 1.00E-07 1.06E-07 
8.43E-08 8.81E-08 9.19E-08 
8.61E-08 8.91E-08 9.21E-08 
6.52E-08 6.83E-08 7.13E-08 
6.52E-08 6.81E-08 7.10E-08 
9.84E-08 9.83E-08 9.83E-08 
5.13E-08 5.46E-08 5.79E-08 
5.29E-08 5.53E-08 5.78E-08 
4.52E-08 4.94E-08 5.38E-08 
4.70E-08 4.91E-08 5.12E-08 
6.30E-08 6.33E-08 6.36E-08 
4.36E-08 4.56E-08 4.76E-08 
2.94E-08 3.21E-08 3.49E-08 
3.07E-08 3.21E-08 3.35E-08 
2.86E-08 2.99E-08 3.13E-08 
2.52E-08 2.66E-08 2.81E-08 
2.08E-08 2.28E-08 2.48E-08 
2.00E-08 2.19E-08 2.38E-08 
2.04E-08 2.15E-08 2.27E-08 
2.03E-08 2.13E-08 2.24E-08 
1.83E-08 2.00E-08 2.18E-08 
1.69E-08 1.77E-08 1.84E-08 
1.51E-08 1.59E-08 1.66E-08 
1.36E-08 1.49E-08 1.62E-08 
1.19E-08 1.25E-08 1.32E-08 
1.20E-08 1.25E-08 1.31E-08 
1.06E-08 1.14E-08 1.21E-08 
1.10E-08 1.15E-08 1.20E-08 
9.81E-09 1.05E-08 1.12E-08 
8.81E-09 9.31E-09 9.81E-09 
8.63E-09 9.02E-09 9.40E-09 
7.28E-09 7.95E-09 8.65E-09 
5.90E-09 6.16E-09 6.42E-09 
6.04E-09 6.03E-09 6.02E-09 
4.83E-09 5.26E-09 5.71E-09 

n b&w 15x15, 3.00wt%, 20gwd/mt 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  

8043.mwd, f l u x =  9.22E+07n/cn ******* d ******* d ******* d 

l . 2 l E - 0 7  
1.17E-07 
1.06E-07 
9.19E-08 
8.52E-08 
7.13E-08 
7.10E-08 
6.69E-08 
5.79E-08 
5.78E-08 
5.38E-08 
5.12E-08 
5.09E-08 
4.76E-08 
3.49E-08 
3.35E-08 
3.13E-08 
2.81E-08 
2.48E-08 
2.38E-08 
2.27E-08 
2.24E-08 
2.18E-08 
1.84E-08 
1.66E-08 
1.62E-08 
1.32E-08 
1.31E-08 
1.21E-08 
1.20E-08 
1.12E-08 
9.81E-09 
9.40E-09 
8.65E-09 
6.42E-09 
5.80E-09 
5.71E-09 

u 40% h20/ 
r a t e  

1**2-sec ******* d 

f i s s i o n  p r o d u c t s  

Page 43 

page 53 



03 15:43 1996 F i l e  Name: t u f f 9 . s u m  BBA000000-01717-0200-00021 REV 00 ATTACHMENT Page 44 X I X  - 

1 . 5 7 ~ - 1 2  
3.36E-13 
8.62E-13 
1.99E- 13 
4.21E-13 
5.74E-14 
1.72E-13 

f a r - f i e l d  c r  f i s s i o n  p r o d u c t s  page 54 i t  based o 
f r a c t i o n  o f  t o t a l  abso r  t i o n  r a t e  

power= .OOmw, bu rnup=  8043 .mwd, f l u x =  9.22E+g7n/cm**2-sec 
in i t ia l  ******* d ******* d ******* d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based  o n  b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 1.468E-03mw, burnup=8.0428E+03mwd f l u x =  9.22E+07n/cm**2-sec 

0 nuc  [ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* ,-J ******* d ******* d 
h 1 3.97E-04 4.17E-04 4.37E-04 4.57E-04 4.77E-04 4.77E-04 
h 2 1.18E-06 1.24E-06 1.30E-06 1.36E-06 1.42E-06 1.42E-06 
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h 3 
h 4 

he 3 
he  4 
he 6 
ne 20 
ne  21 
ne  22 
ne  23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a1 27 
a1 28 
a l  29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
0 f l u x  
1 

sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% 
.= 1.468E-03mw, burnup=8.0428E+03mwd f l u x =  9.22E+07n/cm**2-sec 

n u c ( i d e  c o n c e n t r a t i o n s ,  gram atom 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charae ******* d ******* d ******* d ******* d ******* 
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sas2h: 
power 

f a r - f  i e [ d  
.= 1.468E-0 

charge * 
1.44E-06 
1.81E-11 
8 .08E-12 

.00E+00 
1.17E-27 
4.43E-32 
9 .99E-07 
1.62E-01 
9.51E+00 
7.00E+02 
1.79E+02 
9.56E-13 
3.63€+04 
1.12E-22 
8.62E-39 

.00E+00 
1.40E-12 
7 .39E-28 
8 .60E-07  
4.17E+01 
2.77E-14 
1.32E-14 
7 .36E-41 
9 .61E-40 

.00E+00 
2.99E-10 
7 .60E-17 
8.23E-03 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 1.468E-03mw, burnup=8.0428E+03mwd f l u x =  9.22E+07n/cm**2-sec 

0 n u c ( i d e  c o n c e n t r a t i o n s ,  gram atoms 

cm245 
cm246 
cm247 
cm248 
cm249 
cm25 0 
cm25 1 

t o t a l s  
f l u x  

charge * 
5.92E-16 
2.31E-18 
1.87E-22 
1 .SO€-25 

.00E+00 
3.70E-41 

.00E+00 
3.73E+04 

0 l q  a r r a y  has 
0 3 q  a r r a y  has 
0 3 q  a r r a y  has 
0 3 q  a r r a y  has 
0 4q a r r a y  has 
0 54q a r r a y  has 
l l i b r a r y  i n f o r m a t i o n . .  

20 e n t r  
1 e n t r  
1 e n t r  
1 e n t r  
1 e n t r  

12 e n t r  

es. 
es. 
es. 
es. 
es. 
es . 

b a s i s  = ****** d 
1.04E-15 
4.55E-18 

s i n g l e  r e a c t a  '****** **** 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 7 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  
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f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  L w r  o r i g e n - s  b i n a r y  work ing l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  L i b r a r i e s  o f  s c a l e  4.2 * 
x d a t a  f rom t h e  L i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  L i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f r o m  
* t h e  11presas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  rriurnupll l i b r a r y  * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* t l e  pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
tr see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  La te r  updates t 

* * 
................................................................................ 
* * 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  L i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwt%, 20gwd/mtu 40% h2o/ 8% uo2 page 59 

power= .OOmw, burnup= 9383.mwd, f l u x =  9.22E+07n/cm**2-sec 
b a s i s  = 

(note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  on ly ,  i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  app l ied . )  
i n i t i a l  ******* d ******* d * * * * A * *  d ******* d ******* d 

p r o d u c t i o n s  1.232141E+06 1.232255E+06 1.232342E+06 1.232401E+06 1.232434E+06 1.232432E+06 
a b s o r p t i o n s  9.958843E+05 9.961657E+05 9.964301E+05 9.966786E+05 9.969119E+05 9.969099E+05 
k i n f i n i t y  1.237233E+00 1.236998E+00 1.236757E+00 1.236508E+00 1.236251E+00 1.236252E+00 

i n i t i a l  *t***** d ******* d ******* ,.j **x* * * *  d ******* d 
a c t i n i d e  
a b s o r p t i o n s  9.833770E+05 9.835148E+05 9.836378E+05 9.837461E+05 9.838402E+05 9.838389E+05 
n o n - a c t i n i d e  
abs. f r a c s .  1.255894E-02 1.269954E-02 1.283813E-02 1.297551E-02 1.311225E-02 1.311159E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 9383.mwd f l u x =  9.22E+07n/cm**2-sec 
0 init ial A * * * * * *  d ******* d A * * * * * *  d ******* d ******* d 
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1.27E-05 
1.08E-05 
9.33E-06 
8.65E-06 
8.22E-06 
6.15E-06 
3.26E-06 
2.86E-06 
2.74E-06 
2.44E - 06 
2.54E-06 
2.26E-06 
2.17E-06 
1.82E-06 
1 .56E-06 
1.56E-06 
1.46E-06 
1.29E-06 
1.32E-06 
9 .01E-07 
8 .74E-07 
8.61E-07 
6.91E-07 
5.53E-07 
6.09E-07 
5.66E - 0 7  

f a r - f i e l d  c r  

1.33E-05 
1.13E-05 
9.89E - 06 
9.02E-06 
8.57E-06 
6.41E-06 
3.51E-06 
2.98E-06 
2.85E-06 
2.57E-06 
2.65E-06 
2.35E-06 
2.26E-06 
1.90E-06 
1.63E-06 
1.62E-06 
1.52E-06 
1.36E-06 
1.38E-06 
9.38E-07 
9.11E-07 
8.97E-07 
7.19E-07 
5.99E-07 
6.36E-07 
5.91E-07 

i t  based c f i s s i o n  p r o d u c t s  page 61 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= OOmw, burnup= 9383.mwd f l u x =  9.22E+07n/cm**2-sec 
0 inijial * * * i t * * *  d ******* d A * * * * * *  d ******* d ******* d 

z r  9 6  
nd150 
xe136 
b r  8 1  
r b  85 
c d l  I 1 
z r  94  
z r  9 0  
sm154 
t e 1 3 0  
r b  8 7  
s e  7 7  
gd154 
pd106 
gd156 
k r  84  
eu152 
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3.34E-08 3 . 4 8 ~ - 0 8  
3.13E-08 3.26E-08 
2.81E-08 2.95E-08 
2.48E-08 2.68E-08 
2.38E-08 2.58E-08 
2.18E-08 2.36E-08 
2.27E-08 2.38E-08 
2.24E-08 2.34E-08 
1.62E-08 1.76E-08 
1.84E-08 1.91E-08 
1.66E-08 1.73E-08 
1.32E-08 1.39E-08 
1.21E-08 1.29E-08 
1.31E-08 1.37E-08 
1.12E-08 1.20E-08 
1.20E-08 1.25E-08 
9.81E-09 1.03E-08 
8.65E-09 9.38E-09 
9.40E-09 9.78E-09 
5.71E-09 6.17E-09 
6.42E-09 6.69E-09 
5.58E-09 -5.83E-09 

f a r - f  i e t d  c r l  t based c 

power= OOmw burnup= 
iniiial A * * * * * *  d 

f r a c t i o n  o f  t o t a t  a b s o r p t i o n  r a t e  
9383.mwd f l u x =  9.22E+O7n/cm**2-sec ******* d A* * * * * *  d ******* d ******* d 

f i s s i o n  p r o d u c t s  page 62 
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ge 76 2.88E-10 3.00E-10 3.12E-10 3.23E-10 3.35E-10 3.35E-10 
h0165 2.23E-10 2.39E-10 2.55E-10 2.72E-10 2.90E-10 2.90E-10 
dy160 1.35E-10 1.48E-10 1.60E-10 1.74E-10 1.88E-10 1.88E-10 
k r  85 1.84E-10 2.02E-10 2.02E-10 2.02E-10 2.02E-10 1.80E-10 
xe128 9.13E-11 9.91E-11 1.07E-10 1.16E-10 1.25E-10 1.25E-10 
te124 5.53E-11 5.84E-11 6.17E-11 6.50E-11 6.84E-11 6.84E-11 
s r  86 5.18E-11 5.57E-11 5.98E-11 6.40E-11 6.84E-11 6.84E-11 
sn116 3.51E-11 3.82E-11 4.13E-11 4.46E-11 4.80E-11 4.80E-11 
ce144 5.65E-11 2.14E-10 2.14E-10 2.14E-10 2.14E-10 4.51E-11 
s r  8 7  3.67E-11 3.84E-11 4.00E-11 4.17E-11 4.34E-11 4.34E-11 
n b  94 2.25E-11 2.39E-11 2.52E-11 2.66E-11 2.81E-11 2.81E-11 
se  76 1.67E-11 1.78E-11 1.9OE-11 2.02E-11 2.15E-11 2.15E-11 
te122 1.47E-11 1.59E-11 1.72E-11 1.86E-11 2.00E-11 2.00E-11 
ge 74 1.65E-11 1.72E-11 1.79E-11 1.85E-11 1.92E-11 1.92E-11 
e r166  1 1 7 E - 1  1.26E-11 1.35E-11 1.44E-11 1.53E-11 1.53E-11 
ge 72 1.16E-11 1 2 E - 1  1.27E-11 1.32E-11 1.37E-11 1.37E-11 

5.52E-12 5.72E-12 5.71E-12 5.71E-12 5.70E-12 5.46E-12 
ru106 90 4.59E-12 1.29E-11 1.30E-11 1.31E-11 1.32E-11 4.00E-12 
sb125 4.18E-12 6.12E-12 6.14E-12 6.16E-12 6.18E-12 3.97E-12 
k r  80 2.45E-12 2.71E-12 2.99E-12 3.29E-12 3.62E-12 3.62E-12 
e r 1 6 7  5.32E-13 5.89E-13 6.51E-13 7.16E-13 7.86E-13 7.86E-13 
te123  3.17E-13 3.53E-13 3.91E-13 4.32E-13 4.76E-13 4.76E-13 
cd108 1.01E-13 1.15E-13 1.30E-13 1.46E-13 1.64E-13 1.64E-13 
n b  95 3.18E-13 5.46E-11 5.46E-11 5.45E-11 5.45E-11 1.18E-13 
z r  95 1.56E-13 5.89E-11 5.88E-11 5.88E-11 5.88E-11 5.78E-14 
te127m 9.79E-14 3.09E-12 3.10E-12 3.11E-12 3.12E-12 5.55E-14 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 2Ogwd/mtu 40% h20/ 8% uo2 
o f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 9383 mwd f l u x =  9 22E+07n/cm**2-sec 
0 in i t ia l  A** * * * *  d ******; d A* * * * * *  dS*******  d ******* d 

be 9 3.62E-14 3.77E-14 3.91E-14 4.06E-14 4.21E-14 4.21E-14 
Y PI 7.726-14 5.05E-11 5.05E-11 5.04E-11 5.04E-11 2.60E-14 

11 7 1.47E-14 1.53E-14 1.59E-14 1.65E-14 1.71E-14 1.71E-14 
sn114 8.92E-15 9.70E-15 1.05E-14 1.13E-14 1.22E-14 1.22E-14 
s b l 2 6  6.42E-15 8.64E-15 8.94E-15 9.24E-15 9.54E-15 7.54E-15 
ru103 8.60E-15 1.37E-10 1.37E-10 1.38E-10 1.38E-10 1.72E-15 
s r  89 5.89E-15 1.08E-11 1.08E-11 1.08E-11 1.07E-11 1.67E-15 
ce141 4.87E-15 5.766-10 5.76E-10 5.76E-10 5.76E-10 6.91E-16 
sn123 2.00E-16 3.80E-15 3.80E-15 3.80E-15 3.81E-15 1.23E-16 
tb160  1.35E-16 2.72E-14 2.85E-14 2.98E-14 3.11E-14 6.77E-17 
pm148m 1.42E-16 1.41E-12 1.41E-12 1.41E-12 1.42E-12 3.09E-17 
c d l l 5 m  1.90E-17 9.54E-14 9.56E-14 9.59E-14 9.61E-14 4.64E-18 
cd lO9  1.61E-18 3.92E-18 4.19E-18 4.47E-18 4.79E-18 1.84E-18 
te129m 8.44E-18 6.84E-13 6.84E-13 6.85E-13 6.86E-13 1.29E-18 
sb124 3.14E-18 1.77E-15 1.81E-15 1.85E-15 1.88E-15 1.19E-18 
pm148 2.48E-19 4.97E-14 4.97E-14 4.98E-14 4.98E-14 5.51E-20 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/  8% uo2 

power= 1.468E-03mw, burnup=9.3832E+03mwd, f l u x =  9.22E+07n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly  
charge ******* d ******* d ******* d ******* d ******* d 

h 1 4.77E-04 4.96E-04 5.16E-04 5.36E-04 5.56E-04 5.56E-04 
h 2 1.42E-06 1.48E-06 1.54E-06 1.60E-06 1.66E-06 1.66E-06 
h 3 1.55E-11 1.70E-11 1.72E-11 1.73E-11 1.75E-11 1.58E-11 
h 4 .00E+00 2.50E-35 2.52E-35 2.54E-35 2.56E-35 .00E+00 

he 3 8.70E-09 8.99E-09 9.27E-09 9.55E-09 9.83E-09 9.83E-09 
he 4 7.89E-05 8.22E-05 8.55E-05 8.88E-05 9.21E-05 9.21E-05 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  

l i g h t  e lemen ts  
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ne  20 
ne  21  
ne  22 
ne  23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
a l  2 7  
a1 28  
a l  29  
a1 3 0  
s i  28  
s i  29  
s i  3 0  
s i  3 1  
s i  3 2  

: o t a l s  
f l u x  

sas2h: 
power 

f a r - f i e l d  c r i t  based  on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
= 1.468E-03mw, burnup=9.3832E+03mwd, f l u x =  9.22€+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r . a s s e m b l y  

=harap  ******* d ******* d ******* ******* d ******* d 
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sas2h: 
power 

0 

4.35E-08 4.55E-08 4.76E-08 4.97E-08 5.17E-08 5.17E-08 
1.39E-33 1.23E-25 1.28E-25 1.33E-25 1.37E-25 7.63E-35 
9.49E-09 9.83E-09 1.02E-08 1.05E-08 1.09E-08 1.09E-08 
1.72E-10 1.79E-10 1.85E-10 1.92E-10 1.98E-10 1.98E-10 
2.21E-08 2.36E-08 2.51E-08 2.67E-08 2.82E-08 2.82E-08 
6.64E-03 6.96E-03 7.27E-03 7.59E-03 7.90E-03 7.90E-03 
3.22E-11 3.36E-11 3.50E-11 3.63E-11 3.77E-11 3.77E-11 
1.50E-08 1.60E-08 1.70E-08 1.80E-08 1.90E-08 1.91E-08 
6.58E-06 6.84E-06 7.09E-06 7.33E-06 7.58E-06 7.58E-06 
3.93E-15 4.10E-15 4.27E-15 4.43E-15 4.60E-15 4.60E-15 
6.79E-32 6.02E-24 6.25E-24 6.47E-24 6.68E-24 3.72E-33 
1.53E-08 1.59E-08 1.64E-08 1.70E-08 1.76E-08 1.76E-08 
3.27E-08 3.41E-08 3.53E-08 3.66E-08 3.78E-08 3.76E-08 
4.30E-03 4.59E-03 4.89E-03 5.18E-03 5.48E-03 5.48E-03 
3.68E-01 3.83E-01 3.97E-01 4.12E-01 4.27E-01 4.27E-01 
2.87E-09 3.50E-09 3.52E-09 3.53E-09 3.55E-09 2.85E-09 
7.88E-02 8.21E-02 8.54E-02 8.88E-02 9.21E-02 9.22E-02 
2.61E-28 2.72E-13 2.83E-13 2.94E-13 3.05E-13 3.05E-28 
5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
9.90E-03 1.03E-02 1.07E-02 1.10E-02 1.14E-02 1.14E-02 
6.14E-26 6.38E-11 6.61E-11 6.84E-11 7.07E-11 7.07E-26 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
= 1.468E-03mw, burnup=9.3832E+03mwd f l u x =  9.22E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.43E-06 1.43E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
6.57E-29 5.84E-21 6.05E-21 6.27E-21 6.48E-21 3.60E-30 
5.27E-32 5.48E-17 5.69E-17 5.89E-17 6.10E-17 6.10E-32 
1.18E-06 1.24E-06 1.29E-06 1.33E-06 1.38E-06 1.36E-06 
1.92E-01 2.00E-01 2.07E-01 2.15E-01 2.22E-01 2.22E-01 
9.60E+00 9.62E+00 9.64E+00 9.67E+00 9.69E+00 9.69E+00 
6.95E+02 6.94E+02 6.92E+02 6.91E+02 6.90E+02 6.9OE+02 
1.80E+02 1.81E+O2 1.81E+02 1.81E+02 1.81E+02 1.81E+O2 
1.22E-12 1.15E-06 1.15E-06 1.16E-06 1.16E-06 1.47E-12 
3.63E+04 3.63€+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
1.12E-22 l . 12E-07  1.12E-07 l . 12E-07  1.12E-07 1.12E-22 
3.78E-38 5.23E-38 7.17E-38 9.69E-38 1.29E-37 1.30E-37 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.19E-12 3.12E-12 3.12E-12 3.12E-12 3.11E-12 1.02E-12 
7.39E-28 7.41E-13 7.40E-13 7.40E-13 7.40E-13 7.40E-28 
1.02E-06 1.06E-06 1.10E-06 1.14E-06 1.18E-06 1.18E-06 
4.16E+01 4.16E+01 4.16E+01 4.15E+01 4.15E+01 4.15E+01 
3.64E-14 5.48E-07 5.48E-07 5.48E-07 5.47E-07 4.52E-14 
2.34E-14 1.62E-05 1.62E-05 1.62E-05 1.62E-05 3.77E-14 
3.22E-40 4.47E-40 6.12E-40 8.27E-40 1.10E-39 1.11E-39 
1.72E-39 1.19E-15 1.19E-15 1.19E-15 1.19E-15 2.78E-39 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.83E-10 4.04E-10 4.04E-10 4.04E-10 4.04E-10 2.67E-10 
2.05E-17 9.43E-14 9.61E-14 9.80E-14 9.97E-14 5.47E-18 
8.20E-03 8.29E-03 8.29E-03 8.29E-03 8.28E-03 8.17E-03 
2.01E+01 2.07E+01 2.13E+01 2.19E+01 2.24E+01 2.24E+01 
2.89E-01 3.05E-01 3.21E-01 3.37E-01 3.53E-01 3.53E-01 
3.95E-05 4.49E-05 4.72E-05 4.96E-05 5.20E-05 4.78E-05 
6.73E-06 7.48E-06 8.27E-06 9.10E-06 9.98E-06 9.98E-06 
5.15E-30 5.70E-15 6.30E-15 6.94E-15 7.61E-15 7.66E-30 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=9.3832E+03mwd, f l u x =  9.22E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charge ******* d ******* d ******* d ******* d ******* d 
cm245 1.23E-15 1.45E-15 1.69E-15 1.96E-15 2.26E-15 2.26E-15 
cm246 5.57E-18 6.77E-18 8.15E-18 9.73E-18 1.15E-17 1.15E-17 
cm247 5.53E-22 7.03E-22 8.84E-22 1.1OE-21 1.36E-21 1.36E-21 
cm248 5.39E-25 7.15E-25 9.39E-25 1.22E-24 1.57E-24 1.57E-24 
cm249 .00E+00 8.13E-36 1.07E-35 1.38E-35 1.78E-35 .00E+00 
cm250 1.60E-40 2.22E-40 3.03E-40 4.08E-40 5.44E-40 5.44E-40 
cm251 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  9.21€+07 9.22E+07 9.22E+07 9.22E+07 9.22E-08 
0 I q  a r r a y  has 20 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
I l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 8 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  L w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
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* d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * * * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  11presas21a case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  llEurnup1l l i b r a r y  * 
* f i s s i o n  p roduc t  y i e l d s  a r e  f rom e n d f / b - v  
* 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* t r e  pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, 
* produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wtX 20gud/mtu 40% h2o/ 8% uo2 

power= .OOmw, burnup= 10724.mwd. f l u x =  9..h~+07n/cm**2-sec 
b a s i s  = 

(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t ,  on ly ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a re  a p p l i e d  
i n i t i a l  ***+*** d t****** d ******* d ******* d ******* d 

p r o d u c t i o n s  1.233181E+06 1.233189E+06 1.233173E+06 1.233132E+06 1.233067E+06 1.233064E+06 
a b s o r p t i o n s  9.976366E+05 9.978565E+05 9.980606E+05 9.982511E+05 9.984277E+05 9.984253€+05 
k i n f i n i t y  1.236103E+00 1.235838E+00 1.235569E+OO 1.235292E+00 1.235008E+00 1.235009E+00 

i n i t i a l  ******* d ******* d ******* d t****** d ******* d 
a c t i n i d e  
a b s o r ~ t i o n s  9.845568E+05 9.846375E+05 9.847045E+05 9.847583E+05 9.847991E+05 9.847976€+05 
n o n - a c t i n i d e  
abs. f r a c s .  1.311076E-02 1.324737E-02 1.338202E-02 1.351643E-02 1.365000E-02 1.364917E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= . OOmw, burnup= 10724.mwd, f l u x =  9.22E+!7n/cm**2-sec 
0 i n i t i a l  ******* d ******* d ******* d ******* d ******* d 
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5.35E-05 
4.03E-05 
3.86E-05 
3.82E-05 
3.16E-05 
1.77E-05 
1.50E-05 
1.52E-05 
1.26E- 05 
1.16E-05 
1.01E-05 
9.59E-06 
7.17E-06 
4.32E-06 
3.33E-06 
3.18E-06 
2.99E-06 
2.96E-06 
2.63E-06 
2.53E-06 
2.13E-06 
1.83E-06 
1.81E-06 
1.70E-06 
1.56E-06 
1.54E-06 
1.05E-06 
1.02E-06 
1.00E-06 
7.49E-07 
8.04E-07 
7.17E-07 
6.64E-07 

f a r - f i e l d  c r  

power= .OOmw 
i n i t i a l  

z r  96  
nd150 
xe136 
b r  81 
r b  85 
c d l  I I 
z r  94 
z r  90 
sm154 
te130 
r b  87  
gd154 
se 77 
pd106 
gd156 
k r  84 
eu152 
s b l 2 l  
ba135 
se 79 
d 161 
sg123 

5.40E-05 
4.17E-05 
4.OOE-05 
3.96E-05 
3.27E-05 
1.80E-05 
1.56E-05 
1.57E-05 
1.31E-05 
1.22E-05 
1.05E-05 
9.94E-06 
7.42E-06 
4.61E-06 
3.44E-06 
3.30E-06 
3.13E-06 
3.07E-06 
2.72E-06 
2.62E-06 
2.20E-06 
1.90E-06 
1.88E-06 
1.76E-06 
1.64E-06 
1.60E-06 
1.09E-06 
1.06E-06 
1.04E-06 
8.03E-07 
8.32E-07 
7.44E-07 
6.89E-07 
t based a 

1.94E-06 2.01E-06 2.07E-06 2 . 0 7 ~ - 0 6  
1.82E-06 1.88E-06 1.94E-06 1.94E-06 
1.71E-06 1.78E-06 1.86E-06 1.86E-06 
1.65E-06 1.71E-06 1.77E-06 1.77E-06 
1.12E-06 1.16E-06 1.20E-06 1.20E-06 
1.09E-06 1.13E-06 1.16E-06 1.16E-06 
1.07E-06 1.11E-06 1.15E-06 1.15E-06 
8.58E-07 9.16E-07 9.75E-07 9.75E-07 
8.60E-07 8.88E-07 9.16E-07 9.16E-07 
7.71E-07 7.98E-07 8.26E-07 8.26E-07 
7.14E-07 7.39E-07 7.64E-07 7.64E-07 

In b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 
f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
10724 mwd f l u x =  9 22E+g7n/cm**2-sec ******; d i****** d ******* d 
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2. 
2. 
2. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
7. 
7. 
5. 

f a r - f  

96E-08 3.17E-08 3 . 3 9 ~ - 0 8  3.62E-08 3 . 8 6 ~ - 0 8  3 1 8 6 ~ - 0 8  
74E-08 2.86E-08 2.98E-08 3.11E-08 3.23E-08 3.23E-08 
66E-08 2.77E-08 2.88E-08 2.98E-08 3.09E-08 3.09E-08 
20E-08 2.36E-08 2.53E-08 2.70E-08 2.88E-08 2.88E-08 
13E-08 2.20E-08 2.27E-08 2.34E-08 2.42E-08 2.42E-08 
96E-08 2.03E-08 2.11E-08 2.19E-08 2.26E-08 2.26E-08 
54E-08 1.62E-08 1.71E-08 1.80E-08 1.88E-08 1.88E-08 
58E-08 1.65E-08 1.72E-08 1.79E-08 1.85E-08 1.85E-08 
54E-08 1.59E-08 1.65E-08 1.71E-08 1.76E-08 1.76E-08 
43E-08 1.51E-08 1.59E-08 1.68E-08 1.76E-08 1.76E-08 
41E-08 1.46E-08 1.51E-08 1.56E-08 1.62E-08 1.62E-08 
17E-08 1.26E-08 1.35E-08 1.44E-08 1.53E-08 1.53E-08 
19E-08 1.25E-08 1.30E-08 1.36E-08 1.41E-08 1.41E-08 
OPE-08 1.13E-08 1.17E-08 1.21E-08 1.25E-08 1.25E-08 
68E-09 8.21E-09 8.77E-09 9.34E-09 9.94E-09 9.94E-09 
47E-09 7.73E-09 8.00E-09 8.26E-09 8.52E-09 8.52E-09 
91E-09 6.34E-09 6.77E-09 7.23E-09 7.70E-09 7.70E-09 
i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
.OOmw, burnup= 10724.mwd, f l u x =  9.22E+07n/cm**2-sec 

,,itial ******* d ******* d ******* d ******* d ******* d 

c d l  10 5.58E-09 6.07E-09 6.59E-09 7.13E-09 7.70E-09 7.70E-09 
sn126 6.55E-09 6.79E-09 7.04E-09 7.28E-09 7.53E-09 7.53E-09 
s e  78  5.78E-09 5.99E-09 6.19E-09 6.40E-09 6.61E-09 6.61E-09 
eu154 5.33E-09 6.38E-09 6.61E-09 6.84E-09 7.08E-09 6.02E-09 
ag107 4.38E-09 4.74E-09 5.11E-09 5.50E-09 5.90E-09 5.90E-09 
sr 90  5.73E-09 5.98E-09 5 . 9 7 ~ - 0 9  5.97E-09 5.96E-09 5 . 6 7 ~ - 0 9  
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6.84E-11 
6.84E-11 
4.80E-11 
4.34E-11 
4.51E-11 
2.81E-11 
2.15E-11 
2.00E-11 
1.92E-11 
1.53E-11 
1.37E-11 
5.46E-12 
3.62E-12 
3.97E-12 
4.00E-12 
7.85E-13 
4.76E-13 
1.64E-13 
4.22E-14 
1.18E-13 
5.55E-14 

f a r - f i e l d  c r  . i t  based 01 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmw, burnup= 10724.mwd, f l u x =  9 .22~+ i7n /cm**2 -sec  
i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

s r  89 
ru103 
ce141 
sn123 
tb160  
pml48m 
cd109 
c d l  l 5 m  
sb124 
te129m 
pm148 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwt%, 2Ogwd/mtu 40% h20/  8% uo2 
power= 1.468E-03mw, burnup=I.O724E+04mwd f l u x =  9.22E+07n/cm**2-sec 

n u c I  i d e  c o n c e n t r a t i o n s .  gram atoms 
b a s i s  = s i n g l e  r e a c t ~ r ~ a s s e m b l ~  ****** d ******* d ******* d 

6.16E-04 6.36E-04 6.36E-04 
1.84E-06 1.89E-06 1.89E-06 
1.79E-11 1.81E-11 1.61E-I1 
2.63E-35 2.65E-35 .00E+00 
1.06E-08 1.09E-08 1.09E-08 
1.02E-04 1.05E-04 1.05E-04 

.00E+00 .00E+00 .00E+00 
1.23E-05 1.27E-05 1.27E-05 
2.45E-09 2.60E-09 2.60E-09 
8.06E-08 8.33E-08 8.33E-08 
2.64E-15 2.64E-15 2.64E-30 
1.56E-11 1.56E-11 9.16E-12 

f i s s i o n  p r o d u c t s  
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na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a l  27 
a l  28 
a l  29 
a1 30  
s i  28 
s i  29 
s i  30 
s i  31 
s i  3 2  

: o t a l s  
f l u x  

sas2h: 
power 

1 1996 F i l e  Name: t u f f 9 . s u m  BBA000000-01717-0200-00021 REV 00 ATTACHMENT 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 
,= 1.468E-03mw, burnup=l.O724E+04mwd f l u x =  9.22E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram a 
b a s i s  = s i n g l e  r e a c t o r  assembl 

,-haroe ******* d ******* d ******* d ******* d ******* d 

X I X  Page 59 
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sas2h: f a r - f i e l d  c r i t  based on b8w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 1.468E-03mw, burnup=I.O724E+04mwd f l u x =  9.22E+07n/cmx*2-sec 

n u c l i d e  c o n c e n t r a t  i o n s .  gram atoms 

charge  
1.43E-06 
1.81E-11 
8.08E-12 

.00E+00 
3.60E-30 
6.10E-32 
1.36E-06 
2.22E-01 
9 . 6 9 ~ + 0 0  
6 . 9 0 ~ + 0 2  
1.81€+02 
1.47E-12 
3 . 6 3 ~ + 0 4  
1.12E-22 
1.30E-37 

.00E+00 
1.02E-12 
7.40E-28 
1.18E-06 
4.15E+01 
4.52E-14 
3.77E-14 
l . l l E - 3 9  
2.78E-39 

.00E+00 
2.67E-10 
5.47E-18 
8.17E-03 
2.24€+01 
3.53E-01 
4.78E-05 
9.98E-06 
7.66E-30 
6.45E-27 

.00E+00 

.00E+00 
1.47E-34 
6.73E-32 

b a s i s  = s i n g l e  r e a c t o r . a s s e m b l y  
r * * * * *  d ******* d ******* d 
1.43E-06 1.43E-06 1.43E-06 
1 . 8 - 1  8 E - 1  1.81E-11 
8.08E-12 8.08E-12 8.08E-12 

.00E+00 .00E+00 .00E+00 
7.12E-21 7.33E-21 1.91E-31 
6.71E-17 6.90E-17 6.91E-32 
1.51E-06 1.56E-06 1.53E-06 
2.44E-01 2.51E-01 2 .5 lE -01  
9.75E+00 9.77E+00 9.77E+00 
6.86E+02 6.85€+02 6.85€+02 
1.82E+02 1.83E+02 1.83E+02 
1.16E-06 1.17E-06 1.71E- I2  
3.63E+04 3.63E+04 3.63E+04 
l .12E-07 1.12E-07 1.12E-22 
2.90E-37 3.72E-37 3.73E-37 

.00E+00 .00E+00 .00E+00 
3.12E-12 3.12E-12 8.67E-13 
7.40E-13 7.40E-13 7.40E-28 
1.30E-06 1.34E-06 1.34E-06 
4.15E+01 4.14€+01 4.141+01 
5.47E-07 5.47E-07 5.38E-14 
1.62E-05 1.62E-05 5.64E-14 
2.47E-39 3.18E-39 3.18E-39 
1.19E-15 1.19E-15 4.17E-39 

.00E+00 .00E+00 .00E+00 
4.04E-10 4.04E-10 2.52E-10 
1.05E-13 1.07E-13 1.43E-18 
8.28E-03 8.27E-03 8.14E-03 
2.41E+01 2.46E+Ol 2.46E+01 
4.00E-01 4.16E-01 4.16E-01 
5.89E-05 6.12E-05 5.56E-05 
1.29E-05 1.39E-05 1.39E-05 
9.81E-15 1.06E-14 1.07E-29 
1.44E-26 1.85E-26 1.86E-26 
2.14E-37 2.74E-37 .00E+00 

.00E+00 .00E+00 .00E+00 
1.68E-19 1.75E-19 1.75E-34 
7.70E-17 8.02E-17 8.02E-32 
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sas2h: f a r  
power= 1 

f l u x  

, - f i e l d  c r i t  based on b&w 15 
.468E-03mw, burnup=I .0724€+ 

x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 
,04mwd f l u x =  9.22E+07n/cm**2-sec 

n u c I i d e  c o n c e n t r a t i o n s ,  gram a 
b a s i s  = s i n g l e  r e a c t o r  assembl '****** d ******* d ******* d 

3.35E-15 3.78E-15 3.77E-15 
1.84E-17 2.13E-17 2.13E-17 
2.44E-21 2.92E-21 2.92E-21 
3.14E-24 3.90E-24 3.90E-24 
3.57E-35 4.43E-35 .00E+00 
1.21E-39 1.55E-39 1.55E-39 

.00E+00 .00E+00 .00E+00 
3.73€+04 3.73€+04 3.73€+04 
9.22E+07 9.22€+07 9.22E-08 

toms 
Y 

0 I q  a r r a y  has 20 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 9 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r  updated was... ................................................................................ 
* * 
* p r e l i m  L w r  o r i g e n - s  b i n a r y  work ing  L i b r a r y - - i d  = 1143 t 

* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
t d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  L i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
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* * 
* f i s s i o n  p roduc t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* t i e  pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * 
R produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  L i b r a r y .  
da ta  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  L i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  L i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gwd/mtu 40% h20/ 8% uo2 page 77 

power= .OOmw, burnup= 12064.mwd, f l u x =  9. .!22~+07n/cm**2-sec 
b a s i s  = 

(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  on ly ,  i f  c o r r e c t l y  weighted c ross  s e c t i o n s  a r e  a p p l i e d . )  
i n i t i a l  ******+ d ****+** d * * * * A * *  ,-j ******* ******* 4 

p r o d u c t i o n s  1.234046~+06 1.233959;+06 1.233848E+06 1.233716E+06 1.233562E+06 1.233559E+06 
a b s o r p t i o n s  9.992796E+05 9.994441E+05 9.995941E+05 9.997313E+05 9.998563E+05 9.998534E+05 
k i n f i n i t y  1.234936E+00 1.234645E+00 1.234349E+00 1.234047E+00 1.233739E+00 1.233740E+00 

i n i t i a l  ******* d ******* d ******* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  9.856426E+05 9.856710E+05 9.856871E+05 9.856911E+05 9.856834E+05 9.856814E+05 
n o n - a c t i n i d e  
abs. f r a c s .  1.364678E-02 1.378077E-02 1.391262E-02 1.404399E-02 1.417500E-02 1.417410E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
o f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOrnw burnup= 12064.mwd f l u x =  9.22E+07n/cm**2-sec 
0 in i t ia l  A * * * * * *  d ******* d A * * * * * *  d ******* d ******* d 
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E:;E 
sm151 
ag109 
z r  93 

i 1 2 9  
nd144 
rno 9 7  
gd152 
z r  91  
pd108 

Y 89 
ru lO2  
ce142 
nd148 
nd146 
in115  
ba138 
ce140 
pd107 
xe132 
mo 9 8  
mo100 
xe134 
r u  9 9  
z r  92  

i 1 2 7  
ru104 
sas2h: 

z r  9 6  
nd150 
xe136 
b r  81  
r b  85 
c d l l l  
z r  9 4  
z r  9 0  
sm154 
te130  
r b  8 7  
gd154 
se 7 7  
pd106 
gd156 
k r  84 
ba135 
eu152 
sb121 
se  79  
dy161 
sb123 
rulOO 
k r  8 6  
te128  
nd142 
pm147 

1.73E-05 1.79E-05 1.85E-05 1.91E-05 1.97E-05 1.97E-05 
1.73E-05 1.79E-05 1.84E-05 1.89E-05 1.95E-05 1.95E-05 
1.78E-05 1.81E-05 1.81E-05 1.82E-05 1.82E-05 1.79E-05 
1.41E-05 1.48E-05 1.54E-05 1.61E-05 1.67E-05 1.67E-05 
1.44E-05 1.48E-05 1.52E-05 1.57E-05 1.61E-05 1.61E-05 
1.16E-05 1.20E-05 1.23E-05 1.27E-05 1.31E-05 1.31E-05 
l . lOE-05  1.13E-05 1.17E-05 1.20E-05 1.23E-05 1.23E-05 
8.18E-06 8.44E-06 8.69E-06 8.94E-06 9.20E-06 9.20E-06 
5.51E-06 5.82E-06 6.14E-06 6.47E-06 6.80E-06 6.80E-06 
3.79E-06 3.91E-06 4.02E-06 4.14E-06 4.26E-06 4.26E-06 
3.58E-06 3.73E-06 3.88E-06 4.04E-06 4.20E-06 4.20E-06 
3.63E-06 3.74E-06 3.85E-06 3.96E-06 4.07E-06 4.07E-06 
3.39E-06 3.50E-06 3.60E-06 3.71E-06 3.82E-06 3.82E-06 
3.00E-06 3.09E-06 3.18E-06 3.28E-06 3.37E-06 3.37E-06 
2.89E-06 2.98E-06 3.07E-06 3.16E-06 3.25E-06 3.25E-06 
2.43E-06 2.50E-06 2.58E-06 2.65E-06 2.73E-06 2.73E-06 
2.10E-06 2.17E-06 2.24E-06 2.31E-06 2.37E-06 2.37E-06 
2.07E-06 2.13E-06 2.20E-06 2.26E-06 2.33E-06 2.33E-06 
1.94E-06 2.00E-06 2.06E-06 2.12E-06 2.18E-06 2.18E-06 
1.86E-06 1.93E-06 2.01E-06 2.08E-06 2.16E-06 2.16E-06 
1.77E-06 1.82E-06 1.88E-06 1.93E-06 1.99E-06 1.99E-06 
1.20E-06 1.24E-06 1.27E-06 1.31E-06 1.35E-06 1.35E-06 
1.16E-06 1.20E-06 1.24E-06 1.27E-06 1.31E-06 1.31E-06 
1.15E-06 1.18E-06 1.22E-06 1.25E-06 1.29E-06 1.29E-06 
9.75E-07 1.04E-06 l . lOE-06  1.16E-06 1.23E-06 1.23E-06 
9.16E-07 9.44E-07 9.72E-07 1.00E-06 1.03E-06 1.03E-06 
8.26E-07 8.53E-07 8.81E-07 9.09E-07 9.36E-07 9.36E-07 
7.64E-07 7.89E-07 8.14E-07 8.39E-07 8.64E-07 8.64E-07 

a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

r =  .OOmw burnup= 12064.mwd f l u x =  9.22E+07n/cm**2-sec 
i n i t i a \  L****** '-j ******* d L****** d ******* d ******* d 
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ba134 4. 
se  80 4. 
sm148 3. 
te125  4. 
eu155 4. 
t b 1 5 9  4. 
gd158 3. 
pd104 2. 
cd112 3.  
L i  6 2. 
sn117 2. 
dy164 1. 
cd114 1. 
dy162 1. 
s n l l 9  1. 
n b  93 1. 
sn115 1. 
p d l l O  1. 
s r  88 1. 
mo 96 9. 
c d l  10 7. 
b r  79  7. 
sas2h: f a r - f  

22E-08 4.48E-08 4.76E 
45E-08 4.58E-08 4.72E 
86E-08 4.10E-08 4.35E 
24E-08 4.38E-08 4.52E 
89E-08 6.60E-08 6.62E 
O2E-08 4.18E-08 4.34E 
23E-08 3.36E-08 3.49E 
88E-08 3.06E-08 3.25E 
09E-08 3.20E-08 3.32E 
42E-08 2.49E-08 2.56E 
26E-08 2.346-08 2.42E 
88E-08 1.97E-08 2.07E 
85E-08 1.92E-08 1.99E 
76E-08 1.85E-08 1.94E 
76E-08 1.82E-08 1.88E 
53E-08 1.63E-08 1.73E 
62E-08 1.67E-08 1.72E 
41E-08 1.47E-08 1.52E 
25E-08 1.28E-08 1.32E 
94E-09 1.05E-08 1.12E 
69E-09 8.29E-09 8.91E 
70E-09 8.18E-09 8.68E 

' i e l d  c r i t  based on b8w 
f r a c t  

.OOmw burnup= 12064 
,,itia[ A * * * * * *  d ****** 

- 0 8  5.04E-08 5.33E-08 5.33E-08 
-08  4.86E-08 5.00E-08 5.00E-08 
-08  4.61E-08 4.87E-08 4.87E-08 
-08  4.66E-08 4.80E-08 4.80E-08 
- 0 8  6.65E-08 6.67E-08 4.78E-08 
- 0 8  4.51E-08 4.67E-08 4.67E-08 
- 0 8  3.61E-08 3.74E-08 3.74E-08 
-08  3.45E-08 3.65E-08 3.65E-08 
- 0 8  3.43E-08 3.54E-08 3.54E-08 
- 0 8  2.63E-08 2.70E-08 2.70E-08 
- 0 8  2.49E-08 2.57E-08 2.57E-08 
- 0 8  2.16E-08 2.25E-08 2.25E-08 
- 0 8  2.06E-08 2.13E-08 2.13E-08 
- 0 8  2.03E-08 2.12E-08 2.12E-08 
-08  1.94E-08 2.00E-08 2.00E-08 
-08  1.83E-08 1.93E-08 1.93E-08 
-08  1.77E-08 1.83E-08 1.83E-08 
-08  1.58E-08 1.64E-08 1.64E-08 
- 0 8  1.36E-08 1.40E-08 1.40E-08 
-08  1.18E-08 1.25E-08 1.25E-08 
- 0 9  9.55E-09 1.02E-08 1.02E-08 
- 0 9  9.19E-09 9.72E-09 9.72E-09 
15x15, 3.00wt%, 20gwd/mtu 40% h20/ 
i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
mwd f l u x =  9.22E+07n/cm**2-sec 4 d A * * * * * *  d ******* d ******* d 
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te122  2.62E-11 2.79E-11 2.96E-11 3.14E-11 3.33E-11 3.33E-11 
se  76 2.68E-11 2.82E-11 2.96E-11 3.11E-11 3.27E-11 3.27E-11 
ce144 3.60E-11 2.13E-10 2.13E-10 2.13E-10 2.12E-10 2.87E-11 
ge 74 2.20E-11 2.27E-11 2.34E-11 2.41E-11 2.48E-11 2.48E-11 
e r166  1.92E-11 2.02E-11 2.13E-11 2.24E-11 2.35E-11 2.35E-11 
ge 72 1.58E-11 1.63E-11 1.68E-11 1.73E-11 1.78E-11 1.78E-11 
k r  80 5.13E-12 5.57E-12 6.03E-12 6.52E-12 7.03E-12 7.03E-12 

5.40E-12 5.66E-12 5.66E-12 5.65E-12 5.65E-12 5.34E-12 
sb125 90 3.771-12 6.27E-12 6.291-12 6.30E-12 6.321-12 3 .58E- I2  
ru106 3.47E-12 1.37E-11 1.38E-11 1.38E-11 1.39E-11 3.00E-12 
e r 1 6 7  1.10E-12 1.19E-12 1.29E-12 1.39E-12 1.49E-12 1.49E-12 
te123 6.83E-13 7.43E-13 8.07E-13 8.74E-13 9.44E-13 9.44E-13 
cd108 2.51E-13 2.76E-13 3.04E-13 3.33E-13 3.65E-13 3.65E-13 
be 9 4.81E-14 4.96E-14 5.11E-14 5.26E-14 5.41E-14 5.41E-14 
li 7 1.96E-14 2.02E-14 2.08E-14 2.14E-14 2.20E-14 2.20E-14 
sn114 1.60E-14 1.71E-14 1.82E-14 1.93E-14 2.04E-14 2.04E-14 

1 sas2h: f a r - f i e l d  c r i t  based on b8w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 12064 mud f l u x =  9 22E+07n/cm**2-sec 
0 i n i t i a l  A* * * * * *  d ******i d A** * * * *  dm** * * * * *  d ******* d 

te127m 
nb 95 
sb126 
z r  95 

Y 97 
s r  8 9  
ru103 
sn123 
tb160  
ce14 1 
cd109 
pm148m 
c d l l 5 m  
sb124 
te129m 

sas2h: 
power 

3.13E-14 3.17E-12 3.18E-12 3.19E-12 3.19E-12 1.78E-14 
4.36E-14 5.43E-11 5.43E-11 5.43E-11 5.42E-11 1.63E-14 
8.66E-15 1.11E-14 1.14E-14 1.17E-14 1.20E-14 9.78E-15 
2.14E-14 5.86E-11 5.86E-11 5.85E-11 5.85E-11 7.96E-15 
8.73E-15 5.01E-11 5.00E-11 5.00E-11 4.99E-11 2.96E-15 
4.73E-16 1.07E-11 1.07E-11 1.07E-11 1.06E-11 1.35E-16 
3.42E-16 1.39E-10 1.39E-10 1.39E-10 1.39E-10 6.90E-17 
7.55E-17 3.82E-15 3.82E-15 3.83E-15 3.83E-15 4.64E-17 
3.30E-17 3.80E-14 3.94E-14 4.08E-14 4.23E-14 1.59E-17 
9.75E-17 5.74E-10 5.74E-10 5.74E-10 5.74E-10 1.40E-17 
2.07E-18 6.61E-18 7.04E-18 7.51E-18 7.99E-18 2.33E-18 
6.71E-18 1.44E-12 1.44E-12 1.44E-12 1.45E-12 1.47E-18 
1.13E-18 9.73E-14 9.75E-14 9.77E-14 9.79E-14 2.75E-19 
4.49E-19 2.08E-15 2.12E-15 2.16E-15 2.19E-15 1.74E-19 
1.92E-19 6.90E-13 6.90E-13 6.91E-13 6.92E-13 2.75E-20 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h201 8% u 
.= 1.468E-03mw, burnup=1.2064E+04mud f l u x =  9.22E+07n/cm**2-sec 

n u c f i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
6.36E-04 6.56E-04 6.76E-04 6.95E-04 7.15E-04 7.15E-04 
1.89E-06 1.95E-06 2.01E-06 2.07E-06 2.13E-06 2.13E-06 
1.61E-11 1.82E-11 1.84E-11 1.85E-11 1.86E-11 1.64E-11 

.00E+00 2.68E-35 2.70E-35 2.72E-35 2.74E-35 .00E+00 
1.09E-08 1.11E-08 1.14E-08 1.16E-08 1.19E-08 1.19E-08 
1.05E-04 1.09E-04 1.12E-04 1.15E-04 1.19E-04 1.19E-04 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.27E-05 1.31E-05 1.34E-05 1.38E-05 1.42E-05 1.42E-05 
2.60E-09 2.76E-09 2.92E-09 3.09E-09 3.26E-09 3.26E-09 
8.33E-08 8.59E-08 8.85E-08 9.11E-08 9.38E-08 9.38E-08 
2.64E-30 2.64E-15 2.64E-15 2.64E-15 2.64E-15 2.64E-30 
9.16E-12 1.57E-11 1.57E-11 1.57E-11 1.57E-11 8.60E-12 
7 . 5 3 ~ + 0 3  7 . 5 3 ~ + 0 3  7.53E+03 7.53E+03 7 . 5 3 ~ + 0 3  7.53E+03 
9.58E-24 9.58E-09 9.58E-09 9.58E-09 9.58E-09 9.58E-24 
1.57E-30 1.57E-15 1.57E-15 1.57E-15 1.57E-15 1.57E-30 
2.86E-39 3.03E-24 3.20E-24 3.38E-24 3.56E-24 3.56E-39 
8.54E-02 8.79E-02 9.03E-02 9.28E-02 9.53E-02 9.53E-02 
2.75E-07 2.91E-07 3.08E-07 3.25E-07 3.43E-07 3.43E-07 
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mg 26 1.89E-06 1.95E-06 2.01E-06 2.07E-06 2.13E-06 2.13E-06 
mg 2 7  7.87E-28 7.88E-13 7.88E-13 7.89E-13 7.89E-13 7.89E-28 
mg 28 .00E+00 5.81E-25 5.81E-25 5.82E-25 5.82E-25 .00E+00 
a l  2 7  4.99€+04 4.99E+04 4.99€+04 4.99€+04 4.99E+04 4.99E+04 
a l  28 7.10E-26 7.10E-11 7.10E-11 7.10E-11 7.10E-11 7.10E-26 
a l  29 2.27E-37 2.40E-22 2.54E-22 2.69E-22 2.84E-22 2.84E-37 
a1 30  .00E+00 3.44E-32 3.75E-32 4.08E-32 4.43E-32 .00E+00 
s i  28 2.48E-01 2.56E-01 2.63E-01 2.70E-01 2.77E-01 2.77E-01 
s i  29 2.44E-06 2.58E-06 2.74E-06 2.89E-06 3.05E-06 3.05E-06 
s i  30  2.53E-11 2.77E-11 3.02E-11 3.28E-11 3.56E-11 3.56E-11 
s i  31 6.56E-39 7.18E-24 7.83E-24 8.52E-24 9.24E-24 9.24E-39 
s i  32  4.01E-30 4.42E-30 4.83E-30 5.26E-30 5.72E-30 5.67E-30 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  9.21E+07 9.22€+07 9.22€+07 9.22E+07 9.22E-08 
1 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 1.468E-03mw, burnup=1.2064E+04mwd f l u x =  9.22E+07n/cm**2-sec 

0 n u c [ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
he 4 l . lOE+Ol  1.16E+01 1.22E+01 1.28€+01 1.34E+01 1.34E+01 
pb206 3.63E-02 3.89E-02 4.15E-02 4.42E-02 4.70E-02 4.70E-02 
pb207 2.82E-03 2.99E-03 3.17E-03 3.35E-03 3.54E-03 3.54E-03 
pb208 1.61E-04 1.71E-04 1.81E-04 1.91E-04 2.02E-04 2.02E-04 
pb209 3.16E-10 3.31E-10 3.46E-10 3.61E-10 3.76E-10 3.76E-10 
pb2lO 1.27E-04 1.32E-04 1.36E-04 1.40E-04 1.44E-04 1.44E-04 
p b 2 l l  2.70E-11 2.77E-11 2.85E-11 2.92E-11 2.99E-11 3.00E-11 
pb212 2.70E-11 2.78E-11 2.86E-11 2.94E-11 3.01E-11 3.00E-11 

2.91E-10 3.01E-10 3.11E-10 3.20E-10 3.30E-10 3.30E-10 E .00E+00 . OOE+OO .00E+OO . OOE+OO .00E+00 . OOE+OO 
b i 2 0 9  4.53E-03 4.90E-03 5.30E-03 5.71E-03 6.14E-03 6.14E-03 
bi210m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
b i 2 l O  7.84E-08 8.10E-08 8.36E-08 8.63E-08 8.89E-08 8.89E-08 
b i 2 l l  1.60E-12 1.64E-12 1.69E-12 1.73E-12 1.78E-12 1.78E-12 
b i 2 1 2  2.56E-12 2.64E-12 2.71E-12 2.78E-12 2.86E-12 2.84E-12 
b i 2 1 3  7.39E-11 7.73E-11 8.08E-11 8.43E-11 8.78E-11 8.79E-11 
b i 2 1 4  2.16E-10 2.23E-10 2.31E-10 2.38E-10 2.45E-10 2.45E-10 
p0210 2.15E-06 2.24E-06 2.31E-06 2.38E-06 2.45E-06 2.44E-06 
p o 2 l l m  .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
p0211 1.77E-17 1.82E-17 1.86E-17 1.91E-17 1.96E-17 1.97E-17 
p0212 1.35E-22 1.39E-22 1.43E-22 1.46E-22 1.50E-22 1.49E-22 
p0213 1.11E-19 1.16E-19 1.21E-19 1.27E-19 1.32E-19 1.32E-19 
po214 2.97E-17 3.07E-17 3.17E-17 3.27E-17 3.37E-17 3.37E-17 
p0215 2.22E-17 2.28E-17 2.34E-17 2.40E-17 2.46E-17 2.47E-17 
p0216 1.02E-16 1.05E-16 1.08E-16 1.11E-16 1.14E-16 1.13E-16 
p0218 3.37E-11 3.48E-11 3.59E-11 3.71E-11 3.82E-11 3.82E-11 
rn218  3.73E-39 1.47E-28 1.51E-28 1.55E-28 1.59E-28 2.00E-40 
rn219  4.94E-14 5.07E-14 5.20E-14 5.34E-14 5.47E-14 5.49E-14 
rn220  3.92E-14 4.04E-14 4.15E-14 4.26E-14 4.37E-14 4.35E-14 
rn222 5.98E-08 6.18E-08 6.38E-08 6.58E-08 6.78E-08 6.78E-08 
ra222 4.05E-36 1.59E-25 1.64E-25 1.68E-25 1.72E-25 2.17E-37 
ra223 1.23E-08 1.26E-08 1.30E-08 1.33E-08 1.37E-08 1.37E-08 
ra224 2.23E-10 2.30E-10 2.36E-10 2.42E-10 2.49E-10 2.47E-10 
ra225 3.45E-08 3.62E-08 3.78E-08 3.94E-08 4.11E-08 4.11E-08 
ra226 9.14E-03 9.45E-03 9.76E-03 1.01E-02 1.04E-02 1.04E-02 
ra228 4.32E-11 4.46E-11 4.60E-11 4.74E-11 4.87E-11 4.87E-11 
ac225 2.33E-08 2.44E-08 2.55E-08 2.66E-08 2.78E-08 2.78E-08 
ac227 8.55E-06 8.79E-06 9.03E-06 9.26E-06 9.50E-06 9.50E-06 
ac228 5.27E-15 5.44E-15 5.61E-15 5.78E-15 5.95E-15 5.95E-15 
th226  1.97E-34 7.78E-24 7.99E-24 8.20E-24 8.41E-24 1.06E-35 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.2064E+04mwd f l u x =  9.22E+07n/cm**2-sec 

nut[ i de c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
pa233 1.43E-06 1.43E-06 1.43E-06 1.43E-06 1.43E-06 1.43E-06 
pa234m 1.81E-11 1.81E-11 1.81E-11 1 8 E - 1  1.81E-11 1.81E-11 
pa234 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 
pa235 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO 

u230 1.91E-31 7.54E-21 7.74E-21 7.95E-21 8.16E-21 1.03E-32 
~ 2 3 1  6.91E-32 7.11E-17 7.31E-17 7.50E-17 7.70E-17 7.70E-32 
~ 2 3 2  1.53E-06 1.6OE-06 1.64E-06 1.69E-06 1.73E-06 1.69E-06 
~ 2 3 3  2.51E-01 2.58E-01 2.66E-01 2.73E-01 2.80E-01 2.80E-01 
u234 9.77E+00 9.79E+00 9.82E+00 9.84E+00 9.86E+00 9.86E+00 
u235 6.85E+02 6.84E+02 6.83E+02 6.81E+02 6.80E+02 6.80E+02 
u236 1.83E+02 1.83E+02 1.83E+02 1.83E+02 1.84E+02 1.84E+02 
~ 2 3 7  1.71E-12 1.17E-06 1.17E-06 1.17E-06 1.17E-06 1.94E-12 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
~ 2 3 9  1.12E-22 1.12E-07 1.12E-07 1.12E-07 1.12E-07 1.12E-22 
~ 2 4 0  3.73E-37 4.74E-37 5.99E-37 7.51E-37 9.36E-37 9.36E-37 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

np235 8.67E-13 3.12E-12 3.12E-12 3.12E-12 3.12E-12 7.40E-13 
np236m 7.40E-28 7.41E-13 7.41E-13 7.41E-13 7.40E-13 7.41E-28 
np236 1.34E-06 1.38E-06 1.41E-06 1.45E-06 1.49E-06 1.49E-06 
np237 4.14E+01 4.14E+01 4.14E+01 4.14E+01 4.14E+01 4.14E+01 
np238 5.38E-14 5.47E-07 5.47E-07 5.46E-07 5.46E-07 6.21E-14 
np239 5.64E-14 1.62E-05 1.62E-05 1.62E-05 1.62E-05 7.97E-14 
np240m 3.18E-39 4.05E-39 5.11E-39 6.41E-39 7.98E-39 7.99E-39 
np240 4.17E-39 1.19E-15 1.19E-15 1.19E-15 1.19E-15 5.94E-39 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 2.52E-10 4.05E-10 4.05E-10 4.05E-10 4.05E-10 2.38E-10 
pu237 1.43E-18 1.08E-13 1.10E-13 1.12E-13 1.13E-13 3.75E-19 
pu238 8.14E-03 8.27E-03 8.27E-03 8.27E-03 8.27E-03 8.12E-03 
pu239 2.46E+01 2.51E+01 2.56E+01 2.61E+01 2.65E+01 2.65E+01 
pu240 4.16E-01 4.31E-01 4.46E-01 4.61E-01 4.76E-01 4.76E-01 
pu241 5.56E-05 6.35E-05 6.58E-05 6.80E-05 7.02E-05 6.30E-05 
pu242 1.39E-05 1.50E-05 1.61E-05 1.73E-05 1.85E-05 1.85E-05 
pu243 1.07E-29 1.14E-14 1.23E-14 1.32E-14 1.41E-14 1.43E-29 
pu244 1.86E-26 2.36E-26 2.98E-26 3.74E-26 4.66E-26 4.66E-26 
pu245 .00E+00 3.50E-37 4.42E-37 5.54E-37 6.91E-37 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 1.75E-34 1.82E-19 1.89E-19 1.96E-19 2.03E-19 2.03E-34 
am240 8.02E-32 8.33E-17 8.65E-17 8.96E-17 9.27E-17 9.27E-32 
am241 1.75E-03 1.81E-03 1.88E-03 1.95E-03 2.01E-03 2.01E-03 
am242m 2.91E-07 3.05E-07 3.16E-07 3.28E-07 3.40E-07 3.36E-07 
am242 3.75E-12 2.47E-11 2.56E-11 2.66E-11 2.75E-11 4.33E-12 
am243 6.44E-08 7.06E-08 7.71E-08 8.39E-08 9.11E-08 9.11E-08 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 1.76E-31 1.93E-16 2.11E-16 2.30E-16 2.50E-16 2.50E-31 
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1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gud/mtu 40% h20/ 8% uo2 

power= 1.468E-03mw, burnup=1.2064E+04mwd f l u x =  9.22E+07n/cm**2-sec 
0 nut( i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly 
charge ******* d ******* d ******* d ******* d ******* d 

cm245 3.77E-15 4.24E-15 4.74E-15 5.28E-15 5.87E-15 5.87E-15 
cm246 2.13E-17 2.44E-17 2.79E-17 3.18E-17 3.60E-17 3.60E-17 
cm247 2.92E-21 3.47E-21 4.11E-21 4.84E-21 5.66E-21 5.66E-21 
cm248 3.90E-24 4.80E-24 5.87E-24 7.13E-24 8.62E-24 8.62E-24 
cm249 .00E+00 5.46E-35 6.68E-35 8.12E-35 9.81E-35 .OOE+OO 
cm250 1.55E-39 1.97E-39 2.48E-39 3.10E-39 3.85E-39 3.85E-39 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  9.21E+07 9.22E+07 9.22E+07 9.22E+07 9.22E-08 
0 I q  a r r a y  has 20 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y - h a s  12 e n t r i e s .  
I l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  t a k e n  f r o m  p o s i t i o n  number 10 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 L i b r a r y *  
used a t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 L i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l u r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  ggpresas2M case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  gg iu rnupgg  l i b r a r y  * 

f i s s i o n  p roduc t  y i e l d s  a r e  f rom e n d f / b - v  

h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  
t i e  pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  
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* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 

0 ................................................................................ 
0 . o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
0 d a t a  s e t  name: f t 3 3 f 0 0 1  
0 8/29/1996 d a t e  l i b r a r y  was produced 
0 1697 t o t a l  number o f  n u c l i d e s  i n  L i b r a r y  

689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

0 7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0 ................................................................................ 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

power= .OOmw, burnup= 13405.mwd, f l u x =  9.22E+07n/cm**2-sec 
0 b a s i s  = 

page 86 

0 (note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  on ly ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
0 i n i t i a l  ******* d ******* d ****$** d *****t* d **x****  d 

p r o d u c t i o n s  1.234425E+06 1.234251E+06 1.234056E+06 1.233841E+06 1.233607€+06 1.233607E+06 
a b s o r p t i o n s  1.000585E+06 1.000699E+06 1.000800E+06 1.000889E+06 1.000967E+06 1.000967E+06 
k i n f i n i t y  1.233703E+00 !i~!22!9~+O0 1.233069E+OO 1.232746E+00 1.232415E+00 1.232415E+00 

0 i n i t i a l  *****lt.* ,-J ******* d *****+* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  9.864043E+05 9.863852E+05 9.863549€+05 9.863136E+05 9.862617E+05 9.862617€+05 
n o n - a c t i n i d e  
abs. f r a c s .  1.417267E-02 1.430368E-02 1.443362E-02 1.4562376-02 1.469141E-02 1.469141E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 13405.mwd f l u x =  9.22E+07n/cm**2-sec 
0 in i t ia l  A** * * * *  d ******* d A****** d ******* d ******* d 
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1.23E-05 1.27E-05 1.30E-05 1.34E-05 1.37E-05 1.37E-05 
9.20E-06 9.45E-06 9.70E-06 9.96E-06 1.02E-05 1.02E-05 
6.80E-06 7.14E-06 7.49E-06 7.84E-06 8.20E-06 8.20E-06 
4.20E-06 4.35E-06 4.52E-06 4.68E-06 4.84E-06 4.84E-06 
4.25E-06 4.37E-06 4.49E-06 4.60E-06 4.72E-06 4.72E-06 
4.07E-06 4.18E-06 4.29E-06 4.40E-06 4.51E-06 4.51E-06 
3.81E-06 3.92E-06 4.03E-06 4.14E-06 4.24E-06 4.24E-06 
3.37E-06 3.46E-06 3.55E-06 3.65E-06 3.74E-06 3.74E-06 
3.25E-06 3.34E-06 3.43E-06 3.52E-06 3.61E-06 3.61E-06 
2.73E-06 2.80E-06 2.88E-06 2.95E-06 3.03E-06 3.03E-06 
2.37E-06 2.44E-06 2.51E-06 2.58E-06 2.65E-06 2.65E-06 
2.33E-06 2.39E-06 2.45E-06 2.52E-06 2.58E-06 2.58E-06 
2.16E-06 2.24E-06 2.32E-06 2.40E-06 2.48E-06 2.48E-06 
2.18E-06 2.24E-06 2.30E-06 2.36E-06 2.42E-06 2.42E-06 
1.99E-06 2.04E-06 2.10E-06 2.16E-06 2.21E-06 2.21E-06 
1.23E-06 1.30E-06 1.37E-06 1.44E-06 1.51E-06 1.51E-06 
1.35E-06 1.38E-06 1.42E-06 1.46E-06 1.50E-06 1.50E-06 
1.31E-06 1.35E-06 1.38E-06 1.42E-06 1.45E-06 1.45E-06 
1.29E-06 1.32E-06 1.36E-06 1.39E-06 1.43E-06 1.43E-06 
1.03E-06 1.06E-06 1.08E-06 1.11E-06 1.14E-06 1.14E-06 
9.36E-07 9.64E-07 9.92E-07 1.02E-06 1.05E-06 1.05E-06 
8.64E-07 8.89E-07 9.14E-07 9.40E-07 9.65E-07 9.65E-07 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  abso rp t i on  r a t e  

power= .OOmw burnup= 13405.mud f l u x =  9.22E+07n/cm**2-sec 
0 i n i t i a l  A * * * * * *  d ******* d A* * * * * *  d ******* d ******* d 

z r  96 
xe135 
nd150 
xe136 
b r  81 
c d l l l  
r b  85 
z r  94 
z r  90 
sm154 
te130 
sd154 
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t b 1 5 9  
pd104 
gd158 
c d l  I 2  
li 6 
sn117 
dy164 
dy162 
cd114 
n b  93 
sn119 
sn115 
p d l l O  
s r  88  
mo 96  
c d l l O  
sas2h: 

1.64E-08 
1.40E-08 
1.25E-08 
1.02E- 08 

f a r - f i e l d  c r  

power= .OOmw 
i n i t i a l  

. . . . - . - - - - . - - - - - - . - - - 
1.70E-08 1 . 7 6 ~ - 0 8  1.82E-08 1.88E-08 1.88E-08 
1.43E-08 1.47E-08 1.51E-08 1.55E-08 1.55E-08 
1.32E-08 1.39E-08 1.46E-08 1.53E-08 1.53E-08 
1.09E-08 1.17E-08 1.24E-08 1.32E-08 1.32E-08 

i t  based  on b&w 15x15. 3.OOwtX. 2Oswd/mtu 40% h20 /  
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

burnup= 13405.mwd, f l u x =  9.22E+07n/crn**2-sec i****** d ******* d ******* d ******* d ******* d 
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. - . . - . . . - . . . - . - - . . . - . - - . . 
se 76  3.27E-11 3 . 4 2 ~ - 1 1  3 i 5 8 ~ - 1 1  3.74E-11 3.91E-11 3.91E-11 
er166 2.35E-11 2.46E-11 2.57E-11 2.69E-11 2.81E-11 2.81E-11 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20swd/mtu 40% h20/ 8% 

f r a c t i o n  o f  t o t a L  a b s o r p t i o n  r a t e  
power= .OOmw burnup= 13405 mud f l u x =  9 22E+07n/cm**2-sec 

in i t ia l  i****** d ******; d &****** d ******* d 

ge 74 
ge 72 
eu156 
sm153 
ba140 
ru106 
s r  89 
k r  80 
k r  8 7  
sb125 
ce143 

Y 90 
La140 
mo 99 
te127m 

i 1 3 1  
er167 
pm148m 
te123 
te129m 
cd108 
a g l l l  
eu157 
c d l  l5m 
cs136 
be 9 
pm1 48 
tb160 
sn114 
li 7 
pr142 
ru105 
sb126 
sn125 
r b  88 
i 130 

sn123 
i135  

te132 
sb124 
te134 
r b  86 
i n 1  l7m 
dy165 
i n 1 1 7  
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cs134m .00E+00 1.54E-16 1.58E-16 1.62E-16 1.66E-16 1.66E-16 
cd118 .00E+00 4.96E-17 4.97E-17 4.98E-17 4.99E-17 4.99E-17 
ge 75 .OOE+OO 3.14E-17 3.14E-17 3.14E-17 3.14E-17 3.14E-17 
i n l l 9 m  .00E+00 1.22E-17 1.22E-17 1.22E-17 1.22E-17 1.22E-17 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 13405 mwd f l u x =  9 22E+07n/cm**2-sec 
0 i n i t i a l  A* * * * * *  d ******; d A* * * * * *  d '******* d ******* d 

cd109 2.33E-18 8.50E-18 9.04E-18 9.61E-18 1.02E-17 1.02E-17 
a g l l O  .00E+00 8.29E-18 8.62E-18 8.96E-18 9.30E-18 9.30E-18 
i n 1 1 9  .00E+00 9.87E-19 9.96E-19 9.96E-19 9.96E-19 9.96E-19 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

power= 1.468E-03mw, burnup=1.3405E+04mwd f l u x =  9.22E+07n/cm**2-sec 
0 nut( i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly  
cha rqe  ******* d ******* d ******* d ******* d ******* d 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
h e  6 
ne 20 
n e  21 
n e  22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
a l  27 
a l  28  
a l  29 
a l  30  
s i  28 
s i  29 
s i  30  
s i  31  
s i  32 

: o t a l s  
f l u x  

sas2h: 
power 

7 . 1 5 ~ ~ 0 4  7.35E-04 7.55E-04 7.75E-04 7 . 9 5 ~ - 0 4  7 . 9 5 ~ - 0 4  
2.13E-06 2.19E-06 2.25E-06 2.31E-06 2.37E-06 2.37E-06 
1.64E-11 1.88E-11 1.89E-11 1.90E-11 1.92E-11 1.92E-11 

.00E+00 2.76E-35 2.78E-35 2.80E-35 2.82E-35 2.82E-35 
1.19E-08 1.21E-08 1.23E-08 1.26E-08 1.28E-08 1.28E-08 
l . 19E-04  1.22E-04 1.25E-04 1.29E-04 1.32E-04 1.32E-04 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.42E-05 1.46E-05 1.50E-05 1.54E-05 1.58E-05 1.58E-05 
3.26E-09 3.43E-09 3.61E-09 3.80E-09 3.99E-09 3.99E-09 
9.38E-08 9.64E-08 9.90E-08 1.02E-07 1.04E-07 1.04E-07 
2.64E-30 2.65E-15 2.65E-15 2.65E-15 2.65E-15 2.65E-15 
8.60E-12 1.57E-11 1.57E-11 1.57E-11 1.57E-11 1.57E-11 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
9.58E-24 9.58E-09 9.59E-09 9.59E-09 9.59E-09 9.59E-09 
1.57E-30 1.57E-15 1.58E-15 1.58E-15 1.58E-15 1.58E-15 
3.56E-39 3.75E-24 3.94E-24 4.14E-24 4.34E-24 4.34E-24 
9.53E-02 9.78E-02 1.00E-01 1.03E-01 1.05E-01 1.05E-01 
3.436-07 3.61E-07 3.79E-07 3.98E-07 4.17E-07 4.17E-07 
2.13E-06 2.19E-06 2.25E-06 2.31E-06 2.37E-06 2.37E-06 
7.89E-28 7.90E-13 7.90E-13 7.91E-13 7.91E-13 7.91E-13 

.00E+00 5.83E-25 5.83E-25 5.84E-25 5.84E-25 5.84E-25 
4.99E+04 4.99E+04 4.99€+04 4.99E+04 4.99E+04 4.99E+04 
7.10E-26 7.10E-11 7.11E-11 7.11E-11 7.11E-11 7 . l l E - 1 1  
2.84E-37 2.99E-22 3.15E-22 3.31E-22 3.48E-22 3.48E-22 

.00E+00 4.79E-32 5.18E-32 5.59E-32 6.02E-32 6.02E-32 
2.77E-01 2.85E-01 2.92E-01 2.99E-01 3.06E-01 3.06E-01 
3.05E-06 3.21E-06 3.38E-06 3.55E-06 3.73E-06 3.73E-06 
3.56E-11 3.85E-11 4.16E-11 4.49E-11 4.83E-11 4.83E-11 
9.24E-39 1.00E-23 1.08E-23 1.17E-23 1.26E-23 1.26E-23 
5.67E-30 6.20E-30 6.71E-30 7.24E-30 7.80E-30 7.80E-30 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

9.22€+07 9.22E+07 9.22E+07 9.23E+07 9.23E-08 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 
= 1.468E-03mw, burnup=1.3405E+04mwd f l u x =  9.22E+07n/cm**2-sec 

nut[ i d e  c o n c e n t r a t i o n s ,  gram a 
b a s i s  = s i n g l e  r e a c t o r  assembl 

charge ******* d ******* d ******* d ******* d ******* d 
1.34E+01 1.40E+01 1.46E+01 1.52E+01 1.59E+01 1.59€+01 
4.70E-02 4.98E-02 5.28E-02 5.58E-02 5.89E-02 5.89E-02 
3.54E-03 3.73E-03 3.93E-03 4.13E-03 4.33E-03 4.33E-03 
2.02E-04 2.13E-04 2.24E-04 2.36E-04 2.47E-04 2.47E-04 

toms 
Y 

f i s s i o n  p r o d u c t s  

l i g h t  e lements  

a c t  i n i d e s  
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
power= 1.468E-03mu, burnup=1.3405E+04mwd f l u x =  9.22E+O7n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
pa233 1.43E-06 1.43E-06 1.43E-06 1.43E-06 1.43E-06 1.43E-06 
pa234m 1.81E-11 1.81E-11 8 l E - 1  1.81E-11 1 . 8 - 1  1.81E-11 
pa234 8.08E-12 8 .08E- I2  8.08E-12 8.08E-12 8.08E-12 8.08E-12 
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

~ 2 3 0  1.03E-32 8.36E-21 8.57E-21 8.77E-21 8.97E-21 8.97E-21 
~ 2 3 1  7.70E-32 7.90E-17 8.09E-17 8.29E-17 8.48E-17 8.48E-17 
~ 2 3 2  1.69E-06 1.77E-06 1.82E-06 1.86E-06 1.90E-06 1.90E-06 
~ 2 3 3  2.80E-01 2.87E-01 2.94E-01 3.01E-01 3.08E-01 3.08E-01 
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sas2h: 
powe 

cm245 
cm246 
cm247 
cm248 
cm249 
cm25 0 
cm25 1 

o t a l s  
f l u x  

1 q 
3 q 
3 q 

f a r - f i e l d  c r i t  based on b&w 15 
-= 1.468E-03mw, burnup=1.3405E+ 

charge ******* d ******* d * 
5.87E-15 6.49E-15 7.15E-15 
3.60E-17 4.06E-17 4.56E-17 
5.66E-21 6.59E-21 7.64E-21 
8.62E-24 1.03E-23 1.24E-23 

.00E+00 1.18E-34 1.41E-34 
3.85E-39 4.76E-39 5.84E-39 

.00E+00 .00E+00 .00E+00 
3.73E+04 3.73E+04 3.73E+04 

9.22E+07 9.22E+07 
a r r a y  has 20 e n t r i e s .  
a r r a y  has 1 e n t r i e s .  
a r r a y  has 1 e n t r i e s .  

x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% I 
O4mwd f l u x =  9.22E+07n/cm**2-sec 

n u c [ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly ****** d ******* ,-j ******* d 
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0  3q a r r a y  has 1  e n t r i e s .  
0  4q a r r a y  has 1  e n t r i e s .  
0  54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 11 o f  l i b r a r y  on u n i t  33. 

pass 1  
pass 0  
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
pass 1  
pass 0  
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
rt made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 

n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom : t h e  " p r e ~ a s 2 ~ ~  case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  ll!urnuplp l i b r a r y  

f i s s i o n  p roduc t  y i e l d s  a r e  f rom e n d f / b - v  

* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* tRe pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 

0  ................................................................................ 
0  .o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
0  d a t a  s e t  name: f t 3 3 f 0 0 1  
0  8/29/1996 d a t e  l i b r a r y  was produced 
0  1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  

689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

0  7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0  ................................................................................ 
1  sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 2Ogwd/mtu 40% h20/ 8% uo2 page 96 

power= .OOmw, burnup= 14299.mwd, f l u x =  5.99E+07n/cm**2-sec 
0  b a s i s  = 
0  (note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  weighted c ross  s e c t i o n s  a r e  a p p l i e d . )  
0  i n i t i a l  ******* ,-J ******* d  ****&** d  ******* d  ******* d  

p r o d u c t i o n s  1.269097E+06 1.268572E+06 1.268044E+06 1.267512E+06 1.266977E+06 1.266973E+06 
a b s o r p t i o n s  1.026357E+06 1.026214E+06 1.026069E+06 1.025919E+06 1.025763E+06 1.025760E+06 
k i n f i n i t y  1.236506E+00 1.236167E+00 1.235827ElOO 

!i5!I!z05+O0 
1.235155E+00 1.235155E+00 

i n i t i a l  ******* d  ******* d  ******* d  ******* d  
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a c t i n i d e  
a b s o r p t i o n s  1.011393E+06 1.011139E+06 1.010885E+06 1.010629E+06 1.010372E+06 1.010369E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.457953E-02 1.469040E-02 1.479900E-02 1.490355E-02 1.500481E-02 1.500428E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 2Ogwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  a 6 s o r p t i o n  r a t e  

power= .OOmw burnup= 14299 mwd f l u x =  5 99E+07n/cm**2-sec 
0 i n i t i a l  A* * * * * *  d ******; d &****** dm** * * * * *  d ******* d 

f a r  

1.88E-04 
1.35E-04 
1.30E-04 
1.01E-04 
9.52E-05 
8.06E-05 
7.53E - 05 
5.86E-05 
5.72E-05 
5.87E-05 
5.60E-05 
4.58E-05 
2.26E-05 
2.21E-05 
2.00E-05 
1.82E-05 
1.48E-05 
1.40E-05 
1.27E-05 
1.04E-05 
8.46E-06 
4.96E-06 
4.80E-06 
4.59E-06 
4.32E-06 
3.81E-06 
3.67E-06 
3 . 0 9 ~ - 0 6  
2.70E-06 
2.63E-06 
2.54E-06 
2.46E-06 
2.25E-06 
1.59E-06 
1.52E-06 
1.48E-06 
1.46E-06 
1.16E-06 
1.07E-06 
9.83E-07 
t based or 

5.35E-03 
1.44E-03 
1.34E-03 
6.48E-04 
4.36E-04 
3.38E - 04 
2.49E-04 
2.38E-04 
2.21E-04 
1.91E-04 
1.38E-04 
1.32E- 04 
1.01E-04 
9.69E-05 
8.19E-05 
7.66E- 05 
5.95E-05 
5.82E-05 
5.88E-05 
5.69E-05 
4.65E - 05 
2.30E - 05 
2.24E-05 
2.05E-05 
1.85E-05 
1.51E-05 
1.42E-05 
1.27E-05 
1.06E-05 
8.71E-06 
5.07E-06 
4.88E-06 
4.67E-06 
4.39E-06 
3.87E-06 
3.73E-06 
3.14E-06 
2.74E-06 
2.67E-06 
2.59E-06 
2.50E-06 
2.29E-06 
1.67E-06 
1.55E-06 
1.50E-06 
1.48E-06 
1.18E-06 
1 .OPE-06 
1.00E-06 

I b&w 15x1 
f r a c t i o n  

5.37E-03 
1.45E-03 
1.37E-03 
6.59E-04 
4.43E-04 
3.44E-04 
2.53E-04 
2.42E-04 
2.21E-04 
1.94E-04 
1.40E-04 
1.35E-04 
1.01E-04 
9.86E-05 
8.32E-05 
7.78E-05 
6.05E-05 
5.93E-05 
5.89E-05 
5.78E-05 
4.73E-05 
2.34E-05 
2.28E-05 
2.09E - 05 
1.88E-05 
1.53E-05 
1.45E-05 
1.27E-05 
1.07E-05 
8.96E - 06 
5.18E-06 
4.96E-06 
4.74E-06 
4.47E-06 
3.93E-06 
3.79E-06 
3.19E-06 
2.79E-06 
2.72E-06 
2.64E-06 
2.54E-06 
2.33E-06 
1.74E-06 
1.57E-06 
1.53E-06 
1.50E-06 
1.20E-06 
1.11E-06 
1.02E-06 

.5,  3.00wt% 
o f  t o t a l  a 

1.00E-04 
8.44E-05 
7.91E-05 
6.15E-05 
6.03E-05 
5.90E-05 
5.87E-05 
4.80E - 05 
2.38E-05 
2.32E-05 
2.14E-05 
1.91E-05 
1.56E-05 
1.47E-05 
1.24E-05 
1.09E-05 
9.21E-06 
5.29E-06 
5.04E-06 
4.82E-06 
4.54E-06 
4.00E-06 
3.85E-06 
3.24E-06 
2.83E-06 
2.76E-06 
2.70E-06 
2.59E-06 
2.37E-06 
1.82E-06 
1.60E-06 
1.55E-06 
1.53E-06 
1.22E-06 
1.13E-06 
1.03E-06 

.u 40% h20/ 
r a t e  

f i s s i o n  p r o d u c t s  
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z r  96 9.02E-07 9.17E-07 9.32E-07 9.47E-07 9.62E-07 9.62E-07 
nd150 8.14E-07 8.28E-07 8.42E-07 8.56E-07 8.70E-07 8.70E-07 
xe136 7.76E-07 7.89E-07 8.02E-07 8.15E-07 8.28E-07 8.28E-07 
c d l  I I 5.69E-07 5.81E-07 5.93E-07 6.05E-07 6.17E-07 6.17E-07 
b r  81  5.77E-07 5.87E-07 5.97E-07 6.06E-07 6.16E-07 6.16E-07 
r b  85 5.55E-07 5.64E-07 5.74E-07 5.83E-07 5.92E-07 5.92E-07 
zr  94 4 . 8 5 ~ - 0 7  4 . 9 3 ~ - 0 7  5 . 0 1 ~ - 0 7  5 . 0 9 ~ - 0 7  5.17~-n7 5 - 1 7 ~ - n 7  

f a r  

8.17E-08 
9.00E-08 
7.09E-08 
6.81E-08 
6.22E-08 
5.65E-08 
5.46E-08 
5.47E-08 
4.67E-08 
4.36E-08 
4.08E-08 
6.53E-08 
3.03E-08 
2.94E-08 
4.45E-08 
2.71E-08 
2.5115-08 
2.57E - 08 
2.45E-08 
2.27E - 08 
2.08E-08 
1.92E-08 
1.59E-08 
1.58E-08 
1.38E-08 
1.26E-08 

, i t  based 01 
o f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 14299.mwd f l u x =  5.99E+07n/cm**2-sec 
0 i n i t i a l  A* * * * * *  d ******* d A** * * * *  d ******* d ******* d 
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powe 

5.90E-09 
4.88E-09 
8.76E-09 
4.16E-09 
4.05E-09 
5.92E-09 
2.89E-09 
2.46E-09 
2.43E-09 
1.82E-09 
1.38E-09 
1.36E-09 
5.82E-10 
5.43E-10 
4.77E-10 
4.08E-10 
2.57E-10 
8.83E-10 
1.32E- 10 
1.15E-10 
9.88E-11 
2.00E-10 
6.44E-11 
5.04E-11 
4.13E-11 
3.92E-11 
2.81E-11 
2.77E-11 
2.00E-11 
2.12E-10 
9.38E-12 
5.64E-12 
1.95E- 12 
6.39E-12 
1.27E- 12 
1.43E-11 
5.12E-13 
6.02E-14 
2.54E-14 
2.45E-14 

a r - f i e l d  c r  

r =  .OOmw 
i n i t i a l  

8.42E-09 
8.04E-09 
7.43E-09 
7.89E-09 
7.26E-09 
6.46E - 09 
6.06E-09 
4.96E-09 
5.96E-09 
4.36E-09 
4.12E-09 
3.95E-09 
2.94E-09 
2.50E-09 
2.47E-09 
1.85E-09 
1.41E-09 
9.10E-10 
5.95E-10 
5.59E-10 
4.85E-10 
4.24E-10 
2.66E-10 
5.98E-10 
1.36E-10 
1.18E-10 
1.02E-10 
1.33E-10 
6.57E-11 
5.15E-11 
4.27E-11 
4.03E-11 
2.89E-11 
2.81E-11 
2.04E-11 
1.42E-10 
9.82E-12 
3.76E-12 
2.04E-12 
4.25E-12 
1.33E-12 
9.45E-12 
5.41E-13 
6.12E-14 
2.63E-14 
2.49E-14 
t based c 

8.56E-09 
8.29E-09 
7.80E-09 
8.10E-09 
7.39E-09 
6.63E-09 
6.22E-09 
5.05E-09 
6.07E-09 
4.57E-09 
4.20E-09 
3.95E-09 
2.99E-09 
2.55E-09 
2.51E-09 
1.88E-09 
1.43E-09 
9.10E-10 
6.08E-10 
5.75E-10 
4.93E-10 
4.39E-10 
2.75E-10 
6.08E-10 
1.40E-10 
1.21E-10 
1.06E-10 
1.33E-10 
6.71E-11 
5.28E-11 
4.41E-11 
4.15E-11 
2.97E-11 
2.86E-11 
2.07E-11 
1.42E-10 
1.03E-11 
3.76E-12 
2.13E-12 
4.25E-12 
1.39E-12 
9.47E-12 
5.71E-13 
6.22E-14 
2.72E-14 
2.53E-14 

bn b&w 15x15 
f r a c t i o n  c 
14299.mwd ******* d / 

8.70E-09 
8.55E-09 
8.18E-09 
8.31E-09 
7.52E-09 
6.80E-09 
6.38E-09 
5.13E-09 
6.18E-09 
4.78E-09 
4.27E-09 
3.95E-09 
3.04E-09 
2.59E - 09 
2.56E-09 
1.92E-09 
1.45E-09 
9.11E-10 
6.21E-10 
5.91E-10 
5.01E-10 
4.55E-10 
2.84E-10 
6.18E-10 
1.45E-10 
1.23E-10 
1.09E-10 
1.33E-10 
6.84E-11 
5.40E- 11 
4.56E-11 
4.26E-11 
3.05E-11 
2.91E-11 
2 . 1 l E - I 1  
1.42E- 10 
1.08E-11 
3.76E-12 
2.22E-12 
4.26E-12 
1.46E-12 
9.49E-12 
6.02E-13 
6.32E-14 
2.81E-14 
2.57E-14 

1 ,  3 .00wt% 
~f t o t a l  2 

f l u x =  5. .****** d 
~ b s o r p t  i on r a t e  
99E+07n/cm**2-sec ******* d ******* d 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=1.4299E+04mwd, f l u x =  5.99E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  reac to r .assembly  

charge ******* d ******* d ******* d ******* d ******* d 
h 1 7.95E-04 8.09E-04 8.22E-04 8.35E-04 8.49E-04 8.49E-04 
h 2 2.37E-06 2.41E-06 2.45E-06 2.49E-06 2.53E-06 2.53E-06 
h 3 1.92E-11 1.28E-11 1.28E-11 1.29E-11 1.30E-11 1.11E-11 
h 4 2.82E-35 1.25E-35 1.26E-35 1.27E-35 1.27E-35 .00E+00 

he 3 1.28E-08 1.30E-08 1.31E-08 1.32E-08 1.34E-08 1.34E-08 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a1 27 
a l  28 
a l  29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
f l u x  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.4299E+04mwd f l u x =  5.99E+07n/cm**2-sec 

0 n u c i i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge * 
1 . 5 9 ~ + 0 1  
5.89E-02 
4.33E-03 
2.47E-04 
4.37E-10 
1.61E-04 
3.29E-11 
3.31E-11 
3.69E-10 

b a s i s  = s i n g l e  r e a c t o r ~ a s s e m b l y  ,****** d ******* ******* 

l i g h t  elements 

a c t  i n i d e s  
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=1.4299E+04mwd f l u x =  5.99€+07n/cm**2-sec 

0 n u c t  i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
pa233 1.43E-06 1.43E-06 1.43E-06 1.42E-06 1.42E-06 1.42E-06 
pa234m 1.81E-11 1 8 1 E - 1  1.81E-11 1.81E-11 1 . 8 - 1  1.81E-11 
pa234 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

~ 2 3 0  8.97E-21 4.06E-21 4.13E-21 4.21E-21 4.29E-21 1.64E-35 
~ 2 3 1  8.48E-17 5.77E-17 5.90E-17 6.03E-17 6.16E-17 6.16E-32 
~ 2 3 2  1.90E-06 1.29E-06 1.32E-06 1.34E-06 1.36E-06 1.33E-06 
u233 3.08E-01 3.15E-01 3.22E-01 3.29E-01 3.36E-01 3.36E-01 
u234 9.94€+00 9.95E+00 9.96E+00 9.97E+00 9.98E+00 9 . 9 8 ~ + 0 0  
u235 6.76E+02 6.75E+02 6.75E+02 6.74E+02 6.74E+02 6.74E+02 
u236 1.85E+02 1.85E+O2 1.85E+02 1.85E+02 1.85E+02 1.85E+02 
~ 2 3 7  1.18E-06 7.85E-07 7.86E-07 7.87E-07 7.88E-07 1.38E-12 
u238 3.63E+04 3.63€+04 3.63E+04 3.63€+04 3.63E+04 3.63E+04 
~ 2 3 9  1.12E-07 7.44E-08 7.44E-08 7.44E-08 7.45E-08 7.45E-23 
~ 2 4 0  2.12E-36 2.55E-36 3.03E-36 3.56E-36 4.15E-36 4.15E-36 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.4299E+04mwd, f l u x =  5.99E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charge ******* d ******* d ******* d ******* d ******* d 
cm245 8.62E-15 8.72E-15 8.82E-15 8.93E-15 9.04E-15 9.04E-15 
cm246 5.70E-17 5.92E-17 6.14E-17 6.34E-17 6.54E-17 6.54E-17 
cm247 1.OlE-20 1.11E-20 1.21E-20 1.31E-20 1.41E-20 1.41E-20 
cm248 1.74E-23 1.94E-23 2.15E-23 2.39E-23 2.64E-23 2.64E-23 
cm249 1.98E-34 1.47E-34 1.63E-34 1.81E-34 2.01E-34 .00E+00 
crn250 8.64E-39 9.29E-39 1.00E-38 1.08E-38 1.17E-38 1.17E-38 
crn25l .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  5.98E+07 5.99E+07 5.99E+07 5.99E+07 5.99E-08 
0 l q  a r r a y  has 20 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  i n f o r m a t i o n .  .. 

a c t  i n i d e s  

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 12 o f  l i b r a r y  on u n i t  33. 
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pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  11presas2b1 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  rlpurnupll l i b r a r y  * 
* f i s s i o n  p roduc t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* t l e  pho ton  d a t a  a r e  f rom t h e  master  pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  L i b r a r y  was produced 
1697 t o t a I  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 20gwd/mtu 40% h2o/ 8% uo2 page 105 

power= .OOmw, burnup= 15 192. mud, f l u x =  5 .b9~+07n/cm**2-sec 
b a s i s  = 

(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t ,  o n l y ,  i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
i n i t i a l  ******t d *****t* d *t***** d ******* d ******* d 

p r o d u c t i o n s  1.268396E+06 1.267856E+06 1.267312E+06 1.266765E+06 1.266216E+06 1.266211E+06 
a b s o r p t i o n s  1.026710E+06 1.026550E+06 1.026386E+06 1.026217E+06 1.026046E+06 1.026042E+06 
k i n f i n i t y  1.235398E+00 1.235065E+00 1.234733E+00 1.234403E+00 1.234073E+00 1.234073E+00 

i n i t i a l  ******* d ******* d ******* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.011309E+06 1.011050E+06 1.010789E+06 1.010527E+06 1.010264E+06 1.010261E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.500005E-02 1.509905E-02 1.519519E-02 1.528919E-02 1.538122E-02 1.538050E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h2o/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw, burnup= 15192.mwd, f l u x =  5.99~+17n/cm**2-sec 

page 106 
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f a r  

2.61E-04 
2.49E-04 
2.21E-04 
2.00E-04 
1.46E-04 
1.39E-04 
1.02E-04 
1.01E-04 
8.58E-05 
8.03E-05 
6.24E-05 
6.13E-05 
5.97E-05 
5.91E-05 
4.88E-05 
2.42E-05 
2.35E-05 
2.19E-05 
1.94E-05 
1.58E-05 
1.49E-05 
1.27E-05 
1.11E-05 
9.47E-06 
5.40E-06 
5.12E-06 
4.89E-06 
4.61E-06 
4.06E-06 
3.92E-06 
3.29E-06 
2.88E-06 
2.81E-06 
2.75E-06 
2.63E-06 
2.40E-06 
1.90E-06 
1.62E-06 
1.58E-06 
1.55E-06 
1.24E-06 
1.14E-06 
1.05E-06 

' i t  based 01 
0 f r a c t i o n  o f  t o t a t  absor t i o n  r a t e  

power= . OOmw, burnup= 15 192. mud, f 1 ux= 5.99~+97n/cm**2-sec 
0 i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

f i s s i o n  p roduc t s  page 107 

z r 9 6  9.62E-07 9.77E-07 9.92E-07 1.01E-06 1.02E-06 1.02E-06 
nd150 8.70E-07 8.84E-07 8.98E-07 9.12E-07 9.26E-07 9.26E-07 
xe136 8.29E-07 8.42E-07 8.55E-07 8.68E-07 8.81E-07 8.81E-07 
c d l  I I 6.17E-07 6.29E-07 6.41E-07 6.53E-07 6.65E-07 6.65E-07 
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br 8 1  
r b  85 
z r  94 
z r  90  
gd154 
sm154 
te130  
r b  8 7  
se 7 7  
pd106 
gd156 
ba135 
k r  84 
dy161 
s b l 2 l  
se  79  
rulOO 
sb123 
k r  8 6  
te128  
nd142 
ba134 
eu152 
sm148 
se  80 
tb159  
te125 
pd104 
gd158 
cd112 
n b  93 
li 6 
sn117 
dy164 
dy162 
pm147 
eu155 
cd114 
sn119 
sn115 
p d l l O  
mo 96 
c d l  10 
s r  88 
b r  79  
sas2h: 

PO 

6.  
5.  
5. 
4. 
3.  
4. 
3.  
3 .  
2. 
2. 
2. 
1. 
1. 
1. 
1. 
1. 
1.  
1. 
9 .  
8. 
7. 
7. 
8. 
6. 
5. 
5. 
5. 
5. 
4. 
4. 
2. 
3.  
3. 
2. 
2. 
3. 
2. 
2. 
2. 
2. 
2. 
1. 
1. 
1. 
1. 

f a r - f  

wer= 
i 

16E-07 
92E-07 
17E-07 
75E - 07 
80E - 07 
02E- 07 
81E-07 
41E-07 
48E-07 
37E - 07 
21E-07 
80E - 0 7  
62E - 0 7  
30E - 0 7  
30E-07 
25E-07 
09E - 0 7  
05E - 07 
00E- 08 
59E - 08 
81E-08 
50E - 08 
06E - 08 
85E- 08 
93E - 08 
81E-08 
76E - 08 
14E-08 
63E - 08 
31E-08 
88E - 08 
17E- 08 
10E-08 
90E - 08 
77E - 08 
20E - 08 
97E - 08 
59E - 08 
39E - 08 
19E-08 
04E - 08 
74E - 08 
55E - 08 
65E-08 
45E-08 
i e l d  c r  

. OOmw 
n i t i a l  

6.26E-07 
6.01E-07 
5.25E-07 
4.82E-07 
3.92E-07 
4.09E-07 
3.87E-07 
3.46E-07 
2.52E - 07 
2.42E-07 
2.25E-07 
1.88E-07 
1.65E-07 
1.33E-07 
1.32E-07 
1.26E-07 
1.12E-07 
1.07E-07 
9.14E-08 
8.73E-08 
8.06E-08 
7.74E-08 
9.39E-08 
7.06E-08 
6.02E-08 
5.92E-08 
5.86E-08 
5.31E-08 
4.72E-08 
4.39E-08 
3.01E-08 
3.22E-08 
3.15E-08 
2.97E-08 
2.84E-08 
6.54E-08 
4.47E-08 
2.64E-08 
2.43E-08 
2.23E-08 
2.08E - 08 
1.80E-08 
1.61E-08 
1.68E-08 
1.51E-08 

i t  based c 

burnup= ,****** d 

35E-07 6.45E-07 6.55E-07 6.55E-07 
10E-07 6.20E-07 6.29E-07 6.29E-07 
33E-07 5.41E-07 5.49E-07 5.49E-07 
90E-07 4.97E-07 5.04E-07 5.04E-07 
05E-07 4.18E-07 4.31E-07 4.31E-07 
15E-07 4.22E-07 4.29E-07 4.29E-07 
93E-07 3.99E-07 4.06E-07 4.06E-07 
52E-07 3.57E-07 3.62E-07 3.62E-07 
55E-07 2.59E-07 2.63E-07 2.63E-07 
46E-07 2.50E-07 2.55E-07 2.55E-07 
30E-07 2.34E-07 2.38E-07 2.38E-07 
96E-07 2.05E-07 2.13E-07 2.13E-07 
67E-07 1.70E-07 1.72E-07 1.72E-07 
36E-07 1.38E-07 1.41E-07 1.41E-07 
34E-07 1.36E-07 1.38E-07 1.38E-07 
28E-07 1.30E-07 1.32E-07 1.32E-07 
16E-07 1.19E-07 1.23E-07 1.23E-07 
08E-07 1. lOE-07 1.12E-07 1.12E-07 
28E-08 9.42E-08 9.56E-08 9.56E-08 
87E-08 9.00E-08 9.14E-08 9.14E-08 
31E-08 8.57E-08 8.83E-08 8.83E-08 
98E-08 8.22E-08 8.47E-08 8.47E-08 
49E-08 9.58E-08 9.68E-08 8.28E-08 
28E-08 7.51E-08 7.73E-08 7.73E-08 
11E-08 6.21E-08 6.30E-08 6.30E-08 
04E-08 6.15E-08 6.27E-08 6.27E-08 
96E-08 6.05E-08 6.15E-08 6.15E-08 
47E-08 5.64E-08 5.81E-08 5.81E-08 
81E-08 4.90E-08 4.99E-08 4.99E-08 
47E-08 4.55E-08 4.62E-08 4.62E-08 
14E-08 3.27E-08 3.40E-08 3.40E-08 
27E-08 3.31E-08 3.36E-08 3.36E-08 
21E-08 3.26E-08 3.31E-08 3.31E-08 
03E-08 3.10E-08 3.16E-08 3.16E-08 
91E-08 2.98E-08 3.04E-08 3.04E-08 
54E-08 6.54E-08 6.54E-08 2.99E-08 
48E-08 4.48E-08 4.49E-08 2.88E-08 
69E-08 2.73E-08 2.78E-08 2.78E-08 
47E-08 2.51E-08 2.55E-08 2.55E-08 
26E-08 2.30E-08 2.34E-08 2.34E-08 
12E-08 2.17E-08 2.21E-08 2.21E-08 
85E-08 1.91E-08 1.96E-08 1.96E-08 
67E-08 1.73E-08 1.80E-08 1.80E-08 
70E-08 1.73E-08 1.76E-08 1.76E-08 
57E-08 1.64E-08 1.71E-08 1.71E-08 
~&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 
a c t i o n  o f  t o t a l  absor  t i o n  r a t e  
192.mwd, f l u x =  5.99~+b7n/cm**2-sec **** d ******* d ******* d ******* d 

f i s s i o n  p r o d u c t s  page 108 
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2.96E-11 
2.14E-11 
1.13E- I1 
1.23E-11 
3.52E-12 
2.31E-72 
2.12E-12 
1.52E- 12 
1.46E- 12 
6.35E- 13 
6.42E-14 
2.91E-14 
2.61E-14 

f a r - f i e l d  c r  

6 . 2 5 ~ - 1 0  
5.17E-10 
4.87E-10 
3.03E-10 
6.38E-10 
1.53E-10 
1.29E-10 
1.16E-10 
1.33E-10 
7 . l l E - I 1  
5.67E-11 
4.86E-11 
4.50E-11 
3.21E-11 
3.00E-11 
2.18E-11 
1.18E-11 
1.42E-10 
3.76E-12 
2.40E-12 
4.26E-12 
1.59E-12 
9.51E-12 
6.70E-13 
6.52E-14 
3.00E-14 
2.65E-14 
t based c 

0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
pouer= .OOmw, burnup= 15192.mwd, f l u x =  5.99E+07n/cm**2-sec 

0 in i t ia l  ******* d ******* d ******* d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=1.5192E+04mwd f l u x =  5.99E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

f i s s i o n  p r o d u c t s  

t i g h t  e lements 

page 109 
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h 4 
h e  3 
h e  4 
he 6 
n e  20 
n e  21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
a1 2 7  
a1 28 
a1 29 
a l  3 0  
s i  28 
s i  29 
s i  3 0  
s i  3 1  
s i  3 2  

t o t a l s  
f l u x  

sas2h: 
power 

b a s i s  = s i n g l e  r e a c t o r  assembly  ******* d ******* d ******* d ******* d ******* d 
8.49E-04 8.62E-04 8.75E-04 8.89E-04 9.02E-04 9.02E-04 
2.53E-06 2.57E-06 2.61E-06 2.65E-06 2.69E-06 2.69E-06 
1.11E-11 1.30E-11 1 3 E - 1  1 3 1 - 1  1.32E-11 1.11E-11 

.00E+00 1.28E-35 1.28E-35 1.29E-35 1.30E-35 .00E+00 
1.34E-08 1.35E-08 1.37E-08 1.38E-08 1.39E-08 1.39E-08 
1.41E-04 1.43E-04 1.45E-04 1.47E-04 1.50F-04 1.5nF-f iL 

f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% 
= 9.790E-04mw, burnup=1.5192E+04mwd f l u x =  5.99E+07n/cm**2-sec 

n u c [ i d e  c o n c e n t r a t i o n s ,  gram atom 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
1.84E+01 1.90E+01 1.97E+01 2.03E+01 2.10E+01 2.10E+01 
7.22E-02 7.57E-02 7.93E-02 8.30E-02 8.67E-02 8.67E-02 
5.19E-03 5.42E-03 5.65E-03 5.88E-03 6.11E-03 6.12E-03 
2.81E-04 2.89E-04 2.98E-04 3.07E-04 3.16E-04 3.16E-04 
4.99E-10 5.15E-10 5.30E-10 5.46E-10 5.62E-10 5.62E-10 
1.78E-04 1.82E-04 1.86E-04 1.90E-04 1.94E-04 1.94E-04 
3.54E-11 3.59E-11 3.65E-11 3.71E-11 3.77E-11 3.78E-11 
2.35E-11 2.41E-11 2.46E-11 2.50E-11 2.54E-11 2.51E-11 
4.07E-10 4.16E-10 4.25E-10 4.35E-10 4.44E-10 4.44E-10 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
1.02E-02 1.08E-02 1.14E-02 1.21E-02 1.27E-02 1.27E-02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.10E-07 1.12E-07 1.15E-07 1.17E-07 1.20E-07 1.20E-07 
2.10E-12 2.13E-12 2.17E-12 2.20E-12 2.24E-12 2.24E-12 
2.23E-12 2.29E-12 2.33E-12 2.37E-12 2.41E-12 2.38E-12 
1.17E-10 1.20E-10 1.24E-10 1.27E-10 1.31E-10 1.31E-10 
3.02E-10 3.09E-10 3.16E-10 3.23E-10 3.30E-10 3.30E-10 
3.00E-06 3.09E-06 3.16E-06 3.23E-06 3.30E-06 3.28E-06 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.32E-17 2.35E-17 2.39E-17 2.43E-17 2.47E-17 2.48E-17 
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sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
.= 9.790E-04mw, burnup=1.5192E+04mwd f l u x =  5.99E+07n/cm**2-sec 

nut[ i d e  concent ra t ions ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charse ******* d ******* d ******* d ******* d ******* d 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=1.5192E+04mwd f l u x =  5.99E+07n/cm**2-sec 

0 n u c [ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charge ******* d ******* d ******* d ******* d ******* d 
cm245 9.04E-15 9.16E-15 9.28E-15 9.42E-15 9.56E-15 9.56E-15 
cm246 6.54E-17 6.73E-17 6.91E-17 7.09E-17 7.27E-17 7.26E-17 
cm247 1.41E-20 1.52E-20 1.63E-20 1.74E-20 1.86E-20 1.86E-20 
cm248 2.64E-23 2.92E-23 3.21E-23 3.53E-23 3.87E-23 3.87E-23 
cm249 .00E+00 2.22E-34 2.44E-34 2.68E-34 2.94E-34 .00E+00 
cm250 1.17E-38 1.28E-38 1.39E-38 1.51E-38 1.65E-38 1.65E-38 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  5.99E+07 5.99E+07 5.99E+07 6.00E+07 6.00E-08 
0 I q  a r r a y  has 20 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  t a k e n  f rom p o s i t i o n  number 13 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
pass 1 
pass 0 
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*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  L w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 

n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom : t h e  1ipresas2ii case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  iipurnupli l i b r a r y  : 
f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  

h o t o n  L i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t l e  pho ton  d a t a  a r e  f r o m  t h e  master pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  

i see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ - 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 page 114 

power= .OOmw, burnup= 16086.mwd, f l u x =  6.00E+07n/crn**2-sec 
0 b a s i s  = 
0 (no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  app l ied . )  
0 i n i t i a l  ******* d ******* d * * * *A* *  d ******* d ******* d 

p r o d u c t i o n s  1.267559E+06 1.267004E+06 1.266447E+06 1.265886~+06 1.265323E+06 1.265318E+06 
a b s o r p t i o n s  1.026885E+06 1.026710E+06 1.026532E+06 1.026352E+06 1.026170E+06 1.026165E+06 
k i n f i n i t y  1.2343?3E+00 1.234043E+00 1.233714E+00 i;t~22~4~00 1.233054E+00 1.233054~+00 

0 i n i t i a l  ******* d ******* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.011094E+06 1.010828E+06 1.010561E+06 1.010293E+06 1.010023E+06 1.010020E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.537752E-02 1.546884E-02 1.555836E-02 1.564735E-02 1.573461E-02 1.573408E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX. 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 16086.mwd f l u x =  6.00E+07n/cm**2-sec 
0 in i t ia l  A** * * * *  d ******* d A** * * * *  d ******* d ******* d 
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cs135 
r u l O l  
eu153 
pr141 
gd157 
La139 

E:;:; 
aglO9 
z r  93 

i 129  
nd144 
sm15 1 
rno 97  
gd152 
pd108 
z r  91 

Y 89 
ru102 
ce142 
nd148 
nd146 
in115 

E:;:: 
ce140 
xe132 
r u  99 
mo 98 
molOO 
xe134 
z r  92 

i 127  
ru104 
sas2h: 

8.40E-05 
6.53E-05 
6.44E-05 
6.24E-05 
5.94E-05 
5.11E-05 
2.54E-05 
2.46E-05 
2.33E-05 
2.02E-05 
1.66E-05 
1.56E-05 
1.25E-05 
1.16E-05 
1.03E-05 
5.73E-06 
5.35E-06 
5.12E-06 
4.83E-06 
4.25E-06 
4.10E-06 
3.45E-06 
3.02E-06 
2.92E-06 
2.94E-06 
2.75E-06 
2.52E-06 
2.15E-06 
1.70E-06 
1.65E-06 
1.63E-06 
1.29E- 06 
1.20E- 06 
1.10E-06 

f a r - f i e l d  c r  

fer= .OOmw 
i n i t i a l  

2.63E-04 
2.21E-04 
2.12E-04 
1.56E-04 
1.47E-04 
1.09E-04 
1.02E-04 
9.10E-05 
8.52E-05 
6.63E-05 
6.55E-05 
6.34E-05 
5.95E-05 
5.18E-05 
2.58E-05 
2.50E-05 
2.38E-05 
2.05E-05 
1.68E-05 
1.59E-05 
1.28E-05 
1.18E-05 
1.05E-05 
5.84E-06 
5.43E-06 
5.19E-06 
4.90E-06 
4.31E-06 
4.16E-06 
3.50E-06 
3.06E-06 
2.97E - 06 
2.98E - 06 
2.79E-06 
2.56E - 06 
2.23E-06 
1.72E-06 
1.68E-06 
1.65E-06 
l . 3 lE -06  
1.22E-06 
1.12E-06 
t based c 

2.66E-04 
2.22E-04 
2.15E-04 
1.59E-04 
1.50E-04 
l . l l E - 0 4  
1.02E-04 
9.22E-05 
8.65E-05 
6.73E-05 
6.65E-05 
6.43E-05 
5.96E-05 
5.26E-05 
2.63E-05 
2.54E- 05 
2.43E-05 
2.08E-05 
1.71E-05 
1.61E-05 
1.28E- 05 
1.19E-05 
1.08E-05 
5.96E-06 
5.51E-06 
5.27E-06 
4.98E-06 
4.38E-06 
4.22E-06 
3.55E-06 
3.11E-06 
3.03E-06 
3.02E-06 
2.83E-06 
2.59E-06 
2.32E-06 
1.75E-06 
1.70E-06 
1.67E-06 
1.33E-06 
1.24E-06 
1.14E-06 

In b&w 15x15 
f r a c t i o n  c 
16086.mwd ******* d 4 

2.70E-04 2.73E-04 
2.22E-04 2.22E-04 
2.19E-04 2.22E-04 
1.62E-04 1.64E-04 
1.52E-04 1.54E-04 
1.12E-04 1.14E-04 
1.02E-04 1.02E-04 
9.35E-05 9.48E-05 
8.77E-05 8.90E-05 
6.82E-05 6.92E-05 
6.76E-05 6.86E-05 
6.52E-05 6.61E-05 
5.96E-05 5.97E-05 
5.33E-05 5.41E-05 
2.67E-05 2.71E-05 
2.57E-05 2.61E-05 
2.48E-05 2.52E-05 
2.11E-05 2.14E-05 
1.73E-05 1.76E-05 
1.64E-05 1.66E-05 
1.28E-05 1.28E-05 
1.21E-05 1.23E-05 
1.11E-05 1.13E-05 
6.07E-06 6.18E-06 
5.59E-06 5.66E-06 
5.34E-06 5.42E-06 
5.05E-06 5.12E-06 
4.44E-06 4.50E-06 
4.28E-06 4.34E-06 
3.60E-06 3.65E-06 
3.16E-06 3.20E-06 
3.08E-06 3.14E-06 
3.07E-06 3.11E-06 
2.87E-06 2.91E-06 
2.63E-06 2.67E-06 
2.40E-06 2.49E-06 
1.77E-06 1.80E-06 
1.73E-06 1.75E-06 
1.70E-06 1.72E-06 
1.35E-06 1.37E-06 
1.26E-06 1.28E-06 
1.16E-06 1.17E-06 

I 3.00wt% 20gwd/mtu 
I+  t o t a l  abso rp t i on  r 

f l u x =  6.00E+07n/cm* '****** d ******* d * 

2.73E-04 
2.22E-04 
2.22E-04 
1.64E-04 
1.54E-04 
1.14E-04 
1.02E-04 
9.48E - 05 
8.90E-05 
6.92E-05 
6.86E-05 
6.61E-05 
5.97E - 05 
5.41E-05 
2.71E-05 
2.61E-05 
2.52E-05 
2.14E-05 
1.76E-05 
1.66E-05 
1.25E-05 
1.23E-05 
1.13E-05 
6.18E-06 
5.66E-06 
5.42E-06 
5.12E-06 
4.50E-06 
4.34E-06 
3.65E-06 
3.20E-06 
3.14E-06 
3.11E-06 
2.91E-06 
2.67E-06 
2.49E-06 
1.80E-06 
1.75E-06 
1.72E-06 
1.37E-06 
1.28E-06 
1.17E-06 

I 40% h2o/ 
a t e  
*2-sec ****** d 

c d l  I I 
b r  81 
r b  85 
z r  94 
z r  90 
94154 
sm154 
te130 
r b  87 
se 77 
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pd106 2.55E-07 2.59E-07 2.64E-07 2.68E-07 2.73E-07 2.73E-07 
gd156 2.38E-07 2.43E-07 2.47E-07 2.51E-07 2.56E-07 2.56E-07 
ba135 2.13E-07 2.22E-07 2.30E-07 2.39E-07 2.48E-07 2.48E-07 
k r  84 1.72E-07 1.75E-07 1.77E-07 1.80E-07 1.83E-07 1.83E-07 
dy161 1.41E-07 1.44E-07 1.47E-07 1.50E-07 1.53E-07 1.53E-07 
sb121 1.38E-07 1.40E-07 1.43E-07 1.45E-07 1.47E-07 1.47E-07 
se 79 1.32E-07 1.34E-07 1.36E-07 1.38E-07 1.39E-07 1.39E-07 
rulOO 1.23E-07 1.26E-07 1.30E-07 1.34E-07 1.37E-07 1.37E-07 
sb123 1.12E-07 1.14E-07 1.15E-07 1.17E-07 1.19E-07 1.19E-07 
k r  86 9.56E-08 9.70E-08 9.84E-08 9.98E-08 1.01E-07 1.01E-07 
nd142 8.83E-08 9.09E-08 9.36E-08 9.63E-08 9.91E-08 9.91E-08 
te128  9.14E-08 9.28E-08 9.42E-08 9.56E-08 9.70E-08 9.70E-08 
ba134 8.47E-08 8.73E-08 8.98E-08 9.24E-08 9.51E-08 9.51E-08 
sm148 7.73E-08 7.96E-08 8.19E-08 8.43E-08 8.67E-08 8.67E-08 
eu152 8.28E-08 9.77E-08 9.86E-08 9.95E-08 1.00E-07 8.48E-08 
tb159  6.27E-08 6.39E-08 6.50E-08 6.62E-08 6.74E-08 6.74E-08 
se 80 6.30E-08 6.40E-08 6.49E-08 6.58E-08 6.68E-08 6.68E-08 
te125 6.15E-08 6.25E-08 6.35E-08 6.44E-08 6.54E-08 6.54E-08 
pd104 5.81E-08 5.99E-08 6.16E-08 6.34E-08 6.53E-08 6.53E-08 
gd158 4.99E-08 5.09E-08 5.18E-08 5.27E-08 5.36E-08 5.36E-08 
c d l l 2  4.62E-08 4.70E-08 4.78E-08 4.86E-08 4.94E-08 4.94E-08 
n b  93 3.40E-08 3.54E-08 3.68E-08 3.82E-08 3.96E-08 3.96E-08 
li 6 3.36E-08 3.41E-08 3.45E-08 3.50E-08 3.54E-08 3.54E-08 
sn117 3.32E-08 3.37E-08 3.42E-08 3.48E-08 3.53E-08 3.53E-08 
dy164 3.17E-08 3.23E-08 3.30E-08 3.36E-08 3.43E-08 3.43E-08 
dy162 3.04E-08 3.11E-08 3.18E-08 3.25E-08 3.32E-08 3.32E-08 
cd114 2.78E-08 2.83E-08 2.87E-08 2.92E-08 2.97E-08 2.97E-08 
pm147 2.99E-08 6.54E-08 6.54E-08 6.54E-08 6.54E-08 2.80E-08 
eu155 2.88E-08 4.49E-08 4.49E-08 4.50E-08 4.50E-08 2.78E-08 
sn119 2.55E-08 2.59E-08 2.63E-08 2.67E-08 2.71E-08 2.71E-08 
sn115 2.34E-08 2.37E-08 2.41E-08 2.45E-08 2.48E-08 2.48E-08 
p d l l O  2.21E-08 2.25E-08 2.29E-08 2.33E-08 2.37E-08 2.37E-08 
mo 9 6  1.96E-08 2.02E-08 2.08E-08 2.14E-08 2.20E-08 2.20E-08 
c d l l O  1.80E-08 1.86E-08 1.93E-08 2.00E-08 2.07E-08 2.07E-08 
b r  7 9  1.71E-08 1.78E-08 1.84E-08 1.91E-08 1.98E-08 1.98E-08 
s r  8 8  1.76E-08 1.78E-08 1.81E-08 1.83E-08 1.86E-08 1.86E-08 

1 sas2h: f a r - f i e t d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/rntu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 16086.mwd f l u x =  6.00E+07n/cm**2-sec 
0 in i t ia l  A * * * * * *  d ******* d A* * * * * *  d ******* d ******* d 
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2 . 4 4 ~ - 1 0  
1.67E-10 
1.39E-10 
1.28E-10 
1. TOE- 10 
7.51E-11 
6.12E-11 
5.33E-11 
4.88E-11 
3.46E-11 
3.15E-11 
2.29E-11 
1.35E-11 
9.85E-12 
3.50E-12 
2.69E-12 
1.81E-12 
2.00E-12 
1.24E-12 
7.86E-13 
6.82E-14 
3.30E-14 
2.78E-14 

f a r - f i e l d  c r  

1.60E-09 
9.11E-10 
6.94E-10 
7.00E-10 
5.55E-10 
5.49E-10 
3.43E-10 
6.79E-10 
1.72E-10 
1.42E-10 
1.31E-10 
1.33E-10 
7.65E-11 
6.28E-11 
5.49E-11 
5.00E-11 
3.54E-11 
3.20E-11 
2.33E-11 
1.41E-11 
1.42E-10 
3.76E-12 
2.80E-12 
1.88E-12 
4.28E-12 
9.57E-12 
8.28E-13 
6.92E-14 
3.4OE-14 
2.82E-14 

i t  based o 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 16086 mud f l u x =  6 00E+07n/cm**2-sec 
i n i t i a l  A * * * * * *  d ******; d 5******  dm** * * * * *  d ******* d 

sas2h : 
powe 

f a r - f  i e l d  
.= 9.79OE-0 

charge  * 
9.02E-04 
2.69E-06 
1.11E-11 

.00E+00 
1.39E-08 
1.50E-04 

.00E+00 
1.80E-05 
5.07E-09 

c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% I 
14mw, burnup=1.6086E+04mwd, f l u x =  6.00E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  '****** d ******* d ******* d ******* A ******* 

f i s s i o n  p r o d u c t s  

l i g h t  e lemen ts  

Page 93 

page 118 

page 119 



-- -- 

Sep 03 15:43 1996 F i l e  Name: t u f f 9 . s u m  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X I X  - Page 94 

a [  29 
a1 30  
s i  28 
s i  29 
s i  30  
s i  31  
s i  32  

t o t a l s  
0 f l u x  
1 

sas2h: 
power 

0 

2.95E-37 3.03E-22 3.12E-22 3.21E-22 3.30E-22 3.30E-37 
.OOE+OO 6.02E-32 6.28E-32 6.55E-32 6.82E-32 .00E+00 

3.45E-01 3.50E-01 3.55E-01 3.59E-01 3.64E-01 3.64E-01 
4.74E-06 4.88E-06 5.02E-06 5.16E-06 5.30E-06 5.30E-06 
6.95E-11 7.25E-11 7.56E-11 7.88E-11 8.21E-11 8.21E-11 
1.21E-38 1.26E-23 1.32E-23 1.37E-23 1.43E-23 1.43E-38 
5.01E-30 5.30E-30 5.54E-30 5.78E-30 6.03E-30 5.95E-30 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

5.99E+07 5.99E+07 6.00E+07 6.00E+07 6.00E-08 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
= 9.790E-04mw, burnup=1.6086E+04mwd, f l u x =  6.00E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
2.1OE+Ol 2.16E+01 2.23E+01 2.29E+01 2.36E+01 2.36E+01 
8.67E-02 9.06E-02 9.45E-02 9.85E-02 1.03E-01 1.03E-01 
6.12E-03 6.35E-03 6.60E-03 6.85E-03 7.10E-03 7.10E-03 
3.16E-04 3.25E-04 3.35E-04 3.44E-04 3.54E-04 3.54E-04 
5.62E-10 5.77E-10 5.93E-10 6.09E-10 6.24E-10 6.24E-10 
1.94E-04 1.98E-04 2.02E-04 2.06E-04 2.10E-04 2.10E-04 
3.78E-11 3.83E-11 3.89E-11 3.95E-11 4.01E-11 4.01E-11 
2.51E-11 2.58E-11 2.62E-11 2.66E-11 2.70E-11 2.67E-11 
4.44E-10 4.53E-10 4.62E-10 4.72E-10 4.81E-10 4.81E-10 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.27E-02 1.34E-02 1.41E-02 1.48E-02 1.55E-02 1.55E-02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.20E-07 1.22E-07 1.25E-07 1.27E-07 1.29E-07 1.30E-07 
2.24E-12 2.27E-12 2.31E-12 2.34E-12 2.37E-12 2.38E-12 
2.38E-12 2.45E-12 2.49E-12 2.52E-12 2.56E-12 2.53E-12 
1.31E-10 1.35E-10 1.38E-10 1.42E-10 1.46E-10 1.46E-10 
3.30E-10 3.37E-10 3.43E-10 3.50E-10 3.57E-10 3.57E-10 
3.28E-06 3.37E-06 3.44E-06 3.51E-06 3.57E-06 3.55E-06 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.48E-17 2.51E-17 2.55E-17 2.59E-17 2.62E-17 2.63E-17 
1.25E-22 1.29E-22 l . 3 l E - 2 2  1.33E-22 1.35E-22 1.33E-22 
1.97E-19 2.03E-19 2.08E-19 2.14E-19 2.19E-19 2.19E-19 
4.54E-17 4.63E-17 4.72E-17 4.82E-17 4.91E-17 4.91E-17 
3.11E-17 3.15E-17 3.20E-17 3.24E-17 3.29E-17 3.30E-17 
9.52E-17 9.76E-17 9.92E-17 1.01E-16 1.02E-16 1.01E-16 
5.14E-11 5.24E-11 5.35E-11 5.46E-11 5.56E-11 5.56E-11 
9.95E-44 9.08E-29 9.23E-29 9.37E-29 9.52E-29 9.25E-44 
6.91E-14 7.01E-14 7.11E-14 7.22E-14 7.32E-14 7.34E-14 
3.65E-14 3.74E-14 3.80E-14 3.86E-14 3.92E-14 3.87E-14 
9.12E-08 9.31E-08 9.50E-08 9.69E-08 9.88E-08 9.88E-08 
1.08E-40 9.86E-26 1.00E-25 1.02E-25 1.03E-25 1.01E-40 
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sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 
= 9.790E-04mu, burnup=1.6086E+04mwd f l u x =  6.00E+07n/cm**2-sec 

nut[ i d e  c o n c e n t r a t i o n s ,  gram a 
b a s i s  = s i n g l e  r e a c t o r  assembl 

charge ******* d ******* d ******* d ******* d ******* d 
1.42E-06 1.42E-06 1.42E-06 1.42E-06 1.42E-06 1.42E-06 
1 8 1 - I  1.81E-11 1.81E-11 1.81E- I1  1.81E-11 1.81E-11 
8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
5.09E-36 4.66E-21 4.74E-21 4.81E-21 4.89E-21 4.77E-36 
6.68E-32 6.80E-17 6.93E-17 7.05E-17 7.18E-17 7.18E-32 
1.42E-06 1.48E-06 1.51E-06 1.53E-06 1.55E-06 1.50E-06 
3.64E-01 3.70E-01 3.77E-01 3.84E-01 3.91E-01 3.91E-01 
1.00E+01 1.00E+01 1.00E+01 1.00E+01 1.01E+01 1.01E+01 
6.71E+02 6.71E+02 6.70E+02 6 . 7 0 ~ + 0 2  6 . 6 9 ~ + 0 2  6 . 6 9 ~ + 0 2  
1.86E+02 1.86E+02 1.86E+02 1.87E+02 1.87E+02 1.87E+02 
1.35E-12 7.92E-07 7.93E-07 7.94E-07 7.95E-07 1.33E-12 
3.63E+04 3.63E+04 3.63E+04 3 . 6 3 ~ + 0 4  3 . 6 3 ~ + 0 4  3 . 6 3 ~ + 0 4  
7.46E-23 7.46E-08 7.46E-08 7.46E-08 7.47E-08 7.47E-23 
7.18E-36 8.13E-36 9.17E-36 1.03E-35 1.15E-35 1.15E-35 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
3.05E-13 2.07E-12 2.07E-12 2.07E-12 2.07E-12 2.60E-13 
4.93E-28 4.92E-13 4.92E-13 4.92E-13 4.92E-13 4.93E-28 
1.83E-06 1.85E-06 1.87E-06 1.89E-06 1.91E-06 1.91E-06 
4 . 1 1 ~ + 0 1  4.11E+01 4.11E+01 4 . 1 1 ~ + 0 1  4 . 1 1 ~ + 0 1  4 . 1 1 ~ + 0 1  
3.11E-14 3.63E-07 3.63E-07 3.63E-07 3.63E-07 3.09E-14 
1.29E-13 1.08E-05 1.08E-05 1.08E-05 1.08E-05 1.40E-13 
6.13E-38 6.94E-38 7.83E-38 8.79E-38 9.84E-38 9.84E-38 
6.95E-39 5.30E-16 5.30E-16 5.31E-16 5.31E-16 7.90E-39 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.35E-10 2.71E-10 2.71E-10 2.71E-10 2.71E-10 1.27E-10 
3.70E-21 7.48E-14 7.50E-14 7.52E-14 7.54E-14 9.16E-22 
5.37E-03 5.50E-03 5.50E-03 5.50E-03 5.50E-03 5.36E-03 
2 . 9 1 ~ + 0 1  2.92E+01 2.93E+01 2.94E+01 2.95E+01 2.95E+01 
5.15E-01 5.14E-01 5.13E-01 5.12E-01 5.12E-01 5.11E-01 
4.38E-05 5.05E-05 5.05E-05 5.04E-05 5.04E-05 4.3OE-05 
2.87E-05 2.92E-05 2.98E-05 3.04E-05 3.09E-05 3.09E-05 
1.53E-29 1.49E-14 1.52E-14 1.55E-14 1.58E-14 1.66E-29 
3.58E-25 4.05E-25 4.57E-25 5.13E-25 5.74E-25 5.74E-25 

.00E+00 4.02E-36 4.53E-36 5.10E-36 5.70E-36 .00E+00 
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pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 1.01E-34 1.01E-19 1.OlE-19 1.01E-19 1.01E-19 1.01E-34 
am240 4.64E-32 4.61E-17 4.61E-17 4.61E-17 4.61E-17 4.61E-32 
am241 1.51E-03 1.50E-03 1.50E-03 1.50E-03 1.50E-03 1.49E-03 
am242m 1.68E-07 1.70E-07 1.70E-07 1.70E-07 1.70E-07 1.67E-07 
am242 2.17E-12 1.36E-11 1.36E-11 1.36E-11 1.36E-11 2.15E-12 
am243 1.47E-07 1.50E-07 1.53E-07 1.57E-07 1.60E-07 1.60E-07 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 2.69E-31 2.75E-16 2.81E-16 2.87E-16 2.93E-16 2.93E-31 
am245 7.61E-40 7.94E-37 8.95E-37 1.01E-36 l .13E-36 8.80E-40 
am246 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 
cm241 1.70E-32 1.94E-22 1.94E-22 1.94E-22 1.94E-22 2.43E-33 
cm242 4.61E-10 2.74E-09 2.74E-09 2.74E-09 2.74E-09 4.50E-10 
cm243 1.42E-14 1.52E-14 1.52E-14 1.52E-14 1.52E-14 1.40E-14 
cm244 3.77E-12 4.31E-12 4.41E-12 4.50E-12 4.60E-12 4.06E-12 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 

power= 9.790E-04mw, burnup=1.6086E+04mwd f l u x =  6.00E+07n/cm**2-sec 
0 nut[ i d e  c o n c e n t r a t  i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly  
charge ******* d ******* d ******* d ******* d ******* d 

cm245 9.56E-15 9.70E-15 9.86E-15 1.00E-14 1.02E-14 1.02E-14 
cm246 7.26E-17 7.44E-17 7.61E-17 7.78E-17 7.94E-17 7.94E-17 
cm247 1.86E-20 1.98E-20 2.10E-20 2.22E-20 2.35E-20 2.35E-20 
cm248 3.87E-23 4.23E-23 4.61E-23 5.02E-23 5.45E-23 5.45E-23 
cm249 .00E+00 3.21E-34 3.51E-34 3.82E-34 4.15E-34 .00E+00 
cm250 1.65E-38 1.80E-38 1.97E-38 2.14E-38 2.34E-38 2.34E-38 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  5.99E+07 5.99E+07 6.00E+07 6.00E+07 6.00E-08 
0 I q  a r r a y  has 20 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
I l i b r a r y  i n f o r m a t i o n .  .. 

c r o s s - s e c t i o n  d a t a  t a k e n  f r o m  p o s i t i o n  number 14 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module  sas2 l i b r a r y *  
used  a t ime-dependen t  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  upda ted  uas... 
pass 1 
pass  0 
* s c a l e - s y s t e m  c o n t r o l  module  sas2 l i b r a r y *  
used  a t ime-dependen t  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass  0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass  n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... ................................................................................ 
* * 
* p r e l i m  Lur  o r i g e n - s  b i n a r y  w o r k i n g  l i b r a r y - - i d  = 1143 * 
* made f r o m  m o d i f i e d  ca rd - image  o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f r o m  t h e  l i g h t  element,  a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f r o m  e n d f / b - v i  * 
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* 
n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom : t h e  I l p r e ~ a s 2 ~ 1  case u p d a t i n g  a l I  n u c l i d e s  on t h e  s c a l e  llpurnup'l l i b r a r y  

* f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* tKe pho ton  d a t a  a r e  f rom t h e  master  pho ton  d a t a  base, * 
r~ p roduced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t33 fO01 

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  ! i b r a r y  

689 number o f  l i g h t - e l e m e n t  n u c l l d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 2Ogwd/mtu 40% h20/ 8% uo2 page 123 

power= .OOmw, burnup= 16980.mwd, f l u x =  6.60~+07n/cm**2-sec 
b a s i s  = 

(note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t ,  on ly ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
i n i t i a l  ******* d ******* d *t***** d ******* d ******* d 

p r o d u c t i o n s  1.266238E+06 1.265670E+06 1.265100E+06 1.264527E+06 1.263952E+06 1.263946E+06 
a b s o r p t i o n s  1.026683E+06 1.026498E+06 1.026311E+06 1.026122E+06 1.025931E+06 1.025927E+06 
k i n f i n i t y  1.233329E+00 1.232998E+00 1.232667€+00 1.232337E+00 1.232005E+00 1.232004€+00 

i n 1  t i a l  ******* d ******i d ******* d *x*+*** d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.010530E+06 1.010258E+06 1.009985E+06 1.009711E+06 1.009436E+06 1.009433E+06 
nnn-artinid- - - - . . . . - -  
abs. f r a c s .  1.573360E-02 1.582122E-02 1.590741E-02 1.599288E-02 1.607811E-02 1.607752E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  

f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
power= .OOmw, burnup= 16980 .mud, f l u x =  6.00~+17n/cm**2-sec 

i n i t i a l  ******* d ******* d ******* d ******* d ******* d 
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6.62E-05 
5.97E-05 
5.41E-05 
2.71E-05 
2.61E-05 
2.52E-05 
2.14E-05 
1.76E-05 
1.66E- 05 
1.23E-05 
1.25E-05 
1.13E-05 
6.18E-06 
5.66E-06 
5.42E-06 
5.12E-06 
4.50E-06 
4.34E-06 
3.65E-06 
3.20E-06 
3.14E-06 
3.11E-06 
2.91E-06 
2.49E-06 
2.67E-06 
1.80E-06 
1.75E-06 
1.72E-06 
1.37E-06 
1.28E-06 
1.17E-06 

f a r - f i e l d  c r  

6.71E-05 
5.98E-05 
5.49E-05 
2.75E-05 
2.65E-05 
2.57E-05 
2.17E-05 
1.78E-05 
1.68E-05 
1.25E-05 
1.28E-05 
1.16E-05 
6.29E-06 
5.74E-06 
5.49E-06 
5.20E-06 
4.57E-06 
4.40E-06 
3.70E-06 
3.25E-06 
3.19E-06 
3.16E-06 
2.95E-06 
2.58E-06 
2.71 E - 06 
1.82E-06 
1.77E-06 
1.75E-06 
1.39E-06 
1.30E-06 
1.19E-06 

i t  based c 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmw, burnup= 16980 .mwd f l u x =  6 .00~+g7n / cm* *~ -sec  
i n i t i a l  ******* d ******* d i****** d ******* d ******* d 

z r  96 
nd150 
xe136 
c d l  I I 
br 81 
r b  85 

se 77 

1:;:; 
gd156 
k r  84 
dy161 
sb121 
r u l  00 
se 79 
sb123 
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ba134 
te128 
sm148 
eu152 
pd104 
tb159 
se 80 
te125 
gd158 
cd112 
nb 93 
sn117 
t i  6 
dy164 
dy 162 
cd114 
sn119 
eu155 
sn115 
pm147 
pd l lO  
mo 96 
c d l  10 
b r  79 
ag107 
sas2h: 

9.51E-08 
9.70E-08 
8.67E-08 
8.48E-08 
6.52E-08 
6.74E-08 
6.68E-08 
6.54E-08 
5.36E-08 
4.94E-08 
3.96E-08 
3.53E-08 
3.55E-08 
3.43E - 08 
3.32E-08 
2.97E - 08 
2.71E-08 
2.78E-08 
2.48E-08 
2.80E-08 
2.37E-08 
2.20E-08 
2.07E-08 
1.98E-08 
1.73E-08 

f a r - f i e l d  c r  

ler= .OOmw 
i n i t i a l  

9.78E-08 
9.84E-08 
8.92E-08 
1.01E-07 
6.71E-08 
6.85E-08 
6.77E-08 
6.64E-08 
5.45E-08 
5.02E-08 
4.10E-08 
3.58E-08 
3.59E-08 
3.49E-08 
3.39E-08 
3.02E-08 
2.75E-08 
4.51E-08 
2.52E-08 
6.54E-08 
2.41E-08 
2.26E-08 
2.14E-08 
2.06E-08 
1.80E-08 
t based c 

1.00E-07 1.03E-07 1.06E-07 1.06E-07 
9.98E-08 1.01E-07 1.03E-07 1.03E-07 
9.16E-08 9.41E-08 9.67E-08 9.67E-08 
1.02E-07 1.03E-07 1.04E-07 8.66E-08 
6.90E-08 7.09E-08 7.28E-08 7.28E-08 
6.97E-08 7.09E-08 7.21E-08 7.21E-08 
6.87E-08 6.96E-08 7.05E-08 7.05E-08 
6.74E-08 6.83E-08 6.93E-08 6.93E-08 
5.54E-08 5.63E-08 5.73E-08 5.73E-08 
5.10E-08 5.18E-08 5.26E-08 5.26E-08 
4.25E-08 4.40E-08 4.54E-08 4.55E-08 
3.64E-08 3.69E-08 3.75E-08 3.75E-08 
3.64E-08 3.68E-08 3.73E-08 3.73E-08 
3.56E-08 3.62E-08 3.69E-08 3.69E-08 
3.46E-08 3.53E-08 3.60E-08 3.6OE-08 
3.06E-08 3.11E-08 3.16E-08 3.16E-08 
2.79E-08 2.83E-08 2.87E-08 2.87E-08 
4.51E-08 4.51E-08 4.52E-08 2.69E-08 
2.56E-08 2.59E-08 2.63E-08 2.63E-08 
6.54E-08 6.54E-08 6.54E-08 2.62E-08 
2.45E-08 2.50E-08 2.54E-08 2.54E-08 
2.32E-08 2.38E-08 2.44E-08 2.44E-08 
2.21E-08 2.28E-08 2.36E-08 2.36E-08 
2.13E-08 2.20E-08 2.28E-08 2.28E-08 
1.88E-08 1.95E-08 2.02E-08 2.02E-08 

In b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
16980.mwd, f l u x =  6 .00~+~7n/cm**2-sec  ******* d ******* d ******* d ******* d 

f i s s i o n  products page 126 
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sas2h: f a r - f  i e l d  c r i  t based on b&w 15x15, 3.00wt%. 20swd/mtu 40%-h2o/ 8% uo2 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmw, burnup= 16980.mwd, f l u x =  6.00E+~7n/cm**2-sec 
i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mu, burnup=1.6980E+04mwd f l u x =  6.00E+07n/cm**Z-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r . a s s e m b l y  

,-harQe ******* d ******* d ******* d ******* ******* ,+ 

f i s s i o n  p r o d u c t s  

l i g h t  elements 

page 127 
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mg 28 
a1 27 
a l  28 
a l  29 
a l  30  
s i  28 
s i  29 
s i  30 
s i  31  
s i  32  

t o t a l s  
f l u x  

sas2h: 
powe 

f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
.= 9.790E-04mw, burnup=1.6980E+04mwd f l u x =  6.00E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s .  gram atoms 

charge  * 
2.36E+01 
1.03E-01 
7.10E-03 
3.54E-04 
6.24E-10 
2.10E-04 
4.01E-11 
2.67E-11 
4.81E-10 

.00E+00 
1.55E-02 

.00E+00 
1.30E-07 
2.38E-12 
2.53E-12 
1.46E-10 
3.57E-10 
3.55E-06 

.00E+00 
2.63E-17 
1.33E-22 
2.19E-19 
4.91E-17 
3.30E-17 
1.01E-16 
5.56E-11 
9.25E-44 
7.34E-14 
3.87E-14 
9.88E - 08 
1.01E-40 
1.83E-08 
2.20E-10 
6.82E - 08 
1.51E-02 
7.12E-11 

b a s i s  = ****** ,-j 
s i n g l e  r e a  '****** d 

2.62E+01 
1.2OE-01 
8.14E-03 
3.93E-04 
6.87E-10 
2.26E-04 
4.23E-11 
2.86E-11 
5.17E-10 

.00E+00 
1.85E-02 

.00E+00 
1.39E-07 
2.51E-12 
2.71E-12 
1.60E-10 
3.84E-10 
3.84E-06 

.00E+00 
2.77E-17 
1.42E-22 
2.41E-19 
5.28E-17 
3.48E-17 
1.08E-16 
5.98E-11 
1.01E-28 
7.74E-14 
4.15E-14 
1.06E-07 
1 .lOE-25 
1.93E-08 
2.36E-10 
7.51E-08 
1.62E-02 
7 - 6 8 F - 1 1  
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=1.6980E+04mwd f l u x =  6.00E+07n/cm**2-sec 

0 nut[ i d e  c o n c e n t r a t i o n s .  gram atoms 

charge  * 
1.42E-06 
1.81E-11 
8.08E-12 

.00E+00 
4.77E-36 
7.18E-32 
1.50E-06 
3.91E-01 
1.01E+01 
6.69E+02 
1 . 8 7 ~ + 0 2  
1.33E-12 
3.63E+04 
7.47E-23 
1.15E-35 

.00E+00 
2.60E-13 
4.93E-28 
1.91E-06 
4.11E+01 
3.09E-14 
1.40E-13 
9.84E-38 
7.90E-39 

.00E+00 
1.27E-10 
9.16E-22 
5.36E-03 
2 . 9 5 ~ + 0 1  
5.11E-01 
4.30E-05 
3.09E-05 
1.66E-29 
5.74E-25 

.00E+00 

.00E+00 
1.01E-34 
4.61E-32 
1.49E-03 
1.67E-07 
2.15E-12 
1.60E-07 

.00E+00 
2.93E-31 
8.80E-40 

.00E+00 

b a s i s  = ****** d 4 

1.42E-06 
1.81E-11 
8.08E-12 

.00E+00 
5.11E-21 
7.55E-17 
1.62E-06 
4.11E-01 
1.01E+01 
6.68E+02 
1 . 8 7 ~ + 0 2  
7.98E - 07 
3.63E+04 
7.47E - 08 
1.59E-35 

.00E+00 
2.07E-12 
4.92E-13 
1.98E-06 
4.10E+01 
3.63E-07 
1.08E-05 
1.35E-37 
5.32E-16 

.00E+00 
2.71E-10 
7.60E- 14 
5.50E- 03 
2.98E+01 
5.11E-01 
5.03E-05 
3.26E-05 
1.67E-14 
7.90E-25 
7.86E-36 

.00E+00 
1.01E-19 
4.60E-17 
1.49E-03 
1.69E-07 
1.35E-11 
1.70E-07 

.00E+00 
3.11E- 16 
1.55E-36 

.00E+00 

s i n g l e  r e a  :****** d * 
1.42E-06 
1.81E-11 
8.07E-12 

.OOE+OO 
5.18E-21 
7.68E-17 
1.646-06 
4.17E-01 
1.01E+01 
6.67E+02 
1.88E+02 
7.99E-07 
3 . 6 3 ~ + 0 4  
7.48E-08 
1.75E-35 

.00E+00 
2.07E-12 
4.92E-13 
2.00E-06 
4.10E+01 
3.63E-07 
1.08E-05 
1.50E-37 
5.33E-16 

.00E+00 
2.71E-10 
7.63E-14 
5.50E-03 
2.98E+01 
5.11E-01 
5.03E-05 
3.32E-05 
1.70E-14 
8.73E-25 
8.70E-36 

.00E+00 
1.01E-19 
4.61E-17 
1.49E-03 
1.69E-07 
1.35E-11 
1.73E-07 

.00E+00 
3.17E-16 
1.71E-36 

.00E+00 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.6980E+04mwd f l u x =  6.00E+07n/cm**2-sec 

0 nut( i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  reac to r .assembly  

charge ******* d ******* d ******* d ******* d ******* d 
cm245 1.02E-14 1.04E-14 1.05E-14 1.07E-14 1.09E-14 1.09E-14 
cm246 7.94E-17 8.11E-17 8.28E-17 8.45E-17 8.62E-17 8.62E-17 
cm247 2.35E-20 2.48E-20 2.61E-20 2.75E-20 2.89E-20 2.89E-20 
cm248 5.45E-23 5.90E-23 6.38E-23 6.88E-23 7.41E-23 7.41E-23 
cm249 .00E+00 4.49E-34 4.86E-34 5.24E-34 5.65E-34 .00E+00 
cm250 2.34E-38 2.55E-38 2.78E-38 3.02E-38 3.29E-38 3.29E-38 
cm25 1 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  6.00€+07 6.00E+07 6.00E+07 6.01E+07 6.01E-08 
0 l q  a r r a y  has 20 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 15 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
i p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* da ta  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  t tpresas2t t  case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  t tpurnuptt  L i b r a r y  * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  t 

* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* tRe pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * * produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  * 
* * 
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* * 
................................................................................ 

* 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
da ta  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

0 7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0 ................................................................................ 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 page 132 

power= .OOmw, burnup= 17874.mwd, f!ux= 6.01E+07n/cm**2-sec 
0 b a s i s  = 
0 (note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
0 i n i t i a l  ******* d ******* d * * * *A* *  d ******* d ******* d . . . . - . - - 

p r o d u c t i o n s  1.264834E+06 1.264255E+06 1.263673E+06 1.263090E+06 1.262504E+06 1.262498E+06 
a b s o r p t i o n s  1.026414E+06 1.026221E+06 1.026026E+06 1.025829E+06 1.025631E+06 1.025627E+06 
k i n f i n i t y  1.232285E+00 1.231952E+00 !;?!.2$?0:+00 1.231287E+00 

!;$!f!13:+00 !;5!f!12:+OO 0 i n i t i a l  ******tr ,-j +***.r** d 

n o n - a c t i n i d e  
abs. f r a c s .  1.607716E-02 1.616246E-02 1.624632E-02 1.633036E-02 1.641381E-02 1.641315E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOrnw burnup= 17874 mwd f l u x =  6 01E+07n/cm**2-sec 
0 i n i t i a l  A* * * * * *  d ******; d A* * * * * *  d ' *******  d ******* d 

sm149 
nd143 
eu15 1 
rh103 
xe131 
cs133 
sm147 
t c  99 
nd145 
gd155 
sm152 
mo 95 
sm15 0 
k r  83 
cd113 
cs135 
eu153 
r u l O l  
p r141  
gd157 
la139 
pd105 
as109 
ba137 
z r  93 

i 1 2 9  
nd144 
rno 9 7  
gd152 
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xe136 
c d l l l  
b r  81  
r b  85 
z r  9 4  
gd154 
z r  9 0  
sm154 
te130  
r b  8 7  
ba135 
se  7 7  
pd106 
gd156 
k r  84 
dy161 
r u l  00 
sb121 
s e  79  
sb123 
nd142 
ba134 
k r  8 6  
t e 1 2 8  
sm148 
eu152 
pd104 
t b 1 5 9  
se  80 
t e l 2 5  
gd158 
c d l l 2  
n b  93 

3.29E-06 
3.08E-06 
2.86E-06 
2.82E-06 
1.90E-06 
1.85E-06 
1.82E-06 
1.45E-06 
1.35E-06 
1.24E-06 

f a r - f i e l d  c r  

wer= .OOmw 
i n i t i a l  

1.14E-06 
1.04E-06 
9.87E-07 
7.63E-07 
7.32E-07 
7.02E-07 
6.14E-07 
5.44E-07 
5.64E-07 
4.83E-07 
4.55E-07 
4.04E-07 
2.85E-07 
2.95E-07 
2.90E-07 
2.73E-07 
1.93E-07 
1.64E-07 
1.53E-07 
1.56E-07 
1.47E-07 
1.26E-07 
1.11E-07 
1.06E-07 
1.07E-07 
1.03E-07 
9.67E-08 
8.66E-08 
7.28E - 08 
7.21E-08 
7.06E-08 
6.93E-08 
5.73E-08 
5.26E-08 
4.55E-08 

3.33E-06 
3.12E-06 
2.95E-06 
2.86E - 06 
1.92E-06 
1.87E-06 
1.84E-06 
1.47E-06 
1.37E-06 
1.26E-06 

i t  based c 

1.87E-06 1.89E-06 1.92E-06 1.92E-06 
1.48E-06 1.50E-06 1.52E-06 1.52E-06 
1.39E-06 1.41E-06 1.43E-06 1.43E-06 
1.28E-06 1.29E-06 1.31E-06 1.31E-06 

,n b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
17874.mwd f l u x =  6.01E+07n/cm**2-sec ******* d &****** d ******* d ******* d 
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sn117 3.75E-08 3.80E-08 3.86E-08 3.91E-08 3.96E-08 3.96E-08 
dy164 3.69E-08 3.76E-08 3.82E-08 3.89E-08 3.95E-08 3.95E-08 
L i  6 3.73E-08 3.78E-08 3.82E-08 3.87E-08 3.91E-08 3.91E-08 
dy162 3.60E-08 3.67E-08 3.75E-08 3.82E-08 3.89E-08 3.89E-08 
cd114 3.16E-08 3.21E-08 3.25E-08 3.30E-08 3.35E-08 3.35E-08 
sn119 2.87E-08 2.91E-08 2.95E-08 2.99E-08 3.03E-08 3.03E-08 
sn115 2.63E-08 2.67E-08 2.70E-08 2.74E-08 2.78E-08 2.78E-08 
p d l l O  2.54E-08 2.58E-08 2.62E-08 2.66E-08 2.71E-08 2.71E-08 
mo 9 6  2.44E-08 2.51E-08 2.57E-08 2.64E-08 2.71E-08 2.71E-08 
c d l l O  2.36E-08 2.43E-08 2.51E-08 2.59E-08 2.67E-08 2.67E-08 
eu155 2.69E-08 4.52E-08 4.53E-08 4.53E-08 4.53E-08 2.60E-08 
b r  79  2.28E-08 2.35E-08 2.43E-08 2.51E-08 2.58E-08 2.58E-08 
pm147 2.62E-08 6.54E-08 6.54E-08 6.54E-08 6.54E-08 2.45E-08 
ag107 2.03E-08 2.10E-08 2.18E-08 2.266-08 2.34E-08 2.34E-08 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= OOmw burnup= 17874.mwd f l u x =  6.01E+07n/cm**2-sec 
0 i n j i i a l  A * * * * * *  d ******* d A** * * * *  d ******* d ******* d 

f i s s i o n  p r o d u c t s  page 135 
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Y 
t e l  
s b l  
c d l  
r u l  
b e  
s n l  
l i 
sas f i s s i o n  p r o d u c t s  a r - f  i e l d  c r  i t  based page 136 

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
17874 mwd f l u x =  6 01E+07n/cm**2-sec ******; d &****** dm** * * * * *  d ******* d 

powe . OOmw 
n i t i a l  

1 
sas2h: 

power 
0 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
.= 9.790E-04mw, burnup=1.7874E+04mwd f l u x =  6.01E+07n/cm**2-sec 

nut( i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charge ******* d ******* d ******* d ******* d ******* d 
1.01E-03 1.02E-03 1.04E-03 1.05E-03 1.06E-03 1.06E-03 
3.01E-06 3.05E-06 3.09E-06 3.13E-06 3.17E-06 3.17E-06 
1.11E-11 1.36E-11 1.37E-11 1.37E-11 1.38E-11 1.11E-11 

.00E+00 1.35E-35 1.35E-35 1.36E-35 1.36E-35 .00E+00 
1.50E-08 1.51E-08 1.52E-08 1.53E-08 1.55E-08 1.55E-08 
1.67E-04 1.70E-04 1.72E-04 1.74E-04 1.76E-04 1.76E-04 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.01E-05 2.04E-05 2.06E-05 2.09E-05 2.12E-05 2.12E-05 
6.28E-09 6.44E-09 6.60E-09 6.77E-09 6.93E-09 6.93E-09 
1.32E-07 1.34E-07 1.36E-07 1.38E-07 1.39E-07 1.39E-07 
1.77E-30 1.77E-15 1.77E-15 1.77E-15 1.77E-15 1.77E-30 
4.13E-12 1.05E-11 1.05E-11 1.05E-11 1.05E-11 3.87E-12 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
6.41E-24 6.41E-09 6.41E-09 6.41E-09 6.42E-09 6.42E-24 
1.05E-30 1.05E-15 1.05E-15 1.05E-15 1.05E-15 1.05E-30 
4.54E-39 4.65E-24 4.77E-24 4.89E-24 5.01E-24 5.01E-39 
1.32E-01 1.33E-01 1.35E-01 1.37E-01 1.38E-01 1.38E-01 
6.53E-07 6.69E-07 6.86E-07 7.03E-07 7.20E-07 7.20E-07 
3.01E-06 3.05E-06 3.09E-06 3.13E-06 3.17E-06 3.17E-06 
5.28E-28 5.28E-13 5.28E-13 5.28E-13 5.28E-13 5.29E-28 

.00E+00 2.62E-25 2.62E-25 2.62E-25 2.62E-25 .00E+00 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
4.75E-26 4.75E-11 4.75E-11 4.75E-11 4.76E-11 4.76E-26 
3.66E-37 3.75E-22 3.85E-22 3.95E-22 4.05E-22 4.05E-37 

.OOE+OO 8.31E-32 8.63E-32 8.97E-32 9.31E-32 .00E+00 
3.84E-01 3.88E-01 3.93E-01 3.98E-01 4.03E-01 4.03E-01 
5.88E-06 6.03E-06 6.19E-06 6.34E-06 6.50E-06 6.50E-06 
9.62E-11 9.99E-11 1.04E-10 1.08E-10 1.12E-10 1.12E-10 
1.68E-38 1.74E-23 1.81E-23 1.88E-23 1.95E-23 1.96E-38 
6.99E-30 7.37E-30 7.67E-30 7.97E-30 8.28E-30 8.16E-30 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

6.01E+07 6.01E+07 6.01E+07 6.01E+07 6.02E-08 

L i g h t  e lemen ts  page 137 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
a1 2 7  
a1 28 
a l  29 
a l  3 0  
s i  28 
s i  29 
s i  3 0  
s i  3 1  
s i  3 2  

t o t a l s  
0 f l u x  
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1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

power= 9.790E-04mw, burnup=1.7874E+04mwd f l u x =  6.01E+07n/cm**2-sec 
0 nuc t  i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly ******* d ******* d ******* d ******* d ******* d 
he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 

i?;;: 
b i 2 0 9  
bi2lOm 
b i 2 1 0  
b i 2 1  I 
b i 2 1 2  
b i 2 1 3  
b i 2 1 4  
p0210 
po2 l  l m  
p0211 
p0212 
po213 
po214 
po215 
p02 16 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227  
th228 
th229 
th230 
th231  
th232 
th233 
th234 
pa23 1 
pa232 

sas2h: 
power 

f a r - f  i e l d  
.= 9.790E-0 

c r i t  based 
14mw, burnup 

x15, 3.00wt%, 2Ogwd/ 
04mwd f l u x =  6.01E+O 

n u c l  i d e  concent  r a t  

mtu 40% h20 
17n/cmf*2-se 
ions,  gram 

8% I 

oms 

a c t  i n i d e s  

a c t  i n i d e s  

page 138 

page 139 
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pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm24 1 
cm242 
cm243 
cm244 

1 
sas2h: 

power 
0 

cha rge  * 
1.42E-06 
1.81E-11 
8.07E-12 

.00E+00 
5.01E-36 
7.68E-32 
1.59E-06 
4.17E-01 
1.01E+01 
6.67E+02 
1.88E+02 
1.31E-12 
3 . 6 3 ~ + 0 4  
7.48E-23 
1.75E-35 

.00E+00 
2.21E-13 
4.92E-28 
2.00E-06 
4 . 1 0 ~ + 0 1  
3.08E-14 
1.51E-13 
1.50E-37 
9.01E-39 

.00E+00 
1.20E-10 
2.29E-22 
5.35E-03 
2.98E+01 
5.10E-01 
4.25E-05 
3.32E-05 
1.80E-29 
8.74E-25 

.00E+00 

.00E+00 
1.01E-34 
4.60E-32 
1.49E-03 
1.67E-07 
2.15E-12 
1.73E-07 

.00E+00 
3.17E-31 
9.85E-40 

.00E+00 
3.55E-34 
4.45E-10 
1.40E-14 
4.36E-12 

b a s i s  - ****** d 
1.42E-06 
1.81E-11 
8.07E-12 

.00E+00 
5.39E-21 
8.05E-17 
1.71E-06 
4.37E-01 
1.01E+01 
6 . 6 6 ~ + 0 2  
1.88E+02 
8.01E-07 
3.63E+04 
7.48E-08 
2.34E-35 

.00E+00 
2.07E-12 
4.92E-13 
2.07E-06 
4.10E+01 
3.63E-07 
1.08E-05 
1.99E-37 
5.34E-16 

.00E+00 
2.72E-10 
7.68E-14 
5.50E-03 
3.01E+01 
5.11E-01 
5.04E-05 
3.49E - 05 
1.79E- 14 
1.16E-24 
1.16E-35 

.00E+00 
1.01E-19 
4.61E-17 
1.49E-03 
1.70E-07 
1.36E-11 
1.83E-07 

.00E+00 
3.36E-16 
2.29E-36 

.00E+00 
1.94E-22 
2.74E-09 
1.52E- 14 
5.28E-12 

s i n g l e  r e a  '****** d * 
1.42E-06 
1 . 8 l E - I 1  
8.07E-12 

.00E+00 
5.47E-21 
8.17E-17 
1.73E-06 
4.44E-01 
1.01E+01 
6.65E+02 
1.88€+02 
8.03E-07 
3.63E+04 
7.48E-08 
2.56E-35 

.00E+00 
2.07E-12 
4.92E-13 
2.09E - 06 
4.10E+01 
3.63E-07 
1.08E-05 
2.18E-37 
5.35E-16 

.00E+00 
2.72E-10 
7.70E-14 
5.50E-03 
3.01E+01 
5.11E-01 
5.05E-05 
3.55E-05 
1.82E-14 
1.27E-24 
1.27E-35 

.00E+00 
1.01E-19 
4.62E-17 
1.50E-03 
1.70E-07 
1.36E-11 
1.87E-07 

.00E+00 
3.43E-16 
2.50E-36 

.00E+00 
1.95E-22 
2.74E-09 
1.53E-14 
5.39E-12 

c t o r  assembly ****** d 
1.42E-06 
1 .81E- I1  
8.07E-12 

.00E+00 
5.27E-36 
8.17E-32 
1.67E-06 
4.44E-01 
1.01E+01 
6.65E+02 
1.88E+02 
1.30E-12 
3.63E+04 
7.49E - 23 
2.56E-35 

.00E+00 
1.88E-13 
4.92E-28 
2.09E-06 
4.10E+01 
3.09E-14 
1.63E-13 
2.18E-37 
1.03E-38 

.00E+00 
1.14E-10 
5.59E-23 
5.34E-03 
3.01E+01 
5.11E-01 
4.21E-05 
3.55E-05 
1.94E-29 
1.27E-24 

.00E+00 

.00E+00 
1.01E-34 
4.62E-32 
1.49E-03 
1.67E-07 
2.15E-12 
1.876-07 

.00E+00 
3.43E-31 
1.06E-39 

.00E+00 
5.06E-35 
4.43E-10 
1.39E-14 
4.67E-12 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
.= 9.790E-04rnw, burnup=1.7874E+04mwd f l u x =  6.01E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s .  aram atoms 
b a s i s  = s i n g l e  r e a c t o r m a 8 s e m b l y  charge ******* d ******* d ******* d ******* d ******* d 

1.09E-14 I I I E - 1  1.13E-14 l .15E-14 1.17E-14 1.17E-14 
8.62E-17 8.79E-17 8.97E-17 9.14E-17 9.32E-17 9.32E-17 

a c t  i n i d e s  page 140 
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cm247 2.89E-20 
cm248 7.41E-23 
cm249 .00E+00 
cm25O 3.29E-38 
cm251 .00E+00 

t o t a l s  3.73E+04 
0 f l u x  
0 I q  a r r a y  has 
0 3q a r r a y  has 
0 3q a r r a y  has 
0 3q a r r a y  has 
0 4q a r r a y  has 
0 54q a r r a y  has 
I l i b r a r y  in fo rmat ion . .  

03E-20 3.17E-20 3.32E-20 3.47E-20 3.47E-20 
97E-23 8.55E-23 9.16E-23 9.79E-23 9.79E-23 
07E-34 6.52E-34 6.99E-34 7.48E-34 .00E+00 
57E-38 3.88E-38 4.20E-38 4.55E-38 4.55E-38 
00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
73E+04 3.73€+04 3.73E+04 3.73€+04 3.73E+04 
01E+07 6.01E+07 6.01E+07 6.01€+07 6.02E-08 

20 e n t r i e s .  
1 e n t r i e s .  
1 e n t r i e s .  
1 e n t r i e s .  
1 e n t r i e s .  

12 e n t r i e s .  

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 16 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t ~ e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom * t h e  t1presas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  l t ~ u r n u p l l  l i b r a r y  * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
* tRe pho ton  d a t a  a r e  f r o m  t h e  master  pho ton  d a t a  base, * * produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
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................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 page 141 

power= .OOmw, burnup= 18768.mwd, f !ux= 6.02E+07n/cm**2-sec 
b a s i s  = 

(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
i n i t i a l  ******* d .I.****** ,-j * * * * A * *  d +***+** ******* ,-j . . . . - . - . 

produc t  i o n s  1.263346E+06 1.262756E+06 1.262165;+06 1.261571E+06 1.260976E+06 1.260969E+06 
a b s o r p t i o n s  1.026080E+06 1.025880E+06 1.025679E+06 1.025476E+06 1.025272E+06 1.025267E+06 
k i n f i n i t y  1.231235E+00 1.230900E+00 1.230565E+00 1.230230E+00 1.229894E+OO 1.229893E+00 

i n i t i a l  ******* d ******* d ******* d ******* d ****tr**  d 
a c t i n i d e  
a b s o r p t i o n s  1.009239E+06 1.008957E+06 1.008673E+06 1.008389E+06 1.008104E+06 1.008100E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.641309E-02 1.649696E-02 1.657957E-02 1.666236E-02 1.674503E-02 1.674443E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  

f r a c t i o n  o f  t o t a l  a L s o r p t i o n  r a t e  
power= .OOmw burnup= 18768 mud f l u x =  6 02E+07n/cm**2-sec 

i n i t i a l  &****** d ******; d A* * * * * *  dm*** * * * *  d ******* d 

page 142 
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ce140 3.24E-06 3.28E-06 3.33E-06 3.37E-06 3.41E-06 3.41E-06 
xe132 2.98E-06 3.01E-06 3.05E-06 3.09E-06 3.13E-06 3.13E-06 
mo 98 2.00E-06 2.02E-06 2.05E-06 2.08E-06 2.10E-06 2.10E-06 
m0100 1.95E-06 1.97E-06 2.00E-06 2.02E-06 2.05E-06 2.05E-06 
xe134 1.92E-06 1.94E-06 1.97E-06 1.99E-06 2.02E-06 2.02E-06 
z r  92 1.52E-06 1.54E-06 1.56E-06 1.58E-06 1.60E-06 1.60E-06 

i 127  1.43E-06 1.45E-06 1.47E-06 1.49E-06 1.51E-06 1.51E-06 
ru104 l . 3 l E - 0 6  1.33E-06 1.35E-06 1.36E-06 1.38E-06 1.38E-06 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  abso rp t i on  r a t e  

power= .OOmw burnup= 18768 mud f l u x =  6 02E+07n/cm**2-sec 
0 i n i t i a l  &****** d ******; d &****** dm*******  d ******* d 

z r  96 
nd150 
xe136 
c d l  I I 
b r  81 
r b  85 
z r  94 
gd154 
z r  90 
sm154 
te130 
r b  87  
ba135 
pd106 
se 77 
gd156 
k r  84 
dy161 
rulOO 
s b l 2 l  
se 79 
sb123 
nd142 
ba 134 
sm148 
k r  86 
te128 
eu152 
pd104 
tb159 
se 80 
te125 
gd158 
c d l l 2  
nb 93 
dy164 
sn117 
dy162 
li 6 
cd114 
sn119 
c d l  10 
mo 96 
sn115 
b r  79 
p d l  I 0 
ag107 
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eu155 2.60E-08 4.54E-08 4.54E-08 4.54E-08 4.55E-08 2.51E-08 
pm147 2.45E-08 6.54E-08 6.54E-08 6.54E-08 6.55E-08 2.30E-08 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 18768 mwd f l u x =  6 02E+07n/cm**2-sec 
0 i n i t i a l  &****** d ******it d A * * * * * *  d'******* d ******* d 

2.07E-08 
1.55E-08 
1.42E-08 
1.35E-08 
1.23E-08 
1.25E-08 
1.11E-08 
9.76E-09 
9.68E-09 
9.30E-09 
8.81E-09 
6.53E-09 
5.99E-09 
5.53E-09 
3.91E-09 
3.61E-09 
3.35E-09 
3.29E-09 
2.47E-09 
1.86E-09 
8.97E-10 
8.49E-10 
7.69E- 10 
8.37E-10 
6.37E-10 
4.65E-10 
2.27E-10 
2.24E-10 
1.78E-10 
1.78E-10 
1.05E-10 
9.19E-11 
8.40E-11 
7.44E-11 
6.52E-11 
4.48E-11 
3.73E-11 
2.73E-11 
2.25E-11 
4.07E-12 
5.05E-12 
3.43E-12 
2.88E-12 
1.43E- 12 
1.67E-12 
7.52E-13 
8.02E-14 
4.63E-14 
3.28E-14 

f a r - f i e l d  c r  . i t  based on b&w 15x15, 3.00wt%. 20ewd/mtu 40% h20/ 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

I burnup= 18768 mwd f l u x =  6 02E+07n/cm**2-sec &****** d ******it d &****** dm*******  d ******* d 

f i s s i o n  p r o d u c t s  

f i s s i o n  p r o d u c t s  

page 144 
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sas2h : 
power 

h 4 
h e  3 
he 4 
he 6 
n e  20 
ne 21 
n e  22 
n e  23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
e l  2 7  
a l  28 
e l  29 
a l  3 0  
s i  28 
s i  29 
s i  3 0  
s i  3 1  
s i  32  

t o t a l s  
f l u x  

sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h2o/ 8% uo2 
,= 9.790E-04mw, burnup=1.8768E+04mwd f l u x =  6.02E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s .  aram atoms 

charge  * 
1.06E-03 
3.17E-06 
1.11E-11 

.00E+00 
1.55E-08 
1.76E-04 

b a s i s  = ,****** d 9 

l . lOE-03  
3.29E-06 
1.39E-11 
1.38E-35 
1.58E-08 
1.83E-04 

.00E+00 
2.20E-05 
7.45E-09 
1.45E-07 
1.77E-15 
1.05E-11 
7.53E+03 
6.42E-09 
1.05E-15 
5.38E-24 
1.43E-01 
7 . 7 3 E - 7  
3.29E-06 
5.29E-13 
2.63E-25 
4.99E+04 
4.76E-11 
4.35E-22 
1.04E-31 
4.17E-01 
6.98E-06 
1.25E-10 
2.18E-23 
9.26E-30 
5 . 7 5 ~ + 0 4  
6.02€+07 

s i n g l e  r e  
r * * * * * *  d 

1.12E-03 
3.33E-06 
1.39E-11 
1.38E-35 
1.59E-08 
1.85E-04 

.00E+00 
2.22E-05 
7.62E-09 
1.46E-07 
1.77E-15 
1.05E-11 
7.53E+03 
6.42E-09 
1.06E-15 
5.51E-24 
1.45E-01 
7.91E-07 
3.33E-06 
5.29E-13 
2.63E-25 
4.99€+04 
4.76E-11 
4.46E-22 
1.08E-31 
4.22E-01 
7.15E-06 
1.29E-10 
2.26E-23 
9.61E-30 
5 . 7 5 ~ + 0 4  
6.02€+07 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
,= 9.790E-04mw, burnup=1.8768E+04mwd f l u x =  6.02E+07n/cm**2-sec 

n u c j i d e  c o n c e n t r a t i o n s .  pram atoms 

charge  * 
2.89E+01 
1.38E-01 

b a s i s  = s i n g l e  r e a c t o r ' a s s e m b  ******* d ******* d ******* 'j 

3.10E+01 3.16E+01 3.16E+01 
1.52E-01 1.57E-01 1.57E-01 
1.01E-02 1.04E-02 1.04E-02 
4.69E-04 4.80E-04 4.80E-04 
7.96E-10 8.12E-10 8.12E-10 
2.53E-04 2.57E-04 2.57E-04 

l i g h t  e lemen ts  page 146 
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f a r - f  i e l d  
,= 9.790E-0 

charge * 
1.42E-06 
1.81E-71 
8.07E-12 

c r i t  based on b&u 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
4mw, burnup=1.8768E+04mwd f l u x =  6.02E+07n/cm**2-sec 

nut( i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly ****** d ******* d ******* d ******* d ******* d 

1.42E-06 1.41E-06 1.41E-06 1.41E-06 1.41E-06 
8 1 E - I  1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
5.53E-21 5.60E-21 5.68E-21 5.75E-21 5.53E-36 
8.29E-17 8.41E-17 8.53E-17 8.65E-17 8.66E-32 
1.75E-06 1.78E-06 1.80E-06 1.82E-06 1.75E-06 
4.50E-01 4.57E-01 4.63E-01 4.69E-01 4.69E-01 
1.01E+01 1.01E+01 I.O2E+Ol 1.02E+01 I.OZE+Ol 
6.65E+02 6.64E+02 6.64E+02 6.63E+02 6.63E+02 
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u236 1.88€+02 1.88E+02 1.89E+02 1.89E+02 1.89E+02 1.89€+02 
~ 2 3 7  1.30E-12 8.03E-07 8.04E-07 8.05E-07 8.06E-07 1.29E-12 
u238 3.63€+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63€+04 
~ 2 3 9  7.49E-23 7.48E-08 7.49E-08 7.49E-08 7.49E-08 7.50E-23 
~ 2 4 0  2.56E-35 2.80E-35 3.05E-35 3.32E-35 3.61E-35 3.61E-35 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

np235 1.88E-13 2.07E-12 2.07E-12 2.07E-12 2.07E-12 1.60E-13 
np236m 4.92E-28 4.92E-13 4.92E-13 4.92E-13 4.92E-13 4.92E-28 
np236 2.09E-06 2.11E-06 2.13E-06 2.15E-06 2.17E-06 2.17E-06 
np237 4.10E+01 4.09E+01 4.09€+01 4.09€+01 4.09€+01 4.09E+01 
np238 3.09E-14 3.63E-07 3.63E-07 3.63E-07 3.64E-07 3.10E-14 
np239 1.63E-13 1.08E-05 1.08E-05 1.08E-05 1.08E-05 1.76E-13 
np240m 2.18E-37 2.39E-37 2.60E-37 2.83E-37 3.08E-37 3.08E-37 
np240 1.03E-38 5.35E-16 5.35E-16 5.36E-16 5.36E-16 1.19E-38 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 1.14E-10 2.71E-10 2.72E-10 2.72E-10 2.72E-10 1.07E-10 
pu237 5.59E-23 7.71E-14 7.73E-14 7.75E-14 7.77E-14 1.40E-23 
pu238 5.34E-03 5.50E-03 5.50E-03 5.50E-03 5.50E-03 5.33E-03 
pu239 3.01E+01 3.02E+01 3.03E+01 3.04€+01 3.04E+01 3.04€+01 
pu240 5.11E-01 5.12E-01 5.12E-01 5.13E-01 5.13E-01 5.13E-01 
pu241 4.21E-05 5.05E-05 5.06E-05 5.06E-05 5.07E-05 4.18E-05 
pu242 3.55E-05 3.60E-05 3.66E-05 3.71E-05 3.77E-05 3.77E-05 
pu243 1.94E-29 1.84E-14 1.87E-14 1.90E-14 1.93E-14 2.08E-29 
pu244 1.27E-24 1.39E-24 1.52E-24 1.65E-24 1.80E-24 1.805-24 
pu245 .00E+00 1.39E-35 1.52E-35 1.65E-35 1.80E-35 .00E+00 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 1.01E-34 1.01E-19 1.01E-19 1.01E-19 1.02E-19 1.02E-34 
am240 4.62E-32 4.61E-17 4.62E-17 4.64E-17 4.65E-17 4.65E-32 
am241 1.49E-03 1.49E-03 1.50E-03 1.50E-03 1.50E-03 1.50E-03 
am242m 1.67E-07 1.70E-07 1.70E-07 1.71E-07 1.71E-07 1.68E-07 
am242 2.15E-12 1.36E-11 1.36E-11 1.36E-11 1.37E-11 2.16E-12 
am243 1.87E-07 1.90E-07 1.94E-07 1.97E-07 2.01E-07 2.01E-07 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 3.43E-31 3.49E-16 3.56E-16 3.62E-16 3.69E-16 3.69E-31 
am245 1.06E-39 2.74E-36 2.99E-36 3.25E-36 3.54E-36 1.13E-39 
am246 .00E+00 . OOE+OO .00E+00 .00E+00 .OOE+OO . OOE+OO 
cm241 5.06E-35 1.94E-22 1.95E-22 1.96E-22 1.96E-22 7.47E-36 
cm242 4.43E-10 2.74E-09 2.75E-09 2.76E-09 2.76E-09 4.43E-10 
cm243 1.39E-14 1.53E-14 1.53E-14 1.54E-14 1.54E-14 1.40E-14 
cm244 4.67E-12 5.48E-12 5.59E-12 5.69E-12 5.80E-12 4.97E-12 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX. 2Ogwd/mtu 40% h20/ 8% uo2 

power= 9.790E-04mw, burnup=1.8768E+04mud f l u x =  6.02E+07n/cm**Z-sec 
0 n u c j  i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly 
charge ******* d ******* d ******* d ******* d ******* d 

cm245 1.17E-14 1.19E-14 1.22E-14 1.24E-14 1.26E-14 1.26E-14 
cm246 9.32E-17 9.50E-17 9.69E-17 9.88E-17 1.01E-16 1.01E-16 
cm247 3.47E-20 3.62E-20 3.77E-20 3.93E-20 4.09E-20 4.09E-20 
cm248 9.79E-23 1.05E-22 1.12E-22 1.19E-22 1.26E-22 1.26E-22 
cm249 .00E+00 7.98E-34 8.52E-34 9.07E-34 9.65E-34 .00E+00 
cm250 4.55E-38 4.92E-38 5.31E-38 5.73E-38 6.18E-38 6.18E-38 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73€+04 3.73€+04 3.73E+04 3.73E+04 3.73E+04 3.73€+04 
0 f l u x  6.01€+07 6.02E+07 6.02E+07 6.02E+07 6.02E-08 
0 I q  a r r a y  has  20 e n t r i e s .  
0 3 q  a r r a y  has  1 e n t r i e s .  
0 3 q  a r r a y  has  1 e n t r i e s .  
0 3 q  a r r a y  has  1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
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0  54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 17  o f  l i b r a r y  on u n i t  33. 

pass 1  
pass 0  
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
pass 1 
pass 0  
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  sspresas2ss case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  slgurnupsl l i b r a r y  * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f r o m  e n d f / b - v  * 

* 
* h o t o n  L i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* t g e  pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

0  7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0  ................................................................................ 
1  sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 page 150 

power= .OOmw, burnup= 19662.mwd, f l u x =  6.03E+07n/cm**2-sec 
0  b a s i s  = 
0  (note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  on ly ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
0  i n i t i a l  ****t+* d ******* d  ***+&** d  ******t d ******* d  

p r o d u c t i o n s  1.261778E+06 1.261179E+06 1.260578E+06 1.259975E+06 1.259371E+06 1.259364E+06 
a b s o r p t i o n s  1.025688E+06 1.025483E+06 1.025275E+06 1.025067E+06 1.024858E+06 1.024853E+06 
k  i n f i n i t y  1.2301?7E+00 1.229839E+00 1.229502€+00 1.229164E+00 1.228825E+00 1.228824E+00 

0  i n i t  l a 1  ******* d  ******* d  ******* d  ******* d  ******* d  
a c t i n i d e  
a b s o r p t i o n s  1.008513E+06 1.008226E+06 1.007939E+06 1.007650E+06 1.007360E+06 1.007356E+06 
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n o n - a c t  i n i d e  
abs. f r a c s .  1.674420E-02 1.682734E-02 1.690948E-02 1.699156E-02 1.707327E-02 1.707256E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  ~ r o d u c t s  
0 f r a c t i o n  o f  t o t a t  a b s o r p t i o n  r a t e  

power= .OOmu burnup= 19662.mwd f l u x =  6.03E+07n/cm**2-sec 
0 i n i t i a l  A * * * * * *  d ******* d A* * * * * *  d ******* d ******* d 

1. IOE-04 
1.04E-04 
1.03E-04 
8.14E-05 
8.08E-05 
7.73E-05 
6.33E-05 
6.06E-05 
3.21E-05 
3.11E-05 
3.06E-05 
2.49E-05 
2.07E-05 
1.95E-05 
1.48E-05 
1 .44E- 05 
1.26E-05 
7.55E-06 
6.61E-06 
6.32E-06 
6.00E-06 
5.27E-06 
5.08E-06 
4.28E-06 
3.64E-06 
3.81E-06 
3.76E-06 
3.64E-06 
3.41E-06 
3.13E-06 
2.10E-06 
2.05E-06 
2.02E-06 
1.60E-06 
1.51E-06 
1.38E-06 

f a r - f i e l d  c r  

rer= .OOmw 
i n i t i a l  

2.24E-04 
2.00E-04 
1.82E-04 
1.36E-04 
1.12E-04 
1.05E-04 
1.03E-04 
8.25E-05 
8.18E-05 
7.83E-05 
6.40E - 05 
6.06E-05 
3.25E-05 
3.16E-05 
3.09E-05 
2.52E-05 
2.09E-05 
1.97E-05 
1.5 lE-05 
1.45E-05 
1.3OE-05 
7.67E - 06 
6.69E-06 
6.40E-06 
6.08E-06 
5.33E-06 
5.14E-06 
4.33E-06 
3.74E-06 
3.87E-06 
3.80E-06 
3.68E-06 
3.45E-06 
3.17E-06 
2.13E-06 
2.07E-06 
2.04E-06 
1.62E-06 
1.53E-06 
1.40E-06 
t based c 

2.24E- 04 
2.03E-04 
1.84E-04 
1.38E-04 
1.13E-04 
1.06E-04 
1.03E-04 
8.36E-05 
8.28E-05 
7.92E - 05 
6.48E-05 
6.07E-05 
3.29E-05 
3.21E-05 
3.13E-05 
2.55E-05 
2.12E-05 
2.00E-05 
1.54E-05 
1.47E-05 
1.30E-05 
7.78E-06 
6.77E-06 
6.47E-06 
6.15E-06 
5.39E-06 
5.20E-06 
4.38E-06 
3.84E-06 
3.93E-06 
3 . 8 5 ~ - 0 6  
3.73E-06 
3.49E - 06 
3.21E-06 
2.15E-06 
2.1OE-06 
2.06E-06 
1.64E-06 
1.55E-06 
1.42E-06 

In b&w 15x15 
f r a c t i o n  c 
19662. mud ******* d I 

2.24E-04 
2.06E-04 
1.86E-04 
1.40E-04 
1.14E-04 
1.08E-04 
1.03E-04 
8.47E-05 
8.37E-05 
8.01E-05 
6.55E-05 
6.07E-05 
3.33E-05 
3.26E-05 
3.17E-05 
2.58E-05 
2.14E-05 
2.02E-05 
1.57E-05 
1.49E-05 
1.31E-05 
7.90E-06 
6.85E-06 
6.55E-06 
6.22E-06 
5.46E-06 
5.26E-06 
4.43E-06 
3.95E-06 
3.98E-06 
3.90E-06 
3.77E-06 
3.53E-06 
3.25E-06 
2.18E-06 
2.12E-06 
2.09E-06 
1.66E-06 
1.57E-06 
1.43E-06 

1 ,  3.00wtX 
~f t o t a l  a 

f l u x =  6. ****** d 

4 . 8 1 ~ - 0 4  
3.52E-04 
3.27E-04 
2.71E-04 
2.24E-04 
2.08E-04 
1.88E-04 
1.42E-04 
1.16E-04 
1.09E-04 
1.03E-04 
8.58E-05 
8.47E - 05 
8.11E-05 
6.63E-05 
6.08E-05 
3.38E-05 
3.31E-05 
3.21E-05 
2.61E-05 
2.17E-05 
2.05E-05 
1.60E-05 
1.51E-05 
1.26E-05 
8.02E-06 
6.93E-06 
6.62E-06 
6.30E-06 
5.52E-06 
5.32E-06 
4.48E-06 
4.05E-06 
4.04E-06 
3.94E-06 
3.82E-06 
3.57E-06 
3.28E-06 
2.2OE-06 
2.1SE-06 
2.11E-06 
1.68E-06 
1.59E-06 
1.45E-06 

I 40% h20/ 
a t e  
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xe136 
c d l l  1 
b r  81 
r b  85 
gd154 
z r  94 
z r  90 
sm154 
te130 
r b  87 
ba135 
pd106 
se 77 
94156 
k r  84 
rulOO 
dy161 
s b l 2 l  
se 79 
nd142 
sb123 
ba134 
sm148 
k r  86 
te128 
pd104 
eu152 
tb159 
s e  80 
te125 
gd158 
nb  93 
cd112 
dy162 
dy164 
sn117 
li 6 
cd114 
c d l  10 
s n l l 9  
rno 96 
b r  79 
sn115 
p d l l O  
ag107 
eu155 
s r  88 
sas2h: f a r  

Iwer= . OOrnh 
i n i t i a l  

1.28E-06 
I. l6E-06  
1.11E-06 
8.74E-07 
8.20E-07 
7.86E-07 
6.88E-07 
6.87E - 07 
6.3 1 E - 07 
5.45E-07 
5.10E-07 
4.52E-07 
3.76E-07 
3.31E-07 
3.30E-07 
3.13E-07 
2.16E-07 
1.91E-07 
1.90E-07 
1.75E-07 
1.64E-07 
1.39E-07 
1.41E-07 
1.33E-07 
1.21E-07 
1.20E-07 
1.15E-07 
9.13E-08 
1.11E-07 
8.28E-08 
7.90E-08 
7.82E-08 
6.56E-08 
5.98E-08 
5.98E-08 
4.26E-08 
4.28E-08 
4.24E-08 
4.14E-08 
3.59E-08 
3.10E-08 
3.24E-08 
3.05E-08 
2.99E-08 
2.96E - 08 
2.92E - 08 
2.76E-08 
4.55E-08 
2.20E-08 

- i t  based o 

1.29E-06 
1.18E-06 
1.12E-06 
8.86E-07 
8.30E-07 
7.95E-07 
7.06E-07 
6.95E-07 
6.38E-07 
5.52E-07 
5.16E-07 
4.57E-07 
3.87E-07 
3.35E-07 
3.34E-07 
3.17E-07 
2.18E-07 
1.95E-07 
1.93E-07 
1.77E-07 
1.65E-07 
1.42E-07 
1.43E-07 
1.36E-07 
1.24E-07 
1.21E-07 
1.17E-07 
9.35E-08 
1.12E-07 
8.40E-08 
8.00E-08 
7.92E - 08 
6.66E-08 
6.15E-08 
6.06E-08 
4.33E-08 
4.35E - 08 
4.29E-08 
4.19E-08 
3.64E - 08 
3.19E-08 
3.28E-08 
3.12E-08 
3.07E-08 
3.00E-08 
2.96E-08 
2.84E-08 
4.55E-08 
2.22E-08 

n b&w 15x1 
f r a c t i o n  
19662 .mwo ******* d 

1.31E-06 
1.19E-06 
1.13E-06 
8.99E-07 
8.40E-07 
8.04E-07 
7.23E-07 
7.03E-07 
6.45E-07 
5.59E-07 
5.22E-07 
4.63E-07 
3.97E-07 
3.40E-07 
3.38E-07 
3.22E-07 
2.21E-07 
2.00E-07 
1.96E-07 
1.79E-07 
1.67E-07 
1.46E-07 
1.45E-07 
1.39E-07 
1.27E-07 
1.22E-07 
1.18E-07 
9.58E-08 
1.13E-07 
8.53E-08 
8.09E-08 
8.02E-08 
6.75E-08 
6.33E-08 
6.14E-08 
4.41E-08 
4.41E-08 
4.35E-08 
4.23E-08 
3.69E-08 
3.28E-08 
3.32E-08 
3.20E-08 
3.16E-08 
3.04E-08 
3.00E-08 
2.93E-08 
4.56E - 08 
2.25E-08 

5, 3.00wtX 
o f  t o t a l  aE 
I f l u x =  6.0 &****** d * 

4.68E-07 
4.08E-07 
3.44E-07 
3.42E-07 
3.26E-07 
2.23E-07 
2.04E-07 
1.99E-07 
1.81E-07 
1.69E-07 
1.49E-07 
1.47E-07 
1.43E-07 
1.30E-07 
1.24E-07 
1.20E-07 
9.80E-08 
9.09E-08 
8.65E-08 
8.19E-08 
8.12E-08 
6.85E-08 
6.50E-08 
6.22E-08 
4.48E-08 
4.48E-08 
4.40E-08 
4.28E-08 
3.73E-08 
3.37E-08 
3.36E-08 
3.27E-08 
3.25E-08 
3.07E-08 
3.05E-08 
3.02E-08 
2.43E-08 
2.27E-08 

u 40% h2o/ 
r a t e  
1**2-sec ******* d 
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8.23E-11 
7.12E-11 
4.84E-11 
3.92E-11 
2.63E-11 
2.88E-11 
4.61E-12 
3.32E-12 
3.41E-12 
4.05E-12 
1.71E- 12 
1.57E-12 
6.38E-13 
8.43E-14 
5.14E-14 
3.45E-14 

f a r - f i e l d  c r  

Iwer= .00mh 
i n i t i a l  

1.32E-08 
1.18E-08 
1.07E-08 
1.02E-08 
1.02E-08 
1.03E-08 
6.95E-09 
8.70E-09 
5.90E-09 
4.17E-09 
3.57E-09 
3.50E-09 
3.96E-09 
2.63E-09 
1.99E-09 
9.95E-10 
9.18E-10 
8.80E-10 
9.14E-10 
6.77E-10 
5.27E-10 
2.55E-10 
2.01E-10 
8.42E-10 
1.96E-10 
9.60E-11 
9.91E-11 
1.33E-10 
8.43E-11 
7.27E-11 
4.93E-11 
3.97E-11 
2.74E-11 
2.92E-11 
4.75E-12 
3.43E-12 
3.77E-12 
1.42E-10 
1.79E-12 
4.32E-12 
9.77E-12 
8.53E-14 
5.26E-14 
3.49E-14 

* i t  based o 

9.78E-12 9.79E-12 9.80E-12 5 . 3 9 ~ - 1 3  
8.63E-14 8.73E-14 8.84E-14 8.84E-14 
5.39E-14 5.53E-14 5.66E-14 5.66E-14 
3.53E-14 3.57E-14 3.61E-14 3.61E-14 

I b&w 15x15, 3.OOwt%, 20gwd/mtu 40% h20/ 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
19662.mwd f l u x =  6.03E+07n/cm**2-sec .****** d A * * * * * *  d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=1.9662E+04mwd, f l u x =  6.03E+07n/cm**2-sec 
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he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 2 6  
mg 2 7  
mg 28 
a l  2 7  
a1 28 
a1 29 
a1 3 0  
s i  28 
s i  29 
s i  3 0  
s i  31 
s i  32  

t o t a l s  
f l u x  

sas2h: 
power 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
1.12E-03 1.13E-03 1.14E-03 1.16E-03 1.17E-03 1.17E-03 
3.33E-06 3.37E-06 3.41E-06 3.45E-06 3.50E-06 3.50E-06 
1.11E-11 1.40E-11 1.40E-11 1 . 4 - I  1.41E-11 1.11E-11 

.00E+00 1.39E-35 1.39E-35 1.40E-35 1.40E-35 .00E+00 
1.59E-08 1.60E-08 1.61E-08 1.62E-08 1.63E-08 1.64E-08 
1.85E-04 1.87E-04 1.90E-04 1.92E-04 1.94E-04 1.94E-04 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.22E-05 2.25E-05 2.28E-05 2.30E-05 2.33E-05 2.33E-05 
7.62E-09 7.80E-09 7.98E-09 8.16E-09 8.34E-09 8.34E-09 
1.46E-07 1.48E-07 1.50E-07 1.52E-07 1.53E-07 1.54E-07 
1.77E-30 1.77E-15 1.77E-15 1.78E-15 1.78E-15 1.78E-30 
3.62E-12 1.05E-11 1.05E-11 1.05E-11 1.05E-11 3.39E-12 
7 . 5 3 ~ + 0 3  7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
6.42E-24 6.42E-09 6.42E-09 6.43E-09 6.43E-09 6.43E-24 
1.06E-30 1.06E-15 1.06E-15 1.06E-15 1.06E-15 1.06E-30 
5.51E-39 5.63E-24 5.76E-24 5.90E-24 6.03E-24 6.03E-39 
1.45E-01 1.47E-01 1.48E-01 1.50E-01 1.52E-01 1.52E-01 
7.91E-07 8.09E-07 8.27E-07 8.46E-07 8.65E-07 8.65E-07 
3.33E-06 3.37E-06 3.41E-06 3.45E-06 3.49E-06 3.49E-06 
5.29E-28 5.296-13 5.29E-13 5.29E-13 5.30E-13 5.30E-28 

.00E+00 2.63E-25 2.64E-25 2.64E-25 2.64E-25 .00E+00 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
4.76E-26 4.76E-11 4.76E-11 4.76E-11 4.77E-11 4.77E-26 
4.46E-37 4.56E-22 4.67E-22 4.78E-22 4.89E-22 4.89E-37 

.00E+00 1.11E-31 1.15E-31 1.19E-31 1.24E-31 .00E+00 
4.22E-01 4.27E-01 4.32E-01 4.37E-01 4.42E-01 4.42E-01 
7.15E-06 7.31E-06 7.48E-06 7.65E-06 7.83E-06 7.83E-06 
1.29E-10 1.34E-10 1.38E-10 1.43E-10 1.48E-10 1.48E-10 
2.26E-38 2.34E-23 2.43E-23 2.51E-23 2.60E-23 2.60E-38 
9.45E-30 9.95E-30 1.03E-29 1.07E-29 l . l l E - 2 9  1.091-29 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

6.02E+07 6.02E+07 6.03E+07 6.03E+07 6.03E-08 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% I 
-= 9.790E-04mw, burnup=1.9662E+04mwd f l u x =  6.03E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s .  sram atoms 
b a s i s  = s i n g l e  r e a c t ~ r ' a s s e r n b l ~  

=haroe ******* ******* d ******* d ******* A ******* ,-I 
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sas2h: f a r - f i e l d  c r i t  based on bgw 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=1.9662E+04mwd f l u x =  6.03E+07n/cm**2-sec 

0 n u c t  i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r ' a s s e m b l y  

charge ******* d ******* d ******* d ******* d ******* d 
1.41E-06 1.41E-06 1.41E-06 1.41E-06 1.41E-06 1.41E-06 
8 E - 1  8 1 E - 1  1 . 8 - 1  1.81E-11 1 . 8 - 1  1.81E-11 
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
5.53E-36 5.81E-21 5.88E-21 5.95E-21 6.02E-21 5.78E-36 
8.66E-32 8.77E-17 8.89E-17 9.01E-17 9.13E-17 9.13E-32 
1.75E-06 1.84E-06 1.86E-06 1.88E-06 1.90E-06 1.83E-06 
4.69E-01 4.76E-01 4.82E-01 4.88E-01 4.95E-01 4.95E-01 
1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+OI 
6.63E+02 6.63€+02 6.62E+02 6 . 6 1 ~ + 0 2  6.61E+02 6 . 6 1 ~ + 0 2  
1.89E+02 1.89E+02 1.89E+02 1.90E+02 1.90E+02 1 . 9 0 ~ + 0 2  
1.29E-12 8.06E-07 8.08E-07 8.09E-07 8.10E-07 1.28E-12 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
7.50E-23 7.49E-08 7.50E-08 7.50E-08 7.50E-08 7.51E-23 
3.61E-35 3.92E-35 4.24E-35 4.58E-35 4.95E-35 4.95E-35 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
1.60E-13 2.07E-12 2.07E-12 2.07E-12 2.07E-12 1.36E-13 
4.92E-28 4.92E-13 4.92E-13 4.92E-13 4.92E-13 4.92E-28 
2.17E-06 2.19E-06 2.21E-06 2.23E-06 2.25E-06 2.25E-06 
4.09E+01 4.09E+01 4.09E+01 4.09E+01 4.08E+01 4.08E+01 
3.10E-14 3.63E-07 3.64E-07 3.64E-07 3.64E-07 3.12E-14 
1.76E-13 1.08E-05 1.08E-05 1.08E-05 1.08E-05 1.88E-13 
3.08E-37 3.34E-37 3.62E-37 3.91E-37 4.22E-37 4.23E-37 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=1.9662E+04mwd, f l u x =  6.03E+07n/cm**2-sec 

0  n u c l i d e  c o n c e n t r a t i o n s .  gram atoms 

0  
0  
0  
0  
0  
0  
Ili 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1  

t o t a l s  
f l u x  

charge * 
1.26E-14 
1.01E-16 
4.09E-20 

I q  a r r a y  has 20 e n t r i e s .  
3q a r r a y  has 1  e n t r i e s .  
3q a r r a y  has 1 e n t r i e s .  
3q a r r a y  has 1  e n t r i e s .  
4q a r r a y  has 1  e n t r i e s .  

54q a r r a y  has 12 e n t r i e s .  
' b r a r y  i n f o r m a t i o n  ... 

b a s i s  = !****** 9 
s i n g l e  rea 

t * * * * * *  

c r o s s - s e c t i o n  d a t a  t a k e n  f rom p o s i t i o n  number 18 o f  L i b r a r y  on u n i t  33. 

pass 1  
pass 0  
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

p'ass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1  
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pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  L i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a re  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c ross  s e c t i o n s  were roduced f rom 
* t h e  iipresas2ii case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  IVpurnupii l i b r a r y  * 

f i s s i o n  p roduc t  y i e l d s  a r e  f rom e n d f / b - v  

h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t g e  pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  

* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  L a t e r  updates * 
* * 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r v  

689 number o f  l i g h t - e l e m e n t  n u c l i d e s  ' 

129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

0 7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0 ................................................................................ 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gwd/mtu 40% h2o/ 8% 
power= .OOmw, burnup= 20556.mwd, f l u x =  6.63~+07n/cm**2-sec 

b a s i s  = 
(note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t ,  o n l y ,  ii 

i n i t i a l  ******* d ******* d ******* d 
p r o d u c t i o n s  1.260138E+06 1.259530E+06 1.258921E+06 1.258311E+06 
a b s o r p t i o n s  1.025244€+06 1.025033E+06 1.024821E+06 1.024607E+06 
k i n f i n i t y  1.229110E+OO 1.228770E+00 1.228431E+00 1.228091E+00 

i n i t i a l  ******* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.007740E+06 1.007449E+06 1.007157E+06 1.006864E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.707274E-02 1.715469E-02 1.723617E-02 1.731735E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15. 3.00wtX. 20gwd/mtu 40% h20/ 8% 

f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  
power= .OOmw, burnup= 20556.mwd, f l u x =  6.03E+~7n/cm**2-sec 

in i t ia l  ******* d ******* d ******* d ******* d ******* d 

i c o r r e c t l y  we ******* ,.j i g h t e d  c ross  s e c t i  ******* 

1.739806E-02 
f i ss i on produc 

ons 
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z r  96 
nd150 
xe136 
c d l  I I 
b r  81 
r b  85 
gd154 
z r  94 
z r  90 
sm154 
te130 
r b  87  

8 . 5 8 ~ - 0 5  
8.47E-05 
8.11E-05 
6.63E - 05 
6.08E-05 
3.37E-05 
3.31E-05 
3.21E-05 
2.61E-05 
2.17E-05 
2.05E-05 
1.60E-05 
1.51E-05 
1.27E-05 
8.01E-06 
6.93E-06 
6.62E-06 
6.30E-06 
5.52E-06 
5.32E-06 
4.48E-06 
4.05E-06 
4.04E-06 
3.94E-06 
3.82E-06 
3.57E-06 
3.28E-06 
2.20E-06 
2.15E-06 
2.11E-06 
1.68E-06 
1.58E-06 
1 .$5E-06 

f a r - f i e l d  c r  

ler= .OOmw 
i n i t i a l  

3.56E-04 
3.31E-04 
2.74E-04 
2.24E-04 
2.11E-04 
1.90E-04 
1.43E-04 
1.17E-04 
I. IOE-04 
1.03E-04 
8.69E-05 
8.57E - 05 
8.20E-05 
6.71E-05 
6.09E-05 
3.42E-05 
3.36E-05 
3.24E-05 
2.64E-05 
2.19E-05 
2.07E-05 
1.64E-05 
1.52E-05 
1.31E-05 
8.13E-06 
7.01E-06 
6.70E-06 
6.37E-06 
5.59E-06 
5.38E-06 
4.54E-06 
4.16E-06 
4.10E-06 
3.99E-06 
3.86E - 06 
3.62E-06 
3.32E-06 
2.23E-06 
2.17E-06 
2.14E-06 
1.70E-06 
1.60E-06 
1.47E-06 
t based c 

burnup= ,****** d 

1.71E-06 1.73E-06 1.75E-06 1.75E-06 
1.62E-06 1.64E-06 1.66E-06 1.66E-06 
1.49E-06 1.50E-06 1.52E-06 1.52E-06 

In b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 
f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  
20556.mwd, f l u x =  6.03E+i7n/cm**2-sec ******* d ******* d ******* d ******* d 
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se  79 
nd142 
ba134 
sb123 
sm148 
k r  86 
te128  
pd104 
eu152 
tb159  
se  80 
te125 
gd158 
n b  93 
cd112 
d y  162 
dy164 
sn117 
L i  6 
cd114 
c d l l O  
b r  79 
rno 96 
sn119 
ag107 
sn115 
p d l l O  
s r  88 
eu155 
sas2h: 

1.69E-07 
1.49E-07 
1.43E-07 
1.47E-07 
1.30E-07 
1.24E-07 
1.20E-07 
9.80E - 08 
9.09E-08 
8.65E - 08 
8.19E-08 
8.12E-08 
6.85E-08 
6.50E-08 
6.22E-08 
4.48E - 08 
4.48E-08 
4.40E-08 
4.28E- 08 
3.73E-08 
3.37E-08 
3.25E-08 
3.27E-08 
3.36E-08 
3.02E-08 
3.08E-08 
3.04E-08 
2.27E-08 
2.43E-08 

f a r - f i e l d  c r  

1.71E-07 
1.52E-07 
1.46E-07 
1.48E-07 
1.33E-07 
1.25E-07 
1.21E-07 
1.00E-07 
1.14E-07 
8.77E-08 
8.28E-08 
8.21E-08 
6.94E-08 
6.68E-08 
6.30E-08 
4.56E-08 
4.54E-08 
4.46E - 08 
4.32E-08 
3.78E-08 
3.46E-08 
3.33E-08 
3.34E-08 
3.40E-08 
3.12E-08 
3.11E-08 
3.09E-08 
2.30E-08 
4.56E-08 

* i t  based a 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
20556 mud f l u x =  6 03E+07n/crn**2-sec ******; d &****** dS*******  d ******* d 
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2.73E-09 
2.06E-09 
1.06E-09 
9.50E-10 
9.60E-10 
8.28E- 10 
7.01E-10 
5.67E- 10 
2.73E-10 
2.16E-10 
2.07E-10 
2.09E- 10 
1.04E- 10 
1.04E-10 
1.01E-10 
9.06E-11 
7.74E-11 
5.20E-11 
4.12E-11 
3.06E-11 
3.03E-11 
5.18E-12 
3.80E-12 
3.40E-12 
3.23E-12 
2.03E-12 
1.47E-12 
5.39E-13 
8.83E-14 
5.66E-14 
3.62E-14 

r - f i e l d  c r  

2.76E-09 
2.08E-09 
1.08E-09 
9.74E-10 
9.74E-10 
9.14E-10 
7.09E-10 
5.80E-10 
2.79E-10 
2.21E-10 
2.11E-10 
8.84E-10 
1.07E-10 
1.05E-10 
1.34E-10 
9.27E-11 
7.90E-11 
5.29E-11 
4.16E-11 
3.18E-11 
3.06E-11 
5.33E-12 
3.93E-12 
3.77E-12 
1.42E-10 
2.12E-12 
4.33E-12 
9.81E-12 
8.93E- 14 
5.80E-14 
3.66E-14 

. i t  based c 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  
20556.mwd, f l u x =  6.03~+!7n/cm**2-sec ******* d ******* d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based on  b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=2.0556E+04mwd f l u x =  6.03E+07n/cm**2-sec 

n u c [ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r ' a s s e m b l y  

‘.barge ******* d ******* d ******* d ******* d ******* d 
h 1 1.17E-03 1.18E-03 1.20E-03 1.21E-03 1.22E-03 1.22E-03 
h 2 3.50E-06 3.54E-06 3.58E-06 3.62E-06 3.66E-06 3.66E-06 
h 3 1.11E-11 1.42E-11 1.42E-11 1.42E-11 1.43E-11 1.11E-11 
h 4 .OOE+OO 1.41E-35 1.41E-35 1.42E-35 1.42E-35 .00E+00 

h e  3 1.64E-08 1.65E-08 1.66E-08 1.67E-08 1.68E-08 1.68E-08 
he 4 1.94E-04 1.96E-04 1.98E-04 2.01E-04 2.03E-04 2.03E-04 
h e  6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 2.33E-05 2.36E-05 2.38E-05 2.41E-05 2.44E-05 2.44E-05 
ne 21 8.34E-09 8.53E-09 8.72E-09 8.91E-09 9.10E-09 9.10E-09 
ne 22 1.54E-07 1.55E-07 1.57E-07 1.59E-07 1.61E-07 1.61E-07 
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ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a1 27 
a t  28 
a l  29 
a l  30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
0 f l u x  
1 

sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 2Ogwd/mtu 40% h20/ 
= 9.790E-04mw, burnup=2.0556E+04mwd f l u x =  6.03E+07n/cm**2-sec 

n u c t i d e  c o n c e n t r a t i o n s ,  gram a 

charge * 
3.44E+01 
1.78E-01 
1.16E-02 
5.26E-04 
8.73E-10 
2.72E-04 
4.89E-11 
3.25E-11 
6.21E-10 

.00E+00 
2.95E-02 

.00E+00 
1.67E-07 
2.90E-12 
3.08E-12 
2.04E-10 
4.61E-10 
4.62E-06 

.00E+00 
3.20E-17 

b a s i s  = s i n g l e  reactor .assemb1 '****** d ******* d ******* d ******* ******* 
oms 

a c t i n i d e s  
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2.68E-10 
9.54E-08 
1.95E-02 
9.40E-11 
6.45E-08 
1.55E-05 
1.15E- 14 
5.96E-39 
3.60E-08 
5.12E-08 
1.86E-02 
9.65E-01 
2.73E-09 
2.30E-01 
5.14E-28 
5.36E-07 
2.33E-02 
9.77E - 26 
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sas2h : 
power 

f a r - f  i e l d  
-= 9.790E-C 

c r i  t based on b&w 15 
14mw, burnup=2.0556Et 

.****** d ******* d * 

;x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
,04mud f l u x =  6.03E+07n/cm**2-sec 

n u c [ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembty .****** d ******* d ******* d 

a c t i n i d e s  page 166 

charge  * 
1.41E-06 
1 .8 lE -11  
8.07E-12 

.00E+00 
5.78E-36 
9.13E-32 
1.83E-06 
4.95E-01 
1.02E+0 1 
6.61E+02 
1.90E+02 
1.28E-12 
3.63E+04 
7.51E-23 
4.95E-35 

.00E+00 
1.36E-13 
4.92E-28 
2.25E-06 
4.08E+01 
3.12E-14 
1.88E-13 
4.23E-37 
1.37E-38 

.00E+00 
1.02E-10 
3.41E-24 
5.32E-03 
3.07E+01 
5.16E-01 
4.16E-05 
4.00E-05 
2.22E-29 
2.47E-24 

.00E+00 

.00E+00 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=2.0556E+04mud f l u x =  6.03E+O?n/cm**2-sec 

0 nut[ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charge ******* d ******* d ******* d ******* d ******* d 
cm245 1.36E-14 1.38E-14 1.41E-14 1.43E-14 1.46E-14 1.46E-14 
cm246 1.09E-16 1 1 l E - 1  1.13E-16 1.15E-16 1.17E-16 1.17E-16 
cm247 4.77E-20 4.95E-20 5.13E-20 5.31E-20 5.50E-20 5.50E-20 
cm248 1.60E-22 1.69E-22 1.78E-22 1.88E-22 1.98E-22 1.98E-22 
cm249 .00E+00 1.29E-33 1.36E-33 1.44E-33 1.52E-33 .00E+00 
cm250 8.22E-38 8.81E-38 9.42E-38 1.01E-37 1.08E-37 1.08E-37 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  6.03E+07 6.03E+07 6.04E+07 6.04E+07 6.04E-08 
0 I q  a r r a y  has 20 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
l l i b r a r y  ~ n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  t a k e n  f r o m  p o s i t i o n  number 19 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
i p r e l i m  l u r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
t d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
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* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  61presas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  ipurnupll l i b r a r y  * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* tRe pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 

0 ................................................................................ 
0 . o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
0 da ta  s e t  name: f t 3 3 f 0 0 1  
0 8/29/1996 d a t e  l i b r a r y  was produced 
0 1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  

689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

0 7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0 ................................................................................ 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

power= .OOmw, burnup= 21450.mwd, f l u x =  6.04E+07n/cm**2-sec 
0 b a s i s  = 
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0 (note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  on ly ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  app l ied . )  
0 i n i t i a l  ******* d ****+x* d * * * * A * *  d ******* d ******* d 

p r o d u c t i o n s  1.258714E+06 1.258098E+06 1.257482E+06 1.256863E+06 1.256244E+06 1.256236E+06 
a b s o r p t i o n s  1.024958E+06 1.024742E+06 1.024525E+06 1.024306E+06 1.024087E+06 1.024082E+06 
k i n f i n i t y  1.228064E+00 1.227722€+00 1.227381E+00 1.227039E+00 1.226696E+00 1.226695E+00 

0 i n i t i a l  ******* d ******* d ******* d ******* d ******* ,j 
a c t i n i d e  
a b s o r p t i o n s  1.007127E+06 1.006832E+06 1.006536E+06 1.006239E+06 1.005941E+06 1.005936E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.739621E-02 1.747781E-02 1.755846E-02 1.763892E-02 1.771957E-02 1.771897E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  p r o d u c t s  
o f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 21450.mwd f l u x =  6.04E+07n/cm**2-sec 
0 in i t ia l  A * * * * * *  d ******* d A * * * * * *  d ******* d ******* d 
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La139 6.94E-05 7.02E-05 7.09E-05 7.17E-05 7.25E-05 7.25E-05 
gd157 6.11E-05 6.11E-05 6.11E-05 6.12E-05 6.12E-05 6.12E-05 
aglO9 3.51E-05 3.56E-05 3.61E-05 3.66E-05 3.71E-05 3.71E-05 

s::,": 3.54E-05 3 . 5 9 ~ - 0 5  3.63E-05 3.67E-05 3.71E-05 3.71E-05 
3.36E-05 3.39E-05 3.43E-05 3.47E-05 3.50E-05 3.51E-05 

z r  93 2.73E-05 2 . 7 6 ~ - 0 5  2.78E-05 2.81E-05 2.84E-05 2.84E-05 
i 129  2.27E-05 2.30E-05 2.32E-05 2.35E-05 2.37E-05 2.37E-05 

nd144 2.14E-05 2.17E-05 2.19E-05 2.22E-05 2.24E-05 2.24E-05 
94152 1.73E-05 1.76E-05 1.79E-05 1.83E-05 1.86E-05 1.86E-05 
mo 97  1.58E-05 1.59E-05 1.61E-05 1.63E-05 1.65E-05 1.65E-05 
st11151 1.27E-05 1.31E-05 1.32E-05 1.32E-05 1.32E-05 1.27E-05 
pd108 8.48E-06 8.60E-06 8.72E-06 8.84E-06 8.96E-06 8.96E-06 
z r  91 7.24E-06 7.32E-06 7.40E-06 7.48E-06 7.56E-06 7.56E-06 

y 89 6.93E-06 7.00E-06 7.08E-06 7.15E-06 7.23E-06 7.23E-06 
ru102 6.60E-06 6.67E-06 6.74E-06 6.82E-06 6.89E-06 6.89E-06 
ce142 5.78E-06 5.84E-06 5.91E-06 5.97E-06 6.03E-06 6.03E-06 
nd148 5.57E-06 5.63E-06 5.69E-06 5.75E-06 5.82E-06 5.82E-06 
r u  99 4 . 4 9 ~ - 0 6  4.60E-06 4.71E-06 4.82E-06 4.94E-06 4.94E-06 
nd146 4.69E-06 4.75E-06 4.80E-06 4.85E-06 4.90E-06 4.90E-06 
pd107 4.27E-06 4.33E-06 4.39E-06 4.45E-06 4.51E-06 4.51E-06 
in115 4.13E-06 4.17E-06 4.22E-06 4.27E-06 4.31E-06 4.31E-06 
ba138 4.00E-06 4.04E-06 4.08E-06 4.13E-06 4.17E-06 4.17E-06 
ce140 3.74E-06 3.78E-06 3.82E-06 3.86E-06 3.91E-06 3.91E-06 
xe132 3.44E-06 3.48E-06 3.52E-06 3.56E-06 3.59E-06 3.59E-06 
mo 98 2.30E-06 2.33E-06 2.35E-06 2.38E-06 2.40E-06 2.40E-06 
molOO 2.24E-06 2.27E-06 2.29E-06 2.32E-06 2.34E-06 2.34E-06 
xe134 2.21E-06 2.24E-06 2.26E-06 2.29E-06 2.31E-06 2.31E-06 
z r  92 1.75E-06 1.77E-06 1.79E-06 1.81E-06 1.83E-06 1.83E-06 

i 1 2 7  1.66E-06 1.68E-06 1.70E-06 1.72E-06 1.74E-06 1.74E-06 
ru104 1.52E-06 1.54E-06 1.56E-06 1.57E-06 1.59E-06 1.59E-06 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 2Ogwd/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  absorp t ion  r a t e  

power= .OOmu burnup= 21450.mwd f l u x =  6.04E+07n/cmf*2-sec 
0 i n i t i a l  &****** d ******* d A * * * * * *  d ******* d ******* d 

c d l l l  
b r  81 
gd154 
r b  85 
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k r  8 6  1.30E-07 1.3.1E-07 1.32E-07 1.34E-07 1.35E-07 1.35E-07 
te128  1.25E-07 1.27E-07 1.28E-07 1.30E-07 1.31E-07 1.31E-07 
pd104 1.07E-07 1. lOE-07 1.12E-07 1.15E-07 1.17E-07 1.17E-07 
tb159  9.13E-08 9.25E-08 9.38E-08 9.50E-08 9.62E-08 9.62E-08 
eu152 9.20E-08 1.17E-07 1.18E-07 1.18E-07 1.19E-07 9.30E-08 
se 80 8.57E-08 8.66E-08 8.76E-08 8.85E-08 8.95E-08 8.95E-08 
te125 8.51E-08 8.61E-08 8.71E-08 8.81E-08 8.91E-08 8.91E-08 
n b  93 7.22E-08 7.40E-08 7.59E-08 7.77E-08 7.96E-08 7.96E-08 
gd158 7.22E-08 7.32E-08 7.41E-08 7.51E-08 7.60E-08 7.60E-08 
cd112 6.54E-08 6.63E-08 6.71E-08 6.79E-08 6.87E-08 6.87E-08 
dy162 4.78E-08 4.86E-08 4.94E-08 5.01E-08 5.09E-08 5.09E-08 
dy164 4.74E-08 4.80E-08 4.87E-08 4.93E-08 5.00E-08 5.00E-08 
sn117 4.62E-08 4.68E-08 4.73E-08 4.79E-08 4.84E-08 4.84E-08 
t i  6 4.46E-08 4.50E-08 4.55E-08 4.59E-08 4.64E-08 4.64E-08 
c d l  10 3.75E-08 3.85E-08 3.95E-08 4.05E-08 4.16E-08 4.16E-08 
cd114 3.93E-08 3.97E-08 4.02E-08 4.07E-08 4.12E-08 4.12E-08 
b r  79 3.60E-08 3.69E-08 3.78E-08 3.87E-08 3.97E-08 3.97E-08 
mo 96 3.57E-08 3.65E-08 3.73E-08 3.81E-08 3.89E-08 3.89E-08 
ag107 3.40E-08 3.50E-08 3.59E-08 3.69E-08 3.79E-08 3.79E-08 
sn119 3.52E-08 3.57E-08 3.61E-08 3.65E-08 3.69E-08 3.69E-08 
p d l l O  3.22E-08 3.26E-08 3.30E-08 3.35E-08 3.39E-08 3.39E-08 
sn115 3.23E-08 3.26E-08 3.30E-08 3.34E-08 3.37E-08 3.37E-08 
s r  8 8  2.38E-08 2.40E-08 2.43E-08 2.46E-08 2.48E-08 2.48E-08 
xe129 2.18E-08 2.23E-08 2.29E-08 2.35E-08 2.40E-08 2.40E-08 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 21450.mwd f l u x =  6.04E+07n/cm**2-sec 
0 i n i t i a l  &****** d ******* d &****** d ******* d ******* d 

f i s s i o n  p r o d u c t s  page 171 



Sep 03 15:43 1996 F i l e  Name: t u f f 9 . s u m  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X I X  - 

- . . - . . - - . - - . . 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 21450.mwd f l u x =  6.04E+07n/cm**2-sec 
0 i n i t i a l  &****** d ******* d A * * * * * *  d ******* d ******* d 

sas2h: 
powe 

f a r - f i e l d  c r i t  based on b&w 15x15, 3 .00ut%,  20gud/mtu 40% h2o/ 8% uo2 
'= 9.790E-04mw, burnup=2.1450E+04mwd f l u x =  6.04E+07n/cm**2-sec 

nut[ i d e  c o n c e n t r a t  i o n s .  aram atoms 

charge  * 
1.22E-03 
3.66E-06 
1.11E-11 

.00E+00 
1.68E-08 
2.03E-04 

.00E+00 
2.44E-05 
9.10E-09 
1.61E-07 
1.78E-30 
3.18E-12 
7 . 5 3 ~ + 0 3  
6.44E-24 
1.06E-30 
6.58E-39 
1.58E-01 
9.42E-07 
3.65E-06 
5.30E-28 

.00E+00 
4.99E+04 
4.77E-26 
5.34E-37 

b a s i s  = ****** d * 
1.26E-03 
3.78E-06 
1.44E-11 
1.44E-35 
1.71E-08 
2.10E-04 

.00E+00 
2.52E-05 
9.68E-09 
1.66E-07 
1.78E-15 
l .06E-11 
7 . 5 3 ~ + 0 3  
6.44E-09 
1.06E-15 
7.00E-24 
1.63E-01 
1.00E-06 
3.77E-06 
5.31E-13 
2.66E-25 
4.99E+04 
4.77E-11 
5.69E-22 

s i n g l e  reac to r ' agsemb .****** d ******* d 
1.28E-03 1.28E-03 
3.82E-06 3.82E-06 
1.44E-11 1.11E-11 
1.44E-35 .00E+00 
1.72E-08 1.72E-08 
2.12E-04 2.12E-04 

.00E+00 .00E+00 
2.54E-05 2.54E-05 
9.88E-09 9.88E-09 
1.68E-07 1.68E-07 
1.78E-15 1.78E-30 
1.06E-11 2.98E-12 
7 . 5 3 ~ + 0 3  7.53E+03 
6.44E-09 6.44E-24 
1.06E-15 1.06E-30 
7.15E-24 7.15E-39 
1.65E-01 1.65E-01 
1.02E-06 1.02E-06 
3.81E-06 3.81E-06 
5.31E-13 5.31E-28 
2.66E-25 .00E+00 
4.99E+04 4.99E+04 
4.77E-11 4.78E-26 
5.81E-22 5.81E-37 

Page 134 
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a l  3 0  .00E+00 1.45E-31 1.50E-31 1.55E-31 1.60E-31 .00E+00 
s i  28 4.61E-01 4.66E-01 4.71E-01 4.76E-01 4.80E-01 4.80E-01 
s i  29 8.54E-06 8.72E-06 8.91E-06 9.09E-06 9.28E-06 9.28E-06 
s i  3 0  1.69E-10 1.74E-10 1.80E-10 1.86E-10 1.91E-10 1.91E-10 
s i  3 1  2.97E-38 3.07E-23 3.17E-23 3.27E-23 3.38E-23 3.38E-38 
s i  3 2  1.25E-29 1.31E-29 1.36E-29 1.40E-29 1.45E-29 1.42E-29 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  6.04E+07 6.04E+07 6.04E+07 6.05E+07 6.05E-08 
1 

sas2h: 
powe 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwt%, 20gwd/mtu 40% h20/ 
.= 9.790E-04mw, burnup=2.1450E+04mwd f l u x =  6.04E+O7n/cm**2-sec 

n u c l i d e  c o n c e n t r a t r o n s .  aram a 

charge * 
3 . 7 2 ~ + 0 1  
2.00E-01 

b a s i s  = ****** d * 
3.92E+01 
2.17E-01 
1.38E-02 
6.13E-04 
9.80E-10 
2.97E-04 
5.23E-11 
3.57E-11 
6.79E-10 

.00E+00 
3.71E-02 

.00E+00 
1.83E-07 
3.10E-12 
3.38E-12 
2.29E-10 
5.04E-10 
5.05E-06 

.00E+00 
3.43E-17 
1.78E-22 
3.44E-19 
6.94E-17 
4.30E-17 
1.35E-16 
7.86E-11 
1.26E-28 
9.56E-14 
5.18E- 14 
1.40E-07 
1.37E-25 
2.39E - 08 
2.94E-10 
1.07E-07 
2.13E-02 
1.04E-10 
7.23E - 08 
1.66E-05 
1.27E-14 
6.70E-24 
3.85E-08 
5.62E-08 
2.08E-02 
1 . 0 5 ~ + 0 0  
3.88E-09 
2.54E-01 

s i n g l e  r e  ****** d 
3.99E+01 
2.23E-01 
1.42E-02 
6.26E-04 
9.94E-10 
3.01E-04 
5.28E-11 
3.60E-11 
6.87E-10 

.00E+00 
3.82E-02 

.00E+00 
1.85E-07 
3.13E-12 
3.42E-12 
2.32E-10 
5.10E-10 
5.11E-06 

.00E+00 
3.46E-17 
1.79E-22 
3.49E-19 
7.02E-17 
4.34E-17 
1.36E-16 
7.95E-11 
1.28E-28 
9.65E-14 
5.23E-14 
1.41E-07 
1.39E-25 
2.41E-08 
2.97E-10 
1 .OPE-07 
2.16E-02 
1.06E-10 
7.34E-08 
1.67E-05 
1.29E-14 
6.77E-24 
3.89E-08 
5.68E-08 
2.11E-02 
1 . 0 6 ~ + 0 0  
3.89E-09 
2.58E-01 

~ - ,  " .  
a c t o r  assemb ******* d 
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f a r - f i e l d  c r i t  based on b&w 15 
= 9.790E-04mw, burnup=2.1450E+ 

charge  * 
1.41E-06 
1.81E-11 
8.07E-12 

.00E+00 
6.02E-36 
9.60E-32 
1.90E-06 
5.19E-01 
1.02E+01 
6 . 5 9 ~ + 0 2  
1 . 9 0 ~ + 0 2  
1.28E-12 
3.63E+O4 
7.52E-23 
6.63E-35 

.00E+00 
1.16E-13 
4.92E-28 
2.34E-06 
4.08E+01 
3.15E-14 
2.01E-13 
5.66E-37 
1.58E-38 

.00E+00 
9.62E-11 
8.49E-25 
5.31E-03 
3.10E+01 
5.19E-01 
4.14E-05 
4.22E-05 
2.36E-29 
3.30E-24 

.00E+00 

.00E+00 
1.03E-34 
4.72E-32 
1.52E-03 
1.70E-07 
2.20E-12 
2.29E-07 

.00E+00 
4.23E-31 
1.19E-39 

.00E+00 
1.91E-37 
4.46E-10 
1.41E-14 
5.59E-12 
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1  
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 

power= 9.790E-04mw, burnup=2.1450E+04mwd f l u x =  6.04E+07n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge * 
cm245 1.46E-14 
cm246 1.17E- 16 
cm247 5.50E-20 
cm248 1.98E - 22 
cm249 .00E+00 
cm250 1.08E-37 
cm251 .00E+00 

t o t a l s  3.73E+04 
f l u x  

I q  a r r a y  has 
3q a r r a y  has 
3q a r r a y  has 
3 q  a r r a y  has 
4q a r r a y  has 

54q a r r a y  has 
i b r a r y  i n f o r m a t i o n . .  

6.04E+07 6.04E+07 
20 e n t r i e s .  

1  e n t r i e s .  
1  e n t r i e s .  
1  e n t r i e s .  
1  e n t r i e s .  

12 e n t r i e s .  

b a s i s  = s i n g l e  r e a c t o r  assembly .****** d ******* d ******* d 

c r o s s - s e c t i o n  d a t a  t a k e n  f rom p o s i t i o n  number 20 o f  l i b r a r y  on u n i t  33. 

pass 1  
pass 0 
*sca le -sys tem c o n t r o l  module sas2 L i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n  a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  of n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  L i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  ~ p r e ~ a s 2 ~ ~  case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  ll!urnupil l i b r a r y  * 

f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  

 hoto on l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  
t e  pho ton  d a t a  a r e  f r o m  t h e  master  pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  

* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
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0 . o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
0 d a t a  s e t  name: f t 3 3 f 0 0 1  
0 8/29/1996 d a t e  l i b r a r y  was produced 
0 1697 t o t a l  n u m b e r o f  n u c l i d e  s i n  l i b r a r y  

689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

0 7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwt%, 2Ogwd/mtu 40% h20/ 8% uo2 page 177 

power= .OOmw, barnup= 22344.mwd, f l u x =  6.05E+07n/cm**2-sec 
0 b a s i s  = 
0 (note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  

****&*Y"'Y# 
i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  a p p l i e d . )  

0 i n i t i a l  ****t** d ******* d ******* d ***t*** d 
p r o d u c t i o n s  1.256850E+06 1.256228E+06 1.255605E+06 1.254980E+06 1.254355E+06 1.254355E+06 
a b s o r p t i o n s  1.024347E+06 1.024127E+06 1.023905E+06 1.023683E+06 1.023460E+06 1.023460E+06 
k i n f i n i t y  1.2269?7E+00 

!i?i$$!3i+00 1.226290E+00 
!i?$2!46;+00 !i5JI$:2i+00 1.225602E+00 

0 i n i t i a l  ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.006195E+06 1.005896E+06 1.005597E+06 1.005296E+06 1.004996E+06 1.004996E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.772010E-02 1.780099E-02 1.788104E-02 1.796150E-02 1.804131E-02 1.804131E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  page 178 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= OOmw burnup= 22344.mwd f l u x =  6.05E+07n/cm**2-sec 
0 in i t ia l  A** * * * *  d ******* d A* * * * * *  d ******* d ******* d 

sm149 
nd143 
eu151 
rh103 
xe13 1 
cs133 
sm147 
t c  99  
nd145 
sm152 
gd155 
mo 95 
sm150 
k r  83 
cs135 
c d l  I 3  
eu153 
r u l O  I 
p r 1 4 1  
la139  
gd157 
ag109 

PP1,": 
z r  93 
i 129 

nd144 
gd152 
mo 9 7  
sm15 1 
pd108 
z r  9 1  

Y 89  
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ru lO2 6.89E-06 6.97E-06 7.04E-06 7.1 lE-06 7.19E-06 7.19E-06 
ce142 6.04E-06 6.10E-06 6.16E-06 6.23E-06 6.29E-06 6.29E-06 
nd148 5.82E-06 5.88E-06 5.94E-06 6.00E-06 6.06E-06 6.06E-06 
r u  99 4.94E-06 5.05E-06 5.17E-06 5.29E-06 5.41E-06 5.41E-06 
nd146 4.90E-06 4.96E-06 5.01E-06 5.06E-06 5.11E-06 5.11E-06 
pd107 4.51E-06 4.56E-06 4.62E-06 4.68E-06 4.74E-06 4.74E-06 
111115 4.31E-06 4.36E-06 4.41E-06 4.45E-06 4.50E-06 4.50E-06 
ba138 4.17E-06 4.22E-06 4.26E-06 4.31E-06 4.35E-06 4.35E-06 
ce140 3.91E-06 3.95E-06 3.99E-06 4.03E-06 4.07E-06 4.07E-06 
xe132 3.59E-06 3.63E-06 3.67E-06 3.71E-06 3.75E-06 3.75E-06 
mo 98  2.40E-06 2.43E-06 2.45E-06 2.48E-06 2.51E-06 2.51E-06 
molOO 2.34E-06 2.37E-06 2.39E-06 2.42E-06 2.44E-06 2.44E-06 
xe134 2.31E-06 2.33E-06 2.36E-06 2.38E-06 2.41E-06 2.41E-06 
z r  92 1.83E-06 1.85E-06 1.87E-06 1.89E-06 1.91E-06 1.91E-06 

i 127  1.74E-06 1.76E-06 1.78E-06 1.80E-06 1.82E-06 1.82E-06 
ru104 1.59E-06 1.61E-06 1.63E-06 1.64E-06 1.66E-06 1.66E-06 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  abso rp t i on  r a t e  

power: .OOmw burnup= 22344 mud f l u x =  6 05E+07n/cm**2-sec 
0 in i t ia l  &****** d ******i d A * * * * * *  d'******* d ******* d 

z r  96 
nd150 
xe136 
c d l l l  
gd154 
b r  81 
r b  85 
z r  94 
z r  90 
sm154 
te130 
xe135 
ba135 
r b  87  
pd106 
se 77  
gd156 
rulOO 
k r  84 
d 161 
sc121 
nd142 
se 79 
ba134 
sm148 
sb123 
k r  86 
te128 
pd104 
eu152 
tb159 
se 80 
t e l 2 5  
nb 93 
gd158 
c d l  I 2  
pm147 
dy162 
dy164 

f i s s i o n  p roduc ts  page 179 
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sn117 4.85E-08 4.90E-08 4.96E-08 5.01E-08 5.07E-08 5.07E-08 
t i  6 4.64E-08 4.68E-08 4.73E-08 4.77E-08 4.82E-08 4.82E-08 
eu155 2.27E-08 4.59E-08 4.60E-08 4.60E-08 4.60E-08 4.60E-08 
c d l  10 4.16E-08 4.26E-08 4.37E-08 4.48E-08 4.59E-08 4.59E-08 
b r  79  3.97E-08 4.06E-08 4.16E-08 4.25E-08 4.35E-08 4.35E-08 
cd114 4.12E-08 4.17E-08 4.22E-08 4.27E-08 4.31E-08 4.31E-08 
mo 96 3.89E-08 3.97E-08 4.05E-08 4.13E-08 4.22E-08 4.22E-08 
ag107 3.80E-08 3.90E-08 4.00E-08 4.11E-08 4.21E-08 4.21E-08 
sn119 3.69E-08 3.73E-08 3.77E-08 3.81E-08 3.85E-08 3.85E-08 
p d l l O  3.39E-08 3.43E-08 3.48E-08 3.52E-08 3.56E-08 3.56E-08 

1 sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wtX 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a L s o r p t i o n  r a t e  

power= .OOmw burnup= 22344.mwd f l u x =  6.05€+07n/cm**2-sec 
0 i n i t i a l  i****** d ******* d A * * * * * *  d ******* d ******* d 

f i s s i o n  p r o d u c t s  page 180 
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ge 74 4.51E-11 4.56E-11 4.60E-11 4.65E-11 4.70E-11 4.70E-11 
k r  80 4.07E-11 4.21E-11 4.35E-11 4.50E-11 4.65E-11 4.65E-11 
z r  95 2.72E-19 3.90E-11 3.91E-11 3.91E-11 3.91E-11 3.91E-11 
n b  95 5.58E-19 3.63E-11 3.63E-11 3.63E-11 3.63E-11 3.63E-11 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 2Ogwd/mtu 40% h20/ 8% uo2 
o f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= OOmw burnup= 22344.mwd f l u x =  6.05E+07n/cm**2-sec 
0 iniiial A * * * * * *  d ******* d A* * * * * *  d ******* d ******* d 

ge 72 
Y 91  

pm151 
sm153 
eu156 
ba140 
ru106 
e r 1 6 7  
s r  89 
te123  
k r  8 7  
sb125 
ce143 

Y 90  
La140 
cd108 
mo 99 
te127m 
i 131 

pm148m 
te129m 
a g l l l  
eu157 
be 9 
cs136 
sn114 
c d l l 5 m  
tb160  
li 7 
p r 1 4 2  
pm148 
sb126 
ru105 
sn125 
i 130 

r b  8 8  
sn123 
i 135 

te132  
sb124 
r b  8 6  
te134  
dy165 
i n l l 7 m  
i n 1 1 7  
cs134m 
cd118 
cd lO9 
ge 75 
sas2h: f a r  

3.37E-11 
3.34E-11 
2.84E-11 
1.27E-11 
1.27E-11 
1.14E-11 
9.89E-12 
6.61E-12 
7.11E-12 
5.05E-12 
5.34E-12 
4.35E-12 
4.16E-12 
3.77E-12 
3.67E-12 
2.92E-12 
3.18E-12 
2.21E-12 
1.68E-12 
7.28E-13 
4.71E-13 
1.51E-13 
1.24E-13 
9.74E-14 
8.90E-14 
6.95E-14 
6.74E-14 
5.78E-14 
3.99E-14 
2.49E-14 
2.37E-14 
1.87E-14 
9.33E-15 
7.97E-15 
4.38E-15 
3.00E-15 
2.58E-15 
2.47E-15 
2.36E-15 
2.19E-15 
1.45E-15 
1.39E-15 
7.14E-16 
6.54E-16 
1.96E-16 
1.83E-16 
3.41E-17 
2.95E-17 
2.12E-17 
t based o 

6.78E-12 
7.11E-12 
5.21E-12 
5.34E-12 
4.36E-12 
4.16E-12 
3.78E-12 
3.67E-12 
3.03E-12 
3.18E-12 
2.21E-12 
1.68E-12 
7.29E-13 
4.71E-13 
1.52E- 13 
1.24E-13 
9.84E-14 
8.97E-14 
7.11E-14 
6.75E-14 
5.86E-14 
4.04E-14 
2.52E-14 
2.37E-14 
1.88E-14 
9.34E-15 
7.97E-15 
4.43E-15 
3.00E-15 
2.58E-15 
2.47E-15 
2.36E-15 
2.20E-15 
1.47E-15 
1.39E-15 
7.20E-16 
6.55E-16 
1.96E- 16 
1.85E- 16 
3.41E-17 
3.06E-17 
2.13E-17 

In b&w 15x1 
f r a c t i o n  

1.14E-11 
9.91E-12 
6.95E-12 
7.11E-12 
5.36E-12 
5.34E-12 
4.36E-12 
4.16E-12 
3.78E-12 
3.67E-12 
3.15E-12 
3.18E-12 
2.21E-12 
1.68E- 12 
7.30E-13 
4.71E-13 
1.52E-13 
1.24E-13 
9.94E-14 
9.05E-14 
7.26E-14 
6.75E-14 
5.93E-14 
4.08E-14 
2.54E-14 
2.38E-14 
1.90E-14 
9.35E-15 
7.98E-15 
4.47E-15 
3.00E-15 
2.58E-15 
2.48E-15 
2.36E-15 
2.22E-15 
1.48E-15 
1.39E-15 
7.25E-16 
6.55E-16 
1.96E-16 
1.87E-16 
3.41E-17 
3.17E-17 
2.13E-17 

5, 3.00wtX 
o f  t o t a l  a 

11 3.48E-11 
11 3.34E-11 
11 2.84E-11 
11 1.28E-11 
11 1.28E-11 
11 1.14E-11 
12 9.92E-12 
12 7.13E-12 
12 7.11E-12 
12 5.53E-12 
12 5.34E-12 
12 4.36E-12 
12 4.16E-12 
12 3.78E-12 
12 3.67E-12 
12 3.27E-12 
12 3.18E-12 
12 2.22E-12 
12 1.68E-12 
13 7.31E-13 
13 4.71E-13 
13 1.52E-13 
13 1.24E-13 
13 1.00E-13 
14 9.12E-14 
14 7.42E-14 
14 6.76E-14 
14 6.00E-14 
14 4.12E-14 
14 2.57E-14 
14 2.38E-14 
14 1.91E-14 
15 9.36E-15 
15 7.98E-15 
15 4.52E-15 
15 3.00E-15 
15 2.58E-15 
15 2.48E-15 
15 2.36E-15 
15 2.24E-15 
15 1.50E-15 
15 1.39E-15 
16 7.30E-16 
16 6.56E-16 
16 1.96E-16 
16 1.89E-16 
1 7  3.42E-17 
1 7  3.28E-17 
1 7  2.13E-17 
/mtu 40% h2o/ 
on r a t e  

f i s s i o n  p r o d u c t s  

f i s s i o n  p r o d u c t s  

page 181 

page 182 



-w. -w- 
Sep 03 15:43 1996 F i l e  Name: t u f f 9 . s u m  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X I X  - Page 142 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=2.2344E+04mwd f l u x =  6.05E+07n/cm**2-sec 

0 n u c j  i d e  c o n c e n t r a t  i o n s .  gram atoms 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
a l  2 7  
a l  28 
a l  29 
a [  30 
s i  28 
s i  29 
s i  30 
s i  3 1  
s i  32 

: o t a l s  
f l u x  

charge  * 
1.28E-03 
3.82E-06 
1.11E-11 

.00E+00 
1.72E-08 
2.12E-04 

.OOE+OO 
2.54E-05 
9.88E-09 
1.68E-07 
1.78E-30 
2.98E-12 
7.53E+03 
6.44E-24 
1.06E-30 
7.15E-39 
1.65E-01 
1.02E-06 
3.81E-06 
5.31E-28 

.00E+00 
4.99E+04 
4.78E-26 
5.81E-37 

.00E+00 
4.80E-01 
9.28E-06 
1.91E-10 
3.38E-38 
1.42E-29 
5.75E+04 

b a s i s  = ****** t 
s i n g l e  r e a  :****** d * 

1.33E-03 
3.98E-06 
1.46E-11 
1 -46E-35 
1.75E-08 
2.21E-04 

.00E+00 
2.65E-05 
1.07E-08 
1.75E-07 
1.78E-15 
1.06E-11 
7.53€+03 
6.45E-09 
1.06E-15 
7.75E-24 
1.72E-01 
l . l l E - 0 6  
3.97E-06 
5.31E-13 
2.67E-25 
4.99E+04 
4.78E-11 
6.30E-22 
1.81E-31 
5.00E-01 
1.01E-05 
2.16E-10 
3.82E-23 
1.64E-29 
5 . 7 5 ~ + 0 4  
6 . 0 6 ~ + 0 7  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=2.2344E+04mwd f l u x =  6.05E+07n/cm**2-sec 

n u c I  i d e  c o n c e n t r a t i o n s ,  sram atoms 
b a s i s  = s i n g l e  r e a c t o r . a s s e m b l y  ******* d ******* d ******* d ******* ,-j ******* 

l i g h t  e lements 

a c t i n i d e s  
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.790E-04mw, burnup=2.2344E+04mwd f l u x =  6.05E+07n/cm**2-sec 

0 n u c j i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  ******* d ******* d ******* d ******* d ******* d 

pa233 1.41E-06 1.41E-06 1.41E-06 1.41E-06 1.41E-06 1.41E-06 
pa234m 1.81E-11 I I E - 1  1.81E-11 1.81E-11 1.81E- I1  1 .81E- I1  
pa234 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 
pa235 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

~ 2 3 0  6.26E-36 6.62E-21 6.69E-21 6.75E-21 6.82E-21 6.82E-21 
~ 2 3 1  1.01E-31 1.02E-16 1.03E-16 1.04E-16 1.05E-16 1.05E-16 
~ 2 3 2  1.97E-06 2.09E-06 2.11E-06 2.13E-06 2.15E-06 2.15E-06 
u233 5.44E-01 5.50E-01 5.56E-01 5.62E-01 5.68E-01 5.68E-01 
u234 1.03E+01 1.03E+01 1.03E+01 1.03E+01 1.03E+01 1.03E+01 
u235 6.57E+02 6.56E+02 6.56E+02 6.55E+02 6.55E+02 6.55E+02 
u236 1.91E+O2 1.91E+02 1.92€+02 1.92E+02 1.92E+02 1.92E+02 
~ 2 3 7  1.27E-12 8.17E-07 8.19E-07 8.20E-07 8.21E-07 8.21E-07 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
~ 2 3 9  7.53E-23 7.52E-08 7.53E-08 7.53E-08 7.53E-08 7.53E-08 

a c t  i n i d e s  page 185 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=2.2344E+04mwd f l u x =  6.05E+O?n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t  i ons .  gram atoms 

0 
0 
0 
0 
0 
0 
0 
Ili 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 

t o t a l s  
f l u x  

1 a 

b a s i s  = s i n g l e  reac to r .assembly  
charge ******* d ******* d ******* d ******* d ******* d 

1.56E-14 1.59E-14 1.62E-14 1.64E-14 1.67E-14 1.67E-14 
1.26E-16 1.29E-16 1.31E-16 1.33E-16 1.36E-16 1.36E-16 
6.29E-20 6.49E-20 6.70E-20 6.92E-20 7.13E-20 7.13E-20 
2.42E-22 2.54E-22 2.67E-22 2.80E-22 2.93E-22 2.93E-22 

.00E+00 1.95E-33 2.05E-33 2.15E-33 2.25E-33 2.25E-33 
1.38E-37 1.47E-37 1.56E-37 1.65E-37 1.75E-37 1.75E-37 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.73E+04 3.73E+04 3.73E+04 3.73€+04 3.73€+04 3.73E+04 

6.05E+07 6.05E+07 6.05E+07 6.06E+07 6.06E-08 
a r r a v  has 20 e n t r i e s .  

34 a r r a y  has 
- 

1 e n t r i e s .  
3q a r r a y  has 1 e n t r i e s .  
3q a r r a y  has 1 e n t r i e s .  
4q a r r a y  has 1 e n t r i e s .  

54q a r r a y  has 12 e n t r i e s .  
b r a r y  i n f o r m a t i o n  ... 

a c t  i n i d e s  page 186 
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pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 i 

* d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  
* 

n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom : t h e  i1presas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  llgurnupll l i b r a r y  : 
* f i s s i o n  p roduc t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
t t p e  pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 

* 
................................................................................ 
* * 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut% 2Ogwd/mtu 40% h20/ 8% uo2 page 187 

power= . OOmw, burnup= 22791 .mud, f !ux= 2.44~+07n/cm**2-sec 
b a s i s  = 

(note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
i n i t i a l  ******* d ******* d * * * * A * *  d ******* d ******* d 

p r o d u c t i o n s  1.292597E+06 1.291740E+06 1.290894E+06 1.290058E+06 1.289232E+06 1.289224E+06 
a b s o r p t i o n s  1.050823E+06 1.050404E+06 1.049996E+06 1.049592E+06 1.049194E+06 l.O49188E+06 
k i n f i n i t y  1.230081E+00 1.229756E+00 1.229428E+00 1.229104E+00 1.228783E+00 1.228782E+00 

i n i t i a l  ******* d ******* d ******* d ******* d ****lr** d 
a c t i n i d e  
a b s o r p t i o n s  1.031996E+06 1.031525E+06 1.031063E+06 1.030608E+06 1.030158E+06 1.030153E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.791602E-02 1.797271E-02 1.803118E-02 1.808763E-02 1.814312E-02 1.814258E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
page 188 
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power 

power 

-=  . OOmh 
i n i t i a l  

5.28E-03 
2.17E-03 
1.90E-03 
1.06E-03 
7.06E-04 
5.50E-04 
4.03E-04 
3.69E-04 
3.10E-04 
2.44E-04 
2.31E-04 
2.15E-04 
1.64E-04 
1.32E-04 
1.25E-04 
1.03E-04 
1.00E-04 
9.70E-05 
9.30E-05 
7.61E-05 
6.15E-05 
3.95E-05 
3.91E-05 
3.68E-05 
2.98E-05 
2.50E-05 
2.36E-05 
2.01E-05 
1.73E-05 
9.50E-06 
7.93E-06 
7.59E-06 
7.24E-06 
6.92E-06 
6.34E-06 
6.11E-06 
5.54E-06 
5.15E-06 
4.78E-06 
4.53E-06 
4.38E-06 
4.10E-06 
3.78E - 06 
2.52E-06 
2.46E - 06 
2.43E-06 
1.92E-06 
1.83E-06 
1.67E-06 

i t  based c 

= OOmw burnup= 
iniIia[ A*** * * *  d 

5.30E-03 
2.18E-03 
1.91E-03 
1.06E-03 
7.10E-04 
5.53E-04 
4.05E-04 
3.70E-04 
3.12E-04 
2.46E-04 
2.30E-04 
2.16E-04 
1.65E-04 
1.33E-04 
1.25E-04 
1.03E-04 
1.01E-04 
9.75E-05 
9.35E-05 
7.65E-05 
6.15E-05 
3.98E-05 
3.93E-05 
3.70E-05 
2.99E-05 
2.51E-05 
2.37E-05 
2.03E-05 
1.74E-05 
9.56E-06 
7.98E-06 
7.63E-06 
7.28E- 06 
6.87E-06 
6.37E-06 
6.14E-06 
5.66E-06 
5.18E-06 
4.81E-06 
4.55E-06 
4.41E-06 
4.13E-06 
3.80E-06 
2.53E-06 
2.47E-06 
2.44E-06 
1.93E-06 
1.84E-06 
1.68E-06 

In b&w 15x15 
f r a c t i o n  a 
22791 .mud ******* d 4 

5.31E-03 5.32E-03 
2.19E-03 2.20E-03 
1.91E-03 1.91E-03 
1.07E-03 1.07E-03 
7.14E-04 7.18E-04 
5.56E-04 5.59E-04 
4.07E-04 4.09E-04 
3.72E-04 3.73E-04 
3.13E-04 3.15E-04 
2.47E-04 2.49E-04 
2.30E-04 2.30E-04 
2.17E-04 2.19E-04 
1.66E-04 1.66E-04 
1.34E-04 1.34E-04 
1.26E-04 1.27E-04 
1.03E-04 1.03E-04 
1.02E-04 1.02E-04 
9.80E-05 9.86E-05 
9.40E-05 9.45E-05 
7.69E-05 7.73E-05 
6.14E-05 6.13E-05 
4.00E-05 4.03E-05 
3.95E-05 3.98E-05 
3.72E-05 3.74E-05 
3.01E-05 3.02E-05 
2.52E-05 2.54E-05 
2.38E-05 2.40E-05 
2.05E-05 2.07E-05 
1.75E-05 1.76E-05 
9.62E-06 9.68E-06 
8.02E-06 8.06E-06 
7.67E-06 7.71E-06 
7.32E-06 7.36E-06 
6.87E-06 6.87E-06 
6.41E-06 6.44E-06 
6.17E-06 6.21E-06 
5.78E-06 5.90E-06 
5.21E-06 5.24E-06 
4.84E-06 4.87E-06 
4.58E-06 4.60E-06 
4.43E-06 4.45E-06 
4.15E-06 4.17E-06 
3.82E-06 3.84E-06 
2.55E-06 2.56E-06 
2.49E-06 2.50E-06 
2.45E-06 2.47E-06 
1.94E-06 1.95E-06 
1.85E-06 1.86E-06 
1.69E-06 1.70E-06 

I 3.00wt% 2Ogwd/mt 
I+ t o t a l  absorption 

f l u x =  2.94E+07n/cn ****** d ******* d 

5.32E-03 
2.20E-03 
1.92E-03 
1.07E-03 
7.18E-04 
5.59E-04 
4.09E-04 
3.73E - 04 
3.15E-04 
2.49E-04 
2.30E-04 
2.19E-04 
1.66E-04 
1.34E-04 
1.27E-04 
1.03E-04 
1 .OZE-04 
9.86E-05 
9.45E-05 
7.73E-05 
6.13E-05 
4.03E-05 
3.98E-05 
3.74E-05 
3.02E - 05 
2.54E-05 
2.40E-05 
2.07E - 05 
1.76E-05 
9.68E-06 
8.06E - 06 
7.71E-06 
7.36E-06 
6.60E-06 
6.44E-06 
6.21E-06 
5.90E-06 
5.24E-06 
4.87E-06 
4.6OE-06 
4.45E-06 
4.17E-06 
3.84E-06 
2.56E-06 
2.50E-06 
2.47E-06 
1.95E-06 
1.86E-06 
1.70E-06 

:u 40% h20/ 
r a t e  

1**2-sec ******* d 

f i s s i o n  p r o d u c t s  page 189 
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c d l  1 1 
gd154 

z r  94 
z r  90 
sm154 
te130  
ba135 
r b  8 7  
pd106 
se 77  
gd156 
rulOO 
k r  84 
dy161 
s b l 2 l  
nd142 
se  79 
ba 134 
sm148 
sb123 
k r  8 6  
t e l 2 8  
pd104 
tb159  
n b  93 
se  80 
te125 
gd158 
cd112 
dy162 
dy164 
sn117 
t i  6 
c d l  10 
b r  79  
eu152 
ag107 
cd114 
mo 96 
sn119 
p d l l O  
sn115 
x e l 2 9  
s r  8 8  
sas2h:  

5.51E-07 
5.33E-07 
4.00E-07 
3.90E-07 
3.80E-07 
2.64E-07 
2.54E-07 
2.35E-07 
2.08E-07 
1.94E-07 
1.92E-07 
1.85E-07 
1.68E-07 
1.68E-07 
1.41E-07 
1.37E-07 
1.27E-07 
1.01E-07 
8.76E-08 
9.35E-08 
9.32E-08 
8.00E-08 
7.21E-08 
5.41E-08 
5.27E-08 
5.08E-08 
4.83E-08 
4.60E-08 
4.36E-08 
1.22E-07 
4.22E-08 
4.32E-08 
4.22E-08 
3.86E-08 
3.57E-08 
3.53E-08 
2.65E-08 
2.59E-08 

f a r - f i e l d  c r  

Iwer= .OOmh 
i n i t i a l  

6.54E-07 
6.08E-07 
5.64E-07 
5.36E-07 
4.02E-07 
3.92E-07 
3.83E-07 
2.66E-07 
2.56E-07 
2.36E-07 
2.09E-07 
1.96E-07 
1.92E-07 
1.87E-07 
1.70E-07 
1.69E-07 
1.42E-07 
1.38E-07 
1.29E-07 
1.02E-07 
8.96E - 08 
9.40E-08 
9.38E-08 
8.05E-08 
7.26E-08 
5.45E-08 
5.30E-08 
5.11E-08 
4.85E-08 
4.65E-08 
4.46E-08 
6.12E-08 
4.33E-08 
4.34E-08 
4.27E-08 
3.88E-08 
3.59E-08 
3.55E-08 
2.71E-08 
2.60E-08 

. i t  based o 

r b u r  nup= 
A* * * * * *  d 

1.43E-07 
1.38E-07 
1.30E-07 
1.03E-07 
9.16E-08 
9.45E-08 
9.43E-08 
8.10E-08 
7.30E-08 
5.49E-08 
5.34E-08 
5.13E-08 
4.87E-08 
4.71E-08 
4.56E-08 
6.14E-08 
4.44E-08 
4.37E-08 
4.31E-08 
3.90E-08 
3.61E-08 
3.57E-08 
2.77E-08 
2.62E-08 

n b&w 15x1 
f r a c t i o n  
22791 .mwc ******* d 

1.09E-06 1.09E-06 
1.01E-06 1.02E-06 
9.84E-07 9.89E-07 
9.41E-07 9.46E-07 
8.22E-07 8.27E-07 
7.56E-07 7.60E-07 
6.61E-07 6.65E-07 
6.14E-07 6.17E-07 
5.89E-07 6.02E-07 
5.41E-07 5.44E-07 
4.07E-07 4.09E-07 
3.96E-07 3.99E-07 
3.88E-07 3.90E-07 
2.72E-07 2.74E-07 
2.58E-07 2.60E-07 
2.39E-07 2.41E-07 
2.11E-07 2.12E-07 
2.00E-07 2.02E-07 
1.94E-07 1.95E-07 
1.91E-07 1.93E-07 
1.74E-07 1.76E-07 
1.71E-07 1.72E-07 
1.43E-07 1.44E-07 
1.39E-07 1.40E-07 
1.31E-07 1.33E-07 
1.03E-07 1.04E-07 
9.36E-08 9.57E-08 
9.50E-08 9.55E-08 
9.48E-08 9.53E-08 
8.15E-08 8.20E-08 
7.34E-08 7.38E-08 
5.53E-08 5.57E-08 
5.37E-08 5.40E-08 
5.16E-08 5.19E-08 
4.90E-08 4.92E-08 
4.77E-08 4.83E-08 
4.66E-08 4.76E-08 
6.16E-08 6.18E-08 
4.55E-08 4.66E-08 
4.39E-08 4.42E-08 
4.35E-08 4.40E-08 
3.93E-08 3.95E-08 
3.63E-08 3.66E-08 
3.59E-08 3.61E-08 
2.83E-08 2.90E-08 
2.63E-08 2.65E-08 

5, 3.00wt%, 2Ogwd/mt 
o f  t o t a l  a b s o r p t i o n  
I f l u x =  2.94E+07n/cr 
A* * * * * *  d ******* d 

r a t e  
1**2-sec ******* d 
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4.57E-08 
8.21E-09 
6.57E-08 
7.04E-09 
4.95E-09 
4.25E-09 
4.16E-09 
1.02E- 08 
3.13E-09 
2.36E-09 
3.97E-09 
1.32E-09 
1.26E-09 
1.13E-09 
8.00E-10 
7.41E-10 
9.17E- 10 
3.50E-10 
2.81E-10 
2.55E-10 
1.41E-10 
1.22E-10 
1.18E- 10 
9.81E-11 
1.00E-09 
6.33E-11 
4.66E-11 
4.71E-11 
1.34E- 10 
3.48E-11 
7.14E- 12 
5.53E-12 
3.27E-12 
3.78E-12 
1.43E-10 
4.37E-12 
9.93E-12 
1.00E-13 
7.43E- 14 
4.13E-14 

r - f i e l d  c r  

- - . OOmw 
i n i t i a l  

2.27E-08 
8.26E-09 
3.28E-08 
7.08E-09 
4.98E-09 
4.28E-09 
4.18E-09 
5.15E-09 
3.15E-09 
2.37E-09 
1.99E-09 
1.33E-09 
1.28E-09 
1.14E-09 
8.04E-10 
7.49E-10 
4.58E-10 
3.54E-10 
2.84E-10 
2.57E-10 
1.41E-10 
1.23E-10 
1.19E-10 
9.90E-11 
5.02E-10 
6.38E-11 
4.73E-11 
4.74E-11 
6.71E-11 
3.50E-11 
7.23E-12 
5.62E-12 
3.33E-12 
1.89E-12 
7.13E-11 
2.17E-12 
4.91E-12 
1.01E-13 
7.51E-14 
4.15E-14 

, i t  based c 

2.27E-08 
8.30E-09 
3.29E-08 
7.12E-09 
5.01E-09 
4.30E-09 
4.2OE- 09 
5.19E-09 
3.17E-09 
2.38E-09 
1.99E-09 
1.34E-09 
1.29E-09 
1.15E-09 
8.08E-10 
7.57E-10 
4.59E-10 
3.57E-10 
2.87E-10 
2.59E-10 
1.41E-10 
1.24E-10 
1.21E-10 
1.00E-10 
5.05E-10 
6.43E-11 
4.81E-11 
4.76E-11 
6.71E-11 
3.52E-11 
7.33E- 12 
5.7OE-12 
3.40E-12 
1.9OE-12 
7.13E-11 
2.17E-12 
4.90E-12 
1.02E-13 
7.59E-14 
4.17E-14 

I n  bgw 15x1 
f r a c t i o n  
2279 1. mud ******* d 

2.26E- 
8.35E- 
3.29E- 
7.16E- 
5.03E- 
4.33E- 
4.23E- 
5.22E- 
3.18E- 
2.40E- 
1.99E- 
1.35E- 
1.30E- 
1.15E- 
8.12E- 
7.65E- 
4.59E - 
3.61E- 
2.90E - 
2.61E- 
1.42E- 
1.25E- 
1.22E- 
1.01E- 
5.08E- 
6.48E- 
4.89E - 
4.79E - 
6.72E- 
3.54E- 
7.42E- 
5.79E- 
3.46E- 
1.90E- 
7.14E- 
2.17E- 
4.88E- 
1.02E- 
7.67E- 
4.20E- 

5, 3.00 
o f  t o t a  
I f l u x =  
A****** 

08 2.26E-08 1.04E-08 
09 8.39E-09 8.39E-09 
08 3.29E-08 8.30E-09 
09 7.20E-09 7.20E-09 
09 5.06E-09 5.06E-09 
09 4.35E-09 4.35E-09 
09 4.25E-09 4.25E-09 
09 5.25E-09 3.44E-09 
09 3.20E-09 3.20E-09 
09 2.41E-09 2.41E-09 
09 1.99E-09 1.75E-09 
09 1.37E-09 1.37E-09 
09 1.32E-09 1.32E-09 
09 1.16E-09 1.16E-09 
10 8.17E-10 8.17E-10 
10 7.73E-10 7.73E-10 
10 4.59E-10 4.06E-10 
10 3.64E-10 3.64E-10 
10 2.93E-10 2.93E-10 
10 2.63E-10 2.63E-10 
10 1.42E-10 1.42E-10 
10 1.26E-10 1.26E-10 
10 1.23E-10 1.23E-10 
10 1.02E-10 1.02E-10 
10 5.11E-10 8.73E-11 
11 6.53E-11 6.53E-11 
11 4.98E-11 4.98E-11 
11 4.81E-11 4.81E-11 
11 6.72E-11 4.79E-11 
11 3.56E-11 3.56E-11 
12 7.51E-12 7.51E-12 
12 5.87E-12 5.87E-12 
12 3.53E-12 3.53E-12 
12 1.90E-12 1.67E-12 
11 7.14E-11 6.71E-13 
12 2.17E-12 5.72E-13 
12 4.87E-12 1.36E-13 
13 1.03E-13 1.03E-13 
14 7.76E-14 7.76E-14 
14 4.22E-14 4.22E-14 
w t %  2Ogwd/mtu 40% h2o/ 
I a b s o r p t i o n  r a t e  
2.94E+07n/cm**2-sec 
d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based on  b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.2791E+04mwd f l u x =  2.94E+07n/cm**2-sec 

0 n u c t i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
h 1 1.33E-03 1.34E-03 1.34E-03 1.35E-03 1.36E-03 1.36E-03 
h 2 3.98E-06 4.00E-06 4.02E-06 4.04E-06 4.06E-06 4.06E-06 
h 3 1.46E-11 7.28E-12 7.29E-12 7.30E-12 7.31E-12 5.44E-12 

f i s s i o n  p r o d u c t s  page 191 
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h 4 
h e  3 
h e  4 
he 6 
ne 20 
n e  21 
n e  22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a l  27 
a l  28 
a l  29 
a l  30  
s i  28 
s i  29 
s i  30  
s i  31  
s i  32 

t o t a l s  
f l u x  

sas2h: 
power 

f a r - f i e l d  c r i t  based on b8w 15x15, 3.00ut%, 20gwd/mtu 40% h2o/ 8% uo2 
= 4.890E-04mw, burnup=2.2791E+04mwd, f l u x =  2.94E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly ******* d ******* d ******* d ******* d ******* d 

4.28E+01 4.35E+01 4.42E+01 4.48E+01 4.55E+01 4.55E+01 
2.47E-01 2.53E-01 2.60E-01 2.66E-01 2.72E-01 2.72E-01 
1.55E-02 1.59E-02 1.62E-02 1.66E-02 1.69E-02 1.69E-02 
6.78E-04 6.86E-04 6.93E-04 7.00E-04 7.06E-04 7.06E-04 
1.05E-09 1.07E-09 1.08E-09 1.1OE-09 1.11E-09 l . l l E - 0 9  
3.15E-04 3.18E-04 3.22E-04 3.25E-04 3.29E-04 3.29E-04 
5.47E-11 5.50E-11 5.53E-11 5.56E-11 5.59E-11 5.60E-11 
3.74E-11 1.88E-11 1.89E-11 1.90E-11 1 9 1 1 1  1.86E-11 
7.20E-10 7.28E-10 7.36E-10 7.44E-10 7.51E-10 7.52E-10 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
4.30E-02 4.43E-02 4.55E-02 4.68E-02 4.81E-02 4.81E-02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.94E-07 1.96E-07 1.98E-07 2.00E-07 2.02E-07 2.02E-07 
3.25E-12 3.26E-12 3.28E-12 3.30E-12 3.32E-12 3.32E-12 
3.55E-12 1.79E-12 1.79E-12 1.80E-12 1.81E-12 1.76E-12 
2.46E-10 2.50E-10 2.53E-10 2.56E-10 2.60E-10 2.60E-10 
5.34E-10 5.40E-10 5.46E-10 5.52E-10 5.58E-10 5.58E-10 
5.35E-06 5.41E-06 5.47E-06 5.53E-06 5.59E-06 5.59E-06 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.59E-17 3.61E-17 3.63E-17 3.64E-17 3.66E-17 3.67E-17 
1.86E-22 9.38E-23 9.42E-23 9.47E-23 9.53E-23 9.27E-23 
3.70E-19 3.75E-19 3.80E-19 3.86E-19 3.91E-19 3.91E-19 
7.35E-17 7.43E-17 7.52E-17 7.60E-17 7.68E-17 7.68E-17 
4.50E-17 4.52E-17 4.55E-17 4.57E-17 4.60E-17 4.60E-17 
1.42E-16 7.13E-17 7.15E-17 7.20E-17 7.24E-17 7.04E-17 

a c t i n i d e s  page 193 
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sas2h: 
power 

8.33E-11 
1.33E-28 
1.00E-13 
5.43E-14 
1.48E-07 
1.44E-25 
2.50E-08 
3.09E-10 
1.15E-07 
2.26E-02 
1.11E-10 
7.78E-08 
1.74E-05 
1.36E-14 
7.04E-24 
4.03E-08 
5.90E-08 
2.24E-02 
1.11E+00 
3.94E-09 
2.72E-01 
6.12E-13 
5.36E-07 
2.61E-02 
1.10E-10 

f a r - f  i e l d  
= 4.890E-C 

charge  * 
1.41E-06 
1.81E- I1  
8.07E-12 

.00E+00 
6.82E-21 
1.05E-16 
2.15E-06 
5.68E-01 
1.03E+01 
6.55E+02 
1.92€+02 

toms 
Y 

a c t  i n i d e s  page 194 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.2791E+04mwd, f l u x =  2.94E+07n/cm**2-sec 

0  n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge * 
cm245 1.67E-14 
cm246 1.36E-16 
cm247 7.13E-20 
cm248 2.93E-22 
cm249 2.25E-33 
cm250 1.75E-37 
cm25 1  .00E+00 

t o t a l s  3.73E+04 
f l u x  

I q  a r r a y  has 
3q a r r a y  has 
3 q  a r r a y  has 
3 q  a r r a y  has 
4q a r r a y  has 

54q a r r a y  has 
i b r a r y  i n f o r m a t i o n . .  

b a s i s  = s i n g l e  r e a c t o r - a s s e m b l y  .****** d ******* d ******* d ******* ,-j ******* ,-j 

20 e n t r i e s .  
1  e n t r i e s .  
1  e n t r i e s .  
1 e n t r i e s .  
1  e n t r i e s .  

12 e n t r i e s .  

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 22 o f  l i b r a r y  on u n i t  33. 

pass 1  
pass 0  
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1  

a c t  i n i d e s  

Page 151 

page 195 

pass 0  
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
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R p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  11pre~as211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  llgurnupll l i b r a r y  * 

f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  

h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t!e pho ton  d a t a  a r e  f rom t h e  master  pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  

* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  L a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  L i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i ? i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 20gwd/mtu 40% h20/ 8% uo2 

power= .OOmu, burnup= 23237.mwd. f l u x =  2.b4~+07n/cm**2-sec 
page 196 

b a s i s  = 
(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t ,  on ly ,  i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  app l ied . )  

i n i t i a l  ******* d *tr***** d ******* d ******* d ******* d 
p r o d u c t i o n s  1.291305E+06 1.290486E+06 1.289677E+06 1.288876E+06 1.288085E+06 1.288077E+06 
a b s o r p t i o n s  1.050426E+06 1.050032E+06 1.049643E+06 1.049258E+06 1.048878E+06 1.048872E+06 
k i n f i n i t y  1.229316E+00 1.228997E+00 1.228682E+00 1.228370E+00 1.228061E+00 1.228059E+00 

i n i t i a l  ******* d ******* d ******* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.031377E+06 1.030934E+06 1.030496E+06 1.030064E+06 1.029638E+06 1.029633E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.813418E-02 1.818848E-02 1.824141E-02 1.829273E-02 1.834309E-02 1.834273E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  ~ r o d u c t s  page 197 

f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  
power= .OOmw, burnup= 23237.mwd, f l u x =  2.94~+g7n/cm**2-sec 

i n i t i a l  ******* d ******* d ******* d ******* d ******* d 
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z r  9 6  
nd150 
xe136 
c d l  I I 
gd154 
b r  81  
r b  85 
z r  94 
z r  90  
sm154 
ba135 
te130  
r b  8 7  
pd106 
se  7 7  
gd156 
rulOO 
k r  84 

1.66E-04 
1.34E-04 
1.27E-04 
1.02E-04 
1.03E-04 
9.85E-05 
9.45E-05 
7.73E-05 
6.13E-05 
4.03E-05 
3.98E-05 
3.75E-05 
3.02E-05 
2.54E-05 
2.40E-05 
2.07E-05 
1.76E-05 
9.68E-06 
8.06E-06 
7.71E-06 
7.36E - 06 
6.60E-06 
6.45E-06 
5.90E-06 
6.21E-06 
5.24E-06 
4.87E-06 
4.60E-06 
4.46E-06 
4.17E-06 
3.84E-06 
2.56E-06 
2.50E-06 
2.47E-06 
1.95E-06 
1.86E-06 
1 .TOE-06 

f a r - f r e l d  c r  

9.50E-05 
7.77E-05 
6.12E-05 
4.05E-05 
4.00E-05 
3.77E-05 
3.04E-05 
2.55E-05 
2.41E-05 
2.08E-05 
1.77E-05 
9.74E-06 
8.10E-06 
7.75E-06 
7.40E-06 
6.88E-06 
6.48E-06 
6.02E-06 
6.24E - 06 
5.27E-06 
4.90E-06 
4.63E-06 
4.48E-06 
4.19E-06 
3.86E-06 
2.57E-06 
2.51E-06 
2.48E-06 
1.96E-06 
1.87E-06 
1.71E-06 

, i t  based 01 
f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

w e r =  . OOmw, burnup= 23237. mud, f l u x =  2.94~+17n/cm**2-sec 
i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

f i s s i o n  p r o d u c t s  page 198 
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dy161 
sb121 
nd142 
ba134 
se  79 
sm148 
sb123 
k r  86 
te128  
pd104 
tb159  
nb 93 
se 80 
te125 
gd158 
c d l  I 2  
dy  162 
dy164 
sn117 
b r  79  
ag107 
c d l l O  
L i  6 
eu152 
mo 9 6  
cd114 
sn119 
p d l l O  
sn115 
xe129 
s r  88 
sas2h : 

1.04E-07 
9.57E-08 
9.56E-08 
9.53E-08 
8.19E-08 
7.38E-08 
5.57E-08 
5.40E-08 
5.19E-08 
4.76E-08 
4.66E-08 
4.83E-08 
4.92E-08 
4.70E-08 
4.40E-08 
4.42E-08 
3.95E-08 
3.65E-08 
3.61E-08 
2.90E-08 
2.65E-08 

r - f i e l d  c r  

1.41E-07 
1.34E-07 
1.04E-07 
9.78E-08 
9.61E-08 
9.59E-08 
8.24E-08 
7.43E-08 
5.61E-08 
5.43E-08 
5.22E-08 
4.86E-08 
4.77E-08 
4.89E-08 
4.95E-08 
6.20E-08 
4.44E-08 
4.44E-08 
3.97E-08 
3.68E-08 
3.63E-08 
2.96E-08 
2.66E-08 

t based 01 
u f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmw, burnup= 23237.mwd, f l u x =  2.94E+!7n/cm**2-sec 
0 i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

f i s s i o n  p r o d u c t s  page 199 
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7.73E-10 
4.06E-10 
3.65E-10 
2.93E-10 
2.63E-10 
1.42E-10 
1.26E-10 
1.23E-10 
1.02E-10 
8.74E-11 
6.53E-11 
4.98E-11 
4.82E-11 
4.79E-11 
3.57E-11 
7.51E-12 
5.87E-12 
3.53E-12 
1.67E-12 
6.71E-13 
5.72E-13 
1.36E-13 
1 .O2E- 13 
7.76E- 14 
4.22E-14 

r - f i e l d  c r  

7.81E-10 
4.59E-10 
3.68E-10 
2.96E-10 
2.66E-10 
1.43E-10 
1.27E-10 
1.24E-10 
1.03E-10 
5.13E-10 
6.58E-11 
5.06E-11 
4.84E-11 
6.73E-11 
3.59E-11 
7.61E-12 
5.96E-12 
3.60E-12 
1.90E-12 
7.15E-11 
2.16E-12 
4.86E-12 
1.03E-13 
7.84E-14 
4.24E-14 

, i t  based 01 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw, burnup-  23237.mwd, f l u x =  2.94E+07n/cm**2-sec 
in i t ia l  ******* d ******* d ******* d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.3237E+04mwd, f l u x =  2.94E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

cha rge  ******* d ******* d ******* d ******* d ******* d 
h 1 1.36E-03 1.36E-03 1.37E-03 1.38E-03 1.38E-03 1.38E-03 
h 2 4.06E-06 4.08E-06 4.10E-06 4.12E-06 4.14E-06 4.14E-06 
h 3 5.44E-12 7.31E-12 7.32E-12 7.33E-12 7.34E-12 5.39E-12 
h 4 .00E+00 3.66E-36 3.67E-36 3.67E-36 3.68E-36 .00E+00 

h e  3 1.77E-08 1.78E-08 1.78E-08 1.79E-08 1.79E-08 1.79E-08 
h e  4 2.25E-04 2.26E-04 2.27E-04 2.29E-04 2.30E-04 2.30E-04 
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 2.71E-05 2.72E-05 2.73E-05 2.75E-05 2.76E-05 2.76E-05 
n e  21 l . l l E - 0 8  1.12E-08 1.13E-08 1.14E-08 1.16E-08 1.16E-08 
n e  22 1.78E-07 1.79E-07 1.80E-07 1.81E-07 1.82E-07 1.82E-07 
ne 23 8.87E-31 8.85E-16 8.85E-16 8.85E-16 8.86E-16 8.86E-31 
na 22 1.30E-12 5.25E-12 5.25E-12 5.26E-12 5.26E-12 1.21E-12 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 3.23E-24 3.22E-09 3.22E-09 3.22E-09 3.22E-09 3.22E-24 
na 24m 5 .311~-31  5.28E-16 5.29E-16 5.29E-16 5.29E-16 5.29E-31 
na 25 4.01E-39 4.05E-24 4.09E-24 4.13E-24 4.17E-24 4.17E-39 
mg 24 1.75E-01 1.76E-01 1.77E-01 1.78E-01 1.78E-01 1.78E-01 
mg 25 1.15E-06 1.16E-06 1.17E-06 1.18E-06 1.20E-06 1.20E-06 
mg 26 4.05E-06 4.07E-06 4.09E-06 4.11E-06 4.13E-06 4.13E-06 

f i s s i o n  p r o d u c t s  

l i g h t  e lemen ts  

page 200 

page 201 
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t o t a l s  
f l u x  

sas2h: 
powe 

f a r - f  i e l d  
.= 4.890E-0 

charge  * 
4 . 5 5 ~ + 0 1  
2.72E-01 
1.69E-02 
7.06E - 04 
1.11E-09 
3.29E-04 
5.60E-11 

c r i t  based on b&w 15 
4mw, burnup=2.3237E+ 

x15, 3.00 
04mwd, f l  

nuc 1 i de 
b a s i s  = ****** d 

4.75E+Ol 
2.92E-01 
1.80E-02 
7.27E-04 
1.16E-09 
3.39E-04 
5.68E-11 
1.94E-11 
7.75E- 10 . OOE+OO 
5.21E-02 

.00E+00 
2.09E-07 
3.37E-12 
1.84E-12 
2.70E-10 
5.75E-10 
5.76E-06 

.00E+00 
3.72E-17 
9.69E-23 
4.06E-19 
7.92E- 17  
4.67E-17 
7.36E-17 
8.96E-11 
3.44E-29 
1.04E-13 
2.82E-14 
1.59E-07 
3.73E-26 
2.59E-08 
1.61E- 10 
1.26E-07 
2.43E-02 
1.21E-10 
8.54E-08 
1.80E-05 
1.48E- 14 
1.82E-24 
4.18E-08 

w t % ,  20gwd/mtu 40% h20 
ux= 2.94E+07n/cm**2-se 

c o n c e n t r a t i o n s ,  gram 
s i n g l e  r e a c t o r  assemb ******* d ******* d 

4.82E+01 4.82E+01 
2.99E-01 2.99E-01 
1.83E-02 1.84E-02 
7.34E-04 7.34E-04 
1.17E-09 1.17E-09 
3.42E-04 3.42E-04 
5.71E-11 5.72E-11 
1.96E-11 1.90E-11 
7.83E-10 7.83E-10 

.OOE+OO .00E+00 
5.34E-02 5.34E-02 

.00E+00 .00E+00 
2.11E-07 2 .1 lE -07  
3.38E-12 3.39E-12 
1.86E-12 1.80E-12 
2.74E-10 2.74E-10 
5.81E-10 5.81E-10 
5.82E-06 5.82E-06 

.00E+00 . OOE+00 
3.74E-17 3.75E-17 
9.75E-23 9.46E-23 
4.11E-19 4.11E-19 
7.99E-17 8.00E-17 
4.69E-17 4.70E-17 
7.40E-17 7.18E-17 
9.05E-11 9.05E-11 
3.46E-29 3.22E-44 
1.04E-13 1.05E-13 
2.84E-14 2.76E-14 
1.61E-07 1.61E-07 
3.76E-26 3.56E-41 
2.60E-08 2.61E-08 
1.61E-10 1.57E-10 
1.28E-07 1.28E-07 
2.46E-02 2.46E-02 
1.23E-10 1.23E-10 
8.65E-08 8.65E-08 
1.81E-05 1.81E-05 
1.50E-14 1.50E-14 
1.83E-24 1.74E-39 
4.20E-08 4.21E-08 

/ 8% u02 
c 
a t  oms 
l Y 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.3237E+04mwd, f l u x =  2.94E+07n/cmx*2-sec 

0 n u c l i d e  concent ra t ions .  gram atoms 
b a s i s  = s i n g l e  r e a ~ t o r ' a s s e m b l ~  

=haroe ******* '-j ******* '-j ******* ******* A ******* A 
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am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm241 5.79E-39 2.24E-23 2.18E-23 2.12E-23 2.06E-23 5.74E-39 
cm242 1.06E-10 6.32E-10 6.12E-10 5.95E-10 5.79E-10 9.2OE-11 
cm243 1.63E-15 1.77E-15 1.72E-15 1.67E-15 1.63E-15 1.42E-15 
cm244 2.82E-12 3.38E-12 3.32E-12 3.26E-12 3.21E-12 2.60E-12 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

power= 4.890E-04mw, burnup=2.3237E+04mwd, f l u x =  2.94E+07n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly 
charge ******* d ******* d ******* d ******* d ******* d 

cm245 1.46E-14 1.41E-14 1.36E-14 1.31E-14 1.27E-14 1.27E-14 
cm246 1.17E-16 1.13E-16 1.09E-16 1.05E-16 1.02E-16 1.01E-16 
cm247 7.54E-20 7.63E-20 7.72E-20 7.81E-20 7.89E-20 7.89E-20 
cm248 3.19E-22 3.26E-22 3.33E-22 3.40E-22 3.48E-22 3.48E-22 
cm249 .00E+00 1.25E-33 1.28E-33 1.31E-33 1.33E-33 .00E+00 
cm250 1.73E-37 1.72E-37 1.72E-37 1.72E-37 1.72E-37 1.72E-37 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.94E+07 2.94E+07 2.94E+07 2.94E+07 2.94E-08 
0 I q  a r r a y  has 20 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
I l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 23 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 
* made f rom m o d i f i e d  ca rd - image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  L i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
i n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
i t h e  trpresas2aa case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  tlpurnuptl l i b r a r y  * 

f i s s i o n  p r o d u c t  y i e l d s  a r e  f r o m  e n d f / b - v  

l h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  
t e pho ton  d a t a  a r e  f rom t h e  master  pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  
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* see  i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  upda tes  * 
* * 
................................................................................ 
* * 

0 ................................................................................ 
0 . o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
0 d a t a  s e t  name: f t 3 3 f 0 0 1  
0 8 /29/1996 d a t e  l i b r a r y  was p r o d u c e d  
0 1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  

689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

0 7993 number o f  nonze ro  o f f - d i a g o n a l  m a t r i x  e lemen ts  
0 ................................................................................ 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 20gwd/mtu 40% h20/ 8% uo2 

power= .OOmw, burnup= 23684.mwd, f l u x =  2 .b5~+07n /cm**2 -sec  - 
b a s i s  = 

( n o t e ,  k - i n f i n i t i e s ,  c l a d  and modera to r  a b s o r p t i o n s  a r e  c 
i n i t i a l  ******* d ******* d 

p r o d u c t i o n s  1.288924E+06 1.288140E+06 1.287365E+06 
a b s o r p t i o n s  1.049175E+06 1.048800E+06 1.048429E+06 
k i n f i n i t y  1.228512E+00 1.228204E+00 1.227900E+00 

i n i t i a l  ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.029930E+06 1.029509E+06 1.029093E+06 
n o n - a c t i n i d e  

o r r e c t ,  o n l y ,  i f  ******* ,-j 
c o r r e c t l y  we ******* d 
1.285841E+06 
1.047700E+06 
1.227298E+00 ******* d 

g h t e d  c r o s s  sec ******* d 
1.285832E+06 
1.047695E+06 
1.227296E+OO ******* d 

: t i o n s  a r e  

page 205 

i e d .  ) 

abs. f r a c s .  1.834297E-02 1.839298E-02 1.844198E-02 1.849020E-02 1.853782E-02 1.853758E-02 
sas2h: f a r - f i e l d  c r i t  based on b & u  15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  page 206 

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
power= .OOmw, bu rnup=  23684.mwd, f l u x =  2.95E+07n/cm**2-sec 

i n i t i a l  ******* d ******* d ******* d ******* d ******* d 
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mo 97  1.79E-05 1.80E-05 1.81E-05 1.82E-05 1.83E-05 1.83E-05 
pd108 9.91E-06 9.97E-06 1.00E-05 1.01E-05 1.01E-05 1.01E-05 
z r  91 8.23E-06 8.27E-06 8.32E-06 8.36E-06 8.40E-06 8.40E-06 

Y 89 7.87E-06 7.91E-06 7.95E-06 7.99E-06 8.03E-06 8.03E-06 
ru102 7.52E-06 7.56E-06 7.60E-06 7.64E-06 7.68E-06 7.68E-06 
r u  99 6.39E-06 6.52E-06 6.64E-06 6.77E-06 6.90E-06 6.90E-06 
ce142 6.58E-06 6.62E-06 6.65E-06 6.69E-06 6.72E-06 6.72E-06 
sin151 6.60E-06 6.89E-06 6.90E-06 6.90E-06 6.90E-06 6.60E-06 
nd148 6.34E-06 6.37E-06 6.40E-06 6.44E-06 6.47E-06 6.47E-06 
nd146 5.35E-06 5.38E-06 5.41E-06 5.43E-06 5.46E-06 5.46E-06 
pd107 4.99E-06 5.02E-06 5.05E-06 5.07E-06 5.10E-06 5.10E-06 
in115 4.70E-06 4.72E-06 4.75E-06 4.77E-06 4.80E-06 4.80E-06 
ba138 4.55E-06 4.58E-06 4.60E-06 4.62E-06 4.65E-06 4.65E-06 
ce140 4.26E-06 4.28E-06 4.31E-06 4.33E-06 4.35E-06 4.35E-06 
xe132 3.92E-06 3.94E-06 3.96E-06 3.98E-06 4.00E-06 4.00E-06 
mo 98 2.61E-06 2.62E-06 2.64E-06 2.65E-06 2.67E-06 2.67E-06 
molOO 2.55E-06 2.56E-06 2.58E-06 2.59E-06 2.60E-06 2.60E-06 
xe134 2.52E-06 2.53E-06 2.55E-06 2.56E-06 2.57E-06 2.57E-06 
z r  92 1.99E-06 2.00E-06 2.01E-06 2.02E-06 2.03E-06 2.03E-06 
i 127 1.90E-06 1.91E-06 1.92E-06 1.93E-06 1.94E-06 1.94E-06 

ru104 1.74E-06 1.75E-06 1.76E-06 1.77E-06 1.78E-06 1.78E-06 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  absor t i o n  r a t e  

power= .OOmw, burnup= 23684 .mud, f l u x =  2.95E+g7n/cm**2-sec 
0 i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

z r  96  
nd150 
xe136 
c d l  I 1 
gd154 
b r  81 
r b  85 
z r  94 
z r  90 
ba135 
sm154 
te130 
r b  87  
pd106 
se 77  
gd156 
ru100 
k r  84 
d 161 
sg12 1 
nd142 
ba134 
se 79 
sm148 
sb123 
k r  86 
te128 
pd104 
nb 93 
tb159 
se 80 
te125 
94158 
cd112 
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dy162 5.73E-08 5.77E-08 5.81E-08 5.85E-08 5.89E-08 5.89E-08 
dy164 5.53E-08 5.56E-08 5.59E-08 5.62E-08 5.65E-08 5.65E-08 
b r  7 9  5.16E-08 5.27E-08 5.37E-08 5.47E-08 5.58E-08 5.58E-08 
ag107 5.11E-08 5.22E-08 5.34E-08 5.45E-08 5.57E-08 5.57E-08 
sn117 5.31E-08 5.34E-08 5.37E-08 5.40E-08 5.42E-08 5.42E-08 
c d l l O  5.07E-08 5.13E-08 5.19E-08 5.25E-08 5.31E-08 5.31E-08 
li 6 5.02E-08 5.04E-08 5.07E-08 5.09E-08 5.11E-08 5.11E-08 
mo 9 6  4.58E-08 4.62E-08 4.67E-08 4.71E-08 4.76E-08 4.76E-08 
eu152 4.70E-08 6.28E-08 6.30E-08 6.31E-08 6.33E-08 4.69E-08 
cd114 4.51E-08 4.54E-08 4.57E-08 4.59E-08 4.62E-08 4.62E-08 
sn119 4.04E-08 4.06E-08 4.08E-08 4.10E-08 4.12E-08 4.12E-08 
p d l l O  3.74E-08 3.76E-08 3.79E-08 3.81E-08 3.83E-08 3.83E-08 
s n l l 5  3.69E-08 3.71E-08 3.73E-08 3.75E-08 3.77E-08 3.77E-08 
xe129 3.15E-08 3.22E-08 3.28E-08 3.35E-08 3.41E-08 3.41E-08 
s r  8 8  2.70E-08 -2.72E-08 2.73E-08 2.74E-08 2.76E-08 2.76E-08 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  absor  t i o n  r a t e  

power= . OOmw, burnup= 23684. mud, f l u x =  2.95E+g7n/cm**2- sec  
0 in i t ia l  ******* d ******* d ******* d ******* d ******* d 
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-. .- - - - . - . - 
ce144 5.37E-13 7.16E-11 7.17E-11 7 . 1 7 ~ - 1 1  7 . 1 7 ~ - 1 1  4.33E-13 
be 9 1.05E-13 1.05E-13 1.06E-13 1.06E-13 1.07E-13 1.07E-13 
ru106  1.13E-13 4.81E-12 4.80E-12 4.79E-12 4.78E-12 9.50E-14 
sn114 8.10E-14 8.18E-14 8.27E-14 8.35E-14 8.44E-14 8.44E-14 
li 7 4.31E-14 4.34E-14 4.36E-14 4.38E-14 4.40E-14 4.40E-14 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20swd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r - t i o n  r a t e  

power= .OOmw, burnup= 23684.mwd, f l u x =  2.95~+g7n/cm**2-sec 
0 i n i t i a l  ******* d ******* d ******* d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.3684E+04mwd f l u x =  2.95E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
n e  23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
e l  2 7  
a1 28 
a1 29 
e l  30  
s i  28 
s i  29 
s i  30  
s i  3 1  
s i  32  

t o t a l s  
f l u x  

cha rge  * 
1.38E-03 
4.14E-06 
5.39E-12 

.00E+00 
1.79E-08 
2.30E-04 

.00E+00 
2.76E-05 
1.16E-08 
1.82E-07 
8.86E-31 
1.21E-12 
7 . 5 3 ~ + 0 3  
3.22E-24 
5.29E-31 
4.17E-39 
1.78E-01 
1.20E-06 
4.13E-06 
2.64E-28 

.00E+00 
4.99E+04 
2.39E-26 
3.39E-37 

.00E+00 
5.19E-01 
1.09E-05 
2.43E-10 
2.15E-38 
4.55E-30 
5.75E+04 

b a s i s  = ****** d ******* d * s i n g l e  r e a c t o r - a s s e m b l y  ****** d ******* d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.3684E+04mwd f l u x =  2.95E+07n/cm**2-sec 

0 nut[ i d e  c o n c e n t r a t i o n s ,  gram atoms 

f i s s i o n  p r o d u c t s  

L i g h t  e lemen ts  

page 209 
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b i  208 
b i 2 0 9  
b i2 lOm 
b i 2 1 0  
b i 2 l  I 
b i 2 1 2  
b i 2 1 3  
b i 2 1 4  
po2lO 
p o 2 l  lrn 
p 0 2 l  I 
p0212 
p02 13 
p02 14 
po215 
po216 
po218 
rn218  
rn219  
rn220  
rn222  
ra222  
ra223 
ra224  
ra225 
ra226  
ra228  
ac225 
ac227 
ac228 
t h 2 2 6  
t h 2 2 7  
t h 2 2 8  
t h 2 2 9  
th230  
t h 2 3 1  
th232  
th233  
th234  
pa23 1 
pa232 

1 

charge  * 
4 . 8 2 ~ + 0 1  
2.99E-01 
1.84E-02 
7.34E-04 

b a s i s  = ****** d * 
5.01E+01 
3.19E-01 
1.94E-02 
7.55E-04 
1.22E-09 
3.52E-04 
5.79E-11 
1.99E-11 
8.06E-10 . OOE+OO 
5.76E-02 

.00E+00 
2.17E-07 
3.43E-12 
1.89E-12 
2.84E-10 
5.98E-10 
5.99E-06 

.00E+00 
3.79E-17 
9.91E-23 
4.27E-19 
8.23E-17 
4.76E-17 
7.53E-17 
9.32E- 11 
3.52E-29 
1.06E-13 
2.89E-14 
1.66E-07 
3.82E-26 
2.64E-08 
1.64E-10 
1.33E-07 
2.53E-02 
1.27E-10 
8.97E-08 
1.84E-05 
1.55E- 14 
1.86E-24 
4.26E-08 
3.13E-08 
2.58E-02 
1 .23E+00 
3.39E-09 
3.11E-01 
3.51E-13 
5.36E-07 
2.76E-02 
5.85E-11 

s i n g l e  r e a c t o r  assembly ****** d ******* d 
5.08E+01 5.08E+01 
3.26E-01 3.26E-01 
1.98E-02 1.98E-02 
7.63E-04 7.63E-04 
1.23E-09 1.23E-09 
3.56E-04 3.56E-04 
5.82E-11 5.83E-11 
2.00E-11 1.94E-11 
8.13E-10 8.13E-10 . OOE+OO .00E+00 
5.91E-02 5.91E-02 

.00E+00 .00E+00 
2.19E-07 2.19E-07 
3.45E-12 3.46E-12 
1.90E-12 1.84E-12 
2.87E-10 2.87E-10 
6.04E-10 6.04E-10 
6.05E-06 6.05E-06 

.00E+00 .00E+00 
3.81E-17 3.82E-17 
9.96E-23 9.64E-23 
4.32E-19 4.32E-19 
8.31E-17 8.31E-17 
4.78E-17 4.79E-17 
7.57E-17 7.33E-17 
9.41E-11 9.41E-11 
3.54E-29 3.36E-44 
1.06E-13 1.07E-13 
2.90E-14 2.81E-14 
1.67E-07 1.67E-07 
3.84E-26 3.63E-41 
2.65E-08 2.66E-08 
1.65E-10 1.60E-10 
1.34E-07 1.34E-07 
2.55E-02 2.55E-02 
1.29E-10 1.29E-10 
9.08E-08 9.08E-08 
1.85E-05 1.85E-05 
1.57E-14 1.57E-14 
1.87E-24 1.77E-39 
4.28E-08 4.29E-08 
3.15E-08 3.05E-08 
2.61E-02 2.61E-02 
1.24E+00 1 . 2 4 ~ + 0 0  
3.40E-09 2.71E-09 
3.15E-01 3.15E-01 
3.55E-13 3.55E-28 
5.36E-07 5.36E-07 
2.78E-02 2.78E-02 
5.88E-11 5.89E-26 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gud/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.3684E+04mwd f l u x =  2.95E+07n/cmx*2-sec 

0 n u c ( i d e  c o n c e n t r a t i o n s .  gram atoms 

a c t  i n i d e s  page 212 

b a s i s  = s i n g l e  r e a c t o r . a s s e m b l y  charge ******* d ******* d ******* d ******* d ******* d 
pa233 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 
pa234m 1.81E-11 8 E - 1  1.81E-11 1.81E-11 1.81E-11 1 .81E- I1  
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.3684E+04mwd f l u x =  2.95E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
cm245 1.27E-14 1.23E-14 1.19E-14 1.15E-14 1.12E-14 1.12E-14 
cm246 1.01E-16 9.79E-17 9.45E-17 9.13E-17 8.81E-17 8.81E-17 
cm247 7.89E-20 7.97E-20 8.05E-20 8.12E-20 8.19E-20 8.19E-20 
cm248 3.48E-22 3.55E-22 3.62E-22 3.69E-22 3.77E-22 3.77E-22 
cm249 .00E+00 1.36E-33 1.39E-33 1.42E-33 1.45E-33 .00E+00 
cm250 1.72E-37 1.72E-37 1.72E-37 1.72E-37 1.72E-37 1.72E-37 

a c t  i n i d e s  page 213 
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cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0  f l u x  2.94E+07 2.94E+07 2.95E+07 2.95E+07 2.95E-08 
0  I q  a r r a y  has 20 e n t r i e s .  
0  3 q  a r r a y  has 1  e n t r i e s .  
0  3q a r r a y  has 1  e n t r i e s .  
0  3q a r r a y  has 1  e n t r i e s .  
0  4q a r r a y  has 1  e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
l I i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 24 o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0  
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1  
pass 0 
*sca le -sys tem c o n t r o l  module sas2 L i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  updated was... ................................................................................ 
* * 
' i ~  p r e l i m  l w r  o r i g e n - s  b i n a r y  u o r k i n g  l i b r a r y - - i d  = 1143 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
rc d a t a  f rom t h e  L i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom * t h e  11presas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  l1Eurnupl1 l i b r a r y  * 

f i s s i o n  p roduc t  y i e l d s  a r e  f rom end f /b -v  

h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  
t e e  pho ton  d a t a  a r e  f rom t h e  master  pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  

* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 

0  ................................................................................ 
0 . o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
0 d a t a  s e t  name: f t 3 3 f 0 0 1  
0 8/29/1996 d a t e  l i b r a r y  was produced 
0  1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  

689 number o f  L i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u f t  n u c l i d e s  

0  7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0  ................................................................................ 
1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwt%, 20gwd/mtu 40% h20/ 8% uo2 

power= .OOmw, burnup= 24130.mwd f !ux= 2.95E+07n/cm**2-sec 
o b a s i s  = 
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0 ( n o t e ,  k - i n f i n i t i e s ,  c l a d  and modera to r  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  w e i g h t e d  c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
0 i n i t i a l  ******* d ******* d ****&** d ******* d ******* d 

p r o d u c t i o n s  1.286968€+06 1.286217€+06 1.285473E+06 1.284738€+06 1.284011E+06 1.284001E+06 
a b s o r p t i o n s  1.048220E+06 1.047862€+06 1.047508E+06 1.047158E+06 1.046813E+06 1.046807E+06 
k i n f i n i t y  1.227765E+00 1.227468E+00 1.2271731+00 !i t t$ffO$+OO 1.226590E+OO 1.226588E+00 

0 i n i t i a l  ******* d *****a* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.028791E+06 1.028390E+06 1.027995€+06 1.027604E+06 1.027218E+06 1.027212E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.853555E-02 1.858240E-02 1.862854E-02 1.867402E-02 1.871920E-02 1.871884E-02 

1 sas2h: f a r - f i e l d  c r i t  based  on b&w 15x15, 3.00wtX. 20gud/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup=  24130.mwd f l u x =  2.95€+07n/cm**2-sec 
i n i t i a l  &****** d ******* d $****** d ******* d ******* d 
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xe134 2.57E-06 2.59E-06 2.60E-06 2.61E-06 2.62E-06 2.62E-06 
zi- 92  2.04E-06 2.05E-06 2.06E-06 2.07E-06 2.08E-06 2.08E-06 

i 1 2 7  1.94E-06 1.95E-06 1.96E-06 1.97E-06 1.98E-06 1.98E-06 
ru104 1.77E-06 1.78E-06 1.79E-06 1.80E-06 1.81E-06 1.81E-06 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 24130 mud f l u x =  2 95€+07n/cm**2-sec 
0 in i t ia l  A * * * * * *  d ******; d A****** d ******* d 

z r  96 
nd150 
xe136 
c d l  I I 
gd154 
b r  81  
r b  85 
z r  94 
z r  90  
ba135 
sm154 
te130  
r b  8 7  
pd106 
se  77  
gd156 
ru100 
k r  84 
dy161 
nd142 
s b l 2 1  
ba134 
s e  79 
sm148 
sb123 
k r  86 
pd104 
te128  
n b  93 
tb159  
s e  80 
te125  
gd158 
cd112 
dy162 
ag107 
b r  79  
dy164 
c d l l O  
sn117 
L i  6 
mo 9 6  
cd114 
eu152 
sn119 
p d l l O  
sn115 
xe129 
s r  88 
sas2h: 

1.59E-06 1.60E-06 1.61E-06 1.62E-06 1.62E-06 
1.47E-06 1.47E-06 1.48E-06 1.49E-06 1.50E-06 
1.39E-06 1.40E-06 1.41E-06 1.42E-06 1.42E-06 
1.15E-06 1.15E-06 1.16E-06 1.16E-06 1.17E-06 
1 . l l E - 0 6  1.12E-06 1.13E-06 1.14E-06 1.15E-06 
1.03E-06 1.04E-06 1.04E-06 1.05E-06 1.05E-06 
9.85E-07 9.90E-07 9.95E-07 1.00E-06 1.00E-06 
8.60E-07 8.64E-07 8.69E-07 8.73E-07 8.77E-07 
7.92E-07 7.96E-07 8.00E-07 8.04E-07 8.08E-07 
7.08E-07 7.22E-07 7.35E-07 7.49E-07 7.63E-07 
6.95E-07 6.98E-07 7.02E-07 7.06E-07 7.09E-07 
6.45E-07 6.48E-07 6.51E-07 6.54E-07 6.58E-07 
5.66E-07 5.69E-07 5.72E-07 5.75E-07 5.78E-07 
4.28E-07 4.30E-07 4.32E-07 4.35E-07 4.37E-07 
4.16E-07 4.18E-07 4.20E-07 4.22E-07 4.24E-07 
4.08E-07 4.10E-07 4.13E-07 4.15E-07 4.18E-07 
2.97E-07 3.00E-07 3.03E-07 3.05E-07 3.08E-07 
2.70E-07 2.72E-07 2.73E-07 2.74E-07 2.76E-07 
2.53E-07 2.54E-07 2.56E-07 2.57E-07 2.58E-07 
2.19E-07 2.22E-07 2.24E-07 2.26E-07 2.28E-07 
2.21E-07 2.23E-07 2.24E-07 2.25E-07 2.26E-07 
2.09E-07 2.11E-07 2.13E-07 2.15E-07 2.18E-07 
2.02E-07 2.03E-07 2.03E-07 2.04E-07 2.05E-07 
1.90E-07 1.92E-07 1.94E-07 1.96E-07 1.98E-07 
1.79E-07 1.80E-07 1.81E-07 1.82E-07 1.83E-07 
1.50E-07 1.51E-07 1.52E-07 1.53E-07 1.53E-07 
1.43E-07 1.45E-07 1.46E-07 1.48E-07 1.49E-07 
1.46E-07 1.47E-07 1.47E-07 1.48E-07 1.49E-07 
1.12E-07 1.15E-07 1.17E-07 1.19E-07 1.21E-07 
1.09E-07 1.09E-07 1.10E-07 1.11E-07 l . l l E - 0 7  
9.97E-08 1.00E-07 1.01E-07 1.01E-07 1.02E-07 
9.95E-08 1.00E-07 1.01E-07 1.01E-07 1.02E-07 
8.58E-08 8.63E-08 8.68E-08 8.73E-08 8.78E-08 
7.73E-08 7.77E-08 7.81E-08 7.85E-08 7.89E-08 
5.89E-08 5.93E-08 5.96E-08 6.00E-08 6.04E-08 
5.57E-08 5.69E-08 5.80E-08 5.92E-08 6.04E-08 
5.58E-08 5.68E-08 5.79E-08 5.89E-08 6.00E-08 
5.65E-08 5.68E-08 5.71E-08 5.74E-08 5.77E-08 
5.31E-08 5.37E-08 5.43E-08 5.49E-08 5.56E-08 
5.43E-08 5.45E-08 5.48E-08 5.51E-08 5.54E-08 
5.11E-08 5.14E-08 5.16E-08 5.18E-08 5.21E-08 
4.76E-08 4.80E-08 4.85E-08 4.90E-08 4.94E-08 
4.61E-08 4.64E-08 4.66E-08 4.69E-08 4.72E-08 
4.70E-08 6.35E-08 6.37E-08 6.39E-08 6.41E-08 
4.12E-08 4.15E-08 4.17E-08 4.19E-08 4.21E-08 
3.83E-08 3.85E-08 3.87E-08 3.89E-08 3.91E-08 
3.77E-08 3.79E-08 3.81E-08 3.83E-08 3.85E-08 
3.41E-08 3.48E-08 3.55E-08 3.61E-08 3.68E-08 
2.76E-08 2.77E-08 2.79E-08 2.80E-08 2.81E-08 

f a r - f i e l d  c r i t  based on b8w 15x15, 3.00wt%, 20gud/mt 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  

1.62E-06 
1.50E-06 
1.42E-06 
1.17E-06 
1.15E-06 
1.05E-06 
1.00E-06 
8.77E-07 
8.08E-07 
7.63E-07 
7.09E-07 
6.58E-07 
5.78E-07 
4.37E-07 
4.24E-07 
4.18E-07 
3.08E-07 
2.76E-07 
2.58E - 07 
2.28E-07 
2.26E-07 
2.18E-07 
2.05E-07 
1.98E-07 
1.83E-07 
1.53E-07 
1.49E-07 
1.49E-07 
1.21E-07 
1.11E-07 
1.02E-07 
1 .O2E-07 
8.78E-08 
7.89E-08 
6.04E-08 
6.04E-08 
6.00E-08 
5.77E-08 
5.56E-08 
5.54E-08 
5.21E-08 
4.94E-08 
4.72E-08 
4.69E-08 
4.21E-08 
3.91E-08 
3.85E-08 
3.68E-08 
2.81E-08 

u 40% h20/  
r a t e  

f i s s i o n  p r o d u c t s  page 216 
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f a r  

Iwer= . OOmh 
i n i t i a l  

2.35E-08 
1.99E-08 
1.89E-08 
1.91E-08 
1.58E-08 
1.50E-08 
1.48E-08 
1.45E-08 
1.31E-08 
2.24E-08 
8.79E-09 
7.56E-09 
3.30E-08 
5.30E-09 
4.57E-09 
4.45E-09 
5.56E-09 
3.36E - 09 
2.53E-09 
2.01E-09 
1.47E-09 
1.45E-09 
1.22E-09 
8.48E-10 
8.56E-10 
3.98E-10 
4.60E-10 
3.20E-10 
2.83E-10 
1.48E-10 
1.36E-10 
1.35E-10 
1.11E- I0  
5.36E-10 
6.96E-11 
5.81E-11 
5.05E-11 
6.77E-11 
3.75E-11 
8.38E-12 
6.69E-12 
4.21E-12 
1.91E-12 
2.15E-12 
7.18E-11 
1.07E-13 
8.53E-14 
4.77E-12 
4.43E-14 

, i t  based c 

2.37E-08 
2.00E-08 
1.92E-08 
1.92E-08 
1.58E-08 
1.50E-08 
1.49E-08 
1.46E-08 
1.32E-08 
2.24E- 08 
8.83E-09 
7.60E - 09 
3.30E-08 
5.32E-09 
4.59E-09 
4.47E-09 
5.59E-09 
3.37E-09 
2.54E-09 
2.01E-09 
1.48E-09 
1.47E-09 
1.23E-09 
8.56E-10 
8.60E-10 
4.01E-10 
4.60E-10 
3.24E-10 
2.85E-10 
1.49E- 10 
1.37E- 10 
1.36E- 10 
1.12E- 10 
5.39E-10 
7.01E-11 
5.91E-11 
5.08E-11 
6.77E-11 
3.76E-11 
8.48E-12 
6.78E-12 
4.29E-12 
1.91E-12 
2.15E- 12 
7.18E- 11 
1.08E-13 
8.62E- 14 
4.76E-12 
4.45E-14 

1 b&w 15x1 
f r a c t i o n  
24 130. mud '****** d 

5.35E-09 5.38E-09 
4.61E-09 4.64E-09 
4.50E-09 4.52E-09 
5.62E-09 5.66E-09 
3.39E-09 3.41E-09 
2.55E-09 2.57E-09 
2.01E-09 2.01E-09 
1.49E-09 1.51E-09 
1.48E-09 1.50E-09 
1.24E-09 1.25E-09 
8.65E-10 8.74E-10 
8.64E-10 8.68E-10 
4.05E-10 4.09E-10 
4.60E-10 4.61E-10 
3.27E-10 3.30E-10 
2.88E-10 2.90E-10 
1.50E-10 1.52E-10 
1.38E-10 1.39E-10 
1.38E-10 1.39E-10 
1.13E-10 1.14E-10 
5.42E-10 5.45E-10 
7.05E-11 7.10E-11 
6.01E-11 6.12E-11 
5 1 E - I  5.13E-11 
6.78E-11 6.78E-11 
3.78E-11 3.80E-11 
8.58E-12 8.68E-12 
6.88E-12 6.97E-12 
4.37E-12 4.46E-12 
1.92E-12 1.92E-12 
2.15E-12 2.15E-12 
7.19E-11 7.19E-11 
1.08E-13 1.09E-13 
8.70E-14 8.79E-14 
4.75E-12 4.74E-12 
4.47E-14 4.49E-14 

5, 3.00wt%, 20gwd/mt 
o f  t o t a l  a b s o r p t i o n  

I f l u x =  2 95E+07n/cm 
i****** d 

7.68E-09 
6.83E-09 
5.38E-09 
4.64E-09 
4.52E-09 
3.48E-09 
3.41E-09 
2.57E-09 
1.74E-09 
1.51E-09 
1.50E-09 
1.25E-09 
8.74E-10 
8.68E-10 
4.09E-10 
4.01E-10 
3.30E-10 
2.90E-10 
1.52E-10 
1.39E-10 
1.39E-10 
1.14E-10 
7.24E-11 
7.10E-11 
6.12E-11 
5.13E-11 
4.60E-11 
3.80E-11 
8.68E-12 
6.97E-12 
4.46E-12 
1.65E-12 
4.69E-13 
3.46E-13 
1.09E-13 
8.79E-14 
7.92E-14 
4.49E-14 

u 40% h2o/ 
r a t e  

1**2-sec ******* d 
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h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
n e  20 
n e  21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
a t  2 7  
a1 28 
a1 29 
a l  30  
s i  28 
s i  29  
s i  30  
s i  31  
s i  32 

t o t a l s  
f l u x  

sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
-= 4.890E-04mw, burnup=2.4130E+04mwd f l u x =  2.95E+07n/cm**2-sec 

n u c ( i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  

charge ******* d ******* d ******* d ******* d ******* d 
1.41E-03 1.42E-03 1.42E-03 1.43E-03 1.44E-03 1.44E-03 
4.22E-06 4.24E-06 4.26E-06 4.28E-06 4.30E-06 4.30E-06 
5.34E-12 7.38E-12 7.39E-12 7.40E-12 7.42E-12 5.29E-12 

.00E+00 3.71E-36 3.72E-36 3.73E-36 3.73E-36 .00E+00 
1.81E-08 1.81E-08 1.81E-08 1.82E-08 1.82E-08 1.82E-08 
2.34E-04 2.35E-04 2.36E-04 2.37E-04 2.39E-04 2.39E-04 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.81E-05 2.83E-05 2.84E-05 2.85E-05 2.87E-05 2.87E-05 
1.20E-08 1.21E-08 1.22E-08 1.23E-08 1.24E-08 1.24E-08 
1.85E-07 1.86E-07 1.87E-07 1.88E-07 1.89E-07 1.89E-07 
8.86E-31 8.85E-16 8.85E-16 8.86E-16 8.86E-16 8.86E-31 
1.14E-12 5.25E-12 5.25E-12 5.26E-12 5.26E-12 1.06E-12 
7 . 5 3 ~ + 0 3  7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
3.22E-24 3.22E-09 3.22E-09 3.22E-09 3.22E-09 3.22E-24 
5.30E-31 5.29E-16 5.29E-16 5.29E-16 5.30E-16 5.30E-31 
4.33E-39 4.36E-24 4.41E-24 4.45E-24 4.49E-24 4.49E-39 
1.82E-01 1.83E-01 1.83E-01 1.84E-01 1.85E-01 1.85E-01 
1.24E-06 1.25E-06 1.26E-06 1.28E-06 1.29E-06 1.29E-06 
4.21E-06 4.23E-06 4.25E-06 4.27E-06 4.29E-06 4.29E-06 
2.64E-28 2.64E-13 2.64E-13 2.64E-13 2.64E-13 2.64E-28 

.00E+00 6.66E-26 6.67E-26 6.67E-26 6.68E-26 .00E+00 
4 . 9 9 ~ + 0 4  4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
2.39E-26 2.39E-11 2.39E-11 2.39E-11 2.39E-11 2.39E-26 
3.53E-37 3.55E-22 3.59E-22 3.62E-22 3.66E-22 3.66E-37 

.00E+00 1.09E-31 l . l O E - 3 1  1.12E-31 1.14E-31 .00E+00 
5.29E-01 5.31E-01 5.34E-01 5.36E-01 5.39E-01 5.39E-01 
1.13E-05 1.14E-05 1.15E-05 1.16E-05 1.17E-05 1.17E-05 
2.57E-10 2.61E-10 2.64E-10 2.68E-10 2.72E-10 2.72E-10 
2.28E-38 2.31E-23 2.35E-23 2.38E-23 2.42E-23 2.42E-38 
4.83E-30 5.01E-30 5.10E-30 5.18E-30 5.25E-30 5.13E-30 
5 . 7 5 ~ + 0 4  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

2.95E+07 2.95E+07 2.95E+07 2.95E+07 2.95E-08 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h20/ 8% uo2 
,= 4.890E-04mw, burnup=2.4130E+04mwd f l u x =  2.95E+07n/cm**2-sec 

n u c [ i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge  
5.08E+01 
3.26E-01 
1.98E-02 
7.63E-04 
1.23E-09 
3.56E-04 

b a s i s  = s i n g l e  r e a c t o r  assemb ******* d ******* d ******* d 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.4130E+04mwd f l u x =  2.95E+07n/cm**2-sec 

n u c j i d e  concent ra t ions .  gram atoms 
b a s i s  = s i n g l e  reac tor -assembly  

,-harae ******* d ******* ,.j ******* d ******* A ******* A 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.4130E+04mwd f l u x =  2.95E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s .  gram atoms 
b a s i s  = s i n g l e  reac to r .assembly  

charge ******* d ******* d ******* d ******* d ******* d 
cm245 1.12E-14 1.08E-14 1.05E-14 1.02E-14 9.86E-15 9.85E-15 
cm246 8.81E-17 8.50E-17 8.22E-17 7.94E-17 7.67E-17 7.67E-17 
cm247 8.19E-20 8.26E-20 8.33E-20 8.39E-20 8.45E-20 8.45E-20 
cm248 3.77E-22 3.84E-22 3.92E-22 3.99E-22 4.07E-22 4.07E-22 
cm249 .00E+00 1.48E-33 1.51E-33 1.54E-33 1.57E-33 .00E+00 
cm250 1.72E-37 1.73E-37 1.73E-37 1.74E-37 1.74E-37 1.74E-37 
cm25 1 .00E+00 . OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.95E+07 2.95E+07 2.95E+07 2.95E+07 2.95E-08 
0 l a  a r r a v  has 20 e n t r i e s .  
0 3q a r r a y  has 1 e n t r i e s :  
0 3q a r r a y  has 1 e n t r i e s .  
0 3 q  a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y - h a s  12 e n t r i e s .  
I l i b r a r y  ~ n f o r m a t l o n  ... 

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 25 o f  l i b r a r y  on u n i t  33. 
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pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  
f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  upda ted  was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  L i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f r o m  
* t h e  11presas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  IIEurnupll l i b r a r y  * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f r o m  e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
* tEe pho ton  d a t a  a r e  f rom t h e  master  pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  L i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 223 

power= .OOmu, burnup= 24577.mwd f!ux= 2.95E+07n/cmf*2-sec 
basis = 

(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  a p p l i e d . )  
i n i t i a l  ******* d **t**** d * * * * A * *  d ******* d ******* d 

p r o d u c t i o n s  1.284710E+06 1.283989E+06 1.283275E+06 1.282569E+06 1.281870E+06 1.281861E+06 
a b s o r p t i o n s  1.047033E+06 1.046691E+06 1.046354E+06 1.046020E+06 1.045690E+06 1.045685E+06 
k i n f i n i t y  1.22~001E+00 1.226712E+OO 1.226426E+00 1.226142E+00 

!;$$~f$O~+OO 1.225858E+00 
i n i t i a l  ******* d ******* d ******* d ******* d - 

a c t i n i d e  
a b s o r p t i o n s  1.027433E+06 1.027051E+06 1.026673E+06 1.026300E+06 1.025931E+06 1.025926E+06 
non-ac t  i n i d e  
abs. f r a c s .  1.871938E-02 1.876444E-02 1.880848E-02 1.885235E-02 1.889551E-02 1.889545E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 20gud/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
o f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 24577.mwd f l u x =  2.95E+07n/cm**2-sec 
0 in i t ia l  A * * * * * *  d ******* d A * * * * * *  d ******* d ******* d 

page 224 
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1.14E-03 
7.61E-04 
5.93E-04 
4.34E-04 
3.88E-04 
3.35E-04 
2.66E-04 
2.32E-04 
2.27E-04 
1.77E-04 
1.43E-04 
1.34E-04 
1.09E-04 
1.04E-04 
1.03E-04 
1.01E-04 
8.23E-05 
5.96E-05 
4.32E - 05 
4.24E-05 
3.99E-05 
3.20E-05 
2.70E-05 
2.56E-05 
2.28E-05 
1.87E-05 
1.04E-05 
8.57E-06 
8.20E-06 
7.84E-06 
7.40E-06 
6.86E-06 
6.60E-06 
6.61E-06 
5.58E-06 
5.22E-06 
4.89E-06 
4.74E-06 
4.44E-06 
4.08E-06 
2.72E-06 
2.66E-06 
2.62E-06 
2.08E-06 
1.98E-06 
1.81E-06 

f a r - f i e l d  c r  

1.15E-03 
7.64E-04 
5.96E-04 
4.36E-04 
3.90E-04 
3.36E-04 
2.68E-04 
2.33E-04 
2.27E-04 
1.78E-04 
1.43E-04 
1.35E-04 
I .lOE-04 
1.05E-04 
1.03E-04 
1.01E-04 
8.27E-05 
5.95E-05 
4.34E-05 
4.26E - 05 
4.01E-05 
3.21E-05 
2.72E-05 
2.57E-05 
2.30E-05 
1.88E-05 
1.04E-05 
8.616-06 
8.24E-06 
7.88E-06 
7.53E-06 
6.90E-06 
6.63E-06 
6.92E-06 
5.61E-06 
5.25E-06 
4.92E-06 
4.77E-06 
4.46E-06 
4.10E-06 
2.73E-06 
2.67E-06 
2.64E-06 
2.09E-06 
1.99E-06 
1.82E-06 

, i t  based 01 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 24577.mwd f l u x =  2.95E+07n/cm**2-sec 
0 in i t ia l  A** * * * *  d ******* d A** * * * *  d ******* d ******* d 

z r  96 1.62E-06 1.63E-06 1.64E-06 1.65E-06 1.65E-06 1.65E-06 
nd150 1.50E-06 1.50E-06 1.51E-06 1.52E-06 1.53E-06 1.53E-06 
xe136 1.42E-06 1.43E-06 1.44E-06 1.44E-06 1.45E-06 1.45E-06 
gd154 1.15E-06 1.17E-06 1.18E-06 1.19E-06 1.20E-06 1.20E-06 
c d l l  I 1.17E-06 1.18E-06 1.18E-06 1.19E-06 1.20E-06 1.20E-06 
b r  81  1.05E-06 1.06E-06 1.06E-06 1.07E-06 1.07E-06 1.07E-06 
r b  85 1.00E-06 1.01E-06 1.01E-06 1.02E-06 1.02E-06 1.02E-06 
z r  94 8.77E-07 8.81E-07 8.86E-07 8,90E-07 8.94E-07 8.94E-07 
z r  90  8.08E-07 8.12E-07 8.16E-07 8.20E-07 8.24E-07 8.24E-07 

f i s s i o n  p r o d u c t s  
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f a  

w e r  

7.63E-07 
7.09E-07 
6.58E-07 
5.78E-07 
4.37E-07 
4.24E-07 
4.17E-07 
3.08E-07 
2.76E-07 
2.58E-07 
2.28E-07 
2.26E-07 
2.18E-07 
2.05E- 07 
1.98E-07 
1.83E-07 
1 .53E- 07 
1.49E-07 
1.49E-07 
1.21E-07 
l . l l E - 0 7  
1.02E-07 
1.02E-07 
8.78E-08 
7.89E - 08 
6.04E-08 
6.00E-08 
6.04E-08 
5.77E-08 
5.56E-08 
5.54E-08 
5.21E-08 
4.94E-08 
4.71E-08 
4.69E-08 
4.21E-08 
3.916-08 
3.68E-08 
3.85E-08 
2.81E-08 

r - f i e l d  c r  

- - . OOmw 
i n i t i a l  

7.77E-07 
7.13E-07 
6.61E-07 
5.81E-07 
4.39E-07 
4.26E-07 
4.20E-07 
3.11E-07 
2.77E-07 
2.60E-07 
2.30E-07 
2.27E-07 
2.20E-07 
2.06E-07 
2.00E-07 
1.83E-07 
1.54E-07 
1.51E-07 
1.50E-07 
1.23E-07 
1.12E-07 
1.02E-07 
1.02E-07 
8.83E-08 
7.94E-08 
6.16E-08 
6.10E-08 
6.08E-08 
5.80E-08 
5.62E - 08 
5.57E-08 
5.23E-08 
4.99E-08 
4.74E-08 
6.43E-08 
4.23E-08 
3.93E-08 
3.75E-08 
3.87E-08 
2.83E-08 

, i t  based c 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
24577.mwd f l u x =  2.95E+07n/cm**2-sec ******* d I****** d ******* d ******* d 
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sr 86 4.09E-10 4.13E-10 4.17E-10 4 . 2 0 ~ - 1 0  4.24E-10 4 . 2 4 ~ - 1 0  
cs137 4.01E-10 4.61E-10 4.61E-10 4.61E-10 4.61E-10 3.99E-10 
sn116 3.30E-10 3.33E-10 3.36E-10 3.40E-10 3.43E-10 3.43E-10 
te124 2.90E-10 2.92E-10 2.94E-10 2.97E-10 2.99E-10 2.99E-10 
n b  94 1.51E-10 1.53E-10 1.54E-10 1.55E-10 1.56E-10 1.56E-10 
te122  1.39E-10 1.40E-10 1.42E-10 1.43E-10 1.45E-10 1.45E-10 
s r  8 7  1.39E-10 1.40E-10 1.41E-10 1.43E-10 1.44E-10 1.44E-10 
se  76  1.14E-10 1.15E-10 1.16E-10 1.17E-10 1.18E-10 1.18E-10 
e r166  7.10E-11 7.15E-11 7.19E-11 7.24E-11 7.29E-11 7.29E-11 
cs134 7.24E-11 5.48E-10 5.51E-10 5.54E-10 5.57E-10 6.79E-11 
k r  80 6.12E-11 6.23E-11 6.33E-11 6.44E-11 6.56E-11 6.56E-11 
ge 74 5.13E-11 5.16E-11 5.18E-11 5.21E-11 5.24E-11 5.24E-11 
k r  85 4.60E-11 6.79E-11 6.79E-11 6.79E-11 6.80E-11 4.54E-11 
ge 72 3.81E-11 3.82E-11 3.84E-11 3.86E-11 3.88E-11 3.88E-11 
e r 1 6 7  8.68E-12 8.78E-12 8.88E-12 8.98E-12 9.09E-12 9.09E-12 
te123  6.97E-12 7.07E-12 7.17E-12 7.27E-12 7.37E-12 7.37E-12 
cd108 4.46E-12 4.55E-12 4.64E-12 4.73E-12 4.83E-12 4.83E-12 

Y 90  1.65E-12 1.92E-12 1.92E-12 1.92E-12 1.92E-12 1.65E-12 
sb125 4.69E-13 2.15E-12 2.14E-12 2.14E-12 2.14E-12 4.38E-13 
ce144 3.46E-13 7.19E-11 7.20E-11 7.20E-11 7.20E-11 2.77E-13 
be 9 1.09E-13 1.09E-13 1.10E-13 l . lOE-13  1.11E-13 1.11E- I3  
sn114 8.80E-14 8.88E-14 8.97E-14 9.06E-14 9.15E-14 9.15E-14 
ru106 7.92E-14 4.73E-12 4.72E-12 4.71E-12 4.70E-12 6.62E-14 
t i  7 4.50E-14 4.52E-14 4.54E-14 4.56E-14 4.58E-14 4.58E-14 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 24577.mwd f l u x =  2.95E+07n/cm**2-sec 
0 i n i t ia l  &****** d ******* d &****** d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.4577E+04mwd f l u x =  2.95E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge  ******* d * 
1.44E-03 1.44E-03 
4.30E-06 4.32E-06 
5.29E-12 7.42E-12 

.00E+00 3.74E-36 
1.82E-08 1.83E-08 
2.39E-04 2.40E-04 

.00E+00 .00E+00 
2.87E-05 2.88E-05 
1.24E-08 1.26E-08 
1.89E-07 1.90E-07 
8.86E-31 8.85E-16 
1.06E-12 5.25E-12 

b a s i s  = 
I***** d " 
1.46E-03 
4.36E-06 
7.44E-12 
3.75E-36 
1.83E-08 
2.42E-04 . OOE+OO 
2.91E-05 
1.28E-08 
1.91E-07 
8.86E-16 
5.26E-12 

s i n g l e  r e a  .****** d * 
1.46E-03 
4.38E-06 
7.45E-12 
3.76E-36 
1.84E-08 
2.43E-04 

.00E+00 
2.92E - 05 
1.29E-08 
1.92E-07 
8.87E-16 
5.26E-12 

f i s s i o n  p r o d u c t s  

l i g h t  e lemen ts  

page 227 
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na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a l  27 
a l  28 
a l  29 
a1 30 
s i  28 
s i  29 
s i  30 
s i  31 
s i  32 

t o t a l s  
0 f l u x  
I 

sas2h: 
powe 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
.= 4.890E-04mw, burnup=2.4577E+04mwd f l u x =  2.95E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly charqe ******* d ******* d ******* d ******* d ******* d 

a c t  i n i d e s  page 229 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.4577E+04mwd f l u x =  2.95E+07n/cm**2-sec 

nut[ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t ~ r ' a s s e m b l ~  ******* d ******* d ******* d ******* d ******* d 

pa233 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 
pa234m 1.81E-11 1.81E-11 1.81E-11 1 8 E - 1  1 . 8 - 1  1.81E-11 
pa234 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 
~ a 2 3 5  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

a c t  i n i d e s  page 230 
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am241 5.18E-04 5.06E-04 4.97E-04 4.88E-04 4.80E-04 4.79E-04 
am242m 2.91E-08 2.92E-08 2.87E-08 2.82E-08 2.77E-08 2.69E-08 
am242 3.75E-13 2.32E-12 2.28E-12 2.24E-12 2.20E-12 3.47E-13 
am243 1.98E-07 1.96E-07 1.94E-07 1.92E-07 1.9OE-07 1.90E-07 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 1.83E-31 1.81E-16 1.79E-16 1.78E-16 1.76E-16 1.76E-31 
am245 3.73E-40 1.25E-35 1.30E-35 1.35E-35 1.40E-35 3.28E-40 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm241 1.26E-43 1.66E-23 1.63E-23 1.61E-23 1.58E-23 1.68E-44 
cm242 7.58E-11 4.68E-10 4.60E-10 4.52E-10 4.44E-10 7.00E-11 
cm243 1.17E-15 1.32E-15 1.29E-15 1.27E-15 1.2SE-15 1.07E-15 
cm244 2.29E-12 2.85E-12 2.82E-12 2.79E-12 2.77E-12 2.18E-12 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

power= 4.890E-04mw, burnup=2.4577E+04mwd . f l u x =  2.95E+O7n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly 
charge ******* d ******* d ******* d ******* d ******* d 

cm245 9.85E-15 9.57E-15 9.29E-15 9.03E-15 8.78E-15 8.77E-15 
cm246 7.67E-17 7.41E-17 7.17E-17 6.93E-17 6.71E-17 6.70E-17 
cm247 8.45E-20 8.51E-20 8.57E-20 8.62E-20 8.68E-20 8.68E-20 
cm248 4.07E-22 4.15E-22 4.23E-22 4.30E-22 4.38E-22 4.38E-22 
cm249 .00E+00 1.59E-33 1.63E-33 1.66E-33 1.69E-33 .00E+00 
cm250 1.74E-37 1.75E-37 1.76E-37 1.77E-37 1.78E-37 1.78E-37 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.95E+07 2.95E+07 2.95E+07 2.96E+07 2.96E-08 
0 l q  a r r a y  has 20 e n t r i e s .  
0 3q  a r r a y  has 1 e n t r i e s .  
0 3q  a r r a y  has 1 e n t r i e s .  
0 3q  a r r a y  has 1 e n t r i e s .  
0 4q a r r a y  has 1 e n t r i e s .  
0 54q a r r a y  has 12 e n t r i e s .  
I l i b r a r y  i n f o r m a t i o n  ... 

c r o s s - s e c t i o n  d a t a  t a k e n  f r o m  p o s i t i o n  number 26 o f  l i b r a r y  on u n i t  33 

pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  upda ted  was... 
pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u d a t e d  was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 
* made f r o m  m o d i f i e d  ca rd - image  o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
t d a t a  f rom t h e  l i g h t  element,  a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* 

a c t  i n i d e s  page 231 
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* * 
* f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* tee photon  d a t a  a r e  f rom t h e  master  pho ton  d a t a  ,ase, * * produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gwd/mtu 40% h20/ 8% uo2 page 232 

power= .OOmw, burnup= 25023.mud f !ux=  2.96E+07n/cm**2-sec 
b a s i s  = 

(note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  app l ied . )  
i n i t i a l  ******* d *t***** ,-J * * * * A * *  d ****.I.** d ******* d 

p r o d u c t i o n s  1.282571E+06 1.281878E+06 1.281192E+06 1.280512E+06 1.279839E+06 1.279830E+06 
a b s o r p t i o n s  1.045925E+06 1.045599E+06 1.045277E+06 1.044958E+06 1.044643E+06 1.044637E+06 
k i n f i n i t y  1.?26255E+00 I.$l.2~!4~+00 1.225696E+00 1.225420E+00 1.225146E+00 1.225143E+00 

i n i t i a l  ******* d ******* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.026161E+06 1.025796E+06 1.025435E+06 1.025078E+06 1.024725E+06 1.024719E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.889569E-02 1.893938E-02 1.898199E-02 1.902443E-02 1.906663E-02 1.906627E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 20gud/mtu 40% h2o/ 8% uo2 f i s s i o n  p r o d u c t s  

f r a c t i o n  o f  t o t a i  a b s o r p t i o n  r a t e  
power= .OOmw burnup= 25023.mwd f l u x =  2.96E+07n/cm**2-sec 

i n i t i a l  A* * * * * *  d ******* d A* * * * * *  d ******* d ******* d 

page 233 
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ag109 

E:;:; 
z r  93 

i 129  
nd144 
gd152 
mo 97 
pd108 
z r  91 
Y 89 

r u  99 
ru102 
ce142 
nd148 
srn151 
nd146 
pd107 
in115 
ba138 
ce140 
xe132 
rno 98 
rnol 00 
xe134 
z r  92 

i 127  
ru104 
sas2h: 

z r  96 
nd l50  
xe136 
gd154 
c d l l l  
b r  81 
r b  85 
z r  94 
ba135 
z r  90 
sm154 
te130 
r b  87 
pd106 
se 77 
gd156 
r u l  00 
k r  84 
dy161 
nd142 
sb121 
ba134 
srn148 
se 79 
sb123 

E:lE 

f a r  

we r=  

4.41E-05 4.44E-05 
4.32E-05 4.34E-05 
4.07E-05 4.09E-05 
3.26E-05 3.27E-05 
2.76E-05 2.77E-05 
2.61E-05 2.63E-05 
2.36E-05 2.37E-05 
1.91E-05 1.91E-05 
1.06E-05 1.06E-05 
8.74E-06 8.79E-06 
8.36E-06 8.40E-06 
7.92E-06 8.05E-06 
8.00E-06 8.04E-06 
7.00E-06 7.03E-06 
6.73E-06 6.76E-06 
6.61E-06 6.94E-06 
5.69E-06 5.72E-06 
5.33E-06 5.36E-06 
4.99E-06 5.01E-06 
4.84E-06 4.86E-06 
4.53E-06 4.55E-06 
4.16E-06 4.18E-06 
2.77E-06 2.78E-06 
2.71E-06 2.72E-06 
2.68E-06 2.69E-06 
2.12E-06 2.13E-06 
2.02E-06 2.03E-06 
1.85E-06 1.86E-06 

. - f i e l d  c r i t  based 

OOrnw burnup= . 2******  d 

4.46E-05 4.48E-05 4.51E-05 
4.37E-05 4.39E-05 4.41E-05 
4.11E-05 4.13E-05 4.15E-05 
3.29E-05 3.30E-05 3.32E-05 
2.78E-05 2.80E-05 2.81E-05 
2.64E-05 2.65E-05 2.67E-05 
2.39E-05 2.41E-05 2.43E-05 
1.92E-05 1.93E-05 1.94E-05 
1.07E-05 1.08E-05 1.08E-05 
8.83E-06 8.87E-06 8.91E-06 
8.45E-06 8.49E-06 8.53E-06 
8.18E-06 8.31E-06 8.44E-06 
8.08E-06 8.11E-06 8.15E-06 
7.07E-06 7.10E-06 7.14E-06 
6.80E-06 6.83E-06 6.86E-06 
6.94E-06 6.94E-06 6.95E-06 
5.75E-06 5.77E-06 5.80E-06 
5.39E-06 5.42E-06 5.44E-06 
5.03E-06 5.06E-06 5.08E-06 
4.89E-06 4.91E-06 4.93E-06 
4.58E-06 4.60E-06 4.62E-06 
4.21E-06 4.23E-06 4.25E-06 
2.80E-06 2.81E-06 2.82E-06 
2.73E-06 2.75E-06 2.76E-06 
2.70E-06 2.72E-06 2.73E-06 
2.14E-06 2.15E-06 2.16E-06 
2.04E-06 2.05E-06 2.06E-06 
1.87E-06 1.88E-06 1.88E-06 

on b&w 15x15, 3.00wtX 20gwd/rnt 
f r a c t i o n  o f  t o t a l  abso rp t i on  
25023.rnwd f l u x =  2.96E+07n/cn ******* d A * * * * * *  d ******* d 

4.51E-05 
4.41E-05 
4.15E-05 
3.32E-05 
2.81E-05 
2.67E-05 
2.43E-05 
1.94E-05 
1.08E-05 
8.91E-06 
8.53E-06 
8.44E-06 
8.15E-06 
7.14E-06 
6.86E-06 
6.61E-06 
5.80E-06 
5.44E-06 
5.08E-06 
4.93E-06 
4.62E-06 
4.25E-06 
2.82E-06 
2.76E-06 
2.73E-06 
2.16E-06 
2.06E-06 
1.88E-06 

,u 40% h2o/ 
r a t e  

1**2-sec ******* d 

f i s s i o n  p roduc ts  page 234 
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t e l  28 1.52E-07 1.53E-07 1.53E-07 1.54E-07 1.55E-07 1.55E-07 
nb 93 1.30E-07 1.32E-07 1.34E-07 1.37E-07 1.39E-07 1.39E-07 
tb159  1.14E-07 1.14E-07 1.15E-07 1.15E-07 1.16E-07 1.16E-07 
se  80 1.04E-07 1.04E-07 1.05E-07 1.05E-07 1.06E-07 1.06E-07 
te125 1.04E-07 1.04E-07 1.05E-07 1.05E-07 1.06E-07 1.06E-07 
gd158 8.97E-08 9.02E-08 9.06E-08 9.11E-08 9.16E-08 9.16E-08 
cd112 8.06E-08 8.10E-08 8.14E-08 8.18E-08 8.23E-08 8.23E-08 
ag107 6.52E-08 6.65E-08 6.77E-08 6.89E-08 7.01E-08 7.02E-08 
b r  79 6.42E-08 6.53E-08 6.64E-08 6.75E-08 6.86E-08 6.86E-08 
dy162 6.19E-08 6.23E-08 6.27E-08 6.31E-08 6.34E-08 6.34E-08 
c d l l O  5.81E-08 5.88E-08 5.94E-08 6.01E-08 6.07E-08 6.07E-08 
dy164 5.89E-08 5.91E-08 5.94E-08 5.97E-08 5.99E-08 5.99E-08 
sn117 5.66E-08 5.68E-08 5.71E-08 5.74E-08 5.77E-08 5.77E-08 
li 6 5.30E-08 5.33E-08 5.35E-08 5.37E-08 5.39E-08 5.39E-08 
mo 96 5.13E-08 5.18E-08 5.23E-08 5.28E-08 5.33E-08 5.33E-08 
cd114 4.81E-08 4.84E-08 4.86E-08 4.89E-08 4.91E-08 4.91E-08 
eu152 4.68E-08 6.50E-08 6.51E-08 6.53E-08 6.55E-08 4.67E-08 
s n l l 9  4.30E-08 4.32E-08 4.34E-08 4.36E-08 4.38E-08 4.38E-08 
xe129 3.95E-08 4.02E-08 4.09E-08 4.16E-08 4.23E-08 4.23E-08 
p d l l O  4.00E-08 4.02E-08 4.04E-08 4.06E-08 4.08E-08 4.08E-08 
sn115 3.93E-08 3.95E-08 3.97E-08 3.99E-08 4.01E-08 4.01E-08 
s r  8 8  2.87E-08 2.88E-08 2.90E-08 2.91E-08 2.93E-08 2.93E-08 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 20gwd/mtu 40% h20/ 8% uo2 

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
power= .OOmw burnup= 25023.mwd f l u x =  2.96E+07n/cm**2-sec 

i n i t i a l  A* * * * * *  d ******* d A** * * * *  d ******* d ******* d 

Page 181 
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f a r  

4 . 8 3 ~ - 1 2  4 . 9 2 ~ - 1 2  
1.65E-12 1.92E-12 
4.38E-13 2.14E-12 
2.77E-13 7.21E-11 
1.11E-13 1.11E-13 
9.15E-14 9.24E-14 
6.61E-14 4.69E-12 
4.59E-14 4.61E-14 

. - f i e l d  c r i t  based c 

l e r=  OOmw burnup= 
j n i i i a l  A* * * * * *  d 

5.02E-12 5.12E-12 5.22E-12 5.22E-12 
1.93E-12 1.93E-12 1.93E-12 1.64E-12 
2.14E-12 2.14E-12 2.14E-12 4.11E-13 
7.21E-11 7.21E-11 7.22E-11 2.22E-13 
l . 12E-13  1.12E-13 1.13E-13 1.13E-13 
9.34E-14 9.43E-14 9.52E-14 9.52E-14 
4.68E-12 4.68E-12 4.67E-12 5.54E-14 
4.63E-14 4.65E-14 4.68E-14 4.68E-14 

In b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
25023.mwd f l u x =  2.96E+07n/cm**2-sec ******* d A* * * * * *  d ******* d ******* d 

I 

sas2h: f a r - f i e l d  c r i t  based on  b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.5023E+04mwd f l u x =  2.96E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly  ******* d ******* d ******* d ******* d ******* d 

h 1 1.46E-03 1.47E-03 1.48E-03 1.48E-03 1.49E-03 1.49E-03 
h 2 4.38E-06 4.40E-06 4.42E-06 4.44E-06 4.46E-06 4.46E-06 
h 3 5.24E-12 7.45E-12 7.47E-12 7.48E-12 7.49E-12 5.19E-12 
h 4 .00E+00 3.76E-36 3.77E-36 3.78E-36 3.79E-36 .00E+00 

he 3 1.84E-08 1.84E-08 1.85E-08 1.85E-08 1.85E-08 1.85E-08 
he 4 2.43E-04 2.44E-04 2.45E-04 2.46E-04 2.47E-04 2.47E-04 
h e  6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ne 20 2.92E-05 2.93E-05 2.95E-05 2.96E-05 2.97E-05 2.97E-05 
ne 21 1.29E-08 1.30E-08 1.31E-08 1.32E-08 1.34E-08 1.34E-08 
ne 22 1.92E-07 1.93E-07 1.94E-07 1.95E-07 1.96E-07 1.96E-07 
ne 23 8.87E-31 8.86E-16 8.86E-16 8.86E-16 8.87E-16 8.87E-31 
na 22 9.93E-13 5.25E-12 5.26E-12 5.26E-12 5.26E-12 9.29E-13 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 3.23E-24 3.22E-09 3.23E-09 3.23E-09 3.23E-09 3.23E-24 
na 24m 5.30E-31 5.30E-16 5.30E-16 5.30E-16 5.30E-16 5.31E-31 
na 25 4.66E-39 4.70E-24 4.74E-24 4.78E-24 4.83E-24 4.83E-39 
mg 24 1.88E-01 1.89E-01 1.9OE-01 1.91E-01 1.92E-01 1.92E-01 
mg 25 1.33E-06 1.35E-06 1.36E-06 1.37E-06 1.38E-06 1.38E-06 
mg 2 6  4.37E-06 4.39E-06 4.41E-06 4.43E-06 4.45E-06 4.45E-06 
mg 2 7  2.64E-28 2.64E-13 2.64E-13 2.64E-13 2.65E-13 2.65E-28 
mg 28  .00E+00 6.69E-26 6.70E-26 6.71E-26 6.71E-26 .00E+00 
a1 2 7  4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
a1 28 2.39E-26 2.39E-11 2.39E-11 2.39E-11 2.39E-11 2.39E-26 
a l  2 9  3.80E-37 3.83E-22 3.86E-22 3.90E-22 3.94E-22 3.94E-37 
a1  30  .00E+00 1.21E-31 1.23E-31 1.25E-31 1.27E-31 .OOE+OO 
s i  28 5.48E-01 5.51E-01 5.53E-01 5.56E-01 5.58E-01 5.58E-01 
s i  29 1.21E-05 1.23E-05 1.24E-05 1.25E-05 1.26E-05 1.26E-05 
s i  30  2.87E-10 2.91E-10 2.95E-10 2.99E-10 3.03E-10 3.03E-10 
s i  31  2.56E-38 2.59E-23 2.63E-23 2.67E-23 2.70E-23 2.71E-38 
s i  32  5.44E-30 5.65E-30 5.74E-30 5.82E-30 5.91E-30 5.76E-30 

f i s s i o n  p r o d u c t s  

l i g h t  e lemen ts  
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t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  2.96E+07 2.96E+07 2.96E+07 2.96E+07 2.96E-08 
1 

sas2h: f a r - f i e l d  c r i t  based on bBw 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% u02 
power= 4.890E-04mw. burnup=2.5023E+04mwd f l u x =  2.96E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge  * 
5.58E+01 
3.84E-01 

1.35E-09 
3.81E-04 
6.05E-11 
2.01E-11 
8.72E-10 

.00E+00 
7.11E-02 

.00E+00 
2.35E-07 
3.58E-12 
1.90E-12 
3.14E-10 
6.47E-10 
6.49E-06 

.00E+00 
3.96E-17 
1.00E-22 
4.73E-19 
8.91E-17 
4.97E-17 
7.59E-17 
1.01E-10 
3.50E-44 
1 - I I E - I 3  
2.91E-14 
1.79E-07 
3.76E-41 
2.76E-08 
1.66E-10 
1.47E-07 
2.74E-02 
1.41E-10 
9.93E-08 
1.91E-05 
1.72E-14 
1.84E-39 
4.45E-08 
3.16E-08 
2.86E-02 
1.33E+00 
2.71E-09 
3.44E-01 
3.89E - 28 
5.36E-07 
2.88E - 02 
6.13E-26 

f a r - f  i e l d  c r i  t based 

b a s i s  = s i n g l e  r e a c t o r  assembly  '****** d ******* d ******* d 
5.76E+01 5.82E+01 5.82E+01 
4.06E-01 4.14E-01 4.14E-01 
2.40E-02 2.43E-02 2.43E-02 
8.44E-04 8.51E-04 8.51E-04 
1.39E-09 1.40E-09 1.40E-09 
3.91E-04 3.94E-04 3.94E-04 
6 l l E - 1  6.14E-11 6.15E-11 
2 l l E - 1  2.12E-11 2.04E-11 
8.93E-10 9.00E-10 9.OOE-10 

.00E+00 .00E+00 .00E+00 
7.59E-02 7.75E-02 7.76E-02 

.OOE+OO .00E+00 .00E+00 
2.40E-07 2.42E-07 2.42E-07 
3.62E-12 3.64E-12 3.65E-12 
2.00E-12 2.01E-12 1.93E-12 
3.24E-10 3.28E-10 3.28E-10 
6.63E-10 6.68E-10 6.68E-10 
6.64E-06 6.69E-06 6.70E-06 

.00E+00 .00E+00 .00E+00 
4.00E-17 4.02E-17 4.03E-17 
1.05E-22 1.06E-22 1.02E-22 
4.88E-19 4.93E-19 4.93E-19 
9.12E-17 9.19E-17 9.19E-17 
5.02E-17 5.04E-17 5.05E-17 
7.99E-17 8.03E-17 7.72E-17 
1.03E-10 1.04E-10 1.04E-10 
3.74E-29 3.76E-29 3.50E-44 
1.12E-13 1.12E-13 1.12E-13 
3.06E-14 3.08E-14 2.96E-14 
1.84E-07 1.85E-07 1.85E-07 
4.06E-26 4.08E-26 3.83E-41 
2.79E-08 2.80E-08 2.80E-08 
1.74E-10 1.75E-10 1.68E-10 
1.52E-07 1.53E-07 1.53E-07 
2.80E-02 2.83E-02 2.83E-02 
1.45E-10 1.46E-10 1.46E-10 
1.02E-07 1.04E-07 1.04E-07 
1.94E-05 1.95E-05 1.95E-05 
1.77E-14 1.79E-14 1.79E-14 
1.98E-24 1.99E-24 1.87E-39 
4.50E-08 4.52E-08 4.53E-08 
3.33E-08 3.34E-08 3.21E-08 
2.95E-02 2.98E-02 2.98E-02 
1.36E+00 1.37E+00 1.37E+00 
3.47E-09 3.47E-09 2.71E-09 
3.54E-01 3.58E-01 3.58E-01 
4.01E-13 4.06E-13 4.06E-28 
5.36E-07 5.36E-07 5.36E-07 
2.92E-02 2.93E-02 2.93E-02 
6.21E-11 6.246-11 6.25E-26 

1x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% 

a c t  i n i d e s  

a c t  i n i d e s  
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power= 4.890E-04mw, burnup=2.5023E+04mud f l u x =  2.96E+07n/cm**2-sec 
0 n u c [ i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly 
charge ******* d ******* d ******* d ******* d ******* d 

pa233 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 
pa234m 1.81E-11 1 . 8 1 - I  1.81E-11 1.81E-11 1.81E-11 1.81E-11 
pa234 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 
pa235 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

~ 2 3 0  1.78E-36 1.90E-21 1.91E-21 1.92E-21 1.93E-21 1.81E-36 
~ 2 3 1  6.37E-32 6.41E-17 6.47E-17 6.53E-17 6.58E-17 6.58E-32 
~ 2 3 2  1.12E-06 1.20E-06 1.21E-06 1.21E-06 1.22E-06 1.14E-06 
~ 2 3 3  6.89E-01 6.95E-01 7.01E-01 7.07E-01 7.12E-01 7.12E-01 
u234 1.02E+01 1.02E+01 I.OZE+Ol 1.02E+01 1.02E+01 1.02E+OI 
u235 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 
u236 1.94€+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 
~ 2 3 7  3.61E-13 4.14E-07 4.14E-07 4.15E-07 4.15E-07 3.34E-13 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
~ 2 3 9  3.76E-23 3.76E-08 3.76E-08 3.76E-08 3.76E-08 3.76E-23 
~ 2 4 0  2.83E-34 2.93E-34 3.04E-34 3.15E-34 3.25E-34 3.26E-34 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

np235 1.88E-14 1.02E-12 1.02E-12 1.02E-12 1.02E-12 1.60E-14 
np236m 2.44E-28 2.43E-13 2.43E-13 2.43E-13 2.43E-13 2.43E-28 
np236 2.59E-06 2.60E-06 2.60E-06 2.61E-06 2.61E-06 2.61E-06 
np237 4.04E+01 4.04E+01 4.04E+01 4.04E+01 4.04E+01 4.04E+01 
np238 4.97E-15 1.82E-07 1.82E-07 1.82E-07 1.82E-07 4.64E-15 
np239 1.67E-13 5.43E-06 5.43E-06 5.43E-06 5.44E-06 1.61E-13 
np240m 2.41E-36 2.50E-36 2.59E-36 2.68E-36 2 . 7 8 ~ - 3 6  2.78E-36 
np240 2.90E-38 1.36E-16 1.36E-16 1.37E-16 1.37E-16 3.26E-38 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 3.54E-11 1.38E-10 1.38E-10 1.38E-10 1.38E-10 3.37E-11 
pu237 5.07E-29 3.19E-14 3.18E-14 3.16E-14 3.14E-14 3.58E-29 
pu238 2.62E-03 2.75E-03 2.75E-03 2.75E-03 2.75E-03 2.62E-03 
pu239 2.71E+01 2.70E+01 2.68E+01 2.66E+01 2.65E+01 2.65E+01 
pu240 3.19E-01 3.13E-01 3.08E-01 3.03E-01 2.98E-01 2.98E-01 
pu241 1.17E-05 1.56E-05 1.53E-05 1.51E-05 1.48E-05 1.08E-05 
pu242 4.82E-05 4.82E-05 4.82E-05 4.83E-05 4.83E-05 4.83E-05 
pu243 1.55E-29 1.24E-14 1.24E-14 1.25E-14 1.25E-14 1.56E-29 
pu244 1.41E-23 1.46E-23 1.51E-23 1.57E-23 1.62E-23 1.62E-23 
pu245 .00E+00 7.43E-35 7.70E-35 7.98E-35 8.26E-35 .OUE+UU 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
am239 1.62E-35 1.59E-20 1.56E-20 1.54E-20 1.52E-20 1.52E-35 
am240 7.42E-33 7.26E-18 7.15E-18 7.04E-18 6 . 9 4 ~ - 1 8  6.93E-33 
am241 4.79E-04 4.69E-04 4.62E-04 4.55E-04 4.48E-04 4.47E-04 
am242m 2.69E-08 2.70E-08 2.67E-08 2.63E-08 2.59E-08 2.51E-08 
am242 3.47E-13 2.15E-12 2.12E-12 2.09E-12 2.05E-12 3.23E-13 
am243 1.90E-07 1.89E-07 1.87E-07 1.86E-07 1.84E-07 1.84E-07 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 1.76E-31 1.75E-16 1.73E-16 1.72E-16 1.71E-16 1.71E-31 
am245 3.28E-40 1.46E-35 1.51E-35 1.56E-35 1.62E-35 2.98E-40 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
cm241 1.68E-44 1.54E-23 1.52E-23 1.50E-23 1.48E-23 .00E+00 
cm242 7.00E-11 4.34E-10 4.28E-10 4.21E-10 4.15E-10 6.53E-11 
cm243 1.07E-15 1.22E-15 1,21E-15 l .19E-15 1 . 1 7 ~ - 1 5  1.0OE-15 
cm244 2.18E-12 2.74E-12 2.72E-12 2.70E-12 2.68E-12 2.09E-12 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

power= 4.890E-04mw, burnup=2.5023E+04mwd f l u x =  2.96E+07n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly  
charge ******* d ******* d ******* d ******* d ******* d 

a c t i n i d e s  page 240 
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cm245 8.77E-15 
cm246 6.70E-17 
cm247 8.68E-20 
cm248 4.38E-22 
cm249 .00E+00 
cm250 1.78E-37 
cm25 1  .00E+00 

t o t a l s  3.73E+04 
0  f l u x  
0  I q  a r r a y  has 
0  3q a r r a y  has 
0  3q a r r a y  has 
0  3 q  a r r a y  has 
0  4q a r r a y  has 
0  54q a r r a y  has 
l l i b r a r y  i n f o r m a t i o n  ... 

8.53E-15 8.30E-15 
6.49E-17 6.28E-17 
8.73E-20 8.78E-20 
4.46E-22 4.54E-22 
1.72E-33 1.75E-33 
1.79E-37 1.80E-37 

.00E+00 .00E+00 
3.73E+04 3 . 7 3 ~ + 0 4  
2.96E+07 2.96E+07 

20 e n t r i e s .  
1  e n t r i e s .  
1  e n t r i e s .  
1  e n t r i e s .  
1  e n t r i e s .  

12 e n t r i e s .  

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 27  o f  l i b r a r y  on u n i t  33. 

pass 1 
pass 0  
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1  
pass 0  
* s c a l e - s y s t e m  c o n t r o l  module sas2 l i b r a r y *  
used a  t ime-dependent n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0  a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  updated was . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* p r e l i m  l w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spectrum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  I1presas2l8 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  18purnup8t l i b r a r y  * 

f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  

* h o t o n  L i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
* t i e  pho ton  d a t a  a r e  f r o m  t h e  master  pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 

* 
................................................................................ 

. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
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879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  
7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gwd/mtu 40% h20/ 8% uo2 
power= .OOmw, burnup= 25470.mwd, f l u x =  2.96E+07n/cm**2-sec 

b a s i s  = --- . - 
(no te ,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  on ly ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a r e  a p p l i e d  

i n i t i a l  ******* ,-j *****u* d ****&** d ******* d ******* . . . . . . - . 
produc t  i o n s  1.280524E+06 1.279857:+06 1.279196~+06 1.278541:+06 1.277893:+06 1.277883E+06 
 absorption^ 1.0448796+06 1.044567E+06 1.044258E+06 1.043953E+06 1.043652E+06 1.043646E+06 
k i n f i n i t y ;  1.?255?4E+00 1.225251E+00 1.224980E+00 

!i$t$!!la+OO 
1.224444E+00 1.224442E+00 

i n i t i a l  ******* d *****u* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.024956E+06 1.024606E+06 I.O24260E+06 1.023918E+06 1.023578E+06 1.023573E+06 
non-ac t  i n i d e  
abs. f r a c s .  1.906675E-02 1.910883E-02 1.915073E-02 1.919210E-02 1.923358E-02 1.923329E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 20gwd/rntu 40% h2o/ 8% uo2 f i s s i o n  p r o d u c t s  

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
power= .OOmu burnup= 25470 mud f l u x =  2 96E+07n/cm**2-sec 

in i t ia l  4****** d ******i d &****** d'******* d ******* d 

page 242 
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in115 5.08E-06 5.10E-06 5.13E-06 5.15E-06 5.18E-06 5.18E-06 
ba138 4.94E-06 4.96E-06 4.98E-06 5.01E-06 5.03E-06 5.03E-06 
ce140 4.62E-06 4.64E-06 4.67E-06 4.69E-06 4.71E-06 4.71E-06 
xe132 4.25E-06 4.27E-06 4.29E-06 4.31E-06 4.33E-06 4.33E-06 
mo 98 2.82E-06 2.83E-06 2.85E-06 2.86E-06 2.87E-06 2.87E-06 
molOO 2.76E-06 2.77E-06 2.79E-06 2.80E-06 2.81E-06 2.81E-06 
xe134 2.73E-06 2.74E-06 2.76E-06 2.77E-06 2.78E-06 2.78E-06 
z r  92 2.16E-06 2.17E-06 2.18E-06 2.19E-06 2.20E-06 2.20E-06 

i 1 2 7  2.06E-06 2.07E-06 2.08E-06 2.09E-06 2.10E-06 2.10E-06 
ru104 1 88E-06 1.89E-06 1.90E-06 1.91E-06 1.92E-06 1.92E-06 

1 sas2h: f a r - . / i e l d  c r i  t based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% "02 
0 f r a c t i o n  o f  t o t a l  abso rp t i on  r a t e  

power= .OOmw burnup= 25470 mwd f l u x =  2 96E+07n/cm**2-sec 
0 i n i t i a l  A * * * * * *  d ******; d &****** d'******* d ******* d 

z r  96 
nd150 
xe136 
gd154 
c d l l l  
b r  81 
r b  85 
ba135 
z r  94 
z r  90 
sm154 
te130 
r b  87  
pd106 
se 77  
gd156 
rulOO 
k r  84 
dy161 
nd142 
ba134 
sb121 
sm148 
se 79 
sb123 

E:1:2 
te128 
nb 93 
tb159 
se 80 
te125 
gd158 
cd112 
ag107 
b r  79 
dy162 
c d l l O  
dy164 
sn117 
mo 96 
L i  6 
cd114 
eu152 
xe l 29  

f i s s i o n  p roduc t s  page 243 
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sn119 4.38E-08 4.41E-08 4.43E-08 4.45E-08 4.47E-08 4.47E-08 
p d l l O  4.08E-08 4.10E-08 4.12E-08 4.14E-08 4.16E-08 4.16E-08 
sn115 4.01E-08 4.03E-08 4.05E-08 4.07E-08 4.09E-08 4.09E-08 
s r  88 2.93E-08 2.94E-08 2.95E-08 2.97E-08 2.98E-08 2.98E-08 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/rntu 40% h2o/ 8% uo2 f i s s i o n  p r o d u c t s  page 244 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= OOmw burnup= 25470.mwd f l u x =  2.96E+07n/crn**2-sec 
0 i n i t ia l  A****** d ******* d A* * * * * *  d ******* d ******* 'j 

1.62E-08 
1.61E-08 
1.61E-08 
1.41E-08 
9.45E-09 
8.14E-09 
8.12E-09 
5.69E-09 
5.62E-09 
4.92E-09 
4.79E-09 
3.61E-09 
3.51E-09 
2.72E-09 
1.72E-09 
1.69E-09 
1.64E-09 
1.33E-09 
9.81E-10 
9.20E-10 
4.56E-10 
3.95E-10 
3.69E-10 
3.17E-10 
1.68E-10 
l .56E-10 
1.53E-10 
1.26E-10 
7.65E-11 
7.53E-11 
5.98E-11 
5.45E-11 
4.41E-11 
4.04E-11 
9.93E-12 
8.20E-12 
5.64E-12 
1.64E-12 
3.85E-13 
1.79E-13 
1.15E-13 
9.89E-14 
4.77E-14 
4.65E-14 

u 40% h20/ 
r a t e  

1.60E-08 
1.41E-08 
9.41E-09 
8.10E-09 
2.21E-08 
5.67E-09 
3.31E-08 
4.90E - 09 
4.76E - 09 
3.60E-09 
6.03E-09 
2.71E-09 
2.03E-09 
1.67E-09 
1.63E-09 
1.32E-09 
9.72E-10 
9.16E-10 
4.52E-10 
4.62E-10 
3.66E-10 
3.15E-10 
1.66E-10 
1.54E-10 
1.52E-10 
1.25E-10 
7.60E-11 
7.40E-11 
5.77E-10 
5.42E-11 
6.83E-11 
4.02E-11 
9.82E-12 
8.10E-12 
5.54E-12 
1.93E-12 
2.13E-12 
7.23E-11 
1.14E-13 
9.80E-14 
4.74E-14 
4.64E-12 

5, 3.00wt%, 
o f  t o t a l  al: 

2.21E-08 
5.61E-09 
3.31E-08 
4.85E-09 
4.72E-09 
3.56E-09 
5.96E-09 
2.68E-09 
2.03E-09 
1.64E-09 
1.61E-09 
1.31E-09 
9.54E-10 
9.07E-10 
4.44E-10 
4.62E-10 
3.59E-10 
3.11E-10 
1.63E-10 
1.52E-10 
1.49E-10 
1.23E-10 
7.51E-11 
7.15E- 11 
5.71E-10 
5.37E-11 
6.82E-11 
3.98E-11 
9.61E-12 
7.88E-12 
5.33E-12 
1.93E-12 
2.14E-12 
7.22E-11 
1.13E-13 
9.61E-14 
4.70E-14 
4.66E-12 

i t  based 01 

2 . 2 1 ~ - 0 8  
5.64E-09 
3.31E-08 
4.87E-09 
4.74E-09 
3.58E-09 
5.99E-09 
2.70E-09 
2.03E-09 
1.66E-09 
1.62E-09 
1.31E-09 
9.63E-10 
9.12E- 10 
4.48E-10 
4.62E-10 
3.63E-10 
3.13E-10 
1.65E-10 
1.53E-10 
1.50E-10 
1.24E-10 
7.56E-11 
7.27E-11 
5.74E-10 
5.39E- I1  
6.82E-11 
4.OOE-11 
9.72E-12 
7.99E-12 
5.43E-12 
1.93E-12 
2.13E-12 
7.22E- 11 
1.14E-13 
9.71E-14 
4.72E-14 
4.65E-12 
i b&w 15x1 
f r a c t i o n  

f a r  f i s s i o n  p r o d u c t s  page 245 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.5470E+04mwd f l u x =  2.96E+07n/cm**Z-sec 

0 n u c j  i d e  c o n c e n t r a t i o n s ,  gram atoms 

l i g h t  e lements page 246 

charge * 
1.49E-03 
4.46E-06 
5.19E-12 

.00E+00 
1.85E-08 
2.47E - 04 

b a s i s  = !****** '-j i 
s i n g l e  res  

t****** d " 
1.52E-03 
4.54E-06 
7.52E-12 
3.81E-36 
1.87E-08 
2.52E-04 

.00E+00 
3.03E-05 
1.38E-08 
1.99E-07 
8.87E-16 
5.26E-12 
7 . 5 3 ~ + 0 3  
3.23E-09 
5.31E-16 
5.00E-24 
1.95E-01 
1.43E-06 
4.53E-06 
2.65E-13 
6.73E-26 
4 . 9 9 ~ + 0 4  
2.39E-11 
4.08E-22 
1.34E-31 
5.68E-01 
1.30E-05 
3.20E-10 
2.86E-23 
6.26E-30 
5 . 7 5 ~ + 0 4  
2 . 9 6 ~ + 0 7  

h 1 
h 2 
h 3 
h 4 

he 3 
he  4 
he  6 
ne  20 
ne  21 
ne  22 
ne  23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
a1 2 7  
a1 28 
a1 29 
e l  30 
s i  28 
s i  29 
s i  30  
s i  3 1  
s i  3 2  

o t a l s  
f l u x  

a c t i n i d e s  page 247 sas2h: 
powe 

f a r - f  i e l d  
.= 4.890E-0 

c r i t  based on b&u 15x15, 3.OOut%, 20gwd/mtu 40% h20/ 8% uo2 
4mw, burnup=2.5470E+04mwd f l u x =  2.96E+07n/cm**2-sec 

n u c i  i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly ****** d ******* d ******* d ******* d ******* d charge  * 

5.82E+01 
4.14E-01 
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sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% 
= 4.890E-04mw, burnup=2.5470E+04mud f l u x =  2.96E+07n/cm**2-sec 

n u c I  i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charge ******* d ******* d ******* d ******* d ******* d 
1.40E-06 1.40E-06 1.40E-06 1.39E-06 1.39E-06 1.39E-06 
1.81E-11 1 . 8 1 - 1  1 . 8 1 - 1  1 . 8 1 - I  1.81E-11 1 . 8 l E - I 1  
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.81E-36 1.94E-21 1.95E-21 1.96E-21 1.97E-21 1.84E-36 
6.58E-32 6.63E-17 6.69E-17 6.74E-17 6.80E-17 6.80E-32 
1.14E-06 1.22E-06 1.23E-06 1.23E-06 1.246-06 1.16E-06 
7.12E-01 7.18E-01 7.24E-01 7.30E-01 7.35E-01 7.35E-01 
1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.OZE+OI 
6.55E+02 6.55E+02 6.54E+02 6.54E+02 6.54E+02 6.54E+02 
1.94E+02 1.94E+02 1.94E+02 1.95E+02 1.95E+02 1.95E+02 
3.34E-13 4.15E-07 4.15E-07 4.16E-07 4.16E-07 3.11E-13 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
3.76E-23 3.76E-08 3.76E-08 3.76E-08 3.77E-08 3.77E-23 

a c t i n i d e s  page 248 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, ZOgwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.5470E+04mwd f l u x =  2.96E+07n/cm**2-sec 

0 n u c ( i d e  c o n c e n t r a t i o n s .  gram atoms 

0 
0 
0 
0 
0 
0 
0 
Ili 

cm245 
cm246 
cm247 
cm248 
cm249 
cm25 0 
cm25 1 

t o t a l s  
f l u x  

1 a 

charge  * 
7.87E-15 
5.89E-17 
8.87E-20 
4.70E-22 

.00E+00 
1.82E-37 

a r r a v  has 

.00E+00 .00E+00 
3.73E+04 3.73E+04 
2.96E+07 2.96E+07 

20 e n t r i e s .  - - . . - - . 

3q  a r r a y  has 1 e n t r i e s .  
3q a r r a y  has 1 e n t r i e s .  
3q  a r r a y  has 1 e n t r i e s .  
4q a r r a y  has 1 e n t r i e s .  

54q a r r a y  has 12 e n t r i e s .  
' b r a r y  i n f o r m a t i o n  ... 

b a s i s  = s i n  l e  r e a ~ t o r ' a s s e m b l ~  .*+**** d ****8** d ******* d 
7.30E-15 7.13E-15 7.13E-15 
5.37E-17 5.21E-17 5.21E-17 
9.01E-20 9.05E-20 9.05E-20 
4.94E-22 5.02E-22 5.02E-22 
1.91E-33 1.94E-33 .00E+00 
1.87E-37 1.88E-37 1 . 8 8 ~ - 3 7  

.00E+00 .00E+00 .00E+00 
3 . 7 3 ~ + 0 4  3.73E+04 3.73E+04 
2.96E+07 2.96E+07 2.96E-08 

Page 191 
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c r o s s - s e c t i o n  d a t a  t a k e n  f r o m  p o s i t i o n  number 28 o f  L i b r a r y  on u n i t  33. 
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pass 1 
pass 0 
* s c a l e - s y s t e m  c o n t r o l  module sas2 L i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t ~ e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  L i b r a r y  upda ted  was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u d a t e d  was... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
1~ p r e l i m  L w r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  i1presas2ti case u p d a t i n g  a l  l n u c l i d e s  on t h e  s c a l e  ir!urnuptl l i b r a r y  * 
* f i s s i o n  p roduc t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  * 
t tEe pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f r o m  uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box (if p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
da ta  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  L i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  L i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p roduc t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h20/ 8% uo2 

power= .OOmw. bur nu^= 25916.mwd. f l u x =  2.96E+07n/cm**2-sec 
page 250 

b a s i s  = 
(note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  weighted c r o s s  s e c t i o n s  a re  app l ied . )  

i n i t i a l  ******* d it****** d ****&** d *+***** ,j ******* d 
p r o d u c t i o n s  1.278555E+06 1.277911E+06 1.277274E+06 1.276642E+06 1.276016E+06 1.276007E+06 
a b s o r p t i o n s  1.043883E+06 1.043584E+06 1.043289E+06 1.042996€+06 1.042707E+06 1.042701E+06 
k i n f i n i t y  1.224807E+00 1.224541E+00 1.224276E+OO 

!itt$i!4a+00 !i!$2!!4y00 1.223751E+OO 
i n i t i a l  ******* d ******* d ******* d 

a c t i n i d e  
a b s o r p t i o n s  1.023805E+06 1.023469E+06 1.023136E+06 1.022807E+06 I.O22481E+06 1.022475E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.923376E-02 1.927501E-02 1.931602E-02 1.935685E-02 1.939768E-02 1.939726E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wtX 2Ogwd/mtu 40% h2o/ 8% uo2 f i s s i o n  p r o d u c t s  

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
page 251 
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power= OOmw, burnup= 25916.mwd f l u x =  2.96E+07n/cm**2-sec 
0 ******* d ******* d A* * * * * *  d ******* d ******* d 

f a r  

wer= 

5.43E-03 
2.49E-03 
2.03E-03 
1.21E-03 
8.07E-04 
6.30E-04 
4.61E-04 
4.05E-04 
3.56E-04 
2.86E-04 
2.47E-04 
2.24E - 04 
1.89E-04 
1.52E-04 
1.43E-04 
1.17E-04 
1.11E-04 
1.07E-04 
1.02E-04 
8.76E-05 
5.78E-05 
4.62E-05 
4.51E-05 
4.25E-05 
3.39E - 05 
2.88E-05 
2.73E-05 
2.52E-05 
1.99E-05 
l . l l E - 0 5  
9.10E-06 
9.13E-06 
8.73E - 06 
8.35E-06 
7.31E-06 
7.03E-06 
6.97E-06 
5.94E-06 
5.58E-06 
5.20E-06 
5.06E-06 
4.73E-06 
4.35E-06 
2.89E-06 
2.82E-06 
2.80E-06 
2.21E-06 
2.11E-06 
1.93E-06 

, i t  based or  
1.94E-06 1.95E-06 1.96E-06 1.96E-06 
I b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
25916.mwd f l u x =  2.96E+07n/cm**2-sec ****** d &*if*** d ******* d ******* d 
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gd154 
c d l l l  
b r  81  
r b  85 
ba135 
z r  94 
z r  90 
sm154 
te130  
r b  8 7  
pd106 
se  7 7  
gd156 
rulOO 
k r  84 
dy161 
nd142 
ba134 
s b l 2 l  
sm148 
se  79  
sb123 

Lz1:: 
te128  
n b  93 
tb159  
se  80 
te125 
gd158 
c d l l 2  
eg107 
b r  79  
dy162 
c d l l O  
dy164 
sn117 
mo 9 6  
li 6 
cd114 
xe129 
eu152 
sn119 
p d l l O  
sn115 
s r  88 

1 sas2h: 
0 

0 
POW 

6.98E-07 
6.12E-07 
4.64E-07 
4.50E-07 
4.44E-07 
3.44E-07 
2.92E-07 
2.75E-07 
2.56E-07 
2.44E-07 
2.39E - 0 7  
2.21E-07 
2.15E-07 
1.93E-07 
1.67E-07 
1.63E-07 
1.58E-07 
1.48E-07 
1.18E-07 
1.08E-07 
1.08E-07 
9.35E-08 
8.39E-08 
7.52E-08 
7.30E-08 
6.49E-08 
6.34E-08 
6.10E-08 
5.88E-08 
5.52E-08 
5.49E-08 
5.01E-08 
4.51E-08 
4.65E-08 
4.47E-08 
4.16E-08 
4.09E-08 
2.98E-08 

f a r - f i e l d  c r  

rer= . OOmw 
i n i t i a l  

1.31E-06 
1.25E-06 
1.12E-06 
1.07E-06 
9.48E-07 
9.32E-07 
8.61E-07 
7.56E-07 
7.01E-07 
6.15E-07 
4.66E-07 
4.52E-07 
4.47E-07 
3.47E-07 
2.93E-07 
2.76E-07 
2.58E-07 
2.46E-07 
2.41E-07 
2.23E-07 
2.16E-07 
1.94E-07 
1.68E-07 
1.63E-07 
1.58E-07 
1.50E-07 
1.19E-07 
1.08E-07 
1.08E-07 
9.39E-08 
8.43E-08 
7.65E-08 
7.41E-08 
6.53E-08 
6.41E-08 
6.13E-08 
5.91E-08 
5.57E-08 
5.51E-08 
5.03E-08 
4.58E-08 
6.63E-08 
4.49E-08 
4.18E-08 
4.11E-08 
3.00E-08 
t based c 

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
25916.mwd f l u x =  2.96E+07n/cm**2-sec ******* d A * * * * * *  d ******* d ******* d 
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1 
sas2h: 

power 
0 

1.69E-09 
1.72E-09 
1.64E-09 
1.33E-09 
9.81E- 10 
9.20E-10 
4.56E-10 
3.95E-10 
3.69E-10 
3.18E-10 
1.68E- 10 
1.56E-10 
1.53E-10 
1.26E-10 
7.53E-11 
7.65E-11 
5.98E-11 
5.45E-11 
4.41E-11 
4.04E-11 
9.93E-12 
8.20E-12 
5.65E-12 
1.64E-12 
3.85E-13 
1.79E-13 
1.15E-13 
9.90E-14 
4.77E-14 
4.64E-14 

f a r - f i e l d  c r  

6.10E-09 
2.74E-09 
1.71E-09 
2.03E-09 
1.66E-09 
1.33E-09 
9.90E-10 
9.24E-10 
4.60E-10 
4.62E-10 
3.73E-10 
3.20E-10 
1.70E-10 
1.57E-10 
1.54E-10 
1.27E-10 
7.66E-11 
7.69E-11 
5.83E-10 
5.47E-11 
6.83E-11 
4.06E-11 
1.00E-11 
8.31E-12 
5.76E-12 
1.93E-12 
2.13E-12 
7.23E-11 
1.15E-13 
9.99E-14 
4.79E-14 
4.63E-12 

i t  based a 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

Ier= .OOmu burnup= 25916.mwd f l u x =  2.96E+07n/cm**2-sec 
in i t ia l  A** * * * *  d ******* d A* * * * * *  d ******* d ******* d 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 
= 4.890E-04mw, burnup=2.5916E+04mwd f l u x =  2.96E+O?n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram a 
b a s i s  = s i n g l e  r e a c t o r  assembl ******* d ******* d ******* d ******* d ******* d 

tom 
Y 

f i s s i o n  p r o d u c t s  
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he  6 
ne  20 
ne  21  
ne  22 
ne  23 
na  22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 2 7  
mg 28 
a l  27  
a1 28 
a l  29 
a1 3 0  
s i  28  
s i  29  
s i  3 0  
s i  3 1  
s i  3 2  

t o t a l s  
0 f l u x  
1 

sas2h: 
power 

0 

f a r - f  i e l d  
= 4.890E-C 

c h a r g e  * 
6.06€+01 
4.45E-01 
2.59E-02 
8.82E-04 
1.46E-09 
4.06E-04 
6.25E-11 
2.07E-11 

c r i t  based  o n  b&w 15x15, 3.00wt%, 20gud/mtu 40% h2o/  
l4mw, burnup=2.5916E+04mwd f l u x =  2.96E+07n/cm**2-sec 

nut[ i d e  c o n c e n t r a t i o n s ,  gram a 
b a s i s  = s i n g l e  r e a c t o r  assembl !****** ,.j ******* ******* A ******* A ******* A 

t o m s  
Y 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.5916E+04mud f l u x =  2.96E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s .  gram atoms 

charge  * 
1.39E-06 
1.81E-11 
8.07E-12 

.00E+00 
1.84E-36 
6.80E-32 
1.16E-06 
7.35E-01 
1.02E+01 
6 . 5 4 ~ + 0 2  
1.95E+02 
3.11E-13 
3.63E+04 
3.77E-23 
3.71E-34 

.00E+00 
1.36E-14 
2.43E-28 
2.63E-06 
4.03E+01 

b a s i s  = ****** d * 
1.39E-06 
1 .81E- I1  
8.07E-12 

.00E+00 
1.99E-21 
6.95E-17 
1.26E-06 
7.52E-01 
1.02E+01 
6.54E+02 
1.95E+02 
4.17E-07 
3.63E+04 
3.77E-08 
4.08E-34 

.00E+00 
1.02E-12 
2.43E-13 
2.64E-06 
4.03E+01 
1.82E-07 
5.44E-06 
3.48E-36 
1.37E- 16 

.00E+00 
1.38E- 10 
3.03E-14 
2.75E-03 
2.54E+01 
2.70E-01 
1.35E-05 
4.84E-05 

s i n g l e  r e a c t o r r a s s e m b  ****** d ******* d 
1.39E-06 1.39E-06 
1.81E-I1 1 .81E- I1  
8.07E-12 8.07E-12 

.00E+00 .00E+00 
2.0OE-21 1.87E-36 
7.01E-17 7.01E-32 
1.26E-06 1.18E-06 
7.58E-01 7.58E-01 
1.02E+01 1.02E+01 
6.54E+02 6.54E+02 
1.95E+02 1.95E+02 
4.17E-07 2.92E-13 
3.63E+04 3.63E+04 
3.77E-08 3.77E-23 
4.20E-34 4.20E-34 

.00E+00 .00E+00 
1.02E-12 1.16E-14 
2.43E-13 2.43E-28 
2.65E-06 2.65E-06 
4.03E+01 4.03E+01 
1.82E-07 4.14E-15 
5.45E-06 1.54E-13 
3.58E-36 3.59E-36 
1.37E-16 4.08E-38 

.00E+00 .00E+00 
1.38E-10 3.06E-11 
3.02E-14 3.03E-29 
2.76E-03 2.61E-03 
2.53E+01 2.53E+01 
2.67E-01 2.66E-01 
1.33E-05 9.48E-06 
4.85E-05 4.85E-05 

Page 
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sas2h: far-field crit based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.5916E+04mwd flux= 2.96E+07n/cm**2-sec 

0 nuc[ide concentrations, gram atoms 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 

totals 
flux 

charge * 
7.13E-15 
5.21E-17 
9.05E-20 
5.02E-22 . OOE+OO 
1.88E -37 
.00E+00 

3.73E+04 

basis = single reactor.assembly ****** d ******* d ******* d ******* d ******* ,+ 

0 Iq array has 20 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 4q array has 1 entries. 
0 54q array has 12 entries. 
Ilibrary information ... 

cross-section data taken from position number 29 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiitles 
pass n applies mid time densities of nth library interval 

first library updated was... 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth Library interval 

first Library updated was... ................................................................................ 
* * 
* prelim Lwr origen-s binary working library--id = 1143 * 
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* made f rom m o d i f i e d  card- image o r i g e n - s  L i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f r o m  t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a r i e s  * 
* decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom 
* t h e  1ipresas2ii case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  i8purnup1i l i b r a r y  * 
* f i s s i o n  p roduc t  y i e l d s  a r e  f rom e n d f / b - v  * 
* * 
* h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  * 
* tRe pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, * 
* produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  * 
* * 
* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
................................................................................ 
* * 
................................................................................ 

.o ther  i d e n t i f i c a t i o n  and s i z e s  o f  L i b r a r y .  
d a t a  s e t  name: f t 3 3 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  L i b r a r y  
689 number o f  L i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d l a g o n a l  m a t r i x  elements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

power= .OOmw. burnup= 26363.mwd. f l u x =  2.97E+07n/cm**2-sec 
b a s i s  = 

(no te ,  k - i n f i n i t i e s  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t  o n l y ,  i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  a p p l i e d  
i n i ; i a l  * * * *x* *  d ******* d ****&** ******* rl ******* . . . . - . - - 

p r o d u c t i o n s  1.276652E+06 1.276031E+06 1.275415E+06 1.274805E+06 1.274199E+06 1.274190E+06 
a b s o r p t i o n s  1.042930E+06 1.042643E+06 1.042360E+06 1.042079E+06 1.041801E+06 1.041795E+06 
k i n f i n i t y  1.224102E+00 1.223842E+00 1.223584E+00 1.223328E+00 1.223074E+00 1.223072E+00 

r n i t i a l  ******* d ******* d ******* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  I.O22700E+06 1.022376E+06 1.022056E+06 1.021739E+06 1.021425E+06 1.021419E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.939762E-02 1.943815E-02 1.947886E-02 1.951891E-02 1.955897E-02 1.955867E-02 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 26363 mud f l u x =  2 97E+07n/cm**2-sec 
0 i n i t i a l  A * * * * * *  d ******i d A * * * * * *  d'******* d ******* d 
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2.92E-05 
2.77E-05 
2.58E-05 
2.02E-05 
1.12E-05 
9.50E-06 
9.25E-06 
8.86E - 06 
8.47E - 06 
7.42E-06 
7.13E-06 
6.62E - 06 
6.03E-06 
5.67E-06 
5.27E-06 
5.13E-06 
4.80E - 06 
4.41E-06 
2.93E-06 
2.86E-06 
2.84E-06 
2.24E-06 
2.14E-06 
1.96E-06 

f a r - f i e l d  c r  

2.94E-06 
2.88E-06 
2.85E-06 
2.25E-06 
2.15E-06 
1.97E-06 

, i t  based 01 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 26363 mwd f l u x =  2 97E+07n/cm**2-sec 
0 in i t ia l  &****** d ******i d &****** d-*******  d ******* d 

z r  96 
nd150 
xe136 
gd154 
c d l l  1 
b r  8 1  
r b  85 
ba135 
z r  94 
z r  90  
sm154 
te130 
r b  8 7  
pd106 
se 7 7  
gd156 
rulOO 
k r  84 
d y l 6 l  
nd142 
ba134 
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xe130 
te126  
ba136 
se  82  
k r  82  
dy163 
se  78  
sn126 
sn124 
as 75 
i n 1 1 3  
eu155 
sn118 
sn122 
cd116 
pm147 
sn120 
eu154 
ge 73 
dy160 
ho165 
s r  90 
gd160 
xe128 
ge 76  
s r  86 
s n l  16 

f a r  

2.45E-07 
2.32E-07 
2.19E-07 
1.98E-07 
1.74E-07 
1.66E-07 
1.60E-07 
1.61E-07 
1.21E-07 
1.10E-07 
1.10E-07 
9.58E-08 
8.60E-08 
8.16E-08 
7.86E-08 
6.68E-08 
6.68E-08 
6.23E-08 
6.02E-08 
5.77E-08 
5.61E-08 
5.13E-08 
4.87E-08 
4.58E-08 
6.69E - 08 
4.26E-08 
4.19E-08 
3.05E-08 

. i t  based o 

2.46E-07 2 
2.34E-07 2 
2.20E-07 2 
1.99E-07 2 
1.76E-07 1 
1.67E-07 1 
1.62E-07 1 
1.62E-07 1 
1.22E-07 1 
l . l l E - 0 7  1 
1.11E-07 1 
9.63E-08 9 
8.64E-08 8 
8.29E-08 8 
7.97E-08 8 
6.75E-08 6 
6.71E-08 6 
6.25E-08 6 
6.05E-08 6 
5.83E-08 5 
5.63E-08 5 
5.15E-08 5 
4.95E-08 5 
4.60E-08 4 
6.71E-08 6 
4.28E-08 4 
4.21E-08 4 
3.07E-08 3 

In b&w 15x15, 
f r a c t i o n  o f  
26363 .mud ******* d &* 

.47E-07 2.48E-07 

.36E-07 2.38E-07 

.21E-07 2.22E-07 

.00E-07 2.01E-07 

.78E-07 1.79E-07 

.68E-07 1.69E-07 

.64E-07 1.67E-07 

.63E-07 1.64E-07 

.22E-07 1.23E-07 

.11E-07 1.12E-07 

.T IE -07  1.12E-07 

.67E-08 9.72E-08 

.68E-08 8.72E-08 

.42E-08 8.56E-08 

.08E-08 8.20E-08 

.82E-08 6.89E-08 

.75E-08 6.79E-08 

.28E-08 6.30E-08 

.08E-08 6.11E-08 

.88E-08 5.93E-08 

.65E-08 5.67E-08 

.18E-08 5.20E-08 

.02E-08 5.09E-08 

.62E-08 4.64E-08 

.72E-08 6.74E-08 

.30E-08 4.32E-08 

.23E-08 4.25E-08 

.08E-08 3.09E-08 
3.00ut%, 20gwd/mt 
t o t a l  a b s o r p t i o n  

f l u x =  2.97E+07n/cn ***** d ******* d 

2.48E-07 
2.38E-07 
2.22E-07 
2.01E-07 
1.79E-07 
1.69E-07 
1.67E-07 
1.64E-07 
1.23E-07 
1.12E-07 
1.12E-07 
9.72E-08 
8.72E-08 
8.56E-08 
8.20E-08 
6.89E-08 
6.79E-08 
6.30E-08 
6.11E-08 
5.93E-08 
5.67E-08 
5.20E-08 
5.09E-08 
4.64E-08 
4.62E-08 
4.32E-08 
4.25E-08 
3.09E-08 

. u  40% h20/ 
r a t e  

1**2-sec ******* d 

;w. 
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3.93E-10 
3.27E-10 
1.75E-10 
1.62E-10 
1.57E-10 
1.31E-10 
8.06E-11 
7.83E-11 
5.55E-11 
5.60E-11 
4.35E-11 
4.12E-11 
1.04E-11 
8.65E-12 
6.10E-12 
1.63E-12 
3.60E-13 
1.17E- 13 
1.43E- 13 
1.03E- 13 
4.86E-14 
3.88E-14 

f a r - f i e l d  c r  

4.63E-10 4.63E-10 4 
3.29E-10 3.32E-10 3 
1.77E-10 1.78E-10 1 
1.63E-10 1.65E-10 1 
1.58E-10 1.59E-10 1 
1.32E-10 1.33E-10 1 
8.20E-11 8.34E-11 8 
7.87E-11 7.91E-11 7 
5.58E-11 5.60E-11 5 
5.94E-10 5.97E-10 6 
6.85E-11 6.85E-11 6 
4.14E-11 4.16E-11 4 
1.05E-11 1.06E-11 1 
8.76E-12 8.87E-12 8 
6.22E-12 6.34E-12 6 
1.94E-12 1.94E-12 1 
2.13E-12 2.13E-12 2 
1.17E-13 1.18E-13 1 
7.25E-11 7.25E-11 7 
1.04E-13 1.05E-13 1 
4.88E-14 4.90E-14 4 
4.60E-12 4.59E-12 4 

* i t  based on b&w 15x15, 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw burnup= 26363.mwd f l u x =  2.97E+07n/cm**2-sec 
i n i t i a l  i****** d ******* d i****** d ******* d ******* d 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 4.890E-04mw, burnup=2.6363E+04mwd f l u x =  2.97€+07n/cm**2-sec 

0 nut( i d e  c o n c e n t r a t i o n s ,  gram atoms 

charge  * 
1.54E-03 
4.62E-06 

b a s i s  = s i n g l e  r e a c t o r . a s s e m b l y  !****** d ******* d ******* d 
1.56E-03 1.57E-03 1.57E-03 
4.68E-06 4.70E-06 4.70E-06 
7.58E-12 7.59E-12 5.04E-12 
3.85E-36 3.86E-36 .00E+00 
1.89E-08 1.90E-08 1.90E-08 
2.60E-04 2.61E-04 2.61E-04 

.00E+00 .00E+00 .00E+00 
3.12E-05 3.13E-05 3.13E-05 
1.47E-08 1.48E-08 1.48E-08 
2.06E-07 2.06E-07 2.06E-07 
8.87E-16 8.88E-16 8.88E-31 
5.26E-12 5.26E-12 7.61E-13 
7.53E+03 7.53E+03 7 . 5 3 ~ + 0 3  
3.23E-09 3.24E-09 3.24E-24 
5.31E-16 5.32E-16 5.32E-31 
5.31E-24 5.36E-24 5.36E-39 
2.01E-01 2.02E-01 2.02E-01 
1.52E-06 1.53E-06 1.53E-06 
4.67E-06 4.69E-06 4.69E-06 
2.65E-13 2.65E-13 2.65E-28 
6.75E-26 6.76E-26 .00E+00 
4.99E+04 4.99E+04 4.99E+04 
2.40E-11 2.40E-11 2.40E-26 
4.34E-22 4.38E-22 4.38E-37 
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a l  3 0  .00E+00 1.43E-31 1.45E-31 1.46E-31 1.48E-31 .00E+00 
s i  28 5.78E-01 5.80E-01 5.83E-01 5.85E-01 5.87E-01 5.87E-01 
s i  29 1.35E-05 1.36E-05 1.37E-05 1.38E-05 1.40E-05 1.40E-05 
s i  3 0  3.37E-10 3.41E-10 3.46E-10 3.50E-10 3.55E-10 3.55E-10 
s i  3 1  3.02E-38 3.06E-23 3.10E-23 3.14E-23 3.18E-23 3.18E-38 
s i  32  6.43E-30 6.70E-30 6.81E-30 6.90E-30 7.00E-30 6.79E-30 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 f l u x  2.97E+07 2.97E+07 2.97E+07 2.97E+07 2.97E-08 
1 

sas2h: 
power 

f a r - f  i e l d  
= 4.890E-0 

charge  * 
6.30E+01 
4.78E-01 
2.75E-02 
9.13E-04 
1.51E-09 
4.18E-04 
6.35E-11 
2.10E-11 
9.54E-10 

.00E+00 
9.12E-02 

.00E+00 
2.57E-07 
3.76E-12 
2.00E-12 
3.54E-10 
7.09E-10 
7.10E-06 

.00E+00 
4.16E-17 
1.05E-22 
5.32E-19 
9.75E-17 
5.22E-17 
7.96E-17 
l . lOE-10  
3.64E-44 
1.16E-13 
3.05E-14 
1.96E-07 
3.95E-41 
2.90E-08 
1.74E-10 
1.65E-07 
3.00E - 02 
1.58E-10 
1.12E-07 
2.01E-05 
1.93E-14 
1.93E-39 
4.67E-08 
3.31E-08 
3.22E-02 
1.45E+00 
2.71E-09 
3.87E-01 

c r i t  based on b&w 15 
14mw, burnupz2.6363Et 

x15, 3.00wt%, 20gwd/mtu 40% h20 
04mwd f l u x =  2.97E+07n/cm**2-se 

nut[ i d e  c o n c e n t r a t i o n s ,  gram 
b a s i s  = s i n g l e  r e a c t o r  assemb ****** d ******* d ******* d 

6 . 4 7 ~ + 0 1  6.53E+01 6 . 5 3 ~ + 0 1  
5.02E-01 5.11E-01 5.11E-01 
2.87E-02 2.91E-02 2.91E-02 
9.37E-04 9.45E-04 9.45E-04 
1.56E-09 1.57E-09 1.57E-09 
4.26E-04 4.29E-04 4.29E-04 
6.41E-11 6.43E-11 6.44E-11 
2.22E-11 2.23E-11 2.13E-11 
9.74E-10 9.81E-10 9.81E-10 

.00E+00 .00E+00 .00E+00 
9.66E-02 9.84E-02 9.85E-02 

.00E+00 .00E+00 .00E+00 
2.62E-07 2.64E-07 2.64E-07 
3.80E-12 3.81E-12 3.82E-12 
2.11E-12 2.12E-12 2.02E-12 
3.63E-10 3.67E-10 3.67E-10 
7.23E-10 7.28E-10 7.28E-10 
7.24E-06 7.29E-06 7.29E-06 

.00E+00 .00E+00 .00E+00 
4.20E-17 4.21E-17 4.22E-17 
1.11E-22 l . l l E - 2 2  1.06E-22 
5.46E-19 5.51E-19 5.51E-19 
9.95E-17 1.00E-16 1.00E-16 
5.27E-17 5.29E-17 5.30E-17 
8.42E-17 8.46E-17 8.08E-17 
1.13E-10 1.13E-10 1.13E-10 
3.95E-29 3.96E-29 3.64E-44 
1.17E-13 1.18E-13 1.18E-13 
3.23E-14 3.24E-14 3.10E-14 
2.00E-07 2.02E-07 2.02E-07 
4.28E-26 4.30E-26 4.01E-41 
2.92E-08 2.93E-08 2.94E-08 
1.84E-10 1.84E-10 1.76E-10 
1.70E-07 1.71E-07 1.71E-07 
3.06E-02 3.08E-02 3.08E-02 
1.63E-10 1.64E-10 1.64E-10 
1.15E-07 1.16E-07 1.16E-07 
2.03E-05 2.04E-05 2.04E-05 
1.99E-14 2.00E-14 2.00E-14 
2.09E-24 2.10E-24 1.96E-39 
4.72E-08 4.74E-08 4.74E-08 
3.51E-08 3.52E-08 3.36E-08 
3.30E-02 3.33E-02 3.33E-02 
1.48E+00 1.49E+00 1.49E+00 
3.53E-09 3.53E-09 2.70E-09 
3.98E-01 4.01E-01 4.01E-01 

8% I 

oms 
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1 
sas2h: 

power 
0 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% u02 
.= 4.890E-04mw, burnup=2.6363E+04mwd f l u x =  2.97E+07n/cm**2-sec 

n u c [ i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charge ******* d ******* d ******* d ******* d ******* d 
1.39E-06 1.39E-06 1.39E-06 1.39E-06 1.39E-06 1.39E-06 
1.81E-11 1 8 1 E - 1  1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.87E-36 2.01E-21 2.02E-21 2.03E-21 2.04E-21 1.90E-36 
7.01E-32 7.05E-17 7.11E-17 7.16E-17 7.22E-17 7.22E-32 
1.18E-06 1.27E-06 1.27E-06 1.28E-06 1.28E-06 1.19E-06 
7.58E-01 7.63E-01 7.69E-01 7.74E-01 7.80E-01 7.80E-01 
1.02E+01 1.02E+01 1.02E+OI 1.02E+01 1.02E+01 1.02E+OI 
6.54E+02 6.54E+02 6.54E+02 6.54E+02 6.54E+02 6.54E+02 
1.95E+02 1.95E+02 1.95E+02 1.95E+02 1.95E+02 1.95E+02 
2.92E-13 4.17E-07 4.17E-07 4.18E-07 4.18E-07 2.76E-13 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
3.77E-23 3.77E-08 3.77E-08 3.77E-08 3.77E-08 3.77E-23 
4.20E-34 4.33E-34 4.46E-34 4.59E-34 4.72E-34 4.72E-34 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.16E-14 1.02E-12 1.02E-12 1.02E-12 1.02E-12 9.88E-15 
2.43E-28 2.43E-13 2.43E-13 2.43E-13 2.43E-13 2.43E-28 
2.65E-06 2.65E-06 2.66E-06 2.66E-06 2.67E-06 2.67E-06 
4.03E+01 4.03E+01 4.03E+01 4.03E+01 4.02E+01 4.02E+01 
4.14E-15 1.82E-07 1.82E-07 1.82E-07 1.82E-07 3.95E-15 
1.54E-13 5.45E-06 5.45E-06 5.45E-06 5.45E-06 1.52E-13 
3.59E-36 3.69E-36 3.80E-36 3.92E-36 4.03E-36 4.03E-36 
4.08E-38 1.37E-16 1.37E-16 1.38E-16 1.38E-16 4.53E-38 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.06E-11 1.38E-10 1.38E-10 1.38E-10 1.38E-10 2.92E-11 
3.03E-29 3.00E-14 2.99E-14 2.98E-14 2.97E-14 2.95E-29 
2.61E-03 2.75E-03 2.76E-03 2.76E-03 2.76E-03 2.60E-03 
2.53E+01 2.52E+01 2.50E+01 2.49E+01 2.48E+01 2.48E+01 
2.66E-01 2.63E-01 2.60E-01 2.57E-01 2.55E-01 2.55E-01 
9.48E-06 1.31E-05 1.30E-05 1.29E-05 1.27E-05 8.96E-06 
4.85E-05 4.85E-05 4.85E-05 4.85E-05 4.85E-05 4.85E-05 
1.58E-29 1.25E-14 1.25E-14 1.25E-14 1.26E-14 1.59E-29 
2.09E-23 2.16E-23 2.22E-23 2.28E-23 2.35E-23 2.35E-23 

.00E+00 l . lOE-34  1.14E-34 1.17E-34 1.21E-34 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.35E-35 1.33E-20 1.32E-20 1.31E-20 1.30E-20 1.29E-35 
6.19E-33 6.09E-18 6.04E-18 5.98E-18 5.92E-18 5.91E-33 
3.99E-04 3.93E-04 3.90E-04 3.86E-04 3.82E-04 3.81E-04 
2.24E-08 2.27E-08 2.26E-08 2.24E-08 2.21E-08 2.14E-08 
2.89E-13 1.81E-12 1.79E-12 1.78E-12 1.76E-12 2.76E-13 
1.76E-07 1.75E-07 1.75E-07 1.74E-07 1.73E-07 1.73E-07 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.63E-31 1.63E-16 1.62E-16 1.62E-16 1.61E-16 1.61E-31 
2.24E-40 2.16E-35 2.23E-35 2.29E-35 2.36E-35 1.94E-40 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 1.30E-23 1.29E-23 1.28E-23 1.27E-23 .00E+00 
5.83E-11 3.65E-10 3.62E-10 3.59E-10 3.55E-10 5.57E-11 
8.87E-16 1.03E-15 1.03E-15 1.02E-15 1.01E-15 8.44E-16 
1.96E-12 2.56E-12 2.55E-12 2.54E-12 2.53E-12 1.92E-12 
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1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 

power= 4.890E-04mw, burnup=2.6363E+04mwd f l u x =  2.97E+07n/cm**2-sec 
0 n u c I i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly 
charge ******* d ******* d ******* d ******* d ******* d 

cm245 6.51E-15 6.37E-15 6.24E-15 6.12E-15 6.00E-15 6.00E-15 
cm246 4.63E-17 4.51E-17 4.39E-17 4.27E-17 4.16E-17 4.15E-17 
cm247 9.20E-20 9.23E-20 9.27E-20 9.30E-20 9.33E-20 9.33E-20 
cm248 5.35E-22 5.44E-22 5.52E-22 5.60E-22 5.69E-22 5.69E-22 

cm251 . OOE+OO 
t o t a l s  3.73E+04 

0 f l u x  
0 I q  a r r a y  has 
0 3 q  a r r a y  has 
0 3q a r r a y  has 
0 3q a r r a y  has 
0 4q a r r a y  has 
0 54q a r r a y - h a s  
l l i b r a r y  i n f o r m a t i o n . .  

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73€+04 
2.97E+07 2.97E+07 2.97€+07 2.97E+07 2.97E-08 

20 e n t r i e s .  
1 e n t r i e s .  
1 e n t r i e s .  
1 e n t r i e s .  
1 e n t r i e s .  

12 e n t r i e s .  

c r o s s - s e c t i o n  d a t a  taken  f rom p o s i t i o n  number 1 o f  l i b r a r y  on u n i t  15. 

pass 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spect rumt f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m id  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... 
pass 1 
pass 0 
*sca le -sys tem c o n t r o l  module sas2 l i b r a r y *  
used a t ime-dependent  n e u t r o n  spectrum, f o r  each o f  t h e  above passes 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n a p p l i e s  m i d  t i m e  d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r y  updated was... ................................................................................ 
* * 
* p r e l i m  l u r  o r i g e n - s  b i n a r y  work ing  l i b r a r y - - i d  = 1143 * 
* made f rom m o d i f i e d  card- image o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
* d a t a  f rom t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  L i b r a r i e s  * 
* decay da ta ,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  * 
* * 
* n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  u e r e  roduced f rom 
* t h e  11presas211 case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  " iurnup1l  l i b r a r y  * 

f i s s i o n  p r o d u c t  y i e l d s  a r e  f rom e n d f / b - v  

h o t o n  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tEe  pho ton  d a t a  a r e  f rom t h e  master pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  

* see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates * 
* * 
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................................................................................ 
. o t h e r  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r y .  
d a t a  s e t  name: f t 1 5 f 0 0 1  

8/29/1996 d a t e  l i b r a r y  was produced 
1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  
689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

7993 number o f  nonzero o f f - d i a g o n a l  m a t r i x  e lements ................................................................................ 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt% 2Ogwd/mtu 40% h20/ 8% uo2 

power= .OOmw, burnup= 26809. mwd, f l u x =  2.67~+07n/crn**2-sec 
page 268 

b a s i s  = 
(note,  k - i n f i n i t i e s ,  c l a d  and moderator  a b s o r p t i o n s  a r e  c o r r e c t ,  o n l y ,  i f  c o r r e c t l y  we igh ted  c r o s s  s e c t i o n s  a r e  a p p l i e d . )  

i n i t i a l  ******* ,-J ******* d ******* d ******* d 
p r o d u c t i o n s  1.274810E+06 1.274209E+06 1.273613E+06 1.273022E+06 1.272436E+06 
a b s o r p t i o n s  1.042014E+06 1.041739E+06 1.041467E+06 1.041197E+06 1.040930E+06 
k i n f i n i t y  1.223409E+00 1.223155E+00 1.222903E+00 1.222653E+OO 1.222404E+00 

i n i t i a l  ******* d ******* d ******* d ******* d 
a c t i n i d e  
a b s o r p t i o n s  1.021634E+06 1.021322E+06 1.021013E+06 1.020707E+06 1.020404E+06 
n o n - a c t i n i d e  
abs. f r a c s .  1.955879E-02 1.959932E-02 1.963931E-02 1.967925E-02 1.971906E-02 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  page 269 

f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
power= .OOmw, burnup= 26809.mwd, f l u x =  2.97E+07n/cm**2-sec 

in i t ia l  ******* d ******* d ******* d ******* d 
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9.02E-06 9.06E-06 9.10E-06 9.14E-06 9.18E-06 
ru102  89 8.63E-06 8.67E-06 8.71E-06 8.75E-06 8.79E-06 
ce142 7.55E-06 7.59E-06 7.62E-06 7.66E-06 7.69E-06 
nd148 7.26E-06 7.29E-06 7.32E-06 7.36E-06 7.39E-06 
sml5 1 6.62E-06 7.00E-06 7.00E-06 7.01E-06 7.01E-06 
nd146 6.14E-06 6.17E-06 6.20E-06 6.23E-06 6.26E-06 
pd107 5.78E-06 5.80E-06 5.83E-06 5.86E-06 5.88E-06 
in115  5.36E-06 5.39E-06 5.41E-06 5.43E-06 5.46E-06 
ba138 5.22E-06 5.25E-06 5.27E-06 5.29E-06 5.32E-06 
ce140 4.89E-06 4.91E-06 4.94E-06 4.96E-06 4.98E-06 
xe132 4.49E-06 4.51E-06 4.53E-06 4.55E-06 4.57E-06 
mo 98 2.98E-06 2.99E-06 3.00E-06 3.02E-06 3.03E-06 
no1 00 2.92E-06 2.93E-06 2.94E-06 2.96E-06 2.97E-06 
xe134 2.89E-06 2.90E-06 2.91E-06 2.93E-06 2.94E-06 
z r  92  2.28E-06 2.29E-06 2.30E-06 2.32E-06 2.33E-06 

i 1 2 7  2.18E-06 2.19E-06 2.20E-06 2.21E-06 2.22E-06 
ru104 1.99E-06 2.00E-06 2.01E-06 2.02E-06 2.03E-06 

1 sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3 .00ut%,  20gud/mtu 40% h20/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw, burnup= 26809.mwd f l u x =  2.97€+07n/cm**2-sec 
0 i n i t i a l  ******* d ******* d i****** 'j ******* d 

z r  96 
nd150 
xe136 
gd154 
c d l l l  
b r  81  
r b  85 
ba135 
z r  94 
z r  90  
sm154 
te130  
r b  8 7  
pd106 
se  7 7  
gd156 
rulOO 
k r  84 
dy161 
xe135 
nd142 
ba134 
s b l 2 l  
sm148 
se  79  
sb123 
pd104 
n b  93 
k r  86 
te128  
tb159  
se  80 
te125 
gd158 
ag107 
c d l  I 2  
b r  79  
c d l l O  

f i s s i o n  p r o d u c t s  page 270 
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dy162 
eu152 
dy164 
sn117 
mo 9 6  
li 6 
xe129 
cd114 
sn119 
p d l l O  
sn115 
sas2h: f 

powe 

pm147 
s r  88 
xe130 
t e l 2 6  
ba136 
eu155 
se 82  
k r  82  
dy163 
se  78  
sn126 
sn124 
as 75 
in113  
eu154 
sn118 
s n l 2 2  
cd116 
sn120 
ge 73  
s r  9 0  
dy160 
ho165 
gd160 
rh105 
xe128 
ge 7 6  
cs134 
s r  8 6  
cs137 
sn116 
te124  
p r143  
xe133 
ce141 
n b  94 
te122  
s r  8 7  
s e  76  
pm149 
nd147 
k r  80 
e r166  
ce144 

1996 F i l e  

6.79E-08 
4.62E-08 
6.30E-08 
6.11E-08 
5.93E-08 
5.67E-08 
5.10E-08 
5.20E-08 
4.64E-08 
4.32E-08 
4.25E-08 

a r - f i e l d  c r  

r =  .OOmw 
i n i t i a l  

Name: tu f f9 . sum BBA000000-01717-0200-00021 REV 00 A T T A C  

6.82E-08 6.86E-08 6.89E-08 6.93E-08 
6.76E-08 6.77E-08 6.78E-08 6.80E-08 
6.33E-08 6.35E-08 6.37E-08 6.40E-08 
6.14E-08 6.16E-08 6.19E-08 6.22E-08 
5.98E-08 6.03E-08 6.08E-08 6.14E-08 
5.70E-08 5.72E-08 5.74E-08 5.76E-08 
5.17E-08 5.24E-08 5.32E-08 5.39E-08 
5.23E-08 5.25E-08 5.28E-08 5.30E-08 
4.66E-08 4.69E-08 4.71E-08 4.73E-08 
4.34E-08 4.36E-08 4.38E-08 4.40E-08 
4.27E-08 4.29E-08 4.30E-08 4.32E-08 

i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 
f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

I burnup= 26809 mud f l u x =  2.97E+07n/cm**2-sec 
i****** d ******i d A * * * * * *  d ******* d 

X I X  Page 

f i s s i o n  p r o d u c t s  page 271 
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k r  85 4.29E-11 6.86E-11 6.87E-11 6.87E-11 6.87E-11 
ge 74 5.66E-11 5.68E-11 5.71E-11 5.73E-11 5.76E-11 
ru103 4.72E-26 4.72E-11 4.72E-11 4.72E-11 4.72E-11 
ge 72 4.20E-11 4.22E-11 4.24E-11 4.26E-11 4.28E-11 
zr 95 6.72E-24 -1.98E-11 1.98E-11 1.98E-11 1.98E-11 

1 sas2h: f a r - f i e l d  c r l t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  

power= .OOmw, burnup= 26809.mwd, f l u x =  2.97E+07n/cm**2-sec 
0 in i t ia l  ******* d ******* d ******* d ******* d 

ru106 3.26E-14 
s r  89 4.25E-27 
k r  8 7  2.75E-27 
ce143 2.12E-27 
sb125 3.37E-13 

1.62E-12 
la140  Y 9 0  1.86E-27 
rno 99  1.61E-27 
te127m 5.33E-20 

i 1 3 1  
te129m 

P,14;m 
sn114 
a g l l l  
eu157 
cs136 
li 7 
tb160 
c d l  l 5m 
sb126 
p r142  
pm148 

sas2h: f a r - f  i e l d  c r i  t based on b&w 15x15, 3.00.wt%, 20gwd/mtu 40% h20/ 8% uo2 

f i s s i o n  p r o d u c t s  

f i s s i o n  p r o d u c t s  

page 272 

page 273 
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0 f r a c t i o n  o f  t o t a l  a b s o r p t i o n  r a t e  
power= .OOmw, burnup= 26809.mwd, f l u x =  2.97€+07n/cm**2-sec 

0 in i t ia l  ******* d ******* d ******* d ******* d 

a g l l O  2.70E-24 7.90E-18 7.94E-18 7.98E-18 8.02E-18 
i n l l 9 m  4.14E-33 4.14E-18 4.14E-18 4.14E-18 4.14E-18 
i n 1 1 9  3.27E-34 3.36E-19 3.36E-19 3.36E-19 3.36E-19 
in120  .00E+00 5.34E-23 5.34E-23 5.34E-23 5.34E-23 
inl2Om .00E+00 8.05E-24 8.04E-24 8.03E-24 8.02E-24 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembly 

charge ******* d ******* d ******* ,.j ******* d 
h 1 1.57E-03 1.58E-03 1.58E-03 1.59E-03 1.60E-03 
h 2 4.70E-06 4.72E-06 4.74E-06 4.76E-06 4.78E-06 
h 3 5.04E-12 7.59E-12 7.60E-12 7.61E-12 7.62E-12 
h 4 .00E+00 3.86E-36 3.87E-36 3.87E-36 3.88E-36 

he 3 1.90E-08 1.90E-08 1.90E-08 1.91E-08 1.91E-08 
h e  4 2.61E-04 2.62E-04 2.63E-04 2.64E-04 2.65E-04 
h e  6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
n e  20 3.13E-05 3.15E-05 3.16E-05 3.17E-05 3.19E-05 
n e  21 1.48E-08 1.49E-08 1.50E-08 1.52E-08 1.53E-08 
ne 22 2.06E-07 2.07E-07 2.08E-07 2.09E-07 2.10E-07 
ne 23 8.88E-31 8.87E-16 8.87E-16 8.87E-16 8.88E-16 
na 22 7.61E-13 5.26E-12 5.26E-12 5.26E-12 5.26E-12 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 3.24E-24 3.23E-09 3.24E-09 3.24E-09 3.24E-09 
na 24m 5.32E-31 5.31E-16 5.32E-16 5.32E-16 5.32E-16 
na 25 5.36E-39 5.40E-24 5.45E-24 5.49E-24 5.54E-24 
mg 24 2.02E-01 2.03E-01 2.04E-01 2.04E-01 2.05E-01 
mg 25 1.53E-06 1.54E-06 1.56E-06 1.57E-06 1.58E-06 
mg 26 4.69E-06 4.71E-06 4.73E-06 4.75E-06 4.77E-06 
mg 2 7  2.65E-28 2.65E-13 2.65E-13 2.65E-13 2.65E-13 
mg 28 .00E+00 6.76E-26 6.76E-26 6.77E-26 6.77E-26 
a l  2 7  4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
a1  28 2.40E-26 2.40E-11 2.40E-11 2.40E-11 2.40E-11 
a l  29 4.38E-37 4.41E-22 4.45E-22 4.49E-22 4.53E-22 
a l  30  .00E+00 1.50E-31 1.52E-31 1.54E-31 1.56E-31 
s i  28 5.87E-01 5.90E-01 5.92E-01 5.95E-01 5.97E-01 
s i  29 1.40E-05 1.41E-05 1.42E-05 1.43E-05 1.44E-05 
s i  30 3.55E-10 3.59E-10 3.64E-10 3.68E-10 3.73E-10 
s i  31  3.18E-38 3.23E-23 3.27E-23 3.31E-23 3.35E-23 
s i  32  6.79E-30 7.08E-30 7.19E-30 7.29E-30 7.39E-30 

t o t a l s  5.75E+04 5.75E+04 5.75E+04 5.75€+04 5.75E+04 
f l u x  2 . 9 7 ~ + 0 7  2.97E+07 2.97€+07 2.97E+07 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 

n u c l i d e  c o n c e n t r a t i o n s .  gram atoms 
b a s i s  = s i n g l e  r e a c t o r v a s s e m b l y  

charge ******* d ******* d ******* d ******* d 
he 4 6.53E+01 6.59E+01 6.65E+01 6.70E+01 6.76E+01 
pb206 5.11E-01 5.19E-01 5.28E-01 5.36E-01 5.45E-01 
pb207 2.91E-02 2.95E-02 2.99E-02 3.03E-02 3.08E-02 
pb208 9.45E-04 9.53E-04 9.61E-04 9.69E-04 9.77E-04 
pb209 1.57E-09 1.58E-09 1.60E-09 1.61E-09 1.62E-09 
pb2lO 4.29E-04 4.32E-04 4.35E-04 4.37E-04 4.40E-04 
pb211 6.44E-11 6.46E-11 6.48E-11 6.50E-11 6.53E-11 

l i g h t  e lemen ts  page 274 
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po2lO 
po2 l  lm  
p 0 2 l l  
p02 12 
po2 13 
p02 14 
p02 15 
p02 16 
p02 18 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227  
th228 
th229  
th230 
th231  
th232 
th233 
th234 
pa23 1 
pa232 

sas2h: 
power 

f a r - f i e l d  c r i t  based on b&w 15 
-=  9.787E-04mw, burnup=2.6809E* 

charge * 
1.39E-06 
1.81E-11 
8.07E-12 

n u c i i d e  c o n c e n t r a t i o n s ,  gram a t  
b a s i s  = s i n g l e  r e a c t o r  assembly '****** d ******* d 

1.39E-06 1.39E-06 
1.81E-11 1.81E-I1 
8.07E-12 8.07E-12 

.00E+00 .00E+00 
2.06E-21 2.07E-21 
7.37E-17 7.42E-17 
1.30E-06 1.30E-06 
7.96E-01 8.02E-01 
1.02E+01 1.02E+01 
6.53E+02 6.53E+02 
1.96E+02 1.96E+02 
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~ 2 3 7  2.76E-13 4.18E-07 4.18E-07 4.19E-07 4.19E-07 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
~ 2 3 9  3.77E-23 3.77E-08 3.77E-08 3.77E-08 3.78E-08 
~ 2 4 0  4.72E-34 4.86E-34 4.99E-34 5.13E-34 5.27E-34 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

np235 9.88E-15 1.02E-12 1.02E-12 1.02E-12 1.02E-12 
np236m 2.43E-28 2.42E-13 2.42E-13 2.42E-13 2.43E-13 
np236 2.67E-06 2.67E-06 2.67E-06 2.68E-06 2.68E-06 
np237 4.02E+01 4.02E+01 4.02E+01 4.02E+01 4.02E+01 
np238 3.95E-15 1.82E-07 1.82E-07 1.82E-07 1.82E-07 
np239 1.52E-13 5.45E-06 5.45E-06 5.46E-06 5.46E-06 
np240m 4.03E-36 4.14E-36 4.26E-36 4.38E-36 4.50E-36 
np240 4.53E-38 1.38E-16 1.38E-16 1.38E-16 1.38E-16 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pu236 2.92E-11 1.37E-10 1.38E-10 1.38E-10 1.38E-10 
pu237 2.95E-29 2.95E-14 2.94E-14 2.93E-14 2.92E-14 
pu238 2.60E-03 2.75E-03 2.76E-03 2.76E-03 2.76E-03 
pu239 2.48E+01 2.47€+01 2.45E+01 2.44E+01 2.43E+01 
pu240 2.55E-01 2.52E-01 2.49E-01 2.47E-01 2.45E-01 
pu241 8.96E-06 1.26E-05 1.25E-05 1.23E-05 1.22E-05 
pu242 4.85E-05 4.85E-05 4.85E-05 4.86E-05 4.86E-05 
pu243 1.59E-29 1.26E-14 1.26E-14 1.26E-14 1.26E-14 
pu244 2.35E-23 2.42E-23 2.49E-23 2.56E-23 2.63E-23 
pu245 .00E+00 1.24E-34 1.28E-34 1.31E-34 1.35E-34 
pu246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am239 1.29E-35 1.27E-20 1.27E-20 1.25E-20 1.24E-20 
am240 5.91E-33 5.83E-18 5.79E-18 5.74E-18 5.69E-18 
am241 3.81E-04 3.76E-04 3.73E-04 3.70E-04 3.67E-04 
am242m 2.14E-08 2.17E-08 2.16E-08 2.15E-08 2.13E-08 
am242 2.76E-13 1.73E-12 1.72E-12 1.71E-12 1.69E-12 
am243 1.73E-07 1.73E-07 1.72E-07 1.72E-07 1.71E-07 
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
am244 1.61E-31 1.60E-16 1.60E-16 1.60E-16 1.59E-16 
am245 1.94E-40 2.43E-35 2.50E-35 2.57E-35 2.64E-35 
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm241 .00E+00 1.25E-23 1.24E-23 1.23E-23 1.22E-23 
cm242 5.57E-11 3.50E-10 3.47E-10 3.45E-10 3.42E-10 
cm243 8.44E-16 9.91E-16 9.85E-16 9.77E-16 9.69E-16 
cm244 1.92E-12 2.52E-12 2.51E-12 2.51E-12 2.50E-12 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 

power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 

b a s i s  = s i n g l e  r e a c t o r  assembly  
cha rge  ******* d ******* d ******* ,-J ******* d 

cm245 6.00E-15 5.89E-15 5.78E-15 5.68E-15 5.58E-15 
cm246 4.15E-17 4.05E-17 3.95E-17 3.85E-17 3.76E-17 
cm247 9.33E-20 9.36E-20 9.39E-20 9.42E-20 9.45E-20 
cm248 5.69E-22 5.77E-22 5.86E-22 5.94E-22 6.02E-22 
cm249 .00E+O0 2.23E-33 2.26E-33 2.30E-33 2.33E-33 
cm250 2.03E-37 2.05E-37 2.07E-37 2.09E-37 2.11E-37 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 f l u x  2.97E+07 2.97E+07 2.97E+07 2.97E+07 
0 . r e s u l t s  on  L o g i c a l  u n i t  no. 71, p o s i t i o n  1, f o r  t i m e  s t e 9  4, subcase31. ( r u n  p o s i t i o n  1, case p o s i t i o n  1) 

t i t l e :  sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, Ogwd/mtu 40% h20/ 8% uo2 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 l i g h t  e lements  page 278 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 

a c t i n i d e s  page 277 
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h 1 
h 2 

he 4 
ne 20 
ne 22 
na 23 
mg 24 
mg 25 
mg 26 
a l  2 7  
s i  28 
s i  29 

t o t a l  
1 

i n i t i a l *  
1.60E-03 
9.57E-06 
1.06E-03 
6.37E-04 
4.62E-06 
1.73E+05 
4.92E+00 
3.96E-05 
1.24E-04 
1.35E+06 
1.67E+01 
4.19E-04 
1.52E+06 

b a s i s  = s i n g l e  r e a c t o r  assembl ,****** d ******* d ******* d ******* d * * * Y * * *  d 
1.60E-03 1.60E-03 1.60E-03 1.60E-03 1.60E-03 
9.57E-06 9.57E-06 9.57E-06 9.57E-06 9.57E-06 
1.06E-03 1.06E-03 1.06E-03 1.06E-03 1.06E-03 
6.37E-04 6.37E-04 6.37E-04 6.37E-04 6.37E-04 
4.62E-06 4.62E-06 4.62E-06 4.62E-06 4.62E-06 
1 . 7 3 ~ + 0 5  1.73E+05 1.73E+05 1.73E+05 1.73E+05 
4.92E+00 4.92E+00 4.92E+00 4.92E+00 4.92E+00 
3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 
1.24E-04 1.24E-04 1.24E-04 1.24E-04 1.24E-04 
1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 
1 . 6 7 ~ + 0 1  1.67E+01 1.67E+01 1.67E+01 1.67E+01 
4.19E-04 4.19E-04 4.19E-04 4.19E-04 4.19E-04 
1.52E+06 1.52E+06 1.52E+06 1.52E+06 1 . 5 2 ~ + 0 6  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gud/mtu 40% h20/ 8% uo2 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mu, burnup=2.6809E+04mwd, 

0 e lement  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = s i n g l e  r e a c t o r  assembly 

i n i t i a l * * * * * * *  d ******* d ******* d ******* d ******* d ******* d 
t o t a l s  3.01E+00 3.86E-15 2.33E-15 1.41E-15 8.51E-16 5.14E-16 3.10E-16 

1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

0 e lement  t h e r m a l  power, w a t t s  
b a s i s  = s i n g l e  r e a c t o r  assembly 

in i t ia l *******  d ******* d ******* d ******* d ******* d ******* d 
t o t a l s  5.62E-02 1.13E-18 6.84E-19 4.13E-19 2.49E-19 1.51E-19 9.10E-20 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 

decay, f o l  l o u i n g  r e a c t o r  i r r a d i a t  i o n  i d e n t  i f :ed by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 
0 n u c l i d e  gamma power. w a t t s  

b a s i s  = s i n g l e  r e a c t o r  assembly 
init ial******* d ******* d ******* d ******* d ******* d ******* d 

t o t a l  3.90E-02 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1 

dec 
0 

f a r - f i e l d  c r i t  based on b&w 15x15, 3.OOwt%, 2Ogwd/mtu 40% h20/ 8% uo2 
.ow ing  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by:  power= 9.787E-04mw, burnup=2 

n u c l i d e  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembl 

in i t ia l*******  d ******* d ******* d ******* d ******* ,, * * *Y* * *  d 
6.76E+01 7.11E+01 7.43E+01 7.72E+Ol 7.98E+01 8.23E+01 8.45E+01 
5.45E-01 6.03E-01 6.64E-01 7.27E-01 7.92E-01 8.59E-01 9.28E-01 
3.08E-02 3.35E-02 3.62E-02 3.90E-02 4.17E-02 4.44E-02 4.72E-02 
9.77E-04 9.79E-04 9.79E-04 9.79E-04 9.79E-04 9.79E-04 9.79E-04 
4.40E-04 4.58E-04 4.75E-04 4.92E-04 5.07E-04 5.21E-04 5.35E-04 
1.06E-01 1.19E-01 1.33E-01 1.47E-01 1.62E-01 1.78E-01 1.94E-01 
7.48E-06 7.79E-06 8.08E-06 8.35E-06 8.61E-06 8.86E-06 9.09E-06 
3.16E-02 3.29E-02 3.41E-02 3.53E-02 3.64E-02 3.74E-02 3.84E-02 
2.07E-05 2.07E-05 2.06E-05 2.06E-05 2.06E-05 2.06E-05 2.06E-05 
3.45E-02 3.64E-02 3.83E-02 4.02E-02 4.21E-02 4.40E-02 4.58E-02 
1.52E+00 1.58E+00 1.64E+00 1.69E+00 1.74E+00 1.79E+00 1.83E+00 
4.16E-01 4.40E-01 4.64E-01 4.88E-01 5.12E-01 5.36E-01 5.61E-01 
5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 
3.11E-02 3.11E-02 3.10E-02 3.10E-02 3.10E-02 3.10E-02 3.10E-02 
1.39E-06 1.39E-06 1.38E-06 1.38E-06 1.38E-06 1.38E-06 1.38E-06 
8.02E-01 8.41E-01 8.80E-01 9.17E-01 9.54E-01 9.91E-01 1.03E+00 
l.OZE+OI 1.01E+01 9.99E+00 9.90E+00 9.81E+00 9.72E+00 9.63E+00 
6.53E+02 6.56E+02 6.58E+02 6.61E+02 6.63E+02 6.64E+02 6.66E+02 

l i g h t  e lemen ts  page 279 
f l u x =  6.14E+07n/cm**2-sec 

l i g h t  e lemen ts  page 280 
f l u x =  6.14E+07n/cm**2-sec 

l i g h t  e lemen ts  page 281 
f l u x =  6.14E+07n/cm**2-sec 

a c t  i n i d e s  page 282 
f l u x =  6.14E+07n/cm**2-sec 
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u236 1.96€+02 1.96€+02 1.96E+02 1.96E+02 1.96E+O2 1.96E+02 1.96E+02 
u238 3.63€+04 3.63€+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 

np236 2.68E-06 2.62E-06 2.55E-06 2.49E-06 2.43E-06 2.37E-06 2.31E-06 
np237 4.02E+01 4.01E+01 4.01E+01 4.00E+01 4.00E+01 3.99E+01 3.99E+01 
pu239 2.43E+01 2.16E+01 1.91E+01 1.70E+01 1.50E+01 1.33E+01 1.18E+01 
pu240 2.45E-01 1.58E-01 1.02E-01 6.54E-02 4.21E-02 2.71E-02 1.75E-02 
pu242 4.86E-05 4.82E-05 4.78E-05 4.75E-05 4.71E-05 4.67E-05 4.64E-05 

t o t a l  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 a c t  i n i d e s  page 283 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 

0 e lement  c o n c e n t r a t i o n s ,  gram atoms 
b a s i s  = s i n g l e  r e a c t o r  assembl 

init ial******* d ******* d ******* d ******* d ******* d ***Y*** d 
he 6.76E+01 7.11E+01 7.43E+01 7.72E+01 7.98E+01 8.23E+01 8.45E+01 

5.77E-01 6.38E-01 7.02E-01 7.68E-01 8.35E-01 9.05E-01 9.76E-01 E? 1.06E-01 1.19E-01 1.33E-01 1.47E-01 1.62E-01 1.78E-01 1.94E-01 
po 7.48E-06 7.79E-06 8.08E-06 8.35E-06 8.61E-06 8.86E-06 9.09E-06 
r a 3.16E-02 3.29E-02 3.41E-02 3.53E-02 3.64E-02 3.74E-02 3.84E-02 
ac 2.08E-05 2.08E-05 2.08E-05 2.08E-05 2.07E-05 2.08E-05 2.08E-05 
t h  1.97E+00 2.06E+00 2.14E+00 2.22E+00 2.30E+00 2.37E+OO 2.44E+00 
pa 3.11E-02 3.11E-02 3.10E-02 3.10E-02 3.10E-02 3.10E-02 3.10E-02 
u 3.71€+04 3.71€+04 3.71E+04 3.71E+04 3.71E+04 3.71E+04 3.71E+04 

n p  4.02E+01 4.01E+01 4.01E+01 4.00E+01 4.00E+01 3.99E+01 3.99E+01 
p u  2.45€+01 2.17E+01 1.92E+01 1.70€+01 1.51E+01 1.34E+01 1.19E+Ol 

t o t a l s  3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
1 

sas2h: f a r - f i e l d  c r i t  based on  b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/  8% uo2 a c t  i n i d e s  page 284 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = s i n g l e  r e a c t o r  assembl 

i n i t i a l * * * * * * *  d f*f**** d **f**** d *****f* d ******* d ***Y*** d 
h e  4 2.70E+02 2.84E+02 2.97E+02 3.09E+02 3.19E+02 3.29E+O2 3.38E+02 
pb206 1.12E+O2 1.24E+02 1.37E+02 1.50E+02 1.63E+02 1.77E+02 1.91E+02 
pb207 6.37E+00 6.93E+00 7.50E+00 8.07E+00 8.63€+00 9.20E+00 9.76E+00 
pb208 2.03E-01 2.04E-01 2.04E-01 2.04E-01 2.04E-01 2.04E-01 2.04E-01 

9.24E-02 9.62E-02 9.98E-02 1.03E-01 1.06E-01 1.09E-01 1.12E-01 ? 2.21E+Ol 2.48E+Ol 2.77E+01 3.07E+01 3.39E+01 3.72E+01 4.06E+01 
b i 2 l O  5.69E-05 5.92E-05 6.14E-05 6.35E-05 6.55E-05 6.74E-05 6.91E-05 
p0210 1.57E-03 1.64E-03 1.70E-03 1.75E-03 1.81E-03 1.86E-03 1.91E-03 
rn222 4.59E-05 4.78E-05 4.96E-05 5.13E-05 5.29E-05 5.44E-05 5.58E-05 
ra223 6.64E-06 6.62E-06 6.62E-06 6.61E-06 6.61E-06 6.60E-06 6.60E-06 
ra225 3.99E-05 4.21E-05 4.43E-05 4.65E-05 4.87E-05 5.09E-05 5.30E-05 
ra226 7.14E+00 7.43E+00 7.71E+00 7.97E+00 8.22E+00 8.46E+00 8.68E+00 
ac225 2.70E-05 2.85E-05 3.00E-05 3.14E-05 3.29E-05 3.44E-05 3.58E-05 
ac227 4.70E-03 4.69E-03 4.68E-03 4.68E-03 4.68E-03 4.68E-03 4.68E-03 
t h 2 2 7  1.09E-05 1.09E-05 1.09E-05 1.09E-05 1.09E-05 1.09E-05 1.09E-05 
t h 2 2 9  7.90E+00 8.34E+00 8.77€+00 9.21E+00 9.64E+00 1.01E+01 1.05E+01 
th230  3.50E+02 3.64E+02 3.77E+02 3.89€+02 4.01E+02 4.12E+02 4.22E+02 
t h 2 3 1  8.21E-07 6.27E-07 6.29E-07 6.31E-07 6.33E-07 6.35E-07 6.36E-07 
th232  9.64E+01 l.O2E+02 1.08E+02 1.13E+02 1.19€+02 1.24E+02 1.30E+02 
th234  1.25E-04 1.25E-04 1.25E-04 1.25E-04 1.25E-04 1.25E-04 1.25E-04 
pa231 7.19E+00 7.18E+00 7.17E+00 7.16E+00 7.16E+00 7.16E+00 7.16E+00 
pa233 3.24E-04 3.23E-04 3.23E-04 3.22E-04 3.22E-04 3.21E-04 3.21E-04 

u233 1.87E+02 1.96E+02 2.05E+02 2.14E+02 2.22E+02 2.31E+02 2.39E+02 
u234 2.38E+03 2.36€+03 2.34€+03 2.32E+03 2.30E+03 2.27E+O3 2.25E+03 
u235 1.54E+05 1,54E+05 1,55E+05 1.55E+05 1.56E+05 1.56E+05 1.56E+05 
u236 4.62E+04 4.62€+04 4.62€+04 4.62E+04 4.62E+04 4.62E+04 4.62E+04 
u238 8.63E+06 8.63E+06 8.63E+06 8.63E+06 8.63E+06 8.63E+06 8.63E+06 

np236 6.33E-04 6.17E-04 6.02E-04 5.87E-04 5.73E-04 5.58E-04 5.45E-04 
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np237 9.53E+03 9.51E+03 9.50E+03 9.49E+03 9.48E+03 9.46E+03 9.45E+03 
pu239 5.81E+03 5.15E+03 4.57E+03 4.05E+03 3.60E+03 3.19E+03 2.83E+03 
pu240 5.87E+01 3.78E+01 2.44E+01 1.57E+01 1.01E+01 6.51E+00 4.19E+00 
pu242 1.18E-02 1.17E-02 1.16E-02 1.15E-02 1.14E-02 1.13E-02 1.12E-02 
am243 4.16E-05 2.81E-05 1.90E-05 1.28E-05 8.68E-06 5.86E-06 3.96E-06 

t o t a l  8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 a c t  i n i d e s  page 285 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by:  power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+O7n/cm**2-sec 

0 element c o n c e n t r a t i o n s ,  grams 
b a s i s  = s i n g l e  r e a c t o r  assembly  

initial******* d ******* d ******* d ******* d ******* d ******* d 
he 2.70E+02 2.84E+O2 2.97E+02 3.09E+02 3.19E+02 3.29E+02 3.38E+02 

l . l 9 E + 0 2  1.32E+02 1.45E+02 1.58E+02 1.72E+02 1.86E+02 2.01E+02 g? 2.21E+OI 2.48E+01 2.77E+01 3.07E+01 3.39E+01 3.72E+01 4.06E+01 
PO 1.57E-03 1.64E-03 1.70E-03 1.75E-03 1.81E-03 1.86E-03 1.91E-03 
r n  4.59E-05 4.78E-05 4.96E-05 5.13E-05 5.29E-05 5.44E-05 5.58E-05 
r a  7.14E+00 7.43E+00 7.71E+OO 7.97E+00 8.22E+00 8.46E+00 8.68E+00 
a c 4.73E-03 4.72E-03 4.71E-03 4.71E-03 4.71E-03 4.71E-03 4.71E-03 
t h  4.55E+02 4.74E+02 4.93E+02 5.12E+02 5.29E+02 5.46E+02 5.62E+02 
pa 7.19E+00 7.18E+00 7.17E+00 7.16E+00 7.16E+00 7.16E+00 7.16E+00 

u 8.84E+06 8.84E+06 8.84E+06 8.84E+06 8.84E+06 8.84E+06 8.84E+06 
np 9.53E+03 9.51E+03 9.50E+03 9.49E+03 9.48E+03 9.46E+03 9.45E+03 
Pu 5.87E+03 5.19E+03 4.59E+03 4.07E+03 3.61E+03 3.20€+03 2.83E+03 
am 8.84E-02 1.43E-04 1.91E-05 1.28E-05 8.68E-06 5.86E-06 3.96E-06 

t o t a l s  8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 
1 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h20/ 8% uo2 a c t i n i d e s  page 286 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  b : power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 

0 n u c r i d e  r a d i o a c t i v i t y ,  c u r ~ e s  
b a s i s  = s i n g l e  r e a c t o r  assembl 

initial******* d ******* d ******* d ******* d ******* d * * * * * w *  d 
t1206  9.32E-06 9.70E-06 1.01E-05 1.04E-05 1.07E-05 1.lOE-05 1.13E-05 
t 1 2 0 7  3.39E-01 3.38E-01 3.38E-01 3.38E-01 3.38E-01 3.37E-01 3.37E-01 
t 1 2 0 8  2.40E-03 4.28E-06 4.50E-06 4.71E-06 4.93E-06 5.14E-06 5.36E-06 
t1209  3.29E-02 3.47E-02 3.65E-02 3.83E-02 4.01E-02 4.19E-02 4.37E-02 
pb209 1.56E+00 1.65E+00 1.74E+00 1.83E+00 1.91E+00 2.0OE+00 2.08E+00 
pb210 7.06E+00 7.35E+00 7.62E+00 7.88E+00 8.13E+00 8.36E+00 8.58E+00 
pb211 3.40E-01 3.39E-01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 
pb212 6.69E-03 1.19E-05 1.25E-05 l . 3 l E - 0 5  1.37E-05 1.43E-05 1.49E-05 

7.06E+00 7.35E+00 7.63E+00 7.89E+00 8.13E+00 8.36E+00 8.58E+00 
7.06E+00 7.35E+00 7.62E+00 7.88E+00 8.13E+00 8.36E+00 8.58E+00 

b i 2 1 1  3.40E-01 3.39E-01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 
b i 2 1 2  6.69E-03 1.19E-05 1.25E-05 1.31E-05 1.37E-05 1.43E-05 1.49E-05 
b i 2 1 3  1.56E+00 1.65E+00 1.74E+00 1.83E+00 1.91E+00 Z.OOE+OO 2.08E+00 
b i 2 1 4  7.06E+00 7.35E+00 7.63E+00 7.89E+00 8.13E+00 8.36E+00 8.58E+00 
po210 7.06E+00 7.35E+00 7.62E+00 7.88E+00 8.13E+00 8.36€+00 8.58E+00 
p0211 9.35E-04 9.33E-04 9.32E-04 9.31E-04 9.31E-04 9.31E-04 9.31E-04 
p0212 4.29E-03 7.64E-06 8.02E-06 8.40E-06 8.78E-06 9.17E-06 9.55E-06 
po213 1.53E+00 1.62E+00 1.70E+00 1.79E+00 1.87E+00 1.95€+00 2.04E+00 
po214 7.06E+00 7.35E+00 7.62E+00 7.88E+00 8.13E+00 8.3&+00 8.58E+00 
p0215 3.40E-01 3.39E-01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 
p0216 6.69E-03 1.19E-05 1.25E-05 1.31E-05 1.37E-05 1.43E-05 1.49E-05 
po218 7.06E+00 7.35E+00 7.63E+00 7.89E+00 8.13E+00 8.36€+00 8.58E+00 
a t 2 1 7  1.57E+00 1.65E+00 1.74E+00 1.83E+00 1.91E+00 2.00E+00 2.08E+00 
rn219 3.40E-01 3.39E-01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 
rn22O 6.69E-03 1.19E-05 1.25E-05 1.31E-05 1.37E-05 1.43E-05 1.49E-05 
rn222 7.06E+00 7.35E+00 7.63E+00 7.89E+00 8.13E+00 8.36E+00 8.58E+00 
f r 2 2 1  1.57E+00 1.65E+00 1.74E+00 1.83E+00 1.91E+00 2.OOE+00 2.08E+00 
f r 2 2 3  4.69E-03 4.68E-03 4.68E-03 4.67E-03 4.67E-03 4.67E-03 4.67E-03 
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ra223 3.40E-01 3.39E-01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 
ra224  6.69E-03 1.19E-05 1.25E-05 1.31E-05 1.37E-05 1.43E-05 1.49E-05 
ra225 1.57E+00 1.65€+00 1.74E+00 1.83€+00 1.91E+00 2.00€+00 2.08€+00 
ra226 7.06E+00 7.35E+00 7.63E+00 7.89E+00 8.13E+00 8.36€+00 8.58€+00 
ra228 1.06E-05 l . 12E-05  1.18E-05 1.24E-05 1.30E-05 1.37E-05 1.43E-05 
ac225 1.57€+00 1.65€+00 1.74E+00 1.83€+00 1.91€+00 2.00E+00 2.08E+OD 
ac227 3.40E-01 3.39E-01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 
ac228 1.06E-05 1.12E-05 1.18E-05 1.24E-05 1.30E-05 1.37E-05 1.43E-05 
t h 2 2 7  3.35E-01 3.35E-01 3.34E-01 3.34E-01 3.34E-01 3.34E-01 3.34E-01 
th228  6.69E-03 1.19E-05 1.25E-05 1.31E-05 1.37E-05 1.43E-05 1.49E-05 
th229  1.57€+00 1.65€+00 1.74E+00 1.83E+00 1.91€+00 2.00€+00 2.08E+00 
th230  7.23€+00 7.51E+00 7.78€+00 8.03E+00 8.26€+00 8.49€+00 8.70E+00 
th231  4.37E-01 3.33E-01 3.35E-01 3.36E-01 3.37E-01 3.38E-01 3.38E-01 
th232  1.06E-05 1.12E-05 1.18E-05 1.24E-05 1.30E-05 1.37E-05 1.43E-05 
th234  2.90E+00 2.90€+00 2.9OE+OO 2.90€+00 2.90E+00 2.90E+00 2.90E+00 
pa231 3.40E-01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 3.38E-01 
pa233 6.72€+00 6.71E+00 6.70€+00 6.69€+00 6.68€+00 6.67E+00 6.66€+00 
pa234m 2.90€+00 2.90€+00 2.90€+00 2.90€+00 2.90€+00 2.90€+00 2.90€+00 
pa234 3.77E-03 3.77E-03 3.77E-03 3.77E-03 3.77E-03 3.77E-03 3.77E-03 

~ 2 3 2  6.68E-03 7.24E-07 7.06E-07 6.89E-07 6.72E-07 6.55E-07 6.39E-07 
u233 1.80E+00 1.89€+00 1.98E+00 2.06E+00 2.14E+00 2.23€+00 2.31€+00 
u234 1.48€+01 1.47E+01 1.45€+01 1.44E+01 1.43E+01 1.41E+01 1.40€+01 
u235 3.32E-01 3.33E-01 3.35E-01 3.36E-01 3.37E-01 3.38E-01 3.38E-01 
u236 2.99E+00 2.99E+00 2.99€+00 2.99€+00 2.99E+00 2.99€+00 2.99E+00 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 a c t  i n i d e s  page 287 

decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  br ;  power= 9.7871-OCmw, burnup=2.6809E+04mwd, f l u x =  6.14E+O7n/cm**2-sec 
0 nuc i d e  r a d i o a c t i v i t y ,  c u r i e s  

b a s i s  = s i n g l e  r e a c t o r  assembl 
in i t ia l******* d ******* d ******* d ******* d ******* d * * * * * w *  d 

u238 2.90E+00 2.90€+00 2.90€+00 2.90€+00 2.90€+00 2.90E+00 2.90€+00 
np236 8.34E-06 8.14E-06 7.94E-06 7.74E-06 7.55E-06 7.36E-06 7.18E-06 
np237 6.72€+00 6.71E+00 6.70€+00 6.69E+00 6.68€+00 6.67E+00 6.66E+00 
np239 3.03€+02 5.61E-06 3.79E-06 2.56E-06 1.73E-06 1.17E-06 7.91E-07 
pu236 1.70E-05 7.24E-07 7.06E-07 6.89E-07 6.72E-07 6.55E-07 6.39E-07 
pu239 3.60€+02 3.20€+02 2.84€+02 2.52€+02 2.23E+02 1.98E+02 1.76E+02 
pu240 1.33€+01 8.59E+00 5.53€+00 3.56€+00 2.29E+00 1.48E+OO 9.51E-01 
pu242 4.65E-05 4.61E-05 4.58E-05 4.54E-05 4.51E-05 4.47E-05 4.44E-05 
am243 8.31E-06 5.61E-06 3.79E-06 2.56E-06 1.73E-06 1.17E-06 7.91E-07 

t o t a l  1.14€+03 4.61E+02 4.25€+02 3.94€+02 3.67E+02 3.44€+02 3.24€+02 
1 
I 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% u02 a c t i n i d e s  page 288 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 

0 e lement  t h e r m a l  power, w a t t s  
b a s i s  = s i n g l e  r e a c t o r  assembly 

in i t ial******* d ******* d ******* d ******* d ******* d ******* d 



'-j r 
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am 1.01E-02 1.34E-05 1.39E-07 8.25E-08 5.58E-08 3.77E-08 2.55E-08 
t o t a l s  1.65E+01 1.31E+01 1.2OE+OI 1.10E+01 1.02E+01 9.42E+00 8.77E+00 

1 

dec 
0 

t 

sas2h: 
:ay, f o l l  

t 1207 
t 1208 
t 1209 
pb2lO 
pb211 
pb212 

sP:l: 
b i 2 1 1  
b i 2 1 2  
b i 2 1 3  
b i 2 1 4  
po2lO 
p02 l  I 
~ 0 2 1 4  
~ 0 2 1 5  
rn219 
rn222 
f r 2 2 1  
f r223 
ra223 
ra225 
ra226 
ac225 
ac227 
ac228 
th227  
th229 
th230 
th23 1 
th234 
pa23 1 
pa233 
pa234m 
pa234 

u233 
u234 
u235 
u236 
u238 

np236 
np237 
pu239 
pu240 

o t a i  

f a r - f  i e l d  
.owing reac 

i n i t i a l *  

c r i t  based 
: t o r  i r r a d i  

'****** d * 

I on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
a t i o n  i d e n t i f i e d  by! power= 9.787E-04mw, burnup=2 

nuc i d e  gamma power, w a t t s  
b a s i s  = s i n g l e  r e a c t o r  assembly ****** d ******* d ******* d ******* d ******* d 

a c t i n i d e s  page 
.6809E+04mwdr f l u x =  6.14E+07n/cm**2-sec 

1 
sas2h: f a r - f i e l d  c r i t  based on b&w 15x15 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  page 290 

decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 
0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 

b a s i s  = s i n g l e  r e a c t o r  assembly 
init ial******* d ******* d ******* d ******* d ******* d ******* d 

li 6 3.17E-04 3.17E-04 3.17E-04 3.17E-04 3.17E-04 3.17E-04 3.17E-04 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00ut%, 20gud/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  page 291 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cmx*2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = s i n g l e  r e a c t o r  assembly 

in i t ia l******* d ******* d ******* d ******* d ******* d *-****** d 
ru104 2.69E+02 2.69E+02 2.69E+02 2.69E+02 2.69E+02 2.69E+02 2.69E+02 
pd104 1.58E+01 1.58E+01 1.58E+01 1.58E+Ol 1.58E+01 1.58E+01 1.58E+01 
pd105 1.64E+02 1.64E+02 1.64E+02 1.64€+02 1.64E+02 1.64E+02 1.64E+02 



, 

03 15:43 

pd106 
pd107 
ag107 
pd108 
cd108 
ag109 
p d l  1 0 
c d l  10 
c d l  I I 
c d l  I 2  
cd113 
in113 
cd114 
sn114 
in115 
sn115 
cd116 
sn116 
sn117 
sn118 
sn119 
snl2O 
s b l 2 l  
sn122 
te122 
sb123 
te123 
sn124 
te124 
te125 
sn126 
te126 

i 1 2 7  
te128 
xe128 

i 1 2 9  
xe129 
te130 
xe130 
xe131 
xe132 
ba132 
cs133 
xe134 
ba134 
cs135 
ba135 
xe136 
ba136 
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sas2h: f a r - f i e l d  c r i t  based on b&u 15x15, 3.00wt%, 2Ogud/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  page 292 
decay, f o l l o u i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: pouer= 9.787E-04mw, burnup=2.6809E+04mud, f l u x =  6.14E+07n/cm**2-sec 

0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = s i n g l e  r e a c t o r  assembly 

in i t ia l******* d ******* d ******* d ******* d ******* d ******* d 
ba137 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 
ba138 1.10E+03 l . lOE+03 l.lOE+03 l . lOE+03 l . lOE+03 1.10E+03 l . lOE+03 
la138  5.84E-03 5.84E-03 5.84E-03 5.84E-03 5.84E-03 5.84E-03 5.84E-03 
La139 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 
ce140 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 I.O5E+03 
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p r 1 4 1  
ce142 
nd142 
nd143 
nd144 
nd145 
nd146 
sm146 
sm147 
nd148 
sm148 
sm149 
nd150 
sm150 
eu15 1 
sm152 
gd152 
eu153 
sm154 
gd154 
gd155 
gd156 
gd157 
gd158 
tb159  
gd160 
dy160 
dy161 
dy162 
dy163 
dy164 
ho165 
e r166  
e r 1 6 7  
e r170  
yb171 

o t a l  

sas2h: f a r - f i e l d  c r i t  based on  b8w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 f i s s i o n  p r o d u c t s  page 293 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by:  power= 9.787E-04mw, burnup=2.6809E+04mud, f l u x =  6.14E+07n/cm**2-sec 

0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = s i n g l e  r e a c t o r  assembly 

in i t ia l******* d ******* d ******* d ******* d ******* d ******* d 
b e  10 2.37E-06 2.36E-06 2.36E-06 2.36E-06 2.35E-06 2.35E-06 2.34E-06 
se  7 9  5.22E-02 5.18E-02 5.13E-02 5.09E-02 5.04E-02 5.00E-02 4.95E-02 
r b  8 7  2.18E-05 2.18E-05 2.18E-05 2.18E-05 2.18E-05 2.18E-05 2.18E-05 
z r  93 1.13E+00 1.13E+00 1.12E+00 1.12E+00 1.12€+00 1.12E+00 1.12E+00 
n b  93m 1.13€+00 1.13E+00 1.12€+00 1.12E+00 1.12E+00 1.12E+00 1.12E+00 
n b  94 1.03E-04 8.92E-05 7.73E-05 6.71E-05 5.82E-05 5.05E-05 4.38E-05 
t c  9 9  1.06€+01 1.05€+01 1.03E+01 1.02E+01 1.01€+01 9.92E+00 9.78E+00 
pd107 2.33E-02 2.33E-02 2.33E-02 2.33E-02 2.33E-02 2.33E-02 2.33E-02 
sn126 1.73E-01 1.68E-01 1.63E-01 1.58E-01 1.54E-01 1.49E-01 1.45E-01 
sb126 2.51E-02 2.35E-02 2.28E-02 2.22E-02 2.15E-02 2.09E-02 2.03E-02 
sb126m 1.74E-01 1.68E-01 1.63E-01 1.58E-01 1.54E-01 1.49E-01 1.45E-01 

i l 2 9  2.18E-02 2.18E-02 2.18E-02 2.18E-02 2.18E-02 2.18E-02 2.18E-02 
cs135 1.21€+00 1.21€+00 1.21E+00 1.21€+00 1.21E+00 1.21€+00 1.20€+00 
ce142 2.37E-05 2.37E-05 2.37E-05 2.37E-05 2.37E-05 2.37E-05 2.37E-05 
sm147 8.92E-06 8.92E-06 8.92E-06 8.92E-06 8.92E-06 8.92E-06 8.92E-06 

t o t a l  2.54E+03 1.44E+01 1.42E+01 1.41E+01 1.39€+01 1.38E+01 1.36E+01 
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sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogwd/mtu 40% h2o/ 8% uo2 
decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2. 

0 element the rma l  power, w a t t s  

1 
se 3. 
r b  2. 
z r 1. 
nb 2. 
t c 8. 
p d  5. 
s n 2. 
sb 9. 
i 2. 

C S  2. 
s m 3. 

t o t a l s  3. 
1 

sas2h: f a r  
decay, f o l l o w i  

0 

n i t i a l  
90E-01 
97E+00 
45E+00 
64E+00 
85E-01 
94E-03 
29E-01 
16E-01 
52E+00 
21E+00 
66E - 03 
15E+01 

. - f i e l d  
ng rea 

c r i t  b2 
: t o r  i r r  

b a s i s  = s i n g l e  r e a c t o r  assembly ****** A ******* A ******* ******* d ******* d 

I on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2. 

n u c l i d e  gamma power, w a t t s  
b a s i s  = s i n g l e  r e a c t o r  assembly 

in i t ia l******* d ******* d ******* d ******* d ******* d ******* d 
nb 93m 1.26E-05 1.25E-05 1.25E-05 1.25E-05 1.25E-05 1.25E-05 1.24E-05 
nb 94 9.58E-07 8.31E-07 7.21E-07 6.25E-07 5.42E-07 4.70E-07 4.08E-07 
t c  99 3.90E-08 3.85E-08 3.80E-08 3.75E-08 3.70E-08 3.64E-08 3.60E-08 
sn126 1.34E-04 1.30E-04 1.26E-04 1.22E-04 1.19E-04 1.16E-04 1.12E-04 
sb126 4.09E-04 3.83E-04 3.72E-04 3.62E-04 3.51E-04 3.41E-04 3.32E-04 
sb126m 1.60E-03 1.54E-03 1.50E-03 1.46E-03 1.42E-03 1.38E-03 1.34E-03 

i 1 2 9  3.18E-06 3.18E-06 3.18E-06 3.17E-06 3.17E-06 3.17E-06 3.17E-06 
t o t a l  1.56E+01 2.07E-03 2.01E-03 1.96E-03 1.90E-03 1.85E-03 1.80E-03 

s s i o n  
ux= 6. 

p r o d u c t s  page 
14E+07n/cm**2-sec 

p r o d u c t s  page 
,14€+07n/cm**2-sec 

1 
sas2h: f i r - f  i e l d  c r i  t based ontb&w 15x15, 3.00ut%, 20gwd/mtu 40% h20/ 8% uo2 f i s s i o n  p r o d u c t s  page 

decay, f o l l o w i n g  r e a c t o r  i r r a d i a t i o n  i d e n t i f i e d  by: power= 9.787E-04mw, burnup=2.6809E+04mwd, f l u x =  6.14E+07n/cm**2-sec 
0 element gamma power, w a t t s  

b a s i s  = s i n g l e  r e a c t o r  assembly 
init ial******* d ******* d ******* d ******* d ******* d ******* d 

nb 1.12E+00 1.34E-05 1.32E-05 1.31E-05 1.30E-05 1.29E-05 1.28E-05 
t c 4.43E-01 3.99E-08 3.94E-08 3.89E-08 3.84E-08 3.79E-08 3.74E-08 
sn  1.50E-01 1.30E-04 1.26E-04 1.22E-04 1.19E-04 1.16E-04 l .12E-04 
sb  6.30E-01 1.93E-03 1.87E-03 1.82E-03 1.77E-03 1.72E-03 1.67E-03 
i 1.65€+00 3.18E-06 3.18E-06 3.17E-06 3.17E-06 3.17E-06 3.17E-06 

t o t a l s  1.56E+01 2.07E-03 2.01E-03 1.96E-03 1.90E-03 1.85E-03 1.80E-03 
1 

pho ton  spect rum as a f u n c t i o n  o f  t i m e  f o r  l i g h t  elements, c l a d d i n g  and s t r u c t u r a l  m a t e r i a l s  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= . O O  mu, burnup= 26809.mwd, f l u x =  6.14€+07 n**2-sec 

spect rum o f  pho ton  r e l e a s e  r a t e s ,  hotons/sec 
b a s i s  = s i n g l e  r e a c t o r  assembry 

emean t i m e  a f t e r  d i s c h a r g e  
(mev) init ial******* d ******* d ******* d ******* d ******* d ******* d 

1.00E-02 6.07E+10 3.25E-06 1.96E-06 1.18E-06 7.15E-07 4.32E-07 2.61E-07 
3.00E-02 1.99E+10 6.32E-07 3.82E-07 2.30E-07 1.39E-07 8.41E-08 5.08E-08 
5.50E-02 1.39E+10 2.12E-07 1.28E-07 7.73E-08 4.67E-08 2.82E-08 1.70E-08 
8.50E-02 8.13E+09 3.81E-08 2.30E-08 1.39E-08 8.39E-09 5.07E-09 3.06E-09 
1.20E-01 5.78E+09 4.45E-09 2.69E-09 1.62E-09 9.81E-10 5.92E-10 3.58E-10 
1.70E-01 6.05€+09 7.20E-11 4.35E-11 2.63E-11 1.59E-11 9.59E-12 5.79E-12 
3.00E-01 6.93E+09 2.44E-24 2.44E-24 2.44E-24 2.43E-24 2.43E-24 2.42E-24 

page 297 
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.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
2.50E-06 1.51E-06 9.11E-07 5.50E-07 
4.04E-08 2.44E-08 1.47E-08 8 .90E-09 

e c t r u m  o f  ene rgy  r e l e a s e  r a t e s ,  mev/wat t  
b a s i s  = s i n g l e  r e a c t o r  assembly  

.00E+00 
3.32E-07 
5.38E-09 

- sec 

emean 
(mev 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1.2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58€+00 
2.00E+00 
2.40€+00 
2.80€+00 
3.25€+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
gamma w a t t s  

t i m e  a f t e r  d i s c h a r g e  ****** ,.j ******* (-j ******* (-j ******* d * 

page 298 
p h o t o n  spec t rum a s  a f u n c t i o n  o f  t i m e  f o r  f i s s i o n  p r o d u c t s  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/  8% uo2 
power= . O O  mw burnup= 26809.mwd, f l u x =  6.14€+07 n**2-sec 

spec t rum o f  pho ton  r e l e a s e  r a t e s ,  pho tons /sec  
b a s i s  = s i n g l e  r e a c t o r  assembly  
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t o t a l  
mev/sec 

emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1.2OE-01 
1.70E-01 
3.00E-01 
6.50E-01 
1 .13E+00 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
gamma w a t t s  

2.84E- 
1.45E- 
7.28E- 
3.65E- 
1.83E- 
1.36E- 
6.48Et 
1.29E.1 

ectrurn 
b a s i  

04 2.84E-04 
04 1.45E-04 
05 7.28E-05 
05 3.65E-05 
05 1.83E-05 
05 1.36E-05 

. I 0  6.36E+lO 

. I 0  1.26E+10 
o f  energ r e l  
s  = s i n g r e  r e  

t i m e  a f t e r  d i  ****** d ******* d  " 
2.97E+05 2.93E+05 
2.38E+05 2.34E+05 
1.84E+05 1.80E+05 
3.32E+05 3.24E+05 
5.47E+04 5.36E+04 
4.35E+04 4.25E+04 
1.32E+06 1.28E+06 
1.04E+07 1.01E+07 
3.42E+05 3.32E+05 
3.51E+04 3.41E+04 
1.20E-02 1.17E-02 
1.33E-06 1.33E-06 
8.13E-07 8.13E-07 
4.82E-07 4.82E-07 
2.79E-07 2.79E-07 
1.59E-07 1.59E-07 
8.89E-08 8.89E-08 
7.63E-08 7.63E-08 
1.32E+07 1.28E+07 
2.07E-03 2.01E-03 

2.84E-04 2.84E 
1.45E-04 1.45E 
7.28E-05 7.28E 
3.65E-05 3.65E 
1.83E-05 1.83E 
1.36E-05 1.36E 
6.24E+10 6.13E 
1.22E+10 1.19E 

ease r a t e s ,  mev/ 
! a c t o r  assembly 

- 04 
- 04 
- 05 
- 05 
- 05 
- 05 
+10 
+10 
w a t t .  

scharge .****** d  * 
2.90E+05 
2.30E+05 
1.77E+05 
3.16E+05 
5.26E+04 
4.16E+04 
1.25E+06 
9.78E+06 
3.23E+05 
3.31E+04 
1.14E-02 
1.33E-06 
8.13E-07 
4.82E-07 
2.79E-07 
1.59E-07 
8.89E-08 
7.63E-08 
1.25E+07 
1.96E-03 

0 p r i n c i p a l  pho ton  sources i n  g roup  1, hotons/sec 
mean energy = .0100 mev. n u c l i d e s  e x c e e d ~ n g  ? . O E - ~  o f  t o t a l  g roup  r e l e a s e  r a t e  (2.81E+10) a t  ******* d 

nuc l i de t i m e  a f t e r  d i s c h a r g e  
initial******* d  ******* d  ******* d ******* d  ******* d  ******* d  

se 79  5.14E+07 5.09E+07 5.05E+07 5.00E+07 4.96E+07 4.92E+07 4.87E+07 
z r  93 2.70E+08 2.70E+08 2.69E+08 2.69E+08 2.68E+08 2.68E+08 2.67E+08 
nb  93m 7.87E+09 7.86E+09 7.84E+09 7.83E+09 7.81E+09 7.80E+09 7.78E+09 
t c  9 9  1.76E+10 1.73E+10 1.71E+10 1.69E+10 1.66E+10 1.64E+10 1.62E+10 
s n l 2 6  6.09E+08 5.91E+08 5.74E+08 5.58E+08 5.42E+08 5.27E+08 5.12E+08 
sb126 1.44E+08 1.35E+08 1.31E+08 1.27E+08 1.24E+08 1.20E+08 1.17E+08 
sbl26m 1.89E+09 1.82E+09 1.77E+09 1.72E+O9 1.67E+09 1.62E+09 1.58E+09 

i 1 2 9  4.21E+07 4.21E+07 4.21E+07 4.21E+07 4.21E+07 4.21E+07 4.21E+07 
cs135 1.26E+09 1.26E+09 1.26E+09 1.25E+09 1.25E+09 1.25E+09 1.25E+09 

0 p r i n c i p a l  pho ton  sources i n  group 2, photons/sec 
mean energy = .0300 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  r a t e  (7.36E+09) a t  ******* d 

nuc 1  i de 
- .  

- t i m e  a f t e r  d i s c h a r g e  ' 
init ial******* d  ******* d  ******* d  ******* d  ******* d  ******* d 

1.06E+07 1.05E+07 1.04E+07 1.03E+07 1.02E+07 1.01E+07 1.00E+07 
2.02E+07 2.01E+07 2.01E+07 2.01E+07 2.00E+07 2.00E+07 2.00E+07 
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mean 
nuc 1 i de 

se 79 
t c  99 
sn126 
sb126 
sb126m 

i 1 2 9  
cs135 

0 
mean 

energy = .0550 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  r a t e  (3.10E+09) a t  ******* d 
t i m e  a f t e r  d i scharge  

init ial******* d ******* d ******* d ******* d ******* d ******* d 
3.83E+06 3.80E+06 3.77E+06 3.73E+06 3.70E+06 3.67E+06 3.64E+06 
2.05E+09 2.02E+09 2.00E+09 1.97E+09 1.94E+09 1.92E+09 1.89E+09 
7.85E+08 7.63E+08 7.41E+08 7.20E+08 7.00E+08 6.80E+08 6.61E+08 
2.72E+07 2.55E+07 2.48E+07 2.41E+07 2.34E+07 2.27E+07 2.21E+07 
4.02E+08 3.87E+08 3.76E+08 3.66E+08 3.55E+08 3.45E+08 3.35E+08 
2.26E+07 2.26E+07 2.26E+07 2.26E+07 2.26E+07 2.26E+07 2.25E+07 
1.06E+08 1.06E+08 1.06E+08 1.06E+08 1.05E+08 1.05E+08 1.05E+08 

p r i n c i p a l  pho ton  sources i n  group 4, photons/sec 
energy = -0850 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  g roup  r e l e a s e  r a t e  (3.54E+09) a t  ******* d - .  

n u c l i d e  t i m e  a f t e r  d i scharge  ' 
in i t ia l******* d ******* d ******* d ******* d ******* d ******* d 

t c  99 7.29E+08 7.19E+08 7.09E+08 7.00E+08 6.90E+08 6.81E+08 6.72E+08 
sn126 3.03E+09 2.95E+09 2.86E+09 2.78E+09 2.70E+09 2.63E+09 2.55E+09 
sb126 1.43E+07 1.34E+07 1.30E+07 1.26E+07 1.23E+07 1.19E+07 1.16E+07 
sb126m 2.27E+08 2.19E+08 2.12E+08 2.06E+08 2.00E+08 1.95E+08 1.89E+08 

0 p r i n c i p a l  pho ton  sources i n  group 5 hotons/sec 
mean energy = . I200  mev. n u c l i d e s  exceeding 1 . 0 i - 9 3  o f  t o t a l  group r e l e a s e  r a t e  (4.21E+08) a t  ******* d 

nuc l i de t i m e  a f t e r  d i scharge  
in i t ia l******* d ******* d ******* d ******* d ******* d ******* d 

0 p r i n c i p a l  pho ton  sources i n  g roup  6, photons/sec 
mean energy = . I700 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  r a t e  (2.34E+08) a t  ******* d -. 

nuc 1 i de - t i m e  a f t e r  d i scharge  ' 
ini t ial*******  d ******* d ******* d ******* ,-j ******* d ******* d 

0 
mean 

nuc l i de 

t c  9 9  
s b l 2 6  
sb126m 

0 
mean 

nuc l i de 

sb126 
sb126m 

0 
mean 

p r i n c i p a l  pho ton  sources i n  group 7, hotons/sec 
energy = .3000 mev. n u c l i d e s  exceedins 1.0~-!3 o f  t o t a l  group r e l e a s e  r a t e  (3.95E+09) a t  ******* d - .  

- t i m e  a f t e r  d i s c h a r g e  ' 
in i t ia l******* d ******* d ******* d ******* d ******* d ******* d 

7.02E+06 6.92E+06 6 . 8 3 ~ + 0 6  6.74E+06 6.64E+06 6.55E+06 6.47E+06 
6.44E+08 6.03E+08 5.86E+08 5.69E+08 5.53E+08 5.37E+08 5.22E+08 
3.96E+09 3.82E+09 3.71E+09 3.61E+09 3.50E+09 3.40E+09 3.31E+09 

p r i n c i p a l  pho ton  sources i n  group 8, photons/sec 
energy = .6500 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  r a t e  (1.43E+10) a t  ******* d 

t i m e  a f t e r  d i s c h a r g e  
in i t ia l******* d ******* d ******* d ******* d ******* d ******* d 

3.55E+09 3.32E+09 3.23E+09 3.14E+09 3.05E+09 2.96E+09 2.88E+09 
1.32E+10 1.27E+10 1.24E+10 1.2OE+10 1.17€+10 1.13E+10 l . lOE+lO 

p r i n c i p a l  pho ton  sources i n  g roup  9, photons/sec 
energy = 1.1250 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  r a t e  (2.73E+08) a t  ******* d - .  

nuc l i de - t i m e  a f t e r  d i s c h a r g e  ' 

in i t ia l******* d ******* d ******* d ******* d ******* d ******* d 
sb126 1.11E+08 1.04E+08 1.01E+08 9.83E+07 9.55E+07 9.28E+07 9.01E+07 
sb126m 2.09E+08 2.02E+08 1.96E+08 1.91E+08 1.85E+08 1.80E+08 1.75E+08 

1 
0 p r i n c i p a l  pho ton  sources i n  group 10 hotons/sec 

mean energy = 1.5750 mev. n u c l i d e s  exceeding 1 .0 i -93  o f  t o t a l  group r e l e a s e  r a t e  (2.00E+07) a t  ******* d 
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nuc l i de t i m e  a f t e r  d i s c h a r g e  
init ial******* d ******* d ******* d ******* d ******* d ******* d 

sb126 2.60E+06 2.43E+06 2.37E+06 2.30€+06 2.23E+06 2.17E+06 2.11E+06 
sb126m 2.08E+07 2.00E+07 1.94E+07 1.89E+07 1.84€+07 1.78E+07 1.73E+07 

mean 
n u c l i d e  

sb126 
sb126m 

mean 
n u c l i d e  

ce142 
sm147 

mean 
n u c l i d e  

ce142 
sm147 

mean 
nuc l i de 

ce142 
sm147 

mean 
n u c l i d e  

ce142 
sm147 

mean 
n u c l i d e  

ce142 
sm147 

mean 
nuc l i de 

ce142 
sm147 

mean 

g r i n c i p a l  pho ton  sources i n  g roup  11, photons/sec 
energy  = .0000 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  g roup  r e l e a s e  

t i m e  a f t e r  d i s c h a r g e  
in i t ia l * * * * * * *  A ******* A ******* ******* ******* ******* 

r i n c i p a l  pho ton  sources i n  group 12, photons/sec 
energy  = 5 .4000 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  g roup  r e l e a s e  

t i m e  a f t e r  d i s c h a r g e  
init ial******* d ******* d ******* d ******* d ******* d ******* d 

3.93E-04 3.93E-04 3.93E-04 3.93E-04 3.93E-04 3.93E-04 3.93E-04 
1.48E-04 1.48E-04 1.48E-04 1.48E-04 1.48E-04 1.48E-04 1.48E-04 

r i n c i p a l  p h o t o n  sources i n  group 13, photons/sec 
energy  = 5.8000 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  

t i m e  a f t e r  d i s c h a r g e  
init ial******* d ******* d ******* d ******* d ******* d ******* d 

r i n c i p a l  p h o t o n  sources i n  group 14, photons/sec 
energy  = 5.2500 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  - .  

t i m e  a f t e r  d i s c h a r g e  . 
init ial******* d ******* d ******* d ******* d ******* d ******* d 

1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 
3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 

r i n c i p a l  p h o t o n  sources i n  group 15, ho tons /sec  
energy  = 5.7500 mev. n u c l i d e s  exceeding 1.0E-93 o f  t o t a l  g r o w  r e t e a s e  - .  

- t i m e  a f t e r  d i s c h a r g e  ' 
init ial******* d ******* d ******* d ******* d ******* d ******* d 

5.29E-05 5.29E-05 5.29E-05 5.29E-05 5.29E-05 5.29E-05 5.29E-05 
1.99E-05 1.99E-05 1.99E-05 1.99E-05 1.99E-05 1.99E-05 1.99E-05 

p r i n c i p a l  p h o t o n  sources i n  group 16, photons/sec 
energy  = 4.2500 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  

t i m e  a f t e r  d i s c h a r g e  
initial******* d ******* d ******* d ******* d ******* d ******* d 

2.65E-05 2.65E-05 2.65E-05 2.65E-05 2.65E-05 2.65E-05 2.65E-05 
9.97E-06 9.97E-06 9.97E-06 9.97E-06 9.97E-06 9.97E-06 9.97E-06 

p r i n c i p a l  pho ton  sources i n  group 17, photons/sec 
energy  = 4.7500 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  

t i m e  a f t e r  d i s c h a r g e  
in i t ial******* d ******* d ******* d ******* d ******* d ******* d 

r i n c i p a l  p h o t o n  sources i n  group 18, photons/sec 
energy  = F.5000 mev. n u c l i d e s  exceeding 1.OE-03 o f  t o t a l  group r e l e a s e  - .  

n u c l i d e  - t i m e  a f t e r  d i s c h a r g e  ' 
init ial******* d ******* d ******* d ******* d ******* d ******* d 

ce142 9.86E-06 9.86E-06 9.86E-06 9.86E-06 9.86E-06 9.86E-06 9.86E-06 
sm147 3.71E-06 3.71E-06 3.71E-06 3.71E-06 3.71E-06 3.71E-06 3.71E-06 

r a t e  

r a t e  

r a t e  

r a t e  

r a t e  

r a t e  

r a t e  

r a t e  

p h o t o n  spect rum as a f u n c t i o n  o f  t i m e  f o r  heavy m e t a l s  and t h e i r  daugh te rs  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
power= .OO mu, burnup= 26809.mwd, f l u x =  6.14E+07 n**2-sec 

a c t i n i d e  pho ton  r e l e a s e  r a t e s ,  photons/sec 
b a s i s  = s i n g l e  r e a c t o r  assembly 
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0 

gamma 

emean 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1.20E-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
mev/sec 

emea n 
(mev) 

1.00E-02 
3.00E-02 
5.50E-02 
8.50E-02 
1.20E-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+00 
1.58E+00 
2.00E+00 
2.40E+00 
2.80E+00 
3.25E+00 
3.75E+00 
4.25E+00 
4.75E+00 
5.50E+00 

t o t a l  
w a t t s  

i n i t i a l  

n e u t r o n  s o u r c e  i n t e n s i t y  as  a f u n c t i o n  o f  t i m e  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 
a l p h a - n  n e u t r o n  sou rce ,  n e u t r o n s / s e c / b a s i s  

b a s i s  = s i n g l e  r e a c t o r  assembly  
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neut ron  source i n t e n s i t y  as a f u n c t i o n  o f  time 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
a lpha-n  neut ron  source, neutrons/sec/basis  

b a s i s  = s i n g l e  r e a c t o r  assembly 
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am240 
am24 1 
am242m 
am243 
cm24 1 
cm242 
cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
bk249 
c f 2 4 9  
c f 2 5 0  
c f 2 5 1  

0 t o t a l  
1 

1996 F i l e  Name: t u f f 9 . s u m  ~ ~ ~ 0 0 0 0 0 0 - 0 1 7 1 7 - ~ ~ b ~ - [ I O [ I ~ ~  REV 00 ATTACHMENT X I X  - 

n e u t r o n  source  i n t e n s i t y  as a f u n c t i o n  o f  t i m e  

Page 228 

sas2h: f a r - f i e l d - c r j t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
spontaneous f i s s i o n  n e u t r o n  source, n e u t r o n s / s e c / b a s i s  

b a s i s  = s i n g l e  r e a c t o r  assembly 
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c f250  2.92E-19 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
0 t o t a l  1.80E+05 1.57E+05 1.43E+05 1.34E+05 1.28E+05 1.24E+05 1.22E+05 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 t o t a l  5.18E+05 4.56E+05 4.18E+05 3.88E+05 3.65E+05 3.45E+05 3.29E+05 
1 

a l p h a - n  n e u t r o n  source spect rum as a f u n c t i o n  o f  t i m e  
( u s i n g  r e a c t i o n  s p e c t r a  f o r  uranium d i o x i d e )  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 2Ogud/mtu 40% h2o/ 8% uo2 
a l p h a - n  n e u t r o n  spec t ra ,  neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 

1 

spontaneous f i s s i o n  n e u t r o n  source spect rum as a f u n c t i o n  o f  t i m e  

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd!mtu 40% h20/ 8% uo2 
spontaneous f i s s i o n  n e u t r o n  spec t ra ,  neu t rons /sec /bas is  

b a s i s  = s i n g l e  r e a c t o r  assembly 
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10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
13 1.00E-05 - 3.00E-05 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
14 3.05E-06 - 1.00E-05 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+O0 
15 1.77E-06 - 3.05E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
17  1.13E-06 - 1.30E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
18 1.00E-06 - 1.13E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
19 8.00E-07 - 1.00E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
20 4.00E-07 - 8.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
21 3.25E-07 - 4.00E-07 .000E+00 .000E+OO .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
22 2.25E-07 - 3.25E-07 .000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 .00OE+00 .000E+OO 
23 1.00E-07 - 2.25E-07 .000E+00 .000E+00 .000E+OO .000E+00 .000E+00 .000E+00 .000E+00 
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
26 1.00E-08 - 3.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 
27 1.00E-11 - 1.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 

0 1.800€+05 1.565E+05 1.426E+05 1.336E+05 1.278€+05 1.241E+05 1.217E+05 
1 

t o t a l  ( a l p h a - n  p l u s  spon. f i s s i o n )  n e u t r o n  s o u r c e  spec t rum as a f u n c t i o n  o f  t i m e  
( u s i n g  r e a c t i o n  s p e c t r a  f o r  u ran ium d i o x i d e )  

1 6. 
2 3 .  
3 1. 
4 1. 
5 9. 
6 4. 
7 1 .  
8 1 .  
9 3 .  

10 5. 
11 1. 
12 3 .  
13 1. 
14 3. 
15 1. 
1 6  1. 
1 7  1 .  
1 8  1. 
19  8 .  
20 4 .  
21 3 .  
22 2. 
23 1. 
24 5. 
25 3. 
26 1. 
27 1. 

0 
1 
1 
Ocase 

sas2h: f a r - f i e l d  c r i t  based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2 
n e u t r o n  s p e c t r a ,  n e u t r o n s / s e c / b a s i s  

b a s i s  = s i n g l e  r e a c t o r  assembly 

boundar ies ,  i n i t i a l  ******* d ******* d ******* d ******* d ******* d ******* d 

43E+00 
OOE+OO 
85E+00 
40E+00 
OOE-01 
00E-01 
00E-01 
70E - 02 
00E - 03 
50E-04 
00E - 04 
00E - 05 
00E - 05 
05E-06 
77E - 06 
30E -06  
13E-06 
00E -06  
00E-07 
00E-07 
25E-07 
25E - 07 
00E - 07 
00E - 08 
00E - 08 
00E - 08 
00E-11 

a p p l i e s  
* 

t h e  f o l l o ~  
gamma sources  d e t e r m i  

r i n g  p h o t o n  d a t a  base 

page 309 
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master  pho ton  l i b r a r y  
i n  b i n a r y  mode 

0 t h e  sources i n c l u d e  photons o f  n u c l i d e s  f o r  ... 
l i g h t  elements 
a c t i n i d e s  
f i s s i o n  p r o d u c t s  

1 gamma source spect rum f o r  gamma l i n e s  (sas2)  
0 9131250.00 day t i m e  o f  t h e  reques ted  n u c l i d e s  
0 energy i n t e r v a l  i n  mev photons / second mev / second 
0 

1.0000E-02 t o  5.0000E-02 6.9808E+11 2.0942E+10 
5.0000E-02 t o  1.0000E-01 3.8584E+11 2.8938E+10 
1.0000E-01 t o  2.OOOOE-01 1.1289E+l1 1.6934E+lO 
2.0000E-01 t o  3.0000E-01 1.4488E+11 3.6220E+10 
3.0000E-01 t o  4.0000E-01 2.2971E+11 8.0400E+10 
4.0000E-01 t o  6.0000E-01 4.4709E+10 2.2354E+IO 
6.0000E-01 t o  8.0000E-01 1.7332E+11 1.2132E+l l  
8.0000E-01 t o  1.0000E+00 2.0805E+10 1.8725E+10 
1.0000E+00 t o  1.3300E+00 8.4120E+10 9.7999E+10 
1.3300E+00 t o  1.6600E+00 4.4072E+10 6.5888E+10 
1.6600E+00 t o  2.0000E+00 7.0645E+10 1.2928E+11 
2.0000E+00 t o  2.5000E+00 2.6955E+10 6.0650E+10 
2.5000E+00 t o  3.0000E+00 4.4295E+08 1.2181E+09 
3.0000E+00 t o  4.0000E+00 1.0172E+08 3.5601€+08 
4.OOOOE+00 t o  5.0000E+00 5.8590E+03 2.6366E+04 
5.0000E+00 t o  6.5000E+00 2.3016E+03 1.3234E+04 
6.5000E+00 t o  8.0000E+00 4.4274E+02 3.2099E+03 
8.0000E+00 t o  1.0000E+01 9.2729E+01 8.3456E+02 

0 t o t a l s  2.0366E+12 7.0123E+11 
0 
0 t o t a l  energy f rom n u c l i d e s  w i t h  spect rum d a t a  = 7.0123E+11 
0 t o t a l  energy f rom n u c l i d e s  w i t h  no spect rum d a t a  = 5.7340E+Ol 
1 
0 . r e s u l t s  on l o g i c a l  u n i t  no. 71, p o s i t i o n  2, f o r  t i m e  s t e  6, subcase32. ( r u n  p o s i t i o n  1, case p o s i t i o n  2) 

t i t l e :  sas2h: f a r - f i e l d  c r i t  based on b8w 15x15, 3.00ntX, g0gwd/mtu 40% h2o/ 8% u02 
0 . t e r m i n a t e d  l o g i c a l  u n i t  no. 71 w i t h  ze ro  f l a g  record .  
1 * normal t e r m i n a t i o n  o f  e x e c u t i o n  * 
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1 p r i m a r y  module access and i n p u t  r e c o r d  ( s c a l e  d r i v e r  - 95/03/29 - 09:06:37 
- module o r i g e n s  n i l 1  b e  c a l l e d  

O f t  a8 26 a l l  71 e 
1 s t  1 I t  
DBF Fue l  8% UO2 i n  T u f f  (47% wate r )  1K y r  b u r n  

35s 21 0 1 e 
3SS21  0 1 a33 -88  

2t 
35ss 0 t 

54SS a8 1 e 
56SS 0 7 a5 1 a13 - 1  a15 3 0 4 e 5 t  

56SS 0 7 a13 - 1  a15 3 0 4 e 5 t  
P a r t  B 8% U02 i n  T u f f  (47% H2O) DBF Fue l  1 K  y r  b u r n  
per  c r i t i c a l  mass 10.1 MT UO2 
60** 0 1 90 365.25 730.5 1826.25 3652.5 
' 61** f l - 2 0  

655s a4 1 22 1 22 1 52 1 22 1 
a25 1 22 1 22 1 52 1 2z 1 
a46 1 22 1 22 1 52 1 22 1 e 

6 5 S S a 2 5 1 0 0 1 0 0 0 a 4 6 1 0 0 1  O O O e  

61** f l - 2 0  
65SS a4 1 22 1 22 1 52 1 22 1 

a25 1 2z 1 22 1 52 1 22 1 
a46 1 22 1 22 1 52 1 22 1 e 

6 5 S S a 2 5 1  O O 1 O O O a 4 6 1 O O 1  O O O e  

56SS f 0  t 
0 module o r i g e n s  i s  f i n i s h e d .  c o m p l e t i o n  code 0. cpu t i m e  used 7.00 (seconds). 
1 ooooooooooo rrrrrrrrrrrr liiiiiiiiiii ggggggggggg eeeeeeeeeeeee nn  nn  sssssssssss 

ooooooooooooo rrrrrrrrrrrrr iiiiiiiiiiii ggggggggggggg eeeeeeeeeeeee nnn nn  sssssssssssss 
00 00 rr r r i 1 g g 99 ee nnnn nn  ss s s 
00 00 rr r r i i 69 ee n n  nn nn  s s  
00 00 rr r r i i g g ee nn n n  nn s s  
00 00 rrrrrrrrrrrrr i i gg ggggggg eeeeeeeee nn nn  nn ssssssssssss 
00 00 rrrrrrrrrrrr i 1 gg ggggggg eeeeeeeee nn nn nn  ssssssssssss 
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r r r r !! g g gg ee 
r r r r 1 1  9 9 99 ee 
r r r r i i 9 9 99 ee 
r r rr iiiiiiiiiiii ggggggggggggg eeeeeeeeeeeee 
r r r r  iiiiiiiiiiii ggggggggggg eeeeeeeeeeeee 

nn nn nn s s 
nn nn nn s s 
nn nnnn s s  ss 
nn nnn s s s s s s s s s s s s s  
nn nn s s s s s s s s s s s  

00 00 
00 00 
00 00 
0000000000000 

00000000000 
0 

dddddddddddd 
ddddddddddddd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 

aaaaaaaaa 
aaaaaaaaaaa 

aa aa 
aa a a 
aa aa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
a a aa 
aa aa 
aa a a 
a a a a 
a a aa 

vv W 
vv W 
vv vv 
vv vv 
vv vv 
vv vv 

vv vv 
vv vv 
W vv 

vv W 
vvv 

v 

iiiiii 
iiiiii 

i 
i 
i 
i 
i 
i 
i 
i 

iiiili 
i i i i i i 

iiiii S S S ~ S S ~ S ~ S ~  
iiiii s s s s s s s s s s s s s  

SS SS 
s S 
8 s  
sSSSSSsSSSSS 

sSSSSSSsSSSS 
S S 

I S S 
s s S S 

iiiii s s s s s s s s s s s s s  
iiiii ~ S S S S S S S S S S  

dd dd 
ddddddddddddd 
dddddddddddd 

0 

eeeeeeeeeeeee 
eeeeeeeeeeeee 
l e 
ee 
ee 
eeeeeeeee 
eeeeeeeee 
ee 
ee 

ssSSSSsSSSS 
sSSSSssSsSSSS 
S S SS 
s s 
1 s  
s s s S s s s S s S S S  

SSSSSSSSSSSS 
s s 
8  s 

ss s s 
s s s S S S s S s S s s s  

s s S s S S s s s s S  

CCCCCCCCCCC 
CCCCCCCCCCCCC 
CC cc 
CC 
CC 
CC 
CC 
CC 
CC 
C C C c 
CCCCCCCCCCCCC 

CCCCCCCCCCC 

aaaaaaaaa 
aaaaaaaaaaa 

88 111 
aa a a 
aa a a 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aa aa 
ma aa 
a a aa 
aa a a 
a a a a 

11 ee 
L L l l l l l l l l l l l  eeeeeeeeeeeee 
1111111111111 eeeeeeeeeeeee 
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................................................................................ 

................................................................................ 

................................................................................ 
***** ***** 
***** program v e r i f i c a t i o n  i n f o r m a t i o n  ***** ***** ***** 
**+** code system: s c a l e  ve r s i on :  4.3 ***** 
***** ***** 
................................................................................ 
................................................................................ 
***** ***** 
***** ***** 
***** program: o r i g e n  ***** ***** ***** 
**c** c r e a t i o n  date:  03/13/96 * * * ~ t  

***** ***** 
****+ L ib ra r y :  / u s r l / o r n l / S c a l e / b i n  ***** 
***** ***** 
***** ***** 
***** t e s t  code: o r i gens  **t** ***** ***+* 
***** ve rs i on :  3.0 ***** 
***** ***** 
**+++ jobname: d a v i s  +**** 
***** ***** 
***** d a t e  o f  execut ion:  08/28/96 tt*t+ ***** ***** 
***** t ime  o f  execut ion:  18:59:48 ***** ***** ***** 
***** ***** 
................................................................................ 
................................................................................. 
................................................................................ 

1 
1 i n  u t  echo ( w i t h  break between c o l .  1-72 and 73-80) 
0 note:  o n l y  comment! a r e  p e r m i t t e d  a f t e r  column 72. o - - - - - - - - - - - - - - - - - - - -  o n l y  t h i s  i s  used as i n p u t  d a t a . - - - - - - - - - - - - - - - - - - - -  comment o r  t i t l e  end 
O.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .columns 1-72.............................. . .73-80. 

OSS a8 26 a l l  71 
1 s t  1 l t  .-- . 
DBF ~ u e i  8% UO2 i n  Tuff (47% water)  1K y r  bu rn  

3ss 21 0 1 e 
3 S S 2 l  0 1 a33 -88 

2 t  
35ss 0 t 

54SS a8 1 e 
56SS 0 7 a5 1 a13 -1  a15 3 0 4 e 5 t  

565s 0 7 a13 - 1  a15 3 0 4 l 5 t  
P a r t  B 8% UO2 i n  Tuff (47% H2O) DBF Fuel  1K y r  bu rn  
per  c r i t i c a l  mass 10.1 UT UOZ 
60** 0 1 90 365.25 730.5 1826.25 3652;5 

61** f l - 2 0  
65SS a4 1 22 1 22 1 52 1 22 1 

a25 1 22  1 22 1 5 2  1 22  1 
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6 t  
565s 0  -10 a10 1  e  t 

56SS fO t 
Owhen job  I1 fa i l s * l ,  make sure no f i d o  input  ........................................... i s  out here l  

0 O f  a r ray  12 e n t r i e s  read 
0 I S  a r ray  1 e n t r i e s  read 
0 I t  
0 db l .  rec. machine word app l i ed  has, a t  least ,  a  16 s i g n i f i c a n t  f i g u r e  accuracy. 
0 s g o r t - l i v e d s p l i t  t e s t  f r a c t i o n ,  q x n =  9.1188E-04 
0 ha l f -norm o f  m a t r i x  used, axn = 7.0000E+00 
0 4-p lace-accuracy- re tent ion  r a t i o ,  r a t i o 4  = 6.4516E-13 

3SS 21 0  1  a33 -88 
0 3s a r ray  33 e n t r i e s  read 
0 2 t  
l l i b r a r y  information...  

c ross -sec t i on  data taken f rom p o s i t i o n  number 1 o f  l i b r a r y  on u n i t  21. 

pass 0 
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a  t~me-dependent neut ron spectrum f o r  each o f  the above passes 

pass 0 app l i es  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  L i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u  dated was... ........................................................................... 
* 

p r e l i m  Iwr o r i gen -s  b i n a r y  working L i b r a r y - - i d  = 1143 
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(1 made from mod i f i ed  card-image or igen-s  l i b r a r i e s  o f . s c a l e  4.2 * 
data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  

* decay data, i n c l u d i n g  gamma and t o t a l  energy, are from end f /b -v i  
* 

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from * the  88presas28a case updat ing  a l l  nuc l i des  on the  sca le  I8&lrnupfl l i b r a r y  * 
f i s s i o n  product  y i e l d s  are  from endf/b-v 

* hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
* tEe photon data are  from the master photon data bsse, 
* produced t o  i nc lude  bremsstrahlung from uo2 m a t r i x  t 

* 
* see i n fo rma t ion  above t h i s  box ( i f  p resent )  f o r  l a t e r  updates 

* 
................................................................................ 
* * 

0 ................................................................................ 
0 .other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r  . 
0 data se t  name: !usrl/~rnl/Scale/data~~r~imlwr 
0 3/13/1996 date l i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  

689 number o f  L ight-e lement nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l ides  

0 7935 number o f  nonzero o f f -d iagona l  ma t r i x  elements 
0 ................................................................................ 
Oobtain ing data from p o s i t i o n  no. 1 on u n i t  no. 71 
1 

Par t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 1K y r  burn ac t i n i des  
0 n u c l i d e  concentrat ions,  grams 

bas is  =per c r i t i c a l  mass 10.1 MT UO2 
charge d ischar  e .O d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

he 4 1.14E+00 1 .14~+80 1.14E+00 1.14E+00 1.14E+00 1.14E+00 1.14E+00 1.15E+00 1.15E+00 
t1206 1.30E-16 1.30E-16 1.30E-16 1.31E-16 1.31E-16 1.31E-16 1.31E-16 1.32E-16 1.33E-16 
t1207 3.99E-11 3.99E-11 3.99E-11 3.99E-11 3.99E-11 4.00E-11 4.OlE-11 4.02E-11 4.04E-11 
t1208 1.54E-12 1.54E-12 1.54E-12 1.58E-12 1.55E-12 1.54E-12 1.52E-12 1.48E-12 1.41E-12 
t l 2 0 9  6.69E-14 6.69E-14 6.69E-14 6.69E-14 6.69E-14 6.70E-14 6.72E-14 6.75E-14 6.82E-14 
pb206 2.89E-03 2.89E-03 2.89E-03 2.89E-03 2.89E-03 2.89E-03 2.90E-03 2.93E-03 2.97E-03 
pb207 1.48E-03 1.48E-03 1.48E-03 1.48E-03 1.48E-03 1.49E-03 1.49E-03 1.50E-03 1.51E-03 
pb208 2.56E-04 2.56E-04 2.56E-04 2.56E-04 2.56E-04 2.57E-04 2.57E-04 2.59E-04 2.61E-04 
pb209 2.83E-10 2.83E-10 2.83E-10 2.69E-10 2.83E-10 2.83E-10 2.84E-10 2.85E-I0 2.88E-10 
pb210 2.81E-04 2.81E-04 2.81E-04 2.81E-04 2.81E-04 2.82E-04 2.82E-04 2.84E-04 2.87E-04 
p b 2 l l  3.09E-10 3.09E-10 3.09E-10 3.09E-10 3.09E-10 3.lOE-10 3.lOE-10 3.11E-10 3.12E-10 
pb212 9.15E-10 9.15E-10 9.15E-10 9.14E-10 9.17E-10 9.11E-10 9.03E-10 8.78E-10 8.37E-10 

6.96E-10 6.96E-10 6.96E-10 6.96E-10 6.96E-10 6.97E-10 6.99E-10 7.03E-10 7.09E-10 : .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
b i209 1.77E-04 1.77E-04 1.77E-04 1.77E-04 1.78E-04 1.78E-04 1.78E-04 1.80E-04 1.83E-04 
bi2lOm .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+UO .00E+00 .00E+00 
b i 2 l O  1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.7bE-07 1.74E-07 1.75E-07 1.77E-07 
b i211 1.83E-11 1 . 3 - 1  1 8 3 E - 1  1 . 8 - 1  1 . 8 - 1  1.84E-11 1.84E-11 1.84E-11 1.85E-11 
bi212 8.68E-11 8.68E-11 8.68E-11 8.86E-11 8.7OE-11 8.64E-11 8.57E-11 8.33E-11 7.94E-11 
bi213 6.73E-11 6.73E-11 6.73E-11 6.73E-11 6.73E-11 6.74E-11 6.75E-11 6.79E-11 6.86E-11 
bi214 5.17E-10 5.17E-10 5.17E-10 5.17E-10 5.lfE-10 5.18E-10 5.19E-10 5.22E-10 5.27E-10 
p0210 4.78E-06 4.78E-06 4.78E-06 4.78E-06 4.76E-06 4.73E-06 4.74E-06 4.79E-06 4.88E-06 
po2 l lm .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
p0211 2.02E-16 2.02E-16 2.02E-16 2.02E-16 2.02E-16 2.03E-16 2.03E-16 2.04E-16 2.05E-16 
p02lZ 4.56E-21 4.56E-21 4.56E-21 4.66E-21 4.57E-21 4.54E-21 4.50E-21 4.38E-21 4.17E-21 
p0213 1.01E-19 1.01E-19 1.01E-19 1.01E-19 1.OlE-19 1.OlE-19 1.02E-19 1.02E-19 l.03E-19 
p0214 7.1lE-17 7.1lE-17 7.l lE-17 7.11E-17 7.11E-17 7.12E-17 7.14E-17 7.18E-17 7.24E-17 
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P a r t  B 8% UO2 i n  l u f f  (47% Fuel 1K yr 
nucl i d e  

burn 
concentra 
)er c r i t i c  

90.0 d 
1.20€+00 

.00E+00 
1.2615-04 
1.67E-01 
6.00E-30 
3.39E-04 
4.24E-09 
1.89E-09 

.00E+00 
3.61E-20 
8.46E-22 
5.62E-05 
3.16E+00 
2.15E+03 
1.7OE+05 
4.14E+04 
7.16E-08 
8.65E+06 

.00E+00 

.00E+00 

.00E+00 
1.73E-09 

.00E+00 
4.62E-05 
9.97€+03 
1.38E-12 
1.61E-14 

.OOE+OO 

.00E+00 

.00E+00 

~ t i o n s ,  gra 
a c t  in ides  

bas is  =r: : e l  mass 10 
365.3 d 
1.20E+00 

.00E+00 
1.26E-04 
1.67E-01 

.00E+00 
3.39E-04 
4.24E-09 
1.89E-09 

.00E+00 
3.74E-24 

charge 
1.20E+00 
1.10E-11 
1.26E-04 
1.66E-01 
2.86E-09 
3.39E-04 
4.24E-09 
1.89E-09 

discharge 
1.20€+00 
1.10E-11 
1.26E- 04 
1.66E-01 
2.86E-09 
3.39E-04 
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pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am24 0 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

Pa r t  B 

cm242 
cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
c f  250 
c f 251  
c f252  
c f253  
c f254  
c f  255 
cs253 
es254m 
es254 
es255 

s250 
o t a l  

P a r t  B 

he 4 
t t 2 0 6  

2.63E-07 
6.35E.-11 
5.57E+00 
1.15E+03 
5.49E+00 
2.17E-03 
2.20E-05 
4.65E-14 
3.94E-31 

.00E+00 

.00E+00 
6.66E-18 
3.06E-15 
2.45E-02 
7.60E-06 
9.49E-10 
5.98E-08 

.00E+00 
4.56E-16 

.00E+00 

.00E+00 
5.50E-20 

H2O) OBF 

- 0  d 
1.92E-07 
7.14E-14 
6.42E-12 
1.21E-15 
1.04E-18 
1.46E-23 
2.11E-27 
6.59E-38 

.00E+00 

.00E+00 
4.73E-34 

.00E+00 

.00E+00 
3.21E-32 
3.59E-36 
1.14E-38 
1.77E-42 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.88E+06 

H20) DBF 

.O d 
.00E+00 

2.84E-08 

T u f f  (47% Fuel  1K y r  bu rn  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

1.91E-07 1.37E-07 5.62E-08 2.73E-08 
7.14E-14 7.10E-14 6.97E-14 6.80E-14 
6.42E-12 6.36E-12 6.18E-12 5.95E-12 
1.21E-15 1.21E-15 1.21E-15 1.21E-15 
1.04E-18 1.04E-18 1.04E-18 1.04E-18 
1.46E-23 1.46E-23 1.46E-23 1.46E-23 
2.11E-27 2.11E-27 2.11E-27 2.11E-27 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.72E-34 3.89E-34 2.15E-34 9.73E-35 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.21E-32 3.22E-32 3.23E-32 3.24E-32 
3.59E-36 3.55E-36 3.41E-36 3.23E-36 
1.14E-38 1.14E-38 1.14E-38 1.14E-38 
1.77E-42 1.77E-42 1.41E-42 1.06E-42 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
8.88E+06 8.88E+06 8.88E+06 8.88E+06 

a c t i n i d e s  

a c t i n i d e s  

d i s c h a r  e 
1 . 9 2 ~ - 8 7  
7.14E-14 
6.42E-12 
1.21E-15 
1.04E- 18 
1.46E-23 
2 . l lE -27  
6.59E-38 

.00E+00 

.00E+00 
4.73E-34 

.00E+00 

.00E+00 
3.21E-32 
3.59E-36 
1.14E-38 
1.77E-42 

.00E+00 . DOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
8.88E+06 

charge 
1.92E-07 
7.14E-14 
6.42E-12 
1.21E-15 
1.04E-18 
1.46E-23 
2.11E-27 
6.59E-38 

.00E+00 

.00E+00 
4.73E-34 

.00E+00 

.00E+00 
3.21E-32 
3.59E-36 
1.14E-38 
1.77E-42 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
8.88E+06 

Fue l  1K yr bu rn  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = e r  c r i t i c a l  mass 10.1 MT UO 

1.0 d 10.0 d 365.3 d 730.5 d 
.00E+00 .00E+00 .00E+00 .00E+00 

2.84E-08 2.84E-08 2.84E-08 2.85E-08 

T u f f  (47% 

charge 
.00E+00 

2.84E-08 

d i s c h a r  e . O O E + ~ O  
2.84E-08 
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t1207 
t 1208 
t 1209 
pb206 
pb207 
pb208 
pb209 
pb2lO 
pb211 
pb212 

SP:;", 
b i  209 
bi2lOm 
b i2 lO  
b i211 
bi212 
bi213 
bi214 
po2lO 
po2l  l m  
po211 
~ 0 2 1 2  
~ 0 2 1 3  
p02 14 
~ 0 2 1 5  
~ 0 2 1 6  
p02 18 
at217 
rn2 18 
rn219 
rn220 
rn222 
f  r221 
f  r223 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

Pa r t  B 

th232 
th233 
th234 
pa23 1 
pa232 

charge 
1.32E-07 
3.99E-04 
2.91E+00 
7.87E-03 
1.23E-03 

l u f f  (47% 

d ischar  e 
1 .32~-87 
3.99E-04 
2.91E+00 
7.87E - 03 
1.23E-03 

7.61E-03 
4.57E-04 
2.74E-05 

.00E+00 

.00E+00 

.00E+00 
1.30E-03 
2.15E-02 
7.63E-03 
1.23E-03 
2.28E-02 

.00E+00 

.00E+00 

.00E+00 
2.15E-02 
7.63E-03 
1.27E-03 
1.30E-03 
2.28E-02 
2.15E-02 

.00E+00 
2.10E-05 
8.14E-04 
1.28E-03 
2.28E-02 
7.63E-03 
1.27E-03 
2.28E-02 
1.30E-03 
1.98E-14 
7.63E-03 
1.27E-03 
2.28E-02 
1.30E-03 
1.05E-04 
1.98E-14 
7.63E-03 
1.27E-03 
1.30E-03 
2.28E-02 
1.31E-07 
1.30E-03 
7.62E-03 
1.31E-07 
1.98E-14 
7.52E-03 
1.27E-03 
1.30E-03 
1.21E-01 
3.82E-01 

H20) DBF 

.O d 
1.32E-07 
3.99E.04 
2.91E+00 
7.87E-03 
1.23E-03 

Fuel 1K r burn  
nuctydc radioac 
bas i s  =per c r i t  

t i v i t y ,  C l  
i c a l  mass 
365.3 d 
1.32E-07 

.00E+00 
2.91~+00 
7.87E-03 

.00E+00 

a c t i n i d e s  
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u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cn24 1 

1 
Pa r t  B 

0 

2.91E+00 
2.54E+03 

.00E+00 

.00E+00 
2.85E-06 
2.86E-04 
6.09E-07 
7.03E+00 
9.55E+01 
2.54E+03 

.00E+00 
2.82E-05 

.00E+00 
1.37E-04 
7.75E-07 
9.54E+01 
7.15E+01 
1.25E+00 
2.25E-01 
8.70E-08 
1.21E-07 

.00E+00 

.00E+00 

.00E+00 
7.35E-12 
7.86E-10 
8.40E-02 
7.96E-05 
7.67E-04 
l.19E-08 

.00E+00 
5.80E-10 

.00E+00 

.00E+00 
9.09E-16 

Tu f f  (47% 

7.03E+00 
2.91E+00 
3.78E-03 

.00E+00 
1.98E-14 
3.20E-10 
1.24E-03 
3.04E-02 
1.34E+01 
3.67E-01 
2.68E+00 
6.03E+01 
2.91E+00 
2.54E+03 

.OOE+OO . OOE+OO 
2.85E-06 
2.86E-04 
6.09E-07 
7.03E+00 
9.55E+01 
2.54E+03 

.00E+OO 
2.82E-05 

.00E+00 
1.37E-04 
7.75E-07 
9.54E+01 
7.15E+01 
1.25E+00 
2.25E-01 
8.70E-08 
1.21E-07 

.00E+00 

.00E+00 

.00E+00 
7.35E-12 
7.86E-10 
8.40E-02 
7.96E-05 
7.67E-04 
1.19E-08 

.00E+00 
5.80E-10 

.OOE+OO 

.00E+00 
9.09E-16 

H2O) DBF Fuel 1K y r  bu rn  
n u c l i d e  radioac t i v i t v .  c u r i e s  
bas is  =Der c r i t i c a t  mass 10.1 MT U02 

charge d ischar  .O d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 
cm242 6.34E-04 6.34E-14 6.34E-04 6.33E-04 4.55E-04 1.86E-04 9.06E-05 6.43E-05 6.24E-05 
em243 3.69E-12 3.69E-12 3.69E-12 3.69E-12 3.67E-12 3.60E-12 3.51E-12 3.27E-12 2.89E-12 

a c t i n i d e s  
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cm250 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
cf250 
c f  25 1 
cf252 
cf253 
c f  254 
c f  255 
es253 
es254m 
es254 
es255 

s250 
:o ta l  

Par t  B 

h 3 
li 6 
li 7 
be 9 
be 10 

F 14 
nr 66 
cu 66 
zn 66 
cu  67  
zn 67 
zn 68 
zn 69 
zn 69m 
ga 69 
zn 70 
ga 70 
ge 70 
zn 71 
zn 7lm 
ga 71. 
ge 71 
ge 71m 
co 72 
n i  72 
cu 72 
zn 72 
ga 72 
ge 72 
co 73 
ni 73 
cu  73 
zn 73 
ga 73 
ge 73 
ge 73m 
co 74 

.00E+00 

.00E+00 
7.76E-31 

.OOE+00 . OOE+OO 
1.37E-31 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 
5.45E+03 

H20) DBF 

.O d 
3.84E-05 
1.95E-05 
4.59E-07 
8.85E-07 
5.90E-06 
1.12E-06 
1.25E-13 
1.95E- 16 
1.366-08 
2.51E-14 
2.43E-09 
1.16E-10 
5.71E-16 
6.78E-15 
3.46E -09 
8.16E-08 
4.14E-18 
6.07E-11 
1.53E-15 
6.32E-13 
1.14E-06 
1.54E-17 
1.59E-25 
5.56E-18 
8.64E-15 
3.24E-14 
9.98E-10 
3.03E-10 
1.28E-04 
3.8OE-18 
1.67E-15 
8.39E-14 
5.97E-13 
4.48E-10 
5.57E-04 
1.26E-14 
5.73E-19 

oduc t s Tu f f  (47% Fuel 1K y r  burn  
n u c l i d e  concentra 

f i s s i o n  
t ions,  grams 
a l  mass 10.1 M T  U02 
365.3 d 730.5 d 
3.63E-05 3.44E-05 
1.95E-05 1.95E-05 
4.59E-07' 4.59E-07 
8.85E-07 8.85E-07 
5.90E-06 5.90E-06 
1.12E-06 l.12E-06 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.36E-08 1.36E-08 

.00E+00 .00E+00 
2.43E-09 2.43E-09 
1.16E-10 1.16E-10 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.46E-09 3.46E-09 
8.16E-08 8.16E-08 

.00E+00 .00E+00 
6.07E-11 6.07E-11 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.14E-06 1.14E-06 
3.74E-27 9.08E-37 

.00E+00 .00E+00 . OOE+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.28E-04 1.28E-04 

.OOE+OO .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
5.57E-04 5.57E-04 

.00E+00 .00E+00 

.OOE+OO .OOE+DO 

bas i s  = :per c r i t i c  
90.0 d 

3.79E-05 
1.95E-05 
4.59E -07 
8.85E-07 
5.90E-06 
1 .12E-06 
1.55E-25 
2.42E-28 
1.36E-08 
7.66E-25 
2.43E-09 
1.16E-10 

.00E+00 

.00E+00 
3.46E-09 
8.16E-08 

.00E+00 
6.07E-11 

.00E+00 

.00E+00 
1.14E-06 
6.59E-20 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 
1.04E-23 
4.51E-24 
1.28E-04 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 . OOE+00 
5.57E-04 . OOE+OO 

.00E+00 

charge 
3.84E-05 
1.95E-05 
4.59E-07 
8.85E-07 
5.90E-06 
1.12E-06 
1.25E-13 
1.95E- 16 
1.36E-08 
2.51E-14 
2.43E-09 
1.16E-10 
5.71E-16 
6.78E-15 
3.46E-09 
8.16E-08 
4.14E-18 
6.07E-11 
1.53E-15 
6.32E-13 
1.14E-06 
1.54E-17 
1.59E-25 
5.56E-18 
8.64E-15 
3.24E-14 
9.98E-10 
3.03E-10 
1.28E-04 
3.80E-18 
1.67E-15, 
0.39E- 14 
5.97E-13 
4.48E-10 
5.57E-04 
1.26E-14 
5.73E-19 

d ischar  e 
3.84E-15 
1.95E-05 
4.59E-07 
8.85E-07 
5.90E-06 
1.12E-06 
1.25E-13 
1.95E-16 
1.36E-08 
2.51E-14 
2.43E-09 
l.16E-10 
5.71E-16 
6.78E- 15 
3.46E-09 
8.16E-08 
4.14E-18 
6.07E-11 
1.53E-15 
6.32E-13 
1.lbE-06 
1.54E-17 
1.59E-25 
5.56E-18 
8.64E-15 
3.24E-14 
9.98E-10 
3.03E-10 
1.28E-04 
3.80E-18 
1.67E-15 
8.39E-14 
5.97E-13 
4.48E-10 
5.57E-04 
1.26E-14 
5.73E-19 
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Part  B 8% UO2 i n  Tu f f  (47% H20) DBF 

charge 
3.36E-12 
2 . 7 1 E - 1 1  

discharge 
3.36E-12 
2 . 7 1 E -  1 1  

Fuel I F  y 
nucl ide 
basis = 
1.0 d 

.00E+00 

.00E+00 
1.87E-02 
3.44E-12 
1.21E-06 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.47E-09 

.00E+00 
1.88E-07 
4.17E-02 
7.50E-14 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.14E-13 
4.69E-12 
l.lOE-01 . OOE+OO 

.00E+00 

.00E+O0 

.00E+O0 

.00E+O0 
2.28E-01 

.00E+00 
2.39E-04 

.00E+00 
4.29E-19 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 
6.78E-01 
4.75E-16 
6.64E-15 
4.33E-07 

Ir burn 
t concent re 
per c r i t i c  

90.0 d 
.00E+00 
.00E+00 

1.87E-02 . OOE+OO 
1.21E-06 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.41E-24 
4.17E-02 
2.16E-30 

.00E+00 

.OOE+OO 

.00E+00 . OOE+00 

.00E+00 . OOE+OO 
1.1OE-01 . bOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.28E-01 

.OOE+OO 
2.39E-04 

.00E+00 
1.89E-37 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.78E-01 

.00E+00 

.00E+00 
4.33E-07 

~ t i o n s ,  gra 
:a1 mass 10 

365.3 d 
.00E+00 
.00E+00 

1.87E-02 
.00E+00 

1.21E-06 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 

4.17E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO . OOE+OO 

1 .lOE-01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

2.28E-01 
.00E+00 

2.4OE-04 
.00E+00 . OOE+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 
.OOE+OO 

6.78E-01 
.OOE+OO 
.00E+00 

4.33E-07 

f i s s i o n  oduc 
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cu 81 
zn 81 
ga 81 
ge 81 
as 81 
se 81 
se 81m 
br 81 
k r  81 
k r  81m 
zn 82 
ga 82 

1 
P a r t  B 

0 

charge 
1.51E-10 
9.97E-10 
2.62E-10 
1.74E+00 
3.62E-09 
3.89E-12 
4.78E-04 
1.54E-17 
3.56E-14 
2.58E-11 
1.16E-09 
7.89E-08 
4.80E-09 
1.14E-06 
2.89E+00 
8.69E-07 
2.18E-13 
9.82E-12 
3.46E-10 
4.87E-08 
4.95E-07 
2.17E-09 
5.84E+00 
1.15E-16 
3.30E-13 
8.15E-11 
4.10E-09 
2.18E-09 
5.27E-08 
2.24E-02 
4.93E-06 
6.73E+00 
6.59E-14 
2.17E-11 
5.OlE-09 
2.17E-08 
2.96E-10 
1 .O9E+Ol 
8.75E-09 
1.57E-14 
8.20E-05 
6.58E-13 
5.08E-12 

7.00E- 19 
2.75E-15 
2.25E-12 
2.34E-10 
1.47E-09 
5.11E-08 
1. O2E- 08 
1.01E+00 
2.02E-08 
1.66E- 18 
8.77E-16 
1.02E-12 

Tuff (47% 

dischar  e 
1.51E-70 
9.97E- 10 
2.62E-10 
1.74E+00 
3.62E-09 
3.89E-12 
4.78E-04 
1.54E-17 
3.56E-14 
2.58E-11 
1.16E-09 
7.89E-08 
4.80E-09 
1.14E-06 
2.89E+00 
8.69E-07 
2.18E-13 
9.82E-12 
3.46E-10 
4.87E-08 
4.95E-07 
2.17E-09 
5.84E+00 
1.15E-16 
3.30E-13 
8.15E-11 
4.10E-09 
2.laE-09 
5.27E-08 
2.24E-02 
4.93E-06 
6.73E+00 
6.59E-14 
2.17E-11 
5.0lE-09 
2.17E-08 
2.96E-10 
1 .O9E+O1 
8.75E-09 
1.57E- 14 
8.20E-05 
6.58E-13 
5.08E-12 

Fuel  1K yr 
nucl  i d e  
b a s i s  =F 
1.0 d 

.00E+00 

.00E+00 

.00E+00 
1.74E+00 
2.26E-09 

.00E+00 
4.78E-04 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.89E-27 

.00E+00 
1.21E-09 
2.89E+00 
3.98E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.28E- 20 

.00E+00 
5.84E+00 

.00E+00 

.00E+00 

.00E+00 . 0OE+00 

.00E+00 . OOE+OO 
2.24E-02 
1.22E-07 
6.73E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.09E+01 
8.43E-09 

.00E+00 
8.2OE-05 

.00E+00 

.00E+00 

burn  
concentra 

,er  c r i t i c  
90.0 d 
.OOE+OO 
.00E+00 
.00E+00 

1.74E+00 
1.39E-27 

.00E+00 
4.78E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.89E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.84E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.20E-02 

.00E+00 
6.73E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 .O9E+O1 
3.08E-10 

.00E+00 
8.20E-05 

.00E+00 

.00E+00 

~ t i o n s ,  g r a  
a1 mass 10 
365.3 d 

.00E+00 

.00E+00 

.00E+00 
1.74~+00 . OOE+OO 

.00E+00 
4.78E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.89E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.84E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
2.lOE-02 

.00E+00 
6.74E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 
1.09E+01 
1.lOE-14 

.00E+00 
8.20E-05 . OOE+OO 

.00E+00 

f i s s i o n  products 
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Part  B 
0 

8% UO2 i n  Tuff (47% 

charge 
8.72E-09 
9.40E-06 
1.00E - 06 
2.07E+01 
7.12E-15 
1.39E-11 
1.54E-09 
2.29E-07 
1.15E-06 
5.56E-03 
2.8OE+01 
l.94E-12 
3.76E-17 
2.99E-12 
3.54E-10 
4.29E-08 
1.85E-07 
8.80E-08 
1.38E+00 
3.59E-04 
3.16E-13 
3.28E+01 

.OOE+OO 
1.48E-13 
4.09E-11 
7.88E-09 
8.88E-08 
5.45E-05 
8.04E-03 
2.75E-06 
3.49E+01 
1.05E-11 
6.05E-15 
3.82E-12 
8.81E-10 
5.95E-09 
1.57E-05 
2.06E-05 
3.56~+01 
2.25E-09 
1.52E-17 
1.93E-13 
1.97E-10 
5.72E-09 
7.67E-07 
4.23E-05 

d i  scherge 
8.72E-09 
9.40E-06 
1.00E-06 
2.07E+01 
7.12E-15 
1.39E-11 
1.54E-09 
2.29E-07 
1.15E-06 
5.56E-03 
2.80E+Ol 
1.94E-12 
3.76E-17 
2.99E-12 
3.54E-10 
4.29E-08 
1.85E-07 
8.80E-08 
1.38E+00 
3.59E-04 
3.16E-13 
3.28E+01 

.00E+00 
1.48E-13 
4.09E-11 
7.88E-09 

H2O) DBF Fuel 1K yr burn 
nucl ide  concentrations, grams 
basis  =per c r i t i c a l  mass 10.1 MT UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

.00E+00 .00E+00 .00E+00 .00E+00 
2.68E-08 .00E+00 .00E+00 .60~+00 
3.13E-09 .00E+00 .00E+00 .00E+00 
2.07E+01 2.07E+01 2.07E+01 2.07~+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.49E-03 1.62E-03 3.72E-05 2.49E-07 
2.80E+01 2.80E+01 2.80E+01 2.80E+01 
1.88E-12 5.54E-13 1.27E-14 8.50E-17 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.38E+00 1.37E+00 1.35E+00 1.31E+00 
3.59E-04 3.57E-04 3.50E-04 3.42E-04 
1.72E-15 .00E+00 .00E+00 .00E+00 
3.28E+Ol 3.28E+01 3.2BE+01 3.28E+01 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
9.51E-06 .00E+00 .00E+00 .00E+00 
7.99E-03 2.79E-03 1.07E-04 1.41E-06 
5.26E-07 .00E+00 .00E+00 .00E+00 
3.49E+01 3.49E+01 3.49E+01 3.49E+01 
1.05E-11 1.05E-11 1.05E-11 1.05E-11 

.00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.38E-08 .00E+00 .00E+00 .00E+00 
6.51E-07 .00E+00 .OOE+OO .00E+00 
3.56E+01 3.56E+01 3.56E+01 3.56E+01 
2.25E-09 2.25E-09 2.25E-09 2.25E-09 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 . OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
8.24E-06 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 10 
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z r  93 
nb 93 
nb 93m 
br 94 
kr  94 
r b  94 

1 
Part  B 

0 

charge 
1.26E-07 
2.00E-06 
3.93E+01 
1 .O2E-05 
7.73E-14 
6.54E-17 
2.48E-12 
9.17E-11 
3.82E-08 
1.14E-06 
1 .OlE-02 
5.53E-03 
6.34E-06 
4.01E+01 
1.30E-17 
1.90E-13 
1.24E- 11 
l.19E-09 
1.02E-08 
3.93E+01 
l .4 lE-08 
1.26E-02 
5.88E-16 
3.86E-12 
2.51E-10 
4.97E - 09 
9.91E-05 
7.07E - 06 
9.27E-08 
3.57~+01 
3.02E-16 
1.16E-13 
1.4OE-10 
6.80E-10 
5.18E-08 
4.84E-09 
1.93E-08 
3.72~+01 
4.87E-06 
1.39E-15 
2.93E-11 
1.05E-09 
3.50E-09 
1.61E-08 
1.11E-07 
4.30E-04 
3.95E+01 
3.45E-05 
6.62E-02 

Tuff  (47% 

dischar e 
1 .26~-17  
2.00E-06 
3.93~+01 
1 .O2E-05 
7.73E-14 
6.54E-17 
2.48E-12 
9.17E-11 
3.82E-08 

H2O) DBF Fuel 1K yr burn 
nucl ide  concentra ~ t i o n s ,  gra 

a1 mass 10 
365.3 d 

.00E+00 . ooe+oo 
3.93E+01 
1.02E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.94E-04 
2.29E-04 
1.29E-07 
4.01E+01 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.93~+01 

.00E+00 
1.26E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.57E+01 . OOE+00 . OOE+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 
3.72E+Ol 
4.87E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
3.95E+01 

.00E+00 
6.63E- 02 

f i s s i o n  products page 11 
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6.17E-16 6.17E-16 
1.37E-12 1.37E-12 
l.27E-10 1.27E-10 

8% U02 i n  Tuf f  (47% Pert  6 
0 

H2O) DBF Fuel 1 K  yr  burn f i s s i o n  products page 12 
nucl ide  concent rs ~ t i o n s ,  gra 

:a1 mass 10 
365.3 d 

.00E+00 

.00E+00 

.00E+00 
4.1OE+Ol 
. .00E+00 
1.77E-02 

basis =F 
1.0 d 

.00E+00 

.00E+00 

.00E+00 
4.10E+01 

.00E+00 
1.77E-02 

her c r i t i c  
90.0 d 
.00E+00 
.00E+00 
.00E+00 

charge 
1.23E-08 
2.70E-09 
1.82E-10 
4.10E+01 
2.54E-11 
1.77E-02 
4.22E-18 
2.55E-13 
6.30E- 11 
1.89E-09 
1.07E-08 
1.36E-06 
1.32E-06 
3.39E+01 
8.69E-14 
7.06E-11 
2.13E-09 
1.58E-09 
8.94E-07 
6.96E-09 
1.64E-10 
2.88E+01 
7.16E-09 

.00E+00 
1.01E-16 
6.36E-12 
2.75E-10 
1 .OPE-09 
6.49E-08 
5.33E-08 
3.34E-03 
2.13E+01 
3.30E-06 
4.34E-17 
2.42E-14 
1.21E-10 
1.26E-09 
3.60E-08 
6.79E-07 
1.34E+01 
1.82E-10 
8.18E-11 
4.68E-02 
2.60E-16 
1.43E-11 
2.84E-10 
1.20E-08 
1.61E-07 
5.65E-06 
4.50E-05 
4.52E-09 
7.53E+00 

discharge 
1.23E-08 
2.70E-09 
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1 
Pa r t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel 1K y r  burn  

0 n u c l i d e  concentrat ions.  grams 

y106 
zr106 
nb106 
a0106 
tc106 
ru106 
rh106 
rh106m 
pd106 
rg106 
y l 0 7  

zr107 
nb107 
mo107 
tc107 
ru lO7 
rh107 
pd107 
p d l  O7m 
ag107 
zr108 
nb108 
no108 
tc lO8 
ru108 
rh108 
rhl08m 
pd108 
rglO8 
ag108m 
cd108 
zr lO9 
nblO9 
mo 109 
tc lO9 
r u l 0 9  
r h l 0 9  
rhlO9m 
pd l09  
pdl09m 
rg109 
aglO9n 
cdlO9 
n b l l O  
mol 10 
t c l l O  
rul 10 
r h l l O  
r h l l 0 n  
p d l l 0  
a9110 

- rg l lOm 

P a r t  B 

charge 
2.67E-18 
2.85E-13 
8.70E-12 
1.21E-09 
5.76E-09 
5.31E-03 
4.93E-09 
2.99E-11 
3.44E+00 
6.35E-20 
2.51E-20 
7.39E-16 
1.09E-12 
1.56E-10 
1.30E-09 
1.59E-08 
9.19E-08 
1.39E+00 
2.76E-14 
7.17E-05 
4.53E-17 
9.13E-15 
6.35E-12 
9.27E-11 
9.72E-09 
6.04E-10 
1.36E-10 
6.966-01 
4.45E-16 
3.72E-10 
2.81E-08 
1.26E-20 
5.18E-16 
6.08E-13 
7.19E-12 
6.79E-10 
1.74E-09 
5.44E-10 
1.08E-06 
1.06E-11 
3.89E-01 
8.64E-10 
1.30E-13 
1.05E-17 
1.87E-13 
1.11E-12 
l.64E- 10 
3.99E-12 
3.48E-10 
2.7lE-01 
1.60E-12 
5.91E-08 

8% U02 4n 

d ischar  e 
2.67~-!8 
2.85E-13 
8.70E-12 

H2O) DBF 

bas i s  =per c r i t i c a l  mass-10.1 MT U02 
1.0 d 90.0 d 365.3 d 730.5 d 

f u e l  C K  y~ 
n u c l i d e  

- burn  
concent rr t i ons ,  arc 

f i s s i o n  products 

3652.5 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.84E-06 
5.42E-12 

.00E+00 
3.44E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.39E+00 

.00E+00 
7.32E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.96E-01 
1 .OPE-18 
3.53E-10 
2.81E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
3.89E-01 
5.42E-22 
5.47E-16 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.71E-01 
3.63E-20 
2.34E-12 

f i s s i o n  products 

page 13 

page 14 
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c d l l O  
n b l l  1 
mo l l 1  
t c l l l  
r u l l  1 
r h l l l  
p d l l l  
pdl l  l m  
ag l  1 1 
a g l l  l m  
c d l  1 1 
c d l l  lm 
nb112 
mo l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
pd112 
a g l l 2  
c d l l 2  
mol l3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
cd113m 
in113 
in113m 
mo l l 4  
t c l l 4  
ru114 
rh114 
pd114 
ag114 
cd114 
i n 1  14 
i n l l 4 m  
sn114 
mo l l 5  
tc115 
ru115 
rh115 
p d l l 5  
09115 
agl l5m 
cd115 
cd115m 
in115 
in115m 

Par t  B 

s n l l 5  

charge 
6.84E-04 
1.24E-19 
3.56E-15 
7.46E-13 
8.16E-12 
9.02E-11 
1.19E-08 
4.63E-09 
5.47E-06 
5.50E-10 
1.74E-01 
2.24E-15 
2.35E-21 
1.21E-15 
3.94E-14 
1.04E-11 
8.44E-12 
4.87E-07 
7.26E-08 
1.35E-01 
5.61E-18 
1.71E-14 
4.11E-12 
4.08E-12 
5.68E-10 
1.14E-07 
7.94E-11 
9.15E-02 
4.47E-05 
2.11E-03 
3.36E-18 
4.79E-18 
8.44E-16 
4.47E-12 
4.46E-12 
7.64E-10 
2.43E-11 
1.52E-01 
1.92E-15 
8.58E-11 
2.83E-07 
6.93E-21 
3.56E-17 
1.07E-13 
1.08E-11 
1.50E-10 
3.61E-09 
2.16E-11 
7.77E-07 
6.70E-07 
8.63E-02 
6.52E-08 

charge 
b.35E-03 

d ischar  e 
6.84E-14 
1.24E- 19 
3.56E-15 
7.46E- 13 
8.16E-12 
9.02E-11 
1.19E-08 
4.63E-09 
5.47E-06 
5.50E-10 
1.74E-01 
2.24E-15 
2.35E-21 
1.21E-15 
3.94E-14 
1.04E-11 
8.44E-12 
4.87E-07 
7.26E-08 
1.35E-01 
5.61E-18 
1.71E-14 
4.11E-12 
4.08E-12 
5.68E-10 
1.14E-07 
7.94E- 11 
9.15E-02 
4.47E-05 
2.11E-03 
3.36E-18 
4.79E-18 
8.44E- 16 
4.47E-12 
4.46E-12 
7.64E-10 
2.43E-11 
1.52E-01 
1.92E-15 
8.58E-11 
2.83E-07 
6.93E-21 
3.56E-17 
1.07E-13 
1.08E-11 
1.50E-10 
3.6lE-09 
2.16E-11 
7.77E-07 
6.7OE-07 
8.63E-02 
6.52E-08 

T u f f  (47% 

d ischar  c 
4 .35~-83 

HZO) DBF 

.O d 
b.35E-03 

bas i s  
1.0 d 

6.84E-04 
.00E+00 
.00E+00 . OOE+OO 

=per c r i t i c a l  mass 10 
9 0 . 0 d  365 .3d  

6.84E-04 6.85E-04 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 

Fuel 1K y r  bu rn  
n u c l i d e  concentrat ions,  e ra  
bas i s  =per c r i t i c a l  mass 10 
1 . 0 d  9 0 . 0 d  3 6 5 . 3 d  

b.35E-03 4.35E-03 4.35E-03 

f i s s i o n  ucts page 15 
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tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
c d l l 7  
cd l l 7m 
in117 
i n l l 7 m  
sn117 
s n l  l7m 
t c l l 8  
r u l l 8  
r h l l 8  
p d l l 8  
a g l l 8  
ag118m 
cd118 
in118 
in118m 
sn118 
r u l l 9  
rh119 
p d l l 9  
a g l l 9  
c d l l 9  
c d l  l9m 
in119 
ln119m 
s n l l 9  
s n l  l9m 
ru120 
r h l 2 0  
pd120 
a9120 
cd120 
in120 
i nl2Om 
sn120 
r h l 2 l  

1 
Pa r t  B 

0 

charge 
1.25E-13 
1.43E-12 
6.61E-11 
6.31E-12 

T u f f  (47% 

d ischar  l 
1.25~-$3 
1.43E-12 
6.61E-11 
6.31E-12 

6.70E-18 
7.01E-14 
7.37E-13 
6.85E-11 
9.38E-10 
4.57E-12 
1.36E-01 
5.77E-14 
4.98E-11 
2.14E-04 
9.89E-20 
1.94E-15 
3.15E-13 
1.55E-11 
1.50E-10 
1.lOE-11 
3.21E-08 
8.63E-09 
6.74E-09 
2.28E-08 
9.16E-02 
9.64E - 09 
1.59E-21 
5.39E-16 
1.67E-14 
4.68E-12 
1.00E-11 
3.78E-12 
1.30E-08 
2.15E-11 
4.51E-13 
9.29E-02 
2.12E-17 
9.99E-15 
1.93E-12 
7.45E-12 
5.40E-10 
1.79E-10 
2.57E-10 
3.26E-09 
1 .O2E-01 
4.Z2E-07 
4.59E-18 
7.13E-16 
2.04E-12 
2.32E-12 
2.37E-10 
1 -45E-11 
1 .TIE-12 
1 .OZE-01 
2.57E-16 

H20) DBF 

.O d 
1.25E-13 
1.43E-12 
6.61E-11 
6.31E-12 

Fuel  1K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 HT U02 
1.0 d 90.0 d 365.3 d 730.5 d 

.00E+00 .00E+00 .00E+00 .00E+00 . OOE+OO .OOE+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products  page 16 
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Par t  B 8% UOZ i n  Tuf f  (47% H20) DBF Fuel 1K y r  burn 
0 

f i s s i o n  products 
nucl ide  coocentrations. prams 

charge 
7.28E-08 

.13E-10 

.83E-15 
2.15E-12 
1.41E-11 

dischar e 
7 .28~-88  
2.13E-10 
3 .53~-03  2 .86E-11 

.83E-15 
2.15E-12 
1.41E-11 

basis  a 
1.0 d 

6.98E-08 
1.32E- 10 
3.53E-03 
4,86E-11 

.OOE+OO 

.00E+00 

.OOE+OO 

:per c r i t i c  
90.0 d 

1.77E-08 
1.32E-10 
3.53E-03 
4.86E-11 

.00E+00 

.00E+00 

.00E+00 

page 17 
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f n127m 
sn127 
sn127m 
sb127 
te127 
te127m 

1127 
xe127 
eg128 
cd128 
in128 
sn l28  
sb128 
sb128m 
te128 
i 128 

xe l28  
cd l29  
in129 
sn129 
snl29m 
sb129 
t e l 2 9  
te129m 

1129' 
xe l29  
xe129m 
cd130 
in130 
sn130 
sb130 
sbl30m 
te130 
i 130 
i130m 

xe130 
cd131 
in131 
sn131 
sb131 
te131 
t e l 3 l m  

1131 
xe131 
xe l3 lm 

Pa r t  B T u f f  (47% 

2.99E-07 
8.36E-08 
3.01E+00 
1.35E-11 
9.55E-05 
4.50E-13 
2.38E-11 
1.43E-08 
5.96E-08 
4.68E-06 
1.16E-06 
1.59E-04 
6.46E+00 
1.42E-04 
9.71E-14 
2.90E-13 
1.25E-11 
9.87E-08 
2.20E-07 
2.16E-07 
1.50E+01 
9.68E-09 
4.86E-11 
3.44E-03 
7.83E-15 
3.68E-12 
1.42E-08 
1.41E-06 
1.53E-06 
1.64E-05 
7.93E -04 
2.49E+01 
1.27E-05 

H2O) DBF Fuel  1K y r  bu rn  
n u c l i d e  concentrat ions.  grams 

f i s s i o n  

b a s i s  =per c r i t i c a l  mass 10.1 MT U02 
charge d ischar  .O d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

cd132 1.12E-15 l.12E-75 1.12E-15 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
in132 6.33E-13 6.33E-13 6.33E-13 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sn132 1.03E-08 1.03E-08 1.03E-08 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sb132 1.33E-07 1.33E-07 1.33E-07 .00E+00 .00E+00 .00E+00 .OOE+Oti .00€+00 .00E+00 

products  page 18 
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6.36E-15 
1.04E-10 
1.45E-07 
1.15E-06 
4.26E-06 
2.00E-04 
1.43E-09 
1.21E-03 
1.47E-05 
5.84E+01 
9.60E-12 
7.11E-16 
8.67E-12 
1.59E-10 
1.19E-09 
6.95E-06 
9.79E-06 
3.13E-08 
6.87E+01 
7.71E-12 
1.90E-04 
2.32E-09 
3.19E-02 
2.62E-13 
1.16E-10 
2.55E-08 
6.03E-05 
8.72E-05 
4.32E - 07 
5.79E+01 
4.87E-11 
8.74E-03 
1.08E-12 
3.40E-14 
7.19E-12 
1.15E-08 
l .1 lE-07 
2.86E-08 
5.63E+01 
3.71E-06 
5.96E-02 
1.13E-13 

. e  Name: or REV 00 

I 

Par t  B 8% UO2 i n  Tuff  (47% H2O) DBF Fuel 1K yr burn 
0 nucl ide  concentrations, grams 

b a s i s  xaer c r i t i c a l  mass 10.1 I T  UO2 
charge 

1.OlE-11 
6.92E-10 
3.30E-08 
5.76E-07 
2.44E+00 
S.4OE+O1 
3.73E-07 
1.35E-14 
5.28E-11 

dischar l 
1.01~-11 
6.92E-10 
3.30E - 08 
5.76E-07 
2.44E+00 
5.4OE+01 
3.73E-07 
1.35E-14 
5.28E-11 

ATTACHHEN 

f i s s i o n  products page 19 
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Par t  B 
0 

8% U02 i n  Tuff  (47% H2O) DBF Fuel 1K yr  burn f i s s i o n  products 
nucl ide  concentrations, orans 
basis  =per c r i t i c a l  mass 10.1 MT UO2 

charge dischar e .O d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 
2.61E-11 2 .61~-11 2.61E-11 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.14E-09 1.14E-09 1.14E-09 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.25E-08 3.25E-08 3.25E-08 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.12E-06 2.12E-06 2.12E-06 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.99E-04 2.99E-04 2.99E-04 1.82E-04 5.96E-24 .00E+00 .00E+00 .00E+00 .00E+00 
2.95E-03 2.95E-03 2.95E-03 2.92E-03 3.31E-05 2.58E-11 2.02E-19 .00E+00 .00E+00 
5.50E+01 5.50E+01 5.50E+01 5.50E+01 5.50E+01 5.50E+01 5.50€+01 5.50E+01 5.50E+01 
8.63E-17 8.63E-17 8.63E-17 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
4.72E-12 4.72E-12 4.72E-12 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
1.66E-10 1.66E-10 1.66E-10 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.17E-08 2.17E-08 2.17E-08 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
9.45E-08 9.45E-08 9.45E-08 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
5.76E-02 5.76E-02 5.76E-02 5.74E-02 4.63E-02 2.37E-02 9.74E-03 6.78E-04 7.97E-06 
2.43E-06 2.43E-06 2.43E-06 2.42E-06 1.95E-06 9.98E-07 4.10E-07 2.85E-08 3.36E-10 
1.42E-08 1.42E-08 1.42E-08 1.41E-08 l.14E-08 5.82E-09 2.39E-09 1.66E-10 1.96E-12 
5.14E+01 5.14E+01 5.14E+01 5.14E+01 5.14E+01 5.14€+01 5.14E+01 5.14E+01 5.14E+01 

page 20 
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Par t  B 

sml48 
cs149 
be149 
la149 
ce149 
pr149 
nd149 
p 1 4 9  
sm149 
eu149 
cs150 
be150 
la150 
ce150 
pr150 
nd150 
p 1 5 0  
sm150 
eu150 

Tu f f  (47% HZO) DBF 

.O d 
2.65E-02 
2.57E-17 
4.67E-13 
7.38E-11 
1.81E-09 
6.42E-08 
3.01E-06 
9.26E-05 
5.77E+00 
2.04E-14 
1.68E-18 
4.88E-14 
2.4lE-12 
5.40E-10 
1.65E-09 
6.59E+00 
1.94E-10 
4.85E+OO 
3.32E-09 

Fuel 1K y r  burn 
nuc l i de  concentrations, grams 
bas is  =per c r i t i c a l  mass 10.1 MT UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

2.65E-02 2.65E-02 2.65E-02 2.65E-02 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+OO .OOE+OO .00E+00 .00E+00 

2.00E-10 .OOE+OO .00E+00 .00E+00 
7.OOE-05 5.4OE-17 .00E+00 .00E+00 
5.77~+00 5.77E+00 5.77E+00 5.77E+OO 
2.03E-14 1.05E-14 1.35E-15 8.86E-17 

.00E+00 .00E+00 .00E+00 .00E+00 . OOE+OO .00E+O0 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+O0 

.00E+00 .00E+00 .00E+00 .00E+00 
6.59E+00 6.59€+00 6.59E+OO 6.59E+OO 
3.91E-13 .OOE+OO .00E+00 .00E+00 
4.85E+00 4.85E+00 4.85E+00 4.85E+00 
3.32E-09 3.31E-09 3.26E-09 3.20E-09 

f i s s i o n  products page 21 

dischar e 
2 .65~-82 
2.57E-17 
4.67E-13 
7.38E-11 
1.8lE-09 
6.42E-08 
3.01E-06 
9.26E-05 
5.77~+00 
2.04E-14 
1.68E-18 
4.88E-14 
2.41E- 12 
5.4OE-10 
1.65E-09 
6.59E+00 
1.94E-10 
4.85E+00 
3.32E-09 

charge 
2.65E-02 
2.57E-17 
4.67E-13 
7.38E-11 
1.81E-09 
6.42E-08 
3.01E-06 
9.26E-65 
5.77E+00 
2.04E-14 
1.68E-18 
4.88E-14 
2.41E-12 
5.4OE-10 
1.65E-09 
6.59€+00 
1.94E-10 
4.85E+00 
3.32E-09 
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Pa r t  B 8% U02 i n  Tu f f  (47% 
0 

H2O) DBF Fuel 1K y r  burn 
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT U02 
1.0 d 90.0 d 365.3 d 730.5 d 

7.99E-01 7.99E-01 7.99E-01 7.99E-01 
1.39E-04 1.36E-04 1.28E-04 1.18E-04 
5.53E-03 5.53E-03 5.546-03 5.55E-03 

.00E+00 .00E+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
8.71E-28 .00E+00 .00E+00 .00E+00 
2.53E-03 2.44E-03 2.19E-03 1.88E-03 

.00E+00 .00E+00 .00E+00 .00E+00 
2.79E-01 2.79E-01 2.79E-01 2.8OE-01 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.38E-08 .OOE+00 .00E+00 .00E+00 
9.78E-06 1 .69~-07 5.91E-13 3.39E-20 
2.46E-01 2.46E-01 2.46E-01 2.46E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
*00E+00 .00E*00 .00E*00 .00E+00 

f i s s i o n  products . page 22 

charge 
sm154 7.99E-01 
eu154 1.39E-04 

5.53E-03 ? 6.03E-20 
ce155 3.63E-15 
pr155 4.68E-13 
nd155 1.48E-10 

d ischnr  e 
7 .99~ -11  
1.39E-04 
5.53E-03 
6.03E-20 
3.6%-15 
4.68E-13 
1.48E-10 
7.52E-10 
2.3OE-08 
2.53E-03 
5.62E-18 
2.79E-01 
3 .07~ -16  
1.84E-14 
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pm15 7 
sm157 
eu157 
gd157 
pr158 
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sml6O 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sm161 
eu16 1 
gd161 
tb161 

Pa r t  B 

1.28E-10 
1.81E-09 
2.08E - 07 
3.34E-02 
6.01E-17 
1.99E-13 
1.90E-12 
5.66E-10 
5.05E-09 
8.32E-02 
2.7lE-18 
4.06E-15 
2.90E-13 
9.07E-11 
7.62E-10 
4.75E-08 
1.42E-02 
3.20E-16 
7.67E-15 
1.11E-I1 
1.OSE-11 
4.96E-03 
2.95E-09 
5.18E-06 
5.18E-18 
1.03E-15 
1.39E-13 
3.00E-12 
1.97E-11 
5.39E-08 

H20) DBF products Tu f f  (47% Fuel 1K yr 
nucl  i d e  

burn 
concentrat ions,  grams 

f i s s i o n  page 23 

bas is  rner c r i t i c a l  mass 10.1 MT UOZ - 
charae discharae - 0  d 1.0 d r - ~ O : O . d . -  
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ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er l7O 
tm170 
tm170m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 

Par t  B 8% UO2 i n  H2O) DBF 

.O d 
3.72E-01 

.00E+00 

.OOE+OO 

.00E+00 
1.32E-07 
5.01E-06 
1.09E-07 
1 .OPE-07 

.00E+00 
1.90E-08 

.00E+00 

.00E+00 
2.76E-08 
2.24E-08 

.00E+00 

.00E+00 
5.27E-10 

.00E+00 
1.65E-06 
7.05E-06 

.00E+00 
2.48E-12 
1.24E-12 
7.06E-06 
3.54E-04 
7.83E-04 
9.34E-04 
9.35E-04 

.00E+00 
4.55E-06 
5.27E-04 
2.54E-03 

Fuel 1K y r  burn  
n u c l i d e  r a d i o a c t i v i t y ,  cu 

f i s s i o n  products page 24 

bas i s  
1.0 d 

3.72E-01 
.00E+00 
.00E+00 
.00E+00 

1.32E-07 
5.01E-06 
8.03E-08 
8.04E-08 ' 

.00E+00 
1.45E-08 . OOE+OO 

.00E+00 
7.17E-09 
6.68E-09 

= er  c r i t  
b0.0 d 

3.67E-01 
.00E+00 
.00E+00 
.00E+00 

1.32E-07 
5.01E-06 
1.35E-19 
1.35E-19 

.00E+00 
5.80E-19 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

: i ce [  mass 
365.3 d 
3.51E-01 

.00E+00 

.00E+00 

.00E+00 
1.32E-07 
5.01E-06 . OOE+OO . OOE+OO 

discharge 
3.72E-01 . OOE+OO 

.00E+00 

.00E+00 
1.32E-07 
5.01E-06 
1 .OPE-07 
1 .OPE-07 

.00E+00 
1.90E-08 

.00E+00 

.00E+00 
2.76E-08 
2.24E-08 
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page 25 Par t  B 

zn 76 
ga 76 
ge 76 
as 76 
se 76 
n i  77 
cu 77 
zn 77 
ga 77 
ge 77 
ge 77m 
as 77 
se 77 
se 77m 
n i  78 
cu 78 
zn 78 
ga 78 
ge 78 
rs 78 
r e  78 
cu 79 
zn 79 
ga 79 
ge 79 
rs 79 
r e  79 
r e  79rn 
br 79 
br 79m 
.kr 79 
cu 80 
zn 80 
go 10  
ge 80 

Tuf f  (47% H20) DBF Fuel 1K r burn 
n u c ~ r d e  radioac t i v i t y ,  CI 

i c a l  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.12E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+O0 

.00E*00 

f i s s i o n  oduc 

basis 
1.0 d 

.00E+00 

.00E+00 

.00E+00 
5.39E-06 

.00E+00 

= er c r i t  
10.0 d 
.00E+00 

charge 
8.90E-02 
1.24E-01 

.00E+00 
1.01E-05 

.00E+00 
1.16E-05 
2.86E-03 
1.05E-01 
2.39E-01 
8.58E-02 
2.44E-01 
2.79E-01 

dischar e 
8 . 9 0 ~ - 1 2  
1.24E-01 

.00E+00 
1.01E-05 

.00E+00 
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page 26 P a r t . B  8% U02 i n  Tuff (47% H20) OBF Fuel 1K yr burn 
0 nucl ide  rad ioac t i v i t y ,  curies 

f i s s i o n  products 

charge 
4.53E+00 
7.18E+00 
2.65E+00 

discharge 
4.53E+00 
7.18E+00 
2.65E+00 

basis 
1 - 0  d =I er c r i  

0 .0  d 
t i c a l  mass 

365.3 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00. 
.00E+00 
.00E+00 
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7.13E-04 
3.37E-05 

.00E+00 
6.38E-01 
2.20E+00 
2.55E+01 
6.69E+01 
8.33E+01 
1.23E-06 

.00E+00 
2.81E-05 
8.37E-04 
1.06E+00 
1.25E+01 

H2O) DBF 

.O d 
6.78~+0 1 
1.18E+O2 
1.21E+02 

.00E+00 
7.45E-03 
4.30E+00 
4.47E+01 
1.52E+02 
1.60E+02 
1.61E+02 

.00E+00 
1.53E-02 
5.17E-05 
8.77E-01 
2.31E+01 
1.67E+02 
1.52E+02 
4.28E+01 
1.95E+02 
1.95E+02 
3.46E-06 

.00E+00 

.00E+00 
6.81E-02 
8.45E+00 
1.14E+02 
1.89E+02 
1.97~+02 
1.97E+02 
1.14~+02 

.00E+00 
6.06E-11 
4.41E-03 
1.28E+00 
5.84E+01 
1.62€+02 
1.97E+02 
1.99E+02 

.00E+00 
2.49E-13 
1.91E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  page 27 P a r t  B '8% U02 i n  Tuff (47% Fuel  1K y 
nuc 1 i 

,r b u r n  
de radioac 

oduc 
.. . -- 
10.1 LIT U02 b a s i s  

1.0 d . OOE+OO 
3.37E-01 
3.76E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

= e r  c r i t  
10.0 d 
.00E+00 
.00E+00 
.00E+00 

: i c e (  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

charge 
b r  88 6.78E+Ol 
k r  88 1.18E+02 
r b  88 1.21E+02 

discharge  
6.78E+01 
1.18E+02 
1.21E+02 
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b r  93 1.33E-01 
k r  93 1.85E+01 
r b  93 1.22E+O2 
s r  93 2.09E+O2 

y 9 3  1.41E+02 
z r  93 6.41E-02 
nb 93 .00E+00 
nb 93m 6.26E-02 
b r  94 8.99E-03 
k r  94 7.98E+00 
r b  94 6.09E+01 

Par t  B 8% UO2 i n  

charge 
2.01E+O2 
2.14E+02 

.00E+00 
1.92E-06 
2.47E - 05 
7.27E-05 
3.78E-01 
2.84E+Ol 
1.81 E+02 
2.15E+02 
2.17E+02 
2.17E+02 
2.41E+00 

.00E+00 
1.72E-05 
7.62E-02 
7.30~+00 
1.32E+02 
2.02E+02 

.00E+00 
1.98E-02 

.00E+00 
6.84E-04 
2.6lE+00 
6.95E+01 
1.65E+O2 
1.90E+O2 
1 .9OE+O2 
1.80~+02 

.00E+00 
2.17E-04 
1.17E-01 
2.48E+01 
1.22E+02 
1.94E+02 
1.95E+02 
7.22E-01 

.00E+00 
4.23E-09 
2.69E-03 
1.23~+01 
8.tlE+O1 
1.9OE+O2 
1.23~+02 

1.33E-01 
1.85E+01 
1.22E+02 
2.09E+O2 
1.4lE+O2 
6.41E-02 

.00E+00 
6.26E-02 
8.99E-03 
7.98E+00 
6.09E+01 

Tu f f  (47% 

discharge 
2.01E+02 
2.14E+02 

.00E+00 
1.92E-06 
2.47E-05 
7.27E-05 
3.78E-01 
2.84E+01 
1.81E+02 
2.15E+02 
2.17E+02 
2.17E+02 
2.41E+00 

.00E+00 
1.72E-05 
7.62E-02 
7.30E+00 
1.32E+02 
2.02E+02 

.00E+00 
1.98E-02 

.00E+00 
6.84E-04 
2.61E+OO 
6.95E+01 
1.65E+02 
1.9OE+02 
1.90E+02 
1.80E+02 

.00E+00 
2.17E-04 
1.17E-01 
2.48E+01 
1.22E+02 
1.94E+02 
1.95E+02 
7.22E-01 

*00E+00 
4.23E-09 
2.69E-03 

: 1.23~+01 
8.11E+01 
1.90~+02 
1.23~+02 

H20) DBF 

.O d 
2.01E+02 
2.14E+02 

.00E+00 
1.92E-06 
2.47E-05 
7.27E-05 
3.78E-01 
2.84E+01 
1.81E+02 
2.15E+02 
2.17E+02 
2.17E+02 
2.41E+00 

.00E+00 
1.72E-05 
7.62E-02 
7.30E+00 
1.32E+02 
2.02E+02 

.00E+00 
1.98E-02 

.00E+00 
6.84E-04 
2.61E+00 
6.95E+Ol 
1.65E+02 
1.90E+02 
1.90E+02 
1.80~+02 

.00E+00 
2.17E-04 
1.17E-01 
2.48E+01 
1.22E+02 
1.94E+O2 
1.95E+02 
7.22E-01 

*00E+00 
4.23E-09 
2.69E-03 
1.23~+01 
1.11E+01 
1.9OE+O2 
1.23~+02 

u e l  1K y 
nuc l i 
bas i s 

1.0 d 
.00E+00 
.00E+00 
.00E+00 

1.92E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.15E+02 
2.17E+02 
2.41E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.69E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.09E+01 
7.12E+Ol 
6.72E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2 .56~-09 

.00E+00 
4.23E-09 

.00E+00 

.00E+00 
' .00E+00 

.00E+00 

.00E+00 

'r burn 
de rsdioac 

= e r  c r i t  
g0.0 d 
.OOE+OO 
.00E+00 
.00E+00 

1.92E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.21E+01 
1.37E+02 
9.65E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.23E-09 

.OOE+C)O 

.00E+00 
' .00E+00 

.00E+00 

.00E+00 

i v i t y ,  cu 
c s l  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 
1.92E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.17E+00 
8.99E+00 
4.90E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+~O 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
4.23E-09 

.OOE+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n .  oduc page 28 
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nb 99m 
no 99 
t c  99 
t c  99m 
r u  99 
r b l  00 
srlOO 
y l00  

1 
Par t  B 

0 

zrlOO 
nblOO 
n b l  OOm 
molOO 
tclOO 
r u l  00 
rblO 1 
s r l O l  
y l 0  1 

z r l O l  
nb lOl  
molOl 
t c l O l  
r u l O l  
sr lO2 

y l02  
zrlO2 
nblO2 
mol02 
t c l 0 2  
tclO2m 
rulO2 
rhlO2 
pdl02 
sr103 
y103 

zr103 
nb103 
m0103 
tc103 
ru103 
rh103 
rhl03m 
sr104 
y104 

zr104 
nb104 
1110104 
tc104 
ru104 
rh104 
rh104m 
pd104 
y105 

zr105 
nb105 
mo105 
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charge 
1.96E+02 
2.03E+02 
6.91E+00 

.00E+00 
1.81E-01 

.00E+00 
5.03E-06 
1.47E-01 
1.41E+01 
1.06E+02 
1.68E+02 
1.73E+02 
1.73E+02 

.00E+00 
3.35E-02 
8.68E+00 
8.12€+01 
1.35€+02 
1.46E+02 
1.46E+02 
6.95E-02 

.00E+00 
8.66E-06 

.00E+00 
9.29E-05 
2.68E+00 
2.32E+01 
7.97E+01 
1.05E+02 
1 .O8E+02 
l.O8E+O2 

.00E+00 
1.07E+02 
2.89E-05 
2.05E-02 
5.08E+00 
2.84E+01 
6.52E+01 
6.72E+01 

.00E+00 
4.67E-01 
3.41E-02 

.00E+00 
1.90E-04 
3.12E+00 
1.04E+01 
3.64E+01 

Tu f f  (47% 

dischar e 
1.96~+82 
2.03E+02 
6.91E+00 

.00E+00 
1.81E-01 

.00E+00 
5.03E-06 
1.47E-01 
1.41E+01 
1.06E+02 
1.68E+02 
1.73E+02 
1.73E+02 

.00E+00 
3.35E-02 
8.68E+00 
8.12E+01 
1.35E+02 
1.46E+02 
1.46E+02 
6.95E-02 

.00E+00 
8.66E-06 

.00E+00 
9.29E-05 
2.68E+00 
2.32E+01 
7.97E+01 
1.05E+02 
1.08E+02 
1.08E+02 

.00E+00 
1.07E+02 
2.89E-05 
2.05E-02 
5.08E+00 
2.84E+01 
6.52E+01 
6.72E+O1 

.00E+00 
4.67E-01 
3.41E-02 

.00E+00 
1.90E-04 
3.12E+00 
1.04E+01 
3.64€+01 

H20) DBF 

.O d 
1.96E+02 
2.03E+02 
6.91E+00 

.00E+00 
1.81E-01 

.00E+00 
5.03E-06 
1.47E-01 
1.41E+01 
1.06E+02 
1.68E+02 
1.73E+02 
1.73~+02 

.00E+00 
3.35E-02 
8.68E+00 
8.12E+01 
1.35€+02 
1.46E+02 
1.46E+02 
6.95E-02 

.00E+00 
8.66E-06 

.00E+00 
9.29E-05 
2.68E+00 
2.32E+01 
7.97E+01 
1.05E+02 
1.08E+02 
1.08E+02 

.00E+00 
1.07~+02 
2.89E-05 
2.05E-02 
5.08E+00 
2.84E+01 
6.52E+01 
6.72~+01 

.00E+00 
4.67E-01 
3.41E-02 

.00E+00 
1.90E-04 
3.12~+00 
1.04E+01 
3.64E+01 

Fuel 1K y 
nuc l i 
basis 

1.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 

8.65E-06 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.06E+02 
.00E+00 

1.06E+02 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

fr burn  
de rsd ioac 
: = e r  c r i t  

10.0 d 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.16E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.20E+01 
.00E+00 

2.2OE+Ol 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.bOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

t i v i t y ,  CI 
i c a l  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+O0 
6.82E-06 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1 .TIE-01 

.00E+00 
1.7OE-01 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products page 29 
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Par t  B 

y106 
zr106 
nb106 
m0106 
tc106 
r u l 0 6  
rh106 
rhl06m 
pd106 
ag106 
y107 

zr107 
nblO7 
m0107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr lO8 
nb108 
moi08 
tc108 
r u l 0 8  
rhlO8 
rhl08m 
pdioa 
a9108 
rg108m 
cd108 
zr109 
nb109 
no109 
t c l 0 9  
ru109 
r h  109 
rhlO9m 
pd l09 
pdl09m 
ag 109 
ag 109111 
cdlO9 
nb l lO  
mol l0  
t c l l O  
r u l l O  
r h l l O  
r h l l 0 m  
p d l l 0  

charge 
3.18E-06 
3.35E-02 
9.26E-01 
1.53E+01 
1.70E+01 
1.76E+01 
1.76E+01 
4.08E-04 

.00E+00 
4.69E-12 
2.87E-08 
3.21E-04 
1.50E-01 
4.69€+00 
6.45E+OO 
7.44Et00 
7.45E+00 
7.17E-04 
1.37E-04 

.00E+00 
1.25E-05 
3.94E-03 
4.43E-01 
1.87E+OO 
3.72E+00 
3.76E+00 
3.95E-02 

.00E+00 
3.27E-07 
9.71E-09 

.00E+00 
1.00E-08 
1.70E-04 
4.47E -02 
5.32E-01 
Z.OlE+Ob 
2.25E+00 
1.13E+00 
2.26E+00 
3.89E-03 

.00E+00 
2.26EtOO 
3.37E-10 
8.33E-06 
6.92E-03 
1.37E-01 
1.12E+00 
1.30E-01 
1.25E+00 

.00E+00 

dischar e 
3 . 1 8 ~ - 8 6  
3.35E-02 
9.26E-01 
1.53E+01 
1.70E+01 
1.76E+01 
1.76E+01 
4.08E-04 

.00E+00 
4.69E-12 
2.87E-08 
3.21E-04 
1.50E-01 
4.69E+00 
6.45E+OO 
7.44E+00 
7.45E+00 
7.17E-04 
1.37E-04 

.00E+00 
1.25E-05 
3.94E-03 
4.43E-01 
1.87E+00 
3.72E+00 
3.76E+00 
3.95E-02 

.00E+00 
3.27E-07 
9.7lE-09 

.00E+00 
1.00E-08 
1 .TOE-04 
4.47E-02 
5.32E-01 
2.01€+00 
2.25E+00 
1.13E+00 
2.26E+00 
3.89E-03 

.00E+00 
2.26E+00 
3.37E-10 
8.33E-06 
6.92E-03 
1.37E-01 
1.12E+OO 
1.30E-01 
1.25E+00 

.00E+00 

H20) DBF 

.O d 
3.18E-06 
3.35E-02 
9.26E-01 
1.53E+Ol 
l.lOE+Ol 
1.76E+01 
1.76~+01 
4.08E-04 

.OOE+OO 
4.69E-12 
2.87E-08 
3.21E-04 
1.50E-01 
4.69E+00 
6.45E+00 
7.44E+OO 
7.45E+00 
7.17E-04 
1.37E-04 

.00E+00 
1.25E-05 
3.94E-03 
4.43E-01 
1.87E+00 
3.72~+00 
3.76E+OO 
3.95E-02 

.00E+00 
3.27E-07 
9.71E-09 

.00E+00 
1.00E-08 
l.7OE-04 
4.47E-02 
5.32E-01 
2.01E+00 
2.25E+00 
1.13E+00 
2.26E+00 
3.89E-03 

.00E+00 
2.26E+00 
3.37E-10 
8.33E-06 
6.92E-03 
1.37E-01 
1.12E+00 
1.30E-01 
1.25E+00 

.00E+00 

Fuel 1 K  y r  burn 
nuc l i de  r a d i o a c t i v i t y ,  CI 
bas is  = e r  c r i t i c a l  mass 

1.0 d g0.0 d 365.3 d 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

1.76E+OI 1.49E+Ol 8.91E+00 
1.76E+01 1.49E+01 8.91E+00 
1.89E-07 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
4.06E-30 .00E+00 .00E+00 

.OOE+OO .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+O0 .OOE+OO .OOE+OO 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
9.66E-20 .00E+00 .00E+00 
7.17E-04 7.17E-04 7.17E-04 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO - .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+00 

.00E+00 .00E+00 .00E+00 
8.45E-10 8.43E-10 8.40E-10 
9.7lE-09 9.70E-09 9.66E-09 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .OOE+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .OOE+OO .OOE+OO 
6.73E-01 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .uOE+oO 
6.73E-01 2.95E-10 1.95E-10 
3.37E-10 2.95E-10 1.95E-10 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+OO 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 . OOE+00 

.00E+00 .00E+00 .00E+00 

u r ies  
10.1 WT UO 

730.5 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.51E+00 
4.51~+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.17E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.35E-10 
9.60E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.13E- 10 
I. l3E- 10 

.00E+06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products page 30 
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Par t  B 8% UO2 i n  Tu f f  (47% H20) OBF 
0 

charge 
.00E+00 

7.35E-08 
7.77E-04 
3.83E-02 
5.19E-01 
8.34E-01 
8.64E-01 
2.38E - 02 
8.65E-01 
8.63E-01 

.00E+00 
7.81E-08 
2.73E-09 
1.25E-04 
9.19E-03 
2.90E-01 
5.67E-01 
6.47E-01 
6.48E-01 

.00E+00 
2.45E-06 
2.61E-03 
1.37E-01 
4.53E-01 
6.10E-01 
5.90E-01 
1.15E-01 
3.11E-14 
1.00E-02 

.00E+00 
5.62E- 11 
1.26E-06 
4.13E-04 
5.44E-02 
2.60E-01 
5.15E-01 
5.23E-01 

.00E+00 
2.64E-06 
1.99E-06 

.00E+00 
5.40E-09 
1.29E-05 
1 .to€-02 
1.27E-01 
3.87E-01 
2.95E-01 
1.18E-01 
3.96E-01 
1.71E-02 
6.08E-13 
3.96E-01 

dischar e . O O E + ~ O  
7.35E-08 
7.77E-04 
3.83E-02 
5.19E-01 
8.34E-01 
8.64E-01 
2.38E-02 
8.65E-01 
8.63E-01 

.00E+00 
7.81E-08 
2.73E-09 
1.25E-04 
9.19E-03 
2.90E-01 
5.67E-01 
6.47E-01 
6.48E-01 

.00E+00 
2.45E-06 
2.61E-03 
1.37E-01 
4.53E-01 
6.10E-01 
5.90E-01 
1.15E-01 
3.11E-14 
1 .OOE-02 

.00E+OO 
5.62E-11 
l.26E-06 
4.13E-04 
5.44E-02 
2.6OE-01 
5.15E-01 
5.23E-01 

.OOE+OO 
2.64E-06 
1.99E-06 

.OOE+OO 
5.40E-09 
1.29E-05 
1.2OE-02 
1.27E-01 
3.87E - 01 
2.95E-01 
1.18E-01 
3.96E-01 
1 .TIE-02 
6.08E-13 
3.96E-01 . . 

Fuel 1K y r  burn f i s s i o n  products 
nuc l i de  r a d i o a c t i v i t y ,  cu r ies  
bas is  = e r  c r i t i c a l  mass 10.1 MT U02 

1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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Pe r t  B 

s n l l 5  
tc116 
ru116 
rh116 
pd116 
ag116 
agl16m 
cd116 
in116 
i n1  16m 
sn116 
tc117 
ru117 
rh117 
pd117 
agl17 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn117 
sn l  l7m 
t c l l 8  
r u l l 8  
rh118 
p d l l 8  
sg118 
ag118m 
cd118 
in118 
i n l l 8 m  
an118 
r u l l 9  
r h l l 9  
d l 1 9  
a g l l 9  
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
s n l  l9m 
r u l 2 0  
rh120 
pd120 
agl20 
cdl2O 
in120 
in l20m 
sn120 
rh121 

Pa r t  B 

charge 
.00E+00 

5.64E-06 
4.01E-03 
7.55E-02 
5.24E-01 
5.68E-01 
4.28E-02 

.00E+00 
3.98E - 04 
1.49E-03 

.00E+00 
6.29E-08 
5.45E-04 
2.49E-02 
2.99E-01 
1.99E-01 
1.99E-01 
3.45E-01 
6.88E-02 
2.47E-01 
3.15E-01 

.00E+00 
7.91E-04 
1.86E-09 
7.78E-05 
5.05E-03 
1.44E-01 
2.55E-01 
1.81E-01 
4 . l lE-01 
4.12E-01 
1.62E-04 

.00E+00 
1.03E-05 
2.04E-03 
1.04E-01 
3.37E-01 
3.17E-01 
1.29E-01 
1.69E-01 
2.86E-01 

.00E+00 
1.58E-03 
1.23E-06 
3.89E-04 
4.91E-02 
2.27E-01 
4.39E-01 
4.42E-01 
3.48E-03 

.00E+00 
9.62E-05 

Tu f f  (47% 

d ischar  e . OOE+XO 
5.64E-06 
4.01E-03 
7.55E-02 
5.24E-01 
5.68E-01 
4.28E-02 

.00E+00 
3.98E-04 
1.49E-03 

Tu f f  (47% 

H20) DBF 

.O d 
.00E+00 

5.64E-06 
4.01E-03 
7.55E-02 
5.24E-01 
5.68E-01 
4.28E-02 

.00E+00 
3.98E-04 
1.49E-03 

.00E+00 
6.29E-08 
5.45E-04 
2.49E-02 
2.99E - 0 1 
1.99E-01 
1.99E-01 
3.45E-01 
6.88E-02 
2.47E-01 
3.15E-01 . OOE+00 
7.91E-04 
1.86E-09 
7.78E-05 
5.05E-03 
1.44E-01 
2.55E-01 
1.81E-01 
4.1fE-01 
4.12E-01 
1.62E-04 

.OOE+OO 
1.03E-05 
2.04E-03 
1 .O4E-01 
3.37E-01 
3.17E-01 
1.29E-01 
1.69E-01 
2.86E-01 

.00E+00 
1.58E-03 
1.23E-06 
3.89E-04 
4.91E-02 
2.27E-01 
4.39E-01 
4.42E-01 
3.48E-03 

.00E+00 
9.62E-05 

H2O) DBF 

Fuel 1 K y  
nuc l  i 
bas i s  

1.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.47E-11 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 

4.35E-04 
4.89E-04 
1.57E-03 
1.88E-03 

.00E+00 
7.63E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.93E-10 
9.95E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.58E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

r burn  
de radioac 

=per c r i  t 
0.0 d 

.00E+00 

.OOE+OO 

: t i v i t y ,  cu 
i ce1  mass 
365.3 d . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.OOE+OO 

.00E+00 

.00E+00. 
6.60E- 12 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.66E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

Fuel 1K r burn  
n u c l l d e  r a d i o a c t i v i t y ,  cu r i es  
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 

f i s s i o n  produc 

produc 

page 32 
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pd l21  
ag l21  
c d l 2 l  
in121 
i n l 2 l m  
sn l21  
sn l2 lm 
sb l21  
rh122 
pdl22 
ag122 
cd122 
in122 
in122m 
sn122 
sb122 
sb122m 
t e l 2 2  
rh123 
pd123 
ag123 
cd123 
in123 
i n123m 
sn123 
sn123rn 
sb123 
te123 
te123m 
pd124 
sg124 
cd124 
i n124 
sn124 
sb124 
sb124m 
te124 
pd125 
ag125 
cd125 
in125 
in125m 
on1 25 
sn125m 
sb125 
te125 
te125m 
pd126 
ag l26  
cd126 
i n126 
sn126 

1 
P a r t  B 

0 

charge 
1 .WE-02 
1.67E-01 
4.57E-01 
2.55E-02 
4.62E-01 
4.81E-01 
3.08E-03 

.00E+00 
1.05E-05 
5.77E-03 
8.78E-02 
4.95E-01 
5.25E-01 
3.06E-02 

.00E+00 
8.72E-05 
9.37E-06 

.00E+00 
8.25E-07 
8.56E-04 
3.22E-02 
3.24E-01 
3.52E-01 
9.86E-02 
5.88E-02 
5.17E-01 

.00E+00 
4.04E-19 
7.11E-09 
5.19E-04 
2.99E-02 
5.80E-01 
8.82E-01 

.00E+00 
4.80E-04 
1.15E-04 

.00E+00 
1.08E-04 
1.19E-02 
3.43E-01 
4.48E-01 
3.11E-01 
3.16E-01 
7.38E-01 
1.05E+00 

.00E+00 
2.43E-01 
2.41E-05 
5.22E-03 
4.30E-01 
9.44E-01 
1.03E-02 

d ischar  e 
1.82E-82 
1.67E-01 
4.57E-01 
2.55E-02 
4.62E-01 

.O d 
1.82E-02 
1.67E-01 
4.57E-01 
2.55E-02 
4.62E-01 
4.81E-01 
3.08E-03 

.00E+00 
1.05E-05 
5.77E-03 
8.78E-02 
4.95E-01 
5.25E-01 
3.06E-02 

.00E+00 
8.72E-05 
9.37E-06 

.00E+00 
8.25E-07 
8.56E-04 
3.22E-02 
3.24E-01 
3.52E-01 
9.86E-02 
5.88E-02 
5.17E-01 

.00E+00 
4.04E-19 
7.11E-09 
S.19E-04 
2.99E-02 
5.80E-01 
8.82E - 0 1 

.00E+00 
4.8OE-04 
1.15E-04 

.00E+00 
1.08E-04 
1.19E-02 
3.43E-01 
4.48E-01 
3.11E-01 
3.16E-01 
7.38E-01 
1 .OSE+OO 

.OOE+OO 
2.43E-01 
2.41E-05 
5.22E-03 
4.30E-01 
9.44E-01 
1.03E-02 

H20) DBF 

.O d 
6.09E-03 
1.67E-02 

T u f f  (47% Fuel 1K y 
nuc l  i 
basta 

~r bu rn  
de rad ioac  

f i s s i o n  odu c t s  page 34 
t i v i t y ,  C l  
i c a l  mass 
365.3 d 
1.45E-03 
1.03E-02 

u r i e s  
10.1 MT uoz 

730.5 d 1826.3 d 
1.45E-03 1.45E-03 
1.03E-02 1.03E-02 

charge 
6.09E-03 
1.67E-02 

d i scha r  c 
6 .09~ -83  
1.67E-02 
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t e l 2 6  
xe126 
ag127 
cd127 
in127 
in127111 
sn127 
sn127m 
sb127 
te127 
te127m 
i 127 

xe127 
ag128 
cd128 
in128 
sn128 
sb128 
sb128m 
te128 

1128 
xe l28 
cd l29 
in129 
sn129 
snl29m 
sb l29 
te129 
tel29m 
i 129 

xe129 
xel29m 
cd130 
in130 
sn130 
rb130 
sb130m 
te130 

1130 
i 130111 

re130 
cd131 
in131 
rn131 
rb131 
te131 
te131m 

1131 
xe131 
xe131m 

Par t  B 

.OOE+OO 

.00E+00 
2.45E-03 
3.34E-01 
1.09E+00 
l.O9E+00 
1.58€+00 
2.59E+OO 
4.38E+00 
4.366+00 
7.66E-01 

.00E+00 
4.31E-12 
1.00E-03 
3.13E-01 
3.2lE+00 
1.16E+01 
8.12E-01 
l.l8E+01 

.00E+00 
7.95E-04 

.00E+00 
1.32E-01 
3 .53~+00 
9.67E+00 
1.30E+01 
2.58E+Ol 
2.43~+01 
4.78E+00 
1.14E-03 

.OOE+OO 
1.11E-08 
5.29E-02 
3.40~+00 
3.84E+01 
8.06E+00 
4.97~+01 

.00E+00 
1.89E-02 
7.81E-03 

.00E+00 
6.35E-03 
1.17E+00 
3.14E+01 
8.78E+01 
8.80E+O1 
1.31E+01 
9.83E+01 

.00E+00 
1 .O7~+00 

HZO) DBF vr burn  
de rad ioac  t i v i t v .  CUl 

products page 35 

I i / .  b a s f r  = e r  c r i t i c a l  h i s s  10.1 I T  U02 
. I  ' .. i ' ~ ' eha rgc  d i r c h a r  l 1" .O d 1.0 d 10.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 1 
; a .  cd132 .08E-04 .08E-14 7.08E-04 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

:I+ 4 , . : 1 ..[.PIE-01 [.PIE-01 f .91E-01 .OOE+OO .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 
C .  j, an132 ' .ZOE+01 .20E+01 .ZOE+Ol .00E+00 .00E+b0 .00E+00 .00E+00 .00E+00 .00E+00 

rb132 4.51~+01 4.51E+Ol 4.5lE+O1 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 1 

rb1321a S.l4E+01 S.lbE+Ol 5.14E+01 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 



1996 F i l  

1.46E+02 
1.47E+02 

.00E+00 
8.29E-06 . OOE+OO 
4.84E-03 
6.12E+00 
8.21E+01 
1.30E+02 
1 .O9E+O2 
2.27E+02 
1.35~+01 
2.27E+02 
6.61E+00 

.00E+00 
2.45E-09 
7.44E-04 
7.02E-01 
1.58E+01 
9.64E+00 
2.33E+02 
2.61 E+02 
1.19E+Ol 

.00E+00 
2.24E+00 
2.46E-01 
1.86E-02 

.00E+00 
5.23E-02 
5.67E+00 
1.12E+02 
2.13€+02 
2.22E+02 
3.94E+0 1 
6.67E-02 
1.28E-03 

.00E+00 
8.71E-07 
3.93E-03 
7.28E-01 
5.47E+01 
l.lOE+OZ 
5.06E+01 

.00E+00 
2.71E-01 

.00E+00 
3.03E-02 

. e  Name: or -0200-00021 REV 00 

Part  B 8% UO2 i n  Tuff (47% H2O) DBF Fuel 1K yr  burn 
0 nucl ide  r a d i o a c t i v i t y ,  cur ies  

ATTACHMEN 

charge 
1.74E+00 
1.63E+01 
1.11E+02 
2.07E+02 
2.12E+02 

.00E+00 
2.01E+02 
6.36E-03 

discharge 
1.74E+00 
1.63E+01 
1.11E+O2 
2.07E+02 
2.12E+02 

.00E+00 
2.0lE+02 
6.36E-03 

basis 
1.0 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.12E+02 

.00E+00 
2.0lE+02 

.00E+00 

= er  c r i  
b . 0  d 
.00E+O0 
.00E+00 
.OOE+OO 
.00E+00 

2.11E+02 
.00E+00 

1.99E+02 
.00E+00 

t i c a l  mass 
365.3 d 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 
2.ObE+O2 

.00E+00 
1.96E+02 

.00E+00 

T XX - Page 37 
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.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
7.53E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
1.60E-07 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+OO 
5.09E-07 
5.86E-07 

.00E+00 . OOE+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+O0 
8.13E-02 

.00E+00 . OOE+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
1.30E-06 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

: i v i t y ,  Cl 
i c a l  mass 
365.3 d . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.73E-06 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

La138 
rb139 
te139 
i 139 

xe139 
cs139 
be139 
la139 
ce139 
pr139 
te140 

i140 
xe140 
cs140 
ba140 
la140 
ce140 
pr140 
te141 

i141 
xe141 
cs141 
be141 
la141 
ce141 
pr141 
nd141 
te142 

1142 
re142 
cs142 
ba142 
111142 
eel42 
pr142 
pr142m 
nd142 

1143 
1 

Par t  B 
0 

4.62E+01 
1.50E+02 
1.95E+02 
1.95E+02 
1.95E+02 

.00E+00 
5.10E-09 
2.216-04 
2.26E-01 
1.65~+01 
9-13 E+O1 
1.94E+02 
1.97E+02 
1.30E-06 
4.13E-02 

.OOE+OO 

.00E+00 
1.36E-03 

H20)  DBF l u f f  (47% !uel 1K yr burn  
n u c l i d e  radioact  
bas i s  = e r  c r i t i  

1.0 d 10.0 d 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.21E+02 3.96E-18 
1.97E+02 2.23E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

products page 37 
u r i e s  

10.1 nr ua 
730.5 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.36E-14 

.00E+00 

d ischar  e 
2.15~+!0 
5.06E+Ol 
1.77~+02 
1.98E+02 
1.99E+02 
1.99E+O2 

.00E+00 
4.63E-05 
3.36E-01 
1.28E+01 
1.49E+02 



28 18:51 

la144 
ce144 
pr144 
pr144m 
nd144 
i 145 

xe145 
cs145 
be145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
ba146 
La146 
ce146 
pr146 
nd146 
pm146 
sm146 
xe147 
cs147 
be147 
La147 
ce147 
pr147 
nd147 
pml47 
sm147 
cs148 
be148 
la148 
ce l48 
pr148 
nd148 
pm148 
pm148m 

Par t  6 

sm148 
cs149 
ba149 
La149 
ce149 
pr149 
nd149 
p 1 4 9  
8111149 
eu149 
cs150 
ba150 
la150 
ce l50 

.e Name: or 1 REV 00 ATTACHHEN T X X -  P a  

T u f f  (47% H2O) DBF Fuel 1K r bu rn  
nuc l rde  radioac 
bas is  = e r  c r i t  

1.0 d b0.0 d 
8.07E-15 8.07E-15 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.43E-03 rOOE+OO 
2 1.14'-11 

.39E-12 
1 .91~-10 .a%-11 

*00E+00 '* ,00E+00 
.00E+00 ' ,00E+00 
.00E+00 ' ,00E+00 
.00E+00 .00E+00 

f i s s i o n  page 38 
t i v i t y ,  cu 
i c a l  mass 
365.3 d 
8.07E-15 

.OOE+OO 

r i e s  

charge 
8.07E-15 
7.99E-06 

d ischar  e 
8.07E-35 
7.99E - 06 
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Par t  B 

sm154 
eu154 

1:::: 
ce155 
pr155 
nd155 
pm155 
sm155 
eu155 
gd155m 
gd155 
ce156 
pr156 
nd156 
pm156 
sm156 

Tu f f  (47% H2O) DBF Fuel 1K r burn  
nuclyde r rd ioac  
bas is  = e r  c r i t  

1.0 d b0.0 d 
.00E+00 .00E+00 

3.75E-02 3.68E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.74E-20 .00E+00 
1.25E+00 1.2OE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 
9.36E-02 .00E+00 

t l v i t y ,  c u r i e s  
i c a l  mass 10.1 MT UO2 
365.3 d 730.5 d 1826.3 d 

.00E+00 .00E+00 .00E+00 
3.46E-02 3.19E-02 2.51E-02 

.OOE+OO .00E+00 .00E+00 

.00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+O0 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
1.08E+00 9.29E-01 5.96E-01 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

f i s s i o n  page 39 

charge 
.00E+00 

3.75E-02 
.00E+00 

2.85E-08 
5.00E-04 

d ischar  l 
.OOE+%O 

3.75E-02 . OOE+OO 
2.85E-08 
5.00E - 04 
3.04E-02 
5.93E-01 
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eu156 
gd156 
ce157 
pr157 
nd157 
pm157 
sml57 
eu157 
gd157 
p r  158 
nd158 
p l 5 8  
sm158 
eu158 
gd158 
pr159 
nd159 
pin159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sm161 
eu161 
gd161 
tb161 

Par t  B 

dy161 
pm162 
sm162 
eu 162 
gd162 
t b l 6 2  
tb162m 
dy162 
sm163 
eu163 
gd163 
tb163 
tbl63m 
dy163 
sml64 
eu164 
@dl64 
t b164 
dy l64 
m165 

Fuel 1K 
nuclT 
basis 

1.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.61E-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.21E-24 
2.57E-24 

.00E+00 

.00E+00 

r burn 
de radioac 

= e r  c r i t  
80.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+O0 
.OOE+OO 
.00E+00 
.00E+00 

f i s s i o n  products page 40 Tuf f  (47% H20) DBF 
: t i v i t y ,  cu 
: i c a l  mass 

365.3 d 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

ir ies  
10.1 HT uc 
730.5 d 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

charge 
.00E+00 

6.2lE-06 
3.71E-04 
1.16E-03 
2.18E-03 
2.21E-03 
2.79E-05 

d ischar  e 
.00~+80 

6.21E-06 
3.7lE-04 
1.16E-03 
2.18E-03 
2.21E-03 
2.79E-05 
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er167 
er167m 
er168 
yb168 
er169 
tm169 
ybl69 
er170 
tm170 
tml70m 
ybl70 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 

Par t  B 
0 

i n i  t i a l  
1.15E+00 
1.33E-16 
4.04E-11 
1.41E-12 
6.82E-14 
2.97E -03 
1.51E-03 
2.61E-04 
2.88E-10 
2.87E-04 
3.12E-10 
8.37E-10 
7.09E-10 

.00E+00 
1.83E-04 

.00E+00 
1.77E-07 
1.85E-11 
7.94E-11 
6.86E-11 
5.27E-10 
4.88E-06 

.00E+00 
2.05E-16 
4.17E-21 
1.03E-19 
7.24E-17 

Tu f f  (47% HZO) DBF Fuel 1K y r  burn 
nuc l i de  concent ra t ion  
bas is  =per c r i t i c a l  m 

30.0 r 50.0 r 100 
1.18E+t0 1.21~+80 1.2 
1.38E-16 1.43E-16 1.5 
4.12E-11 4.20E-11 4.3 
1.16E-12 9.50E-13 5.7 
7.09E-14 7.36E-14 8.0 
3.15E-03 3.34E-03 3.8 
1.58E-03 1.64E-03 1.8 
2.7OE-04 2.76E-04 2.8 
2.99E-10 3.11E-10 3.4 
2.98E-04 3.09E-04 3.3 
3.19E-10 3.25E-10 3.4 
6.87E-10 5.64E-10 3.4 
7.36E-10 7.62E-10 8.3 

.00E+00 .00E+00 .O 
1.94E-04 2.05E-04 2.3 

.00E+00 .00E+00 . O  
1.83E-07 1.9OE-07 2.0 
1.89E-11 1.92E-11 2.0 
6.51E-11 5.35E-11 3.2 
7.13E-11 7.4OE-11 8.1 
5.46E-10 5.66E-10 6.1 
5.06E-06 5.25E-06 5.7 

.00E+00 .00E+00 .O 
2.09E-16 2.13E-16 2.2 
3.42E-21 2.81E-21 1.7 
1.07E-19 1.11E-19 1.2 
7.51E-17 7a79E-17 8.4 

:, grams 
~ s s  10.1 MT UO2 
0 r 150.0 r 
' E + ~ o  1.32E+80 
'E- 16 1.71E-16 
1 4.59E-11 
IE-13 3.52E-13 
'E-14 8.80E-14 
iE-03 4.38E-03 
IE-03 1.98E-03 
IE-04 2.96E-04 
E-10 3.72E-10 
IE-04 3.68E-04 
IE-10 3.55E-10 
iE-10 2.09E-10 
E-10 9.03E-10 
IE+00 .00E+00 
IE-.04 2.69E -04 
IE+00 .00E+00 
IE-07 2.26E-07 
E -11  2. l lE-11 
iE-11 1.98E-11 
E -11  8.85E-11 
'E-10 6.70E-10 
IE-06 6.25E-06 
IE+00 .00E+00 
iE-16 2.33E-16 
E - 2 1  1.04E-21 
!E-19 1.33E-19 
IE-17 9.22E-17 

act  in ides page 41 
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3.36E-16 
1.82E-16 
1.33E-10 
1.35E-15 

.00E+00 
7.61E-13 
7.11E-14 
2.41E-07 
1.26E-11 
3.53E-12 

.00E+00 
1.93E-07 
4.12E-10 
5.56E-08 
3.75E-02 
6.24E-10 
3.76E-08 
1.37E-04 
7.62E-14 .00E+00 

3:18E-07 
8.00E-08 
1.1OE-02 
7.65E+00 
6.91E-07 

act inides Par t  B 
0 

Tuf f  (47% HZO) DBF Fuel 1K yr burn 
nucl ide concentrations, grams 

f n i  t i a l  
1 .21 E+OO 

.00E+00 
1.26E-04 
1.68E-01 

.00E+00 
3.39E-04 
4.24E-09 
1.89E-09 

basis : 
30.0 yr  

1.24E+00 
.00E+00 

1.26E-04 
1.71E-01 

.00E+00 
3.39E-04 
4.24E-09 
1.89E-09 . OOE+OO 

.00E+00 

.00E+00 
4.20E-05 
3.25E+00 
2.15E+03 
1.70E+05 
4.14E+04 
1.55E-11 
8.65E+06 

.00E+O0 

.00E+00 

.00E+00 
9.58E-18 

.00E+O0 
4.62E-05 
9.97E+03 
1.19E-12 
5.13E-14 

.00E+00 

.00E+00 

.00E+00 

ler c r i t i c  
50.0 yr 

1.26E+00 
.00E+00 

1.26E-04 
1.75E-01 

.00E+00 
3.39E-04 
4.24E-09 
1.89E-09 

.OOE+OO 

.00E+00 

.00E+00 
3.45E-05 
3.32E+00 
2.15E+03 
1.70E+05 
4.14~+04 
5.89E-12 
8.65E+06 

.00E+00 

.00E+00 

.00E+00 
2.69E-23 

.00E+00 
4.62E-05 
9.97E+03 
l.08E-12 
5.12E-14 

.00E+O0 

.00E+00 

.00E+00 
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pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

1 
Pa r t  B 

0 
8% U02 in Tu f f  (47% 

i n i  t i e l  
1.88E-08 
5.60E-14 
4.38E-12 
1.21E-15 
1.04E-18 
1.46E-23 
2.11E-27 

.00E+00 

.00E+00 

.00E+00 
1.74E-37 

.00E+00 

.00E+00 
3.20E -32 
2.12E-36 
1.13E-38 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.88€+06 

8% UO2 In Tuff (47% $ 3  . , . a  

I .  i f3 .{  . 

H2O) DBF Fuel 1K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 UT U02 

20.0 r 30.0 r 50.0 r 100.0 r 150.0 r 200.0 r 
1.79E-i8 1.71E-68 1 . 5 5 ~ - 1 8  1.21E-68 9.47E-i9 7.40E-!9 
4.39E-14 3.44E-14 2.12E-14 6.27E-15 1.86E-15 5.51E-16 
2.98E-12 2.03E-12 9.46E-13 1.39E-13 2.05E-14 3.03E-15 
1.21E-15 1.21E-15 1.21E-15 1.20E-15 1.20E-15 1.19E-15 
1.04E-18 1.03E-18 1.03E-18 1.02E-18 1.02E-18 1.01E-18 
1.46E-23 1.46E-23 1.46E-23 1.46E-23 1.46E-23 1.46E-23 
2.11E-27 2.11E-27 2. l lE-27 2.11E-27 2.10E-27 2.10E-27 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 - .00E+O0 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 
6.35E-41 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
3.13E-32 3.07E-32 2.95E-32 2.67E-32 2.42E-32 2.19E-32 
1.25E-36 7.33E-37 2.54E-37 1.8OE-38 1.27E-39 8.97E-41 
1.12E-38 1.11E-38 1.09E-38 1.05E-38 1.01E-38 9.75E-39 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
8.88E+06 8.88E+06 8.88E+06 8.88€+06 8.88E+06 8.88E+06 

n20) )SF Fuel  1K r burn 
I I huclydc rmd ioac t i v i t y ,  c u r i e s  

bas i s  = e r  c r i t l c a l  mass 10.1 MT UOZ 
2 0 . 2  r ' 30.0 r D 0.0 r 100.0 r 150.0 r 200.0 r 
.0OE+!O .OOE+~O .ooE+!o .ooE+~o .oOE+~O .ooE+&o 

2.95E-08 3.00E-08 3.12E-08 3.41E-08 3.71E-08 4.OZE-08 

ac t  i n i des  

ac t  i n i des  

page 43 

page 44 
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t 1207 
t1208 
t l 2 0 9  
pb206 
pb207 
pb208 
pb209 
pb2lO 
pb211 
pb212 

s;;: t 
b i  209 
b i2 lOm 
b i210  
b i 211  
b i 212  
b i213  
b i214  
p0210 
po2 l  lm 
p0211 
p0212 
p02 13 
p02 14 
p02 1 5 
po216 
po218 
a t217  
rn218 
rn219 
rn220 
rn222 
f r221 
f r223 
re222 
re223 
ra224 
ra225 
ra226 
ra228 
rc225 
r c227  
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

1 
P a r t  B 

0 
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H20) DBF Fue l  1K r b u r n  
nuc lTde  r a d i  oac 
b a s i s  

l?,"i!-&; 
.00E+00 

2.91E+00 
8.09E-03 

.00E+00 

=per c r i t i c a l  mass 

a c t i n i d e s  page 45 
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pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
U237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np235 
np231 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am24 5 
am246 
cm24 1 

1 
Pa r t  B 

0 
Tu f f  (47% H20) DBF Fuel 1K y r  burn 

n u c l i d e  radioac 
a c t i n i d e s  page 46 

r i e s  

i n i  t i e l  
6.24E-05 
2.89E-12 

bas i s  
30.0 r 

5.66E-85 
1.78E-12 
1.65E-10 
2.07E-16 
3.18E-19 
1.32E-27 

= e r  c r i  D 
5. :iEO-il 
1.09E-12 
7.66E-11 
2.07E-16 
3.17E-19 
1.32E-27 

i c a l  ma 
100.0 
4.01E- 
3.24E- 
1.13E- 
2.06E- 
3.14E- 
1.32E- 
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em25 0 
em25 1 
bk249 
bk250 
bk25 1 
c f  249 
c f  250 
cf251 
c f  252 
c f  253 
c f  254 
cf255 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

1 
Pa r t  B 

0 
Tu f f  (47% HZO) DBF Fuel 1K yr 

nuc l  i d @  
bas i s  =p 

7::i:-8; 
1.95E-05 
4.59E-07 
8.85E-07 
5.90E - 06 
l . lZE-06 

.00E+00 

.00E+00 
1.36E-08 

.00E+00 
2.43E-09 
1.16E-10 

.00E+00 

.00E+00 
3.46E-09 
8.16E-08 . OOE+00 
6.07E-11 

.00E+O0 

.00E+00 
1.14E-06 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.28E-04 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.57E-04 

.00E+00 

.00E+00 

burn  
concentra 
ler c r i t i c  

50.0 r 
2.31E-g6 
1.95E-05 
4.59E-07 
8.85E-07 
5.90E-06 
1.12E-06 

.00E+00 

.00E+00 
1.36E-08 

.00E+00 
2.43E-09 
1.16E-10 

.OOE+OO 

.00E+00 
3.46E-09 
8.16E-08 

.00E+00 
6.07E-11 

.00E+00 

.00E+00 
1.14E-06 . OOE+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
1.28E-04 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.57E-04 

.00E+00 

.00E+00 

t i o n s ,  era 
a1 mass 10 

100.0 r 
1.39E-87 
1.95E-05 
4.59E-07 
8.85E-07 
5.90E-06 
1.11E-06 

.00E+00 

.00E+00 
1.36E-08 

.00E+00 
2.43E-09 
1.16E-10 

.00E+00 

.00E+00 
3.46E-09 
8.16E-08 

.00E+00 
6.07E-11 . OOE+00 

.00E+00 
1.14E-06 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.28E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
S.57~-04 

.00E+00 

.00E+00 

f i s s i o n  products page 47 

i n i t i a l  
2.19E-05 
1.95E-05 
4.59E-07 
8.85E-07 
5.90E-06 
l.12E-06 

.00E+00 

.00E+00 
1.36E-08 

.00E+00 
2.43E-09 
1.16E-10 

.00E+00 

.00E+00 
3.46E-09 
8.16E-08 

.00E+00 
6.07E-11 

.00E+00 

.00E+00 
1.14E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.28E-04 

.00E+00 

.00E+00 
)00E+00 
.OOE+OO 
;OOE+oO 

5.57~-04 
,00E+00 
,OOE+OO 
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n i  74 
cu 74 
zn 74 
ga 74 
ge 74 
co 75 
n i  75 
cu 75 
zn 75 
ga 75 
ge 75 
ge 75m 
as 75 
n i  76 
cu 76 

Part  B 

zn 76 
ga 76 
ge 76 
as 76 
se 76 
n i  77 
cu 77 
zn 77 
ga 77 
ge 77 
ge 77m 
as 77 
se 77 
se 77m 
ni 78 
cu 78 
zn 78 
ga 78 
ge 78 
as 78 
r e  78 
cu 79 
zn 79 
ga 79 
ge 79 
as 79 
r e  79 
se 79m 
br  79 
br 79m 
k r  79 
cu 80  
zn 80 
ga 80 
ge 80 
as 80 
s t  80 
b r  80 
b r  80m 
k r  80 

i n i  t i e l  
.00E+00 
.00E+00 

1.87E-02 
.00E+00 

1.21E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

4.17E-02 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.10E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.28E-01 
.00E+00 

2.44E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.78E-01 
.00E+00 
.00E+00 

4.33E-07 

Tuff (47% Fuel 1K yr burn 
nucl ide  concentra 
bas is  =per c r i t i c  

30.0 r 50.0 r 
.ooE+~o .OOE+~O 
.00E+00 .00E+00 

1.87E-02 1.87E-02 
.00E+00 .00E+00 

1.21E-06 1.21E-06 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00~+00  
.00E+00 .00E+00 

4.17E-02 4.17E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

l . lOE-01 1.10E-01 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.27E-01 2.27E-01 
.00E+00 .OOE+OO 

2.53E-04 2.63E-04 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 

6.78E-01 6.78E-01 
.OOE+00 .OOE+00 
.00E+00 .00E+00 

4.33E-07 4.33E-07 

ions, grams 
1 1  mass 10.1 MT U02 
100.0 r 150.0 r . O O E + ~ O  .ooE+~o 

.00E+00 .00E+00 
1.87E-02 1.87E-02 

.00E+00 . OOE+OO 
1.21E-06 1.21E-06 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
4.17E-02 4.17E-02 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+00 .00E+00 

.00E+00 .OOE+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.lOE-01 1.1OE-01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.27E-01 2.27E-01 . OOE+OO .00E+00 
2.87E-04 3.11E-04 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 
6.78E-01 6.78E-01 

.00E+00 .00E+00 

.00E+00 .00E+00 
4.33E-07 4.33E-07 

f i s s i o n  

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.86E-04 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.65E-03 

.00E+00 . OOE+OO 

products 

300.0 r . O O E + ~ O  
.00E+00 

1.87E-02 . OOE+00 
1.21E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.17E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
l.lOE-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.27E-01 

.00E+00 
3.82E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.78E-01 

.00E+00 

.00E+00 
4.33E-07 
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cu 81 
zn 81 
ga 81 
ge 81 
as 81 
se 81 
se 81m 
b r  81 
kr  81 
k r  81m 
zn 82 
ga 82 

Par t  B 

ge 82 
as 82 
as 82m 
se 82 
br 82 
br 82m 
k r  82 
zn 83 
ga 83 
ge 83 
as 83 
se 83 
se 83m 
br 83 
k r  83 
k r  83m 
ga 84 
ge 84 
as 84 
se 84 
br 84 
br 84m 
k r  84 
ga 85 
ge 85 
as 85 
r e  85 
r e  85m 
br 85 
k r  85 
k r  85m 
r b  85 
ge 86 
as 86 
r e  86 
b r  86 
b r  86m 
k r  86 
rb 86 
rb 86m 
rr 86 
ge 87  
rs 87 

8% UO2 i n  Tuff  (47% 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 

1.74E+00 
.00E+00 
.00E+00 

4.78E-04 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

HZO) DBF 

20.0 r . 0 0 ~ + 8 0  
.00E+00 
.00E+00 

1.74€+00 
.00E+00 
.00E+00 

4.78E-04 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E+00 
.00E+00 . OOE+OO . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

5.84E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.14E-03 
.OOE+00 

6.75€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1 .OPE+Ol 
.OOE+OO 
.00E+00 

8.2OE-05 
.00E+00 
.00E+00 

:uel 1K yr  
nucl ide 
basis =p 

30.0 r . O O E + ~ O  
.00E+00 
.00E+00 

1.74~+00 
.00E+00 
.00E+00 

4.78E-04 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.84~+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 

3.22E-03 
.00E+00 

6.75~+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 

1 .OPE+Ol 
.00E+O0 . OOE+OO 

8.20E-05 
.00E+00 
.00E+00 

burn 
conccntra 
ler c r i t i c  

50.0 r 
.OOE+~O 
.OOE+OO 
.00E+00 

1.74E+00 
.00E+00 
.00E+O0 

4.78E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E+00 
.OOE+OO 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.OOE+OO 
.00E+00 

5.84E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.83E-04 
.00E+00 

6.76E+00 
.00E+00 
.00E+00 
.80E+00 
.00E+00 
.00E+00 

1 .O9E+Ol 
.00E+00 
.00E+00 

8.20E-05 
.00E+00 
.00E+00 

t i o n s ,  gram 
a1 mass 10. 

100.0 r . 00E+80 
.00E+00 
.00E+00 

1.74~+00 
.00E+00 
.00E+O0 

4.78E-04 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.84E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.48E-05 
.00E+00 

6.76€+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.09~+01 
.00E+00 
.00E+00 

8.2OE-05 
.00E+00 
.00E+00 

f i s s i o n  products 
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se 87 
b r  8 7  
k r  87 
r b  87 
s r  87 
s r  87m 
ge 88 
as 88 
se 88 

1 
Pa r t  B 

0 
8% U02 i n  Tu f f  (47% 

i n i t i a l  
.00E+00 . OOE+OO 
.00E+00 

2.07E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.92E-25 
2.80E+01 
3.39E-34 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 .O8E+00 
2.8lE-04 

.00E+00 
3.31E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.OOE+OO 
1.30E-21 

.00E+00 
3.49E+01 
1.04E-11 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 
3.56E+01 
2.25E-09 

.00E+00 

.00E+00 

.00E+00 

.bOE+OO 

.00E+00 

.00E+00 

H2O) DBF Fuel 1 K  y 
nuc l  ide 
bas i s  = 

30.0 r . O O E + ~ O  
.00E+00 
.OOE+OO 

2.07E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.8OE+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

6.60E-01 
l .7 lE-04 

.00E+00 
3 .35~+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.49E+01 
1.02E-11 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
3.56E+01 
2.25E-09 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

fr burn  
! concentra 
:per c r i t i c  

50.0 r 
. O O E + ~ O  
.OOE+OO 
.00E+00 

2.07E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

2.80E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

4.03E-01 
1 .O5E-04 

.00E+00 
.3.37E+01 . OOE+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
3.49E+01 
9.96E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.56E+01 
2.25E-09 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

t ions,  g ra  
a1 mass 10 

100.0 r . OOE+&O 
.00E+00 . OOE+OO 

2.07E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.80E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

1.18E-01 
3.06E-05 

.00E+00 
3.40E+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
3.49E+01 
9.47E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.56E+01 
2.2% - 09 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

f i s s i o n  products page 50 
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Part B 

sr  94 
Y 94 

z r  94 
nb 94 
nb 94m 
br 95 
kr  95 
r b  95 
sr  95 

Y 95 
z r  95 
nb 95 
nb 95m 
mo 95 
br 96 
kr  96 
r b  96 
sr  96 

Y 96 
z r  96 
nb 96 
mo 96 
kr  97 
r b  97 
sr  97 

Y 9 7  
z r  97 
nb 97 
nb 97m 
mo 97 
k r  98 
r b  98 
s r  98 

Y 98 
z r  98 
nb 98 
nb 98m 
no 98 
t c  98 
r b  99 
s r  99 

Y 99 
z r  99 
nb 99 
nb 99m 
no 99 
t c  99 
t c  99m 
r u  99 

i n i t i a l  
.00E+OO 
.00E+00 

3.93E+01 

H20) DBF 

20.0 r . OOE+!O 
.00E+00 

3.93E+01 
1.02E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.50E-37 
6.01E-39 

.00E+00 
4.01E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.93E+01 

.00E+00 
1.26E-02 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.57E+01 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+O0 

.00E+00 

.00E+00 
3.72E+01 
4.87E-06 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 
3.95€+01 

.00E+00 
6.88E-02 

:uel 1K yr 
nucl ide  
basis =F 

30.0 r 
.00E+!0 
.00E+00 

3.93E+Ol 
1.02E-05 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.01E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.93E+01 

.00E+00 
1.26E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.57~+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.72E+01 
4.87E-06 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.95E+01 

.00E+00 
7.01E-02 

burn 
concentra 
ber c r i t i c  

50.0 r . OOE+~O 
.00E+00 

3.93E+01 
1 .OZE-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.01€+01 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 
3.93~+01 

.00E+00 
1.26E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
3.57€+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.72~+01 
4.87E - 06 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+O0 
3.95€+01 

.00E+00 
7.27E-02 

~ t i o n s ,  gre 
a1 mass 10 

100.0 r . OOE+~;O 
.00E+00 

3.93E+01 
1 .02E- 05 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
4.01E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.93E+01 

.00E+00 
1.26E-02 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.57E+01 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.72E+01 
4.87E-06 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.95E+01 

.00E+00 
7.92E-02 

f i s s i o n  products 
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rblOO 
srlOO 
y l 0 0  

1 
P a r t  B 

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

4.10E+01 
.00E+00 

1.77E-02 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.39E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 

2.88E+Ol 
6.56E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
3.29E-31 
2.13E+01 
3.26E-34 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.34~+01 

.00E+00 

.00E+00 
4.68E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
, .00E+00 
; .00E+OO 
7 *00E+00 

.00E+00 
7.53~+00 

Tu f f  (47% H2O) OBF Fuel 1K y r  burn  
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 UT UO2 

20.0 r 30.0 y r  50.0 r 100.0 y r  150.0 r . O O E + ~ O  .00E+00 .ooE+~o  .00E+00 . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

4.10E+01 4.10~+01 4.10E+01 4.10E+01 4.10E+01 
.OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 

1.77E-02 1.77E-02 1.77E-02 1.77E-02 1.77E-02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

3.39E+01 3.39E+01 3.39E+01 3.39E+01 3.39E+01 

f i s s i o n  1 products page 52 
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1 
P a r t  B 

0 

y106 
zr106 
nblO6 
no1 06 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag106 
y107 

z r lO7 
nb107 
mo107 
t c l 0 7  
ru lO7 
r h l 0 7  
pd107 
pdl07m 
ag107 
zr lO8 
nb108 
1110108 
tc108 
ru108 
rh108 
rhlOBm 
pd l08  
ag108 
ag108m 
cd108 
z r  109 
nblO9 
no109 
t c l 0 9  
r u l 0 9  
r h l 0 9  
rh l09m 
pdlO9 
pdlO9m 
ag109 
aglO91n 
cd l09  
n b l  10 
m o l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l l 0 m  
pd l10  
a g l l 0  
r g l l 0 m  . 

8% UO2 i n  T u f f  (47% 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.84E-06 
5.42E-12 

.00E+00 
3.44E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.39€+00 

.00E+00 
7.32E - 05 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
6.96E-01 
1.09E-18 
3.53E-10 
2.81E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.89E-01 
5.42E-22 
5.47E-16 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.7lE-01 
3.63E-20 
2.34E-12 

H2O) DBF e l  1K y~ 
nuc 1 i de 
bas i s  =I 

30.0 r . 00E+80 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.07E-12 
6.56E-18 

.00E+00 
3.44E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.39E+00 

.00E+00 
7.62E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.96E-01 
9.76E-19 
3.16E-10 
2.81E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.89E-01 
9.55E-27 
9.64E-21 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
2.7lE-01 
5.69E-29 
3.67E-21 

r bu rn  
concent r a  

3er c r i t i c  
50.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.54E-18 
7.93E-24 

.00E+00 
3.44E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.39~+00 

.00E+00 
7.92E-05 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.96E-01 
8.75E-19 
2.83E-10 
2.81E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.89E-01 
1.68E-31 
l.7OE-25 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 
2.71E-01 
8.91E-38 
5.75E-30 

t i o n s ,  g ra  
e l  mass 10 

100.0 r . 00E+80 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.37E-32 
1.27E-38 

.00E+00 
3.44E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 
1.39E+00 

.00E+00 
8.66E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.96E-01 
6.66E-19 
2.16E-10 
2.81E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.89E-01 

.00E+00 
2.22E-37 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.71E-01 

.00E+00 

.00E+00 

f i s s i o n  products page 53 

I 
Par t  B 8% U02 i n  T u f f  (47% HZO) DBF Fuel  1K y r  bu rn  f i r r t o n  page 54 

0 n u c l i d e  concentrat ions,  grams 
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cd l lO  
n b l  1 1 
mo l l  1 
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  l m  
a g l l  1 
a g l l  l m  
c d l l l  
c d l  1 l m  
n b l l 2  
no1 12 
t c l l 2  
ru112 
r h l l 2  
p d l l 2  
as112 
c d l l 2  
mo l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
cd l l3m 
in113 
i n 1  l3m 
mo l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n l l 4 m  
sn114 
mol l5  
tc115 
ru115 
r h  1 1.5 
pd115 
ag115 
ag115m 
cd115 
cd115m 
in115 
in115m 

i n i t i a l  
bas i s  : 

30.0 r 
6.85E-g4 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.74E-01 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.35E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.15E-02 
1.02E-05 
2.15E-03 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.52E-01 

.00E+00 

.00E+00 
2.83E - 07 

.00E+00 

.00E+00 . .00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 
8.63E-02 

.OOE+OO 

=per c r i t i c  
50.0 r 

6 .85~ -g4  
.00E+00 
.00E+00 
.OOE+OO 

L mass 10. 
100.0 r 
6.85E-84 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+ 00 
1.74E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 
1.35E-01 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.15E-02 
3.28E-07 
2.16E-03 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
1.52E-01 

.00E+00 

.00E+00 
2.83E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 
8.63E-02 

.OOE+OO 
1 

Par t  B 8% UO2 i n  Tu f f  (47% HZO) DBF Fuel 1K y r  burn  
0 n u c l i d e  concentrat ions.  grams 

f i s s i o n  products page 55 

b a s i s  =per c r i t i c a l  mais-10.1 NT UO2 
i n i t i a l  15.0 r 20.0 r 30.0 r 50.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

s n l l 5  4.35E-03 4 .35~-63 4 .35~-63 b . 3 5 ~ - g 3  4 .35~- {3  4 .35~ -63  4 .35~ -83  4 .35~-13 4 .35~-83 4 . 3 5 ~ - 8 3  4 .35~ -83  
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tc116 
ru116 
r h l l 6  
pd116 
ag116 
ag116m 
cd116 
in116 
i n 1  l6m 
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
cd l l7m 
in117 
i n1  17m 
sn117 
sn l l7m 
t c l l 8  
r u l l 8  
r h l l 8  
pd118 
ag118 
ag118m 
cd118 
i n 1  18 
i n l l 8 m  
sn118 
r u l l 9  
r h l l 9  
p d l l 9  
a g l l 9  
c d l l 9  
cd l l9m 
in119 
i n 1  l9m 
s n l l 9  
sn119m 
r u l 2 0  
rhl2O 
pd l20 
ag120 
cdl2O 
in120 
in120111 
sn120 
r h l 2 l  

P a r t  8 

.OOE+OO 

.00E+00 

.00E'+00 

.00E+00 

.00E+00 

.00E+00 
1.36E-01 

.OOE+OO 

.OOE+00 
2.14E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.16E-02 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
9.29E-02 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.02E-01 
1.32E-14 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 
1.02E-01 

.00E+00 

I2O) DBF burn  f i s s i o n  products 
0 .; _ u c t i d e  concentrat ions,  grams . , # , .  $!.J i:: b a s i s  =per c r i t i c a l  mas. 10.1 "02 ! - 

\ !  n t i l  0 r ' 20.0 r , i # ~ . ~  gr 50.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r ' 4 0 0 . 0  r ! pd121 J. .!::+PO .OOE+IO :.OOE+IO iOOE+ 0 .OOE+~O *OOE+&O .OOE+~O . O O E + ~ O  .OOE+~O .OOE+~O .00E+g0 I 

7 ,  - 80121 +00 ;;: .OOE+OO " .00E+00 ' i ' *00~+00 ,00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 
cd l21  ! ' : 00~+00  .00E+00 r00E+00 ,00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+OO .OOE+OO 
In121 i .00E+00 .00E+00 ,00E+00 .00E+00 ,00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 
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i n l 2 l m  
sn l21 
sn l2 lm 
s b l 2 l  
r h l 2 2  
pdl22 
ag122 
cd122 
in122 
inlZ2m 
sn122 
sb122 
sb122m 
te122 
rh123 
pd123 
ag123 
cd123 
in123 
in123m 
sn123 
sn123m 
sb123 
te123 
te123m 
pd124 
ag124 
cd124 
i n124 
sn124 
sb124 
sb124m 
te124 
pdl25 
ag125 
cd125 
in125 
in125m 
sn125 
sn1 25m 
sb125 
te125 
te125m 
pd126 
ag126 
cd126 
in126 
sn1 26 

Pa r t  B 

rb126 
sb126m 
te126 
xe126 
as127 
cd127 
in127 

T u f f  (47% HZO) DBF Fuel 1K y r  bu rn  
n u c l i d e  concentrat ions,  ura 
bas i s  =per c r i t i c a l  mass 10 

30.0 r 50.0 r 100.0 r 
I . ~ E - ~ ; B  i . n ~ - 1 ; 8  1 .n~-b 
1.32E-10 1.32E-10 1.32E-10 
3.60E-03 3.65E-03 3.78E-03 
4.86E-11 4.86E-11 4.86E-11 

.00E+00 .OOE+OO .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

f i s s i o n  products page 57 

i n i t i a l  
1.73E-08 
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Par t  B 8% U02 i n  Tuff (47% M20) DBF Fuel 1K yr burn 
0 nucl ide  concentrations, grams 

I n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

' ' .00E+00 
3 . 7 5 ~ + 0 1  

' .00E+00 
2.56E-08 

basis  3 

30.0 r 
. O O E + ~ O  
.00E+00 
.00E+00 
,00E+00 
.OOE+OO 
.00E+00 
.00E+00 

3.75E+01 
.00E+00 

2.56E-08 

:per c r i t i c  
50 0 r 
. o ~ E + ~ o  
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 

3 .75~+01 
.00E+00 

2.56E-08 

f i s s i o n  products page 58 
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in133 
sn133 
sb133 
te133 
te133m 

1133 
i 133111 

xe133 
xe133m 
cs133 
be133 
in134 
sn134 
sb134 
sb134m 
te134 

1134 
i 134111 

xel34 
xe134m 
cs134 
cs134m 
be134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
be135 
ba135m 
sn136 
sb136 
te136 

i136 
1136111 

xe136 
cs136 
be136 
ba136m 

Par t  B 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
5.84E+01 
2.57E-12 

.00E+O0 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 
6.87E+01 

.00E+00 
2.28E-07 

.00E+00 
3.21E-02 

.OOE+OO 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 
5.79~+01 

.00E+00 
9.09E-03 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.63~+01 

.OOE+OO 
5.96E-02 

.00E+00 

H20) DBF T u f f  (47% Fuel 1K y r  burn  
n u c l i d e  concentra 

f i s s i o n  products page 59 
t i o n s .  arm 

bas i s  
i n i t i a l  15.0 r 20.0 r 30.0 r 

sbl3T .00E+00 . O O E + ~ O  .ooE+~o . O O E + ~ O  
te137 .00E+00 .OOE+OO .00E+00 .00E+00 

1137 .00E+00 .00E+O0 .00E+00 .00E+00 
xe137 .00E+00 .00E+00 .00E+00 .OOE+OO 
cs137 1.94E+00 1.73E+00 l.S4E+00 1.22E+00 
ba137 5.45E+01 5.47E+01 5.49E+01 5.52E+01 
bal37m 2.96E-07 2.64E-07 2.35E-07 1.86E-07 
sb138 .00E+00 .0OE+OO .00E+00 .00E+00 
te138 .00E+00 .00E+00 .00~+00 .00E+00 

1138 .00E+00 .00E+00 .00~+00 .00E+00 
xe138 .OOE+OO .00E+00 .00~+00 .00E+00 
cs138 .OOE+OO .00E+00 .00E+00 .00E+O0 
cs138m .00E+00 .00E+00 .00E+00 .00E+00 

:per c r i t i c  
50.0 r 
.ooE+~o 
.OOE+OO 
.00E+00 
.00E+00 

7.69E-01 
5.56~+01 
1.17E-07 

.OOE+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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ba138 
La138 
sb139 
te139 
i 139 

xe139 
cs139 
ba139 
la139 
ce139 
pr139 
te140 
i 140 

xe140 
cs140 
ba140 
la140 
ce140 
pr140 
te141 
i 141 

xe141 
cs141 
ba141 
la141 
ce141 
pr141 
nd141 
te142 
i 142 

xe142 
cs142 
be142 
la142 
eel42 
pr142 
pr142m 
nd142 

1143 

Pa r t  B 

xe143 
cs143 
ba143 
la143 
ce143 
pr143 
nd143 
i 144 

xe144 
cs144 
ba 144 
la144 
ce144 
pr144 
pr144m 
nd144 

T u f f  (47% HZO) DBF Fue 

3 

5. 

1. 
6. 
3. 
5. 

1K y r  burn 
u c l i d e  concentrat ions,  gra 
a s i s  =per c r i t i c a l  mass 10 
.O r 50.0 r 100.0 r 
o E + ~ o  .ooE+~o .ooE+~o 
OE+OO .00E+00 .00E+00 
OE+OO .00E+00 .00E+00 
OE+OO .00E+00 .00E+00 
OE+OO .00E+00 .00E+00 
OE+OO .00E+00 .00E+00 
O~+01  5.50E+01 5.50E+01 
OE+OO .00E+00 .00E+00 
OE+OO .OOE+OO .00E+00 
OE+OO .OOE+OO .00E+00 
OE+OO .00E+00 .OOE+OO 
OE+OO .00E+00 .00E+00 
3E-13 2.93E-21 1.49E-40 
3E-18 1.23E-25 .00E+O0 
5E-20 7.19E-28 .00E+00 
4E+01 5.14E+01 5.14E+01 

f i s s i o n  products 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+Q0 
.00E+00 
.00E+00 

5.50E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.97E-06 
3.36E-10 
1.96E-12 
5.14E+01 
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1145 
xe145 
cs145 
ba145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
be146 
la146 
ce146 
pr146 
nd146 
pm146 
sm146 
xe147 
cs147 
be147 
la147 
ce147 
pr147 
nd147 
prn147 
$111147 
cs148 
ba148 
La148 
ce148 
pr148 
nd148 
pm148 
pm148m 

Par t  B 

am148 
cs149 
be149 
la149 
ce149 
p r  149 
nd149 
pm149 
sm149 
eu149 
cs150 
be150 
La150 
ce150 
pr150 
nd150 ; 
p 1 5 0  
sm150 ' 
eu150 

T u f f  (47% H20) DBF Fuel  1 K y r b u r n  
n u c l i d e  concentra 
bas i s  =per c r i t i c  

30.0 r 50.0 r 
2.65E-82 2.65E-82 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+O0 

.00E+00 .00E+00 
5.77~+00 5.77~+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
: .00~+00 .00E+00 

.00E+00 .00E+00 
' ~,00E+00 ,,: .OOE+OO 

-'.OOE+OO .00E+00 
.6.59~+00 &.59~+00 
' l.OOE+OO l.OOE+OO 

.85E+OO .85E+00 

.86E-09 .26E-09 

f i s s i o n  products 
t i c  
a 1 

10 
2. 

5: 

. 

. 
. 

s : 
4: 
4. 

IS, grams 
lass 10.1 I T  UOZ 
.O r 150.0 r 
6E-82 2 .65~-12 
lOE+OO .00E+00 
OE+OO .00E+00 
lOE+OO .00E+00 
10E+00 .00E+00 
OE+OO .OOE+OO 
OE+OO .00E+00 
IOE+00 .00E+00 
7E+OO 5.77E+00 
lOE+OO .00E+00 
IOE+00 .00E+00 
lOE+OO .00E+00 
IOE+00 .00E+00 
OE+OO .OOE+OO 
OE+OO .00E+00 
9E+OO 6.59E+00 
OE+OO .00E+00 
NSE+00 4.85E+00 
'9E-10 1.82E-10 

i n 1  t i a l  
2.65E-02 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
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be151 
la151 
ce151 
pr151 
nd151 
pm151 
sm151 
eu151 
ba152 
la152 
ce152 
pr152 
nd152 
pm15 2 
pm152m 
sm152 
eu152 
eu152m 

a:::: 
ce153 
pr153 
nd153 
pm153 
sm153 
eu153 

f:;:: 
ce154 
pr154 
nd154 
pm154 
pm154m 

1 
Par t  B 8% UO2 i n  

0 
Tu f f  (47% HZ01 DBF Fuel 1K y 

nuc 1 i de 
,r burn 

concentra 
f i s s i o n  products page 62 

~ t i o n s ,  grams 

i n i t i a l  
7.99E-01 
6.19E-05 
5.60E-03 

.00E+00 

bas i s  = 
30.0 r 

7.99E-81 
1.23E-05 
5.65E-03 

.00E+00 

.00E+00 

.00E+00 

per  c r i t i c  

7::4:-i: 
2.45E-06 
5.66E-03 

.00E+00 

.00E+00 

.00E+00 

:a l  mass 10 
100.0 r 
7.99E-81 
4.34E-08 
5.67E-03 

.00E+00 

.00E+00 

.00E+00 
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pm157 
sm157 
eu157 
gd157 
pr158 
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sm161 
eu161 
g d l 6 l  
tb161 

P a r t  B 

dy161 
pm162 
sin162 
eu162 
gd162 
tb162 
tb162m 
dy162 
sm163 
eu163 
gd163 
tb163 
tb163m 
dy163 
8111164 
eu164 
gd164 
tb164 
dy164 
sn165 
eu165 
gd165 
tb165 
dy165 
dy165m 

' 1 9 9 6  F i l  i gen3. out1 

.00E+00 

.00E+00 

.00E+00 
3.34E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.32E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.42E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.96E-03 
1.13E-39 
5.18E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

H2O) DBF 

i?i!-8i 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

5.41E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.92E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.45E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

-0200-00021 REV 00 'TACHMEN 

00E+00 
00E+00 
00E+00 
34E - 02 
OOE+OO 
00E+00 
00E+00 
00E+00 
00E+00 
32E - 02 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
42E - 02 
OOE+OO 
00E+00 
00E+00 
00E+00 
96E - 03 
00E+00 
18E-06 
00E+O0 
OOE+OO 
00E+00 
00E+00 
OOE+OO 
00E+00 

10.0 r 
6 4 ~  - 83 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
41E-04 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
92E - 04 
00E+00 
OOE+OO 
00E+00 
00E+00 
45E - 05 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E*00 

T u f f  (47% Fuel  1K y r  b u r n  
n u c l i d e  concent ra  

f i s s i o n  p roduc t s  
t i c  
a 1 

10 
1. 

5. 

1. 

6: 

IS, grams 
lass 10.1 MT UO2 
.O r 150.0 r 
84~ -83  1 . 6 4 ~ - 8 3  
OE+OO . OBE+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 

b a s i s  =per  c r i t i c  
30.0 r 50.0 r 

1 . 6 4 ~ - 8 3  . 1.64E-63 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 

i n i t i a l  
1.64E-03 



28 18:59 

ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er  167111 
er  168 
ybl68 
er169 
tm169 
yb169 
er170 
tm170 
tml7Om 
yb170 
er171 
tm l7 l  
y b l 7 l  
er172 
tm172 
ybl72 

: o t a l  

Par t  B 

'! 3 L i  6 
L i  7 
be 9 
be 10 

c 14 
n i  66 
cu 66 
zn 66 
cu  67 
zn 67 
zn 68 
zn 69 
zn 69m 
ga 69 
zn 70 
ga 70 
ge 70 
zn 71 
m 711 
ga 71 
ge 71 
ge 71. 
co 72 
ni 72 
cu 72 
zn 72 
ga 72 
ge 72 
co 73 
ni 73 
cu n 

e Neme: o r i  gen3.out~ 1 REV 00 ATTACHHEN XX - Page 63 

Tuff (47% H20) DBF Fuel 1K y r  burn  
n u c l i d e  radioac 

f i s s i o n  products 
t i v i t y ,  cu 
i c a \  mass 

YE-a; 
.00E+00 
.00E+00 
.00E+00 

1.32E-07 
4.95E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
, .00E+00 

.00E+00 

.00E+00 
. .00E+00 

.00E+00 

bas i s  

6:t:-rz 
.00E+00 
.00E+00 
.00E+00 

1.32E-07 
4.99E - 06 

i n i t i a l  
2.12E-01 

.00E+00 

.00E+00 

.OOE+OO 
1.32E-07 
5.00E-06 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.OOE+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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Per t  B 8% UO2 in  

i n i  t - i a I  
zn 76 .OOE+OO 
ga 76 .00E+00 
ge 76 .00E+00 
as 76 .00E+00 
se 76 .OOE+OO 

Tu f f  (47% 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF 

20.0 r 
.ooE+!o 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.bOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.12E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

u e l  1 K  r bu rn  
nuc l rde  redioec 

30.ias:s =!3 

e r  c r i t  
0.0 r 

.00E+80 .00E+80 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.12E-03 3.12E-03 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

t i v i t y ,  cu 
ice1 mass 
100.0 r . O O E + ~ O  

.00E+00. 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.12E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 
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Part  B 8% UOZ i n  Tuff  (47% HZO) DBF Fuel 1 K  yr  burn 
0 nucl ide  rad ioac t i v i t v .  cur ies  

basis 
30.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.26~+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

ica l  mass 
100.0 r . OOE+~O 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 . OOE+OO 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
1.37E-02 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

. OOE+OO 

f i s s i o n  products page 66 
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.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
1.23E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

burn 
le radioac 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H20) DBF 

.00E+00 

.00E+00 

.00E+00 

.00E+00 ' 

f i ss ion  Par t  B 8% UO2 i n  Tuf f  (47% Fuel 1K 
nuc 1 

products 
: i v i t y ,  CI 
c a l  mass 
100.0 r . O O E + ~ O  . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

basis 
30.0 r . OOE+&O 
.00E+00 
.00E+00 
.OOE+OO 
.00E+O0 
.00E+00 
.00E+00 

i n i t i a l  
b r  88 . O O E + O O  
k r  88 .00E+00 
r b  88 .00E+00 
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b r  93 
k r  93 
r b  93 
sr  93 

Y 93 
z r  93 
nb 93 
nb 93m 
br 94 
k r  94 
r b  94 

1 
Par t  B 

0 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

.00E+00 

.00E+00 

.00E+00 

products Tuf f  (47% H2O) DBF Fuel 1K yr burn page 68 
nucl ide  rad ioac t i v i t y ,  cur ies  
basis 

30.0 y r  
.00E+00 
.00E+00 
.00E+00 

1.91E-06 

= er c r i t  P . :i:+g; 
.00E+00 
.00E+00 

1.91E-06 

i ca t  mess 
100.0 y r  

.00E+00 

.00E+00 

.00E+00 
1.91E-06 

i n i t i a l  15.0 y r  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.91E-06 1.91E-06 
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Per t  B 

zrlOO 
nb100 
nblOOm 
m0100 
tc100 
ru100 
r b l O l  
s r l O l  
y10 1 

z r l O l  
nblO 1 
molOl 
t c l O l  
r u l O l  
s r l 0 2  
y l 0 2  

zr102 
nb102 
molO2 
t c l 0 2  
tclO2m 
ru102 
rhlO2 
pdlO2 
sr103 

y103 
zr103 
nb103 
mo103 
tc103 
ru103 
rh103 
rh103m 
sr104 
y104 

zr104 
nb104 
a0104 
t c l O I  
ru104 
rh104 
rhlO4a 
pdl04 
y105 

zr105 
nb105 
110105 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

7.93E-07 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.06E-26 
.00E+00 

1.06E-26 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO . OOE+OO 
.00E+00 

Tuff (47% H2O) DBF 

20.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

7.27E - 08 
.00E+OO . OOE+OO 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 

Fuel 1K r burn  
nuctrde r a d i o a c t i v i t y ,  cu 
bas i s  = e r  c r i t i c a l  mass 

30.0 r g0.0 r 100.0 r 
. O O E + ~ O  .ooE+~o .ooE+~o  
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

6.66E-09'5.58E-11 3.60E-16 
.00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO 
.00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

f i s s i o n  products page 69 
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Pa r t  B 8% UOZ i n  T u f f  (47% HZ01 DBF Fuel 1K y r  burn 
0 n u c l i d e  r a d i o a c t i v i t v .  c u r i e s  

y106 
zr106 
nb106 
no106 
tc106 
ru106 
rhlO6 
rhl06m 
pd106 
09106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr108 
nb108 
no108 
tc108 
ru108 
rhlO8 
rhlO8m 
pd l08 
a9108 
aglO8m 
cd108 
zr lO9 
nb109 
no1 09 
tc lO9 
rulO9 
rhlO9 
rhlO9m 
pd l09 
pdlO9m 
a9109 
ag1091a 
cd109 
n b l  10 
mo l l 0  
t c l l O  
rul 10 
r h l l O  
r h l  l0ra 
p d l l 0  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.94E-02 
1.94E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.17E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.00E-10 
9.19E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.42E-12 
1.42E-12 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

bas i s  
30.0 r . O O E + ~ O  . OOE+OO 

t i c a l  mass 
100 0 r . O ~ E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.55E-29 
4.55E-29 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.17E-04 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
4.89E- 10 
5.62E-09 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+OO 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 
t 00E+00 

7 '  .OOE+00 
I! r00E+00 

r00E+00 
+. rOOE+OO 

f i s s i o n  products page 70 
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ag l lO  
a g l l  Om 

Par t  B 

c d l l O  
n b l l  1 
m o l l 1  
t c l l  1 
r u l l  1 
r h l l  1 
p d l l l  
p d l l l r n  
a g l l l  
a g l l  l m  
c d l l l  
c d l  l . l m  
nb112 
mo l l 2  
tc112 
r u l l 2  
r h l l 2  
p d l l 2  
ag112 
cd112 
mo l l 3  
tc113 
ru113 
rh113 
pd113 
09113 
ag113rn 
cd113 
cd113m 
in113 
i n 1  13m 
mo l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n 1  14m 
sn114 
mol l5  
tc115 
ru115 
rh115 
pd115 
ag115 
ag l l5m 
c d l l 5  
cd115m 
in115 
i n l l 5 m  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Tu f f  (47% 

5.99E-15 
4.41E-13 

H2O) DBF 

20 0 r 
. o ~ E + ~ o  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.11E-14 
3.75E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.0OE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 
6.08E-13 

.00E+00 

Fuel 1K y r  burn 
n u c l i d e  radioac 
bas i s  =per c r i t  

t i v i t y ,  CI 
i c a t  mess 
100.0 r 

.00E+80 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

.00E+00 

.00E+00 

products 
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Pa r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel  1K y r  burn 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

f i s s i o n  products page 72 

harir rnrr r r i t i r r l  miss 1 n . l  MT Lln7 ---. - -. . -.--. ".--- .-. . ... --- 
i n i t i a l  15.0 r 20.0 r 30.0 r 50:0 y r  100.0 r 150.0 r 200.0 r 250.0 r 300.0 y r  400.0 y r  

sn115 .OOE+OO . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .00E+00 . O O E + ~ O  .ooE+~o  . o o E + ~ o  . O O E + ~ O  .00~+00 .00~+00 
tc116 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00~+00  .00~+00 

ag116m .00E+00 
cd116 .00E+00 
in116 .00E+00 
i n 1  16m .00E+00 
sn116 .00E+00 
tc117 .00E+00 
r u l l 7  .00E+00 
rh117 .00E+00 
pd117 .00E+00 
ag117 .00E+00 
ag117m .00E+00 
cd117 .00E+00 
cd l l7m .OOE+OO 
i n 1  17 .00E+00 
i n 1  1711 .00E+00 
sn117 .00E+00 
s n l  l7m .00E+00 
t c l l 8  .OOE+OO 
ru118 .00E+00 
rh118 .00E+00 
pd118 .00E+00 
ag118 .00E+00 
ag118m .00E+00 
cd118 .00E+00 
i n 1  18 .00E+00 
In1  18m .00E+00 
en118 .00E+00 
r u l l 9  .00E+00 
r h l l 9  .00E+00 
p d l l 9  .00E+00 
r g l l 9  .00E+00 
c d l l 9  .00E+00 
c d l  l9m .OOE+OO 
f n l l 9  .00E+00 
i n 1  19m .00E+00 
an119 .00E+00 
an l l9m 2.80E-07 
r u l 2 0  .00E+00 
rhl2O .00E+00 
pd120 .00E+00 
agl2O .OOE+00 
cdl2O .00E+00 
In120 .OOE+OO 
I n 1  20m .00E+00 
an120 .OOE+OO 
r h l 2 1  .00E+00 

1 - 
P a r t  I 8% UO2 11, 

0 
T u f f  (47% H20) DBF Fuel  1K r burn  

nuc l rde  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 WT UO2 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

f i s s i o n  

.00E+00 

.00E+00 

.00E+00 . OOE+00 

. OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

products 
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i n i t i a l  
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 

2.10E-03 
2.71E-03 

Pa r t  B 8% U02 I n  T u f f  (47% H2O) DBF Fuel , 1~ r burn  ' f i s s i o n  product  
0 c l l d e  r ~ d i o a c  I v i t y ,  eurlas 1 P 1' 

E s I s  = er c r i t f c a t  ma18 10.1 11 "02 (' 

l n i t l a l  15.0 r 20.0 r 30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 400.0 r 
rb126 1.45E-03 1.45E-83 1 . 4 5 ~ - i 3  1.45E-i3 1 .45~-83 '1 .b5E-83 1.45E-83 1.45E-83 1.45E-g3 1.45E-i3 1.44E-i3 ' 
rb126m 1.03E-02 1.03E-02 1.03E-02 1.03E-02 1.03E-02 s1.03E-02 1.03E-02 l.03E-02 1.03E-02 1.03E-02 1.03E-02 
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I 

Par t  B 8% U02 i n  Tuff  ( 47% HZO) DBF Fuel 1 K  yr burn f i s s i o n  products page 75 
0 nucl ide  rad ioac t i v i t y ,  cur ies  

b a s i s  =aer c r i t i c a l  mass 10.1 MT U O t  
i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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I 

Per t  B 8% UO2 i n  Tu f f  (47% WZO) DBF Fuet 1K r burn f i s s i o n  products page 76 
0 nuctrde r e d i o a c t i v l t y ,  curies 

b a s i s  =ncr c r i t i c a l  mass 10.1 I T  U02 
lnf t i e l  
.00E+00 

I .00E+00 
i .00E+O0 

,t: .00E+00 5 1.69~+02 
L .OOE+OO 

1.59~+02 
: .00E+00 



Aug 28 18:59 

te138 
i 138 

xe138 
cs138 
cs138m 
be138 
la138 
sb139 
t e l 3 9  
i 139 

xe139 
cs139 
be139 
la139 
ce139 
pr139 
te140 

i 140 
xe140 
1x140 
ba140 
La140 
ce140 
pr140 
te141 

1141 
xe141 
cs141 
be141 
La141 
ce141 
pr141 
nd141 
te142 

1142 
xe142 
cs142 
be142 
la142 
cc142 
pr142 
pr142m 
nd142 

1143 
1 

Par t  B 
0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

e Name: o r  

T u f f  (47% 

igen3.output BBA000000-01717-0200-00021 REV 00 

HZO) DBF Fuel 1 K  yr burn 
n u c l i d e  r a d i o a c t i v i t y ,  cu 
bas i s  = e r  c r i t i c a l  mass 

20.0 r 30.0 r g0.0 r 100.0 r 
.OOE+&O .OOE+~O .ooE+~o . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .ObE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+O0 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+00 .OOE+OO .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

ATTACHMEN 

f i s s i o n  products  
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Part  B 
0 

i n i  t i a l  
8.07E-15 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.39E-12 
2.94E-22 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Tuff (47% H2O) DBF Fuel 1K r burn 
nuclyde rad ioac t i v i t y ,  curies 
basis = er  c r i t i c a l  mass 10.1 MT UO2 

30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 
8.07E-i5 8.07E-T5 8.07E-r5 8.07E-75 8.07E-75 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.39E-12 1.39E-12 1.39E-12 1.39E-12 1.39E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 

f i s s i o n  products 



Aug 28 18:59 1996 F i l e  Name: or igen3.output  BBA000000-01717-0200-00021 REV 00 ATTACHHENT XX - Page 77 

P a r t  B 8% U02 i n  T u f f  (47% 
0 

i n i t i a l  
.00E+00 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.84E-01 
~OOE+OO 
,00E+00 

, ,00E+00 
. r00E+00 
'r00E+00 
.00E+00 
,00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.50E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.24E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.88E-01 

.00E+00 
1.61E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.18E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fue l  1K yr  b u r n  
n u c l i d e  r r d i o a c  
b a s i s  

30.0 r . O O E + ~ O  
3.33E-03 

r i e s  
f i s s i o n  p roduc t s  page 79 
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eu156 
gd156 
ce157 
pr157 
nd157 
pm15 7 
sm157 
eu157 
gd157 
pr158 
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sm161 
eu161 
gd161 
t b l 6 l  

Par t  B 

d y l 6 l  
pm162 
sm162 
eu162 
gdl62 
tb162 
tbl62m 
dy l62 
sm163 
eu163 
gd163 
tb163 
tb163m 
dy163 
sm164 
eu164 
gd164 
tb164 
dy164 
sm165 

8% U02 i n  T u f f  (47% 

i n i  t i 0 1  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 

H2O) DBF 

20 0 r 
. o ~ E + ~ o  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+O0 

u e l  1K y r  bu rn  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas is  = e r  c r i t i c a l  mass 10.1 MT UO2 

30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 
.ooE+~o .00E+60 . O O E + ~ O  .OOE+~O .ooE+~o 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+O0 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+O0 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .OOE+00 

f i s s i o n  products 
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eu165 
gd165 
tb165 
dy165 
dy165m 
ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 

Par t  B 
0 

T u f f  (47% H2O) DBF Fuel 1K y r  burn  
nuc l i de  concentrat ions,  grams 
basfs =aer c r i t i c a l  mass 10.1 MT UdZ 

ac t i n ides  page 81 

i n i  t i e l  
1.54E+00 
2.47E-16 
5.58E-11 



Aug 28 18:59 1996 F i l e  Name: origen3.output BBAO00000-01717-0200-00021 REV 00 ATTACHMENT XX - Page 80 

po215 
po216 
p02 18 
at217 
rnZ l8  
rnZ l9  
rn220 
rn222 
f r22 1 
f r223 
ra222 
re223 
re224 
re225 
re226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

Par t  B 

th232 
th233 
th234 
pa23 1 
pa232 
pa233 
pe234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np23 5 
np236n 
np236 
np23 7 
np238 
np239 
np240a 
np240 
np24 1 

5.22E-16 
1.05E-18 
2.89E-10 
3.14E-15 

.00E+00 
1.18E-12 
4.12E-16 
5.22E-07 
2.91E-11 
5.49E-12 

.00E+O0 
3.01E-07 
2.39E-12 
1.29E-07 
8.12E-02 
9.68E-10 
8.71E-08 
2.13E-04 
l.18E-13 

.00E+00 
4.94E-07 
4.64E-10 
2.55E-02 
1 .l8E+01 
6.91E-07 

HZO) DBF page 82 Tu f f  (47% Fuel 1K y r  burn ac t  i n i des  
nuc l i de  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT UOZ 

2000.0 r 4000.0 r 6000.0 y r  8000.0 r l  
3.61E+g0 6.02E+g0 8.43E+00 1.08~+g1 

.OOF+OO -OOE+OO .OOE+OO .00E+00 

i n i t i a l  
1.68€+00 

.00E+00 
l.26E-04 
2.31E-01 

.00E+00 
3.39E-04 
4.24E-09 
1.89E-09 
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pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu24 2 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am24 2 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

Par t  B 

cm242 
cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm24 9 
cm25 0 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
cf250 
c f251 
cf252 
c f  253 
cf254 
cf255 
es253 
es254m 
es254 
es255 
s250 

:otaL 

i n i  t i e l  
2.77E-09 
4.25E-18 
1.43E-18 
1.17E-15 
9.79E-19 
1.46E-23 
2.10E-27 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.48E-32 

.00E+00 
8.36E-39 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
8.88E+06 

t u f f  (47% H2O) DBF Fuel 1K y r  burn  
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT UO2 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l  
1.06E-i2 5 . 7 3 ~ - 7 7  3 . 0 8 ~ - $ 1  1 .65~-$5 
5.34E-35 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.03E-15 8.73E-16 7.42E-16 6.30E-16 
7.74E-19 5.78E-19 4.31E-19 3.22E-19 
1.46E-23 1.46E-23 1.46E-23 1.46E-23 
2.10E-27 2.09E-27 2.08E-27 2.07E-27 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.24E-34 1.19E-35 2.29E-37 4.38E-39 

.00E+00 .00E+O0 .00E+00 .00E+00 
2.43E-39 5.19E-40 1.11E-40 2.36E-41 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
8.88E+06 8.88E+06 8.88E+06 8.88E+06 

ac t  i n i des  page 83 

I 

Par t  B 8% UO2 i n  Tuf f  (47% M20) DBF Fuel 1K r burn  ac t  i n i des  page 84 
0 nuc l rde  r a d i o a c t i v i t y ,  c u r i e s  

bas i s  = e r  c r i t i c a l  mass 10.1 MT U02 
i n i t i a l  500.0 r 1000.0 r 2000.0 r 40g0.0 r 6000.0 r 8000.0 r l O O O O . O  r12OOO.O r14000.0 r16000.0 r 

he 4 .00E+00 .ooE+~o .OOE+gO .OOE+g0 .OOE+~O .OOE+~O .OOE+~O .OOE+~O .ooE+~o .ooE+~o .00E+60 
t1206 5.37E-08 6.11E-08 1.06E-07 2.11E-07 4.69E-07 7.56E-07 1.05E-06 1.34E-06 1.63E-06 1.92E-06 2.19E-06 
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t 1207 
t 1208 
t 1209 
pb206 
pb207 
pb208 
pb209 
pb2lO 
p b 2 l l  
pb212 

EZ:: 
b i  209 
b i t l o r n  
b i 2 l O  
b i 2 l l  
b i 212  
b i213  
b i214  
po2lD 
p0211m 
p0211 
p0212 
~ 0 2 1 3  
~ 0 2 1 4  
p0215 
po216 
~ 0 2 1 8  
a t217  
rn218 
rn219 
rn22O 
rn222 
f r 2 2 l  
f r223 
re222 
re223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

P a r t  B 

1.11E-01 
8.26E-07 
5.11E-03 

.00E+00 

.00E+00 

.00E+00 
2.43E-01 
1.66E+00 
1.11E-01 
2.30E-06 
1.66E+00 

.00E+00 

.00E+00 

.00E+00 
1.66E+00 
1.11E-01 
2.30E-06 
2.43E-01 
1.66E+00 
1.66E+00 

.00E+00 
3.06E-04 
1.47E-06 
2.38E-01 
1.66E+00 
1.11E-01 
2.30E-06 
1.66E+00 
2.43E-01 

.00E+00 
1.11E-01 
2.3OE-06 
1 .66~+00 
2.43E-01 
1.54'E-03 

.00E+00 
1.11E-01 
2.30E-06 
2.43E-01 
1.66E+OO 
2.25E-06 
2.43E-01 
1.11E-01 
2.25E-06 

.00E+00 
1.10E-01 
2.30E-06 
2.43E-01 
1.90E+00 
3.68E-01 

page 85 

.00E+00 

.00E+00 
5.06E-03 
8.03E-02 
1.54E-02 
3.80E-07 
8.03E-02 

.00E+00 

.00E+00 

.00E+00 
8.03E-02 
1.54E-02 
3.80E-07 
5.06E-03 
8.03E-02 
8.03E-02 

.00E+00 
4.24E-05 
2.44E-07 
4.95E-03 
8.03E-02 
1.54E-02 
3.80E-07 
8.03E-02 
5.06E-03 

.00E+00 
1.54E-02 
3.80E-07 
8.03E-02 
5.06E-03 
2.13E-04 

.00E+00 
1.54E-02 
3.80E-07 
5.06E-03 
8.03E-02 
2.64E-07 
5.06E-03 
1.54E-02 
2.64E-07 

.00E+00 
1.52E-02 
3.8OE-07 
5.06E-03 
2.43E-01 
3.67E-01 

H2O) DBF Fuel 1K 
n u c t l  
b a s i s  

Ir b u r n  
de r ad i oac  
, =aer c r i  t 

a c t  i n i d e s  
t i v i t y ,  cu 
i c a l  mass 
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pa233 
pa234111 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
1.1234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

1 
Pa r t  B 

0 

.00E+00 

.OOE+OO 

.00E+O0 

.00E+00 
1.65E-11 

.00E+00 

.00E+00 
3.20E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

ac t  i n i d e s  T u f f  (47% H20) DBF Fuel 1K r burn 
nuclyde r a d i o a c t i v i t y ,  t r  
bas is  = er  c r i t i c a l  mass 

2000.0 r 40g0.0 r 6000.0 r 
3.52E-89 1.90E-r3 I.OZE-TT 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 
1.77E-16 1.50E-16 1.27E-16 
2.38E-19 1.78E-19 1.32E-19 
1.32E-27 1.32E-27 1.32E-27 
8.9OE-30 8.85E-30 8.83E-30 

.00E+00 .00E+00 .00E+00 

i n i  t i 0 1  
9.17E-06 
2.20E-16 
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c f  254 
c f  255 
es253 
es254m 
es254 
es255 

9250 
t o t a l  

Par t  B 8% UO2 i n  

i n i t i a l  

Tu f f  (47% HZO) DBF Fuel 1K yr  
nucl  i de  
bas is  =p 

2000.0 r 4 . O O E + ~ O  
1.95E-05 
4.59E-07 
8.85E-07 
5.89E-06 
8.82E-07 

burn 
concent ra  
ler c r i t i c  
,000.0 r 

.ooE+~o  
1.95E-05 
4.59E-07 
8.85E-07 
5.89E-06 
6.93E-07 

.00E+00 

.00E+00 
1.36E-08 

.00E+00 
2.43E-09 
1.16E- 10 

.00E+00 

.00E+00 
3.46E-09 
8.16E-08 

.00E+00 
6.07E-11 

.00E+00 

.00E+00 
1.14E-06 

.00E+00 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.28E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 
5.57E-04 

.00E+00 

.00E+00 

~ t i o n s ,  grams 
e l  mess 10.1 MT UO2 
6000.0 r 8000.0 r l  

.ooE+~o  . O O E + ~ O  
1.95E-05 1.95E-05 
4.59E-07 4.59E-07 
8.85E-07 8.85E-07 
5.88E-06 5.88E-06 
5.44E-07 4.27E-07 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.36E-08 1.36E-08 

.00E+00 .00E+00 
2.43E-09 2.43E-09 
1.16E-I0 1.16E-10 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.46E-09 3.46E-09 
8.16E-08 8.16E-08 

.00E+00 .00E+00 
6.07E-11 6.07E-11 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.14E-06 1.14E-06 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.28E-04 1.28E-04 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+00 .00E+00 
5.57E-04 5.57E-04 

.00E+O0 .00E+00 

.00E+00 .00E+00 

f i s s i o n  products 
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Tuf f  (47% H2O) DBF Fuel 1K y 
nuc l ide 
basis  = 

2000.0 yr  
.00E+00 
.00E+00 

1.87E-02 
.00E+00 

1.21E-06 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.17E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

l.lOE-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.27E-01 
.00E+00 

1.19E-03 
.00E+OO 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 

6.78E-01 
.00E+00 . OOE+OO 

4.33~-07 

Ir burn 
! concentrat 
:per c r i t i c e  
4000.0 r 6 

. O O E + ~ O  

.00E+00 
1.87E-02 

.00E+OO 
1.21E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
4.17E-02 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.1OE-01 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.OOE+OO 
2.26E-01 

.00E+00 
2.14E-03 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
,OOE+OO 
.00E+00 

6.78~-01 
.00E+00 
.00E+00 

4.33E-07 

ions, grams 
11 mass 10.1 MT UO2 
1000.0 r 8000.0 yr . O O E + ~ O  .00E+00 

.00E+00 .00E+00 
1.87E-02 1.87E-02 

.OOE+OO .00E+00 
1.21E-06 1.21E-06 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+00 
4.17E-02 4.17E-02 

.00E+00 .OOE+OO 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1 1 0 E - 0  l.lOE-01 

.OOE+OO .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.25E-01 2.24E-01 . OOE+OO .OOE+OO 
3.09E-03 4.03E-03 

.OOE+OO .00E+00 

.00E+00 .00E+O0 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 
6.78E-01 6.78E-01 

.00E+00 .00E+00 

.OOE+OO .00E+00 
4.33E-07 4.33E-07 

f i s s i o n  produc t s Pa 

i n i t i a l  
.00E+00 
.00E+00 

1.87E-02 
.00E+00 

1.21E-06 
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cu 81 
zn 81 
ga 81 
ge 81 
as 81 
se 81 
se 81m 
br 81 
k r  81 
kr  81m 
zn 82 
ga 82 

1 
Part  B 

0 

.00E+00 . 00~+00  .00€+00 

.00E+00 .00E+00 .00E+00 

f i s s i o n  products 

.00E+00 

.00E+00 

page 89 Tuff  (47% H20) DBF Fuel 1K yr burn 
nucl ide  concentrations, grams 
basis  =per c r i t i c a l  mass 10.1 MT U02 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l  
.ooE+~o .OOE+~O .ooE+~o . ooE+~o  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.74E+00 1.74E+00 1.74E+00 1.74E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

4.78E-04 4.78E-04 4.78E-04 4.78E-04 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 

2.89E+00 2.89E+00 2.89E+00 2.89E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 . .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.84E+00 5.84E+00 5.84E+00 5.84E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 

6.76E+00 6.76E+00 6.76E+00 6.76E+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+Ob 

1.09E+01 1.09E+01 l.O9E+Ol l.O9E+O1 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

8.2OE-05 8.20E-05 8.20E-05 8.2OE-05 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

1.74E+00 
.00E+00 
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se 87 
br 87 
kr  87 
r b  87 
sr 87 
sr 87m 
ge 88 
as 88 
se 88 

1 
Part  B 

0 
8% UO2 i n  Tu f f  (47% H20) DBF Fuel 1K yr burn 

nucl ide  concentrations, grams 

i n i  t l a l  
.00E+00 
.00E+00 
.00E+00 

2.07E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.80E+01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

7.28E-05 
1.89E-08 

.00E+00 
3.4lE+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.49E+01 
6.9tE-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.56E+01 
2.25E-09 

.00E+00 

.OOE+OO 

.00E+OO . OOE+OO 

.00E+00 

.00E+00 

basis = 
2000.0 r . O O E + ~ O  

.00E+00 

.00E+00 
2.07E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.80E+01 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.62E-22 
1.46E-25 

.00E+00 
3.41E+01 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 
3.49E+01 
1.36E-12 

.00E+O0 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
3.56E+01 
2.25E-09 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

:e er c r i t i c  
000.0 yr 

.00E+00 

.00E+00 

.00E+00 
2.07E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2 .80~+01 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 
2.52E-43 

.00E+00 

.00E+00 
3.41~+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.49E+01 
1.78E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.56~+01 
2.24E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

I. 1 UT UO2 
8000.0 y r l  

.00E+00 

.00E+00 

.00E+00 
2.07€+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.80E+Ol 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.41E+01 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+00 
3.49E+01 
3.01E-15 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.56E+01 
2.24E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

10000.0 y r l  
.00E+00 
.00E+00 
.00E+00 

2.07E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.80E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.41E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

3.49E+01 
3.92E-16 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3 .56~+01 
2.24E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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!8 18:55 

zr  93 
nb 93 
nb 93m 
br 94 
k r  94 
r b  94 

Part  6 

sr  94 
Y 94 

z r  94 
nb 94 
nb 94m 
br 95 
k r  95 
r b  95 
sr  95 

Y 95 
zr  95 
nb 95 
nb 95m 
mo 95 
br 96 
k r  96 
r b  96 
sr  96 

Y 96 
zr  96 
nb 96 
no 96 
k r  97 
r b  97 
sr  97 

Y 97 
z r  97 
nb 97 
nb 97m 
no 97 
k r  98 
r b  98 
rr 98 

Y 98 
z r  98 
nb 98 
nb 98m 
no 98 
t c  98 
r b  99 
rr 99 

Y 99 
z r  99 
nb 99 
nb 99a 
mo 99 
t c  99 
t c  99m 
ru 99 

,1996 F i l  

i n i t i a l  
.00E+00 
.00E+00 

3.93E+01 
1.01E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.01E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.93€+01 . OOE+OO 
1.26E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.57E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.72E+01 
4.87E-06 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
3.95E+01 

.00E+00 
1.18E-01 

l e  Name: or 

Tu f f  (47X 

,igen3.output BBA000000-01717-0200-00021 REV 00 

H2O) DBF Fuel 1K  y r  burn 
nucl ide  concentrations, grams 
basis  =per c r i t i c a l  mess 10.1 HT U02 

1000.0 r 2000.0 r 4000.0 r 6000.0 r 8000.0 r l  
.OOE+~O . O O E + ~ O  . O O E + ~ O  .OOE+~O . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

3.93E+01 3.93~+01 3.93~+01 3.93E+01 3.93E+01 
9.88E-06 9.55E-06 8.92E-06 8.33E-06 7.78E-06 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .OOE+00 .OOE+OO .00E+00 
4.01E+01 4.0lE+01 4.01~+01 4.01E+01 4.01E+01 

.00E+00 .00E+00 .00E+00 .00E+00. .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.9fE+01 3.93~+01 3.93~+01 3.93E+Ol 3.93E+01 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.26E-02 1.26E-02 1.26E-02 1.26E-02 1.26E-02 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .OOE+OO .00E+00 
3.57E+01 3.57E+Ol 3.57~+01 3.57E+01 3.57E+01 

.OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
3.72E+01 3.72~+01 3.72~+01 3.72E+Ol 3.72E+01 
4.87E-06 4.87E-06 4 .87~-06 4.87E-06 4.86E-06 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
'~.00E+00 .00E+00 ,00E+00 *00E+00 .00E+00 
' .00E+00 '-,; .OOE+OO ',00E+00 rOOE+OO .00E+00 
~"~.00E+00 .00E+00 *00E+00 .00E+00 .00E+00 
$.94~+01 $.93~+01 S.90~+01 S.87E+01 3.85E+01 

' .  .00E+00 ' .00E+00 .00E+OO .00E+00 .OOE+OO 
,1.96€-01 S.2SE-01 5.82E-01 8.37E-01 1 .O9E+00 
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2.53E+01 
1.9OE-01 
2.67E-04 

.00E+O0 

.00E+00 

.00E+00 

page 91 
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P a r t  B 8% UO2 i n  Tuff (47% H2O) DBF Fue l  1K y r  b u r n  
0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 

f i s s i o n  p r o d u c t s  page 92 

b a s i s  =aer c r i t i c a l  mass 1 0 - 1  MT U02 - - - . - - . - . . - . - - - . . . - - - . - - . . . . - - - 
i n i t i a l  500.0 r 1000.0 r 2000.0 y r  h000.0 r 6000.0 r 8000.0' r10000.0 r12000.0 r14000.0 r16000.0 y r  

z r l o o  .00E+00 . o o E + ~ o  . o o E + ~ o  .OOE+OO .ooE+Eo . O O E + ~ O  . o o E + ~ o  . o o E + ~ o  . O O E + ~ O  . o o E + ~ o  .OOE+OO 
nblOO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 ,.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
nblOOm .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
molOO 4.10E+01 4.10E+01 4.1OE+01 4.10E+01 4.10E+01 4.10E+01 4.10E+01 4.10E+01 4.10E+01 4.10E+01 4.1OE+01 
tclOO .00E+00 .00E+00 .00E+00 .ObE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
rulOO 1.77E-02 1.776-02 1.77E-02 1.77E-02 1.77E-02 1.77E-02 1.77E-02 1.77E-02 1.77E-02 1.77E-02 1.77E-02 
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Pa r t  B 

y106 
zr lO6 
nb106 
mo106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag106 

y107 
zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr lO8 
nblO8 
in0108 
tc108 
ru108 
rh108 
rhlO8m 
pd108 
lrg108 
ag108m 
cd108 
zr lO9 
nb l09 
~10109 
tc IO9 
rulO9 
rhlO9 
rhl09m 
pd l09 
p d l  O9m 
aglO9 
rgl09m 
cdlOP 
n b l l O  
mo l l 0  
t c l l O  
rullO 
r h l l O  
r h l l 0 m  
p d l l 0  
rg110 
ag110a 

Pa r t  B 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

3.44E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.39E+00 
.00E+00 

1.31E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.96E-01 
1.29E-19 
4.20E-11 
2.81E-08 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.89E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.71E-01 

.00E+00 

.00E+00 

8% UO2 In  

T u f f  (47% 

500.0 r . O O E + ~ O  . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.44E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.39E+00 
.00E+00 

1.46E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.96E-01 
7.50E-20 
2.43E-11 
2.81E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
3.89E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
2.71E-01 

.00E+00 

.00E+00 

t u f f  (47% 

H2O) DBF Fuel 1K y r  burn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT UOZ 

1000.0 r 2000.0 r 4000.0 r 6000.0 r 8000.0 r l  
. O O E + ~ O  . O O E + ~ O  .OOE+&O .ooE+~o  . O O E + ~ O  

H20) DBF Fuel 1K y r  bu rn  
nucl ide concentrat ions,  grams 

f i s s i o n  products page 93 
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cd l lO  
n b l l  1 
mo l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l  I l m  
a g l l l  
a g l l  l m  
c d l l  1 
c d l l  l m  
nb112 
no1 12 
t c l  I 2  
r u l  I 2  
r h l l 2  
p d l l 2  
ag112 
c d l  I 2  
no113 
tc113 
ru113 
rh113 
pd113 
ag113 
agl l3m 
c d l  I 3  
cd l l3m 
in113 
in113m 
no1 14 
tc114 
ru114 
rh114 
pd114 
ag114 
c d l l 4  
in114 
i n l l 4 m  
an114 
no115 
tc11s 
ru11S 
rh11S 
pd11S 
ag11S 
a g l l  Sm 
cd11S 
c d l  l 5 n  
in115 
in11Sm 

Par t  B 

sn115 

i n i t i a l  
6.8SE-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.74E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.35E-01 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.1SE-02 
1.29E-13 
2.16E-03 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.52E-01 

.00E+00 

.00E+00 
2.83E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.63E-02 

.00E+00 

8% UO2 i n  

i n i t i a l  
4.35E-03 

Tu f f  (47% 

::!i:-8; 

W20) DBF 

bas is  =per c r i t i c a l  mass 10.1 NT Ub2 
2000.0 y r  4000.0 r 6000.0 y r  8000.0 r 
6.85E-04 6.85E-g4 6.8SE-04 6.85E-64 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.74E-01 1.74E-01 1.74E-01 1.74E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
1.3SE-01 1.3SE-01 1.35E-01 1.35E-01 

.00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
9.lSE-02 9.15E-02 9.15E-02 9.1SE-02 

.00E+00 .00E+00 .00E+00 .00E+00 
2.16E-03 2.16E-03 2.16E-03 2.16E-03 

.00E+00 .00E+00 .00E+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.S2E-01 1.52E-01 1.52E-01 1.52E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+OO 
2.83E-07 2.83E-07 2.83E-07 2.83E-07 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .OOE+OO .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 r00E+00 .00E+00 
8.63E-02 8.63E-02 8.63E-02 8.63E-02 

.00E+00 .00E+00 *00E+00 .00E+00 
, I  !TI . 

t u e l  1K y r  bu rn  " 
nuc t j de  conccnt r r t lons ,  g r m s  " 
bas is  = c r  c r i t i c a l  mass 10.1 I T  UO2 

2000.0 r e000.0 r 6000.0 r 8000.0 r 
4.35~-83 4.35~-63 4.3%-63 4.35~-83 

f i s s i o n  products 

12000.0 r14000.0 r l d  
4.35~-83 4.35~-83 
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tc116 
r u l l 6  
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  17m 
in117 
in117m 
an1 17 
sn l l7m 
tc118 
r u l l 8  
rh118 
p d l l 8  
ag118 
ag118m 
cd118 
in118 
in118m 
sn118 
r u l l 9  
rh119 
pd119 
n g l l 9  
c d l l 9  
c d l  19m 
in119 
i n l l 9 m  
s n l l 9  
8n l  l9m 
r u l 2 0  
rh120 
pdt2o 
a9120 
cd120 
in120 
in12Om 
sn120 
r h l 2 1  

P a r t  B Tu f f  (47X Fuel 1K y r  bu rn  
n u c l i d e  concentra 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.36E-01 

.00E+00 

.00E+00 
2.14E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 
9.16E-02 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.29E-02 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.02E-01 

.00E+O0 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 .WE-01 . OOE+00 

t ions ,  g r  
f i s s i o n  products 

bas i s  = e r  c r i t i c a l  mass 10.1 MT UOZ 
i n i t i a l  500.0 r 1000.0 r 2000.0 r e000.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r 

pd121 .OOE+OO .OOE+~O .OOE+IO . O O E + ~ O  .ooE+~o .00E+g0 .ooE+~o .00E+g0 .00E+g0 .00E+g0 .ooE+~o 
ag121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cd l21  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
in121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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. i n l 2 l m  
sn121 
sn l2 lm 
sb121 
r h l 2 2  
pd122 
agl22 
cdl22 
in122 
in122m 
sn122 
sbl22 
sb122m 
te122 
rh123 
pd123 
ag123 
cd123 
i n123 
i n123m 
snl23 
sn123m 
sb123 
te123 
te123m 
pd124 
ag124 
cd124 
in124 
sn124 
sb124 
sb124m 
te124 
pdl25 
09125 
cd125 
in125 
i n125m 
sn1 25 
sn125m 
rb125 
te125 
te125m 
pd126 
ag126 
cd126 
fn126 
rn126 

1 
P a r t  8 

0 
N20) DBF Fuel 1K y r  bu rn  

nuc l i de  concentra 
f i s s i o n  products page 97 

t ions .  pra 
basfs =per c r i t i c a l  mass-10.1 MT UO2 

i n l t l s l  500.0 r 1000.0 r 2000.0 r 4000.0 r 6000.0 r 8000.0 r10000.0 r12000.0 r14000.0 r16000.0 r 
~ b l 2 6  1.73E-08 1.73E-68 1.72E-68 1.71E-88 1.686-88 1 .66~-68  1 .64~-88 1 .62~-58 1 .59~-g8  1.57E-88 1.55E-g8 
sb126m 1.31E-10 1.31E-10 1.3lE-10 1.30E-10 1.28E-10 1.26E-10 1.25E-10 1.23E-10 1.21E-10 1.20E-10 1.18E-10 
te126 1.53E-03 4.79E-03 6.04E-03 8.55E-03 1.35E-02 1.84E-02 2.32E-02 2.79E-02 3.26E-02 3.72E-02 4.18E-02 
&el26 4.86E-11 1.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 

'a0127 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+O0 .00E+00 .00E+00 
'cd127 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00~+00 
In127 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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I 
Par t  B 8XUO2 i n  Tuf f  (47% HZO) DBF Fuel 1K yr burn 

0 nucl ide  concentrations. grams 

i n i t i a l  
.00E+00 . OOE+OO 

basis  
2000.0 r . O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
3.75~+01 

.00E+00 
2.56E-08 

=per c r i t i c  
4000.0 r 

. O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
3.75~+01 

:a1 mass 10 
6000.0 r 

.ooE+~o 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.75E+01 

.00E+00 
2.56E-08 

f i s s i o n  products page 98 
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Part  B 8% U02 i n  Tuf f  (47% H2O) DBF Fuel 1K yr  burn 
nucl ide  concentra 
basis =per c r i t i c  

2000.0 r 4000.0 r . O O E + ~ O  .ooE+~o . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.07E-20 1.76E-40 
5.64~+01 5.64E+01 
3.17E-27 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i ss ion  products 

1000.0 r l  . O O E + ~ O  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

5.64E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

~ t i o n s ,  grams 
:a1 mass 10.1 MT U02 
6000.0 r 8000 0 r 

. ooE+~o  . o ~ E + ~ o  

.00E+00 .00E+00 

.00E+00 -OOE+OO 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.36E-04 
5.64E+01 
3.61E-11 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 . OOE+00 
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l u f f  (47% HZO) DBF Fuel 1 K  y r  burn 
nucl ide concentrations, grams 
b a s i s  nncr c r i t i c a l  mass 10.1 I T  U02 

Par t  B 8% U02 i n  
0 

f i s s i o n  products 

r e 1  
csl 
ba 1 
l a 1  
c e l  

:;; 
11 

xe l  
csl 

. b a l  
5; , '  l a 1  
8 : .  i' I eel 
' 5 ;  ,:,prl 
, : g  

i n i t i a l  
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Part 8 

sm148 
cs149 
ba149 
la149 
ce149 
pr149 
nd l49 
pm149 
sm149 
eu149 
cs150 
ba150 
la150 
ce150 
pr150 
nd150 
pm150 
sm150 
cu150 

Tu f f  (47% HZO) DBF Fuel 1K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT U02 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l  
2 .65~ -82  2 .65~-82 2.65E-82 2 .65~-g2 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+O0 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.77E+00 5.77E+00 5.77E+00 5.77E+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+O0 .OOE+OO .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 
6.59~+00 6.59E+00 6.59E+00 6.59E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.BSE+00 4.85E+00 4.85E+00 4.85E+OO 
5.09E-26 8.41E-43 .00E+00 .OOE+OO 

f i s s i o n  products page 

i n i t i a l  
2.65E-02 
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Pa r t  B 

sm154 
eu154 

!:;;; 
eel55 
pr155 
nd155 
pm155 
sm155 
eu15 5 
~d155m 
#dl55 
eel56 
pr156 
nd156 
pm156 
sm156 
eu156 
gd156 
ce157 
pr157 
nd157 

Tu f f  (47% H20) DBF Fuel 1K y r  bu rn  
nuc l i de  concentrat ions.  grams 

f i s s i o n  prod;cts page 

bas is  =per c r i t i c  
2000.0 r 4000.0 r 

7.99E-81 7.99E-g1 
.00E+00 .OOE+OO 

5.67E-03 5.67E-03 
.00E+00 .00E+00 
.00E+O0 .OOE+OO 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
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Pa r t  B H2O) DBF Fuel 1K y r  burn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mess 10.1 MT U02 

2000.0 r 4000.0 r 6000.0 r 8000.0 r10000.0 r l  
1 .64~ -83  1 . 6 4 ~ - 8 3  1.64E-83 1 .64~-83 1 .64~ -83  

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+O0 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+O0 .00E+00 .OOE+OO .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .OOE+OO .00E+00 
5.41E-04 5.41E-04 5.41E-04 5.41E-04 5.41E-04 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
1.92E-04 1.92E-04 1.92E-04 1.92E-04 1.92E-04 

.00E+O0 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+O0 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
6.45E-05 6.45E-05 6.45E-05 6.45E-05 6.45E-05 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 

.00E+00 .00E+00 '.00E+00 .00E+00 .00E+00 
. .00E+00 .OOE+00 ~.00E+00 .OOE+OO .00E+00 

.00E+00 ' .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 103 
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ho165 2.86E-05 
dy166 .00E+00 
ho166 .00E+00 
ho166m 2.25E-08 
er166 2.82E-06 
er167 1.20E-09 
er167m .OOE+OO 
er168 1.79E-09 
yb168 .OOE+OO 
er169 .00E+00 
tm169 4.60E-09 
yb169 .00E+00 
er170 5.40E-09 
tm170 .00E+00 
tm170m .00E+00 
yb170 1.96E-11 
er171 .00E+00 
tm171 .00E+00 
ybl7.l 8.52E-09 
er172 .00E+00 
tm172 .00E+00 
yb172 7.04E-09 

t o t a l  1.52E+03 
1 

Par t  B 8% UO2 i n  
0 -- 

v 

page 104 Tuff (47% H20) DBF Fuel 1K y r  burn  
nuc i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s l a  =acr c r i t i c a l  mess 10.1 YT U 

f i s s i o n  
i - 

products 

i n i  t i a l  
1.36E-11 
.OOE+OO 
.00E+00 
.00E+00 
.32E-07 

,.77E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 . OOE+OO 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
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co 75 .00E+00 
n i  75 .OOE+OO 
cu 75 .00E+00 
zn 75 .00E+00 
ga 75 .00E+00 
ge 75 .00E+00 
ge 75m .00E+00 
es 75 .00E+00 
n i  76 .OOE+OO 
cu 76 .00E+00 

1 
Pa r t  B 8% U02 i n  

0 

i n i t i a l  
zn 76 .00E+00 
ga 76 .00E+00 
ge 76 .00E+00 
as 76 .00E+00 
se 76 .00E+00 
n i  77 .00E+00 
cu 77 .00E+00 
zn 77 .00E+00 
ga 77 .00E+00 
ge 77 .00E+00 
ge 77m .00E+00 
8s 77 .00E+00 
se 77 .00E+00 
se 77m .00E+00 
n i 7 8  .00E+00 
c u  78 .00E+00 
zn 78 .00E+00 
ga 78 .00E+00 
ge 78 .00E+00 
as 78 .00E+00 
re 78 .00E+00 
cu  79 .00E+00 
zn 79 .00E+00 
ga 79 .00E+00 
ge 79 .00E+00 
as 79 .00E+00 
se 79 3.12E-0) 
re 79m .00E+00 
br 79 .00E+00 
b r  79m .OOE+OO 
k r  79 .00E+00 
cu  80 .00E+00 
zn 80 .00E+00 
ga 80 .00E+00 
ge 80 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fuel  1K r burn 
nuc l rde  rnd ioac t  i v l  ty ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 WT U02 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l O O O O . O  r l  . O O E + ~ O  . O O E + ~ O  . 00E+80 . O O E + ~ O  . O O E + ~ O  

f i s s i o n  products page 105 
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Part  B 8% UO2 i n  
0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.13E-11 
.OOE+00 
.00E+00 

'::.OOE+OO 
I& .00E+00 
;;,*00E+00 '16, .00E+00 

.00E+00 
" *00E+00 

Tuf f  (47% H20) DBF Fue 1 

2000. 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo . 00 . 00 . 00 . 00 . 00 
.oo 
.OO 
.oo 
.oo 
.oo 
.oo . 00 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
a00 
4 0  
000 

11: 
l o o  'boo 
too ioo  
,oo 

r n  
ad ioac t i v i t y ,  
r c r i t i c a l  ne 
.O r 6000.0 
o E + ~ o  .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
~OE+OO .OOE+ 
lOE+OO .OOE+ 
lOE+OO .ODE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
OE+OO .OE+ 
OE+OO .OOE+ 
lOE+OO .OOE+ 
'OE+OO .ODE+ 
OE+OO .OOE+ 
OE+OO .OOE+ 
lOE+00 .OOE+ 
lOE+OO .OOE+ 
lOE+OO .OOE* 
lOE+00 .OOE+ 
IOE+OO .OOE+ 
IOE+00 .OOE+ 
lOE+OO .OOE+ 
IOE+00 .OOE+ 
lOE+00 .OOE+ 
lOE+OO .OOE* 
IOE+00 .OOE* 
IOE+00 .OOE* 
IOE+00 .OOE+ 
IOE+00 .OOE* 
IOE+00 .OOE* 

curies 
s 10.1 MT U02 
,r 8000.0 r l O O O O . O  r l  
0 . ooE+~o  .ooE+~O 
0 .00E+00 .00E+00 

f i s s i o n  products page 106 
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r b  86 .00E+00 
r b  86m .00E+00 
sr 86 .00E+00 
ge 87 .00E+00 
r s  87 .00E+00 
r e  87 .00E+00 
br  87 .00E+00 
kr  87 .00E+00 
r b  87 l.23E-06 
s r  87 .00E+00 
sr  87m .00E+00 
ge 88 .00E+00 
as 88 .00E+00 
se 88 .00E+00 

1 
Part  B 8% U02 i n  

0 
Tuff (47% 

i n i  t i e 1  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

1.03E-02 
1.03E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.03E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.49E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.23E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fuel 1K yr burn 
nucl ide  r a d i o a c t i v i t y .  cur 
bas i s 

2000.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.93E-20 
7.94E-20 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.89E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.49E-13 

.00E+00 

=per c r i t  
4000.0 r 

.00E+g0 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.03E-12 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 
2.49E-13 

.00E+00 

i c a l  mass 
6000.0 r 

.00E+g0 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
- OOE+OO 

f i s s i o n  products 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00~+00- 

.00E+00 
1.23E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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br 93 .00E+O0 
k r  93 .00E+00 
r b  93 .00E+00 
sr  93 .00E+00 
y  93 .00E+00 

z r  93 6.41E-02 
nb 93 .00E+00 
nb 93m 6.41E-02 
br  94 .00E+00 
kr  94 .00E+00 
r b  94 .00E+O0 

1 
Par t  0 8% UO2 i n  

0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.41E-02 

.00E+00 
6.41E-02 

.00E+00 

.00E+00 

.00E+00 

Tuff (47% H20) DBF Fuel 1K yr  burn 
nucl ide  r a d i o a c t i v i t v .  curies 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.89E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

t.23E-09 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

basis 
2000.0 r  

.00E+g0 

.00E+00 . OOE+OO 
1.79E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
4.23E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

: ice1  mass 
6000.0 r  . O O E + ~ O  . OOE+OO 

.00E+00 
1.56E-06 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
4.23E-09 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products page 108 

100.0 y r l  
.00E+00 
.00E+00 
.00E+00 
.19E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

,.22E-09 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
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nb  99m 
no 99  
t c  99  
t c  99m 
r u  99  
rblOO 
srlOO 

y l 0 0  

P a r t  B 

zrlOO 
nblOO 
nblOOm 
molOO 
tclOO 
ru100 
r b l O l  
s r l O l  

y101 
z r l O l  
nb lO l  
mol0 1 
t c l O l  
r u lO  1 
s r lO2 

y l 0 2  
z r lO2 
nb102 
1110102 
t c lO2  
tclO2m 
ru lO2 
rh lO2 
pdlO2 
sr103 

y103 
zr103 
nb103 
no1 03 
tc103 
ru103 
rh103 
rh l03m 
s r l 0 4  

y104 
zr104 
nblO4 
no1 04 
tc104 
ru104 
rh104 
rh104m 
pd104 

y l 0 5  
zr105 
nb105 
~ 0 1 0 5  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% 

.00E+00 

.OOE+OO 
6.74E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF 

000.0 r 
.OOE+~O 
.005+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
4 OOE+OO 
*00E+00 
00E+O0 

00E+00 
00E+00 

* ' !OE+OO d00E+00 00E+00 

i00E+00 
I 

I, 

Fue l  1K yr  bu rn  
n u c l i d e  r a d i o a c t i v i t y ,  cc 
b a s i s  = e r  c r i t i c a l  mass 

2000.0 r 40g0.0 r 6000.0 r . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

f i s s i o n  

.00E+00 

.\00E+00 
6.46E-01 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

p r  oduc t s 

l000.0 
.00E+r;L1 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 .00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
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I 

P a r t  B 8% U02 i n  T u f f  (47% HZO) OBF Fue l  1K yr  b u r n  f i s s i o n  p roduc t s  pege 110 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

b a s i s  nner c r i t i c a l  mass 10.1 MT U02 - - - . - - . - . . - . - - - . . . - - - . . . . . . . - - - 
i n i t i a l  500.0 r 1000.0 r 2000.0 r 4060.0 r 6000.0 r 8000.0 r10000.0 r12000.0 yr14000.0 yr16000.0 r 

y106 .OOE+OO . O O E + ~ O  .OOE+!O . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .00E+00 .00E+00 . O O E + ~ O  
zr106 .00E+00 .OOE+OO .00~+00  . 0 0 ~ + 0 0  . 00~+00  . 0 0 ~ + 0 0  . 00~+00  .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
nb106 .00E+00 .00E+00 .OOE+OO . 00~+00  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  .OOE+OO . 0 0 ~ + 0 0  .OOE+OO .OOE+OO 
no106 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  . 00~+00  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  .OOE+OO . 0 0 ~ + 0 0  
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P a r t  B 

c d l l O  
n b l l l  
m o l l 1  
t c l l l  
r u l l  1 
r h l l l  
p d l l l  
p d l l  lm  
a g l l  1 
a g l l  lm  
c d l l l  
c d l l  lm  
n b l l 2  
mo l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
p d l l 2  
a g l l 2  
cd112 
no1 13 
tc113 
ru113 
rh113 
pd113 
rg113 
r g l l 3 m  
cd113 
cd l l 3m  
in113 
i n 1  13m 
10114 
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
ln114 
ln114m 
sn114 
10115 
tc115 
ru115 
rh115 
pd115 
rg115 
ag1 l 5 n  
cd115 
c d l l 5 n  
ln115 
In1151 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.11E-14 
2.90E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
6.08E-13 

.00E+00 

T u f f  (47% H2O) DBF Fuel  1K r bu rn  
nuclTdc rad iosc  
b a s i s  = e r  c r i t  

2000.0 r 4 0 i 0 . 0  r 
. ooE+~o  .ooE+!o 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

3.11E-14 3.11E-14 
.00E+00 .OOE+OO 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

6.08E-13 6.08E-13 
.00E+00 .00E+00 

: t i v i t y ,  cl 
i c a l  mass 
6000.0 r 

.00E+g0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.11E-14 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 
6.08E-13 

.00E+00 

f i s s i o n  p roduc t s  

1000.0 r l  . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.11E-14 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.08E-13 
.00E+00 
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Pa r t  B 

sn115 
tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
p d l l 7  
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn117 
s n l  l7m 
tc118 
ru118 
rh118 
pd118 
a g l l 8  
a g l  l8m 
c d l l 8  
in118 
in118m 
sn118 
ru119 
r h l l 9  
p d l l 9  
a g l l 9  
c d l l 9  
c d l  l9m 
in119 
i n 1  l9m 
8111 19 
s n l  l.9m 
ru120 
rh12O 
pdlZ0 
ag120 
cdl2O 
in120 
ln120m 
snlZO 
r h l 2 1  

8% UOZ i n  

i n i t i a l  
.00E+00 
.00E+00 

Tu f f  (47% HZO) DBF Fuel 1K y r  burn  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 MT UO2 

2000.0 r 40g0.0 r 6000.0 r 8000.0 r100 
.ooE+~o . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .OOE+OO .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .bOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

' .00E+00 .00E+00 .00E+00 .00E+00 
.00€+00 , iTOOE+?OI . fli 00E+00 .OOE+OO, 

I 
1 . .. 

Pa r t  B 8% UO2 In l u f f  (47% ':120)')b~ :!;el r 'burn '''''I 
0 I.. 

t , I , ,!,. , . u c l l d e  r a d i o a c t i v l  ty ,  c l r i e s  ' i - Ea.18.pr ~ r i t ~ ~ a t  mat. 10.1 R T U O Z  

f i s s i o n  

2000.0 y r l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

products page 112 

f i s s i o n  products page 113 
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pd l21  
ag l21  
cd121 
in121 
in121111 
s n l 2 l  
sn l2 lm 
sb l21  
rh122 
pdl22 
agl22 
cd l22  
i n122 
in122m 
sn l22  
sb122 
sbl22m 
t e l 2 2  
rh123 
pd123 
801 23 
cd123 
in123 
i nl23m 
811123 
sn123m 
sb123 
te123 
t e l  23m 
pd l24  
09124 
cd124 
in124 
sn124 
sb124 
sb124m 
te124 
pdl25 
ag125 
cd125 
i n125 
in125111 
sn125 
sn125m 
sb125 
te125 
te125m 
pd126 
ag126 
cd126 
i n126 
$11126 

Pa r t  B 

sb126 
sb126m 

fni t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.54E-05 
1.99E-05 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.04E-19 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.03E-02 

i n i t i a l  
1.44E-03 
1.03E-02 

T u f f  (47% HZO) DBF Fuel  1K r bu rn  
nucl!de r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  raer c r i t i c a l  mass 10.1 HT U 0 2  

f i s s i o n  products  page 



Aug 28 18:59 1996 F i l e  Name: origen3.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT XX - Page 110 

I 

Par t  B 8% UO2 i n  Tuff (47% H20) OBF Fuel 1K yr  burn  f i s s i o n  products page 115 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

bas i s  = e r  c r i t i c a l  mass 10.1 I T  WZ 
f n i t i r l  500.0 r 1000.0 r 2000.0 r 40g0.0 r 6000.0 r 8000.0 r l O O O O . O  rf2000.0 r14000.0 r16000.0 r 

cd132 .00E+00 .OOE+&O .OOE+~O .ooE+~o .ooE+~o . O O E + ~ O  . O O E + ~ O  .ooE+~o .ooE+~o . O O E + ~ O  . O O E + ~ O  
in132 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 .OOE+OO .00E+00 

I an132 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+O0 .00E+00 
sb132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
rb132n .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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te132 
1132 

xe132 
cs132 
be132 
in133 
sn133 
sb133 
te133 
te133m 
i 133 
i133m 

xe133 
xe133m 
cs133 
be133 
in134 
sn134 
sb134 
sb134m 
te134 

i134 
1134111 

xe134 
xe134m 
cs134 
csl34m 
ba134 
sn135 
sb135 
te135 

1135 
xe135 
xel35m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 

1136 
1136111 

xe136 
cs136 
ba136 
ba136m 

Par t  B 

rb137 
t e l 3 7  

I137 
xe137 
cs137 
ba137 
bat37111 
rb138 

in i  t i a l  
.00E+00 
.00E+00 

- .00E+00 
.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
l .2 lE-23 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.67E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

luff (47% 

500.0 r . O O E + ~ O  
tOOE+OO 
.00E+00 
.OOE+OO 

2.04E-03 
.00E+00 

1.93E-03 
.00E+00 

I . '  

,. - 
.I. 

Fuel 1K r burn  
n u c l t b e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 MT U02 

2000.0 r 40gO.0 r 6000.0 r 8000.0 r l O O O O . O  r12 
.ooE+~o .ooE+~o .OOE+!O .OOE+~O .oOE+~O 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

1.8OE-18 *00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

l.7OE-18 .00E+O0 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.65E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o  

!00O.O r 
.00E+60 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 

n products 
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re139  
cs139 
be139 
La139 
ce139 
p r139  
te140 
i 140 

xe140 
cs140 
ba140 
la140  
c e l 4 0  
p r l 4 0  
te141  
i 141 

xe141 
cs141 
be141 
la141  
ce141 
p r141  
nd141 
te142 

1142 
xe142 
cs142 
ba142 
la142  
ce142 
p r142  
pr142m 
nd142 
i 143 

1 
P a r t  B 

0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.30E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

HZO) DBF T u f f  (47% Fue l  1 K  yr  b u r n  
n u c l i d e  r a d i o a c  

f i s s i o n  p r o d u c t s  
t i v i t y .  cu 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

b a s i s  8 e r  c r i t i c a l  mass 10.1 HT U02 
1000.0 r 2000.0 r 40g0.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 1-14 

. O O E + ~ O  . O O E + ~ O  .ooE+~o . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . o o E + ~ o  

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
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.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
6.11E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.97E-11 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+O0 

.00E+00 . OOE+OO 

.00E+00 
5. OOE - 07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+00 

P a r t  I 8% UOZ i n  Tuff (47% H20) DBF Fuel 1K r burn  f i s s i o n  products page 118 
0 nuc l rde  r ~ d i o a c t i v t  ty ,  c u r i e s  

bas i s  = e r  c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  500.0 y r  1000.0 r 2000.0 r 40b0.0 r 6000.0 r 8000.0 r10000.0 r12000.0 r14000.0 r16000.0 r 

sml48 8.07E-95 8.07E-15 8 .07~ -35  ~ . O T E - T S  8.07~-!5 8 .07~-15 8.07~-15 8 .07~ -35  8.07E-35 8 .07~ -35  8.07~-!5 
cs149 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
be149 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
la149 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
eel49 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00~+00 
pr149 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00. 
nd l49 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 
pn l49  .00€+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00~+00 .00~+00 
am149 1.39E-12 1.39E-12 1.39E-12 1.39E-12 1.39E-12 1.39E-12 1.39E-12 1.39E-12 1.39E-12 1.39E-12 1.39E-12 

* eu149 .00E+o0 .00E+00 .00E+00 .00E+00 .oOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
- c s 1 5 0 '  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

bat50 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
la150 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
celSO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
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Par t  B 
0 

8% U02 i n  Tu f f  (47% H2O) DBF Fuel 1K r burn  f i s s i o n  products page 119 
nuc l rdc  r m d i o a c t i v i  ty ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 HT UO2 

1000.0 r 2000.0 r 40g0.0 r 6000.0 r 8000.0 r lOOOO.O r l t O O O . O  r14000.0 r16000.0 r 
.ooE+~o .OOE+~O .OOE+~O .00E+80 .ooE+~o .OOE+&O .ooE+~o .ooE+~o  .ooE+~o 
.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .OOE+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 :',00~+00 *00E+00 ,00E+00 .00E+00 .OOE+OO .OOE+00 " .I' 
.00E+00 .00E+00 .OOE+OO .00E+00 *00E+00 ,00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OOf .00E+00 ~.*00E+00 *00E+00 ,00E+00 .OOE+OO .00E+00' .00E+00 j14 . 
.00E+00 .00E+00' .00E+00 *00E+00 ,00E+00 ,00E+00 .00E+00 .OOE+OO: .00E+00 
.00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 rOOE+OO .OOE+OO .OOE+OO .OOE+00 
.OOE+OO .00E+00 .00E+00 ~.OOE+00 .00E+00 ,OOE+OO .OOE+OO .00E+00 .OOE+00 5 3 

1 

1- ! I! 
I. 
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Pa r t  6 
0 

i n i  t i 0 1  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% HZO) DBF Fuel 1K r burn  
nuc l rde  r a d i o a c t i v i t y ,  cu r i es  
bas i s  = e r  c r i t i c a l  mass 10.1 NT UOZ 

1000.0 r 2000.0 r 40!0.0 y r  6000.0 y r  8000.0 r l O O O O . O  
.ooE+Io .ooE+io .ooE+oo .ooE+oo .ooE+Io .ooE+1612 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .WE+00 
.00E+00 .00E+00 .00E+00 .00E+00 .0OE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+Ob 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.DOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 120 
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eu165 
gd165 
tb165 
dy165 
dy165m 
ha165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
er168 
yb168 
e r  169 
tm169 
yb l69 
e r  170 
tm170 
tml70m 
yb170 
e r  171 
tm171 
yb171 
er172 
tm172 
yb172 

: o t a l  

Pa r t  B 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.86E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.OOE+OO 

.OOE+OO 

.00E+00 
9.02E-01 

H20) DBF T u f f  (47% Fuel 1K y r  burn 
n u c l i d e  concentra 

ac t  i n i des  age 
t i ons .  grams 
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Par t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel 1K y r  burn ac t i n ides  
0 nuc l i de  concentrations, grams page 122 

bas is  =per c r i t i c a l  mass 10.1 MT U02 
in i t ia118000.0 r20000.0 r22000.0 r24000.0 r26000.0 yr28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

th232 2.05E+01 2.29E+g1 2.53E+g1 2.77E+g1 3.01E+g1 3.25E+01 3.49E+g1 3.74E+81 3.98E+g1 4.46E+g1 4.70E+g1 
th233 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00~+00 
th234 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 
pa231 2.35E+00 2.58E+00 2.80E+00 3.00E+00 3.20E+00 3.39E+00 3.58E+00 3.75E+00 3.92E+00 4.23E+00 4.38E+00 
pa232 .00E+00 .00E+00 .00E+O0 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pa233 3.37E-04 3.37E-04 3.36E-04 3.36E-04 3.36E-04 3.36E-04 3.36E-04 3.35E-04 3.35E-04 3.35E-04 3.34E-04 
pa234m 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 
pa234 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89~-09 
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00~+00 

u230 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
u231 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
~ 2 3 2  2.23E-09 2.20E-09 2.18E-09 2.15E-09 2.12E-09 2.10E-09 2.07E-09 2.05E-09 2.02E-09 1.98E-09 1.95E-09 
u233 5.19E+01 5.77E+01 6.35E+01 6.92E+01 7.49E+01 8.05E+01 8.61€+01 9.16E+01 9.71E+Ol 1.08E+02 l.l3E+02 
u234 2.08E+03 2.07E+O3 2.06E+03 2.05E+03 2.04E+03 2.03E+03 2.02E+O3 2.02E+03 2.01E+03 1.99€+03 1.98E+03 
u235 1.70E+05 1.7OE+05 1.70E+05 1.7OE+05 1.7OE+05 1.7OE+05 1.71E+05 1.71E+05 1.71E+05 1.71E+05 1.71E+05 
u236 4.14E+04 4.14E+04 4.14E+04 4.14E+04 4.14E+04 4.14E+04 4.14E+04 4.14E+04 4.14E+04 4.14~+04 4.14E+04 
~ 2 3 7  1.65E-26 1.40E-26 1.19E-26 1.01E-26 8.61E-27 7.31E-27 6.21E-27 5.28E-27 4.48E-27 3.23E-27 2.75E-27 
u238 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 
u239 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00~+00 .00~+00 
1,1240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO 
u241 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 

np235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00~+00 
np236m .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
np236 4.20E-05 4.15E-05 4.1OE-05 4.05E-05 4.00E-05 3.95E-05 3.90E-05 3.86E-05 3.81E-05 3.72E-05 3.67~-05 I. I 
np237 9.92E+03 9.916+03 9.91E+03 9.90E+03 9.89E+03 9.89E+03 9.88E+03 9.87E+03 9.87E+03 9.85E+03 9.85E+O3 .p 'I, !.$ np238 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00~+00 

*,,, np239 1.14E-14 9.47E-15 7.84E-15 6.50E-15 5.39E-15 4.46E-15 3.70E-15 3.06E-15 2.54E-15 1.74E-15 1.44E-15 I?  ' 
np240m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
np24O .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00~+00 , - . I (  
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Pa r t  B 
0 

cm242 
cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm249 
cm25 0 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
c f250 
c f251 
cf252 
cf253 
c f  254 
cf255 
es253 
es254m 
es254 
es255 
s25 0 

t o t a l  

8% UO2 i n  Tu f f  (47% HZO) DBF Fuel 1K y r  burn 
n u c l i d e  concentrat ions,  grams 

i n i  t i e l  
1.36E-42 

.00E+00 

.00E+00 
3.2BE-16 
9.96E-20 
1.46E-23 
2.04E-27 

.00E+00 

.00E+00 

.00E+00 

Par t  B 8% UO2 i n  l u f f  (47% H2O) DBF Fuel 1K r burn  
0 n u c l i d e  rad ioac t  i v i  tv. c u r i e s  

a c t i n i d e s  page 123 

a c t i n i d e s  page 124 

bas i s  = e r  c r i t i c a l  mass 10.1 MT U02 
i n i  tia118000.0 r20000.0 rZZOOO.O r240g0.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

he 4 .00E+00 . O O E + ~ O  .OOE+~O .ooE+~o .OOE+~O . O O E + ~ O  .ooE+~o . O O E + ~ O  .OOE+~O .OOE+~O .ooE+&o 
t1206 2.19E-06 2.47E-06 2.73E-06 2.99E-06 3.24E-06 3.49E-06 3.73E-06 3.97E-06 4.20E-06 4.64E-06 4.86E-06 
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Tu f f  (47% 
F 

H20) DBF Fuel 1K 
n u c l l  

,r bu rn  
de radioac t i v i t y .  cu 

act  inides 

brat* mncr c r i t i c a l  mass 10.1 M I  U02 ---.- -. -. . - . - - -  -.--- . - - .  ... --- 
l n i  t!a118000.0 r20000.0 r22000.0 r24060.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

2.25E-06 2.51~-b6 2.78~-g6 3 .04~-g6 5 .31~-g6 3 .57~-86 3 .83~-86 4 . 1 0 ~ - 8 6  4 .36~-g6 4 .89~-g6  5 .16~-86 
.OOE+00 .00E+00' .00E+00 .OOE+OO f.OOE+OO .OOE+00 .OOE+00 .OOE+OO .00E+00 .OOE+OO .OOE+OO 

2.91E+00 2.91E+00 '2.9lE+00 2.91~+00 .91E+OO 2.91E+OO 2.91E+00 2.91~+00 2.91E+00 2.91~+00 2.91E+00 
1.11E-01 1.22E-01 '1 .32~-01 1.42E-01 .51E-01 1.60E-01 1.69E-01 1 .77~-01 1.85E-01 2.OOE-01 2.07E-01 





Aug 28 18:55 

cm250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
cf250 
cf251 
cf252 
c f  253 
c f  254 
cf255 
cs253 
es254m 
es254 
es255 

s250 
t o t a l  

1 
Par t  B 

0 

1996 F i l e  Name: origen3.output BBA000000-01717-0200-00021 REV 00 

Tu f f  (47% 

.00E+00 . OOE+OO .OOE+OO . OOE+OO .00~+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .60E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.05E+02 1.05E+02 1.05E+02 1.05E+02 1.06E+02 

H20) D0F Fuel 1K y r  burn 
nuc l i de  concentrat ions,  grams 
basis =per c r i t i c a l  mass 10.1 MT UOZ 

0000.0 r22000.0 r24000.0 r26000.0 r28000.0 r3  
.ooE+~o  .ooE+~o  .ooE+~o .ooE+~o  . O O E + ~ O  

1.95E-05 1.95E-05 1.95E-05 1.95E-05 1.95E-05 
4.59E-07 4.59E-07 4.59E-07 4.59E-07 4.59E-07 
8.85E-07 8.85E-07 8.85E-07 8.85E-07 8.85E-07 
5.85E-06 5.84E-06 5.84E-06 5.83E-06 5.83E-06 
9.99E-08 7.85E-08 6.16E-08 4.84E-08 3.80E-08 

.OOE+OO .OOE+OO .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.36E-08 1.36E-08 1.36E-08 1.36E-08 1.36E-08 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.43E-09 2.43E-09 2.43E-09 2.43E-09 2.43E-09 
1.16E-10 1.16E-10 1.16E-10 l.16E-10 1.16E-10 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.46E-09 3.46E-09 3.46E-09 3.46E-09 3.46E-09 
8.16E-08 8.16E-08 8.16E-08 8.16E-08 8.16E-08 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
6.07E-11 6.07E-11 6.07E-11 6.07E-11 6.07E-11 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.14E-06 1.14E-06 1.14E-06 1.14E-06 1.14E-06 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+OO .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 OE+OO .00E+00 .00E+00 
1.28E-04 1.28E-04 1:$8E-04 1.28E-04 1.201-04 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 

.OOE+OO .OOE+OO .00E+00 .00E+00 .OOE+OO 

.00E+00 .OOE+OO .OOE+00 .OOE+00 .00E+00 
5.57E-04 5.57E-04 5.57E-04 5.57E-04 5.57E-04 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

ATTACHMENT XX - Page 124 

f i s s i o n  products page 127 
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P a r t  B 

zn 76 
ga 76 
ge 76 
as 76 
se 76 
n i  77 
cu 77 
zn 77 
ga 77 
ge 77 
ge 77m 
as 77 
se 77 
r e  77m 
ni 78 
cu 78 
zn 78 
ga 78 
ge 78 
as 78 
se 78 
cu 79 
zn 79 
ga 79 
ge 79 
r s  79 
me 79 
8 t  79ln 
b r  79 
b r  79m 
kr 79 
cu 80 
t n  60 
ga 60 

'ge 60 
"8s 60 ;: 

r 60m 
kr 80 

8% U02 in  Tuff (47% H2O) DBF f i s s i o n  products Pa 
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se 81m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
b r  81  1.01E+00 1.01E+00 1.01E+00 l.OlE+OO 1.01E+00 1.01E+00 1.01E+00 
k r  81 1.91E-08 1.90E-08 1.89E-08 1.88E-08 1.86E-08 1.85E-08 1.84E-08 
k r  81m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
z n 8 2  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
g a 8 2  .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO 

1 
Pa r t  B 8% UO2 In  T u f f  (47% H2O) DBF Fuel 1K y r  bu rn  

0 n u c l i d e  concent ra t ions ,  grams 

; 00~+00  .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p roduc ts  page 1 

i n i t i a l  
.00E+00 
.00E+00 

b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 
18000.0 r20000.0 r22OOO.O r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.74E+00 1.74E+00 1.74E+00 1.74E+00 1.74E+00 1 .74~+00 1.74E+00 1.74E+00 

I .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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se 8 7  .00E+00 .00E+00 . 0 0 ~ + 0 0  .00E+00 .00E+00 . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  .00E+00 . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  
br 8 7  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  .00E+00 .00E+00 . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  
k r  8 7  .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  
r b  8 7  1.43E+Ol 1.43E+01 1.43E+01 1.43E+01 1.43E+01 1.43E+01 1.43E+Ol 1.43E+Ol 1.43E+01 1.43E+01 1.43E+01 
s r  8 7  2.81E-05 2.85E-05 2.89E-05 2.93E-05 2.98E-05 3.02E-05 3.06E-05 3.10E-05 3.14E-05 3.22E-05 3.27E-05 
s r  87m .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  .OOE+OO 
ge 8 8  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  
as 8 8  .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+00 .00E+00 
r e  8 8  .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  

1 
Par t  B 8% UO2 i n  Tuff  (47% H2O) DBF Fuel 1K yr burn f i s s i o n  products page 130 

0 nucl ide concentrations. grams 
basis = 

2000.0 r2 . O O E + ~ O  
.00E+00 
.00E+00 

2.07E+01 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.80E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.41E+Ol 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

3.49E+01 
1.91E-21 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.56E+01 
2.24E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

:per c r i t i c  
!4000.0 r2 . O O E + ~ O  

.00E+00 

.00E+00 
2.07E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.80E+01 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.41E+01 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.49E+01 
2.49E-22 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
3 . 5 6 ~ + 0 1  
2.24E-09 

.00E+00 

.00E+O0 

.00E+O0 . OOE+OO 

.00E+00 

.00E+00 
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z r  93 
nb 93 
nb 93m 
b r  94 
k r  94 
r b  94 

Par t  B 

s r  94 
Y 94 

z r  94 
nb 94 
nb 94m 
b r  95 
k r  95 
r b  95 
s r  95 

Y 95 
z r  95 
nb 95 
nb 95m 
mo 95 
b r  96 
k r  96 
r b  96 
s r  96 

Y 96 
z r  96 
nb 96 
mo 96 
k r  97  
r b  97 
s r  97 

Y 97 
z r  97 
nb 97 
nb 97m 
no 97 
k r  98 
r b  98 
rr 98 

Y 98 
z r  98 
nb 98 
nb 98m 
l o  98 
t c  98 
rb 99 
rr 99 

Y 99 
2 r  99 
'nb 99 
nb 99m 
l o  99 
t c  99 
t c  99m 
ru 99 

I 1996 F i l  

H20) DBF Fuel 1K y r  burn  f i s s i o n  products 
nuctide concentra 
bas is  =per c r i t i c  

!2000.0 r24000.0 r 2  
. O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 

3.93E+01 3.93E+01 

!; . , a;: ;.. 
.i;.! " 

r 
I.:. J; ... . .. 

4.. 
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I 

P a r t  B 8% UO2 i n  T u f f  (47% H20) DBF Fuel 1K y r  b u r n  
0 n u c l i d e  concent ra t ions ,  grams 

zrlOO 
nb100 
n b l  OOm 
mol00 
tclOO 
rulOO 
r b l O l  
s r lO1  

y l 0 l  
z r l O l  
nblO 1 
m0lOl 
t c l O l  
r u l O l  
sr102 

y102 
21-102 
nb102 
a0102 
t c l O 2  
tclO2m 
ru102 
rh lO2 
p d l 0 2  
sr103 

y103 
zr103 
nb103 
mo103 
tc103  
ru lO3 
rh103 
rh l03m 
s r  104 

y104 
zr104 
nb104 
no1 04 
tc104 
ru lO4 
rh104 
r h  104111 
pd104 

y105 
zr105 
nb105 
~ 0 1 0 5  
tc105 
ru105 
rh105 
rh105m 
pd105 

i n i  t i a l l  
.00E+00 
.00E+00 
.00E+00 

4.10E+01 
.00E+00 

1.77E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.39E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.88E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

2.13E+01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.34E+01 
.00E+00 
.00E+00 

4.68E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.53E+00 

b a s i s  =per c r i t i c a l  n a s s ~ l 0 . l  MT U02 
2000.0 vr24000.0 vr26000.0 vr28000.0 yr3 

f i s s i o n  p roduc t s  page 132 
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Pa r t  B 

y106 
zr106 
nb106 
1110106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag106 

y107 
zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
89107 
zr108 
nb108 
mo108 
tc lO8 
ru108 
rhlO8 
rhl08m 
pd108 
sg108 
a910811 
cdlO8 
zr109 
nblO9 
no109 
tc lO9 
ru109 
rhlO9 
rhl09m 
pd109 
pdl09m 
agl09 
aglO9m 
cd l09 
n b l l O  
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
rh l lOm 
p d l l 0  
ag110 
rg110n 

i n i  t i a l l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.44E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.39E+00 
.00E+00 

2.45E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.96E-01 
.00E+00 
.00E+00 

2.81E-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

3.89E-01 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.71E-01 
.00E+00 
.00E+00 

T u f f  (47% H20) DBF Fuel 1K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 I T  UO2 

!2000.0 r24000.0 r26000.0 r28000.0 r 3  . O O E + ~ O  . O O E + ~ O  . OOE+~O . 00E+80 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 , .OOE+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 

3.44~+00 3.44~+00 3.44E+00 3.44Ei00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+O0 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.39E+00 1.39E+00 1.39E+00 1.39E+OO 
.00E+00 .00E+00 .OOE+OO .00E+00 

3.34E-03 3.64E-03 3.93E-03 4.23E-03 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

6.96E-01 6.96E-01 6.96E-01 6.96E-01 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.81E-08 2.8lE-08 2.81E-08 2.81E-08 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+O0 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.89E-01 3.89E-01 3.89E-01 3.89E-01 
.00E+00 .OOE+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+O0 .00E+00 .00E+00 
.00~+00 .OOE+OO .00E+00 .06E+00 
.00E+00 .00E+00 .00E+00 .00E+OO 
.00E+00 .00E+00 .00E+00 .00E+00 

2.71E-01 2.7lE-01 2.7lE-01 2.7lE-01 
.00E+00 .00E+00 .00E+O0 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 

1 

Par t  8 8% UO2 i n  Tuff (47% H20) DBF Fuel 1K y r  burn  
0 n u c l i d e  concentrat ions,  grams 

f i s s i o n  products  page 
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bas is  =per c r i t i c a l  mass 10.1 MT U02 
fnit ia118000.0 rZOOOO.O r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 yr32000.0 1-36000.0 r38000.0 y r  

cd l lO  6.85E-04 6 .85~-g4  6.85~-g4 6 .85~-g4 6.85E-g4 6 .85~-g4  6.85E-i4 6.85E-04 6.85~-g4 6 .85~-84  6.85E-04 
n b l l l  .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
mo l l1  .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00~+00 .00E+00 
t c l l l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r u l l l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
r h l l l  .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00~+00 .00E+00 
p d l l l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
p d l l l m  .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 
a g l l l  .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
a g l l l m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
c d l l l  1.74E-01 1.74E-01 l.74E-01 1.74E-01 1.74E-01 1.74E-01 1.74E-01 1.74E-01 1.74E-01 1.74E-01 1.74E-01 
c d l l l m  .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
nb112 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
mol l2  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t c l l 2  .00E+00 .00E+00 .00€+00 .00E+00 .bOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r u l l 2  .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00~+00 .00E+00 
r h l l 2  .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 .00~+00 .00E+00 .00E+00 .00~+00 .00E+00 
pd112 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 
a g l l 2  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
c d l l 2  1.35E-01 1.35E-01 1.35E-01 1.35E-01 1.35E-01 1.35E-01 1.35E-01 1.35E-01 1.35E-01 1.35E-01 1.35E-01 
no113 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00~+00 .00E+O0 
tc113 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00  .00E+00 
ru113 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
rh113 .00E+00 .00E+00 .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pd113 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ag113 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
rg113m .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
cd113 9.15E-02 9.15E-02 9.15E-02 9.15E-02 9.15E-02 9.15E-02 9.15E-02 9.15E-02 9.15E-02 9.15E-02 9.15E-02 
cdl l3m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
In113 2.16E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 
i n l l 3 m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
no114 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
tc114 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00t+00 .00E+00 
ru114 .00E+00 .00E+00 .00E+00 .00E+00 ' .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
rh114 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+00 .00E+00 .00~+00 .00~+00 
pd114 .00E+00 .OUE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00~+00 
ag114 .OOE+OO .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 
cd114 1.52E-01 1.52E-01 1.52E-01 1.52E-01 1.52E-01 1.52E-01 1.52E-01 1.52E-01 1.52E-01 1.52E-01 1.52E-01 
in114 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 
ln114m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
an114 2.83E-07 2.83E-07 2.83E-07 2.83E-07 2.83E-07 2.83E-07 2.83E-07 2.83E-07 2.83E-07 2 . 8 3 ~ - 0 7  2.83E-07 
mol l5  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t c l l 5  ,00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 
P u l l 5  .00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO .OOE+OO .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 
rh115 .00E+00 .00E+00 .00E+00 .OOE+OO .00~+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00~+00 .OOE+OO 
pd115 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00~+00 .00~+00 
89115 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 
rg115m .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00~+00  .00~+00 
c d l l 5  .00E+00 .OOE+OO .00E+00 .00E+00 .00E+O0 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cd l l5m .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 ,00E+00 .00E+00 .00E+00 .00~+00 .00~+00 
in115 8.63E-02 8.63E-02 8.63E-02 8.63E-02 8.63E-02 8.63E-02 8.63E-02 8.63E-02 8.63E-02 8 .63~-02  8 .63~-02 

.00E+00 .00~+00 .00~+00 
I .  

x a f i s s i o n  products page 135 
I I I ,  

I i 
r32000.0 r36000.0 r38000.0 r 

4.35~-g3 4.35~-83 4.35~-83 
I I B  
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tc117 
ru117 
rh117 
pd117 
89117 
sg117m 
cd117 
c d l  l7m 
in117 
in117m 
s n l l 7  
s n l  l7m 
tc118 
ru118 
rh118 
p d l l 8  
ag118 
ag118m 
c d l l 8  
in118 
i n l l 8 m  
s n l l 8  
r u l l 9  
r h l l 9  
p d l l 9  
a9119 
c d l l 9  
c d l  l9m 
in119 
in119m 
s n l l 9  
s n l  l9m 
rul2O 
rh120 
pd120 
09120 
cd120 
in120 
inl20m 
snl2O 
r h l 2 l  

1 

Par t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 1K y r  burn 
0 nuc l i de  concentrat ions.  nrsms 

f i s s i o n  products page 136 

bas i s  = er  c r i t i c a l  mass-10.1 MT UO2 
f n i  t i a t  18000.0 r20000.0 rZ2000.0 r2!000.0 r26000.0 r28000.0 rSOOOO.O r32000.0 r36000.0 r38000.0 r 

pd121 .00E+00 .ooE+~o .ooE+~o .00E+b .00E+i0 . 0 0 ~ + i 0  .OOE+~O .00~+80  . O O E + ~  . O O E + ~ O  .00E+i0 
ag121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 
cd l21 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+O0 .00€+00 .00E+00 .OOE+OO 
fn121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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Par t  B 
0 

Tuf f  (47% 

i n i t i a l  
1.55E-08 
1.18E-10 
4.18E-02 
4.86E-11 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.30E-01 

.00E+00 

.00E+00 
1.02E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 
1.36E-01 
1.72E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.19E-01 

.00E+O0 

.00E+00 
1.10E-04 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.52E-01 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.17E-01 

H2O) DBF Fuel 1K  yr burn 
nucl ide concentrations. gran 
bas i 

22000.0 
1.49E- 
1.13E- 
5.51E- 
4.86E- . OOE+ . OOE+ . OOE+ 

f i s s i o n  products page 137 
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Pa r t  B 

cd132 
in132 
rn132 
sb132 
sb132n 
te132 
i 132 

xe132 
cs132 
ba132 

8% U02 i n  Tuff (47X H20) DBF Fuel 1K y r  bu rn  
n u c l i d e  toncent ra t ions .  a r ras  

f i s s i o n  products Page 

bas i s  = e r  c r i t i c a l  mais-10.1 MT UO2 
in i t i a l 18000 .0  r20000.0 r22000.0 r29000.0 r26000.0 r28000.0 r 3  
.00E+00 . O O E + ~ O  .OOE+~O .OOE+~O .00E+80 .OOE+!O .ooE+~o 
.00E+00 .00E+00 ,.00E+00 ..00E+00 ,00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 ,.00E+00 .00E+00 -+00E+00 .00E+00 .00E+00 
.00E+00 *00E+00 .00E+00 .00E+00 ~00E+00 .00E+00 .00E+00 
.00E+00 :. .00E+00 V',OO~+OO ~,00E+00 00E+00 .00E+O0 .00E+00 - .00E+00 .00E+00 ,;;;.OOE+OO ,00E+00 . 00E+00 ,00E+00 .00E+00 

'" .00E+00 (' .00E+00 - .  .OOE+OO ' -  .OOE+OO '!OOE+OO .00E+00 .OOE+OO 
3.75E+01 (>.75~+01 ?;$.75~+01 3.75~+01 3,75~+01 f.?5E+01 3.75E+01 

.OOE+OO .OOE+OO .OOE+OO loo~+oo rOO~+OO ~00E+00 .OOE+OO 
2.56E-08 0.56E-08 2.56E-08 2.56E-08 2.56E-08 2.56E-Q8 2.56E-08 
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Pa r t  B 

sb137 
te137 
i 137 

xe137 
cs137 
be137 
ba137m 
sb138 
te138 
i 138 

xe138 
cs138 
cs138m 

i n i t i a l  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.64E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% H2O) DBF Fuel 1K y r  bu rn  
n u c l i d e  concentra 
bas i s  =per c r i t i c  

!000.0 r24000.0 r 2  . OOE+&O .ooE+~o 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 

5.64E+01 5.64E+01 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+O0 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

f i s s i o n  products  P age 
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pr139 
te140 
i 140 

xe140 
cs140 
ba140 
la140 
ce140 
pr140 
te141 

i141 
xe141 
cs141 
be141 
la141 
ce141 
pr141 
nd141 
te142 
i 142 

xe142 
cs l42  
be142 
La142 
ce142 
pr142 
pr142m 
nd142 
i 143 

1 
Par t  8 

0 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.77E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.34E+01 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.43E+01 

.00E+00 

.00E+00 
5.71E-03 

.00E+00 

page 140 

.OOE+OO .00E+00 .00~+00  .00~+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .80E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.77E+01 5.77E+01 5.77E+01 5.77E+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
5.34E+01 5.34E+01 5.34E+01 5.34E+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.43E+01 5.43E+01 5.43E+01 5.43E+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.71E-03 5.71E-03 5.71E-03 5.71E-03 

.00E+00 .00E+00 .00E+00 .00E+00 

Fuel 1K y r  burn 
nuc l i de  concentrat ions,  grams 
bas is  = e r  c r i t i c a l  mass 10.1 UT UO2 

2000.0 r2!000.0 r26000.0 r28000.0 r 3  . O O E + ~ O  .OOE+~O .ooE+~o .ooE+~o 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.50E+Ol 5.50E+01 5.50E+01 5.50E+01 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.14E+01 5.14E+01 5.14€+01 5.14E+01 

T u f f  (47% f i s s i o n  products 
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i145 
xe145 
cs145 
be145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
be146 
la146 
ce146 
pr146 
nd146 
pm146 
sm146 
xe147 
cs147 
be147 
la147 
ce147 
pr147 
nd147 
pm147 
sm147 
cs148 
ba148 
la148 
ce148 
p r l 4 8  
nd148 
pm148 
pm148m 

1 
Pa r t  B 

0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.71~+01 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.86E+01 

.00E+00 
2.51E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.18E+01 

.00E+00 

.OOE+OO 

.00E+00 

.DOE+OO 

.00E+00 
1.63E+Ol 

.00E+00 

.OOE+00 

H2O) DBF T u f f  (47% Fuel 1K yr burn 
n u c l i d e  concentrations. era 

f f s s i o n  produc tr  page 141 

b a a l a  nncr c r i t i c a l  maba-10-1 MT UO2 
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Par t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel 1K y r  burn 
0 nuc l i de  concentrations. grams 

f i s s i o n  products page 142 

bas i s  =per c r i t i c a l  mass 10.1 WT U02 
in i t ia118000.0 r20000.0 r22000.0 r24000.0 r26000.0 yr28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

7.99E-01 7 . 9 9 ~ - g l  7.99E-g1 7 .99~-81  7 .99~-g1 7.99E-01 7 .99~-g1  7 .99~-81  7 .99~-g1  7 .99~-81  7 .99~-g1  
.00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

5.67E-03 5.67E-03 5.67E-03 5.67E-03 5.67E-03 5.67E-03 5.67E-03 5.67E-03 5.67E-03 5.67E-03 5.67E-03 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+O0 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

2.82E-01 2.82E-01 2.82E-01 2.82E-01 2.82E-01 2.82E-01 2.82E-01 2.82E-Ol 2.82E-01 2.82E-01 2.82E-01 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
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pm157 
sm157 
eu157 
gd157 
pr158 
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd l59 
pm159 
em159 
eu159 
gd159 
tb159 
nd160 
pm16.0 
em160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sm161 
cu161 
gd161 
t b l 6 l  

1 
Par t  B 

0 
Tu f f  (47% HZO) DBF Fuel 1K y r  bu rn  

n u c l i d e  concentrat fons,  grams 
b a s i s  taer c r i t i c a l  mass 10.1 UT UO2 

f i s s i o n  products page 143 

i n i  t i a l l  
1.64E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.41E-04 

.00E+00 
au 1 

::; 
t b l  
d y l  

1 
eu 1 

::; 
d~ 1 
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ho165 
dy166 
ho166 
ho166m 
e r  166 
er167 
e r  167m 
er168 
yb168 
er169 
tm169 
yb169 
e r l 7 0  
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  

Pa r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel 1K y r  burn  f i s s i o n  products page 144 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

bas is  = e r  c r i t i c a l  mass 10.1 MT U02 
i n i  t ia118000.0 r20OOO.O r22000.0 r240g0.0 yr26000.0 r28000.0 r30000.0 r32000.0 r36000.0 yr38000.0 r 

h 3 .00E+00 . OOE+&O .OOE+!O . O O E + ~ O  .00E+00 . O O E + ~ O  .00E+80 . OOE+&O . 00E+80 .00E+00 . O O E + ~ O  
li 6 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
li 7 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 
be 9 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
be 10 1.31E-07 1.31E-07 1.31E-07 1.31E-07 1.30E-07 1.30E-07 1.30E-07 1.30E-07 1.30E-07 1.30E-07 1.3OE-07 

c 14 7.23E-07 5.68E-07 4.46E-07 3.50E-07 2.75E-07 2.16E-07 1.69E-07 1.33E-07 1.04E-07 6.43E-08 5.05E-08 
n i  66 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
c u 6 6  .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
z n 6 6  .00E+00 .00E+00 .OOE+OO .00€+00 .00E+O0 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
c u 6 7  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
z n 6 7  .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 
zn 68 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
zn 69 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
zn69m .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
go 69 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
zn 70 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
go TO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00~+00 .00~+00  .00~+00 
ge 70 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
zn 71 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
zn71m .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
g8 71 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .oOE+OO 
ge 71 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
ge 7lm .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
co 72 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 ,00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
ni 72 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
c u  72 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00~+00 .00E+00 
zn 72 .OOE+OO .OOE+OO .BOE+OO .00E+00 .00E+00 .OOE+OO .00E+O0 ,OOE+OO .00E+00 .OOE+OO .00E+00 1 I 
go 72 .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
9.72 .OOE+OO .OOE+00 .00E+00 .OOE+OO .00E+00 .001+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO .00E+00 b. {,! 
co 73 .00E+00 .00E+00 .00E+00 .00E+00 .00E+OO .OOE+OO ,00E+00 ,00E+00 .00€+00 .00E+00 .00E+00 
ni 73 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 
c u 7 3  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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Per .t B 8% U02 in  Tuff (47% H2O) DBF Fuel 1K r burn 
nuclrde radioac 
b a s i s  rae r  e r i t  

f i s s i o n  products page 145 
I. cur ies  t i v i t  

ice1  
:6000. 

.oo 

.oo 

.oo 

.oo . 00 

.oo 
- 0 0  

i n i  t i e l l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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Pal 
0 

X UO2 i n  

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
,00E+00 
(00E+00 
,00E+00 
)00E+00 
+00E+00 
.00E+00 
~00E+00 

T u f f  (47% H2O) DBF 

1000.0 r 2  
.ooE+~o 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Fuel 1K yr burn 
n u c l i d e  radioac 
bas i s  

'2000.0 r24 . OOE+!O 
.00E+00 

t i v i t y ,  c u r i e s  
i c a l  mass 10.1 WT UO2 
'6000.0 r28000.0 r300 . O O E + ~ O  .OOE+~O 

.00E+00 .00E+00 

f i s s i o n  

000.0 y r 3  
.00E+00 
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

I products 
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i s 8 8  ;OOE+OO ;OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .00E+00 .00E+00 
se 88 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1 
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0 nucl ide  r a d i o a c t i v i t y ,  cur ies  
b a s i s  raer c r i t i c a l  mass 10.1 RT U O 2  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
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br 93 
k r  93 
r b  93 
s r  93 

Y 93 
z r  93 
nb 93 
nb 93m 
b r  94 
k r  94 
r b  94 

1 
Par t  B 

0 

i n i  t i a l l  
.00E+00 
.00E+00 
.00E+00 

l . l l E - 0 6  
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.22E-09 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

Tuff (47% Fuel 1 K  y r  bu rn  
n u c l i d e  radioac 

f i s s i o n  products 

bas i s  = e r  c r i t i c a l  iness 10.1 HT UO2 
10000.6 rZ2000.0 yr240t0.0 r26000.0 r28000.0 r30000.0 r32000.0 yr36000.0 r3  . O O E + ~ O  .00E+00 . O O E + ~ O  .ooE+~o . O O E + ~ O  . O O E + ~ O  .00E+00 . O O E + ~ O  

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
9.68E-07 9.04E-07 8.44E-07 7.88E-07 7.36E-07 6.88E-07 6.42E-07 5.60E-07 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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nb99m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
n o 9 9  .00E+00 .00E+00 .00E+00 .00E+06 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t c  99 6.42E-01 6.37E-01 6.33E-01 6.29E-01 6.25E-01 6.21E-01 6.17E-01 6.13E-01 6.09E-01 6.01E-01 5.97E-01 
t c  99m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
r u  99 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
rblOO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00~+00  .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 
srlOO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
ylOO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .OOE+OO 

1 
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0 n u c l i d e  r a d i o a c t i v i t v .  c u r i e s  

zrlOO 
nblOO 
nb100m 
(no100 
tclOO 
r u l  00 
r b l O l  
s r l O l  
y101 

z r l O l  
nblO 1 
mol0 1 
t c l O l  
r u l O l  
s r lO2 

y l 0 2  
zr lO2 
nb102 
no102 
tc102 
tclO2m 
rulO2 
rh102 
pdlO2 
sr103 

y103 
zr103 
nb103 
110103 
tc103 
ru103 
rh103 
r h  l 0 3 n  
sr104 

y104 
zr104 
nb104 
mo104 
tc lO4 
ru104 
rh104 
rh 1041, 
pd l04 

y105 
zr105 1,: 
nb105 
m0105 ' 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
,00E+00 
.00E+00 
.00E+00 
.OOE+OO 
,OOE+OQ , 

It 

I 

bas i s  
22000.0 r24 . O O E + ~ O  

.00E+00 

.00E+00 

a1  mass 
100.0 r2 
.OOE+~O 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00. 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+O0 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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P a r t  B 
0 

8% UO2 I n  Tuff (67% H2O) DBF Fuel  1K r b u r n  
nuclTde rad i oac  
b a s i s  = e r  c r i t  

'2000.0 r24090.0 r 2  . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

tivitv- curies 
f i s s i o n  p roduc t s  

y106 
zr106 
nb106 
mo106 
tc106  
ru106 
rh106 
rhlO6m 
pd106 
rg106 
y l 0 7  

z r107  
nb107 
no107 
tc107  
ru107 
rh107 
pd107 
pdl07m 
ag107 
z r lO8  
nb108 
m0108 
tc108  
ru108 
rh108 
rh l08m 
pd l08  
ag l08  
agl08m 
cd108 
z r lO9  
nblO9 
no109 
t c l 0 9  
r u l 0 9  
r h l 0 9  
rh l09m 
p d l 0 9  
pdl09m 
a0109 
aglO9n 
cdlO9 
n b l  10 
no1 10 
t c l l O  
r u l l O  
r h l l O  
rh l lOm 
pdll0 



28 18:55 

agl10 
agllOm 

Per t  B 

c d l l O  
n b l l l  
no1 1 1 
t c l l l  
rul 1 1 
r h l l l  
p d l l l  
p d l l  l m  
e g l l  I 
a g l l  l m  
c d l l  1 
c d l l  lm 
n b l l 2  
mol l2  
tc112 
ru112 
r h l l 2  
pd112 
e g l l 2  
c d l l 2  
mo l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
i n 1  13 
i n l l 3 m  
no114 
tc114 
ru114 
rh114 
pd114 
ag114 
c d l l 4  
in114 
i n 1  14m 
sn114 
r o l l 5  
tc115 
ru115 
rh115 
pd115 
8g115 
ag115m 
cd115 
cdl15m 
in115 
i n 1  15m 

1 1996 F i l  

i n i  t i a l l  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

3.11E-14 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.08E-13 
.00E+00 

e Name: origen3.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT 

T u f f  (47% H20) DBF 

1000.0 r 2  
. O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.OOE+OO . OOE+OO 
.00E+00 
.OOE+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

3.11E-14 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.08E-13 
.00E+00 

Fuel 1K r bur 
nuctyde r a  
basis = e r  

'2000.0 r240E0 
.ooE+~o . 0 i  
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .00 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .00 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 -00 
.00E+00 .OO 
.00E+00 .oo 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+OO .OO 
.00E+00 .OO 

3.11E-14 3.11 
.OOE+OO .00 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .00 
.00E+00 .OO 
.OOE+OO .OO 
.00E+00 .OO 
.00E+00 .00 
.00E+00 .00 
.OOE+OO .oo 
.00E+00 .OO 
.00E+00 .00 
.00E+00 .00 
.00E+00 .OO 
.00E+00 .OO 
.OOE+OO .OO 

6.08E-13 6.08 
.00E+00 .OO 

I 
l ioec 
c r i t  

'+KZ 
+oo 
+oo 
+oo 
.+oo 
:+oo 
'+OO 
.+oo 
:+oo 
:+oo 
'+OO 
.+oo 
:+oo 
:+oo 
:+oo 
:+oo 
i+oo 
i+oo 
1+00 
1+00 
i+oo 
i+OO 
:+oo 
1+00 
i+oo 
i+oo 
i+oo 
i -14 
i+OO 
i+oo 
i+oo 
i+OO 
i+oo 
i+oo 
i+OO 
i+oo 
i+oo 
i+oo 
i+oo 
i+oo 
i+oo 
i+oo 
i+oo 
i+oo 
i+OO 
i+OO 
i+oo 
i+oo 
i+oo 
i+oo 
i-13 
t+OO 

: t i v i t y ,  cur 
i c a l  mess 1 

'6000.0 1-28 
.00E+80 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.11E-14 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.OOE+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.OOE+00 

6.08E- 13 
.00E+00 

XX - Page 144 

f i s s i o n  products 



Part  B 8% UO2 i n  

an115 
tc116 
r u l l 6  
rh116 
pd116 
ag116 
agll6m 
cdl16 
in116 
in116111 
an1 16 
tc117 
ru117 
rh117 
pd117 
ag117 
agl l7m 
cd117 
cdl l7m 
in117 
in l l 7m 
sn117 
snl l7m 
tc118 
ru118 
rh118 
pd118 
a9118 
ag118m 
cd118 
in118 
in1  18m 
rn118 
r u l l 9  
r h l l 9  
p d l l 9  
a g l l 9  
cd119 
cd119m 
in1  19 
in l l 9m 
r n l l 9  
r n l  l9m 
ru120 
rh l20  
pdl20 
rgl2O 
cdl20 
in120 
InlZOm 
r n l 2 0  
r4121 

:j 

Pjrt B 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
,00E+00 
.00E+00 
.00E+00 
,00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
,00E+00 
.00E+00 
dOOE+OO 
,00E+00 :';: 400E+00 

j, jOOE+OO 

8% UO2 I n  

e Name: or 

Tuff  (47% 

igen3.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT 

H2O) DBF 

0000 0 r 
. o ~ E + ~ o  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+00 
.OOE+00 
.00E+00 
.00E+00 
.iOOE+00 
,)OOE+OO 
;r00E+00 

ue l  1 K y r  
nucl ic 
basis 

000.0 r 2 4  
.00E+g0 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+O0 . OOE+OO 
.00E+00 
.00E+O0 . OOE+OO 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 . OOE+OO 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO . OOE+OO 

burn 
le radioac - er  c r i t  .80 o rZ . O ~ E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

v i t y ,  cur 
a l  mass I 
100.0 yr28 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+O0 
.OOE+OO 
.OOE+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 

; I '  ! 1 .1  

OBF F u e l ,  IK r burn 
n u e l b e  r r d l o a e t i v i t y ,  curfes ' 

' bas l s  =per c r i t i c a l  u r r  10.1 MT UO2 

XX - Page 145 

f i s s i o n  products 

f i s s i o n  products 

page 152 

page 153 



Aug 28 18:59 1996 F i l e  Name: origen3.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT XX - Page 146 

.00€+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.04E-19 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
9.OlE-03 

W20) DBF Fuel 1K r bu rn  
nuclTde radioac 

f i r s i o n  page 154 Pa r t  B 

basis = e r  c r i t i c a l  h iss  10.1 HT UO2 1 :! 
l n i t f a l 18000 .0  r20000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 1 ' 1  

1.50E-03 1.28E-g3 1.26E-g3 1 .24~ -83  1.23E-g3 1 . 2 1 ~ - 3  1 . 1 9 ~ -  1 .18~-g3 1 .16~-83 1.13~-$3 1.11E-t3 1 I~ 

9.26E-03 9.14E-03 9.01E-03 8.89E-03 8.76E-03 8.64E-03 8.52E-03 8.blE-03 8.29E-03 8.06E-03 7.95E-03 
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. te126 
xe126 
ag127 
cd127 
l n127 
in127m 
sn127 
sn127m 
sb127 
te127  
te127m 

1127 
xe127 
09128 
cd128 
i n 1 2 8  
sn128 
sb128 
sbl28m 
t e t 2 8  

1128 
xe128 
c d l 2 9  
in129  
s n l 2 9  
sn129m 
s b l 2 9  
te129 
te129m 
i 129 

x e l Z 9  
xe129m 
cd130 
i n 1 3 0  
sn130 
sb130 
sbl30m 
te130 
i 130 
i 130111 

xe130 
cd131 
in131  
an131 
sb131 
te131  
t e l 3 l m  

1131 
xc131 
xe1311n 

1 
P a r t  8 

0 

i n i  t i a l  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
1.14E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fue l  1 K  r b u r n  
n u c i r d c  rad ioac  
b a s i s  

8000.0 r20000.0 r22000.0 r24 
. O O E + ~ O  .OOE+~O .ooE+~o 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

: t i v i t v .  cu r  
= e r  c r i t i c a l  mass 10.1 MT U02 

t~!O.O vr26000.0 vr28000.0 vr30000.0 v r32  

f i s s i o n  p r o d u c t s  

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

. OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 
1.14E-03 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

page 155 
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1 

Par t  0 8% UOZ i n  t u f f  (47% HZO) DBF Fuel  1K r bu rn  f i s s i o n  products page 156 
0 n u c l l d c  r a d i o a c t i v i t y ,  c u r t e r  

bas i s  = e r  c r i t i c a l  mass 10.1 MT UOZ 
in i t i a l 18000 .0  r20000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

s b l 3 7 .  .OOE+OO .OOE+~O .OOE+~O .OOE+~O .,OOE+~O .OOE+~O .OOE+&O . O O E + ~ O  .OOE+~O . O O E + ~ O  .OOE+~O 
te137 .00E+00 .00E+00 .00E+00 ..OOE+OO :,,00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 

' ' i 137  .00E+00 900E+O0 ': .00E+00 " .00E+00 100E+OO r00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
I 

I -:  
6 . St :- "137 ,OOE+OO 7 00E+00 r00E+00 ".g .00~+00 / TOO~+OO ,00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

. ,  ... . .- ~ $ c s l 3 7 i  .OOE+OO r O O E + O O ~ F r ~ ~ ~ + ~ ~ ~ ~ ~ . O O E + O O  :~:+OOE+OO ,OOE+OO .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 

. % , : j,! b.137 ! '~.OOE+OO OOE+OO h ~ a : ~ ~ ~ + ~ ~  oOOE+OO '!.rOO~+OO rOOE+OO rOOE+OO .00E+00 .OOE+00 .OOE+OO .OOE+OO 
ba1371n .OOE+OOE +OOE+OO ,00E+00 !"~.00E+00 1.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00~+00 

'.! "7; rb138 .00E+00. iQOE+00 ,00E+00,~~~.00E+00 t,OOE+OO pOOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
9 1 ,, . t ,, 
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be139 
la139 
ce139 
pr139 
te140 

1140 
xe140 
cs140 
ba140 
La140 
ce140 
pr140 
te141 

1141 
xe141 
cs141 
be141 
la141 
ce141 
pr141 
nd141 
te142 

i142 
re142 
cs142 
ba142 
la142 
ce142 
pr142 
pr14Zm 
nd142 

1143 
1 

Par t  B 
0 

T u f f  (47% 

i n i  t i l l 1 8 0  
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

H2O) DBF Fuel  1 K  r bu rn  
nuclyde r a d i o a c t i v i t y ,  cur 

f i s s i o n  products 

b a s i s  = e r  c r i t i c a l  inbss 10.1 RT UOZ 
100.0 r240K0.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38 . 00E+80 .OOE+~O . O O E + ~ O  .OOE+~O .OOE+~O . O O E + ~ O  . O O E + ~ O  
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

page 157 
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Par t  B 
0 

Tuff  (47% H2O) OBF Fuel 1K y r  burn 
nucl ide  radioac 

f i s s i o n  products page 158 

b a s i s  r n c r  c r i t i c a l  inbaa 10.1 YT UO2 
i n i  t i a l l  

8.07E-15 
.00E+00 
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Par t  B 
0 

Tu f f  (47% 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
1.62E-12 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

HZO) DBF f u e l  1 K  yr burn 
n u c l ~ d e  r a d i o a c t i v i t y .  cu r i e s  

f i s s i o n  products 

bas i s  = er c r i t i c a l  maas 10.1 WT U02 
l n i  tia118000.0 r20000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 'r38000.0 r 

rn154 .00E+00 .OOE+~O .OOE+!O .OOE+~O .OOE+~O . O O E + ~ O  .OOE+~O .OOE+~O .OOE+~O . O O E + ~ O  .OOE+~O 
au154 .00E+00 ..00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00~+00 

.00E+00 .00E+00 .00E+O0 .00E+00 *00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO ? .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .oOE+OO .OOE+OO .00E+00 .00E+00 .OOE+OO 
ce155 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 
pr155 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 
nd155 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00~+00 
pa1155 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00~+00 .00~+00 
rm155 ,OOE+OO ..OOE+OO .00E+00 *00E+00 ,00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00~+00 . mu155 .00E+00 :.00~+00 .00E+00 -l.OOE+OO .00E+00 +00E+00 .00E+00 .00E+00 .00~+00 .00~+00 .00~+00 

1 .. - I 

gd155n4 .00E+00 . .00E+00 .00E+00 l.OOE+OO ,00~+00 .00E+00 .00~+00 .00~+00 .00~+00  .OOE+OO .OOE+OO 
@dl55 ,OOE+OO.'.OOE+OO "wOOE+OO EtOOE+OO +00E+0b +OOE+OO .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 

F * ce156 ;$' ,00E+00"~.00~+00 ':.00~+00 OOE+OO tOOE+OO +00E+00 .OOE+OO .OOE+OO .00~+00 .00~+00 .00~+00 t/ i: r 1 5 6 $  ~ 0 0 E + 0 0 ~ ~ 0 0 ~ + 0 0  $'~OOE+OO '$00E+00 rOOE+OO ,00E+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO .00E+OO 
:.I:, ;: $t- &156 oOOE+OO~,rOO~+~O Fo00E+00 OOOE+OO iOOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.[; . p(n156.F qOOE+00 +*OOE+OO ki00E+00 *00E+00 +OOE+OO +00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO .OOE+00 

8111 56 ' *  ,00E+00 .00E+00 . j00E+00 +00E+00 *00E+00 +00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

page 159 
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Par t  B 8% UOZ i n  T u f f  (47% HZO) DBF Fuel 1K y; bu rn  
n u c l r d e  r e d i o a c t i v  
basis = e r  c r i t i c a  

in i t ia118000.0  r20000.0 r22000.0 yr240b0.0 1-2600 
.00E+00 .ooE+~o  .ooE+~o .00E+00 .ooE+~o . 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+O0 . 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO . 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO . 
.00E+O0 .00E+00 .00E+00 .00E+00 .OOE+OO . 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO . 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 . 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 
.00E+O0 .00E+00 .00E+00 .00E+00 .OOE+OO . 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 
.00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 . 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 . 
.00E+O0 .OOE+OO .00E+00 .00E+00 .OOE+OO . 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 

ty,  cu r i es  
mass 10.1 WT UO2 

.O r28000.0 r300 
0E+80' .00E+80 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .OOE+OO 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 

f i s s i o n  products  
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eu165 
gd165 
tb165 
dy165 
dy165m 
ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
er168 
yb168 
er  169 
tm169 
yb169 
er  170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb l72 

o t a l  

Par t  0 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.90E- 13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.51E-01 

H2O) DBF ' u f f  (47% Fuel 1K y r  burn  
n u c l i d e  concentrat ions.  grams 

ac t  i n i des  

i n i t i a l  
2.61E+01 
2.23E-14 
1.08E-09 
6.31E-15 
4.09E-11 
2.91E+Ol 
1.84E+00 
3.49E - 04 
1.73E-07 
4.82E-02 
8.39E-09 

bas i s  = e r  
50000. r g500 

3.33~+81 3.6 
2.78E-14 2.9 
1.27E-09 1.3 
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Par t  B 

th232 
th233 
th234 
pa23 1 
pa 23 2 
pa233 
pa234m 
pa234 
pa235 
u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 

Tu f f  (47% H2O) DBF a c t  i n i des  
S, grams 
ass 10.1 MT UO2 
0. r 65000. yr  
5E+g1 7.95E+01 
OE+OO .00E+00 
6E-04 1.26E-04 
6E+OO 5.88E+00 
OE+OO .00E+00 
2E-04 3.32E-04 
4E-09 4.24E-09 
9E-09 1.89E-09 
OE+OO .00E+00 
OE+OO .OOE+OO 
OE+OO .00E+00 
1E-09 1.66E-09 
8E+02 1.80E+02 
9E+O3 1.87E+O3 
1E+05 1.71E+05 
4E+04 4.14E+04 
7E-28 J.04E-28 
5E+06 8.65€+06 
OE+OO .00E+00 
OE+OO .OOE+OO 
OE+OO .OOE+OO 
OE+OO .00E+00 
OE+OO .OOE+OO 
2E-05 3.12E-05 
8E+03 9.76E+03 
OE+OO .00E+00 
2E-16 1.14E-16 
OE+OO *00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
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1 
Per t  B 

0 

t o t a l  
1 

Par t  B 
0 

8% U02 i n  Tu f f  (47% H2O) DBF Fuel 1K y r  burn 
nuc l i de  concentrations, grams 
bas is  = er  c r i t i c a l  mass 10.1 kt1 U02 

i n i t i a l  40000. r 45000. r 50000. P5000 r 60000. r 65000 
.OOE+OO . O O E + ~ O  . O O E + ~ O  . OOE+& .ooi+go . OOE+&O . o o i + K  
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

5.46E-17 4.63E-17 3.08E-17 2.05E-17 1.36E-17 9.07E-18 6.03E-18 
3.96E-21 2.96E-21 1.42E-21 6.83E-22 3.28E-22 1.58E-22 7.59E-23 
1.46E-23 1.46E-23 1.46E-23 1.46E-23 1.46E-23 1.46E-23 1.46E-23 
1.95E-27 1.94E-27 1.92E-27 1.90E-27 1.88E-27 1.86E-27 1.84E-27 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
8.88E+06 8.88E+06 8.88E+06 0.88E+06 8.88E+06 8.88€+06 8.88€+06 

8% UO2 i n  Tu f f  (47% H20) DBF Fuel 1K r burn 
nuelTdc r m d i a a c t i v i t v .  c u r i e s  

act i n ides  page 163 

ac t  i n ides  page 164 
. . - - - . - - . - - . - - - - . . . -.. 
bas is  = er  c r i t i c a l  mass 10.1 MT UO2 

i n i t i a l  40000. r 45000. r 50000. r 55g00 r 60000. r 65000. r 70000. r100000. r200000. rt50000. 
.00E+00 .OOE+~O .OOE+~O .ooE+~o .00f+g0 . O O E + ~ O  . O O E + ~ O  .ooE+&o .OOE+g0 .ooE+~o .00E+g6 

4.86E-06 5.06E-06 5.56E-06 6.03E-06 6.47E-06 6.89E-06 7.27E-06 7.64E-06 9.59E-06 1.15E-05 1.15E-05 
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t 1207 
t1208 
t1209 
pb206 
pb207 
pb208 
pb209 
pbZlO 
pb211 
pb212 

I::;: 
b i  209 
bi2lOm 
b iz10 
b i z 1  1 
b i  21 2 
bi213 
bi214 
p0210 
po2l  l m  
p0211 
p0212 
po213 
~ 0 2 1 4  
po215 
po216 
~ 0 2 1 8  
at217 
rn218 
rn2 19 
rn22O 
rn222 
f rZZ l  
f r223 
ra222 
ra223 
ra224 
ra225 
re226 
re228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

Pa r t  B 

th232 
th233 
th234 
pa23 1 
pa232 

Tuff (47% HZO) DBF Fuel 1K r burn  
nucl!de r a d i o a c t i v i t y ,  c u r l e s  
bas i s  = e r  c r i t i c a l  mess 10.1 HT UO2 

50000. r 55g00 r 60000. r 65000. r 70000. 
6.74E-86 7.40;-66 8 .06~ -66  8 .72~ -86  9.38E-6:' 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 
2.43E-01 2.56E-01 2.67E-01 2.78E-01 2.87E-01 

.OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 

ac t  i n i des  page 

i n i t i a l  
5.16E-06 

.00E+00 
2.91E+00 
2.07E-01 

.00E+00 
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Tuff (47% H20) DBF Fuel 1K r burn  
nuclrde r a d i o a c t l v t t y ,  cl 
bas i s  = e r  c r i t i c a l  mass 

50000. r 55b00 r 60000. . OOE+~O .OOE+~O . o o E + ~ ~  
.00E+00 .00E+00 *OOE+OO 
.00E+00 .OOE+OO J .00E+00 

i.52E-18 j.34E-18 1 .56~ -18  
. lo€-22 .OlE-22 .85E-23 
.32E-27 .RE-27 .32E-27 

'8.05E-30 '7.99~-30 .89E-30 

, - I  , .00E+00 I 3 ,00E*00 +00E*00 

a c t  i n i des  Part B 
0 u r i e s  

10.1 MT ua 
65000 

.obi+g; 

.00E+00 

.OOE+OO 
1.04E-18 
2.33E-23 
1.32E-27 
7.83E-30 

.00E+00 

i n i t i a l  
.00E+00 
.00E+00 
~OOE+OO 

. OOECOO 
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cm250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
cf250 
cf251 
c f  252 
c f  253 
cf254 
c f  255 
es253 
es254m 
es254 
es255 

8250 
t o t a l  

1 

Par 

h ti 
be 
be 

c 
n i 
C u 
z n 
C U 
z n 
zn 
zn 
zn 
g a 
zn 
ga 
g e 
zn 
z n 
ga 
ge 
ge 
CO 
nl 
cu 
zn 
g a 
we 
C 0 
n i 
C U  
zn 
ga 
gc 
gc 
co 

i n i t i a l  
3 .00E+00 
6 1.95E-05 
7 4.59E-07 
9 8.85E-07 

10 5.80E-06 
14 1.13E-08 
66 .00E+00 
66 .OOE+OO 
66 1.36E-08 
67 .00E+00 
67 2.43E-09 
68 1.16E-10 
69 .00E+00 
69m .00E+00 
69 3.46E-09 
70 8.16E-08 
70 .00E+00 
70 6.07E-11 
71 .00E+00 
7lm .00E+00 
71 1.14E-06 
71 .00E+00 
7lm .00E+00 
72 .00E+00 
72 .00E+00 
72 .00E+00 
72 .00E+00 
72 . .00E+00 
72 1.28E-04 
73 .00E+00 
73 .00E+00 
73 .00E+00 
73 .00E+00 
73 .00E+00 
73 5.57E-04 
73m .00E+00 
74 .00E+00 

Tu f f  (47% H2O) DBF 

'5000. 
.00E+gb 

1.95E-05 
4.59E-07 
8.85E-07 
5.78E-06 
4.85E-09 . OOE+OO 

.00E+00 
1.36E-08 

.00E+00 
2.43E-09 
1.16E-10 

.00E+00 

.00E+00 
3.46E-09 
8.16E-08 

.00E+00 
6.07E-11 

.00E+00 

.00E+00 
1.14E-06 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+00 
1.28E-04 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.57E-04 

.00E+00 

.00E+00 

Fuel 1K yr 
nuc l  ide  

5 0 0 k  'r=! . O O E + ~ O  
1.95E-05 
4.59E-07 
8.85E-07 
5.77E-06 
2.65E-09 

.00E+00 

.00E+00 
1.36E-08 . OOE+OO 
2.43E-09 
l.16E- 10 . OOE+OO ' 

.00E+O0 
3.466-09 
8.16E-08 

.00E+00 
6.07E-11 

.00E+00 

.00E+00 
1.14E-06 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.28E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.57E-04 

.00E+00 

.00E+00 

, burn 
concentre 
ter c r i t i c  
5000. . OOE+!; 
1.95E-05 
4.59E-07 
8.85E-07 
5.76E-06 
1.45E-09 

.00E+00 

.00E+00 
1.36E-08 

.00E+00 
2.43E-09 
l.16E-10 . OOE+OO 

.00E+00 
3.46E-09 
8.16E-08 

.OOE+OO 
6.07E-11 

.00E+00 

.00E+00 
1.14E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.28E-04 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 
5.57E-04 

.OOE+OO 

.00E+00 

~ t i o n s ,  grams 
a1 mass 10.1 MT UO2 
60000. r 65000. . O O E + ~ O  .00E+tk 

1.95E-05 1.95E-05 
4.59E-07 4.59E-07 
8.85E-07 8.85E-07 
5.75E-06 5.73E-06 
7.90E-10 4.32E-10 . OOE+OO .00E+00 

.00E+00 .00E+00 
1.36E-08 1.36E-08 

.00E+00 .00E+00 
2.43E-09 2.43E-09 
1.16E-10 1.16E-10 

.00E+00 .00E+00 

.00E+OO .00E+00 
3.46E-09 3.46E-09 
8.16E-08 8.16E-08 

.00E+00 .00E+OO 
6.07E-11 6.07E-11 . OOE+OO .OOE+OO 

.00E+00 .00E+00 
1.14E-06 1.14E-06 

.OOE+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+OO 
1.28E-04 1.28E-04 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 
5.57E-04 5.57E-04 

.00E+00 .00E+O0 

.00E+00 .00E+00 

f i s s i o n  I products 
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n i 7 4  
cu 74 
zn 74 
ga 74 
ge 74 
co 75 
n i  75 
cu 75 
zn 75 
ga 75 
ge 75 
ge 75m 
as 75 
n i  76 
cu 76 

1 
Pert  B 

0 
8% u02 i n  Tuff  (47% H2O) DBF Fuel 1K yr  burn 

nucl ide concentrations. grams 

i n i t i a l  
.00E+00 
.00E+00 

1.87E-02 
.00E+00 

1.21E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.17E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

1.10E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

2.1OE-01 
.OOE+OO 

1.77E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

6.78E-01 
.00E+00 
.00E+00 

4.33E-07 

bas i 
45000. r 50000. 

.ooE+~o .OOE+ 

.00E+00 . OOE+ 
1.87E-02 1.87E- 

.00E+00 . OOE+ 
1.21E-06 1.21E- 

.00E+00 . OOE+ 

.00E+00 .OOE+ 

.00E+00 .OOE+ 

.00E+00 . OOE+ 

.00E+00 . OOE* 

.OOE+OO . OOE+ 

.00E+00 . OOE* 
4.17E-02 4. l f E -  

.00E+00 . OOE* 

.00E+00 . OOE* 

.00E+00 . OOE* 

.00E+00 .OOE* 

.00E+00 .OOE* 

.00E+00 .OOE* 

.00E+00 . OOE* 
1.10E-01 1.lOE- 

.00E+00 . OOE* 

.00E+00 .OOE* 

.00E+00 . OOE+ 

.00E+00 . OOE+ 

.00E+00 . OOE+ 
2.07E-01 2.05E- 

.00E+00 .OOE* 
2.08E-02 2.29E- 

.00E+OO . OOE+ . bOE+OO . OOE* 

.00E+OO . OOE* 

.00E+00 .OOE+ 

.OOE+OO . OOE+ . OOE+OO . OOE+ 

.00E+00 . OOE+ 
6.78E-01 6.78E- 

.OOE+00 . OOE+ 

.OOE+OO . OOE+ 
4.33E-07 4.33E- 

= er c r i t i c a l  mass 
r 05000 r 60000. 
0 .00i+g0 .OOE+ 
0 .00E+00 .OOE+ 
2 1.87E-02 1.87E- 
0 .00E+00 .OOE+ 
6 1.2lE-06 1.21E- 
0 .00E+00 .DOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE+ 
2 4.17E-02 4.17E- 
0 .00E+00 .OOE+ 
0 .OOE+OO .OOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE* 
1 1.1OE-01 1.10E- 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE* 
0 .00E+00 .OOE* 
0 .OOE+OO .OOE* 
0 .00E+00 .OOE* 
1 2.03E-01 2.OlE- 
0 .00E+00 .OOE+ 
2 2.51E-02 2.72E- 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE* 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE* 
0 .00E+00 .OOE+ 
0 .00E+00 .OOE* 
1 6.78E-01 6.78E- 
0 .00E+00 .OOE* 
0 .00E+00 .OOE* 
7 4.3%-07 4.33E- 

f i s s i o n  products page 168 
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cu 81 .00E+00 
zn 8 1  .00E+00 
ga 81 .00E+00 
ge 81 .00E+00 
as 81 .00E+00 
se 81 .00E+00 
se 81m .00E+00 
br 81 l.OlE+OO 
kr  81 1.78E-08 
k r  81m .00E+00 
zn 82 .00E+00 
ga 82 .00E+00 

1 
Par t  B 8% UO2 i n  

0 
Tuf f  (47% Fuel 1 K  yr  burn 

nucl ide  concentrations, grams 
f i s s i o n  products page 169 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.74E+00 
.00E+00 
.00E+00 

.78E-04 

basis = er  c r i t i c  
50000. g5000 . OOE+!~ . o o E + ~ ~  

.00E+00 .OOE+OO 

.00E+00 .00E+00 

:a1 mass 10.1 
60000 

.ooi+!k 65 

.00E+00 

.00E+00 
l . t4E+00 1 

.00E+00 
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r e  87  
br 87  
kr  87 
r b  87 
r r  87  
sr  87m 
gc 88 
as 88 
r c  88 

1 
Part  B 

0 

i n i t i a l  
.OOE+OO 
.00E+00 
.00E+00 

2.07E+01 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.80E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.41E+01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.~OE+OO 
.00E+00 

3.49E+01 
1.58E - 28 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.56E+01 
2.246-09 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

Tuff  (47% Fuel 1K y~ 
nuc 1 i de 

- burn 1 

concentrations. grams 
basis = 

ioooo. 
.00E+gk 
.00E+00 
.00E+00 

2.07E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.80E+Ol 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.41E+01 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.49E+01 
7.67E-34 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.56E+01 
2.24E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

: er c r i t i c  
D5000 . oo;+Tk 

.00E+00 

.00E+00 
2.07E+01 

f i s s i o n  products 

.00E+00 

.00E+00 

.00E+00 
1 .43~+01 
7.65E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

page 170 
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Par 

UP 
Y 

zr  
nb 
nb 
br 
k r  
r b  
s r  
Y 

z r 
nb 
nb 
mo 
br 
k r  
r b  
sr  

Y 
z r 
nb 
mo 
k r  
rb 
s r 

Y 
zr  
nb 
nb 
110 
k r  
r b  
s r  

Y 
z r  
nb 
nb 
1 0  
t c  
rb 
8 r 

Y 
x r 
nb 
nb 
ho 
t c  
t c  
ru 

I n i t i a l  
94 .00E+00 
94 .00E+00 
94 3.93E+01 
94 2.79E-06 
94m .00E+00 
95 .00E+00 
95 .00E+00 
95 .00E+00 
95 .00E+00 
95 .00E+00 
95 .00E+00 
95 .00E+00 
95m .00E+00 
95 4.01E+01 
96 .00E+00 
96 .00E+00 
96 .00E+00 
96 .00E+00 
96 .00E+00 
96 3.93E+01 
96 .00E+00 
96 1.26E-02 
97 .00E+00 
97 .00E+00 
97 .00E+00 
97 .00E+00 
97 .00E+00 
97 .00E+00 
97m .00E+00 
97 3.57E+01 
98 .00E+00 
98 .00E+00 
98 .00E+00 
98 .00E+00 
98 ' .00E+00 
98 .00E+00 
98m .00E+00 
98 3.72E+01 
98 4.84E-06 
99 .00E+00 
99 .00E+00 
99 ' .00E+00 
99 .00E+00 
99 'I, , .00E+00 
99n .00E+00 
99 * .00~+00 
99 '; $.49E+Ol 
9 9 n .  .00E+00 
99 4.70~+00 

Tuf f  (47% HZO) DBF Fuel 1K yr burn 
nucl ide  conccntrs 
basis = er c r i t i c  

soooo. .ooE+gk S5~!!i+~L 

.00E+00 .00E+00 
3.93E+01 3.93E+01 
1.85E-06 1.56E-06 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 
4.01E+01 4.01E+01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.OOE+OO .00E+00 
3.93E+Ol 3.93E+01 

.00E+00 .00E+00 
1.26E-02 1.26E-02 . OOE+OO .OOE+OO 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 
3.57E+01 3.57E+01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .OOE+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.72E+01 3.72E+01 
4.83E-06 4.83E-06 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+00 
*00E+00 .00E+00 
'00E+00 .00E+00 
.00E+00 .00E+00 

3.35~+01 3.30~+01 
.00E+00 .00E+00 

6.05~+00 6.59E+OO 

f i s s i o n  products 
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rblOO 
r r l O O  

y l 0 0  

Pa r t  B 

zrlOO 
nb l  00 
n b l  OOm 
no1 00 
tc100 
ru100 
r b l O l  
s r l O l  

y10 1 
z r l O l  
nb lOl  
la0101 
t c l O l  
r u l O l  
s r lO2 
y102 

zr102 
nb102 
1110102 
tc102 
tc l02m 
rulO2 
rhlO2 
pd l02 
sr103 

y103 
z r l 0 3  
nblO3 
mo103 
tc103 
ru103 
rh103 
rh103m 
r r 1 0 4  

y104 
zr104 
nb104 
no1 04 
tc104 
ru104 
rh104 
rhl04m 
pd104 

y105 
z r l 0 5  
nb105 
m0105 
tc105 
ru105 
rh105 
rh105m 
pd105 

i n i  t i e 1  
.00E+00 

Tu f f  (47% 

. OOE+OO 

.00E+00 

.00E+O0 

HZO) DBF 

15000 
.oo;+r;: 
.00E+00 
.00E+00 

4.10E+Ol 
.00E+00 

1.77E-02 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.39~+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.OOE+OO 

2.88E+01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.13E+01 
.00E+00 
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 
.OOE+OO 
.OOE+OO 

1.34€+01 
.OOE+OO 
.00E+00 

4.68E-02 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 

7.53~+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+OO .OOE+OO 

Fuel 1K y r  burn  
nuc l  ide concentre 

)er c r i t i c  
15000. y r  

.00E+00 

.00E+00 

.00E+00 
4.10E+01 

.00E+00 
l.77E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 
3.39E+Ol 

.OOE+OO 

.OOE+OO 

.00E+00 

.O[IE+OO 

.00E+00 

.00E+00 

.OOE+OO 
2.88€+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.13~+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.34E+01 

.00E+00 

.00E+00 
4.68E-02 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.53~+00 

~ t i o n s ,  gran 
: e l  mass 10. 
60000. . 00E+8; ' 

.00E+00 . OOE+00 
4.10E+01 

.00E+00 
1.77E-02 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.39~+01 

.OOE+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.88E+01 . OOE+OO 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.13E+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 
1.34~+01 

.00E+00 

.00E+00 
4.68E-02 . OOE+OO 

.00E+00 

.00E+00 

.00E+O0 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 
7.53E+00 

f i s s i o n  products page 
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Pe r t  B 

y106 
zr106 
nb106 
~ 0 1 0 6  
tc lO6 
ru106 
r h  106 
r h  106111 
pd106 
ag106 
y107 

z r lO7 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
aglO7 
zr108 
nb108 
mo108 
tc108 
ru108 
r h l 0 8  
rhl08m 
pd108 
ag108. 
aglO8m 
cd108 
z r lO9 
nb109 
molO9 
t c l 0 9  
ru lO9 
rh lO9 
rh109m 
pd l09  
pdlO9m 
ag l09  
ag I O9m 
cd l09  
n b l l O  
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
rh l lOm 
pdl10 
ag110 
ag11 O n  

Pa r t  B 

' 1 9 9 6  F i l  .e Name: or 

T u f f  (47% 

,igen3.output BBA000000-01717-0200-00021 REV 00 

H20) DBF Fuel 1K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 HT U02 

50000. PSOOO r 60000. r 65000. 
.00E+86 .006+80 .ooE+~o  .00E+gk 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .OOE+00 .00E+00 
.OOE+OO .OOE+OO .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.44E+00 3.44E+00 3.44E+00 3.44E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.39E+00 1.39E+00 1.39E+OO 1.38E+00 
.OOE+OO .OOE+OO .00E+00 .00E+00 

7.49E-03 8.23E-03 8.97E-03 9.7lE-03 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

6.96E-01 6.96E-01 6.96E-01 6.96E-01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+O0 .00E+00 

2.81E-08 '2.81E-08 2.81E-08 2.81E-08 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 

3.89E-01 3.89E-01 3.89E-01 3.89E-01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .bOE+OO .00E+O~ 

2.71E-01 2.7lE-01 2.7lE-01 2.71E-01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

H2O) DBF Fuel  1K y r  bu rn  
n u c l i d e  concentrat ions,  grams 

ATTACHHEN 

'0000. . OOE+I;Orl 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.44E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.38E+00 
.00E+00 

1.04E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.96E-01 
.00E+00 
.00E+00 

2.81E-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.89E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

2.71E-01 . OOE+00 
.00E+00 

T XX - Page 164 

f i s s i o n  products  

f i s s i o n  products  

page 173 

page 174 



e Name: origen3.output BBA000000-01717-0200-00021 REV 00 T X X -  Page165 28 18:59 

c d l l O  
n b l l  1 
m o l l 1  
t c l l  1 
r u l l  1 
r h l l l  
p d l l l  
p d l l  lm 
a g l l l  
a g l l  l m  
c d l l  1 
c d l l  l m  
n b l l 2  
no1 12 
t c l l 2  
r u l l 2  
r h l l 2  
p d l l 2  
ag112 
cd112 
mol l3  
tc113 
ru113 
rh113 
pd113 
eg113 
agl l3m 
cd113 
c d l  l3m 
in113 
i n l l 3 m  
mol l4  
tc114 
ru114 
rh114 
pd114 
09114 
cd114 
in114 
i n 1  14m 
en1 14 
no115 
tc115 .: 
r u l l 5  
r h l l 5  
p d l l 5  
ag115 
ag115m 
cd115 . 

cd115m 
111115 r. 
In1151 .K 

1996 F i l  

i n i t i a l  
6.85E-04 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.74E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.35E-01 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.15E-02 . OOE+OO 
2.16E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.52E-01 

.00E+00 

.00E+00 
2.83E-07 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.63E-02 

.00E+00 

ATTACHMEN 

b a s i s  =aer c r i t i c a l  mass 10-1  MT U02. 

p a r t  @)x U02 in 'yuf i  (4n,bM20) DBF 
.f , ,/I: q-~, - . . $ i , ! $  " I n i t i a l  abooi. r ~ s o o o .  
',h115 4.35E-03 4.$5E-b 4.35~-85 

1': 
/ I 

&el 1~ yr burn !. . 

p 1 ucl ide  conccntrat lohs,  @rams 
' 

a s i s  = er c r l t l c r l  mas# 10.1 11 UOZ 
S0000. r !5000 r 60000. r 65000. 

4.35~-1;S 4 . 3 s i - k  ~ . I s E - ~  4 . 3 s ~ d i  

f i s s i o n  products 
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tc116 
ru116 
rh116 
e l 1 6  
ag116 
ag116m 
cd116 
in116 
in116m 
sn116 
tc117 
r u l l 7  
rh117 
pd117 
ag117 
ag117m 
c d l l 7  
c d l  l7m 
in117 
i n l l 7 m  
sn1 17 
sn117m 
tc118 
ru118 
rh118 
pdl18 
ag118 
ag118m 
cd118 
in118 
i n l l l m  
s n l l 8  
r u l l 9  
r h l 1 9  
p d l l 9  
19119 
c d l l 9  
c d l  l9m 
in1  19 
i n 1  l9m 
sn119 
sn l l9m 
ru120 
rh120 
pdl2O 
a9120 
cdl2O 
in120 
inl2Om 
sn120 
rh121 

Pa r t  B 

pd121 
a g l 2 l  
cd121 
in121 

i n i t i a l  
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

Tu f f  ( 4 7 %  H20) DBF Fuel 1K y r  burn 
n u c l i d e  concentrat ions,  grams 
bas i s  = er c r i t i c a I  mass 10.1 MT UOZ 

50000. P5000 r 60000. r 65000. . 00E+&6 .006+t0 .OOE+~O . o o E + ~ ~  
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+OO 
.OOE+OO .00E+00 .00E+OO .00E+00 

f i s s i o n  products page 
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P a r t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 1K y r  burn f i s s i o n  products page 177 
0 nuc l i de  concentrat ions,  grams 

bas i s  = e r  c r i t i c a l  mass 10.1 NT UO2 
i n i t i a l  40000. r 45000. r 50000. r P5000 r 60000. r 65000. r 70000. r100000. r200000. r250000. 

rb126 f.33E-08 1 . 3 1 ~ - 8 8  1 .27~-88 1 .22~ -88  1 .18~-88 1.14E-88 1 . 1 0 ~ - 8 8  1.07E-88 8.66E-i9 4.33E-89 3.06E-8; 
sbl26n 1.01E-10 9.98E-11 9.64E-11 9.31E-11 9.00E-11 8.69E-11 8.39E-11 8.11E-11 6.59E-11 3.29E-11 2.33E-11 
te126 8.8OE-02 9.18E-02 1.01E-01 1.lOE-01 1.19E-01 1.28E-01 1.36E-01 1.44E-01 1.86E-01 2.77E-01 3.04E-01 
xe l26  4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 4.86E-11 b.86E-11 4.86E-11 
19127 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
cd l27  .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
fn127 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .OOE+OO .00E+00 



Aug 28 18:59 1996 F i l e  Name: origen3.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT XX - Page 168 

i n127m 
en127 
sn127m 
sb127 
te127 
te127m 

i127  
xe127 
agl28 
cd128 
f n128 
ah128 
sb128 
sb128m 
te128 

1128 
xe l28 
cd l29 
in129 
sn129 
sn129m 
sb129 
t e l 2 9  
te129m 

i l 2 9  
xe l29  
xe129m 
cd130 
in130 
sn130 
sb130 
sbl30m 
te130 

1130 
1130111 

xe130 
cd13 1 
i n13 1 
sn131 
sb131 
te131 
te131m 
i 131 

xe131 
xe l3 lm 

P a r t  B 

cd132 
in132 
en132 
8b132 
rb132m 
te132 

1132 
xe132 
cs132 
ba132 

HZO)  DBF Fuel I K  yr burn  
n u c l i d e  concentrat ions,  grams 
bas i s  e r  c r l t i c r l  mass 10.1 MT U O 2  

45000. r 50000. P5000 r 60000. r 65000. 
.oo~+To . o o E + ~ ~  .ooi+io . ooE+io .OOE+& 
.00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 
.OOE+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00€+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .00E+O0 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.OOE+OO .00E+00 .00E+00'~.00E+00 .OOE+00 

3.75E+O1 3.75~+01 3.75E+01 ..$.75E+01 3.75E+01 
.OOE+OO .00E+00 .00E+00 .00E+00 .OOE+00 

2.56E~08 2.56E-08 2.56E-08 '2.56E-08 2.56E-08 
: +  .! ' *! I $  

f i s s i o n  products 

i n i t i a l  
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.75~+01 
.00E+O0 

2.56E-08 
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xe133m 
cs133 
be133 
in134 
sn134 
sb134 
sb134m 
te134 
i 134 
i 134111 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 

1135 
xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 

1136 
1136111 

xe136 
cs136 
ba136 
ba136m 

1 
Par t  B 

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.64E+Ol 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Tuf f  (47% Fuel  1 K  y r  bu rn  
n u c l i d e  concentrat ions.  u rn  
bas i s  = e r  c r i t i c a l  mass-10.1 MT UOZ 

50000. g5000 r 60000. r 65000. . 0 0 ~ + 8 6  .OOE+~O . O O E + ~ O  . O O E + ~ ~ '  
.00E+00 .00E+00 .00E+O0 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .OOE+OO .00E+00 

5.64~+01 5.64~+01 5.64E+01 5.64E+Ol 
.00E+O0 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+O0 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .00E+00 
.00E+00 .OOE+00 .00E+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products  page 179 
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ba138 
La138 
sb139 
te139 
i 139 

xe139 
cs139 
be139 
La139 
ce139 
p r l 3 9  
te140 

1140 
xe140 
cs140 
ba140 
la140 
ce140 
pr140 
te141 
i 141 

xe141 
cs141 
be141 
La141 
ce141 
pr141 
nd141 
te142 
i 142 

xe142 
cs142 
be142 
la142 
ce142 
pr142 
prl42m 
nd142 
i 143 

Par t  6 

me143 
cs143 
ba143 
La143 
eel43 
pr143 
nd143 

1144 
me144 
cs144 
ba144 
La144 
eel44 
pr144 

Ki:::m 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

5.50E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

.. .00E+00 
, .00E+00 
: .00E+00 

.00E+00 
5.14~+01 

Tuff (47% HZ01 DBF Fuel 1K yr burn  
n u c l i d e  concentrat ions.  grams 
bas i s  = e r  c r i t i c a l  mass 10.1 HT UO2 

50000. r P5000 r 60000. r 65000. . O O E + ~ O  . o o ~ + ~ o  .ooE+~o .ooE+~& 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s l o n  products page 180 
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1145 
xe145 
cs145 
be145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
re146 
cs146 
ba146 
la146 
eel46 
pr146 
nd146 
pm146 
sm146 
re147 
cs147 
be147 
la147 
ce147 
pr147 
nd147 
pm147 
sm147 
cs148 
be148 
la148 
ce148 
pr148 
nd148 
pm148 
pml48m 

Par t  B 

sm148 
cs149 
ba 149 
la149 
eel49 
p r  149 
nd149 
pm149 
sm149 
eu149 
cs150 
ba150 
la150 
eel50 
pr150 
nd150 
pm150 
sml50 
eu150 
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8% UOZ i n  Tu f f  (47% HZO) DBF Fuel  1K y r  burn  
n u c l i d e  concentrat ions,  grams 
bas i s  = e r  c r l t i c a l  mass 10.1 MT UO2 

50000. r g5000 r 60000. r 65000. 
2 .65~-12 2.65i-82 2.65E-g2 2.65~-g; 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+00 .OOE+00 

.OOE+OO .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 
*00E+00 .00E+00 .00E+00 .00E+00 

5.77E+00 5.77E+00 5.77E+OO 5.77~+00 
*OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
*OOE+OO .00E+00 *00E+00 .00E+00 

~*OOE+OO .00E+00 100E+00 .00E+00 
6.59E+00 6.59E400 6,59~+OO 6.59E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 
2.85E+00 4.85E+00 4.85~+00 2.85~+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 

i n i t i a l  
2.65E-02 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
5.77E+00 

.00E+00 

.00E+00 

.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.59E+00 
.00E+00 

4.85E+00 
.00E+00 
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eel52 
pr152 
nd152 
pm152 
pm152m 
sm152 
a 1 5 2  
eu152m 

7:;;; 
eel53 
pr153 
nd153 
pm153 
sm153 
eu153 

f:;;: 
ce154 
pr154 
nd154 
pm154 
pm154m 

1 
Pa r t  B 

0 
Tu f f  (47% H2O) DBF Fuel 1K y r  burn  

n u c l i d e  concentrat ions,  grams 
bas is  = e r  c r i t i c a l  mass 10.1 MT UO2 

45000. r 50000. 05000 r 60000. r 65000. 
7 .99~ -81  7 . 9 9 ~ - i F  7 .99~-81 7 .99~ -81  7.99~-[; 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
5.67E-03 5.67E-03 5.67E-03 5.67E-03 5.67E-03 

.00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.82E-01 2.82E-01 2.82E-01 2.82E-01 2.82E-01 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 

i n i t i a l  
7.99E-01 

.00E+00 
5.67E - 03 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.82E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.46E-01 

.00E+00 

.00E+00 

.00E+00 



Aug 28 18:59 1996 F i l e  Name: origen3.output BBA000000-01717-0200-00021 R E V  00 ATTACHMENT XX - Page 173 

pm15 7 
sm157 
eu157 
gd157 
pr158 
nd158 
pm15 8 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eul60 
gd160 
tb160 
dy160 
nd161 
pml61 
sm161 
eu161 
gd161 
tb161 

Pa r t  B 

i n i  t i 0 1  
1.64E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.41E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.92E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.45E-05 

" .OOE+00 
!i, .00E+00 
f:. .OOE+OO 
:,I .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.34E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
8.32E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.42E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.96E-03 

.00E+00 
5.18E-06 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

Tu f f  (47% 

.00E+00 

.00E+00 

.00E+00 
3.34E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.32E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.42E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.96E-03 

.00E+00 
5.18E-06 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

H2O) DBF Fuel 1K y r  burn 
n u c l i d e  concentrat ions.  grams 
bas i s  3 

50000. 
1.64~-g; 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.41E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.92E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.45E-05 

rOOE+OO 
*00E+00 
.00E+00 

. .00E+00 
.00E+00 
.OOE+00 

: er  c r i t i c  
Dsooo 

1.64~-1; 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 

5.4lE-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 

1.92E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.45E-05 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  products 



l u g  28 18:59 1996 F i l e  Name: or igen3.output  BBA000000-01717-020b-ob~2l REV 00 ATTACHMENT XX - Page 174 

ho165 
dy166 
ho l66  
hol66m 
er166 
er167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml7Om 
yb170 
er171 
tml71 
yb171 
er172 
tm172 
yb172 

: o t a l  

Pa r t  B 

2.86E-05 
.00E+00 
.00E+00 

1.46E-19 
2.85E-06 
1.2OE-09 

.00E+00 
1.79E-09 

.00E+00 

.00E+00 
4.60E-09 

.00E+00 
5.40E-09 

.OOE+OO 

.00E+00 
1.96E-11 

.00E+00 

.00E+00 
8.52E-09 

.00E+00 

.00E+00 
7.04E-09 
1.52E+03 

H2O) DBF 

.00E+00 

.00E+00 
4.60E-09 

.00E+00 
5.40E-09 

.00E+00 

.00E+00 
1.96E-11 

.00E+00 

.00E+00 
8.52E-09 

.00E+00 

.00E+00 
7.04E-09 
1.52E+03 

products  Tu f f  (47% Fuel  1 K y  
n u c l i  

Ir burn  
de rad ioac  

f i s s i o n  
t i v i t v .  c u r i e s  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.30E-07 
5.OSE-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

bas i s  - er  c r i l  
50000. r 55g00 . O O E + ~ O  .OOE+~: 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.29E-07 1.29E-07 
1.18E-08 6.45E-09 

.00E+00 .00E+00 

.OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

: i c a l  mass 
60000 . oo;+g; 

.00E+00 

.00E+00 

.00E+00 
1.28E-07 
3.52E-09 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
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zn 73 .00E+00 
ga 73 .00E+00 
ge 73 .00E+00 
ge 73m .OOE+OO 
co 74 .00E+00 
n i  74 .00E+00 
cu 74 .00E+00 
zn 74 .00E+00 
ga 74 .00E+00 
ge 74 .00E+00 
co 75 .00E+00 
n i  75 .00E+00 
cu 75 .00E+00 
zn 75 .00E+00 
ga 75 .00E+00 
ge 75 .00E+00 
ge 75m .00E+00 
as 75 .00E+00 
n i  76 .00E+00 
cu 76 .00E+00 

1 
Par t  B 8% U02 i n  

0 

i i m  
78 
78 
78 
78 
78 
78 
78 

i n i  t i e l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 

2.88E-03 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Tuf f  (47% H20) DBF Fuel 1 K  r burn 
nuclrde r a d i o a c t i v i t y .  cur ies  
basis - er  c r f t i c a l  mass 

50000. r 5 8 0 0  r 60000. . O O E + ~ O  . O O E + ~ O  . O O E + ~ ~  
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+O0 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+O0 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO 
.00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

2.81E-03 2.78E-03 2.75E-03 
.00E+00 .00E+00 .OOE+OO 
.00E+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

f i s s i o n  products page 185 
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P a r t  B 8% UOZ i n  T u f f  (47% HZO) DBF Fue l  1K r b u r n  
0 n u c l r d e  r a d i o a c t i v i t y .  c u r i e s  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

bas is  
50000. 

.ODE+[; 

.00E+00 

.00E+00 

.00E+00 

1~;9e; c r i  t 

.oo;+l;; 

i c a l  mass 
60000. . OOE+& 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 
3.33E-10 3.02E-10 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  

. OOE+OO 

.00E+00 . OOE+OO 
2.18E-10 . OOE+OO 

.00E+00 

.00E+00 

p roduc t s  

.00E+00 

.00E+00 .00E+00 

1.85E-10 
.00E+00 
.00E+00 
.00E+00 

page 186 
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Part  B 8% UO2 i n  Tuff  (47% H2O) DBF Fuel 1 K  yr  burn 
0 nucltde r s d i o a c t i v i t v .  curies 

br 88 
kr  88 
r b  88 
sr  88 
as 89 
se 89 
br  89 
kr  89 
r b  89 
sr  89 

Y 89 
y 89m 

as 90 
se 90 
br 90 
kr  90 
r b  90 
r b  9Om 
sr  90 

: TI. 
z r  90 
z r  9Om 
r e  91 
br  91 
k r  91 
r b  91 
s r  91 

Y 91 
y 91m 

z r  91 
nb 91 
r e  92 
b r  92 
k r  92 
r b  92 
r r  92 

Y 92 
z r  92 
nb 92 
r e  93 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.11E-28 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.49E-13 
.00E+00 

basis 
50000. . 00E+gi 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+O0 

.00E+O0 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.49E-13 

.00E+00 

: i c a l  miss 
60000. . OOE+~; 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.49E-13 

.00E+00 
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.00E+00 

.OOE+OO 

.00E+00 

f i s s i o n  products Par t  B Tuf f  (47% H2O) DBF Fuel 1K 
nuc ~l 'r burn 

de radioac : t i v i t y ,  CI 
: ice1  mass 
60000. 

.00E+gL 

.00E+00 

.00E+00 
2.47E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00- 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO . OOE+OO . OOE+bO 

.00E+O0 

.00E+00 . OOE+OO 
4.19E-09 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

bas i s 
50000. 

.00E+g: 

.00E+00 

.00E+00 
3.47E-07 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

5.23E-07 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.21E-09 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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Par t  B 8% U02 i n  

i n i t i a l  

Tuff  ( 47% H20) DBF u e l  1K y 
nuc l 1  
basis 

0000. 
.00E+86 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+C)O 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
*00E+OO 
.00E+00 
.00E+00 
*00E+00 
.00E+00 
r OOE+OO 
,00E+00 
.00E+00 
+00E+00 
.00E+00 
r00E+00 
,00E+00 

I - 

, . .  . 3 h 

? . - 

Ir burn 
de radioac 

53:: cri' . oo;+r;6 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
,00E+OO 
.00E+00 
,00E+00 
+00E+00 
,00E+00 
,00E+00 
,00E+00 

i v i t y ,  Cl  
ca l  mass 
l0000. 

.00E+66 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 
I .  

f i s s i o n  

1000 
.oo;+r;620 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

products 

10000 . o o i + K 2  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 . OOE+OQ 
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Par t  B 
0 

y106 
zr106 
nb106 
mol06 
tc106 
ru106 
rh106 
rhl06m 
pd106 
a9106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
r h  107 
pd107 
pdl07m 
ag107 
zr lO8 
nb108 
1110108 
tc108 
ru108 
rhlO8 
rhl08m 
pd l08 
09108 
aglO8m 
cd108 
zr lO9 
nblO9 
mo109 
tc lO9 
rulO9 
r h l 0 9  
rhlO9m 
pdlO9 
pdl09m 
ag109 
agl09m 
cd l09  
n b l  1 0 
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l  1 Om 
f i l l 0  

inf t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.14E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Tu f f  (47% HZO) DBF u e l  1 K  r burn  
nuclTde radioec 
bas i s  = e r  c r i l  

0000. y r  55900 
.OOE+OO . o o i + K  
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+O0 .00E+00 
.00E+d0 .OOE+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 . OOE+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

7.13E-04 7.13E-04 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .OOE+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+O0 .00E+00 
.00E+00 .00E+00 
.00E+O0 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.OOE+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 

: t i v i t y ,  ct 
: i ce1 mass 
60000 

. o o i + E  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.13E-04 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.60E+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

I000 . o0i+6L2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

'.10E-04 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

products 



28 18:59 

ag l lO  
awl 1 Om 

Pe r t  B 

c d l l O  
n b l  1 1 
no1 1 1 
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  l m  
eg l  11 
a g l l  l m  
c d l l  1 
c d l l  lm 
n b l l 2  
mo l l 2  
t c l l 2  
ru112 
rh112 
p d l l 2  
a g l l 2  
c d l l 2  
mo l l 3  
tc113 
ru113 
rh113 
pd113 
a g l l 3  
ag113m 
cd113 
c d l  l3m 
fn113 
ln113m 
no114 
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n 1  14n 
rn114 
mo l l 5  
tc115 
ru115 
rh115 
pd115 
8g115 
r g l  l 5 n  
cd115 
c d l l 5 n  
in115 
i n 1  1511 

1 9 9 6  F i l  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.11E-14 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.08E-13 
.00E+00 

.e Name: or 

.00E+00 

.00E+00 

Tu f f  (47% 

,igen3.output BBAOOOOOO-01717-0200-00021 REV 00 ATTACHMEN 

H2O) DBF ' ue l  1K yr  burn 
n u c l i d e  redioac i v i t y ,  CI 

ca t  mess 
10000. . 00E+lb 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
3.11E-14 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+bO 

.OOE+OO . 0OE+00 

.00E+00 

.00E+00 . OOE+OO 

.OOE+OO . OOE+OO 

.00E+00 . OOE+00 

.00E+00 . OOE+OO . OOE+OO . OOE+OO 

.00E+O0 

.00E+00 

.00E+00 
6.08E-13 

.00E+00 

T XX - Page 181 

f i s s i o n  products 
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P a r t  B 

sn115 
tc116 
ru116 
rh116 
pd116 
eg116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
cd117m 
in117 
in117m 
sn117 
sn l l 7m  
tc118 
ru118 
r h l l 8  
pd118 
eg118 
ag118m 
cd118 
in118 
in118m 
sn118 
ru119 
rh119 
pd l19  
e g l l 9  
cd119 
c d l l 9 n  
(11119 
i n l l 9 m  
s n l l 9  
snl l911 
ru120 
rh l2O 
pdl2O 
egl2O 
cdl2O 
in120 
in120m, 
on120 . 
rhl21,: 

P e r t  16 

i n i t i a l  
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

t u f f  (47% H20) OBF Fuel  1K r bu rn  
n u c l r d e  radioac 
b a s i s  = e r  c r i l  

50000. r 55900 
. O O E + ~ O  .OOE+& 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

f i s s i o n  

000. . 00E+i;2t 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.UOE+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 

f i r r i o n  

p roduc ts  

p r  oduc t8 

1 
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i n i t i a l  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 

Par t  B 8% U02 I n  T u f f  (47% HZO) DBF Fuel 1K r burn f i s s i o n  products page 194 
0 nuc l rde  r e d i o a c t i v i t y ,  c u r i e s  . 

bas i s  = e r  c r i t i c a l  mass 10.1 HT UO2 
I n i t i a l  40000. r 45000. r 50000. r 55600 r 60000. r 65000. r 70000. rl00000. r200000. ri50000. 

sb126 1.11E-03 1.10E-83 1.06E-i3 1.02E-g3 9.90~-$4 9 .56~ -g4  9.23E-64 8.92E-84 7.24E-g4 3.62E-g4 2.56E-8; 
sb126m 7.95E-03 7.84E-03 7.58E-03 7.32E-03 7.07E-03 6.83E-03 6.60E-03 6.37E-03 5.17E-03 2.59E-03 1.83E-03 
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te126 
xe126 
ag127 
cd127 
in127 
in127m 
sn127 
sn127m 
sb127 
te127 
te127m 

1127 
xe127 
ag128 
cd128 
in128 
sn128 
sb128 
sb128m 
te128 

i128 
xe128 
cd l29 
in129 
sn l29 
sn129m 
sb l29 
t e l 2 9  
te129m 
i 129 

xe l29 
xe129m 
cd130 
in130 
sn130 
sb130 
sbl30m 
t e l 3 0  
i 130 
i 130111 

xe130 
cd l31  
in131 
sn131 
sb131 
te131 
te131m 

1131 
xe131 
xe l3 lm 

1 
P a r t  B 

0 

i n i t i a l  
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 
1.14E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

l u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.14E-03 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fuel 1K r burn  
nuc l rde  rad io rc  , t i v i t ~ .  cur 
bas is  = e r  c r i t i c a l  mass 

50000. r 55g00 r 60000. . O O E + ~ O  .ooi+go . O O E + ~ ~  
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

ATTACHMENT XX - Page 184 

f i s s i o n  products  page 195 
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te132 
1132 

xe132 
cs132 
ba132 
in133 
sn133 
sb133 
te133 
te133m 

i133 
1133111 

xe133 
xe133m 
cs133 
ba133 
in134 
sn134 
sb134 
sb134m 
te134 

1134 
i 134m 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 

1135 
xe135 
xe135m 
cs135 
cs135rn 
be135 
ba135m 
sn136 
sb136 
te136 
i 136 
1136111 

re136 
cs136 
be136 
ba136m 

Par t  B 

- sb137 
t e l 3 7  

1137 
* ~ ~ 1 3 7  
? '  es137 
I ba137 

ba137m 
rb138 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.60E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

1% U02 I n  

i n i t i a l  
.00E+00 
.00E+00 
,00E+00 
*00E+00 
i;00E+00 
j00E+00 
rOOE+OO 
*00E+OO 

,I 

!. 

.. 1 

r' , 
: 5' 

;r 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.58E-02 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF 

5000. 
.ooE+!~ 
.00E+00 
.OOE+OO 
.OOE+00 
.00E+00 
,00E+00 
~00E+00 
.OOE+OQ 

? , -6 >I 

Fuel 1K r bu rn  nuclide rad ioec t  i v i  ty, c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 MT UO 

50000. r 55g00 r 60000. r 65000. 
.OOE+~O .oo~+!o .OOE+!O . o o E + ~ ~  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 :' .00E+00 .00E+00 
.00E+00 .00E+00 ' .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1: 
I ' *. . 

. . 2' 
'P- . , <.. 

f i s s i o n  r products Pa 

' ,  

I.. " 

. . 
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I 

Part  B 8% UO2 i n  Tuff  (47% HZO) DBF Fuel 1K yr  burn 
0 nuclide rad ioac t iv i t y ,  curies 

basis = er  c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  40000. r 45000. r 50000. r 55100 r 60000. r 65000. r 70000 

xe113 .ooE+Oo .OOE+~O .OOE+~O . O O E + ~ O  .oo i+ io  . O O E + ~ O  . O O E + ~ O  .ooi+g:l0 
cs143 .00E+00 ;00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ba143 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 
la143 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
eel43 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
pr143 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
nd143 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

1144 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
xe144 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 
cs144 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
ba144 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 197 
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pr150 
nd150 
pml50 
sm15 0 
eu150 
ba151 
la151 
ce151 
pr151 
nd15 1 
pm151 
sm151 
eu151 
ba152 
la152 
ce152 
pr152 
nd152 
pm152 
pm152m 
sm152 
eu152 
eu152m 

!:;;$ 
ce153 
pr153 
nd153 
pm153 
sm153 
eu153 

p:;: t 
ce154 
pr154 
nd154 
pm154 
pm154m 

Par t  B 

om154 
eu154 

1:::; 
ce155 
pr155 
nd155 
pm155 
rm155 
eu155 
gd155m 
gd155 
ce156 
pr156 
nd156 
pm156 
sn156 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 
:00~+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

1.62E-12 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 

f i s s i o n  Tu f f  (47% H20) DBF Fuel 1K y r  burn  
n u c l i d e  radioac 
bas i s  = er c r i t  

SOOOO. r 55E00 
.ooE+~o .00i+gh . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

. .OOE+OO .00E+00 
.00E+00 .00E+00 
.OOE+OO .OOE+OO 
.00E+00 .00E+00 

products page 
t i v i t y ,  c u r i e s  
i c e 1  mass 10.1 UT U02 
60000. r 65000. r 70000. . OOE+~O .OOE+~O . O O E + ~ ~  

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 

.OOE+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E*00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
*00E+00 .00E+OO .00E+00 
.OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

i n i  t i 0 1  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . I)OE+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

REV 00 

.00~+00 ' 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

ATTACHMENT XX - Page 189 

. OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

Tuf f  (47% Part  B H2O) DBF Fuel 1 K  yr burn 
nucl lde  r a d i o a c t i v i t v .  cur ies  

f i s s i o n  products page 200 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

basis .= 
50000. r 55i 

.00E+g0 . 

.00E+00 . 
,r c r i  

k+g; 
lOE+00 
OE+OO 
OE+OO 
OE+OO 
lOE+OO 
lOE+OO 
IOE+00 
IOE+00 
lOE+OO 
IOE+00 
lOE+00 
IOE+00 
IOE+00 
IOE+00 
10E+00 
10E+00 
IOE+00 
10E+00 
lOE+00 

: i ce1  mass 
60000. 

.00E+gb . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

10.1 MT uoz 
65000. vr 70000. vrlO 
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Part B 
0 

8% U02 i n  Tuff (47% H201 DBF Fuel 1K vr burn actinides 
nuclid; concentrations. arems 
bas i s 

init ial300000. r500000. r999999. 
1.77E+02 2.16E+g2 3.67E+g2 6 . 8 2 ~ + t i  
5.28E-14 5.08E-14 3.9lE-14 2.31E-14 
1.93E-09 1.93E-09 1.94E-09 1.93E-09 

=per c r i t i c a l  mais-1 
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p0215 
p0216 
poi! 18 
a t217  
rn218 
rn219 
rn220 
rn222 
f r 2 2 1  
f r223 
r a t 2 2  
re223 
ra224 
ra225 
re226 
re228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

P a r t  B 

th232 
th233 
th234 
pa23 1 
pa232 
pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 

bu rn  
concent ra t ions ,  grams 
Ier c r i t i c a l  mass 10.1 MT 

a c t i n i d e s  page 202 8% U02 i n  T u f f  (47% H2O) DBF Fuel  1K y r  
nuc 1 i de 
b a s i s  =p 

'99999 
1 - 1 &+G i n i  t i a l 3  

3.01E+02 
.00E+00 
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pu246 .00E+00 .00~+00 .OOE+OO .00~+00 
ah239 .00E+00 .OOE+OO .00E+00 .00E+00 
am240 .00E+00 .00E+00 .00E+00 .00E+00 
am241 8.46E-26 1.43E-27 1.24E-34 .00E+00 
am242m .00E+00 .00E+00 .OOE+OO .00E+00 
am242 .00E+00 .00E+00 .00E+00 .00E+00 
am243 3.68E-18 3.34E-20 6.72E-27 6.35E-27 
sm244m .00E+00 .00E+00 .00E+00 .00E+00 
am244 .00E+00 .00E+00 .00E+00 .00E+00 
am245 .00E+00 .00E+00 .00E+00 .00E+00 
am246 .00E+00 .00E+00 .00E+00 .00E+00 
cm241 .00E+00 .00E+00 .00E+00 .00E+00 

1 
Par t  B 8% UOZ I n  Tu f f  (47% H20) DBF Fuel 1K y r  burn  

0 n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 

in i t ia1300000. r500000. r999999. 
cm242 .OOE+OO .ooE+~o .ooE+~o .00E+g; 
cm243 .00E+00 .00E+00 .00E+00 .00E+00 
cm244 .OOE+OO .00E+00 .00E+00 .00E+00 
cm245 1.69E-24 2.86E-26 2.35E-33 .00E+00 
cm246 1.28E-34 8.43E-38 .00E+00 .00E+00 
cm247 1.45E-23 1.44E-23 1.43E-23 1.40E-23 
cm248 1.26E-27 1.14E-27 7.60E-28 2.74E-28 
cm249 .OOE+OO .OOE+OO .00E+00 .00E+00 
cm250 .00E+00 .00E+00 .00E+00 .00E+00 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 
bk249 .00E+00 .00E+00 .00E+00 .00E+00 
bk250 .00E+00 .00E+00 .00E+00 .00E+00 
bk25 1 .00E+00 .00E+00 .00E+00 .00E+00 
c f  249 .00E+00 .00E+00 .00E+00 .00E+00 
cf250 .00E+00 .00E+00 .00E+00 .00E+O0 
c f251 .00E+00 .00E+00 .00E+00 .00E+00 
cf252 .00E+00 .00E+00 .00E+00 .OOE+OO 
cf253 .00E+00 .00E+00 .00E+00 .OOE+OO 
cf254 .00E+00 .00E+00 .00E+00 .00E+00 
cf255 .00E+00 .00E+00 .00E+00 .00E+00 
es253 .00E+00 .00E+00 .00E+00 .00E+00 
es254m .OOE+OO .00E+00 .00E+00 .00E+00 
es254 .00E+00 .00E+00 .00E+00 .00E+00 
es255 .00E+00 .00E+00 .00E+00 .00E+00 

s250 .00E+00 .00E+00 .00E+00 .00E+00 
t o t a l  8.88E+06 8.88E+06 8.88E+06 8.88E+06 

Par t  B 8% UO2 i n  T u f f  (47% H20) DBF Fuel 1K r burn  
0 nuc l rdc  r a d i o a c t i v i t y ,  c u r i e s  

bas i s  =per c r i t i c a l  mass 10.1 WT UO2 
in i t ia1300000. r500000. r999999. 

he 4 .OOE+OO . O O E + ~ O  .ooE+~o .00E+ib 
t l 2 0 6  1.15E-05 l . l lE -05  1.51E-06 5.03E-06 

ac t  i n i des  

ac t i n i des  

page 203 

page 204 
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Part I 8% UOZ i n  Tuff (47% H2o) OBF Fuel 1K  r burn 
1 ? +  

j L  j , 
nuclyde radioactivity,  curies 
bas i l  =per cr i t tcml  MSS 10.1 

fnit!a1300000. r500000. r999999. , t 

* . 3 1 ~ - 0 ~  6 , 5 8 ~ - k  1 . 3 0 ~ - G  ' I,. . il 

.OOE+OO .OOE+OO aOOE+OO /' +OOE+OO " fli'l 
f .91E+OO 2.911+00 , 2.91E+00 . 2.911+00 '1,. ''tc ; .68E-01 3 .69~-01  S,70E-01 3.69~-01 

,00E+00 ,*00E+00 i' ~00E+00 *00E+00 , 
- 

1 ,  

ectinides 
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Part  B 8X UO2 i n  Tuff (47% HZO) DBF Fuel 1K r burn 
nuclydc rad ioac t i v i t v .  cur ies  
basis 

'99999. 
.ooE+!~ 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.27E-27 
1.16E-30 

.00E+00 

c r i t i c a l  bass 

Page 194 

act  inldes 

R 

page 206 
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. cm250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
cf250 
cf251 
cf252 
cf253 
c f  254 
cf255 
es253 
es254m 
es254 
es255 

8250 
t o t a l  

1 
Par t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 1K y r  burn 

0 n u c l i d e  concentrat ions.  grams 
bas i s  =per c r i t i c a l  mess~ l0 .1  MT UO2 

in i t ia1300000. r500000. r999999. 
h 3 .OOE+Oo .ooE+~o  .ooE+~o  . o o E + ~ ~  

L I  6 1.95E-05 1.95E-05 1.95E-05 1.95E-05 
11 7 1 . 5 9 ~ - 0 7  L . S ~ E - O ~  a.59~-07 ~ . 5 ~ ~ - n 7  

f i s s i o n  products page 207 
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Pa r t  B 8% UO2 i n  Tu f f  (47% HZO) DBF Fuel 1K y r  burn 
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 

in i t ia1300000. r500000. r999999. 
zn 76 .00E+00 . O O E + ~ O  .ooE+~o .ooE+& 
ga 76 .00E+00 .00E+00 .00E+00 .00E+00 
ge 76 1.87E-02 1.87E-02 1.87E-02 1.87E-02 
as 76 .00E+00 .00E+00 .00E+00 .00E+00 
se 76 1.21E-06 1.21E-06 1.21E-06 1.21E-06 
n i 7 7  .00E+00 .00E+00 .00E+00 .00E+00 
cu 77 .00E+00 .OOE+OO .00E+00 .00E+00 
zn 77 .00E+00 .00E+00 .00E+00 .00E+00 
ga 77 .00E+00 .00E+00 .00E+00 .00E+00 
ge 77 .00E+00 .00E+00 .00E+00 .00E+00 
ge 77m .00E+00 .00E+00 .00E+00 .00E+00 
as 77 .00E+00 .00E+00 .00E+00 .OOE+OO 
se 77 4.17E-02 4.17E-02 4.17E-02 4.17E-02 
se 77m .00E+00 .00E+00 .00E+00 .00E+00 
n i  78 .00E+00 .00E+00 .00E+00 .00E+00 
cu 78 .00E+00 .00E+00 .00E+00 .00E+00 
zn 78 .00E+00 .00E+00 .00E+00 .00E+00 
ga 78 .00E+00 .00E+00 .00E+00 .00E+00 
ge 78 .00E+00 .00E+00 .00E+00 .00E+00 
as 78 .00E+00 .00E+00 .00E+00 .00E+00 
r e  78 1.10E-01 1.10E-01 l.lOE-01 1.10E-01 
cu  79 .00E+00 .OOE+OO .00E+00 .00E+00 
zn 79 .00E+00 .00E+00 .00E+00 .00E+00 
ga 79 .00E+00 .00E+00 .00E+00 .00E+00 
ge 79 .00E+00 .00E+00 .00E+00 .00E+00 
as 79 .00E+00 .00E+00 .00E+00 .00E+00 
r e  79 1.35E-01 l .2 lE-01 7.96E-02 2.78E-02 
r e  79m .00E+00 .00E+00 .00E+00 .00E+00 
b r  79 9.32E-02 1.07E-01 1.48E-01 2.00E-01 
b r  79n .OOE+OO .00E+00 .00E+00 .00E+00 
k r  79 .00E+00 .00E+00 .00E+00 .00E+00 
cu 80 .00E+00 .00E+00 .00E+00 .OOE+OO 
zn 80 .00E+00 .00E+00 .00E+00 .00E+00 
go 80 .OOE+OO .OOE+OO ; .OOE+OO .00E+00 
ge 80 ' .00E+00 .00E+00 ! .00E+00 . .00E+00 
as 80 .00E+00 .00E+00 f" .00E+00 !l.00~+00 i 

,fib I 
8.  80 !:: 6.78E-01 16.78~-01 f.78E-01 4.78~-01 , : 

I I 

b r  80 1:. .00E+00 .00E+00 .00E+00 OOE+OO .I, , .  ., n 

br 80. .00E+00 .00E+00 .00E+00 :00~+00 'r' I 

kr 80 , 4.33E-07 4.33E:P7 i4.33E-07 4.33E-07 
I, 1': 1 

7 > 
! 

1 * I T  
- f 
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Pa r t  B 
0 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.01E+00 1.01E+00 1.01E+00 1.01E+00 
8.94E-09 7.60E-09 3.96E-09 7.78E-10 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

8% UOZ i n  Tu f f  (47% H20) DBF Fuel 1K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT UOZ 

in i t ia1300000. r500000. r999999. 
.00E+00 . O O E + ~ O  .OOE+~O . o o E + ~ ~  
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.74E+00 1.74E+00 1.74E+00 1.74E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

4.78E-04 4.78E-04 4.78E-04 4.78E-04 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.89E+00 2.89E+00 2.89E+00 2.89E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.84E+00 5.84E+00 5.84E+00 5.84E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 . OOE+OO .00E+00 . OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

6.76E+00 6.76E+00 6.76E+00 6.76E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

l.O9E+Ol 1.09E+O1 l.O9E+Ol 1.09E+01 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 

8.ZOE-05 8.ZOE-05 8.2OE-05 8.20E-05 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
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Par t  B 8% U02 i n  Tuf f  (47% H2O)  DBF Fuel 1K yr burn 
0 nucl ide  concentrations, grams 

:per c r i t i c a l  mass 10.1 MT 
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Par t  B 

2.23E+01 
3.25~+00 
2.35E-04 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% H20) DBF Fuel 1K yr 
nuc 1 i de 
bas is  =F 

'99999. 
.00E+86 
.00E+00 

3.93E+01 
1.51E-20 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
4.01E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.93~+01 . OOE+00 
1.26E-02 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.57~+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.72E+01 
4.1%-06 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.48~+00 

.OOE+OO 
3.81~+01 

* burn 
concentrat ions,  grams 
ber c r i t i c a l  mass 10.1 MT 

ATTACHMENT XX - Page 199 

f i s s i o n  products page 211 



Aug 28 18:59 1996 F i l e  Name: origen3.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT XX - Page 200 

Part  B 
0 

i n i  
.oo 
.oo 
.oo 

4.10 
.oo 

1.77 
.oo 
.oo 
.oo 
.oo 
.oo . 00 
.oo 

3.39 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 

2.88 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 

2.13 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 

1.34 . 00 
.oo 

4.68 
.oo 
.oo . 00 
.oo 
.oo 
.oo 
.oo 
.oo 

7.53 

! i n  Tuff  (47% H20) DBF Fuel 1~ yr  burn 
nucl ide  concentrations, grams 
basis =per c r i t i c a l  mass 10.1 MT U02 

r999999. 
;+go .00E+ik 
i+OO .00E+00 
t+OO .00E+00 
i+01 4.10E+01 
i+OO .00E+00 
i -02  1.77E-02 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .OOE+OO 
i+OO .00E+00 
i+Ol 3.39E+01 
i+OO .OOE+OO 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+01 2.88E+01 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 ' 

i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+01 2.13E+01 
1+00 .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
1+00 .00E+00 
i+OO .00E+00 
1+00 .00E+00 
i+01 1.34E+01 
i+OO .00E+00 
i+OO .OOE+OO 
i-02 4.68E-02 
i+OO .OOE+OO 
i+OO .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+OO 7.53~+00 
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1 
Par t  B 8% UO2 i n  Tu f f  (47% H20) OBF Fuel 1K y r  burn  

0 n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 I T  UO2 

in i t ia1300000. r500000. r999999. 
y106 .OOE+OO . O O E + ~ O  .ooE+~o . O O E + ~ ~  

zr106 .00E+00 .OOE+OO .00E+00 .00E+00 
nb106 .OOE+OO .00E+00 .00E+00 .OOE+OO 
no106 .00E+00 .00E+00 .00E+00 .00E+00 
tc106 .00E+00 .00E+00 .00E+00 .00E+00 
ru106 .00E+00 .00E+00 .00E+00 .00E+00 
rh106 .00E+00 .00E+00 .00E+00 .00E+00 
rhl06m .00E+00 .00E+00 .00E+00 .00E+00 
pd106 3.44E+00 3.44E+00 3.44E+00 3.44E+00 
agt06 .00E+00 .00E+00 .00E+00 .00E+00 

y107 .00E+00 .00E+00 .00E+00 .00E+00 
zr107 .00E+00 .OOE+OO .00E+00 .00E+00 
nb107 .OOE+OO .00E+00 .00E+00 .00E+00 
no107 .00E+00 .OOE+OO .00E+00 .00E+00 
tc107 .00E+00 .00E+00 .00E+00 .00E+00 
ru107 .00E+00 .00E+00 .00E+00 .00E+00 
rh107 .00E+00 .00E+00 .00E+00 .00E+00 
pd107 1.36E+00 1,35E+00 1.32E+00 1.25E+00 
pdl07m .00E+00 .00E+00 .00E+00 .00E+00 
ag107 3.68E-02 4.40E-02 7.2SE-02 1.41E-01 
zr108 .00E+00 .00E+00 .00E+d0 .00E+00 
nb108 .00E+00 .00E+00 .00E+00 .00E+00 
no108 .00E+00 .00E+00 .00E+00 .00E+00 
tc108 .00E+00 .00E+00 .00E+00 .00E+00 
ru108 .00E+00 .00E+00 .00E+00 .00E+00 
rh108 .OOE+OO .00E+00 .OOE+OO .00E+00 
rhl08m .00E+00 .00E+00 .00E+00 .00E+00 
pd108 6.96E-01 6.96E-01 6.96E-01 6.96E-01 
ag108 .00E+00 .00E+00 .00E+00 .OOE+OO 
agl08m .00E+00 .00E+00 .00E+00 .00E+00 
cd108 2.81E-08 2.81E-08 2.81E-08 2.81E-08 
zr lO9 .00E+00 .00E+00 .00E+00 .00E+00 
nblO9 .00E+00 .00E+00 .00E+00 .00E+00 
no109 .OOE+OO .00E+00 .bOE+OO .00E+b0 
t c lO9  .00E+00 .00E+00 .00E+00 .OOE+00 
rulO9 .00E+00 .00E+00 .00E+00 .OOE+OO 
rhlO9 .00E+00 .00E+00 .00E+00 .00E+00 
rhlO9m .00E+00 .00E+00 .00E+00 .00E+00 
pdlO9 .00E+00 .OOE+OO .00E+00 .OOE+OO 
pdl09m .00E+00 .00E+00 .00E+00 .00E+00 
r g l 0 9  5.89E-01 3 .89~-01 3.89E-01 3.89E-01 
rg lO9n .00E+00 .00E+00 .00E+00 .00E+O0 
cdlO9 .00E+00 .00E+00 .00E+00 .00E+00 
n b l l O  .00E+00 .00E+00 .00E+00 .00E+00 
mo l l 0  .00E+00 .bOE+OO .OOE+OO .00E+00 
t c l l O  .00E+00 .00E+00 .00E+00 .00E+00 
rullO . .00E+00 . .00E+00 .00E+00 .00E+00 
r h l l O  -,.00E+00 .00E+O0 .00E+00 ,00E+00 
r h l l O n  .00E+00 .OOE+OO .00E+00 .00E+00 
pdllO J.71E-01 f.71E-01 2,71E-01 " 
ag1 10 f - b .OOE+OO it,,OOE+OO ,00E+00 li,i I$ 
?a1 1 Om ; !  .OOE+OO &, ,00E+OO tOOE+PO ,k I 

if; , , I  
'"art B 'or uor i n  $ro,'j~r r G \  iic y r  burn 

0 " p c l l d e  c o n c m t r r t l o n s ,  arms 

' ,  
1 

' r- 
" - I ,  

I I ,  

f i s s i o n  products 
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c d l l O  
n b l l  1 . . 

m o l l 1  
t c l l l  
r u l l  1 
r h l l l  
p d l l l  
 dl 1 l m  
i g l l  1 
a g l l  l m  
c d l l l  
c d l l  lm 
nb112 
mo l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
p d l l 2  
a g l l 2  
c d l l 2  
mo l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
i n 1  13 
i n 1  13m 
mo l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
in114m 
sn114 
no1 15 
tc115 
ru115 
rh115 
p d l l 5  
ag115 
ag115m 
c d l l 5  
cd115m 
in115 
i n115m 

Par t  B 

i n i  t i 013  
4.35E-03 

bas i s  =per 
00000. r999999. 

6.85E-g4 6.85E-gi 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+O0 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.74E-01 1.74E-01 
.00E+00 .00E+00 

Tu f f  (47% H20) DBF 

c r i t i c a l  mass 

Fuel  1 K  y r  bu rn  
n u c l i d e  concent 
bas i s  =per c r i t  

'99999. 
4.35E-1;; 

r a t  i 
$ca t  

ons 
ma 
, grams 
ss  10.1 MT 
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tc116 
ru116 
rh116 
pd116 
19116 
ag116m 
cd116 
in116 
i n l l 6 m  
an116 
tc117 
r u l l 7  
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn1 17 
s n l  l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
ag118m 
c d l l 8  
in118 
i n l l 8 m  
sn118 
r u l l 9  
r h l 1 9  
pd119 
a g l l 9  
c d l l 9  
c d l  l9m 
i n 1  19 
in119111 
sn1 19 
s n l  l9m 
rul2O 
rhl2O 
pdl20 
a9120 
cdl2O 
i n120 
i n120m 
snl2O 
rh121 

1 
Par t  B 

0 
Tu f f  (47% H2O) DBF Fuel 1 K y r  

nuc 1 i de 
burn  

concen t ra t i  
bas i s  =per c r i t i c a l  

ln i t ia1300000. r500000. r999999. 
.00E+00 . O O E + ~ O  . O O E + ~ O  .00E+gk 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 
ons, grams 

mass 10.1 WT UO2 
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i n l 2 l m  
sn l21 
~n121m 
sb121 
r h l 2 2  
pd l22 
a9122 
cd l22 
in122 
in l22m 
sn l22 
sb l22 
sb122m 
t e l 2 2  
rh123 
pd123 
eg123 
cd123 
i n123 
i n123m 
sn123 
sn123m 
sb123 
te123 
te123m 
pd124 
ag124 
cd124 
i n124 
sn124 
sb124 
sbl24m 
te124 
pd125 
ag125 
cd125 
in125 
in125m 
sn125 
sn125m 
sb125 
te125 
tel25m 
pd126 
ag126 
cd126 
i n126 
sn126 

1 
P a r t  B 

.00E+00 

.00E+00 

.00E+00 
1.12E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.30E-01 

.00E+00 

.00E+00 
1. OZE- 05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.36E-01 
1.72E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.19E-01 

.00E+00 

.00E+00 
l.lOE-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.52E-01 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.56E-02 

Tuff ( 47% 

.00E+00 

.00E+00 

.00E+00 
1.12E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.30E-01 

.00E+00 

.00E+00 
1.02E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.36E-01 
1.72E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.19E-01 

.00E+00 

.00E+00 
1 .lOE-04 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.52E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.56E-04 

Fuel 1K yr burn  f i s s i o n  products page 217 
n u c l i d e  concentrat ions.  mramr 
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999999. 
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Par t  B 8% UOZ i n  Tuff  (47% H2O) DBF Fuel 1K yr burn 
0 nucl ide concentrations. grems 

basis 1 
'99999. 

.00E+16 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 . OOE+OO 
3.75E+01 

c r i t i c a l  mass- 
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33 .00E+00 .00E+00 .00E+00 .00E+00 
33 .00E+00 .00E+00 .00E+00 .00E+00 
3 3  .00E+00 .00E+00 .00E+00 .00E+00 
3 3  .00E+00 .00E+00 .00E+00 .00E+00 
133111 .00E+00 .00E+00 .00E+00 .00E+00 
33 .00E+00 .00E+00 .00E+00 .00E+00 
133111 .00E+00 .00E+00 .00E+00 .00E+00 
33 .00E+00 .00E+00 .00E+00 .00E+00 
33m .00E+00 .00E+00 .00E+00 .00E+00 
3 3  5.84E+01 5.84E+01 5.84E+01 5.84E+01 
33 .00E+00 .00E+00 .00E+00 .00E+00 
34 .00E+00 .00E+00 .00E+00 .00E+O0 
34 .00E+00 .00E+00 .00E+00 .00E+00 
34 .00E+00 .00E+00 .OOE+OO .00E+00 
34m .00E+00 .OOE+OO .00E+00 .00E+00 
34 .OO€+OO .00E+00 .00E+00 .00E+00 
34 .00E+00 .00E+00 .OOE+OO .00E+00 
34m .00E+00 .00E+00 .00E+00 .00E+00 
34 6.87E+01 6.87E+01 6.87E+01 6.87E+Ol 
34m .00E+00 .00E+00 .00E+00 .00E+00 
34 .00E+00 .00E+00 .00E+OO .00E+00 
34m .00E+00 .00E+00 .OOE+OO .00E+00 
34 3.21E-02 3.21E-02 3.21E-02 3.21E-02 
35 .00E+00 .00E+00 .00E+00 .00E+00 
35 .00E+00 .00E+00 .00E+00 .00E+00 
35 .00E+00 .00E+00 .00E+00 .00E+00 
35 .00E+00 .00E+00 .00E+00 .00E+00 
35 .00E+00 .OOE+OO .00E+00 .00E+00 
35m .00E+00 .00E+00 .00E+00 .00E+00 
35 5.37E+01 5.29E+01 4.98E+01 4.29E+01 
35m .00E+00 .00E+00 .00E+00 .00E+00 
35 4.21E+00 5.OZE+00 8.11€+00 1.51€+01 
35m .OOE+OO .00E+00 .00E+00 .00E+00 
36 .00E+00 .00E+00 .00E+00 .00E+00 
36 .00E+00 .00E+00 .00E+00 .00E+00 
36 .00E+00 .00E+00 .00E+00 .00E+00 
3 6  .00E+00 .00E+00 .00E+00 .00E+00 
36m .00E+00 .00E+00 .00E+00 .00E+00 
36 5.63E+01 5.63E+01 5.63E+01 5.63E+01 
3 6  .00E+00 .OOE+OO .00E+00 .00E+00 
3 6  5.96E-02 5.96E-02 5.96E-02 5.96E-02 
136111 .00E+00 .00E+00 .00E+00 .00E+00 

.t 6 8% UO2 In Tu f f  (47% H20) DBF Fuel 1 K  y r  burn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT U02 

ln i t ia1300000 r500000. r999999. 
37  .00E+00 .00i+g0 .OOE+~O . o o E + ~ ~  
37 .00E+00 .00E+00 .00E+00 .00E+00 
37 .00E+00 .00E+00 .00E+00 .00E+00 
37  .00E+00 .00E+00 .00E+00 .00E+00 
37 .00E+00 .00E+00 .00E+00 .00E+00 
37  5.64E+01 5.64€+01 5.64E+01 5.64E+01 
37m .00E+00 .00E+00 .00E+00 .00E+00 
38 .00E+00 .00E+00 .00E+00 .00E+00 
38 .00E+00 .00E+00 .00E+00 .00E+00 
38 .00E+00 .00E+00 .OOE+OO .00E+00 
38  .OOE+OO .00E+00 . OOE+OO .00~+00 
38 .00E+00 .00E+00 .00E+00 .00E+00 
38m .00E+00 .00E+00 .00E+00 .OOE+OO 
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. bat38 
la138 
sb139 
te139 
i 139 

xe139 
cs139 
be139 
la139 
ce139 
pr139 
te140 

1 140 
xe140 
cs140 
be140 
la140 
ce140 
pr140 
te141 

1141 
xe141 
cs141 
be141 
la141 
ce141 
pr141 
nd141 
te142 

1142 
xe142 
cs142 
ba142 
la142 
ce142 
pr142 
pr142m 
nd142 

1143 
1 

Pa r t  B 
0 

8X UO2 i n  l u f f  (47% 

i n i  t i a l 3  
.00E+00 
-OOE+OO 

H20) DBF 

6.03E+01 
3.05E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.77E+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 
5.7?~+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.34E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 
5.43E+01 

.00E+00 

.00E+00 
5. f lE-03 

.00E+00 

Fuel 1 K y r  
nucl i d e  
bas i s  =F 

,99999. . OOE+!B 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.50E+01 
.00E+00 
.OOE+OO 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

5.14~+01 

burn 
concen 

Ier  c r i  
ens, o 
mass 

f i s s i o n  products 
1 

1 
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xe146 
cs146 
be146 
La146 
ce146 
pr146 
nd146 
pm146 
sm146 
xe147 
cs147 
ba147 
la147 
ce147 
pr147 
nd147 
pm147 
sm147 
cs148 
be148 
La148 
ce l48 
p r  148 
nd148 
pml48 
pm148m 

1 
Pa r t  B 

0 
8% UO2 i n  Tu f f  (47% H20) DBF Fuel 1K y r  burn  

n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT U02 

fn i t ia l300000.  r500000. r999999. 
2.65E-02 2.65E-62 2 .65~-62 2.65E-6: 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.77E+00 5.77E+00 5.77E+00 5.77E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 . OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
6.59E+00 6.59E+00 6.59E+00 6.59E+00 

.00E+00 .00E+00 .OOE+OO .00E+O0 
4.85E+00 4.85E+00 4.85E+00 4.85E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

f i s s i o n  products page 221 



28 18:59 1996 F i l e  Name: or 

ba151 
La151 
ce151 
pr151 
nd151 
pm151 
sm1 5 1 
eu151 
be152 
La152 
ce152 
pr152 
nd152 
pm152 
pm152m 
sm15 2 
eu152 
eu152m 

!:::: 
eel53 
pr153 
nd153 
pm153 
sm153 
eu153 

t:;;: 
ce154 
p r l 5 4  
nd154 
pm154 
pm154m 

Par t  B 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.05E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.92E+00 

.00E+00 

.00E+00 
7.42E -02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.72E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Tuff (47% 

0. 
9E - 
OEi 
7E - 
OE+ 
OE+ 
OE+ 
OE+ 
OE+ 
OEl 
OE+ 
OE+ 
2E - 
OEi 
OE* 
OEi 
OE+ 
OE+ 
OE* 
6E - 
OE* 
OE* 
OE+ 

'igen3 .output BBA000000-01717-0200-00021 REV 

H2O) DBF Fuel 1K y r  burn 
n u c l i d e  concentrat  
bas is  =per c r i t i c a  

00000. r999999. 
7 .99~ -&1  7.99E-8; 

.00E+00 .00E+00 
5.67E-03 5.67E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.82E-01 2.82E-01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
,00E+00 .00E+00 
.00E+00 .00E+00 

Z.46E-01 2.46~-01 
*00E+00 .00E+00 
;00E+00 .00E+00 
*00E+00 .00E+00 

ions, grams 
1 mass 10.1 

f i s s i o n  products 
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Pa r t  8 

.00E+00 

.00E+00 

.00E+00 
3.34E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.32E-02 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.42E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.96E-03 

.00E+00 
5.18E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 
3.34E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.32E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.42E-02 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
4.96E-03 

.00E+00 
5.18E-06 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fuel 1K y r  burn  
0 n u c l i d e  concentrat ions.  grams 

bas is  = 
i n i t i a l 300000 .  r500000. r999999. 

1.64E-03 1 .64~-83 1 .64~ -83  1 .64~ -85  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
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ho165 
dy166 
ho166 
ho166m 
er166 
er167 
e r  167111 
er168 
yb168 
er169 
tm169 
yb169 
e r  170 
tm170 
tml7Om 
yb170 
e r l 7 l  
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
I 

Par t  B 
0 

2.86E-05 2.86E-05 2.86E-05 2.86E-05 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.85E-06 2.85E-04 2.85E-06 2.85E-06 
1.ZOE-09 1.2OE-09 1.20E-09 1.20E-09 

.00E+00 .00E+00 .00E+00 .00E+00 
1.79E-09 1.79E-09 1.79E-09 1.79E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.60E-09 4.60E-09 4.60E-09 4.60E-09 

.00E+00 .00E+00 .OOE+OO .00E+00 
5.40E-09 5.40E-09 5.4OE-09 5.40E-09 

.00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 
1.96E-11 1.96E-11 1.96E-11 1.96E-11 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 
8.52E-09 8.52E-09 8.52E-09 8.52E-09 

.00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 
7.04E-09 7.04E-09 7.04E-09 7.04E-09 
1.52E+03 1.52E+03 1.52E+03 1.52E+03 

8% UO2 in T u f f  ( 4 7 %  H2O) DBF Fuel 1K yr burn  
nuc l i de  r a d i o a c t i v i t y ,  c u r i e s  
bas is  =per c r i t i c a l  mass 10.1 MT U02 

in i t ia1300000.  r500000. r999999. 
.00E+00 . o o E + ~ o  .ooE+~o  .ooE+~L 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.18E-07 1.16E-07 1.06E-07 8.55E-08 
3.66E-19 8.63E-22 2.28E-32 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 . 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
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Part  B 8% U02 i n  Tuff (47% NZO) DBF Fuel 1K yr burn f i ss ion  products page 225 
0 nucl ide rad ioac t iv i t y .  curies 

fn i  t i e l 3 0  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 

basis 
99999 . oo;+l6 

.00E+00 

.00E+00 

c r i t i c a l  

79 
79 
79 
79 
79m 
79 

if" 
8 0  
8 0 
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Par t  B 8% U02 i n  Tuff (47% H2O) DBF Fuel 1K yr burn 
0 n u c l ~ d e  r a d i o a c t i v i t y ,  cur ies  

basis =per c r i t i c a l  mass 10.1 MT UO2 
fn i t ia1300000.  r500000. r999999. 

ge 82 .00E+00 . O O E + ~ O  .ooE+~o .00E+8; 
as 82 .00E+00 .00E+O0 .00E+00 .00E+00 
as 82m .00E+00 .00E+00 .00E+00 .00E+00 
se 82 .00E+00 .00E+00 .00E+00 .00E+00 
br 82 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  
br  82m .00E+00 .00E+O0 .00E+00 .00E+00 
k r  82 .OOE+OO .00E+00 .OOE+00 . 0 0 ~ + 0 0  
zn 83 .00E+00 .OOE+OO .00E+00 . 0 0 ~ + 0 0  
ge 83 .OOE+OO .00E+00 .00E+00 .00€+00 
ge 83 .00E+00 .00E+00 .00E+00 .00~+00  
as 83 .00E+00 .00E+00 .00E+00 .00~+00  
se 83 .00E+00 .OOE+OO .00E+00 .00E+00 
se 83m .00E+00 .00E+00 .00E+00 .00E+00 
br 83 .00E+00 .00E+00 .00E+00 .00~+00  
k r  83 .00E+00 .00E+00 .00E+00 .00~+00 
k r  83m .00E+00 .00E+00 .OOE+OO .00E+00 
se 84 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  
ge 84 .00E+O0 .bOE+OO .00E+00 .00E+00 
as 84 .00E+00 .00E+00 .00~+00  .00~+00  
se 84 .00E+00 .00E+O0 .00E+OO .00E+00 
br  84 .00E+00 .00E+00 .OOE+OO .00E+00 
br  84m .00E+00 .00E+00 .00E+00 .00~+00 
k r  84 .00E+00 .00E+O0 .OOE+OO .OOE+OO 
g a 8 5  .00E+00 .00E+00 .00E+00 .00~+00 
ge 85 .00E+00 .00E+00 .00~+00 .00~+00 
as 85 .00E+00 .00E+00 .00E+O0 .00E+00 
ae 85 .00E+00 .00E+00 .OOE+OO .00E+00 
ne 851 .00E+00 .OOE+OO .00E+00 .00E+00 
b r  85 .00E+00 .00E+00 .00E+OO .00E+00 
k r  85 .00E+00 .00E+00 .00E+00 .00E+00 
k r  85m .00E+00 .00E+00 .00E+00 .00E+00 
r b  85 .00E+00 .00E+00 .OOE+OO .00E+00 
ge 86 .00E+00 .00E+00 .OOE+OO .00E+00 
as 86 .00E+00 .00E+00 .00E+00 .00~+00 
se 86 .00E+00 .00E+00 .00E+00 .OOE+OO 
br  86 .00E+00 .00E+00 .00E+00 .OOE+OO 
br  86m .00E+00 .00E+O0 .00E+00 .00E+00 
k r  86 .00E+00 .00E+00 .00E+00 .00E+00 
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r b  86 .00E+00 .00E+00 .00E+00 .OOE+OO 
r b  861 .00E+00 .00E+00 .00E+00 .00E+00 
s r  86 .00E+00 .00E+00 .00E+00 .00E+O0 
ge 87 .00E+00 .00E+00 .00E+00 .00E+00 
as 87  .00E+00 .00E+00 .00E+00 .00E+00 
se 87 .00E+00 .00E+00 .00E+00 .00E+00 
b r  87 .00E+00 .00E+00 .00E+00 .00E+00 
k r  87 .00E+00 .00E+00 .00E+00 .OOE+OO 
r b  87 1.23E-06 1.23E-06 1.23E-06 1.23E-06 
s r  87  .00E+00 .00E+00 .00E+00 .00E+00 
s r  87m .00E+00 .00E+00 .00E+00 .OOE+OO 
ge 88 .00E+00 .00E+00 .00E+00 .00E+00 
as 88 .OOE+OO .00E+00 .00E+00 .00E+00 
se 88 .00E+00 .00E+00 .00E+00 .00E+00 

1 
Par t  B 8% UO2 i n  T u f f  (47% H20) DBF Fuel 1K y r  burn  

0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas is  =per c r i t i c a l  mass 10.1 HT UO2 

in i t ia1300000. r500000. r999999. 
b r  88 .00E+00 . O O E + ~ O  .ooE+~o . o o E + ~ ~  
k r  88 .00E+00 .OOE+OO .OOE+OO .00E+00 
r b  88 .00E+00 .UOE+00 .00E+00 .00E+00 
s r  88 .00E+00 .00E+00 .00E+00 .00E+00 
as 89 .00E+00 .00E+00 .00E+00 .OOE+OO 
se 89 .00E+00 .00E+00 .00E+00 .00E+00 
b r  89 .00E+00 .00E+00 .00E+00 .00E+00 
k r  89 .00E+00 .OOE+OO .00E+00 .00E+00 
r b  89 .00E+00 .00E+00 .00E+00 .00E+00 
s r  89 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 ; r "  .00E+00 .00E+O0 .OOE+OO .00E+00 
as 90 .00E+00 .00E+00 .00E+00 .00E+00 
se 90 .00E+00 .00E+00 .00E+00 .00E+00 
b r  90 .00E+00 .00E+00 .00E+00 .00E+00 
k r  90 .00E+00 .00E+00 .00E+00 .00E+00 
r b  90 .00E+00 .00E+00 .00E+00 .00E+00 
r b  901 .00E+00 .OOE+OO .00E+00 .00E+00 
s r  90 .00E+00 .00E+00 .00E+00 .00E+00 
y 90 .00E+00 .00E+00 .OOE+OO .00E+00 
y 90m .00E+00 .00E+00 .00E+00 .00E+00 

z r  90 .00E+00 .00E+00 .00E+00 .00E+00 
z r  90m .00E+00 .00E+00 .00E+00 .00E+00 
r e  91 .00E+00 .00E+00 .OOE+Ob .00E+00 
b r  91 .OOE+OO .00E+00 .00E+00 .00E+00 
k r  91 .00E+00 .00E+00 .00E+00 .00E+00 
r b  91  .00E+00 .00E+00 .00E+00 .00E+00 
s r  91 .00E+00 .00E+00 .00E+00 .00E+00 

y 91 .00E+00 .00E+00 .00E+00 .00E+00 
y 91m .00E+00 .00E+00 .00E+00 .00E+00 

z r  91 .00E+00 .00E+00 .00E+00 .00E+00 
nb 91 .00E+00 .OOE+OO .00E+00 .00E+00 
r e  92 .00E+00 .00E+00 .00E+00 .00E+00 
br 92 .00E+00 .00E+00 .00E+00 .00E+00 
k r  92 .00E+00 .OOE+OO .00E+00 .OOE+OO 
r b  92 .00E+00 .00E+00 .00E+00 .00E+00 
rr 92 .00E+00 .00E+00 .00E+00 .OOE+OO 
y 92 .00E+00 .00E+00 .00E+00 .00E+00 

z r  92 .00E+00 .00E+00 .00E+00 .00E+00 
nb 92 2.48E-13 2.48E-13 2.47E-13 2.45E-13 
se 93 .00E+00 .00E+00 .00E+00 .00E+00 
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b r  93 .00E+00 
k r  93 .00E+00 
r b  93 .00E+00 
s r  93 .00E+00 

y 93 .OOE+OO 
z r  93 5.72E-02 
nb 93 .00E+00 
nb 93m 5.72E-02 
b r  94 .00E+00 
k r  94 .00E+00 
r b  94 .00E+00 

1 
Pa r t  B 8% U02 i n  

0 
T u f f  (47% H20) DBF 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
4.07E-02 . OOE+00 
4.07E-02 

.00E+00 

.00E+00 

.00E+00 1 

Fuel 1K y r  bu rn  
n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  
bas is  =per c r i t i c a l  inass 10.1 nT U02 

i n i t i a l 300000 .  r500000. yr999999 
s r  94 .OOE+OO . O O E + ~ O  .OOE+OO . o o i + K  

Y 94 .00E+00 .OOE+OO .OOE+OO .00E+00 
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nb 99m 
RO 99 
t c  99 
t c  99m 
r u  99 
rblOO 
sr100 
y l 0 0  

Pa r t  B 8% UO2 i n  T u f f  (47% 

.00E+00 .00E+00 

.00E+00 .00E+O0 
1.31E-01 2.53E-02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

H20) DBF Fuel 1K r burn  
nuc l rde  r a d i o a c t i v i t y ,  cu r fes  
bas i s  =per c r i t i c a l  mass 10.1 

100000 r999999. 
.00i+g0 . o o E + ~ ~  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.OOE+OO .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
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Pa r t  B 8% UO2 i n  Tuff (47% H2O) DBF Fuel 1K r burn  
0 nuc l rdc  r a d i o a c t i v i t y ,  c u r i e s  

bas is  =per c r i t i c a l  mass 10.1 MT U02 
in i t ia1300000. r500000. 1'999999. 

ylO6 .OOE+OO . O O E + ~ O  .ooE+~o .00E+gi 
zr106 .00E+00 .00E+00 .00E+00 .00E+O0 
nb106 .00E+00 .00E+00 .00E+00 .00E+00 
no106 .00E+00 .00E+00 .00E+00 .00E+00 
tc106 .00E+00 .00E+00 .00E+00 .00E+00 
ru106 .00E+00 .00E+00 .00E+00 .00E+00 
rh106 .OOE+OO .00E+00 .00E+00 .00E+00 
rhl06m .00E+00 .00E+00 .00E+00 .00E+00 
pd106 .00E+00 .00E+00 .00E+00 .00E+00 
ag106 .00E+00 .00E+00 .00E+00 .00E+00 
y107 .00E+00 .00E+00 .OOE+00 .00E+00 

zr107 .00E+00 .00E+00 .00E+00 .OOE+OO 
nb107 .00E+00 .00E+00 .00E+00 .00E+00 
~ 0 1 0 7  .00E+00 .00E+00 .OOE+OO .00E+00 
tc107 .00E+00 .00E+00 .00E+00 .00E+O0 
ru107 .00E+00 .00E+00 .00E+00 .00E+00 
rh107 .00E+00 .00E+00 .00E+00 .00E+00 
pd107 6.98E-04 6.95E-04 6.80E-04 6.45E-04 
pdl07m .00E+00 .00E+00 .00E+00 .00E+O0 
ag107 .00E+00 .00E+00 .00E+00 .00E+00 
zr108 .00E+00 .00E+00 .00E+00 .00E+00 
nb108 .00E+00 .00E+00 .00E+00 .00E+00 
mo108 .00E+00 .00E+00 .00E+00 .00E+00 
tc108 .OOE+OO .00E+00 .00E+00 .00E+00 
ru108 .00E+00 .00E+00 .00E+00 .00E+00 
rh108 .00E+00 .00E+00 .00E+00 .00E+00 
rhl08m .00E+00 .00E+00 .00E+00 .00E+00 
pd108 .OOE+OO .00E+00 .00E+00 .00E+00 
ag108 .00E+00 .00E+00 .00E+00 .00E+00 
ag108m .00E+00 .00E+00 .00E+00 .00E+00 
cd108 .00E+00 .OOE+OO .00E+00 .00E+00 
zr lO9 .00E+00 .00E+00 .OOE+OO .00E+00 
nb l09  .OOE+OO .00E+00 .00E+00 .00E+00 
no109 .00E+00 .00E+00 .00E+00 .00E+00 
t c lO9  .00E+00 .00E+00 .bOE+OO .OOE+OO 
ru109 .00E+00 .00E+00 .00E+00 .OOE+OO 
rhlO9 .00E+00 .00E+00 .OOE+OO .00E+00 
rhl09m .00E+00 .00E+00 .00E+O0 .00E+00 
pdlO9 .00E+00 .00E+00 .00E+00 .00E+00 
pdlO9m .00E+00 .00E+00 .00E+00 .00E+00 
09109 .00E+00 .00E+00 .00E+00 .00E+00 
agl09m .00E+00 .00E+00 .OOE+00 .00E+00 ' 
cdlO9 .00E+00 .00E+00 .00E+00 .00E+00 
n b l l O  .00E+00 .OOE+OO .00E+00 .00E+00 
no110 .00E+00 .00E+00 .00E+00 .00E+00 
t c l l O  .00E+00 .00E+00 .00E+00 .OOE+OO 
r u l l O  .00E+00 .00E+00 .00E+00 .00E+00 
r h l l O  .00E+00 .00E+00 .00E+00 .00E+00 
r h  11 Om . OOE+OO .00E+00 . OOE+OO . OOE+OO 
p d l l O  .00E+00 .00E+00 .00E+00 .00E+00 
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Par t  B 

c d l l O  
n b l l l  
m o l l 1  
t c l l l  
ru l l  1 

8% UO2 i n  Tu f f  (47% H20) DBF Fuel 1K yr burn  
n u c l l d e  r a d i o a c t i v i  
bas i s  =per c r i t i c a l  

in i t ia1300000. r500000. r999999. 
.00E+00 . O O E + ~ O  .ooE+~o .00E+g: 

r h l l l  .00E+00 .00E+00 .00E+00 .00E+00 
~ d l l l  .00E+00 .00E+00 .00E+00 .00E+00 
p d l l  l m  
a g l l  1 
a g l l  lm 
c d l l l  
c d l l  lm 
nb112 
in01 12 
t c l l 2  
r u l l 2  
r h l l 2  
p d l l 2  
ag112 
cd112 
no1 13 
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
in113 
in113m 
mo l l 4  
t c l l 4  
ru114 
rh114 
p d l l 4  
ag114 
cd114 
in114 
fn114m 
811114 
mo l l 5  
tc115 
ru115 
rh115 
p d l l 5  
ag115 
801 15m 
cd115 
cd l l 5m 
In115 
in115m 

i ty ,  c u r i e s  
. mass 10.1 MT 
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Pa r t  B 

sn115 
tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
in116m 
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
in117m 
sn117 
s n l  l7m 
tc118 
r u l l 8  
rh118 
p d l l 8  
ag118 
ag l  l8m 
cd118 
in118 
in118111 
an118 
ru119 
r h l l 9  
pd119 
a g l l 9  
cd119 
c d l  l9m 
in119 
i n l l 9 m  
81-1119 
sn l l 9m 
r u l 2 0  
r h l 2 0  
pd l20 
a9120 
cd120 
in120 
in l20m 
rnl2O 
r h l 2 l  

Pa r t  B 

T u f f  (47% H2O) DBF Fuel 1K y r  burn 
n u c l i d e  r a d i  
bas is  =per c 

'99999. . OOE+\;; 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.OOE+00 
.00E+00 
.00E+00 . OOE+OO . OOE+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.0OE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

oact i v i  
: r i t i c a l  

t y ,  c u r i e s  
mass 10.1 

8% U02 i n  Tu f f  (47% H20) DBF Fuel 1K yr bu rn  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 
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par t  8 8 %  UOZ ir) l u f f  (47% H 2 0 )  DBF Fuel 1 K  r burn 
I ! O  r - q , .. , (. nuclrde radioact iv i ty ,  curies 
# - . . basis =per c r i t i c a l  mass 10.1 HT UO2 

, t: inftir1300000. r500000. r999999. 
'ib126 2.56E-04 1 .81~-84  4 .53~-g5 1.41E-iL 
8 b l 2 h  I.=€-03 l.29E-03 3.23E-04 1.01E-05 
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sn128 
sb128 
sb128m 
te128 

1128 
xe128 
cd l29  
i n l 2 9  
sn129 
sn129m 
sb129 
te129 
tel29m 

i l 2 9  
xel29 
xel29m 
cd130 
in130 
sn130 
sb130 
sbl30m 
te130 

1130 
i130m 

xe130 
td13 1 
in131 
sn131 
sb131 
te131 
te131m 

1131 
xe131 
xe l3 lm  

P a r t  B Tu f f  (47% 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.12E-03 1.09E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 . OOE+OO .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

HZO) DBF Fuel  1K r burn  
nuc l r d c  r a d i o r  
bas i s  =per cri  

0000. r999999. . O O E + ~ O  . O O E + ~ ~  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E*00 .00E*00 

1 c t l v i 1  
t i c a l  
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1133 .00E+00 .00E+00 .00E+00 .00E+00 
i133m .OOE+OO .00E+00 .00E+00 .00E+00 

xe133 .00E+00 .00E+00 .00E+00 .00E+00 
xe133m .00E+00 .00E+00 .00E+00 .00E+00 
cs133 .00E+00 .00E+00 .00E+00 .OOE+OO 
ba133 .00E+00 .00E+00 .00E+00 .00E+00 
in134 .00E+00 .00E+00 .00E+00 .00E+00 
sn134 .00E+00 .00E+00 .00E+00 .00E+00 
sb134 .00~+00  .00E+00 .00E+00 .00E+00 
sb134m .OOE+OO .00E+00 .00E+00 .00E+00 
te134 .00E+00 .OOE+OO .OOE+OO .00E+00 

1134 .00E+00 .OOE+OO .00E+O0 .00E+00 
f 134111 .00E+00 .00E+00 . OOE+OO .00E+00 

xe134 .00E+00 .00E+00 .OOE+OO .00E+00 
xe134m .00E+00 .00E+00 .00E+00 .OOE+OO 
cs134 .00E+00 .00E+00 .00E+00 .00E+00 
cs134m .00E+00 .00E+00 .00E+00 .00E+00 
ba134 .00E+00 .00E+00 .00E+00 .00E+00 
sn135 .00E+00 .00E+00 .00E+00 .OOE+OO 
sb135 .00E+00 .00E+00 .00E+00 .00E+00 
te135 .OOE+OO .00E+00 .00E+00 .00E+00 

1135 .00E+00 .00E+O0 .00E+00 .00~+00  
xe135 .00E+00 .00E+00 .00E+00 .00E+00 
xe135m .00E+00 .OOE+OO .00E+00 .00E+00 
cs135 6.19E-02 6.10E-02 5.74E-02 4.94E-02 
cs135m .00E+00 .00E+00 .00E+00 .00E+00 
be135 .00E+00 .00E+00 .00E+00 .00E+00 
ba135m .00E+00 .OOE+OO .00E+00 .00E+00 
sn136 .00E+00 .OOE+OO .00E+00 .00E+00 
sb136 .00E+00 .00E+00 .00E+00 .00E+00 
te136 .00E+00 .00E+00 .00E+00 .00E+00 

1136 .OOE+OO .00E+00 .00E+00 .OOE+OO 
i136m .00E+00 .00E+00 .00E+00 .00E+00 

xe136 .00E+00 .00E+00 .00E+00 .00E+00 
cs136 .00E+00 .00E+00 .OOE+OO .00E+00 
ba136 .00E+00 .00E+00 .00E+00 .00E+00 
ba136m .00E+00 .OOE+OO .OOE+00 .00E+00 

1 
P a r t  B 8% UO2 in  Tu f f  (47% H20) DBF Fuel 1 K  yr burn 

0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 MT UOZ 

lnftia1300000 r500000. r999999. 
sb i37  .OOE+OO .oo~+&o  .OOE+~O .ooE+K 
te137 .00E+00 .00E+00 .00E+00 .00E+00 
i 137 .00E+00 .00E+00 .00E+00 .00~+00 

x d 3 7  .00E+00 .00E+00 .00E+00 .00~+00  
cs137 .00E+00 .00E+00 .00E+00 .00~+00 
ba137 .00E+00 .00E+00 .00E+00 .OOE+OO 
bal37m .00E+00 .00E+00 .00E+00 .OOE+00 
sb138 .00E+00 .00E+00 .00E+00 .00E+00 
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Par t  B 8% W2 I n  Tuf f  (47% HZ01 OBF Fuel IK r burn 
0 hucl\de rad ioac t i v i t y ,  cur ies  

basis =per c r i t i c a l  mass 10.1 Ml UO2 
lnitiaL300000. vr500000. vr999999. vr 
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La144 
ce144 
pr144 
pr144m 
nd144 
i 145 

xe145 
cs145 
ba145 
La145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
ba 146 
la146 
ce146 
pr146 
nd146 
pml46 
sm146 
xe147 
cs147 
be147 
la147 
ce147 
pr147 
nd147 
pm147 
sm147 
cs148 
ba148 
La148 
ce148 
pr148 
nd148 
pm148 
pm148m 

Par t  B T u f f  ( 4 7 x  

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
5.95E-11 5.93E-11 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 
5.00E-07 5.00E-07 

.00E+00 .00E+00 

.00E+00 .00E+00 . 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

HZO) DBF Fuel 1K r burn  
nuclyde r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 

00000. r999999. r 
8.07E-y5 8.07E-y5 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 
1.39E-12 1.39E-12 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  products page 238 
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Par t  B 8% UOZ i n  Tu f f  ( 4 7 %  
0 

HZO) DBF Fuel 1K r burn 
nuclTde r a d i o a c t i v i t v .  curies 
bas is  =per c r i t i c a l  h i s s  1 0 i i  nT uo2 

in i t ia1300000.  r500000. r999999. 
.00E+00 . O O E + ~ O  . o o E + ~ o  . o o E + ~ ~  

f i s s i o n  products page 239 
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eu156 
gd156 
ce157 
p r157  
nd157 
pm157 
sm157 
eu157 
gd157 
p r158  
nd158 
pm158 
sm158 
eu158 
gd158 
p r159  
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm1 6 1 
sm161 
eu16 1 
gd161 
tb161 

P a r t  B 

dy161 
pm162 
urn162 
eu162 
gd162 
tb162 
tb162m 
dy162 
urn163 
eu163 
gd163 
tb163 
tb163m 
dy163 
urn164 
ru164 
gd164 
tb164 
d y l 6 4  
8.165 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

; UO2 i n  

i n i  t i a l 3  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
,OOE+00 
.00E+00 
+00E+00 
*00E+00 
,00E+00 
,00E+00 

i. 

I 
I?. . - 

T u f f  (47% H2O) DBF F 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

u e l  1K y 
nuc 1 i 
b a s i s  

'9999. . O O E + ~ ~  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
00E+00 

.00E+00 
r00E+00 
.OOE+OO 

Ir b u r n  
de r a d i a  

=per cr  

i f  
1 ,  

$ 3 ,  

''(1 ' :, 
9 '  _ .!. 

i v i  
ca l 

i t y ,  c u r i e s  
, mass 10.1 MT 

f i s s i o n  p roduc t s  page 240 
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eu165 .00E+00 .00E+00 .00E+00 .00E+00 
gd165 .00E+00 .OOE+OO .00E+00 .00E+O0 
tb165 .00E+00 .00E+00 . 00~+00  . 00~+00  
dy165 .00E+00 .00E+00 .00E+00 .00E+00 
dy165m .OOE+OO .OOE+00 .00E+00 .00E+O0 
ho165 .00E+00 .00E+00 .OOE+OO .00E+00 
dy166 .00E+00 .OOE+00 .00E+00 .00E+00 
ho166 .00E+00 .00E+00 .00E+00 .OOE+OO 
ho166m .00E+00 .OOE+OO .00E+00 .00E+00 
er166 .00E+00 .00E+00 .00E+00 .00E+00 
er167 .00E+00 .00E+00 .OOE+OO .OOE+OO 
er167m .OOE+OO .OOE+OO .00E+00 .00E+00 
er168 . OOE+00 .00E+00 .00E+00 .00E+00 
yb168 .00E+00 .00E+O0 .00E+00 . 00~+00  
er169 .00E+00 .00E+00 .00E+00 .00E+00 
tm169 .00E+00 .00E+00 .00E+00 .00E+00 
yb169 .00E+00 .00E+00 .00E+00 .00E+00 
er170 .00E+00 .00E+00 .00E+00 .00E+00 
tm170 .00E+00 .00E+00 .00E+00 .00E+00 
tml70m .00E+00 .00E+00 .00E+00 .00E+00 
yb170 .00E+00 .OOE+OO .00E+00 .00E+00 
er171 .OOE+OO .00E+00 .OOE+OO .JOE+OO 
tm171 .00E+00 .00E+00 .00E+00 .00E+00 
yb171 .00E+00 .00E+00 .00E+00 . 00~+00  
er172 .00E+00 .00E+00 .00E+00 .00E+00 
tm172 .00E+00 .00E+00 .OOE+OO .00E+00 
yb172 .00E+O0 .00E+00 .00E+00 . 0 0 ~ + 0 0  

t o t a l  4.81E-01 4.32E-01 2.94E-01 1.58E-01 
1 normal t e r m i n a t i o n  o f  execu t f on  
0 t a b l e  o f  con ten t s  f o r  m a t e r l a l  t a b l e s  
0 case o r  subcase p r i n t e d  page 

1 1 
2 4 1 
3 81 
4 121 
5 161 
6 201 

Ondset 33 
2 1 4 

0 0 0 
880 . 7935 0 

18 0 71 
0 35s  a r r a y  1 e n t r i e s  read  
0 O t  

5 4 ~ ~  a8 1 e 
56SS 0 7 a5 1 a13 -1 a15 3 0 4 5 t  

0 56s a r r a y  20 e n t r i e s  read  
0 !it 

i i i 6  60787 
132 33663 nudata ( l i b r a r y )  

61** f l - 2 0  
65SS a4 1 22 1 2z 1 5z 1 22 1 

025 1 22 1 22 1 52 1 22 1 
a46 1 2z 1 22 1 52 1 22 1 l 

0 60f a r r a y  7 e n t r i e s  read  
0 65s  a r r a y  63 e n t r i e s  r ead  

s t o rage  s i z e  
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0 6 t  
1140 66851 
used 100723 i n  s i z e  150000 

0 i opt 12 
0 0 0 0 0 0 0 0 
0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+OO 1.000000E-25 

Onon 5 
7935 20 6 18 1697 

Omn 19 
0 7 0 0 1 0 

2 1 100 - 1 4 3 0 
Otconst 5 

8.640000E+04 .0000OOE+00 .000000E+00 .000000E+00 5.000000E-02 
Omzero 4 

0 689 129 879 
opow 3 

.000000E+00 .000000E+00 .000000E+00 
0 L i n ~  9 

6 o s 1 26 2 m a n  I non 1 A O ~  ----  . --- .-. . 
0 case or subcase 1 p a r t  B 8% UO2 i n  Tu f f  (47% - H ~ o )  DBF ~ u e l -  1K y r  burn 

565s 0 -6  a10 1 l t 
0 56s a r ray  20 e n t r i e s  read 
0 57* a r ray  5 e n t r i e s  read 
n 5 t  

( l i b r a r y )  storage s i z e  

Z l 2 2 1  
22 1 
2r 1 l 

r i e s  read 
r i e s  read 

60* a r ray  10 ent 
65s a r ray  63 ent 

0 6 t  
1140 71957 
used 107068 i n  s i z e  150000 

0 J opt 12 
0 0 0 0 0 
0 0 

Othern 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.0000OOE-25 

Onon 5 
793 5 20 6 18 1697 

Omn 19 
0 10 0 0 1 

2 1 100 0 5 0 
Otconst 5 

3.156000E+07 1.000000E+01 2.300000E+01 .00000OE+OO 5.000000E-02 
Oazero 4 

18 689 129 879 
Opow 3 

.000000E+00 .000000E+00 .000000E+00 
0 l i n p  9 

6 0 5 1 26 2 3000 
0 case o r  mubcase 2 P a r t  B 8% U02 i n  Tuff (47% H2O) DBF Fuel 1K y r  burn 
0 56s a r ray  20 e n t r l e s  read 
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57* a r ray  
5 t  
190 102444 
1116 66199 
132 33663 
144 33734 
1103 81099 
61** f l - 2 0  

60' a r ray  
65s a r rav  

5 e n t r i e s  read 

nudata ( l i b r a r y )  storage s i z e  

10 e n t r i e s  read 
63 e n t r i e s  read 

0 6 t  
1140 71957 
used 107068 i n  s i z e  150000 

OJopt 12 
0 0 0 
0 0 

Otherrn 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
7935 2 0 6 18 1697 

Ornrnn 19 
0 10 0 0 1 

2 1 100 0 5 0 
Otconst 5 

3.156000E+07 4.000000E+02 2.800000E+01 .000000E+00 5.OOOOOOE-02 
Omzero 4 

2 1 689 129 879 
opow 3 

.000000E+00 .000000E+00 .000000E+00 
0 l i n p  9 

6 0 5 1 26 2 3000 
0 case o r  subcase 3 Par t  B 8% UO2 i n  Tuf f  (47% HZO) DBF Fuel 1K v r  burn 
0 56s a r ray  20 e n t r i e s  read 
0 57* a r rav  5 e n t r i e s  read 
0 5 t  

190 102444 
1116 66199 
132 33663 nudata ( l i b r a r y )  storage s i z e  
144 33734 
1103 81099 

61** f l - 2 0  
0 60* r r r a y  10 e n t r l e s  read 
0 655 r r r a y  63 e n t r i e s  read 
0 6 t  

1140 71957 
used 107068 In r i t e  150000 

0 l opt 12 
0 0 0 0 0 
0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+OO 1.000000E-25 

Onon 5 
793 5 . ,  20 I 6 , j i  18 1697 . 'i O m  19 . , 
:, Q 10 < r  $ 1  , 'loo ,:, "q $ ,;; 0 tcons t 

3.156000~+0? (.6000001+04 2.56000dk 
Omzero it 4 

. '  21- 689 $4 . :dF 129 
i'; '+, 

,_. . ). 

I 1  I f 
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Opow 3 
.000000E+O0 .000000E+00 .000000E+00 

0 l i n p  9 
6 0 5 1 26 2 3000 1000 1697 

0 case o r  subcase 4 Pa r t  B 8% UO2 I n  T u f f  (47% H20) PBF Fuel 1K y r  burn  
0 565 a r r a y  20 e n t r i e s  read 
0 57* a r r a y  5 e n t r i e s  read 
0 s t  

190 102444 
l116 66199 
132 33663 nudsta ( l i b r a r y )  s to rage s i z e  
144 33734 
1103 81099 
61** f l - 2 0  

0 60* a r r a y  10 e n t r i e s  read 
0 65s a r r a y  63 e n t r i e s  read 
0 6 t  

1140 71957 
used 107068 i n  s i z e  150000 

0 I opt 12 
0 0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
7935 20 6 18 1697 

- .  
Otconst 5 

3.156000E+07 3.800000E+04 2.5OOOOOE+01 .000000E+00 5.000000E-02 
Omzero 4 

2 1 689 129 879 - .  
Opow 3 

.000000E+00 .000000E+00 .000000E+00 
0 l i n p  9 

6 0 5 1 26 2 3000 1000 
0 case o r  subcase 5 P a r t  B 8% U02 i n  T u f f  (47% H2O) DBF Fuel 1K y r  burn  
0 56s a r r a y  20 e n t r i e s  read 
0 57' a r r a y  5 e n t r i e s  read 
0 s t  

190 90544 
1116 53571 
132 33663 nudata ( L i b r a r y )  s to rage s i z e  
144 33734 

61** f l - 2 0  
0 60' a r r a y  3 e n t r i e s  read 
0 65s a r r a y  63 e n t r i e s  reed 
a 6t - - - 

1140 60057 
used 92263 i n  s i z e  150000 

Oiopt  12 
0 0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
793 5 20 6 18 1697 

Omn 19 
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- 
Otconst 5 

3.156000E+07 2.500000E+05 2.600000E+01 .000000E+00 5.000000E-02 . 
Omzero C 

2 1 689 129 879 
opow 3 

.000000E+00 .000000E+00 .000000E+00 
0 L inp  9 

6 0 51 26 2 3000 1000 
0 case o r  subcase 6 Pa r t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel 1K y r  burn  

562s 0 -10 a10 1 e t 
0 56s a r r a y  20 e n t r i e s  read 
0 O t  
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1 pr imary  module access and i npu t  record  ( sca le  d r i v e r  - 95/03/29 - 09:46:37 ) - module or igens w i l l  be c a l l e d  
OSS a8 26 a l l  71 l 
1SS 1 I t  

D B F  Fuel 8% U02 i n  T u f f  (47% water) 5K y r  burn 
3SS 21 0 1 e 

3SS21 0 1 a33 -88 
2 t  
355s 0 t 

54SS a8 1 e 
56SS 0 7 a5 1 a13 - 1  a15 3 0 4 e St 

56SS 0 7 a13 -1  a15 3 0 4 e 5 t  
Pa r t  B 8% U02 i n  Tu f f  (47% H20) DBF Fuel 5K y r  burn  
per c r i t i c a l  mass 10.1 MT U02 
60** 0 1 90 365.25 730.5 1826.25 3652.5 
r 6 i * *  f i - 2 0  

5 6 ~ ~ -  f 0 t 
0 module o r i g e n r  i s  f in ished.  com l e t f o n  code 0. cpu tine used 7.00 (seconds). 
1 ooooooooooo trrrrrrrrrrr ifi l i  i i i i i i i ggggggggggg eeceeheeeeeee nn nn sssssssssss 

ooooooooooooo'~ ,rrrrrrrrrrrrr i i 11 ( 1  i 1  i i i i ggggggggggggg ccemeeeeeee nnn nn ssssssessssss 
# - 
', 00 00 . g9 4% nnnn nn ss ss 
., u 00 j S  :- 00 i f :  ; 99 . ee - '  , *tm nn nn ss 
:'z oo Zitr ' , Qg r' ee L nn n n  nn r s  "o o,f oo . trrrrrrrrirrr 'r 99 9999999 s a e r w r e c  ' nn  nn nn ssssssssssss 

00 " 00 trrrrrrrrrrr 1 '  94 ' l sgg l90  ~ e t t e e e @  nn nn nn ssssssssesss 
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nn  nn nn  s s 
nn n n  nn  s s 
n n  nnnn ss ss 
n n  nnn sssssssssssss 
nn nn  sssssssssss 

i i ss 19 
i i i i i i i i i i i i gggggssgggssg 
iiiiiiiiiiii ggggggggggg 

- - 
eeeeeeeeeeeee 
teeeceeeeeeee 

vv vv iiiii 
vv vv iiiii 
vv vv 
vv W 
vv vv 
vv vv 
vv W 

vv VV 
vv vv 
vv vv 
vvv iiiil 
v iiiii 

iiiiii 
iiiiii 

dddddddddddd 
ddddddddddddd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 

aaaaaaaaa 
aaaaaaaaaaa 

aa aa 
a a ma 
aa ma 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aa aa 
ma aa 
a a sa 
a a aa 
aa a a 

sSsSSsSSSsS 
sSSsSSSSSsSsS 

6s 8 S 
s S 
S s 
s s ~ s s s s s s s  

ssSSSssSsSSS 
s S 
S S 

SS S S 
SSSSSSSSSSSSS 

SSSSSSSSSSS 

i 
i i i i i i 
iiiiii 

dd dd 
ddddddddddddd 
dddddddddddd 

0 

sssssssssss 
sssssssssssss 
ss 8 s 
88 
88 
.ssssssssssS 

SSSSSSSSSSSS 
88 
88 

s s ss 
SSSSSSSSSSSSS 

SSSSSSSSSSS 

CCCCCCCCCCC 
CCCCCCCCCCCCC 
CC CC 
c c 
C C 
C C 
C C 
CC 
CC 
CC cc 
CCCCCCCCCCCCC 

CCCCCCCCCCC 

aaaaaaaaa 
aaaaaaaaaaa 

ma a a 
a a aa 
a a aa 
aaaaaaaaaaaaa 
0801088881110 

0.0 a a 
aa aa 
aa a a 
aa I a 
aa aa 

eeeeeeeeeeeee 
eeeeeeeeeeeee 
ee 
ee 
e e 
eeeeeeeee 
eeeeeeeee 
ee 
ep - 
ee 

11111111111 eeeeeeeeeeeee 
, 1 1 1 l l l ~ l l l l  eeeeeeeeeeeee 
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................................................................................ 

.................................................................... 

................................................................................ 
***** ***** 
~1111 program v e r i f i c a t i o n  inf0,rmation *ec** 
***** ***** 
ere* *  code system: sca le  version: 4.3 **ttt 

****I ***** 
............................................................................... 
................................................................................ 
***** ***** 
***** ****a 
*+**I program: o r  i gen * * ~ t *  
***** ***** 
**.el c r e a t i o n  date: 03/13/96 c**** 
***** ***** 
**+.11 l i b r a r y :  / us r l / o rn l /Sca le /b in  ***** 
***** ***** 
***I* ***** 
**1+* t e s t  code: or igens c***c ***** ***** 
***t* .vers ion:  3.0 tat* .  
***** *a***  
**c11 j obname: dav i  s *a**.  
****a ***** 
***** da te  o f  execution: 08/28/96 ****+ 
**I** ***** 
***** t ime o f  execution: 18:37:22 * * e l *  ***** ***a* 
***** ***** 
................................................................................ 
................................................................................ 
................................................................................ 

1 
1 i n  u t  echo ( w i t h  break between col .  1-72 and 73-80) 
0 note: onry comnents a re  pe rm i t t ed  a f t e r  column 72. o - - - - - - - - - - - - - - - - - - - -  on l y  t h i s  i s  used as i npu t  d a t a . - - - - - - - - - - - - - - - - - - - - -  
0. ............................. columns 1-72.............................. 

OSS a8 26 a l l  71 e 
1st 1 l t  .-- . 
DBF f u e l  IX U O ~  i n  l u f f  (47% water) 5K y r  burn 

3SS 21 0 1 e 
3SS21 0 1 a33 -88 

2 t  
35ss 0 t 
r 54SS a8 1 c 
r 56SS 0 7 a5 1 a13 -1 a15 3 0 4 e 5 t  
565s 0 7 a13 - 1  a15 3 0 4 c 5 t  
Pa r t  B 8% UO2 i n  Tuff (47% H2O) DBF Fuel 
per c r i t i c a l  mass 10.1 M T  UOZ 
do** 0 1 90 365.25 730.5 1826.25 3652.5 
8 61** f l - 2 0  
8 65SS a4 1 22 1 22 1 52 1 22 1 

a25 1 22 1 22 1 52 1 22 1 

burn  

comen t  or t i t l e  end . -73-80. 
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6 t  
* 565s 0  - 1 0 a l O  1  e  t 
56SS fO t 

Owhen j ob  " f a i l s " ,  make sure no f i d o  i npu t  .......................................... i s  out  he re l  

0  0s a r r a y  I 2  e n t r i e s  read 
0 I S  a r r a y  1  e n t r i e s  read 
0  I t  
0  . machine word app l i ed  has, a t  Least, a  16 s i  n i f i c a n t  f i g u r e  accuracy. 
o dbl.s!L::-lired s p l i t  t e s t  f r a c t i o n ,  qxn = 9.1180~-84 
0  hal f -norm o f  m a t r i x  used, r x n  = T.OOOOE+OO 
0 4-p lace-accuracy- re tent ion  r a t i o ,  r a t i o 4  = 6.4516E-13 

3SS 21 0  1 a33 -88 
0  SS a r r a y  33 e n t r i e s  read 
0 2t 
ili br& in format ion .  .. - - 

c ross -sec t i on  data  taken f rom p o s i t i o n  number 1  o f  l i b r a r y  on u n i t  21. 

pass 1 . , 
ass 0 

!scale-r stem c o n t r o l  module mrs2 l i b r a r  
used a  time-dependent neut ron spectrum gr *ash o f  (he above passe' 

pass 0 a p p l i e s  s t a r t - u p  f u e l  d e n s i i t l e s  
pass n a p p l i e s  mid  t ime del:Jtle, o f  nth ( ~ r a r r ~ , $ p t e r v a l  T-: f i r s t  t l b r a r  u  dated was.., i I ... I 

,,,t (, 
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made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2 a 
* data from the l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  * 
t decay data, i n c l u d i n g  gamma and t o t a l  energy, are from endf /b -v i  a 

neutron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the  apresas2* case updat ing a l l  nuc l i des  on the  sca le  *&lrnup8* l i b r a r y  i 
f i s s i o n  product y i e l d s  a r e  from endf/b-v 

hoton l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
tRe photon data a r e  from the master photon data base, 

produced t o  Inc lude bremsstrahlung from uo2 m a t r i x  

c see i n fo rma t ion  above t h i s  box ( i f  present )  f o r  Later  updates 

.. 
0 .other i d e n t i f i c a t i o n  and s i zes  o f  l i b r a r  . 
0 data se t  name: / ~ s r l / o r n l / ~ c a l e / d a t a / ~ r ~ i m l ~ r  
0 3/13/1996 date l i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  

689 number o f  l igh t -e lement  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product nuc l i des  

0 7935 number o f  nonzero o f f - d i a  one1 m a t r i x  elements 
0 ................................................................................ 
Oobtain ing data  from p o s i t i o n  no. 1 on u n i t  no. 71 
I 

Par t  B 8% UO2 i n  
0 

charge 
he 4 1.17E+01 
t l 2 0 6  2.19E-15 
t i 2 0 7  2.08E-10 
t1208 7.46E-12 
t1209 1.46E-12 
pb206 2.75E-01 
pb207 3.94E-02 
pb208 6.26E-03 
pb209 6.18E-09 
pb210 4.73E-03 
pb211 1.61E-09 
pb212 4.42E-09 

1.10E-08 1;:: .00E+00 
b i z09  2.01E-02 
bi210n .00E+00 
bi21O 2.91E-06 
b j211 9.54E-11 
b12lZ 4.20E-10 
b i213 1.47E-09 
b i214 8.17E-09 
po2lO 8.04E-05 
po211m .00E+00 
po211 1.05E-15 
po212 2.21E-20 
po213 2.21E-18 
po214 1.12E-15 

Tu f f  (47% 

dischar e 
1 .17~+81 
2.19E-15 
2.08E-10 
7.46E-12 
1.46E-12 

H2O) DBF Fuel 5K y r  bu 
n u c l i d e  con 
bas is  =per 

.O d 1 . 0 d  90 
1.17E+01 1.17E+01 1.1 
2.19E-15 2.19E-15 2.1 
2.08E-10 2.08E-10 2.0 
7.46E-12 7.62E-12 7.5 
1.46E-12 1.46E-12 1.4 
2.75E-01 2.75E-01 2.7 
3.94E-02 3.94E-02 3.9 
6.26E-03 6.26E-03 6.2 
6.18E-09 5.89E-09 6.1 
4.73E-03 4.73E-03 4.7 
1.61E-09 1.61E-09 1.6 
4.42E-09 4.42E-09 4.4 
1.1OE-08 1.10E-08 1.1 

.00E+00 .00E+00 .O 
2.OlE-02 2.01E-02 2.0 

.00E+00 .00E+00 .O 
2.91E-06 2.91E-06 2.9 
9.54E-11 9.54E-11 9.5 
4.20E-10 4.29E-10 4.2 
1.47E-09 1.47E-09 1.4 
8.17E-09 8.18E-09 8.1 
8.04E-05 8.04E-05 8.0 

.00E+00 .00E+00 .O 
1.05E-15 1.05E-15 1.0 
2.2lE-20 2.25E-20 2.2 
2.2lE-18 2.21E-18 2.2 
1.12E-15 1.12E-15 1.1 

n 
ent ra t ions ,  grams 
r i t i c a l  mass 10.1 HT U02 
0 d 365.3 d 730.5 d 
'E+01 1.17E+Ol 1.17E+01 
'E-15 2.19E-15 2.19E-15 
IE-10 2.08E-10 2.08E-10 
IE-12 7.48E-12 7.44E-12 
IE-12 1.46E-12 1.46E-12 
E-01 2.75E-01 2.75E-01 
E-02 3.94E-02 3.95E-02 
IE-03 6.26E-03 6.27E-03 
1E-09 6.18E-09 6.19E-09 
IE-03 4.73E-03 4.73E-03 
E-09 1.61E-09 1.61E-09 
IE-09 4.43E-09 4.4lE-09 
IE-08 l. lOE-08 1.10E-08 
IE+00 .00E+00 .00E+00 
E-02 2.01E-02 2.01E-02 
IE+OO .OOE+OO .00E+00 
E-06 2.91E-06 2.91E-06 
IE-11 9.56E-11 9.56E-11 
!E-10 4.2OE-10 4.18E-10 
'E-09 1.47E-09 1.47E-09 
'E-09 8.18E-09 8.18E-09 
IE-05 7.95E-05 7.94E-05 
IE+00 .00E+00 .00E+00 
IE-15 1.06E-15 1.06E-15 
!E-20 2.21E-20 2.20E-20 
E-18 2.21E-18 2.21E-18 
!E-15 1.12E-15 1.13E-15 

ac t  fn ides  
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Par t  B 8% U02 i n  Tu f f  (47% 
0 

charge 
6.OBE+00 
5.53E-11 
1.26E-04 
8.40E-01 
1.42E-08 
3.36E-04 
4.23E-09 
1.89E-09 

.OOE+OO 
3.60E-18 
1.16E-14 
2.78E-04 
1.53E+01 
2.28E+03 
1.63E+05 
4.25 E+04 
7.57E-04 
8.65E+06 
7.57E-05 
2.90E-35 

.00E+00 
2.05E-09 
4.89E-10 
2.32E-04 
9.90€+03 

.3.63k-04 
1.09E-02 
2.47E-37 
2.20E-12 

.00E+00 

dischar e 
6.08~+!0 
5.53E-11 
1.26E-04 
8.40E-01 
1.42E-08 
3.36E-04 
4.23E-09 
1.89E-09 

.00E+00 
3.60E-18 
1.16E- 14 
2.78E-04 
1.53E+01 
2.28E+03 
1.63E+05 
4.25E+04 
7.57E-04 
8.65E+06 
7.57E-05 
2.90E-35 

.00E+00 
2.05E-09 
4.89E-10 
2.32E-04 
9.90E+03 
3 - 6 3 ~ - 0 4  
1.09E-02 
Z.47E-37 
2.2OE-12 

.00E+00 

; H20) DBF Fuel 5K y r  burn 
nuc l i de  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 M T  UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

6.08E+00 6.08E+00 6.08E+00 6.08E+00 
2.01E-30 .00E+00 .00E+00 .00E+00 
1.26E-04 1.26E-04 1.26E-04 1.26E-04 
8.40E-01 8.40E-01 8.40E-01 8.40E-01 
8.39E-09 2.99E-29 .00E+00 .00E+00 
3.36E-04 .3.36E-04 3.36E-04 3.36E-04 
4.23E-09 4.23E-09 4.24E-09 4.23E-09 
1.89E-09 1.89E-09 1.89E-09 1.89E-09 

.OOE+OO .00E+00 .00E+00 .OOE+OO 
3.48E-18 1.79E-19 1.86E-23 9.61E-29 
9.86E-15 4.14E-21 7.87E-41 .00E+00 
2.78E-04 2.77E-04 2.75E-04 2.72E-04 
1.53~+01 1.53E+01 1.53E+01 1.53E+Ol 
2.28E+03 2.28E+03 2.28E+03 2.28E+03 
1.63E+05 1.63E+05 1.63E+05 1.63E+05 
4.25E+O4 4.25E+04 4.25E+04 4.25E+04 
6.83E-04 7.46E-08 1.29E-09 1.23E-09 
8.65E+06 8.65E+06 8.65E+06 8.65E+06 
2.55E-23 .00E+00 .00E+00 .00E+00 
2.90E-35 2.90E-35 2.90E-35 2.91E-35 

.OOE+OO .OOE+OO .OOE+OO .00E+00 
2.05E-09 1.75E-09 1.08E-09 5.71E-10 
2.33E- 10 .OOE+OO .00E+00 .OOE+OO 
2.32E-04 2.32E-04 2.32E-04 2.32E-04 
9.90E+03 9.90~+03 9.90E+03 9.90E+03 
2.61E-04 8.96E-11 8.92E-11 8.88E-11 
8.21E-03 2.92E-11 2.91E-11 2.91E-11 
2.48E-37 2.47E-37 2.48E-37 2.48E-37 
2.19E-19 1.8OE-39 l.8OE-39 1.80E-39 

.00E+00 .OOE+00 .00E+00 .00E+00 

act  1 
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pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
put44 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

1 
Par t  B 

0 
Fuel 5K y r  burn 

nuc l i de  concentra 
bas is  =per c r i t i c  
1.0 d 90.0 d 

8.59E-06 6.3OE-06 
6.43E-15 6.39E-15 
4.05E-09 4.01E-09 
4.24E-12 4.24E-12 
1.99E-14 1.99E-14 
1.66E-18 1.66E-18 
1.37E-21 1.37E-21 
7.56E-39 .00E+00 
1.01E-36 1.01E-36 

.00E+00 .00E+00 
3.10E-28 2.56E-28 
2.06E-38 .00E+00 

.00E+00 .00E+00 
6.78E-26 6.78E-26 
8.66E-30 8.55E-30 
1.16E-31 1.16E-31 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 
8.87E+06 8.87E+06 

ac t i n ides  

act  i n i des  

Tu f f  (47% H20) DBF 
~ t i o n s ,  grams 
: e l  mass 10.1 MT UOZ 

365.3 d 730.5 d 
2.83E-06 1.60E-06 
6.27E-15 6.12E-15 
3.90E-09 3.75E-09 
4.24E-12 4.24E-12 
1.99E-14 1.99E-14 
1.66E-18 1.66E-18 
1.37E-21 1.37E-21 

.00E+OO .00E+00 
1.01E-36 1.01E-36 

.00E+00 .00E+00 
l .4 lE-28 6.39E-29 . OOE+OO .00E+00 

.00E+00 .00E+00 
6.78E-26 6.78E-26 
8.2lE-30 7.79E-30 
l.16E-31 1.16E-31 

.OOE+OO .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+00 
8.87E+O6 8.87E+06 

charge 
8.60E-06 
6.43E-15 
4.05E-09 
4.24E-12 
1.99E-14 
1.66E-18 
1.37E-21 
4.32E-32 
1.01E-36 

dischar e 
8 .60~-16  
6.43E-15 
4.05E-09 
4.24E-12 
1.99E-I4 
1.66E-18 
1.37E-21 
4.32E-32 
1.01E-36 

.00E+00 
3.11E-28 
3.63E-36 

.00E+00 
6.78E-26 
8.66E-30 
1.16E-31 

.00E+00 

cm242 
cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
c f  250 
cf251 
c f  252 
c f  253 
cf254 
cf255 
es253 
es254m 
es254 
es255 

s t50 
t o t a l  

1 
P a r t  I 

0 
tu f f  (47% HZ01 DBF 

bas i s  =per c r t t t c a l  
charge 
.00E+00 

4.77E-07 

dischar  l 
.00E+!0 

4.77E-07 
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t1207 
t 1208 
t l 2 0 9  
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 

I:;;: 
bj209 
b12lOm 
bi210 
b i211 
b i t 1 2  
bi213 
bi214 
po2lO 
po2l  l m  
p0211 
p0212 
p02 13 
p02 14 
p02 15 
p02 16 
p02 18 
at217 
rn218 
rn219 
rn220 
rn222 
f r221 
f r223 
re222 
ra223 
ra224 
ra225 
ra226 
re228 
8 ~ 2 2 5  
re227 
8 ~ 2 2 8  
th226 
th227 
th228 
th229 
th230 
th231 

P a r t  B 

charge 
6.67E-07 
2.00E-03 
2.91E+00 
3.97E-02 
6.12E-03 

Tu f f  (47% 

dischar c 
6 .67~-87  
2.00E-Of 
2.91E+00 
3.97E-02 
6.12E-03 

3.96E-02 
2.21E-03 
5.99E-04 

.00E+00 

.00E+00 

.00E+00 
2.85E-02 
3.61E-01 
3.97E-02 
6.15E-03 
3.61E-01 

.00E+00 

.OOE+OO 

.00E+00 
3.61E-01 
3.97E-02 
6.15E-03 
2.85E-02 
3.61E-01 
3.61E-01 

.00E+00 
1.09E -04 
3.94E-03 
2.79E-02 
3.61E-01 
3.97E-02 
6.15E-03 
3.6lE-01 
2.85E-02 
9.82E-14 
3.97E-02 
6.15E-03 
3.61E-01 
2.85E-02 
5.48E-04 
9.82E-14 
3.97E-02 
6.15E-03 
2.85E-02 
3.61E-01 
6.67E-07 
2.85E-02 
3.97E-02 
6.67E-07 
9.82E-14 
3.92E-02 
6.15E-03 
2.85E-02 
6.12E-01 
4.25E-01 

H2O) DBF Fuel 5K r burn 
nuclTde radioac t i v i t y ,  cu r ies  
bas is  = e r  c r l t i c a l  Rass 

1.0 d 90.0 d 365.3 d 
6.67E-07 6.67E-07 6.67E-07 
7.28E-23 .00E+00 .00E+00 
2.91E+00 2.91E+OO 2.91E+00 
3.97E-02 3.97E-02 3.97E-02 
3.61E-03 1.28E-23 .00E+00 

ac t  i n ides  
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Par t  B 
0 

8% U02 f n  Tuf f  (47% HZO) DBF Fuel 5K r  burn act in ides  
nucl!dc rad ioac t i v i t y ,  cur ies  
bas is  = cr  c r i t i c a l  mass 10.1 MT U02 

charge dischar e .O d  1.0 d  b0.0 d  365.3 d 730.5 d 1826.3 d  3652.5 d  
2.85E-02 2.85E-12 2.85E-02 2.85E-02 2.09E-02 9.39E-03 5.3lE-03 4.17E-03 4.05E-03 
3.32E-13 3.32E-13 3.32E-13 3.32E-13 3.30E-13 3.24E-13 3.16E-13 2.94E-13 2.60E-13 
3.28E-07 3.28E-07 3.28E-07 3.28E-07 3.25E-07 3.16E-07 3.04E-07 2.71E-07 2.24E-07 
7.28E-13 7.28E-13 7.28E-13 7.28E-13 7.28E-13 7.28E-13 7.28E-13 7.28E-13 7.28E-13 
6.12E-15 6.12E-15 6.12E-15 6 .12~-15  6.12E-15 6.12E-15 6.12E-15 6.12E-15 6.11E-15 
1.51E-22 1.51E-22 1.5lE-22 1.51E-22 1.5lE-22 1.51E-22 .51E-22 1.51E-22 1.51E-22 
5.82E-24 5.82E-24 5.82E-24 5.82E-24 : 5.82~-24 5.82E-24 .82E-24 5.82E-24 5.82E-24 

I I I I l l  

1 
5.09E-25 5,OPE-25 5.09E-25 9.13E-32 ' .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

a ' ,, I! 
21 a ,  

8 
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cm250 
em25 1 
bk249 
bk250 
bk25 1 
c f  249 
cf250 
cf251 
c f  252 
cf253 
cf254 
cf255 
1x253 
es254m 
es254 
es255 

8250 
t o t a l  

1 

Per t  B 

h 3 
li 6 
L i  7 
be 9 
be 10 

c 14 
n i  66 
cu 66 
zn 66 
cu  67 
zn 67 
zn 68 
zn 69 
zn 69m 
ga 69 
zn 70 
ga 70 
ge 70 
zn 71 
zn 71m 
ga 71 
ge 71 
ge 7lm 
co 72 
n i  72 
c u  72 
zn 72 
ga 72 
ge 72 
co  73 
ni 73 
c u  73 
zn 73 
ga 73 
ge 73 
ge 73m 
co 74 

charge 
3.90E-05 

Tu f f  (47% 

d ischar  e 
3 .90~ -15  
9 - L P E - 0 5  

H2O) DBF Fuel 5K y r  burn 
nuc l i de  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT U02 
1.0 d 90.0 d 365.3 d 730.5 d 

3.89E-05 3.84E-05 3.68E-05 3.48E-05 
9.49E-05 9.49E-05 9.49E-05 9.49E-05 
2.29E-06 2.29E-06 2.29E-06 2.29E-06 
4.42E-06 4.42E-06 4.42E-06 4.42E-06 
2.94E-05 2.94E-05 2.94E-05 2.94E-05 
4.47E-06 4.47E-06 4.47E-06 4.47E-06 
1.11E-13 1.86E-25 .OOE+00 .00E+00 
1.72E-16 2.90E-28 .00E+00 .00E+00 
7.52E-08 7.52E-08 7.52E-08 7.52E-08 
2.12E-14 8.46E-25 .00E+00 .00E+00 
1.28E-08 1.28E-08 1.28E-08 1.28E-08 
6.92E-10 6.92E-10 6.92E-10 6.92E-10 
2.15E-16 .00E+O0 .00E+00 .00E+00 
2.93E-15 .00E+00 .00E+00 .00E+00 
2.17E-08 2.17E-08 2.17E-08 2.17E-08 
5.31E-07 5.31E-07 5.31E-07 5.31E-07 
2.57E-38 .00E+00 .OOE+OO .OOE+OO 
4.98E-10 4.98E-10 4.98E-10 4.98E-10 

.00E+00 .00E+00 .00E+00 .00E+00 
1.26E-14 .00E+00 .00E+00 .00E+00 
6.77E-06 6.77E-06 6.77E-06 6.77E-06 
6.44E-17 2.93E-19 1.66E-26 4.03E-36 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 . OOE+OO .00E+00 

.00E+O0 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
7.79E-10 1.16E-23 .00E+00 .00E+00 
2.94E-10 5.03E-24 .00E+00 .00E+00 
6.82E-04 6.82E-04 6.82E-04 6.82E-04 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.53E-11 .00E+00 .00E+00 .OOE+OO 
2.85E-03 2.85E-03 2.85E-03 2.85E-03 
4.30E- 16 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 
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Pa r t  B 

zn 76 
ga 76 
ge 76 
8s 76 
se 76 
n i  77 
cu 77 
zn 77 
ga 77 
ge 77 
ge 77m 
as 77 
se 77 
se 77m 
n i  78 
cu 78 
zn 78 
ga 78 
ge 78 
as 78 
se 78 
cu  79 
zn 79 
ga 79 
ge 79 
as 79 
se 79 
se 79m 
br 79 
b r  7910 
k r  79 
cu 80 
zn 80 
ga 80 
ge 80 
as 80 
r e  80 
b r  80 
br 80m 
kr 80 

l u f f  (47% HZ01 DBF 

- 0  d 

Fuel 5K y r  bu rn  
nuc l i de  concentra 
bas is  =per c r i t i c  
1.0 d 90.0 d 

.00E+00 .OOE+OO 

.OOE+OO .00E+00 

f i s s i o n  products 
~ t i o n s ,  g ra  
:a1 mass 10 

365.3 d 
.00E+00 
. OOE+OO 

charge 
3.27E-12 
2.67E-11 
9.28E-02 
1.62E-11 
1.17E-05 
7.95E-18 
5.75E-15 
1.45E-12 
2.13E-11 
2.38E - 08 
8.72E-11 
2.64E -07 
2.07E-01 
1.05E-13 
1.54E-18 
7.28E-16 

d i  scharge 
3.27E-12 
2.67E-11 
9.28E - 02 
1.62E-11 
1.17E-05 
7.95E-18 
5.75E-15 
1.45E-12 



Aug 28 18:37 ' 1996 F i l  l e  Name: or -0200-00021 REV 00 ATTACHHEN 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
5.03E+00 
1.19E-07 

.00E+00 

.00E+00 

.00E+00 

826.3 d 
.00E+00 
.00E+00 
.00E+00 

8.60E+00 
.00E+00 
.00E+00 

5.27E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.42E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.58E-02 
.OOE+OO 

3.32~+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.38~+01 
9.44E-38 

r00E+00 
l.14E-03 

.00E+00 

.00E+00 

I T  X X I  - Pa 

P a r t  B 
0 

Tuff (47% H20) DBF Fuel 5 K  yr burn 
nuc l ide  concentra 

f i s s i o n  
t i o n s ,  gra 
a1 mass 10 
365.3 d 

.00E+00 

.00E+00 

.00E+00 
8.60E+00 

.00E+00 

.00E+00 
5.27E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.42E+01 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 
2.89E+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.04E-02 

.00E+00 
3.32E+01 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.38E+01 1,; lo:; :: 
jl; :;;;:: 
I' ~OOE+OO 

2 - i/, 
, ' 

' I 

I ' , \ -  7 
, I  I f  

basis  =per c r i t i c  
charge 

1.46E-10 
9.69E-10 
2.57E-10 

dischar l 
1.46~-80 
9.69E-10 
2.57E-10 
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se 
b r  
k r  
r b 
s r  
s r  
ge 
as 
se 

Par 

b r 
k r  
r b  
s r  
a S 
se 
b r 
k r  
r b  
s r  
Y 
Y 

as 
se 
b r  
k r  
r b  
r b  
s r  

Y 
Y 

z r 
z r  
se 
b r 
k r  
r b  
s r  

Y 
Y 

z r  
nb  
se 
b r  
k r  
r b  
s r  
Y 
z r 
nb 
se 
b r  
k r  
r b  
s r 

Y 

charge 
8.40E-09 
9.10E-06 
9.71E-07 

Tu f f  (47% 

discharge 
8.40E-09 
9.10E-06 
9.71E-07 
1.01 E+O2 

1.06E-09 
2.78E-08 
2.85E-06 
7.04~+01 
1.30E-04 
2.34E-12 
8.03E-16 
1.06E-12 
1.41E-10 

H2O) DBF 

.O d 
8.40E-09 
9.10E-06 
9.71E-07 
1 .OlE+O2 
6.92E- 15 
1.33E-11 
1.48E-09 
2.21E-07 
1.12E-06 
5.38E-03 
1.37E+02 
2.00E-12 
3.69E-17 
2.86E-12 
3.42E-10 
4.13E-08 
1.79E-07 
8.59E - 08 
1.34E+00 
3.47E-04 
1.53E-12 
1.66E+02 

.00E+00 
1.43E-13 
3.90E-11 
7.57E-09 
8.60E-08 
5.29E-05 
7.8OE-03 
2.67E-06 
1.72E+02 
2.11E-11 
5.87E-15 
3.66E-12 
8.46E-10 
5.77E-09 
1.53E-05 
2.01E-05 
1.76€+02 
1.46E-08 
1.52E-17 
2.02E-13 
1.89E-10 
5.57E-09 
7.51E-07 
4.14E-05 

Fuel 5K y r  burn  
n u c l i d e  concentra 
bas is  =per c r i t i c  
1 -0  d 90.0 d 

ions, gra 
11 mass 10 
365.3 d 

.00E+00 

.00E+00 

.00E+00 
1.01E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.60E-05 
1.37E+02 
1.23E-14 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.30E+00 
3.39E-04 . OOE+OO 
1.66E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.04E-04 . OOE+OO 
1.72~+02 
2.11E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.76E+O2 
1.46E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  oduc page 10 
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z r  93 
nb 93 
nb 93m 
b r  94 
k r  94 
r b  94 

Pa r t  B 

s r  94 
Y 94 

z r  94 
nb 94 
nb 94m 
b r  95 
k r  95 
r b  95 
s r  95 

Y 95 
z r  95 
nb 95 
nb 95m 
mo 95 
b r  96 
k r  96 
r b  96 
s r  96 

Y 96 
z r  96 
nb 96 
no 96 
k r  97 
r b  97  
rr 97  

Y 97  
z r  97  
nb 97  
nb 97m 
no 97 
k r  98 
r b  98 
rr  98 

Y 98 
z r  98 
nb 98 
nb 98m 
mo 98 
t c  98 
rb 99 
rr 99 

Y 99 
zr 99 
nb 99 
nb 99. 
*o 99 
t c  99 
t c  99n 
ru 99 

' 1996 F i l  

charge 
1.24E-07 
1.97E-06 
1.95E+02 
5.78E-05 

Ie  Name: or 

T u f f  (47% 

d ischar  e 
1.248-87 
1.97E-06 
1.95E+02 
5.78E-05 
1.45E-13 
6.48E-17 
2.42E-12 
8.92E-11 
3.74E-08 

*igen2.output BBA000000-01717-0200-00021 REV 00 

H20) DBF Fuel 5K y r  burn 
nuc l i de  concentra t i ons ,  gran 

e l  mass 10, 
365.3 d 

.00E+00 . OOE+OO 
1.95E+02 
5.78E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.91E-04 
2.25E-04 
1.27E-07 
1 .99E+02 

.00E+00- . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.95~+02 

.00E+00 
2.44E-01 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.78~+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
1.86E+02 
3.19E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.96E+02 

.00E+00 
1.62E+00 

ATTACHMENT X X I  - Page 14 
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rb100 
srlOO 
y l 0 0  

Pa r t  B 

zr100 
nb100 
n b l  OOm 
no100 
tclOO 
rulOO 
r b l O l  
s r l O l  

y101 
z r l O l  
nblO 1 
no101 
t c l O l  
r u l O l  
sr102 

y l 0 2  
zr lO2 
nb102 
molO2 
tc lO2 
tclO2m 
r u l 0 2  
r h l 0 2  
pdlO2 
sr103 
y103 

zr103 
nb103 
no103 
t c l 0 3  
ru103 
rh103 
rh l03m 
sr104 

y l 0 4  
zr lO4 
nb104 
110104 
tc104 
ru104 
rh104 
rh104m 
pd104 

y105 
zr105 
nb105 
no105 
t c l 0 5  
ru105 
rh105 
rhl05m 
pd105 

charge 
1.22E-08 
2.69E-09 
2 . l lE-10  
2.05E+02 
1.25E-10 
4.36E-01 

6.12E-16 
1.34E- 12 
l.26E-10 

T u f f  (47x 

d ischarge 
1.22E-08 
2.69E-09 
2.11E-10 
Z.OSE+OZ 
1.25E-10 
4.36E-01 

HZO) DBF 

.O d 
1.22E-08 
2.69E -09 
2.11E-10 
2.05E+02 
1.25E-10 
4.36E-01 
4.216-18 
2.47E-13 
6.07E-11 
1.87E-09 
1.07E-08 
1.37E - 06 
1.33E-06 
1.70E+02 
8.34E-14 
6.73E-I1 
2.08E-09 
1.59E-09 
9.09E-07 
7.08E-09 
1.97E-10 
1.45E+02 
9.76E-09 

.00E+00 
1.02E- 16 
6.06E-12 
2.72E-10 
1.12E-09 
6.85E-08 
5.63E-08 
3.52E-03 
1 . O9E+02 
3.49E-06 
4.35E-17 
2.4OE-14 
1.2OE-10 
1.3lE-09 
3.92E-08 
7.44E-07 
7.03E+01 
9.24E-10 
4.15E-10 
l.l9E+00 
2.62E-16 
1.37E-11 
2.96E-10 
1.37E-08 
1.90E-07 
6.67E-06 
5.32E-05 
5.34E-09 
4.14E+pl . r ,I 

Fuel  5K y~ 
nuc 1 i d e  
bas i s  =I 
1.0 d 

.00E+00 

.00E+00 

.00E+00 
2.05E+02 . OOE+OO 
4.36E-01 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

bu rn  
concent r a  

Der c r i t i c  
90.0 d 
.OOE+OO 
.00E+00 
.00E+00 

2.05~+02 
.00E+00 

4.36E-01 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.7OE+O2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

1.45~+02 
9.20E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.19E-04 
1.09E+02 
7.13E-07 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.03~+01 . OOE+OO 

.00E+OO 
l.l9E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
. .00E+00 
2.50E-23 

.OOE+OO 
4.14E+01 

t i o n s ,  g ra  
a1 mass 10 
365.3 d . OOE+OO . OOE+OO 

.00E+O0 
2.05~+02 

.00E+00 
4.36E-01 . OOE+OO 

.00E+00 . OOE+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
I. 7OE+02 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 
1.45~+02 
7.69E- 09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.58E-06 
1.09~+02 
5.53E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
7.03E+01 

.00E+00 

.00E+00 
1 .19~+00 . OOE+OO 

.00E+00 
r 00E+00 , OOE+OO ,, 00E+00 
,00E+00 
7 00E+00 
,00E+00 

i(,lbE+Ol 

f i s s i o n  products page 12 
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Par t  B 

7106 
zr106 
nb106 
no106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
09106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr108 
nb108 
mo108 
tc108 
ru108 
rh108 
rhlO8m 
pd108 
ag108 
agl08m 
cdlO8 
z r l 0 9  
nb l09 
no1 09 
t c l 0 9  
r u l 0 9  
rhlO9 
rhlO9m 
pd l09 
pdl09m 
rglO9 
rglO9m 
cdlO9 
nb l lO  
a0110 
t c l l O  
r u l l O  
r h l l O  
rhl lOm 
pd l lO  
ag110 
ag l  1 On 

Par t  B 

charge 
2.69E-18 
2.91E-13 
9.77E-12 
1.42E-09 
7.55E-09 
7.16E-03 
6.64E-09 
5.66E-11 
2.06E+01 
1.36E-18 
2.53E-20 
7.48E-16 
1.2OE-12 
1.89E-10 
2.09E-09 
2.676-08 
1.55E-07 
9.81E+00 
1.62E-13 
2.32E-03 
4.58E-17 
9.67E-15 
7.70E-12 
1.49E-10 
1.80E-08 
1.13E-09 
3.80E-10 
5.35E+00 
9.74E-15 
4.17E-09 
2.38E-06 
1.27E-20 
5.41E-16 
7.35E-13 
1.27E-11 
1.49E-09 
3.98E-09 
1.24E-09 
2.47E-06 
3.74E-11 
3.58~+00 
1.98E - 09 
6.11E-13 
1.07E-17 
1.96E-13 
1.41E-12 
2.50E-10 
8.40E-12 
5.51E-10 
1.87E+00 
1.47E-11 
5.20E-07 

Tu f f  (47% 

dischar l 
2.69E-78 
2.91E-13 
9.77E-12 
1.42E-09 
7.5%-09 
7.16E-03 
6.64E-09 
5.66E-11 
2.06E+01 
1.36E- 18 
2.53E-20 
7.48E-16 
1.2OE-12 
1.89E-10 
2.096-09 
2.67E-08 
1.55E-07 
9.81E+00 
1.62E-13 
2.32E-03 
4.58E-17 
9.67E-15 
7.70E-12 
1.49E-10 
1.80E-08 
1 -13E-09 
3.80E-10 
5.35E+00 
9.74E-15 
4.17E-09 
2.38E-06 
1.27E-20 
5.41E-16 
7.35E- 13 
1.27E-11 
1.49E-09 
3.98E - 09 
l.24E-09 
2.47E-06 
3.74E-11 
3.58E+00 
1.98E-09 
6.11E-13 
1.07E-17 
1.96E-13 
1.41E- 12 
2.50E-10 
8.40E-12 
5.51E-10 
1.87E+00 
1.47E-11 
5.20E-07 

Tu f f  (47%. 

H20) DBF 

H2O) DBF 

Fuel 5K y r  burn 
nuc l i de  concentrations, grams 
bas is  =per c r i t i c a l  mass 10.1 MT UO2 
1 . 0 d  9 0 . 0 d  3 6 5 . 3 d  730.5d 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 .00E+00 
7.14E-03 6.05E-03 3.62E-03 1.83E-03 
6.63E-09 5.62E-09 3.36E-09 l.7OE-09 
2.62E-14 .00E+00 .00E+00 .OOE+OO 
2.06E+01 2.06E+01 2.06E+Ol 2.06E+01 
1.18E-36 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+O0 

.OOE+OO .00E+00 .00E+00 .00E+00 
2.00E-27 .00E+00 .00E+00 .00E+00 
9.81E+00 9.81E+00 9.81E+00 9.81E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.32E-03 2.32E-03 2.32E-03 2.32E-03 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.35E+00 5.35E+00 5.35E+00 5.35E+00 
1.29E-17 1.28E-17 1.28E-17 1.27E-17 
4.17E-09 4.16E-09 4.15E-09 4.12E-09 
2.38E-06 2.38E-06 2.38E-06 2.38E-06 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.OOE+OO .00E+O0 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+O0 .00E+00 .00E+00 
7.35E-07 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.58~+00 3.58E+00 3.58E+00 3.58E+00 
5.91E-10 5.29E-19 3.50E-19 2.03E-19 
6.10E-13 5.34E-13 3.54E-13 2.05E-13 

.00E+00 .OOE+OO .00E+O0 .00E+00 

.00E+00 .00E+00 .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.87~+00 1.87~+00 1.87E+OO 1.87E+00 
8.04E-15 6.28E-15 2.93E-15 1.06E-15 
5.19E-07 4.05E-07 1.89E-07 6.85E-08 

Fuel 5K y r  burn  
nuc l i de  concentrations, grams 

f i s s i o n  

f i s s i o n  

products 

products 
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bas is  
1.0 d 

2.78E-02 
.00E+00 
.00E+00 . OOE+00 . OOE+OO 
.00E+00 

2.69E-11 
4.83E-10 
7.58E-06 
1.54E-12 
1.13~+00 
3.30E-23 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

:per c r i t i c  
90.0 d 

a1 mass 10 
365.3 d 
2.78E-02 . OOE+00 

.00E+00 . OOE+00 

charge 
2.78E - 02 
1.25E-19 
3.62E-15 
8.32E-13 
1.06E-11 
1.34E-10 
1.80E-08 
9.94E-09 

discharge 
2.78E-02 
1.25E-19 
3.62E-15 
8.32E-13 
1.06E-11 
1.34E-10 
1.80E-08 
9.94E-09 
8.29E-06 
8.31E- 10 
1.13~+00 
2.74E-14 
2.37E-21 
1.21E-15 
4.07E-14 
1.16E-11 
1-OLE-11 

c d l  10 
n b l l l  
m o l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  lm 
a91 11 
a g l l  lm 
c d l l l  
c d l l  lm 
nb112 
mol l2  
t c l l 2  
r u l l 2  
r h l l 2  
p d l l 2  
a g l l 2  
c d l l 2  
mol l3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
in113 
i n 1  13m 
mo l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cdl14 
in114 
i n l l 4 m  
sn114 
1101 15 
tc115 
ru115 
r h l 1 5  
pd115 
ag115 
ag115m 
cdl15 
cd115m 
in115 
l n l l 5 m  

Par t  B . . - 1 . . 

m115 

1 
products 8% U02 !n 

. . 
b - ,  ' ?  
charge 

2.29E-02 

H20) DBF Fuel  5K y r  burn  
n u c l i d e  concentrations, g r a m  
bas i s  =per c r i t i c a l  mass 10.1 MT U02 
1.0 d 90.0 d 365.3 d 730.5 d 

2.29E-02 2.29E-02 2.29E-02 2.29E-02 

f i s s i o n  page 15 

d i r c h a r  e 
2 .29~-82 
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. - .  .- 
rh116 
pd116 
ag116 
agl l6m 
cd116 
in116 
in1 16m 
sn116 
t c l l 7  
ru117 

.... . . 
i n l l 7m 
sn117 
sn l  l7m 
t c l  f 8 
ru118 
rh118 
pd118 
s g l l 8  
agl l8m 
cd118 
in118 
inl18m 
s n l l 8  
r u l l 9  
r h l l 9 .  
pd119 
me1 19 
cd119 
cdll9m 
in119 
i n l  l9m 
sn119 
sn l  l9m 
ru120 
rh12O 

1 
Part  B 8% UOZ i n  Tuf f  (47% HZ03 DBF Fuel 5K y r  burn 

' 4' !is;,( i I f i s s i o n  product8 
0 nuc l ide concentrr t ionr.  flrems I 

basis =per c r i t i c r l  8 r s r ~ l O . l  MT UO2 i 
charae discharae . .O d .1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d I 
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Pa r t  B 

sb l26 
sbl26m 
t e l 2 6  
xe126 
agl27 
cd127 
in127 

T u f f  (47% H20) DBF Fuel 5K y r  burn  
nuc l i de  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mess 10.1 HT UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

1.79E-07 9.57E-08 9.52E-08 9.52E-08 
7.24E-10 7.24E-10 7.24E-10 7.24E.10 
4.89E-02 4.89E-02 4.89E-02 4.89E-02 
2.36E-10 2.36E-10 2.36E-10 2.36E-10 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00Et00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 17 

charge 
1.83E-07 
8.53E-10 
4.89E-02 
2.36E-10 
4.79E-15 
2.16E-12 
1.52E-11 

d ischar  c 
1.83E-!7 
8.53E-10 
4.89E-02 
2.36E-10 
4.79E-15 
2.16E-12 
1.52E-11 
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Part  B 8% UO2 in  Tuf f  (47% H2O) DBF f u e l  5K y r  burn f i s s i o n  products 
nucl ide  concentrations, grams 
basis =per c r i t i c a l  mass 10.1 MT UO2 

.O d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 
1.12E-15 .00E+00 .00E+OO .OOE+OO .OOE+OO .00E+00 .00E+00 
6.14E-13 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
1.02E-08 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00~+00 
1.35E-07 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
9.96E-08 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
4.85E-04 3 .92~-04 2.35E- 12 .00E+00 .00E+00 .00E+00 .OOE+OO 

.b3E-05 1.18E-05 7.06E-14 .00E+00 .OOE+OO .OOE+OO .00E+00 
!.90E+02 1 .9OE+O2 1.90E+02 1.90E+02 1.90E+02 1.90E+02 1.90E+O2 
2.1OE-10 .89E-10 1.38E-14 2.25E-27 .00E+00 .OOE+OO .00E+00 
4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 

page 18 

charge 
1.12E-15 
6.14E-13 
l.02E-08 
1.35E-07 

i 
.96E -08 
.85E-04 
.43E-05 
.90~+02 
.10E-10 

4.14E-07 
c .  

dischar e 
i . izE-1s 
6.14E-13 
1.02E-08 
1 . ~ 5 ~ - 0 7  
9.96E-08 
4.85E-04 

1 .43E - 05 
.9OE+OZ 
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I 

Part B 8% UO2 I n  Tuff (47% H2O) DBF Fuel 5K yr burn f ission products 
0 nuclide cancentratfans. mrams - . . - - . . - - - - . . - - . . - . - - . - . . - - - 

basis  racr critical naks 10.1 MT UO2 
charge 

9.59E-12 
6.72E-10 
3.25E-08 
5.75E-07 
2.44E+00 
2.80E+02 
3.7fE-07 

dfschar e 
9.59E-12 
6.7ZE-10 
3.25E-08 
5.75E-07 
2. 44E+OO 
2.80E+02 
3.73E-07 

page 19 
. . 
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P a r t  B 0% UO2 i n  Tu f f  (47% HZO) DBF Fuel 5 K  y r  bu rn  
0 n u c l i d e  concentrat ions.  arams 

f i s s i o n  products 

bas is  =per c r i t i c a l  mais-10.1 MT U02 
charge d ischar  l .O d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

xe143 2.53E-11 2.53E-71 2.53E-11 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
cs143 1.11E-09 1.11E-09 1.11E-09 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
ba143 3.19E-08 3.19E-08 3.19E-08 .OOE+OO .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 
l a l C 3  2.0QE-06 2.09E-06 2.OQE-06 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

page 20 
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page 21 Par t  B 

8~1148 
cs149 
ba149 
La149 
ce149 
pr149 
nd149 
pm149 
m149  
eu149 
cs150 
bal5O 
la150 
ce150 

I$:;: 
pm150 
m150 
bu150 

Tu f f  (47% H20) DBF Fuel 5K y r  burn f i s s i o n  products 

charge 
6.52E-01 
2.59E-17 
4.61E-13 
7.19E-11 
1.78E-09 
6.44E-08 
3.03E-06 
9.32E-05 
7.89E+00 
9.71E-14 
1.69E-18 
4.87E-f4 
2.36E-12 
5.33E-10 
1.66E-09 
3.33€+01 
4.22E-10 
4.54E+01 
1.66E-08 

dischar e 
6.52~-!l 
2.59E-17 
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Par t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel 5K y r  bu rn  
nuc l i de .  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 
1 .Od  9 0 . 0 d  3 6 5 . 3 d  730.5d 

4.24Et00 4.24E+00 4.24E+00 4.24E+00 
7.29E-04 7.15E-04 6.73E-04 6.20E-04 
1.44E-01 1.44E-01 1.44E-01 1.45E-01 

.OOE+OO .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 
1.02E- 27 .00E+00 .00E+00 .00E+00 
2.96E-03 2.86E-03 2.55E-03 2.20E-03 

.00E+00 .00E+O0 .00E+00 .00E+00 
6.99E-01 6.99E-01 6.99E-01 7.OOE-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 ,OOE+00 .OOE+00 .00E+00 

.00E+00 ,00E+00 .00E+00 .00E+00 
*00E+00 ,00E+00 .00E+00 .00E+00 

I .68E-08 .00E+00 .00E+00 .00E+00 
.27E-05 2.2OE-07 7.68E-13 b.4lE-20 
.ZSE+OO 2,25E+00 2.25E+00 2.25E+00 
:~00E+00 .00E+00 .00E+00 .00E+00 

:q00E+00 ,00E+00 .00E+00 .00E+00 
;~OOE+OO ,00E+00 .00E+00 .bOE+OO 

f i s s f o n  products page 22 

charge discharge 
sm154 4.24E+00 4.24E+00 
eulSL 7 .29E-01  7-29E-01 
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pm157 
sm157 
eu157 
gd157 
p r158  
nd158 
pm158 
sm158 
eu158 
gd158 
p r159  
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sml60 
eu l60  
gd160 
tb160 
dy160 
nd161 
pm16 1 
sm16 1 
eu161 
gd161 
t b l 6 l  

1 
P a r t  B 

0 

charge 
1.43E-02 
3.02E-17 
3.59E-14 
5.68E-12 
4.18E-11 
3.93E-11 
1.27E-11 
6.06E-03 
7.13E-16 

1.56E-10 
2.48E-09 
2.89E - 07 
5.42E-02 
6.06E-17 
2.05E-13 
2.27E-12 
7.95E-10 
7.34E-09 
6.67E-01 
2.73E-18 
4.15E-15 
3.39E-13 
1.33E-10 
1.22E-09 
7.67E-08 
9.66E-02 
3.25E-16 
8.74E-15 
1.63E-11 
1.84E-11 
3.72E-02 
1.84E-08 
1.48E-04 
5.24E-18 
1.11E-15 
1.97E-13 
5.89E-12 
4.31E-11 
1.18E-07 

Tuff (47% 

d i s c h a r  e 
1.43E-82 
3.02E-17 
3.59E-14 
5.68E-12 
4.18E-11 
3.93E-11 
1.27E-11 
6.06E-03 
7.13E-16 

H2O) DBF 

.00E+00 .00E+00 .00E+00 .00E+00. 

.00E+00 .00E+00 .00E+00 .00E+00 
9.77E-08 .00E+00 .00E+00 .00E+00 
5.42E-02 5.42E-02 5.42E-02 5.42E-02 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
2.97E-18 .00E+00 .00E+00 .00E+00 
6.67E-01 6.67E-01 6.67E-01 6.67E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.19E-08 .00E+00 .00E+00 .00E+00 
9.66E-02 9.66E-02 9.66E-02 9.66E-02 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.72E-02 3.72E-02 3.72E-02 3.72E-02 
1.82E-08 7.75E-09 5.54E-10 1.67E-11 
1.48E-04 1.48E-04 1.48E-04 1.48E-04 

.00E+OO .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.07E-07 1.40E-11 1.37E-23 1.60E-39 

Fuel  5K y r  b u r n  
n u c l i d e  concent ra t ions ,  grams 
bas i s  r a e r  c r i t i c a l  mass 10.1 MT 002 

f i s s i o n  p roduc ts  page 23 
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Pa r t  6 
0 

8% UO2 i n  Tu f f  (47% H20) DBF Fuel 5K y r  burn 
noc11de r a d i o a c t i v i t y ,  cu 
bas i s  = er  c r i t i c a l  mass 

1.0 d b0.0 d 365.3 d 
3.77E-01 3.71E-01 3.56E-01 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
6.58E-07 6.58E-07 6.58E-07 
1.99E-05 1.99E-05 1.99E-05 
9.61E-08 1.62E-19 .00E+O0 
9.63E-08 1.62E-19 .00E+00 

.00E+00 .00E+00 .00E+00 
1.60E-08 6.40E-19 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 
1.04E-08 .00E+00 .00E+00 
9.68E-09 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 

.00E+00 .OOE+OO .00E+00 
3.26E-30 .00E+00 .00E+00 

.00E+00 .OOE+OO . OOE+OO 

.00E+00 .00E+00 .00E+00 
1.4OE-07 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 
1.04E-11 4.71E-14 2.67E-21 

.00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
7.29E-04 1.08E-17 .OOE+00 
9.07E-04 1.55E-17 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

f i s s i o n  products page 24 

charge 
3.77E-01 

.00E+00 

.00E+00 

.00E+00 
6.58E-07 
1.99E-05 
1.30E-07 
1.31E-07 

.00E+00 
2.lOE-08 

.00E+00 

.00E+00 
4.00E-08 
3.24E-08 

.00E+00 

.OOE+OO 
1.06E-09 

.00E+00 
2.19E-06 
9.36E-06 

.00E+00 
1.1OE-11 
5.51E-12 
7.13E-06 
3.70E-04 
8.59E-04 

1 .04E-03 
.04E-03 
.00E+00 

4 .46~-06 
5.23E-04 
2.59E-03 

discharge 
3.77E-01 

.00E+00 
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Par 

zn 
ga 
g e 
a S 
s e 
n i  
C U  
z n 
9s 
ge 
ge 
n s 
s e 
8 C  
n i  
C U  
z n 
98 
ge 
as 
s e 
C U  
z n  
g a 
g e 
a S 
8 e 
s e 
br 
br 
k r  
C U 
z n 
g a 
ge 

charge 
8.68E-02 
1.21E-01 

.00E+00 
2.54E-05 

.00E+00 
1.13E-05 
2.76E-03 
1.02E-01 
2.36E-01 
8.56E-02 
2.42E-01 
2.77E-01 

.00E+00 
8.86E-04 
1.70E-06 

T u f f  (47% 

d i s c h a r  e 
8.68E-82 
1.21E-01 

.00E+00 
2.54E-05 

.00E+00 
1.13E-05 
2.76E-03 
1.OZE-01 
2.36E-01 
8.56E-02 
2.42E-01 
2.77E-01 

.00E+00 
8.86E-04 
1.70E-06 

H2O) DBF 

.O d 
8.68E-02 
1.21E-01 

.00E+00 
2.54E-05 

.00E+00 
1.13E-05 
2.76E-03 
1.02E-01 
2.36E-01 
8.56E-02 
2.42E-01 
2.77E-01 

.00E+00 
8.86E-04 
1 .TOE-06 
8.93E-04 
l. lTE-01 
4.76E-01 
7.33E-01 
7.39E-01 

.00E+00 
l.8OE-04 
5 .85~-02 
6.12E-01 
1.39~+00 
1.49E+00 
1.55E-02 
1.47E+OO 

.00E+00 
1.69E-07 
3.49E-12 

1 .5 lE-05 
.55E-02 

3 .?7~-01 
3.92E+00 

Fue l  5K y 
nuc l i 
b a s i s  

1.0 d 
.00E+00 
.00E+00 
.00E+00 

1.35E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.97E-02 
.00E+00 

1.95E-01 . OOE+OO 
6.25E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.69E-06 
1.26E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.55E-02 

.00E+00 

.00E+00 

.00E+O0 
2.17E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

'r b u r n  
de  r a d i o a c  

= e r  c r i t  
g0.0 d . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.63E-18 
.00E+00 

1.80E-20 
.00E+00 
00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.55E-02 

.00E+00 

.00E+00 

.00E+00 
9.58E-31 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

t i v i t y ,  cu 
i c a l  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 
1.55E-02 . OOE+OO 

.00E+00 
' , OOE+00 

+00E+00 
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Part  B 8% UO2 i n  Tuff  ( 4 7 X  H2O) DBF Fuel 5K r burn 
0 nuclyde rad ioac t i v i  t v .  cur 

f i s s i o n  products 
, i es 

basis = er c r i t i c a l  mass 10.1 HT UO2 
charge discharge .O d 1.0 d 10.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

ge 82 4.38E+00 4.38E+00 4.38E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
as 82 6.99E+00 6.99E+00 6.99E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
as 82m 2.60E+00 2.60E+00 2.60E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
se 82 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
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r b  
r b  
sr  
ge 
as 
se 
br 
k r  
r b 
sr  
sr 
ge 
I S  
se 

1 
Pal 

0 

charge 
88 6.53E+01 
88 1.14E+02 
88 1.17E+02 
88 .00~+00 
89 7.24E-03 
89 4.12E+00 
89 4.31E+01 
89 1.47E+02 
89 1.55E+02 
89 1.56E+02 
89 .00E+00 
E9m 1.58E-02 
90 5.08E-05 
90 8.41E-01 
90 2.23E+01 
90 1.60E+02 
90 1.46E+02 
90m 4.17E+01 
90 1.89E+O2 
90 1.89E+02 
90m 1.67E-05 
90 .00E+00 
9Om .OOE+OO 
91 6.56E-02 
91 8.07E+00 
91 l.lOE+OZ 
91 .83~+02 
91 I.9iE+oz 
91 1.91E+OZ 
918 l.llE+OZ 
91 .00E+00 
91 1.22E-10 
92 4.28E-03 
92 1.23E+00 

:$ i:I:::8: 
92 .,. .92E+OZ 
92 ,, .94E+02 
92 ,-'' .00E+00 
92 '"1.63~-12 
93 .90E-05 

I ' 

Tuf f  (47% 

dischar e 
6.53~+81 
1.14E+02 
1.17E+02 . OOE+OO 
7.24E - 03 
4.12E+00 
4.31E+01 
1.47E+02 
1.55E+02 
1.56E+02 

.00E+00 
1.58E-02 
5.08E-05 
8.41E-01 
2.23E+01 
1.60E+02 
1.46E+02 
4.17E+OI 
1.89E+02 
1.89E+02 
1.67E-05 

.OOE+OO 

.00E+00 
6.56E - 02 
8.07~+00 
l.lOE+OZ 
l.83E+02 
1.91E+O2 
I .91E+O2 
1.11E+O2 

.OOE+OO 
1.22E-10 
b.28E-03 
1.23~+O(I 
5.61E+01 

i .57E+02 
.92E+02 
,94E+02 
,00E+00 

, 1;:::::: I' 

!: 
:'I 

I.,. 

.i;. 

H20) DBF :uet 5 K  y r  burn 
nucl ide  radioa 
basis = er c r i  

1.0 d g0.0 d 
.00E+00 .00E+00 

3.26E-01 .00E+00 
3.64E-01 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 
1.54E+02 4.55~+01 

.00E+00 .00E+00 
1.43E-02 4.23E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.88E+02 1.87E+02 
1.89E+02 1.87E+02 
9.09E-08 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.34E+01 .00~+00 
1.90E+02 6.64E+01 
2.12E+01 .00E+00 

.00E+00 .00E+00 
1.22E-10 1.22E-10 

.00E+00 .OOE+OO 

.00E+00 .OOE+OO 
r00E+00 .00E+00 
.00E+00 .00E+00 

b 4E-01 .00E+00 
r: l lE+oo . .OOE+OO 

400E+00 .00E+00 
1.63E-12 1.63E-12 

t 00E+00 .00E+00 

: i v i t y ,  Cl 
c a l  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.04E+00 

.00E+00 
9.71E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.84E+02 
1.84E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.55E+00 

.00E+00 

.00E+00 
1.22E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
*00E+00 
.00E+00 

1.63E-12 
00E+00 
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P a r t  B 8% UO2 i n  T u f f  (47% 

charge 
1.98E+02 
2.11E+O2 

.00E+00 
1.08E-05 
4.62E-05 
7.20E-05 
3.69E-01 
2.76E+01 
1.77E+02 
2.12E+O2 
2.14~+02 
2.14E+02 
2.38E+00 

.00E+00 
1.70E-05 
7.40E-02 
7.04E+00 
1.29€+02 
2.00€+02 

.00E+00 
2.46E - 02 

.00E+00 
6.76E-04 
2.50E+00 
6.73E+01 
1.63E+02 
1.89E+02 
1.89E+02 
1.79E+O2 

.00E+00 
2.16E-04 
1.14E-01 
2.41E+01 
1 .2OE+O2 
1.94E+02 
1.95E+02 
8.18E-01 

.00E+00 
2.77E - 08 
2.65E-03 
1.18E+01 
7.91~+01 
1.89E+02 
1.22E+02 

discharge  
1.98E+02 
2.11E+O2 

.00E+00 
1.08E-05 
4.62E-05 
7.20E-05 
3.69E-01 
2.76€+01 
1.77E+O2 
2.12E+O2 
2.14E+02 
2.14E+02 
2.38E+00 

.00E+00 
1.70E-05 
7.4OE - 02 
7.04E+00 
1.29E+O2 
Z.OOE+OZ 

.00E+00 
2.46E-02 

.00E+00 
6.76E-04 
2.50E+00 
6.73E+01 
1.63E+02 
1.89E+O2 
1.89E+02 
1.79E+02 

.00E+00 
2.16E-04 
1.14E-01 
2.41E+01 
l.ZOE+OZ 
1.94E+02 
1.95E+02 
8.18E-01 

.00E+00 
2.77E-08 
2.65E-03 
l.l8E+Ol 
7.91~+01 
1.89E+02 
1.22E+O2 

igen2.output  BBA000000-01717-0200-00021 REV 00 

H20) DBF Fuel  5K r b u r n  
n u c l r d e  r a d i o a  
b a s i s  = e r  c r i  

1.0 d 10.0 d 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.08E-05 1.08E-05 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+00 .OOE+OO 

2.12E+02 8.10E+01 
2.14E+02 1.35E+02 
2.38E+00 9.52E-01 

.00E+00 .00E+00 

.00E+00 .OOE+OO . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 - .00E+00 
1.21E-02 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+OO .OOE+OO 

.00E+00 .00E+00 
7.05E+01 .00E+00 
7.08E+Ol .00E+00 
6.69E+01 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.90E-09 .00E+00 

.00E+00 .OOE+OO 
2.77E-08 2.77E-08 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

: t i v i t y ,  cu 
: i c e 1  mass 

365.3 d 
.00E+00 
.00E+00 

r i e s  
10.1 MT UO 
730.5 d 

.00E+00 

.00E+00 

.00E+00 
1 .O8E-05 

.00E+00 

.00E+00 

.00E+O0 

.OOE+OO 

.OOE+OO 

.00E+00 
7.88E-02 
1.79E-01 
9.27E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.77E-08 

.OOE+OO 

.OOE+OO 

.00E+OO 

.00E+00 

.00E+00 
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.00E+00 

.00E+00 

.00E+00 
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- nb 99m 
mo 99 
t c  99 
t c  99m 
r u  99 
rb100 
srlOO 
y l 0 0  

1 
Pa r t  B 

0 
8% UO2 i n  Tu f f  (47% 

charge 
1.94E+02 
2.02E+O2 
7.99E+00 

.00E+00 
8.91E-01 

.00E+00 
5.02E-06 
1.42E-01 
1.36E+01 
1.05E+02 
1.69E+02 
1.74E+02 
1.74E+02 

.00E+00 
3.21E-02 
8.28E+00 
7.94E+01 
1.35E+02 
1.48E+02 
1.48E+02 
8.33E-02 

.00E+00 
1.18E-05 

.00E+00 
9.30E-05 
2.55E+00 
2.29E+01 
8.18E+01 
1.11E+O2 
1.14E+02 
1.14E+02 

.00E+00 
1.14E+02 
2.90E-05 
2.03E-02 
5.05E+00 
2.96E+01 
7.10E+01 
7.35E+01 

.00E+00 
2.37E+00 
1.73E-01 

.00E+00 
1.91E-04 
2.99E+00 
1.08E+01 
4.14E+01 

d ischar  e 
1.94~+82 
2.02E+O2 
7.99E+00 

.00E+00 
8.91E-01 

.00E+00 
5.02E-06 
1.42E-01 
1.36E+01 
1.05E+02 
1.69E+02 
1.74E+02 
1.74E+02 

.00E+00 
3.21E-02 
8.28E+OO 
7.94E+01 
1.35E+02 
1.48E+02 
1.48E+02 
8.33E-02 

.00E+00 
l.18E-05 

.00E+00 
9.30E - 05 
2.55E+00 
2.29E+O1 
8.18E+01 
1.11E+02 
1.14E+02 
1.14E+02 

.00E+00 
1.14E+02 
2.9OE-(15 
2.03E-02 
5.05E+00 
2.96E+01 
7.1OE+Ol 
7.35E+01 

.00E+00 
2.37E+00 
1.73E-01 

.00E+00 
1.91E-04 
2.99E+OO 
1 .O8E+O1 
4.14E+01 

H20) DBF Fuel 5K yr burn  
n u c l i d e  r a d i o a c t i v i t y ,  CI 
bas is  = e r  c r i t i c a l  mass 

1.0 d 10.0 d 365.3 d 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

l.18E-05 1.11E-05 9.29E-06 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

1.12E+02 2.32E+01 1.80E-01 
.00E+00 .00E+00 .00E+00 

1.12E+02 2.32E+01 1.80E-01 
.00~+00 .OOE+OO .60E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
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tc105 
ru105 
rh105 
rhl05m 
pdl05 

Pe r t  B 

y106 
zr106 
nb106 
mo106 
tc106 
ru106 
rh106 
rh106m 
pd106 
(19106 
y107 

zr107 
nb l07  
no107 
t c l 0 7  
ru107 
rh107 
pd107 
pdl07m 
rg107 
zr lO8 
nb108 
no108 
tc108 
ru108 
r h l 0 8  
rh108m 
pd l08  
mg108 
egl08m 
cd108 
zr lO9 
nblO9 
.0109 
tc lO9 
r u l o 9  
r h l 0 9  
rhl09m 
pd109 
pd109m 
aglO9 
agl09m 
c d l 0 9  
n b l  10 

hl lOm 
pd110 

8% U02 i n  T u f f  (47% 

charge 
3.21E-06 
3.42E-02 
1.04E+00 
1 .8OE+Ol 
2.23E+01 
2.37E+01 
2.37E+01 
7.73E-04 

.00E+00 
1.01E-10 
2.89E-08 
3.25E-04 
1.65E-01 
5.69E+00 
1.04E+01 
1.25E+01 
1.25E+01 
5.05E-03 
8.01E-04 

.00E+00 
1.27E-05 
4.17E-03 
5.36E-01 
3.01E+00 
6.91E+00 
7.02E+OO 
l.lOE-01 

.OOE+OO 
7.16E-06 
1.09E-07 

.00E+00 
1.01E-08 
1.78E-04 
5.41E-02 
9.36E-01 
4.41E+00 
5.15E+00 
2.57E+00 
5.18E+00 
1.38E-02 

.00E+00 
5.18E+00 
1.58E-09 
8.446-06 
7.27E-03 
1.756-01 
1.71 E+00 
2.73E-01 
1.98E+00 

.00E+00, 
1 . *  

l f scha r  e 
3 . 2 1 ~ - 8 6  
3.42E-02 
1.04E+00 
1.80E+01 
2.23E+01 
2.37E+01 
2.37E+01 
7.73E-04 

.00E+00 
1.01E-10 
2.89E-08 
3.25E-04 
1.65E-01 
5.69E+00 
1.04E+01 
1.25E+01 
1.25E+01 
5.05E-03 
8.01E-04 

.00E+00 
1.27E-05 
4.17E-03 
5.36E-01 
3.01E+00 
6.91E+00 
7.02E+00 
1.1OE-01 

.00E+O0 
7.16E-06 
1 .OPE-07 

.00E+00 
1.01E-08 
1.78E-04 
5.41E-02 
9.36E-01 
4.41E+00 
5.15E+00 
2. StE+OO 
5.18E+00 
1.38E-02 

.00E+00 
5.18E+00 
1.58E-09 
8.44E-06 
7.27E-03 
1.75E-01 
1.7lE+OO 
2.73E-01 
1.98E+00 

.00E+00 , 
. I 

H20) DBF Fuel 

1. . 00 
.oo . 00 
-00 
-00 

2.37 
2.37 
3.58 

.oo 
8.72 

.oo 

.oo . 00 

.oo . 00 
-00 

1.62 
5.05 

-00 
.oo 
-00 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 

9.45 
1.09 . 00 

.oo . 00 

.oo 

.oo 

.oo 

.oo 

.oo 
1.54 

.oo 

.oo 
1.54 
1.50 

.oo 
' -00 

':I1 . 00 

$::: 
.oo lj ,00 

5K yr bu rn  
~ u c l  i d e  radioac 
,asis = e r  c r i t  
I d b0.0 d 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
/+00 .00E+00 
i+OO .00E+00 
i+01 2.01E+01 
:+01 2.01E+01 
i -07 .00E+00 
i+OO .00E+00 
1-29 .00E+00 
i+OO .OOE+OO 
i+OO .00E+00 
1+00 .00E+00 
:+00 .00E+00 
i+OO .00E+00 
i+OO .OOE+00 
i-19 .OOE+OO 
r-03 5 .05~ -03  
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .OOE+OO 
i+OO .00E+00 
i+OO .00E+00 
i+OO .OOE+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i -09 9.44E-09 
i -07 1 .OPE-07 
i+OO .OOE+OO 
i+OO .00E+OO 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+oo .OOE+OO 
i+OO .OOE+OO 
i+OO .OOE+OO 
i+OO .OOE+OO 
i+OO .00E+00 
i+OO .00E+00 
i+OO 1.38E-09 
i -09 1.38E-09 
i+OO .00E+00 
i+OO .00E+O0 
i+OO .-. .00E+00 
i+OO ! : .00E+00 
i+OO , . .00E+00 
i+OO ' -  .00E+00 
t+OO .00E+00 

t i v i t y ,  cur 
i c a l  mass 1 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.2OE+01 
1 .2OE+Ol . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00' 

.00E+00 
5.05E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
9.40E-09 
1.08E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 
* 00E+00 
.00E+00 
.00E+OO 

9.16E-10 
9.16E- 10 

,OOE+OO 

11:::tt 
' ,00E+00 
' ,OOE+OO 

+00E+00 
' *00E+00 
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Pa r t  B 

c d l l O  
n b l  1 1 
mo l l  1 
t c l l l  
r u l l  1 
r h l l l  
p d l  1 1 
p d l l  lm 
a g l l l  
a g l l  l m  
c d l l l  
c d l l  l m  
n b l l 2  
mo l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
pd112 
a g l l 2  
c d l l 2  
mo l l 3  
tc113 
r u l 1 3  
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
in113 
i n 1  l3m 
no114 
tc114 
ru114 
r h l l 4  
pd114 
90114 
cd114 
in114 
i n l l 4 m  
an114 
no115 
tc115 
ru115 
rh115 
p d l l 5  
ag115 
ag115m 
cd115 
cd115m 
in115 
i n 1  15m 

charge 
.00E+00 

7.40E-08 
7.90E-04 
4.27E-02 
6.73E-01 
1.24E+00 
1.30E+00 

Tu f f  (47% 

discher e  . O O E + ~ O  
7.40E - 08 
7.90E-04 
4.27E-02 
6.73E-01 
1.24E+OO 
1.30E+00 

H2O) DBF 

.O d 
.00E+00 

7.40E-08 
7.90E-04 
4.27E-02 
6.73E-01 
1.24E+00 
1.30E+OO 
5.10E-02 
l.flE+OO 
1.30E+00 

.00E+00 
9.5fE-07 
2.75E-09 
1.25E-04 
9.50E-03 
3.24E-01 
7.00E-01 
8 . f lE-01 
8.32E-01 

.00E+00 
2.46E-06 
2.6OE-03 
1.39E-01 
4.89E-01 
6.85E-01 
6.63E-01 
1.3lE-01 
6.45E-14 
1.13E-02 

.00E+OO 
2.49E-10 
1.26E-06 
4.12E-04 
5.48E-02 
2.78E-01 
5.83E-01 
5.96E-01 

.00E+00 
1.42E-05 
1.07E-05 . OOE+OO 
5.44E-09 
1.29E-05 
1.2OE-02 
1.31E-01 
4.i8E-01 
3.23E-01 
1.30E-01 
4.35E-01 
1.88E-02 
3.17E-12 
4.35E-01 

:uel  5K 1 
nuc l i 
basis 

1.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.95E-03 
2.48E - 03 
1.20E+00 
2.42E-03 

.00E+00 
1.15E-15 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.77E-01 
4.43E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.01E-02 

.00E+00 
6.45E-14 
1.13E-02 . OOE+00 
$.OPE-14 

.00E+00 

.00E+00 

.00E+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.01E-05 
1.06E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
7.06E - 23 

.00E+00 
3.20E-01 
1.85E-02 
3.17E-12 
3.48E-01 

burn  
e radioac 
= e r  c r i t  

10.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 . OOE+OO 

3.03E-04 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 

6.45E-14 
1.12E-02 

.00E+00 

.00E+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.91E-06 
3.04E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.02E-13 
4.65E-03 
3.17E-12 
5.13E-07 

t i v i t y ,  CI 
i c a l  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.29E-15 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.45E- 14 
1.08E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.17E-08 
6.45E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.44E-05 
3.17E-12 
7.12E-09 

u r i es  
10.1 MT UO 

730.5.d 
.00E+00 
.00E+00 , .00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 

3.99E-30 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.45E-14 
1.03E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.71E-10 
3.88E-10 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.21E-07 
3.17E-12 
2.44E-11 
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Pa r t  B 

rn115 
tc116 
ru116 
rh116 
pd116 
ag116 
rg116m 
cd116 
i n 1  16 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
rg117 
ag117m 
cd117 
cd l l7m 
in117 
in117m 
sn117 
sn117m 
t c l l 8  
ru118 
rh118 
pd118 
a g l l 8  
ag118m 
cd118 
in118 
i n l l l l m  
r n l l 8  
r u l l 9  
r h l l 9  
pd119 
a g l l 9  
cd119 
cd l l9m 
in119 
i n l l 9 m  
r n l l 9  
r n l l 9 m  
ru120 
rh120 
pd120 
mg120 
cd120 
i nl2O 
in120m 
an120 
r h l t l  

P a r t  B 

' 1996 F i l  Le Name: or .igen2.outr 

H20) DBF 

~ u t  BBA000000-01717-0200-00021 REV 00 ATTACHMEN 

Fuel 5K y r  burn  

X X I  - Pa 

f i s s i o n  

t 34 

oduc 

.oduc 

T u f f  (47% page 32 
n u c l i d e  radioac t i v i t y ,  cur 
bas i s  =Der c r i t  i c a l  miss 1 

365.3 d 
.00E+00 
.00E+00 

charge 
.00E+00 

5.64E-06 
3.98E-03 
7.64E-02 
5.54E-01 
6.07E-01 
5.24E-02 

.00E+00 
2.05E-03 
7.71E-03 

.00E+00 
6.33E-08 
5.45E-04 
2.54E-02 
3.23E-01 
2.31E-01 
2.31E-01 
4.02E-01 
8.35E-02 
2.91E-01 
3.67E-01 

.00E+00 
9.32E-04 
1.87E - 09 
7.8OE-05 
5.08E-03 
1.51E-01 
2.74E-01 
1.94E-01 
4.51E-01 
4.51E-01 
2.71E-04 

.00E+00 
1.04E-05 
2.02E-03 
1.05E-01 
3.56E-01 
3.43E-01 
1.44E-01 
1 .WE-01 
3.1OE-01 

.00E+00 
1.77E-03 
1.24E-06 
3.87E-04 
4.89E-02 
2.35E-01 
4.74E-01 
4.79E-01 
4.81E-03 

.00E+00 
9.61E-05 

discharge 
.00E+00 

5.64E-06 
3.98E-03 
7.64E-02 
5.54E-01 
6.07E-01 
5.24E-02 

.00E+00 
2.05E-03 
7.71E-03 

.00E+00 
6.33E-08 
5.45E-04 
2.54E-02 
3.23E-01 
2.31E-01 
2.31E-01 
4.02E-01 
8.35E-02 
2.91E-01 
3.67E-01 

.00E+00 
9.32E-04 
1.87E-09 
7.806-05 
5.08E-03 
1.51E-01 
2.74E-01 
1.94E-01 
4.51E-01 
4.51E-01 
2.7lE-04 

.00E+00 
1.04E-05 
2.02E-03 
1.05E-01 
3.56E-01 
3.43E-01 
1.44E-01 
1.88E-01 
3.10E-01 

.OOE+OO 
1.77E-03 
1.24E-06 
3.8fE-04 
4.89E-02 
2.35E-01 
4.74E-01 
4.79E-01 
4.81E-03 

.00E+00 
9.6lE-05 

1.94E-01 
4.51E-01 
4.51E-01 
2.71E-04 

.OOE+OO 
1.04E-05 
2.02E-03 
1.05E-01 
3.56E-01 
3.43E-01 
1.44E-01 
1.88E-01 
3.10E-01 

.00E+00 
1.77E-03 
1.24E-06 
3.87E-04 
4.89E-02 
2.35E-01 
4.74E-01 
4.79E-01 
4.81E-03 

.00E+00 
9.61E-05 

H2O) DBF T u f f  (47% Fuel 5K r bu rn  
nuc l rdc  r r d i o r c  
bas i s  =per c r i l  

f i s s i o n  
: t i v i t y ,  cur 
: i c a l  mass 1 
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:' I P a r t  B 
4 - i . .  c .  i, *-.$. . . !)it; - .  

: rb126 
' sb126tn 

charge 
1.80E-02 
1 .TIE-01 
4.89E-01 
3.17E-02 
4.95E-01 
5.20E-01 
3.91E-03 

dischar l 
1 AOE-82 
1.71E-01 
4.89E-01 
3.17E-02 
4.95E-01 

H2O) DBF Fuct l '  f K r burn 
:L .? .  Yhuclide radioac - -  

basfa = cr  c r i t  ''&bP- 1.Od b0.0, 
1 . s~E -02  1.50E-02 8.01E-03 
6.7OE-02 5.69E-02 5.69E-02 

! / I  

t i v i  ty; t u r i c s  1 I' 
I c a l  mars 10.1 MT b02 t, 
365.3 d 730.5 d 1826.3 d 
1.96E-03 7.96E-03 7.96E-03 
5.69E-02 S.69E-02 S.69E-02 

f i s s i o n  products I 

I 
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Par t  B 8% UO2 i n  Tuf f  (47% H20) DBF Fuel 5 K  r burn 
0 nucl ide  r a d i o a c t i v i t y ,  cur ies  

basis rae r  c r i t i c a l  mass 10.1 11 U02 
charge 

7.04E-04 
2.82E-01 
2.18E+01 
4.59E+Ol 
5 .07~+01 

dischar e 
7 . 0 4 ~ - 1 4  
2.82E-01 
2 .18~+01 
4.59E+01 
5.07E+01 

f i s s i o n  product8 

1 

page 35 
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te132 
1132 

xe132 
cs132 
be132 
in133 
sn133 
sb133 
te133 
te133m 

1133 
i133m 

xe133 
xe133m 
cs133 
ba133 
in134 
sn134 
sb134 
sb134m 
te134 

1134 
i 134m 

xe134 
xe134m 
cs134 
cs134m 
ba134 
511135 
sb135 
te135 

1135 
xe135 
xe135m 
cs135 
cs135m 
ba135 
bs135m 
sn136 
sb136 
te136 

i136 
i136m 

xe136 
cs136 
ba136 
ba136m 

Par t  B 

1.47E+02 
1.48E+02 

.00E+00 
3.21E-05 

.00E+00 
4.80E-03 
5.94E+00 
8.01~+01 
1.29E+02 
1.08E+02 
2.26E+02 
l.bOE+Ol 
2.27E+02 
6.67~+00 

.00E+00 
5.29E-09 
7.43E-04 
6.89E-01 
1 .53~+01 
9.40E+OO 
2.29E+02 
2.60E+02 
1.32E+01 

.00E+00 
2.54E+OO 
1.22E+00 
9.25E-02 

.00E+00 
5.17E-02 
5.52E+00 
1.11E+02 
2.13E+02 
2.2fE+02 
4.02E+Ol 
3.34E-01 
6.45E-03 

.00E+00 
2.15E-05 
3.91E-03 
7.08E-01 
5.30E+01 
1.08E+O2 
5.04E+01 

.00E+00 
6. l lE-01 

.00E+00 
6.84E-02 

T u f f  (47% HZO) DBF Fuel 5K yr burn  
n u c l i d e  r r d i o s c  t i v i t y ,  cu 

f i s s i o n  

hrsaia rnrr c r i t i c a l  airs 10.1 YT UCi2 ---. - -. .- .--- -.--- . - -  
charge d ischarge .O d 1.0 d ~ L O  d 365.3 d 730.5.d--7826.3 d 3652.5 d 

sb137 1.65E+00 1.65E+00 1.65E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t e i 3 7  i.saE+oi 1 .58~+0 i  i . 5 8 ~ + 0 1  .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

oduc page 36 
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xe139 
cs139 
ba139 
la139 
ce139 
pr139 
te140 
i 140 

xe140 
cs l40  
be140 
la140 
ce140 
pr140 
te141 

i141 
xe141 
cs141 
be141 
la141 
ce141 
pr141 
nd141 
te142 

1142 
re142 
cs142 
ba142 
la142 
ce l42  
pr142 
pr142m 
nd142 
i 143 

1 
Par t  B 

0 
8% UO2 i n  Tuff (47% 

charge d lschar  e 
Z.O~E+OO 2.08~+80 
4.9OE+Ol 4.90E+01 

.74E+O2 .74E+02 I .PSE+OP 1 .95~+02 
1.96€+02 . .96E+O2 

HZO) DBF 

.00E+00 

.00E+00 

.00E+00 
1.34E-11 

.00E+00 

.00E+00 
3.84E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.81E-03 

.00E+00 
1.89E-06 
1.50E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.00E+02 
Z.O9E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.02E+00 
1.91E+02 

.OOE+OO 
3.19E-11 

.00E+O0 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
3.85E-03 
6.49E-06 
8.53E-02 

.00E+00 

.00E+00 

.00E+00 

Fuel 5K I 
nuc l i 
basis 

1.0 d 
.00E+00 
.00E+00 

00E+00 

,OOE+00 

tr bu rn  
de r a d i o a c t i v i t y ,  t u  
i = er c r i t i c a l  mass 

10.0 d 365.3 d 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+00 .00E+00 

3.90E-18 .00E+00 
Z.ZOE+OO 1.71E-06 

.00E+00 .00E+00 

.00E+00 .POE+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 -. 

f i s s i o n  products' page 37 
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Pa r t  0 

rm148 
cs149 
ba149 
la149 
cc149 
pr149 
nd149 
pm149 
am149 
eu149 
cs150 
bat50 
la150 
ce150 

fuf f (47% HZO) DBF Fuel 5K  y r  bu rn  
nuc l  i d c  radioac 
bas i s  = er  c r i t  

1.0 d 10.0 d 
1.99E-13 1.996-13 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 
2.45E-03 .00E+00 
2.79E+Ol 2.15E-11 
1.89E-12 1.89E-12 
9.08E-10 4.68E-10 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

t i v f t y ,  c u r i e s  
i c a l  mass 10.1 MT UO2 
365.3 d 730.5 d 1826.3 d 
1.99E-13 1.99E-13 t.99E-13 

.00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
1.89E-12 1.89E-12 1.89E-12 
6.02E-11 3.96E-12 1.13E-15 

.OOE+OO .00E+00 .00E+O0 

.OOE+OO .OOE+OO .00E+00 

.OOE+OO .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+O0 

f i s s i o n  products 

charge 
1.99E-13 
8.03E-06 
5.03E-02 
2.26E+00 
2.59E+01 
3.60E+01 

d ischar  e 
1 . 9 9 ~  -33 
8.03E-06 
5.03E-02 
2.26E+00 
2.59~+01 
3.60E+Ol 
3.69E+01 
3.69E+01 
1.89E-12 
9.15E-10 
1.03E-06 
3.81E-03 
2.92E-01 
1.00E+01 
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pr150 
nd150 
pm150 
sm15 0 
eu150 
be151 
la151 
ce151 
pr151 
nd151 
pm151 
sm151 
eu151 
ba152 
la152 
ce152 
pr152 
nd152 
pm152 
pm152m 
sm152 
eu152 
eu152m 

!:K 
ce153 
pr153 
nd153 
pm153 
sm153 
eu153 

e:;: t 
ce154 
pr154 
nd154 
pm154 
pm154m 

Par t  6 

rn154 
eu154 

1:;:: 
ce155 
pr155 
nd155 
pm155 
8111155 
eu155 
gd155n 
gd155 . 
ee l56  
pr156 : 
nd156 , 
pm156 ' 

m 1 5 6  

2.02E+Ol 
.00E+00 

3.29E-03 
.00E+00 

1.11E-06 
3.46E-05 
3.81E-02 
2.38E+00 
9.83E+00 
1.51~+01 
1.52E+01 
1.53E+01 . OOE+OO 
2.70E-07 
7.65E-04 
3.30E-01 
3.20E+00 
9 .53~+00  
9.74E+00 
2.08E-01 

.00E+00 
3.87E+00 
2.10E+00 
4.34E-11 
2.35E-04 
7.22E - 02 
1.13E+00 
5.31~+00 
6.10E+00 
6.58E+OO 

.00E+00 
1.77E-02 
5.89E-06 
6.31E-03 
1.70E-01 
2.12E+00 
2.53E+00 
4.10E-01 

tu f f  (47% 

2.02E+Ol 
.00E+00 

3.29E-03 
.00E+00 

1.11E-06 
3.46E-05 
3.8lE-02 
2.38E+OO 
9.83E+00 
1.51E+01 
1.52~+01 
1.53E+01 

.00E+O0 
2.70E-07 
7.65E-04 
3.3OE-01 
3.20E+00 
9.53E+00 
9.74E+00 
2.08E-01 

.00E+00 
3.87E+00 
2.1OE+OO 
4.34E-11 
2.35E-04 
7.22E-02 
1.13E+00 
5.31 E+OO 
6.10E+00 
6.58E+00 

.00E+00 
1.77E-02 
5.89E-06 
6.3lE-03 
1.70E-01 
2.12E+00 
2.53E+00 
4.lOE-01 

H20) DBF :uel 5K y r  burn 
n u c l i d e  r a d i o a c t i v i t y ,  cur 
b a s i s  =aer c r i t i c a l  mass 1 

f i s s i o n  products page 39 

d ischar  c 
.OOE+!O 

charge 
.00E+00 

1.97E-01 
.00E+00 

2.87E-08 
5.02E-04 
3.07E-02 
6.30E-01 
1.30E+00 
1.46E+00 
1.46E+00 
3.33E-05 

: .00E+00 
S.75E-05 i: 1.55E-03 

.72E-01 
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eu156 
gd156 
ce157 
pr157 
nd157 
pm157 
sm157 
eu157 
gd157 
pr158 
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
ndl60 
pm160 
am160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sm161 
eu161 
gd161 
t b l 6 1  

Par t  B 

charge 
.00E+00 

6.49E-06 
b.76E-04 
2.44E-03 
5.78E-03 
5.89E-03 
1.lOE-04 

.00E+00 
3.896-05 
4.67E-04 
2. OZE - 03 
2.33E-03 

.00E+00 

.00E+00 
3.05E-06 
5.52E-05 
5.97E-04 
8.42E-04 

.00E+00 
1.67E-07 

Tu f f  (47% 

discharge 
.00E+00 

6.49E-06 
4.76E-04 
2.44E-03 
5.78E-03 
5.89E-03 
1.1OE-04 

.OOE+OO 

HZO) DBF Fuel 5 K  r burn 
nuc l rde r rd ioac  
bas is  I 

1.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.32E-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
,00E+OO 
.00E+00 
~00E+00 
t00E+00 

' 100E+00 
6.09E-24 
?. 06E - 24 
, .00E+00 

.00E+00 

t i v l t v ,  cu r ies  
i c a l  mess 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  page 40 products 
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cu165 
gd165 
tb165 
dy165 
dy165m 
ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er 167111 
er168 
ybl68 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
e r l 7 l  
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  

Par t  B 

he 4 
t1206. 
t1207 
t 1208 
t 1209 
pb206 
pb207 
pb208 
pb209 
pb2lO 
p b 2 l l  
pb212 

g:::: 
b i  209 
b i  21 Om 
b i  21 0 
b i 2 l l  
b i212 
bi213 
bi214 
po2lO 
po211n 
p0211 
p0212 
p02 13 
p02 14 

T u f f  (47% HZO) DBF Fuel 5K y r  burn 
nuc l i de  concentra 
bas is  =per c r i t i c  

30.0 r 50.0 r 
1.18E+i1 1.18~+11 
2.20E-15 2.21E-15 
2.09E-10 .2.09E-10 
5.69E-12 4.67E-12 
1.48E-12 1.49E-12 
2.79E-01 2.82E-01 
3.99E-02 4.02E-02 
6.33E-03 6.36E-03 
6.25E-09 6.30E-09 
4.74E-03 4.76E-03 
1.61E-09 1.62E-09 
3.37E-09 2.77E-09 
l.1lE-08 1.12E-08 

.00E+00 .00E+00 
2.04E-02 2.06E-02 

.00E+00 .00E+00 
2.92E-06 2.93E-06 
9.56E-11 9.58E-11 
3.20E-10 2.63E-10 
1.49E-09 1.50E-09 
8.25E-09 8.30E-09 
8.06E-05 8.09E-05 

.00E+00 .00E+00 
1.06E-15 1.06E-15 
1.68E-20 1.38E-20 
2.24E-18 2.25E-18 
1.13E-15 1.14E-15 

ac t  i n ides  
t i o n s ,  grams 
a1 mass 10.1 MT UOZ 

100.0 r 150.0 r 
1.20E+11 1.22E+11 
2.24E-15 2.27E-15 
2.10E-10 2.12E-10 
2.84E-12 1.73E-12 
1.52E-12 1.54E-12 
2.90E-01 2.97E-01 
4.10E-02. 4.18E-02 
6.42E-03 6.46E-03 
6.41E-09 6.53E-09 
4.82E-03 4.89E-03 
1.63E-09 1.64E-09 

i n i  t i e l  
1.17E+01 
2.19E-15 
2.08E-10 
6.94E-12 
1.47E-12 
2.76E-01 
3.96E-02 
6.29E-03 
6.2OE-09 
4.73E-03 
1.61E-09 
4.l lE-09 
1.lOE-08 

.00E+00 
2.02E-02 

.00E+00 
2.91E-06 
9.55E-11 
3.90E-10 
1.48E-09 
8.2OE-09 
8.04E-05 

.00E+00 
1.06E-15 
2.05E-20 
2.22E-18 
1.13E-15 
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po215 
p0216 
pot18 
at217 
rn218 
rn219 
rn22O 
rn222 
f r 2 2 l  
f r223 
ra222 
ra223 
ra224 
re225 
re226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

1 
Par t  B 

0 
Tu f f  (47% HZ01 DBF Fuel 5K y r  burn 

nuc l i de  concentrations, grams 
bas is  =per c r i t i c s t  mass 10.1 HT UO2 

30.0 r 50.0 r 100.0 y r  150.0 y r  
6.12E+!0 6.14E+!0 6.20E+00 6.27E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.26E-04 1.26E-04 1.26E-04 1.26E-04 
8.44E-01 8.47E-01 8.54E-01 8.61E-01 

.00E+00 .00E+00 .00E+00 .00E+00 
3.36E-04 3.36E-04 3.36E-04 3.36E-04 
4.23E-09 4.23E-09 4.23E-09 4.23E-09 
1.89E-09 1.89E-09 1.89E-09 1.89E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.06E-04 1.69E-04 1.03E-04 6.27E-05 
1.54E+01 1.55E+01 1.56E+01 1.58E+01 
2.28E+03 2.28E+03 2.28E+03 2.28E+03 
1.63E+05 1.63E+05 1.63E+05 1.63E+05 
4.25~+04 4.25~+04 4.25E+04 4.25~+04 
3.17E-10 1.21E-10 1.08E-11 9.62E-13 
8.65~+06 8.65~+06 8.65E+06 8.65~+06 

.00E+00 ,00E+00 .00E+00 .00E+00 
3.05E-35 3.15E-35 3.4OE-35 3.65E-35 

.00E+00 .00E+00 .00E+00 .00E+O0 
9.67E-18 2.72E-23 3.60E-37 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.32E-04 2.31E-04 2.31E-04 2.31E-04 
9.90E+03 9.90E+03 P. 9OE+03 9.90E+03 

.74E-11 7.OlE-11 .49E-11 4.29E-11 
I!.~oE-II 2.90~-11 $.I~E-II 2 .87~-11 

2.60E-37 2.68E-37 2.90E-37 3.l lE-37 
l.8OE-39 3.60E-39 3.60E-39 3.60E-39 

.00E+00 .00E+00 .00E+00 .00E+00 

act  i n ides  

i n i t i a l  
6.09E+00 

.OOE+OO 
1.26E -04 
8.41E-01 

.00E+00 
3.36E-04 
4.23E-09 
1.89E-09 

.00E+00 

.00E+00 

.00E+00 
2.52E-04 
1.54E+01 
2.28E+03 
1.63E+05 
4.25E+04 
8.33E-10 
8.65E+06 

.00E+00 
2.95E-35 

.OOE+OO 
3.44E-12 

.00E+00 
2.32E-04 
9.90E+03 
8.54E- 1 
2.9lE-11 
2.51E- 7 

. 1.8OE-39 
' .OOE+00 

! 

9,' 

:: ..- 
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am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am24 5 
am246 
cm24 1 

1 
Pa r t  B 

0 
Tu f f  (47% H20) OBF 

1:;i:-t: 
3.95E-15 
1.88E-09 
4.23E-12 
1.99E-14 
1.66E-18 
1.37E-21 

.00E+00 
1.01E-36 

.00E+00 
4 .17~-35 

.00E+00 

.00E+00 
6.55E-26 
3.00E-30 
1.14E-31 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.87E+06 

Fuel 5K y r  bu rn  
nuc l i de  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 HT U02 

30.0 r 50.0 r 100.0 r 150.0 r 
1.11E-86 1 . 0 0 ~ - i 6  7 . 8 5 ~ - g 7  6.14E-t7 
3.10E-15 1.91E-15 5.65E-16 1.67E-16 
1.28E-09 5.9fE-10 8.80E-11 1.30E-11 
4.23E-12 4.22E-12 4.21E-12 4.19E-12 
1.98E-14 1.98E-14 1.96E-14 1.95E-14 
1.66E-18 1.66E-18 1.66E-18 1.66E-18 
1.37E-21 1.37E-21 1.37E-21 1.37E-21 

.00E+00 .OOE+OO .OOE+OO .00E+00 
1.01E-36 1.00E-36 1.OOE-36 1.00E-36 

.00E+00 .OOE+OO .OOE+OO .OOE+OO 
1.53E-38 .00E+00 .00E+OO .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
6.42E-26 6.17E-26 5.59E-26 5.06E-26 
1.77E-30 6.12E-31 4.32E-32 3.06E-33 
1.13E-31 1.12E-31 1.07E-31 1.03E-31 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
8.87E+06 8.87€+06 8.87E+06 8.87E+06 

ac t  i n i des  

i n i t i a l  
1.22E-06 cm242 

cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm249 
cm25 0 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
cf250 
c f251 
cf252 
cf253 
c f  254 
c f  255 
es253 
es254m 
es254 
es255 

8250 
t o t a l  

1 
Tu f f  (47% HZO) DBF Fuel  5K r bu rn  

nuc l rde  r m d i o a c t i v i t y ,  c u r i e s  
b a s i r  = e r  c r i t i c a l  mass 10.1 MT UOZ 

act Inidel 
15.0 r 20.0 r 30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 + 
.ooE+~o .ooE+~o .ooE+~o .ooE+~o .ooE+~o .ooE+~o .OOE+&O .ooE+~o .ooE+~o 

4.77E-07 4.77E-07 4.78E-07 4.8OE-07 4.86E-07 4.93E-07 5.01E-07 5.08E-07 5.15E-07 

Pa r t  B 
0 

I n i  t f a l  
.00E+00 

4.77E-07 
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Pa r t  B 

th232 
th233 
th234 
pa23 1 
pa232 

Tu f f  (47% H2O) DBF Fuel 5K r burn  
nuc l rde  r a d i o a c t i v i t y ,  c u r i e s  
bas is  = c r  c r i t i c a l  mass 10.1 MT UO2 

30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 
6 .71~ -87  6 . 7 4 ~ - 8 7  6 .81~ -87  6 .87~ -87  6 . 9 4 ~ - 8 7  

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 
3.99E-02 4.OOE-02 4.03E-02 4.07E-02 4.1OE-02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

a c t i n i d e s  

i n i t i a l  
6.69E-07 

.00E+00 
2.91 E+00 
3.98E-02 

.00E+00 
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pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np23 7 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am2441 
am244 
am245 
am246 
en24 1 

P a r t  B 
. . 

a .I 

en242 
en243 
en244 
en245 
tn246 ! 
en247 (, 
cn248 
em249 '' {I; 

t . ,  

i l  ' 
1 *]i!: 
i ,111 

i n i t i a l  
4.05E-03 
2.606-13 
2.24E-07 
7.28E-13 
6.1lE-15 
1.51E-22 
5.82E-24 

.00E+00 

T u f f  (47% H20) DEF Fuel 5K 
n u c l l  
basin 

30.0 r 
3.67E-83 

6.09E-15 
, 1.51E-22 
5.82E-24 

.00E+00 

fr burn  
de rad ioac  
I = e r  c r i t  P 
3.;i:-t; 

.84E-14 

.82E-24 

t l v i t y ,  el 
i c a l  mass 
100.0 r 
2.60~-g3 
2.92E-14 
7.12E-09 

.f lE -22 
S.82E-24 

,00E+00 

u r l es  
10.1 MT UO 

150.0 r 
2.03E-i3 
8.64E-15 
1.05E-09 
7.19E-13 
5.99E-15 
1.51E-22 
5.82E-24 

, .00E+00 

a c t  i n i des  age 
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cm25 0 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
cf250 
c f251 
c f  252 
c f  253 
cf254 
cf255 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

Par t  B 8% UO2 i n  

I n i t i a l  

Tu f f  (47% H2O) DBF 

1 ?!:!-K 
9.49E-05 
2.29E-06 
4.42E-06 
2.94E-05 
4.46E-06 

.00E+00 

.00E+00 
7.52E-08 

.00E+00 
1.28E-08 
6.92E-10 

.00E+00 

.00E+00 
2.17E-08 
5.31E-07 

.OOE+OO 
4.98E-10 . OOE+OO 

.00E+00 
6.77E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
6.82E-04 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.85E-03 

.00E+00 

.00E+00 

Fuel 5 K  yr 
nuc 1 i de 
bas i s  =F 

T?i!-K 
9.49E-05 
2.29E-06 
4.42E-06 
2.94E-05 
4.45E-06 

.00E+00 

.00E+00 
7.52E - 08 

.00E+00 
1.28E-08 
6.92E-10 

.00E+00 

.00E+00 
2.17E-08 
5.31E-07 . OOE+OO 
4.98E-10 

.00E+00 

.00E+00 
6.77E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.82E-04 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
2.85E-03 

.00E+00 

.00E+00 

burn  
concentrat  ions, gra 

jer c r i t i c a l  mass 10 
50.0 r 100.0 r 

2.34E-!6 1.41E-!7 
9.49E-05 9.49E-05 
2.29E-06 2.29E-06 
4.42E-06 4.42E-06 
2.94E-05 2.94E-05 
4.44E-06 4.42E-06 

.00E+00 .00E+00 

.00E+00 .00E+00 
7.52E-08 7.52E-08 

.00E+00 .00E+00 
1.28E-08 1.28E-08 
6.92E-10 6.92E-10 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.17E-08 2.17E-08 
5.31E-07 5.31E-07 

.00E+00 .00E+00 
4.98E-10 4.98E-10 

.00E+00 .00E+00 

.00E+00 .00E+00 
6.77E-06 6.77E-06 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
6.82E-04 6.82E-04 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.85E-03 2.85E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  products 
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i e  75 ;00~+00 .00~+00  .OOE+OO . OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ge 75m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO 
as 75 2.82E-02 2.82E-02 2.82E-02 2.82E-02 2.82E-02 2.82E-02 2.82E-02 2.82E-02 2.82E-02 2.82E-02 2.82E-02 
n i  76 .00E+00 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
c u 7 6  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

1 
Par t  B 8% UO2 i n  T u f f  (47% H2O) DBF Fuel 5K y r  burn f i s s i o n  products page 48 

0 n u c l i d e  concentrat ions,  arams 

i n i t i a l  
.00E+00 
.00E+00 

9.28E-02 
.00E+00 

1.17E-05 

bas i s  
30.0 r . O O E + ~ O  
.00E+00 

9.28E-02 
.00E+00 

1.13E-05 

:per c r i t i c  
50.0 r 
.OOE+~O 
.00E+00 

9.28E-02 
.00E+00 

1.17E-05 
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.00E+00 

.00E+00 

f i s s i o n  Par t  B 
0 

Tuf f  (47% H2O) DBF :uel 5K yr 
nuc 1 i de 
basis  =F 

30.0 r . OOE+!O 
.00E+00 
.00E+00 

8.60E+00 
.00E+00 
.00E+00 

5.27E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.42E+Oi 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E+01 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.13E-03 
.00E+O0 

3.33E+01 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

5.38E+01 . OOE+OO 
!00E+00 

1.14~-03 
.,OOE+00 
,OOE+OO 

I '  I ' 

I ,  

: d '  ,' 1, . c 

burn 
concent ra 
ber c r i t i c  

50.0 r 
.OOE+~O 
.00E+00 
.00E+00 

8.60E+00 
.00E+00 
.00E+00 

5.27E-03 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.42E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.OOE+OO 
.00E+00 

8.58E-04 . OOE+00 
3.33E+01 

.OOE+OO 

.00E+00 

.00E+O0 

.OOE+OO 

.00E+00 
5.38E+01 

.00E+00 

.00E+00 
1 .WE-03 

.00E+00 

.00E+OO 

> .  . 

~ t i o n s ,  gram 
a1 mass 10. 

100.0 r 
.00E+80 .00E+00 

.00E+00 
8.60E+00 

.00E+00 

.00E+00 
5.27E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
1.42E+01 

.00E+00 

.00E+00 . OOE+OO 

.00E+O0 

.00E+00 . OOE+00 

.00E+00 
2.89E+01 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
3.38E-05 . OOE+00 
3.33E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.38~+01 

.00E+00 

.00E+00 
l.14E-03 

.00E+00 

.00E+00 
0 

products 

i n i t i a l  
ge 82 .00E+00 
as 82 .00E+00 
as 82m .00E+00 
se 82 8.60E+00 
br 82 .00E+00 
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se 87 
b r  87 
k r  87  
r b  87  
s r  87 
s r  87m 
ge 88 
as 88 
r e  88 

1 
Pa r t  B 

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

1 .OlE+O2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.60E-25 
1.37E+02 
3.28E-34 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.04E+OO 
2.71E-04 

.00E+00 
1.67E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 
1.27E-21 

.00E+00 
1.72E+O2 
2.09E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.76E+02 
l.46E-08 

.00E+00 

.00E+00 

.00E+O0 

.OOE+00 

.00E+00 

.00E+00 

Tu f f  (47% 
I 

H20) DBF Fuel 5K y r  burn  
nuc l i de  concentrat ions.  grams 
bas is  

30.0 r . 00E+80 
.00E+00 
.00E+00 

1.01E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.37E+02 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.38E-01 
1.66E-04 

.00E+00 
1.67E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.72E+02 
2.05E-11 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
1.76E+02 
1.46E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

=per c r i t i c  
50.0 r 
. O O E + ~ O  
.00E+00 
.00E+00 

1 .OlE+O2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.37~+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 

3.90E-01 
1.01E-04 

.00E+00 
1.67~+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
1.72E+02 
Z.OlE-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.76~+02 
1.46E-08 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products page 50 
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I 

Par t  B 8% U02 i n  Tuf f  (47% H20) DBF Fuel 5K yr burn 
0 nucl ide  concentrations, grams 

bas is  =aer c r i t i c a l  mass 10.1  I T  UO2 

f i s s i o n  products page 51 

i n i t i a l  
.00E+00 
.00E+00 

1.95E+02 
5.78E-05 
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Pa r t  B 8% UO2 i n  T u f f  (47% HZO) DBF Fuel 5K y r  burn 
0 nuc l i de  concentrat ions,  grams 

f i s s i o n  products page 52 

b a s i s  tner c r i t i c a l  mass 10.1 MT U02 ---. - - . - . . - . - - - . . . - - - . - - . . . . - - - 
I n i t i a l  15.0 r 20.0 r 30.0 r 50.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

zr100 .ooE+oO . O O E + ~ O  .ooE+~o .ooE+~o .ooE+~o . O O E + ~ O  .ooE+~o . O O E + ~ O  .ooE+~o . O O E + ~ O  . O O E + ~ O  
nblOO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
nblOOm .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
a0100 2.05E+02 2.05E+02 2.05E+02 2.05E+02 2.05E+02 2.05E+02 Z.OSE+02 2.05E+02 2.05E+02 2.05E+02 2.05E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.70E+02 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
1.45E+02 
4.06E-19 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 . OOE+OO . OOE+OO . OOE+OO 
1 .O9E+O2 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
?.03E+01 

.00E+00 

.00E+00 
1.19E+00 

,00E+00 
.00E+00 
,00E+OO ' 00E+OO 

,00E+00 1' .00E+00 
b ,  14E+Ol 
: ' 4 .  . !$ 

' I{', 

' I l l"  
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1 
Pa r t  B 8% U02 i n  Tu f f  (47% H2O) DBF Fuel 5K y r  burn  

0 n u c l i d e  concentrat ions.  grams 

y106 
zr106 
nb106 
no106 
tc106 
ru106 
rh106 
r h  106111 
pdlO6 
ag106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr lO8 
nb108 
mo108 
tc108 
r u l 0 8  
r h l 0 8  
rhlO8m 
pd108 
ag108 
ag108m 
cd108 
zr lO9 
nblO9 
mol09 
tc lO9 
rulO9 
r h l 0 9  
rhlO9m 
pd109 
pdl09m 
aglO9 
aglO9m 
cdl09 
n b l  10 
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l l 0 m  
pd l lO  
rg110 
r g l l 0 m  

1 
Par t  B 

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.87E-06 
7.31E-12 . OOE+OO 
2.06E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.81E+00 

.OOE+OO 
2.33E-03 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.35E+00 
1.22E-17 
3.95E-09 
2.38E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.58E+00 
2.54E-21 
2.57E-15 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.87E+00 
3.20E-19 
2.06E-11 

ax U O ~  i n  

15.0 r . O O E + ~ O  
.00E+00 
.00E+O0 
.00E+00 
.00E+00 

2.61E-07 
2.42E-13 

.00E+00 
2.06E+01 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.81E+00 

.00E+00 
2.33E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.35E+00 
l.19E-17 
3.84E-09 
2.38E-06 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.58E+OO 
1.65E- 22 
1.66E-16 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 
1.87E+OO 
2.01E-21 
1.30E-13 

T u f f  0 7 %  

20 0 r 
.o~)E+&o 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.66E-09 
8.04E-15 

.00E+00 
2.06E+01 . OOE+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
9.81~+00 

.00E+O0 
2.34E-03 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.35€+00 
1.15E-17 
3.74E-09 
2.38E-06 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 . OOE+OO 

.OOE+OO 

.OOE+OO 
3.58~+013 
1.07E-23 
1.03E-17 

.00E+00 

.00E+00 

.00E+O0 

.OOE+OO 

.OOE+OO 

.00E+00 
1.87E+00 
1.26E-23 
8.16E-16 

H2O) DBF 

bas i s  =p 
30.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.52E-12 
8.84E- 18 . OOE+OO 
2.06E+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
9.81~+00 

.00E+00 
2.35E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
5.35E+00 
1.09E-17 
3.54E-09 
2.38E-06 

.OOE+OO 

.00E+00 . OOE+OO . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
3.58E+OO 
4.48E-26 
4.53E - 20 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.87~+00 
5.01E-28 
3.23E-20 

Fuel 5K yr 
nuc 1 i de 

ler c r i t i c  
50.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.15E-17 
1.07E-23 

.00E+00 
2.06E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.OOE+OO 
9.81E+00 

.00E+00 
2.37E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 
5.35E+00 
9.79E-18 
3.17E-09 
2.38E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3,58E+00 
7.9OE-31 
7.98E-25 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.87E+00 
7.84E -37 
5.06E-29 

burn  
concentrat ions,  grams 

f i s s i o n  products page 53 

f i s s i o n  products page 54 
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c d l l O  
n b l l  1 
m o l l  1 
t c l l l  
r u l l  1 
r h l l l  
p d l l l  
p d l l  lm 
a g l l  1 
a g l l  l m  
c d l  1 1 
c d l l  l m  
n b l l 2  
mo l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
pd112 
ag112 
cd112 
no1 13 
tc113 
ru113 
rh113 
pd113 
09113 
ag l  l3m 
cd113 
c d l  l3m 
in113 
i n l l 3 m  
m o l l 4  
tc114 
r u l l 4  
rh114 
pd114 
ag114 
cd114 
in114 
In114111 
rn114 
no115 
tc115 
ru115 
rh115 
pd115 
r o l l 5  
a g l  l 5 n  
c d l l 5  
cd115m 
In115 
In1 151  

pert ,b 
,+)  . .  . '! 

' f-, t?: . 
mllf 

1996 F i l e  Name: o r  

i n i t i a l  15.0 r 
2.78E-02 2.78E-g2 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

but BBAO00000-01717-0200-00021 REV 00 

bas i s  
30.0 r 

2.78E-g2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.13E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

7.83E-01 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.90E-01 
1.16E-05 
1.15E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E+00 

.00E+00 

.00E+00 
7.66E-06 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.50E-01 . OOE+OO 

Ier c r i t i c  
50.0 r 

2.78E-g2 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.13E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.83E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

1.90E-01 
4.32E-06 
1.15E-02 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 .f2E+00 

.00E+00 

.OOE+OO 
7.66E-06 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
4.50E-01 . OUE+OO 

a1 mass 10 
100.0 r 
2.78E-g2 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.13E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.83E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.90E-01 
3.70E-07 
1.15E-02 

.00E+00 

.00E+00 

. w + o o  . OOE+bb . OOE+OO . OOE+OO 

.00E+00 
1.12E+OO . OOE+OO . OOE+OO 
7.66E - 06 

.OOE+OO 

.00E+I)O . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
4.50E-01 . OOE+OO 

fue l  5K y r  bu rn  
: n u c l i d e  concentrat fons,  grams 
.: bas i s  =per c r i t i c a l  mass 10.1 MT UO2 

30.0 r 50.0 r 100.0 r 150.0 r 
2.29€-g2 2.29~-g2 2 .29~-g2 2 .29~-g2 

ATTACHMENT X X I  - Pa 

f i s s i o n  products age 55 
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ln116m 
on1 16 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n 1  17m 
sn l17 
s n l  l7m 
t c i  l a  
ru118 
rh118 
pd118 
sg118 
~ g i i a m  
c d l l 8  
in118 
i n l l 8 m  
sn118 
ru119 
r h l l 9  
pd119 
ag119 
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
r n l  l9m 
rul2O 
rhl2O 
pd12o 
ag120 
cdl2O 
in120 
inl2Om 
en120 
rh12 l  

1 
Par t  0 

0 

i n i t i a l  
.00E+00 
-OOE+OO 

Tu f f  (47% 

.00E+00 
5.47E-03 

.00E+00 . OOE+00 

.00E+00 

.00E+O0 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
5.02E-01 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.89E-01 

.00E+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.36E-01 
1.48E-14 

.bOE+OO 

.OOE+OO 

.00E+O0 

.oUE+oO 

.ObE+OO . OOE+OO . OOE+OO 
5.36E-01 

.OOE+OO 

H2O) DBF 

20.0 r 
.OOE+~O 
.OOE+00 
.00E+00 
.OOE+OO 

Fuel  5K y r  bu rn  
n u c l l d e  concentrat lons,  grams 
bas i s  =per c r i t i c a l  mass 10.f I T  UO2 

30.0 r 50.0 r 100.0 r 150.0 r 
.OOE+~O .ooE+~o .ooE+~o .OOE+~O 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 
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Pa r t  B 

sb126 
sb126m 
te126 
xe126 
r g l 2 7  
cd127 
in127 

Tu f f  (47% H20) DBF Fuel 5 K  y r  burn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 UT UO2 

30.0 r 50.0 r 100.0 r 150.0 r 
9 .52~ -g8  9 .52~ -88  9 .51~ -88  9 .51~ -88  
7.24E-10 7.23E-10 7.23E-10 7.23E-10 
4.93E-02 4.96E-02 5.03E-02 5.10E-02 
2.36E-10 2.36E-10 2.36E-10 2.36E-10 

.00E+O0 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 

i n i t i a l  



Aug 28 18:37 1996 F i l e  Name: origen2.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X I  - Page 57 

I 

P a r t  B 8% W 2  i n  Tu f f  (47% HZO) DBF Fuel  5K y r  bu rn  
0 n u c l i d e  concentrat ions,  grams 

bas i s  =per c r i t i c a l  mass 10.1 WT UOZ 
i n i t i a l  15.0 r 20.0 r 30.0 r 50.0 r 100.0 r 150.0 r 

ed132 .00E+00 .ooE+~o .ooE+!o . O O E + ~ O  .oOE+~O .ooE+~o .ooE+~o 
in132 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
an132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sb132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

-8b132n .00E+00 .00E+00 .OOE+00 .OOE+OO .00E+O0 .00E+00 .00E+00 
te132 .00E+00 .OOE+OO .00E+00 .00E+O0 .OOE+00 .00E+00 .00E+00 

1 .i 
- ?  i132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

. - a  ' l te132 1.90E+02 1.90E+02 1.90E+02 1.90E+02 1.9OE+O2 1.9OE+02 1.90E+02 
cs132 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
br132 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 

f i s s i o n  products page 58 
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in133 
sn133 
sb133 
te133 
te133m 

1133 
1133111 

xe133 
xe133m 
cs133 
ba 133 
in134 
sn134 
sb134 
sb134m 
ty134 

1134 
i 134111 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 
i 136 
i 136m 

xe136 
es136 
ba136 
ba136m 

Par t  B Tu f f  (47% H2O) DBF Fuel 5 K  y 
nue 1 i de 

r burn  
concentra ~ t i o n s .  grams 

f i s s i o n  products 

bas i s  =per c r i t i c a l  mass 10.1 ktT UO2 
I n i t i a l  15.0 r 20 0 r 30.0 r 50.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

sb137 .00E+00 . O O E + ~ O  . o ~ E + ~ o  . O O E + ~ O  .OOE+~O . O O E + ~ O  .OOE+~O . O O E + ~ O  .OOE+~O . O O E + ~ O  . O O E + ~ O  
te137 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00~+00  .00~+00 

i 137  .00E+00 .00E+00 .00E+00 .00E+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00~+00 .OOE+OO .00~+00 
xe137 .00~+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00~+00  .00~+00 
cs137 1.94E+00 l.T)E+OO 1.54E+00 1.22E+00 7.7OE-01 2.42E-01 7.64E-02 2.41E-02 7.58E-03 2.39E-03 2.37E-04 
ba137 2.8OE+OZ 2.8OE+O2 2.8lE+02 2.81E+02 2.81E+02 2.82E+02 2.82E+02 2.82€+02 2.82E+02 2.82E+02 2.82E+O2 
ba137m 2.96E-07 2.64E-07 2.35E-07 1.87E-07 1.18E-07 3.7OE-08 1.17E-08 3.67E-09 1.16E-09 3.64E-10 3 . 6 1 ~ - 1 1  
sb138 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
te138 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00E+00 .00~+00  .00~+00 

i 
1138 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 '-.00~+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 

xe138 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .OOE+OO .OOE+OO .OOE+OO .00~+00 'I 
t r 1 3 8  .00~+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .OOE+00 .00E+00 .00~+00 ' I  . 
cs138m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 h A 

C 
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Par t  B 8% UO2 i n  
0 

i n i  t i a l  
xe143 .00E+00 
cs143 .00E+00 
ba143 .00E+00 
la143 .00E+00 
ce143 .00E+00 
pr143 .00E+00 
nd143 2.70E+02 

i144 .00E+00 
xe144 .OOE+OO 
cs144 .00E+00 
ba144 .00E+00 
La144 .00E+00 
ce144 7.84E-06 
pr144 3.30E-10 
pr l44m 1.93E-12 
nd144 2.57E+02 

Tu f f  (47% H20) DBF Fuel 5K y r  burn  
nuc l i de  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 

15.0 r 20.0 r 30.0 r 50.0 r 100.0 r 150.0 r 
. O O E + ~ O  .ooE+~o .ooE+~o .00E+80 .ooE+~o  .OOE+~O 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

2.7OE+02 2.7OE+02 2.70E+02 2.70E+02 2.70E+02 2.70E+02 
.00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+O0 .00E+00 .00E+00 

9.22E-08 1.08E-09 1.50E-13 2.88E-21 1.46E-40 .00E+00 
3.88E-12 4.57E-14 6.32E-18 1.21E-25 .OOE+OO .00E+00 
2.27E-14 2.67E-16 3.69E-20 7.06E-28 .00E+00 .00E+00 
2.57~+02 2.57€+02 2.57~+02 2.57E+02 2.57E+02 2.57E+02 
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Pa r t  B 8% UO2 i n  

i n i t i a l  
sm148 6.52E-01 
cs149 .00E+00 
ba149 .00E+00 
la149 .OOE+OO 
ce149 .00E+00 
p r l 4 9  .00E+00 
nd149 .00E+00 
pm149 .OOE+OO 
$111149 7.89E+OO 
eu149 1.48E-25 
cs150 .00E+00 
ba150 .00E+00 
la150 - .00E+00 
ce l50  4, *00E+00 
pr150 1,- .00E+00 
nd150 3 ,  3,33E+01 
pm150 .00E+00 
rm150 I-4.54E+01 
eu150 i;,l.37E-08 

, , 

T u f f  (47% H20) DBF Fuel 5K y r  burn  
n u c l i d e  concentra 
bas i s  =per c r i t i c  

30.0 r 50.0 r 
6 .52~-81 6 .52~ -81  

.00E+00 .00E+00 

.00E+00 .00E+00 
,OOE+00 .00E+00 
.00E+00 .00E+00 
.OOE+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .OOE+00 

?.89E+00 ?.89E+00 
*00E+00 .00E+00 
.00E+00 *00E+00 
*00E+00 .OOE+OO 
.00E+00 +00E+00 

J' .OOE+00 +OOE+00 
.00E+00 ~4OOE+OO 

$.33~+01 3.33~+01 
.00E+00 ~OOE+OO 

/ .54~+01 4.54E+01 
9.29E-09 6.31E-09 

t ions,  grams 
a l  mass 10.1 MT UO2 

100.0 r 150.0 r 
6.52E-81 6.52E-81 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 
7.89E+00 7.89E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 
r00E+00 .00E+00 
.00E+00 .00E+06 
.00E+00 .00E+00 
'.OOE+OO .00E+00 

3.33E+01 3.33E+01 
.00E+00 .00E+00 

4.54E+01 4.54E+01 
2.4OE-09 9.10E-10 

products 
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be151 
la151 
ce151 
pr151 
nd15 1 
pm151 
sml5l  
eu151 
be152 
la152 
ce152 
pr152 
nd15 2 
pm15 2 
pm15 2m 
sm152 
eu152 
eu152m 

!:E; 
ce153 
p r  153 
nd153 
pm153 
sm153 
eu153 

!:!E 
ce154 
pr154 
nd154 
pm154 
pm154m 

Par t  B 

om154 
eu154 

?f ;:: 
ce155 
pr155 
nd155 
pm155 
sm155 
eu155 
gd155m 
gd155 
ce156 
pr156 
nd156 
pm156 
om156 
eu156 
gd156 
ce157 
p r l 5 7  
nd l57 

.e Name: or  igen2.outl 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.97E-01 
1.66E+01 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.69E+01 
7.75E-03 

.00E+00 
1.99E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.99E+00 
3.93E-15 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

H2O) DBF 

4?i!+K 
1.45E-04 
1.45E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.53E-04 

.OOE+00 
7.02E-01 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
2.25E+00 

.00E+00 

.00E+00 

.00E+00 

>ut BBA000000-01717-0200-00021 REV 00 ATTACHMEN 

Tu f f  (47% Fuel 5K y r  burn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 M T  U02 

30.0 r 50.0 r 100.0 r 1 5 0 . 0 y r  
4.24~+g0 4.24~+50 4 .24~+g0 4.24E+OO 
6.48E-05 1.29E-05 2.28E-07 4.04E-09 
1.45E-01 1.45E-01 1.45E-01 1.45E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+O0 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .OOE+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.48E-05 1.80E-06 1.1OE-09 6.66E-13 

.OOE+00 .00E+O0 .00E+00 .00E+00 
7.02E-01 7.02E-01 7.02E-01 7.02E-01 

.00E+00 .00E+00 .00E+O0 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.25E+00 2.25E+OO 2.25E+OO 2.25E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 



Aug 28 18:37 1996 F i l e  Warne: origen2.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X I  - Page 62 

pr159 
nd159 
p 1 5 9  
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sm161 
eu161 
gd161 
tb161 

1 
Par t  0 

0 
T u f f  (47% HZO) DBF Fuel 5 

nucl  
bas i 

20.0 r 30.0 
1 .43~ -12  1.43E- 

.00E+00 . OOE+ 

.00E+00 . OOE+ . OOE+OO . OOE+ 

.00E+00 . OOE+ 

.00E+00 .OOE+ 

.00E+00 . OOE+ 
6.06E-03 6.06E- 

.00E+00 . OOE+ 

.00E+00 . OOE+ 

.00E+O0 . OOE+ 

.00E+00 . OOE+ 

.00E+00 . OOE+ 
2.28E-03 2.28E- 

.00E+00 .OOE+ 

.OOE+OO . OOE+ 

.00E+00 .OOE+ 

.00E+00 .OOE+ 
7.78E-04 7.78E- 

.00E+00 . OOE+ 

.00E+00 . OOE+ 

.00E+00 .OOE+ 

.00E+00 .OOE+ 

.00E+00 .OOE+ 

.00E+00 . OOE+ 

y r  bur 
de conc 

=per c 
r 50. 
2 1.43 
0 .oo 
0 .oo 
0 .oo 
0 -00 
0 .oo 
0 .oo 
3 6.06 
0 .oo 
0 .oo 
0 .oo 
0 .oo 
0 .oo 
3 2.28 
0 .oo 
0 .oo 
0 .OO 
0 .oo 
4 7.78 
0 .oo 
0 .oo 
0 .oo 
0 .oo 
0 .oo 
0 .oo 

f i s s i o n  products page 63 
S, grams 
ass 10.1 MT UO2 

0 r 150.0 r 
2 1 .43~-12 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
6E-03 6.06E-03 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
8E-03 2.28E-03 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .OOE+OO 
OE+OO .00E+00 
'BE-04 7.78E-04 
OE+OO .00E+00 
OE+OO .00E+00 
OEtOO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 

i n i  t i a l  
1.43E-02 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 
6.06E-03 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.28E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
7.78E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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ho165 
dy166 
ho166 
ho166m 
e r  166 
er167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml7Om 
yb170 
e r l 7 l  
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 

Pa r t  B 
0 

i n i t i a l  
2.15E-01 

.00E+00 

.00E+00 

.00E+00 
6.58E-07 
1.99E-05 

T u f f  (47% 

3.77E-04 3.77E-04 3.77E-04 3.77E-04' 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.93E-07 2.91E-07 2.88E-07 2.80E-07 
4.7OE-05 4.70E-05 4.70E-05 4.70E-05 
5.75E-08 5.75E-08 5.75E-08 5.75E-08 

.00E+00 .00E+00 .OOE+OO .00E+00 
3.50E-08 3.50E-08 S.50E-08 3.50E-08 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
7.86E-08 7.86E-08 7.86E-08 7.86E-08 

.00E+00 .OOE+00 .00E+00 .00E+00 
8.42E-08 8.42E-08 8.42E-08 8.42E-08 
6.86E-31 1.93E-39 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+O0 
4.53E-10 4.53E-10 4.53E-10 4.53E-10 

.00E+O0 .OOE+OO .00E+OO .00E+OO 
8.36E-14 2.26E-15 1.66E-18 2.40E-26 
1.19E-07 1.19E-07 1.19E-07 1.19E-07 

.bOE+OO .00E+00 .OOE+OO .00E+00 

.OOE+00 .00E+00 .OOE+OO .00E+00 
8.13E-08 8.13E-08 8.13E-08 8.13E-08 
7.57E+03 f . 57~+03  7.57E+03 7.57~+03 

HZO) DBF Fuel 5K y r  burn  
n u c l i d e  r a d i o a c t i v i t y ,  cu 
b a s i s  raer  c r i t i c a l  mass 
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P a r t  B 8% U02 i n  Tuff (47% H20) DBF Fuel 5K yr burn 
0 nucl ide  r a d i o a c t i v i t y ,  cur ies  

b a s i s  =aer c r i t i c a l  mass 10.1 I T  UO2 
i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

f i s s i o n  products page 65 
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as 80 
se 80 
b r  80 
b r  80m 
k r  80 
cu 81  
zn 81  
ga 81  
ge 81  
as 81  
se 81  
se 81m 
b r  81  
k r  81 
k r  81m 
zn 82 
ga 82 

Pa r t  B 

ge 82 
as 82 
as 82m 
se 82 
b r  82 
b r  82m 
k r  82 
zn 83 
ga 83 
ge 83 
as 83 
se 83 
se 83m 
b r  83 
k r  83 
k r  83m 
ga 84 
ge 84 
as 84 
se 84 
b r  84 
b r  84m 
k r  84 
ga 85 
ge 85 
as 85 
s t  85 
r e  85m 
b r  85 
k r  85 
k r  85m 
rb 85 
ge 86 
as 86 
re 86 
br 86 
br 86m 
kr 86 

7 1996 F i l  Ie  Name: or 0200-00021 REV 00 ATTACHMEN T X X I  - Pi 

T u f f  (47% HZO) DBF Fuel 5 K  y r  bu rn  
n u c l ~ d e  radioac 

f i s s i o n  products 
i v i t y ,  cl 
c a l  mass 
100.0 r . O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
1.33E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

bas i  
30.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+O0 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

1.23E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
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r b  86 .00E+00 
r b  86m .00E+00 
sr  86 .OOE+OO 
ge 87 .00E+00 
as 87 .00E+00 
se 87 .00E+00 
br 87 .00E+00 
k r  87 .00E+00 
r b  87 6.02E-06 
sr  87 .00E+00 
sr  87m .00E+00 
ge 88 .00E+00 
as 88 .00E+00 
re 88 .00E+00 

1 
Part  B 8% UO2 i n  

0 
Tuf f  (47% H2O) DBF Fuel 5 K  y r  burn 

nucl ide  r s d i o a c t i v i t v .  cur 
f i s s i o n  products page 67 

i e s  

i n i  t i e 1  
88 .00E+00 
88 .00E+00 
88 .00E+00 
88 .00E+00 
89 .00E+00 
89 .00E+00 
89 .00E+00 
89 .00E+00 
89 .00E+00 
89 2.79E-20 
89 .00E+00 
89m 2.59E-24 
90 .00E+00 
90 .00E+00 
90 .00E+00 
90 .00E+00 
90 .00E+00 
9Om .00E+00 
90 1.47E+02 
90 1.47E+02 
9Om .00E+00 
90 .00E+00 
90m .00E+00 
91 .00E+00 
91 .00E+00 
91 .. .00E+00 
91 .00E+00 
91 ' .00E+00 
91 3.11E-17 
91n .00E+00 
91 .00E+00 
91 1.21E-10 
92 . : .00E+00 
92 "t .OOE+OO 
92 .00E+00 
92 .I; 00E+00 
92 ":. ZOOE+OO 
92 @ -  rOOE+OO 
92 i,-: .OOE+OO 
92 . 1 .63~-12 
93 .00E+00 

basis 
30.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 ' 

.00E+00 
9.00E+01 
9.01E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
1.18E- 10 

,00E+00 
.OOE+OO 
,00E+00 

' ~00E+00 
: 00E+00 
L- 00E+00 
f t 00E+00 
1.63~-12 
, ,00E+00 

= er c r i t i c a l  mass PO.O r 100.0 r 
.OOE+~O . O O E + ~ O  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.OOE+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 

5.50E+01 1.61E+01 
5.50~+01 1.61E+01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1 .16~-10 l.lOE-10 
*00E+00 .00E+00 
.00E+00 .OOE+OO 

=.oOE+OO .00E+00 
',OOE+OO ,00E+00 

,a{ 00E+00 *00E+00 
00E+00 400E+00 

'dOOE+OO .OOE+OO 
1,63~-12 1.63E-12 

*00E+00 .00E+00 
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r b  94 .00E+00 .00E+00 
1 

Part  B 8% UO2 i n  Tuf f  (47% 
0 

i n i t i a l  15 .0  vr 

H20) DBF Fuel 5K yr  burn 
nucl ide  r a d i o a c t i v i t y ,  cur ies  
bas is  = er c r i t i c a l  mass 10.1 MT UO 

30.0 r  g0.0 r  100.0 r  150.0 r  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.08E-05 1.08E-05 1.08E-05 1.08E-05 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.OOE+OO .OOE+OO .00E+00 .00E+00 
.DOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+O0 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.uOE+oO .OOE+OO .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 .00E+O0 
.00E+00 .OOE+00 .OOE+OO .00E+00 . OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 ,00E+00 .00E+00 
.O0~+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+O0 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.77E-08 2.77E-08 Z.77E-08 2.77E-08 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.0OE+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 68 



Aug 28 18:37 1996 F i l e  Name: origen2,output BBA000000-01717-0200-00021 REV 00 ATTICHHENT X X I  - Page 68 

Pa r t  B 8% UO2 i n  
0 

zrlOO 
nb l  00 
nblOOm 
mol00 
tclOO 
rulOO 
r b l O l  
s r l O l  

y l 0 l  
z r l O l  
nb lOl  
molOl 
t c l O l  
r u l O l  
sr lO2 
y l 0 2  

zr102 
nblO2 
molO2 
t c l 0 2  
tclO2m 
rulO2 
rh102 
pdl02 
sr103 
y103 

zr103 
nblO3 
no103 
tc103 
ru103 
rh103 
rhl03m 
sr104 
y l 0 4  

zr104 
nblO4 
no1 04 
tc104 
r u l 0 4  
rh lO4 
rhlO4n 
pd104 

.. y105 . 
zr105 
nb105 
10105 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

1 .O8E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

1.12E-26 
.00E+00 

1.12E-26 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Tu f f  (47% 

.00E+00 

.00E+00 
3.35E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fuel 5K y r  burn  
nuc 1 i de r a d i  oac 
bas i s  

30.0 r . O O E + ~ O  
.00E+00 
.00E+00 

: t i v i t y .  cur 
: a t  mass 
00.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO. . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 

1.91E-16 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.00E+O0 
3.35E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

.00E+00 

.00E+00 
3.35E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

products 

.00E+00 

.00E+00 
3.34E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

page 69 
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Pe r t  B 

y106 
zr106 
nb106 
mo106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr lO8 
nb108 
mo108 
tc lO8 
ru108 
rh108 
rhlO8m 
pd108 
ag108 
agl08m 
cd108 
zr lO9 
nblO9 
mol09 
tc lO9 
rulO9 
rhlO9 
rh l09n  
pdlO9 
pdl09m 
agl09 
ag 109n 
cd l09  
nb l lO  
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
rh l lOm 
p d l l 0  

i n i t i a l  
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

2.61E-02 
2.61E-02 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.05E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.95E-09 
1.03E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.65E-12 
6.65E-12 

.00E+00 

.00E+00 
- .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% H2O) DBF Fuel 5K r burn 
nuc l r d e  r a d i  oac 
bas i s  = er  c r i t  

30.0 r f0.0 r 
.ooE+~o .ooE+~o 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.OOE+OO .00E+00 
.00E+00 .00E+00 

3.16E-08 3.82E-14 
3.16E-08 3.82E-14 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .OOE+OO 
5.05E-03 5.05E-03 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
8.03E-09 7.20E-09 
9.23E-08 8.27E-08 . OUE+OO .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.17E-16 2.07E-21 
1.17E-16 2.07E-21 

. ,00E+OO .00E+00 
: 00E+00 ",:, rOOE+OO 
1 :  .00E+00 , .00E+00 

.OOE+OO !?: ~OOE+OO 
if! .00E+00 k,. .00E+00 :': ,00E+00 *00E+00 
r . .OOE+OO .00~+00 

t i v i t y ,  CI 
i ce1  mass 

100.0 y r  
.00E+00 
.00E+O0 
.00E+O0 
.00E+00 
.00E+00 

6.14E-29 
6.14E-29 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 
5.05E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.48E-09 
6.30E-08 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 
,00E+00 

' ,00E+00 
~,.)OOE+OO 
,: t00E+00 

*00E+00 
*00E+00 

u r i e s  * 

10.1 MT ua 
150.0 r 

.ooE+~o 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.05E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
-00E+00 

f i s s i o n  products 
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ag l lO  1.33E-09 8.38E-12 5.28E-14 2.09E-18 3.27E-27 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
agllOm 9.80E-08 6.17E-10 3.88E-12 1.54E-16 2.41E-25 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO 

1 
Pa r t  B 8% U02 i n  Tu f f  (47% H20) DBF Fuel 5K r burn  f i s s i o n  products page 71 

0 nuclTde radioacf  i v i t y ,  c u r i e s  
b a s i s  raer critical mass 10.1 MT U02 

c d l l O  
n b l l  1 
mo l l  1 
t c l l l  
r u l l  1 
r h l l l  
p d l  1 1 
p d l l  l m  
a01 11 

i n i t i a l  
.00E+00 
.00E+00 

e i i  i i m  
c d l  1 1 
c d l l  l m  
n b l l 2  
mo l l 2  
t c l l 2  
ru112 
r h l l 2  
p d l l 2  
a g l l 2  
cd112 
mo l l 3  
tc113 
ru113 
rh113 
pd113 
891 13 
agl13m 
cd113 
cd l l3m 
in113 
i n l l 3 m  
mo l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i nll,4m 
sn114 
no115 
tc115 
ru115 
r h l 1 5  
pd115 
ag115 
ag l  l5m 
cd115 
cd115m 
i n 1  15 
i n l l 5 m  
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Pa r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel 5K y r  burn  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

f i s s i o n  products page 72 

basis racr c r i t i c a l  mirr 10.1 YT 11n7 --- . - --- ...--- .-- . ... --- 
i n i t i a l  15.0 r 20.0 r 30.0 r 56:0-'r-'100.0 y r  150.0 r 200.0 r 250.0 y r  300.0 r 400.0 y r  

s n l l 5  .OOE+OO . O O E + ~ O  .OOE+~O . O O E + ~ O  .OOE+~O .00~+00  . O O E + ~ O  . O O E + ~ O  .00E+00 . O O E + ~ O  .00~+00 
tc116 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .OOE+OO 
ru116 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00~+00 .00~+00 .00E+00 .00~+00 .00~+00 
rh116 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

in116 
in116m 
an1 16 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn117 
s n l  l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
ag118m 
cd118 
in118 
i n l l 8 m  
s n l l 8  
r u l l 9  
r h l l 9  
p d l l 9  
ag119 
c d l l 9  
cd l l9m 
in119 
i n l l 9 m  
an119 
an1 19m 
rul2O 
r h l 2 0  
pd120 
mg120 
cdl2O 
in120 
in120m 
sn120 
r h l 2 1  

1 : 
P a r t  B 

0 
H20) DBF Fuel 5K r burn  

nuc1Yde r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 WT UO 

f i s s i o n  products page 73 
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Part B 

rbl26 
rb12h  

Tuff (47% 
I ,  ::: '1  

- h SL' r burn nuclide radioactlv- ty,  t"'r1cs I .It 

barfs rn r c r l t i c a  mars 10.1 RT UO2 
0.0 r 5.0 r ,100.0 r 150.0 r 200.0 
96E-g3 96E-i3 ' .96E-b 7.95E-83 

!:69E-02 I : 68~ -02  : $.ME-02 5.68E-02 $1:: 
t Li , , 

r i b  

f l rs ion products 

l n i  t l r l  
7.96E-03 
5.69E-02 



Aug 28 18:37 1996 F i l e  Name: origen2.output BBA000000-01717-0200-00021 REV 00 . ATTACHMENT X X I  - Page 73 

te126 
xe126 
ag127 
cd127 
in127 
in127m 
sn127 
sn127m 
sb127 
te127 
te127m 

1127 
xe127 
ag128 
cd128 
in128 
sn128 
sb128 
sbl28m 
te128 
i 128 

xe128 
cd129 
in129 
sn l29 
sn129m 
sb129 
te129 
tel29m 

i l 2 9  
xe129 
xel29m 
cd130 
i n130 
sn130 
sb130 
sbl30m 
te130 

5 130 
i 130111 

xe130 
cd131 
in131 
rn131 
rb131 
te131 
t e l 3 l m  

1131 
x e l  3 1 
xe131m 

1 
Par t  B 

0 
T u f f  (47% 

.00E+00 

.bOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+b0 
5.88E-21 
6.01E-21 

.00E+O0 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.83E-03 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

H20) DBF Fuel 5K r burn  
nuc l!de radioac 

f i s s i o n  products page 75 

bas i s  = er  c r i t i c a l  mass 10.1 MT UOZ 
i n i t i a l  15.0 r 20.0 r 30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

cd132 .OOE+OO .OOE+&O .OOE+&O .OOE+~O .OOE+~O .OOE+~O . O O E + ~ O  .OOE+~O . O O E + ~ O  .OOE+!O .ooE+~o  
in132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+O0 
en132 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sb132 .00E+00 .OOE+OO .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
rb132m .00E+00 .00E+00 .00E+00 .00E+00 .dOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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te132 
i 132 

re132 
cs132 
be132 
in133 
an133 
rb133 
te133 
te133m 
i 133 
f 133m 

xe133 
xe133m 
cs133 
be133 
in134 
sn134 
sb134 
sb134m 
te134 
i 134 
1134111 

xe134 
xe134m 
cs134 
cs134m 
ba134 
an135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
be135 
ba135m 
811136 
rb136 
te136 
i 136 
1136111 

xt136 
cr136 
ba136 
ba136m 

Par t  B 8% uoz in  t u f f  (47% H20) DBF Fuel 5 K  r burn  nuclide rad ioac  t i v i t y ,  c u r i e s  
b r a i t  r a c r  c r i t i c a l  l n a a  10.1 YT 1ln2 

f i s s i o n  products 

---. - . - . -- - ---- . - -  . .. . --- 
i n i t i a l  15.0 r 20.0 r 30.0 r %:0-' 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 
.00E+00 . O O E + ~ O  .ooE+~o . O O E + ~ O  . o o E + ~ ~  . O O E + ~ O  . O O E + ~ O  .ooE+~o .ooE+~o .ooE+~o .ooE+~o 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

page 76 
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te138 
1138 

xe138 
cs138 
cs138m 
be138 
la138 
rb139 
te139 

1139 
xe139 
cs139 
be139 
la139 
ce139 
pr139 
te140 

1140 
xe140 
cs140 
ba140 
la140 
ce140 
pr140 
te141 

1141 
xe141 
cs141 
be141 
la141 
ce141 
pr141 
nd141 
te142 

i142 
xe142 
cs142 
ba142 
La142 
ce142 
pr142 
pr142m 
d l 4 2  

1143 

Pa r t  B 

xe143 
cs143 
ba143 
la143 
cc143 
pr143 
d l 4 3  
i 144 

re144 
ce.144 
ba144 

' 1996 F i l  igen2.output BBA000000-01717-0200-00021 REV 00 ATTACHMEN 

8% UOZ i n  H2O) DBF Fuel 5K y r  bu rn  f i s s i o n  products 
n u c l l d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r l t i c a l  mass 

i n l  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
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Par t  B 

sm148 
c s l i 9  
be149 
la149 
ce149 
pr149 
nd149 
pm149 
sm149 
eu149 
cs150 
ba150 
la150 
ce150 

T u f f  (47% H20) DBF 

1::i: - T i  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

1 .OPE-12 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Fuel 5 K  r bu rn  
nuc l rde  rad iosc  
bas i s  er  c r i t  

30.0 r 90.0 r 
1.99E-T3 1.99E-T3 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.89E-12 1.09E-12 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 .00E+00 

t i v i t y ,  cu r i es  
i c a l  mass 10.1 MT UO2 
100.0 r 150.0 r 200.0 r 
1.99E-T3 1 .99E-73 1.9%-73 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
1.89E-12 1.89E-12 1.89E-12 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+OO 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

f i s s i o n  products 

i n i t i a l  
1.99E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.89E-12 
1.4OE-21 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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Par t  B 
0 

Tuff (47% H2O) DBF Fuel 5K yr  burn 
nucl ide  rad ioac t fv i t v .  c u ~  

f i s s i o n  products page 79 
r ies  

basis 
30.0 r 
. 0 0 ~ + 8 0  

1.75E-02 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 . OOE+OO 

1.72E-02 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 

= er  c r i t i c a l  mass 
g0.0 r 100.0 r . O O E + ~ O  . O O E + ~ O  

3.49E-03 6.17E-05 
.00E+00 .00E+00 



28 18:37 

cu156 
gd156 
ce l57  
pr157 
nd157 
pm15 7 
sm157 
cu157 
ad157 
pr158 
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
am159 
cu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy 160 
nd161 
pm161 
sm161 
eu161 
gd161 
tb161 

Par t  B 

dy161 
pm162 
8111162 
eu162 
gd162 
tb162 
tb162m 
dy162 
8111163 
eu163 
gd163 
tb163 
tb163m 
dy163 
sm164 
a 1 6 4  
gd164 
tb164 
dy164 
sn165 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

Igen2.output BBA000000-01717-0200-00021 REV 60 ATTACHHEN 

H2O) DBF Fuel 5 K  r bu rn  
n u c l h e  r a d i o a c t i v i t y ,  cu r ies  
bas is  = e r  c r i t i c a l  mass 10.1 WT UO2 

20.0 r 30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 
.ooE+~o . O O E + ~ O  .OOE+~O . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  
.OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+OO .00E+00 .00E+00 
.OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .OOE+00 .00E+00 .00E+O0 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 
.00E+OO .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO ,00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 ,OOE+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 - .00E+00 .00E+00 ,00E+00 
.00E+00 .00E+00 .00E+00~ .00E+00 .00E+00 ,OOE+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

' X X I  - Pa 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 
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eu165 
gd165 
tb165 
dy165 
dyl65m 
ho165 
dy 166 
ho166 
ho166m 
e r  166 
er167 
er167m 
e r  168 
yb l68  
er169 
tm169 
yb169 
e r  170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
5.26E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.10E-27 

.00E+00 

.00E+00 

.00E+00 
9.11E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.13E+02 

H2O) DBF 

.00E+00 .00E+00 .00E+00 .00E+00' 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.23E-07 5.17E-07 5.02E-07 4.88E-07 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+bO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
2.46E-12 1.80E-15 2.61E-23 3.88E-31 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.06E+02 2.56E+02 8.47E+01 3.16E+01 

Fuel 5K y r  bu rn  
n u c l i d e  concent ra t ions ,  grams 
bas is  =ner c r i t i c a l  mass 10.1 MT UO2 

a c t i n i d e s  page 81 Pa r t  B T u f f  (47% 

i n i  t i a l  
he 4 1.29E+Ol 
t l 2 0 6  2.44E-15 
t1207 2.21E-10 
t1208 1.46E-13 
t1209 1.69E-12 
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po2 15 
po216 
~ 0 2 1 8  
at21 7 
rn218 
rn219 
rn220 
rn222 
f r221 
f r223 
ra222 
ra223 
re224 
ra225 
ra226 
re228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

Par t  B Fue 

200 
8. 

1. 
1. 

3: 
4. 
1. 

1. 
2. 
2. 
1. 
4. 
1. 
8. 

I .  
. 

2: 
9. 
4. 
2. 
1. 
1. . 

5K y r  burn  
u c l i d e  concentrs 
a s i s  =per c r i t i c  
.O r 4000.0 r 
5E+g0 l.l0E+g1 
OE+OO .00E+00 
6E-04 1.26E-04 
2E+00 1.38E+00 
OE+OO .00E+00 
6E- 04 3.36E-04 
3E-09 4.23E-09 
9E-09 1.89E-09 
OE+OO .OOE+OO 
OE+OO .00E+00 
OE+OO .OOE+OO 
2E-08 1.20E-08 
5E+01 Z.t5E+01 
7 ~ + 0 3  2.26E+03 
4E+05 1.64E+05 
5 ~ + 0 4  4.25E+04 
1E-22 1.54E-22 
5E+06 8.65E+06 
OE+OO .00E+00 
9E-34 2.28E-34 
OE+OO .00E+00 
OE+OO .00E+00 
lOE+OO .00E+00 
9E-04 2.26E-04 
19E+03 9.89E+03 
12E-15 2.59E-19 
1 - 1  2.OOE-11 
OE-36 1.94E-36 
18E-38 1.98E-38 
lOE+00 .00E+00 

ac t i n ides  page 82 Tuff (47% , grams 
ISS 10.1 MT U02 
0 r 8000.0 r l  
E+g1 1.60E+&1 
lE+00 .00E+00 
rE-04 1.26E-04 
IE+OO 1.88€+00 
IE+00 .00E+00 
IE-04 3.35E-04 
IE-09 4.23E-09 
'E-09 1.89E-09 
IE+00 .00E+00 
IE+00 .00E+00 
IE+00 .00E+00 
IE-08 1.17E-08 
1E+01 3.96E+01 
1E+03 2.24E+03 
1E+05 1.64E+05 
1E+04 4.25E+04 
E-22 l . l l E - 2 2  
iE+06 8.65E+06 
IE+00 .00E+00 
'E-34 4.25E-34 
)E+OO .00E+00 
IE+00 .00E+00 
)E+OO .00E+00 
IE-04 2.21E-04 
lE+03 9.87E+03 
IE-23 7.47E-28 
1 1.37E-11 
IE-36 3.63E-36 
IE-38 3.78E-38 
)E+OO .00E+00 

0000.0 
1.84E+ . OOE+ 
1.26E- 
2.11E+ . OOE+ 
3.35E- 
4.23E- 
1.89E- . OOE+ . OOE* . OOE+ 
1.16E- 
4.55E+ 
2.23E+ 
1.65E* 
4 . 2 5 ~ *  
9.45E- 
8.65E* . OOE* 
5.23E- . OOE* . OOE* . OOE* 
2.18E- 
9.87E4 
4.OlE- 
l.14E- 
4.46E- 
4.51E- . OOE4 

4000.0 y r l  
2.34E+01 

.00E+00 
1.26E-04 
2.55E+00 

.00E+00 
3.35E-04 
4.23E-09 
1.89E-09 

.00E+00 

.00E+00 

.00E+00 
1.13E-08 
5.71E+Ol 
2.21E+03 
1.65E+05 
4.25E+04 
6.82E-23 
8.65E+06 . OOE+OO 
7.18E-34 

.00E+00 

.00E+00 

.00E+00 
2.13E-04 
9.85E+03 

.00E+00 
7.81E-12 
6.13E-36 
6.31E-38 

.00E+00 

i n i t i a l  
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pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am24 2 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

Par t  B 

cm242 
cm243 
cm244 
cm245 
em246 
cm247 
cm248 
cm249 
cm25 0 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
cf25O 
c f  25 1 
cf252 
cf253 
c f  254 
cf255 
es253 
es254m 
es254 
es255 

s250 
o t a l  

Par t  B 

he 4 
t 1206 

T u f f  (47% HZ01 DBF Fuel 5K y r  burn 
nuc l i de  concentrations, grams 
bas is  =per c r i t i c a l  mass 10.1 MT UO2 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l O O O O . O  r 
6 .90~-T1  3.72E-75 2.00E-i9 1 .07~-$3  5 . 7 6 ~ - $ 8  
4.80E-36 .00E+00 .00E+00 .00E+00 .00E+00 
2.05E-42 .00E+00 .00E+00 .00E+00 .00E+00 
3.60E-12 3.06E-12 2.60E-12 2.2lE-12 1.88E-12 
1.49E-14 l.1lE-14 8.27E-15 6.17E-15 4.60E-15 
1.66E-18 1.66E-18 1.66E-18 1.66E-18 1.66E-18 
1.37E-21 1.36E-21 1.36E-21 1.35E-21 1.35E-21 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
9.29E-37 8.58E-37 7.93E-37 7.32E-37 6.76E-37 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
1.30E-27 2.50E-29 4.78E-31 9.14E-33 1.75E-34 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.48E-32 5.29E-33 1.13E-33 2.41E-34 5.15E-35 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 

act  i n ides  page 

i n i t i a l  
1.80E-07 
3.83E-19 
9.01E-16 
4.10E-12 
1.88E-14 
1.66E-18 
1.37E-21 

.00E+00 
9.91E-37 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.09E-26 
5.49E-39 
8.52E-32 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.87E+06 

Tuff (47% Fuel 5 K  yr bu rn  * I , '  
n u c l i d e  r a d i o a c t f v i t y ,  cu r ies  

2000.0 r 4080.0 r 6000.0 r 8000.0 r lOOOO.O r . O O E + ~ O  .ooE+~o . OOE+~O .ooE+&o . O O E + ~ O  
7.77E-07 1.09E-06 1.4OE-06 l.7lE-06 2.02E-06 
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t1207 
t1208 
t 1209 
pb206 
pb207 
pb208 
pb209 
pb2 10 
pb211 
pb2 12 

SP:;", 
bi209 
bi2lOm 
bi210 
bi211 
bi212 
bi213 
bi214 
p0210 
po2l lm 
pot1 1 
p0212 
po213 
po214 
po215 
p0216 
~ 0 2 1 8  
at217 
rn218 
rn219 
rn220 
rn222 
f r 2 2 l  
f r223 
re222 
re223 
ra224 
ra225 
re226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

Par t  B Tu f f  (47% 

4.62E-02 
4.95E-07 
8.36E-04 

.00E+00 

.00E+00 

.00E+00 
3.98E-02 
4.73E-01 
4.63E-02 
1.38E-06 
4.73E-01 

.00E+00 

.00E+00 

.00E+00 
4.73E-01 
4.63E-02 
1.38E-06 
3.98E-02 
4.73E-01 
4.73E-01 

.00E+00 
l.27E-04 
8.83E-07 
3.90E-02 
4.73E-01 
4.63E-02 
1.38E-06 
4.73E-01 
3.98E-02 

.00E+00 
4.63E-02 
1.38E-06 
4.73E-01 
3.98E-02 
6.39E-04 

.00E+00 
4.63E-02 
1.38E-06 
3.98E-02 
4.73E-01 
8.03E-07 
3.98E-02 
4.63E-02 
8.03E-07 

.00E+00 
4.56E-02 
1.38E-06 
3.98E-02 
7.37E-01 
3.54E-01 

M20) DBF Fuel 5K r burn 
nuc lyde r a d i  oac t i v i t y ,  cu r ies  

a c t i n i d e s  

basis rner critical mass 10-1 YT U02 
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pa233 
pa234111 
pa234 
pa235 

u230 
u231 
1.1232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
put46 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
en24 1 

Par t  B Tuff (47% H20) DBF Fuel 5K 
n u c l l  

' r  burn  
de radioac t i v i t y ,  cu 

ac t i n ides  

bas i s  = e r  c r i t i c a l  i a s s  10.1 MT U O ~  
i n i t l a 1  500.0 r 1000.0 r 2000.0 r 40gt3.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r 

~111242 5.95E-04 3 . 6 4 ~ - &  3.12~-1;5 2.28~-1;7 1 . 2 3 ~ - i l  6 .61~- {6  3 .55~-$0 1 .91~-54 1.02~-$8 .OOE+~O .OOE+~O 
cm243 1.98E-17 1.74E-18 9.08E-24 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00~+00 .00~+00 
em244 .29E- 4 1.58E- 5 7.64E-24 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+OO .OOE+OO .00~+00 
rm245 ?.O5E-13 '6.99~-13 6.71E-13 6.19E-13 5.16~-13 4.46E-13 3.79E-13 l.22E-13 2.74E-13 2.32E-13 1 .97~-13 
em246 S . ~ E - S  .29E-15 4.57E-15 3.41~-15 2.54~-15 1.90E-15 l.4lE-15 1.05E-15 7.87E-16 5.87E-16 
7 . 5 E - 2  : !  1.511-22 1.511-22 1.5lE-22 5 1 E - 2 2  9.501-22 1.501-22 1.50E-22 1.501-22 1.5OE-22 
em248 5.82E-24 '5.82E-24 S.81E-24 S.8OE-24 5.78E-24 S.75E-24 5.?3E-24 5.71E-24 5 .68~-24 5.66E-24 5 .64~-24 
ellZ49 ' .00E+00,, .00E+00 :,tOOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1, 



Aug 28 18:37 1996 F i l e  Name: origen2.output BBA000000-01717-0200-00021 REV 00 ATTACHMEWT XXJ - Page 84 

cm250 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
c f  250 
cf251 
c f  252 
c f  253 
c f  254 
cf255 
es253 
es254m 
es254 
es255 

8250 
t o t a l  

1 
Par t  B 

0 

i n i t i a l  
6.67E-15 
9.49E-05 
2.29E-06 
4.42E-06 
2.94E-05 
4.26E - 06 

.00E+00 

.00E+00 
7.52E-08 

.00E+00 
1.28E-08 
6.92E-10 

.00E+00 

.00E+00 
2.17E-08 
5.31E-07 

.00E+00 
4.98E-10 

.00E+00 

.00E+00 
6.77E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.82E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.85E-03 

.00E+00 

.00E+00 

Tu f f  (47% Fuel 5K y r  burn 
nuc l i de  concentrations, grams 
bas is  =per c r i t i c a l  mess 10.1 MT UO2 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l  
.ooE+~o . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  

9.49E-05 9.49E-05 9.49E-05 9.49E-05 
2.29E-06 2.29E-06 2.29E-06 2.29E-06 
4.42E-06 4.42E-06 4.42E-06 4.42E-06 
2.94E-05 2.94E-05 2.94E-05 2.93E-05 
3.51E-06 2.75E-06 2.16E-06 1.70E-06 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .OOE+OO 
7.52E-08 7.52E-08 7.52E-08 7.52E-08 

.00E+00 .00E+00 .00E+00 .00E+00 
1.28E-08 1.28E-08 1.28E-08 1.28E-08 
6.92E-10 6.92E-10 6.92E-10 6.92E-10 

.00E+00 - .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.17E-08 2.17E-08 2.17E-08 2.17E-08 
5.31E-Of 5.31E-07 5.3lE-07 5.31E-07 

.00E+00 .00E+00 .00E+00. .OOE+OO 
4.98E-10 6.98E-10 4.98E-10 4.98E-10 

.OOE+OO .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .OOE+OO .00E+00 
6.77E-06 6.77E-06 6.77E-06 6.77E-06 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.82E-04 6.82E-04 6.82E-04 6.82E-04 

.00E+OO .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+OO .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 
2.85E-03 2.85E-03 2.85E-03 2.85E-03 

.00E+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .oOE+OO .OOE+PO 

f i s s i o n  products page 87 



' 1996 F i l e  Name: or igen2.output BBA000000-01717-0200-00021 REV 00 ATTACHMEN T X X I  - Page 85 

Part  B 8% UO2 i n  Tuf f  (47% 

i n i t i a l  
.00E+00 
.OOE+00 

9.28E-02 
.00E+00 

1.17E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.07E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.54E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

l.l3E+00 
.OOE+OO 

6.91E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

3.37E+00 
.00E+00 
.00E+00 

5.14E-06 

HZ01 DBF Fuel 5K yr burn 
nucl ide  concentrations, grams 
basis =per c r i t i c a l  mass 10.1 MT UO2 

2000.0 r 4000.0 yr  6000.0 r 8000.0 r . O O E + ~ O  .00E+00 .ooE+~o  .ooE+~o 
.00E+00 .OOE+OO .00E+00 .00E+00 

9.28E-02 9.28E-02 9.28E-02 9.28E-02 
.00E+00 .00E+00 .00E+00 .OOE+OO 

1.17E-05 1.17E-05 1.17E-05 1.17E-05 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.07E-01 2.07E-01 2.07E-01 2.07E-01 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 

5.54E-01 5.54E-01 5.54E-01 5.54E-01 
.OOE+OO .OOE+OO .OOE+OO .00E+00 . OOE+OO .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.13E+00 l.l2E+OO l.l2E+00 l.llE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 

1.07E-02 1.54E-02 2.01E-02 2.48E-02 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.37~+00 3.37€+00 3.37~+00 3.37E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 

5.14E-06 5.14E-06 5.14E-06 5.14E-06 

10000.0 y r l  
.00E+00 . OOE+OO 

9.28E-02 
.00E+00 

1.17E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.07E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

5.54E-01 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 

1.1 lE+00 
.00E+00 

2.956 - 02 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.37€+00 
.00E+00 
.00E+00 

5.14E-06 
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Par t  B 8% UOZ i n  
0 

i n i  t i e 1  
82 .00E+00 
82 .00E+00 
8Zm .00E+00 
82 8.60E+OO 
82 .00E+00 
82m .00E+00 
82 5.27E-03 
83 .00E+00 
83 .00E+00 
83 .OOE+OO 
83 .00E+00 
83 .00E+00 
83m .00E+00 
83 .00E+00 
83 1.42E+01 
83m .00E+00 
84 .00E+00 
84 .00E+00 
84 .00E+00 
84 .00E+00 
84 .00E+00 
84m .00E+00 
84 2.89E+01 
85 .00E+00 
85 .00E+00 
85 .00E+00 
85 .00E+00 
85m .00E+00 
85 ' . 00~+00  
85 1.27E-13 
85m .00E+00 
85 3.33E+O1 
86 .00E+00 
86 .00E+00 
86 .00E+00 
86 1 * .00E+00 
86n .00E+00 
86 ..r $.38~+01 
M "  .OOE+OO 

.00E+00 
86 . f r i . l 4 ~ - 0 3  
87 Y' .00E+00 
87 - .00E+00 

Tu f f  (47% HZO) DBF Fuel 5 K  y r  bu rn  
n u c l i d e  concentrat ions.  grams 
bas i s  =per c r i t i c  

2000.0 r 4000.0 r . O O E + ~ O  .OOE+~O 
.00E+00 .OOE+OO 
.00E+00 .00E+00 

8.60E+00 8.60E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

5.27E-03 5.27E-03 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.OOE+OO .00E+00 

1.42E+01 1.42E+Ol 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.89E+01 2.89E+01 
.OOE+OO .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

3.33E+01 3.33E+Ol 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO *00E+00 
*00E+00 .00E+00 
.00E+00 .00E+00 

S,38E+01 5.38E+Ol 
,00E+00 900E+00 
rOOE+OO rOOE+00 

l t l 4 ~ - O 3  1.14E-03 
b00E+00 .00E+00 
t00E+00 rOOE+OO 
i ' 1 

:a1 mass 10 
6000.0 r . O O E + ~ O  

.00E+00 . OOE+OO 
8.60E+00 

.00E+00 

.00E+00 
5.2fE-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 
1.42E+Ol 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+O0 

.00E+00 
2.89E+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+b0 

.00E+00 

.OOE+OO 

.OOE+OO 
3.33E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.38E+01 

.00E+00 

.00E+00 
1.14E-03 

.00E+00 

.00E+00 
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Pal 

br  
k r  
r b 
s r 
as 
s e 
br 
k r  
r b 
sr 

Y 
Y 

as 
se 
b r 
k r  
r b  
r b 
sr  

Y 
Y 

z r  
z r 
s e 
br  

. kr  
r b  
sr  

Y 
Y 

z r  
nb 
s e 
br 
k r  
r b  
sr  

Y 
z r  
nb 
s e 
b r  
k r 
r b  
sr  

Y 

u f f  (47% 

500 0 r . O ~ E + ~ O  
.00E+00 . OOE+OO 

1.01E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.37E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.00E-06 
1.56E-09 

.00E+00 
1.68E+02 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.72E+02 
1.27E-11 . OOE+OO 

.00E+00 . OE+OO 

.00E+00 

.00E+00 

.00E+00 
1.76E+02 
1.46E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

N20) DBF Fuel 5K yr  burn 
nucl ide  concentra 
basis =per c r i t i c  

2000.0 r 4000.0 r 
. ooE+~o  . O O E + ~ O  
.00E+00 .00E+00 
.00E+00 .00E+OO 

1.01E+02 1 .OlE+O2 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.37E+02 1.37E+02 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

5.43E-22 2.52E-43 
1.41E-25 .00E+00 

.00E+00 .OOE+OO 
1.68E+02 1.68E+02 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.72E+02 1.72E+02 
2.75E-12 3.58E-13 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.OOE+OD .DUE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.76~+02 1.76E+02 
1.46E-08 1.46E-08 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

t ions,  g r d s  
a1 mass 10.1 MT UO2 
6000.0 r 8000.0 rla 

. ooE+~o  .ooE+~o 

.OOE+OO .00E+00 

.00E+00 .00E+00 
l.OlE+O2 l.OlE+OZ 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 
1.37E+02 1.37E+02 

.OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.68~+02 1.68E+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 . OOE+00 

.00E+00 .00E+00 
1.72~+02 1.72E+02 
4.66E-14 6.07E-15 

.OOE+OO .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.76~+02 1.76E+02 
1.46E-08 1.46E-08 

.00E+00 .OOE+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E*00 .00E+00 

f i s s i o n  products 

000.0 r l  . OOE+~O 
.00E+00 
.00E+00 

1.01E+02 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.37E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.68E+02 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.72E+02 
1.34E-17 

.00E+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
1.76E+02 
1.46E-08 

.OOE+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E*00 

1000.0 y r l  
.00E+00 
.00E+00 
.00E+00 

l.O1E+O2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.37E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 . OOE+00 

1.68E+02 . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1 .72~+02 
7.91E-16 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.76E+02 
1.56E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E*00 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 

1 .OlE+O2 
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z r  93 
nb 93 
nb 93m 
br 94 
kr  94 
r b  94 

Par t  B 8% UO2 i n  Tuff (47% 

i n i t i a l  
.00E+00 
.00E+00 

1.95E+02 
5.70E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.99E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.95€+02 

.00E+00 
2.44E-01 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.78E+02 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.86E+02 
3.19E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.95E+02 

.00E+00 
1.88Et00 

H2O) DBF Fuel 5K yr  burn 
nucl ide  concentrations, grams 
basis =per c r i t i c a l  mess 10.1 WT UO2 

1000.0 r 2000.0 r 4000.0 r 6000.0 r 8000.0 r 
. O O E + ~ O  . 00E+80 .OOE+~O .OOE+~O . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.95E+02 1.95E+02 1.95E+02 1.95E+02 1.95E+02 
5.59E-05 5.40E-05 5.04E-05 4.71E-05 4.40E-05 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
1.99E+02 1.99E+O2 1.99E+02 1.99E+02 1.99E+02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.95E+02 1.95€+02 1.95E+02 1.95E+02 1.95E+02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.44E-01 2.44E-01 2.44E-01 2.44E-01 2.44E-01 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.78E+02 1.78E+02 1.78E+02 1.78E+02 1.78E+02 

.00E+00 .00E+00 .OOE+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+OO .00E+00 .OOE+OO .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
1.86E+02 1.86E+02 1.86E+02 1.86E+02 1.86E+02 
3.19E-05 3.19E-05 3 .19~-05 3.19E-05 3.19E-05 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
*00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
rOOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 
*00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

1.95€+02 1.94E+02 4.93€+02 1.92€+02 1.91€+02 
.OOE+00 .OOE+OO .00E+00 .00E+00 .00E+00 

Z.ZbE+OO 2.9OE+OO 4.17E+00 5.44E+00 6.69E+00 

f i s s i o n  products page 91 
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Pa r t  B 

zrlOO 
nb100 
n b l  OOm 
no100 
tclOO 
rulOO 
r b l O l  
s r l O l  

y l O l  
z r lO1 
nblO 1 
mol 0 1 
t c l O l  
ru lO1 
sr102 

y l 0 2  
z r l 0 2  
nb102 
m0102 
tc102 
tclO2m 
rulO2 
rh lO2 
pd l02  
sr103 
y103 

zr103 
nb103 
mo103 
tc103 
ru103 
rh103 
rhlO3m 
sr104 
y104 

zr104 
nb104 
no104 
tc lO4 
ru104 
rh104 
rh104m 
pd104 
y105 

zr105 
nb105 
~ 0 1 0 5  
tc105 
ru105 
rh105 
rhl05m 
pd105 

I n i t i a l  
.00E+00 
.00E+00 

T u f f  (47% H2O) OBF Fuel  5K y r  
nuc l  i d e  
b a s i s  =F 

2000.0 r 4  
. ooE+~o  
.OOE+00 
.00E+00 

2 .05~+02 
.00E+00 

4.36E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1 .70~+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1 .45~+02 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00€+00 . OOE+00 

1 .O9~+02 
.OOE+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

7.03E+01 
.00E+00 
.00E+00 

1.19~+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 

4.14~+01 

a bu rn  
toncent  r e  

)er  c r i t i c  
1000.0 r 

.ooE+~o 

.00E+00 

.00E+00 
2.05E+02 

.00E+00 
4.36E-01 

.00E+00 

.00E+00 

.00E+00 

.OO€+OO 

.OOE+OO 

.00E+00 

.00E+00 
1.70E+02 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.09~+02 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
7.03E+01 

.00E+O0 

.00E+00 
1.19E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
4.14E+01 

~ t i o n s ,  grams 
:a1 mass 10.1 M T  U02 
6000.0 r 8000.0 r l  . O O E + ~ O  .ooE+!o 

.00E+00 .00E+00 

.00E+00 .00E+00 
2 .05~+02 2.05E+02 

.00E+00 .OOE+OO 
4.36E-01 4.36E-01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.70~+02 1.70E+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.45€+02 1.45E+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .OOE+00 

.00E+00 .00E+O0 
l.O9E+O2 1.09E+02 

.00E+00 .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00€+00 .00E+00 

.00E+00 .00E+00 
7.03~+01 ?.03E+01 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.19E+00 1.19E+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+O0 

.00E+00 .00E+O0 

.00E+00 ,OOE+OO 

.00E+00 .00E+00 
, .00E+00 ' ,OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.14Et01 4.14E+01 

f i s s i o n  products page 

2000.0 y r l  
.00E+00 
.00E+00 
.00E+00 

Z.OSE+OZ 
.00E+00 

4.36E-01 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.70E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.45E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1 .O9E+OZ 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.03E+01 
.00E+00 
.00E+00 

1.19E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.14E+01 
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1 
P a r t  B 8% U02 i n  T u f f  (47% H2O) DBF Fuel 5K y r  bu rn  

0 n u c l i d e  concent ra t ions ,  grams 

y l 0 6  
zr106 
nb106 
no106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag106 

y107 
zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr lO8 
nb108 
mo108 
t c lO8  
ru108 
rh108 
rhlO8m 
pd l08  
eg108 
agl08m 
cdlO8 
z r lO9 
nblO9 
molO9 
t c lO9  
ru lO9 
rh lO9 
r h  1 O9m 
pd l09  
pdl O9m 
aglO9 
agl09m 
cd l09  
n b l l O  
no1 10 
t c l l O  
r u l l O  
r h l l O  
r h l l 0 m  
p d l l 0  
ag110 
ag110m 

P a r t  B 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 

2.06E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.81E+00 
.00E+00 

2.74E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

5.35E+00 
1.45E-18 
4.70E-10 
2.38E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
3.58€+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.87E+00 

.00E+00 

.00E+00 

8% UOZ i n  T u f f  (47% H2O) DBF 

bas i s  =per c r i t i c a l  mass-10.1 MT UO2 
2000.0 r 4000.0 r 6000.0 r 8000.0 r l  

.ooE+~o .ooE+~o .ooE+~o .ooE+~o 

.00E+00 .OOE+OO .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2 .06~+01 2.06E+01 2.06E+01 2.06E+01 

.00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 . OOE+OO . OOE+OO .00E+00 .00E+00 
9.81E+00 9 .81~+00 9.81E+00 9.81E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.41E-03 6.50E-03 8.6OE-03 1.07E-02 

.OOE+OO .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+O0 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.35E+OO 5.35E+00 5.35E+00 5.35E+00 
2.34E-22 4.24E-27 7.7lE-32 1.40E-36 
7.57E-14 1.38E-18 2.50E-23 4.54E-28 
2.38E-06 .2.38E-06 2.38E-06 2.38E-06 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.58E+00 3.58~+00 3.58E+00 3.58E+00 . OOE+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .OOE+00 

.00E+00 .00E+00 .OOE+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+Oc! 
1.87~+00 1.87~+00 1.87E+00 1.87E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

Fuel  5K y r  bu rn  
n u c l i d e  concentrat ions,  grams 

f i s s i o n  products  page 93 

f i s s i o n  products  page 
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I n f  t i a l  
cd l lO  2.78E-02 
n b l l  1 .00E+00 
no1 11 .00E+00 
t c l l l  .00E+00 
r u l l l  .OOE+OO 
r h l l l  .00E+00 
p d l l l  .00E+00 
p d l l  l m  .00E+00 
a g l l l  .00E+00 
a g l l  l m  .00E+00 
c d l l l  1.13E+OO 
c d l l  lm .00E+00 
n b l l 2  .00E+00 
mol l2  .00E+00 
t c l l 2  .OOE+OO 
ru112 .00E+00 
rh112 .00E+00 
pd112 .00E+00 
a g l l 2  .00E+00 
cd112 7.83E-01 
no1 13 .00E+00 
tc113 .00E+00 
ru113 .00E+00 
rh113 .00E+00 
pd113 .00E+00 
19113 .00E+00 
ag113m .00E+00 
cdl13 1.90E-01 
cd l l3m 1.46E-13 
in113 1.15E-02 
i n l l 3 m  .00E+00 
mol l4  .00E+00 
tc114 .00E+00 
r u l l 4  .00E+00 
r h l l 4  .00E+00 
pd114 .00E+00 
ag114 .00E+00 
cd114 1.12E+00 
i n114 .00E+00 
i n 1  14m .00E+00 
s n l l 4  7.66E-06 
a01 15 .00E+00 
tc115 .00E+00 
ru115 .00E+00 
r h f  15 .00E+00 
pd115 .00E+00 
ag115 .00E+00 
ag115m .00E+00 
cd115 .00E+00 
c d l l 5 n  .00E+00 
in115 4.50E-01 
i n 1  1 5 1  .00E+00 

500.0 r 
2.78E-g2 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.005+00 
1.13E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.83E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.9OE-01 
1.07E-15 
1.15E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
1.12E+00 

.00E+00 

.00E+00 
7.66E-06 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
b.50E-01 

4 00E+00 
' I  .!I 

tu f f  c 4 t r  

1000.0 r 
2.78E - g2 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
l.l3E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.83E-01 

.00E+00 

.00E+00 . OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 
1.9OE-01 
2.26E-26 
1.15E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E+00 

.00E+00 

.00E+00 
7.66E-06 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.SOE-01 

400E+00 
C: 

I2O) DBF 

bas i s  = e r  c r i t i c  
2000.0 r t000.0 r 

2.78E-g2 2.78E-82 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 

1.13E+00 1.13~+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

7.83E-01 7.83E-01 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 

1.9OE-01 1.9OE-01 
.00E+00 .OOE+OO 

1.15E-02 1.15E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

l. l2E+00 1.12E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 

7.66E-06 7.66E-06 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .OOE+DO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.OOE+OO .00E+00 
.00E+00 .00E+00 

4.5OE-01 4.50E-01 
.00E+00 .00E+00 

I ' ,  r 

l uc l  5K ri  burn f i s s i o n  . - 
u c l  ide concent r r t lons ,  grams 
a s i s  = e r  c r i t i c a l  mas8 10.1 M t  U02 

0000.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r Z.ZPE-IO z.~~E-Iz 2 . 2 9 ~ - b  2 .29~-82 2.29~-82 2 .29~-82 2 .29~-&2 
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tc116 
ru116 
rh116 
pd116 
ag116 
ag1 16m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn1 17. 
s n l  l7m 
t c l l 8  
ru118 
rh118 
p d l l 8  
a9118 
ag118m 
cd118 
in118 
i n l l 8 m  
sn118 
ru119 
r h l l 9  
p d l l 9  
agl19 
cd l19 
c d l  l9m 
in119 
i n l l 9 m  
on119 
r n l  l9m 
rul2O 
rhl2O 
pdl20 
agl20 
cd120 
in120 
inl2Om 
st7120 
r h l 2 1  

1 
Par t  8 

0 
8% UOZ i n  T u f f  (47% 

i n i t i a l  500.0 r 
.OOE+OO .ooE+~o 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

H20) DBF Fuel 5 K  b r r  bu rn  
n u c l i d e  concentrat ions.  grams 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.12E-01 

.00E+00 

.00E+00 
5.47E-03 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.02E-01 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.89E-01 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.36E-01 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.36E-01 

.00E+00 

f i s s i o n  

b a s i s  = c r  c r i t i c a l  mass-10.1 MT U02 
1000.0 r 2000.0 r !000.0 r 6000.0 r 8000.0 r10000.0 r12000.0 r l l  

.00E+80 .00€+80 .ooE+~o .00E+80 .00E+80 .ooE+~o . O O E + ~ O  

.00E+O0 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

products  page 96 
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I 

Par t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel 5K y r  burn  f i s s i o n  products page 97 
0 nuc l i de  concentrations, grams 

bas is  =per c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  500.0 r 1000.0 r 2000.0 r 4000.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r 

tb126 9.49E-08 9 .49~-88 9.45E-88 9.39E-88 9.26E-88 9 .13~-88 9 .01~-88  8 .88~-88  8.76E-g8 8.64.E-g8 8.52E-88 
rb126m 7.22E-10 7.21E-10 7.19E-10 7.14E-10 7.04E-10 6.94E-10 6.85E-10 6.75E-10 6.66E-10 6.57E-10 6.48E-10 
te126 5.44E-02 5.58E-02 6.27E-02 7.65E-02 1.04E-01 1.30E-01 1.57E-01 1.83E-01 2.09E-01 2.34E-01 2.59E-01 
xe126 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 
agl27 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+O0 .00E+00 .OOE+00 .00E+00 .OOE+OO .00E+00 .00E+00 
cd127 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ln127 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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Part. B 8% UOZ i n  Tuff (47% W20) DBF Fuel 5K yr burn 
0 nuclide concentrations, grams 

basi. xncr c r i t i c a l  mass 10-1  YT U02 

f ission products page 98 
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1 

Par 
0 

s b l  
t e l  
i 1 

x e l  
c s l  
ba 1 
ba 1 
s b l  
t e l  
i 1 

x e l  
c s l  
c s l  

8% U02 i n  T u f f  (47% HZO) DBF Fuel 5K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT UOZ 

i n i t i a l  500.0 r 1000.0 r 2000.0 r 4000.0 r 6000.0 r 8000.0 r l O O O O . O  r l  
.00E+00 .OOE+!O . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .OOE+~O . O O E + ~ O  
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 

2.37E-04 2.35E-05 2.25E-10 2.08E-20 1.76E-40 .0OE+00 .00E+00 .00E+00 
2.82E+02 2.82E+02 2.82E+02 2.82E+02 2.82E+02 2.82E+02 2.82E+02 2.82E+02 
3.61E-11 3.58E-12 3.44E-17 3.17E-27 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+a0 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E*00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 





28 18:3 

i 145 
xe145 
cs145 
ba145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
ba146 
la146 
ce146 
pr146 
nd146 
pm146 
sm146 
xe147 
cs147 
ba147 
la147 
ce147 
pr147 
nd147 
pm147 
sm147 
cs148 
be148 
La148 
ce148 
pr148 
nd148 
pm148 
pm148m 

Par t  B 

sm148 
cs149 
be 149 
la149 
ce149 
pr149 
nd149 
pml49 
sm149 
eu149 
cs150 
ba150 
la150 
eel50 
p r l 5 0  
nd150 
p 1 5 0  
m150  
eu150 

7 1996 F i l  

i n i t i a l  
6.52E-01 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

. OOE+OO 

.e Name: or  

Tuff (47% 

igen2.output BBA000000-01717-0200-00021 REV 00 ' 

Fuet 5K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 WT UO2 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l  
6.52E-i1 6 .52~-81 6.52E-51 6 .52~ -61  

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 ,, .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
7.89E+00 7.89E+OO 7.89E+00 7.89E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 ; .00E+00 .OOE+OO 

.00E+00 .00E+00 r.OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO ki .oo~+oo .OOE+OO 
..00E+00 ' .00E+00 .00E+00 .00E+00 
).33~+Ol 1.13E+01 &.33E+Ol 1.33E+01 

.00E+00 ' .00E+00 r!t .00E+00 .00E+00 
1.54E+01 4.54E+01 -f/.54~+01 4.54E+01 
2.54E-25 3.99E-42 ;. *00E+00 .00E+00 

- 0  * 1.  

it; Lz; ? * t  ?,?! 
.. .tt :. !. b f r:;. 

ATTACHMENT X X I  - Page 97 

f i s s i o n  products 101 

16 
' irt 
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b a l 5 l  
la151 
ce151 
pr151 
nd151 
pm15 1 
sm15 1 
eu151 
ba152 
la152 
ce152 
pr152 
nd152 
pm152 
pm152m 
sm15 2 
eu152 
eu152m 

a:;;$ 
ce153 
pr153 
nd153 
pm153 
sm153 
eu153 

a:;:: 
ce154 
pr154 
nd154 
pin1 54 
pm154m 

Par t  B 

sm154 
eu154 

t:::; 
ce155 
pr155 
nd155 
pm155 
sm155 
eu155 
gd155m 
gd155 
eel56 
pr156 
nd156 
pm156 
rm156 
eu156 
gd156 
ee l57 
pr157 
nd157 

i n i t i a l  
4.24E+00 
7.OOE-18 
1.45E-01 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 
5.536-29 

.00E+00 
7.02E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.25E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.23E-02 
1.71 E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.69E+01 
1.11E-13 

.00E+00 
2.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.99E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

'uf  f (47% 

::iXa; 
2.19E-21 
1.45E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.04E-35 

.00E+00 
7.OZE-01 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
2.25E+00 . OOE+OO 

.00E+00 

.00E+00 

H20) DBF Fuel 5K y r  burn f i s s i o n  products  Page 
n u c l i d e  concentrat ions,  grams 
bas i s  = e r  c r i t i c a l  mass-10.1 MT U02 

2000.0 r i000.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r 
4.24E+g0 4.24~+g0 4.24~+!0 4.24~+50 4.24E+g0 4.24E+80 4.24E+g0 4.24E+80 
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pm157 
sm157 
eu157 
ad157 
p r l 5 8  
nd158 
pm158 
sm158 
eu158 
gd158 
p r159  
nd159 
pm159 
sml59 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sm161 
eu16l  
gd161 
tb161 

1 
P a r t  B 

0 
T u f f  (47% H2O) DBF Fue l  5K y r  b u r n  

n u c l i d e  concent ra t ions ,  grams 
f i s s i o n  products page 103 

i n i  t i a l  
1.43E-02 

b a s i s  a 
2000.0 r 

1 . 4 3 ~ - 8 2  
.00E+00 
.00E+00 

:per c r i t i c  
4000.0 r 

1 . 4 3 ~ - 8 2  
.00E+00 
.00E+00 

:a1 mass 10. 
6000.0 r 0 

1.43E-82 
.00E+00 
.00E+00 
.00E+00 
.00E+00 



28 18:37 

ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
er168 
yb168 
e r  169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
e r l 7 l  
tm171 
yb171 
er172 
tm172 
yb172 

o t a l  

Par t  B 

h 3 
L i  6 
L i  7 
be 9 
be 10 

c 14 
n i  66 
cu  66 
zn 66 
cu  67  
zn 67  
zn 68 
zn 69 
zn 69m 
ga 69 
zn 70 
ga 70 
ge 70 
zn 71 
zn 71m 
ga 71 
ge 71 
ge 71m 
co 72 
n i  72 
cu  72 
zn 72 
ga 72 
ge 72 
co 73 
n i  73 
cu 73 

' 1996 F i l  e Name: or ' igen2.output BBA000000-01717-0200-00021 REV 00 ATTACHHEN IT X X I  - Page 100 

Tu f f  (47% H2O) DBF Fuel 5K y r  burn f i s s i o n  products 
c t i v i t y ,  c1 
t i c a l  mass 
6000 0 r . O~E+!O 

.00E+00 

.00E+00 

.00E+00 
6.56E-07 
9.64E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
" .00E+00 

02 
10000.0 y r l  

.00E+00 

.00E+00 

bas i s  = er  c r i  
2000.0 r 40g0.0 r 

.ooE+~o  .ooE+~o . OOE+OO . ~OE+OO 

i n i  t i a l  
6.45E-11 

.00E+00 

.00E+00 

.00E+00 
6.58E-07 
1.90E-05 

.00E+00 

.00E+00 
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Part  B 8 

zn 76 
ga 76 
ge 76 
as 76 
se 76 
n i  77 
cu 77 
zn 77 
ga 77 
ge 77 
ge 77m 
as 77 
se 77 
se 77m 
n i  78 
cu 78 
zn 78 
ga 78 
ge 78 
as 78 
se 78 
cu 79 
zn 79 
ga 79 
ge 79 
as 79 
se 79 
se 79m 
br  79 
b r  79m 
kr  79 
cu 80 
zn 80 
ga 80 
ge 80 

1% UO2 i n  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

1.55E-02 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Tuff  (47% H2O) DBF 

1000 0 r . o ~ E + ~ o  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.55E-02 
.00E+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

Fuel 5K r burn 
nuclTde radioa 
basis 

2000.0 r . O O E + ~ O  

: t i v i t y ,  cur ies  
i c a l  mass 10.1 HT U 
6000.0 r 8000.0 r . O O E + ~ O  . O O E + ~ O  

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.53E-02 1.53E-02 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  products 
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Part  B 8% U02 i n  

i n i t i a l  
ge 82 .00E+00 
as 82 .00E+00 
as 82m .00E+00 
se 82 .00E+00 
br  82 .00E+00 
br 82m .00E+00 
k r  82 .00E+00 
zn 83 .00E+00 
ga 83 .00E+00 
ge 83 .00E+00 
as 83 .00E+00 
se 83 .00E+00 
se 83m .00E+00 
br 83 .00E+00 
k r  83 .00E+00 
k r  83m .00E+00 
ga 84 .00E+00 
ge 84 .OOE+OO 
8s 84 .00E+00 
se 84 .00E+00 
b r  84 .00E+00 
b r  84m .00E+00 
k r  84 .00E+00 
ga 85 .00E+00 
ge 85 .00E+00 
as 85 .00E+00 
se 85 .00E+00 
r e  85n .00E+00 
br 85 .00E+00 
k r  85 4.99E-11 
kr  851n .00E+O0 
r b 8 5  .00E+00 
gc 86 .00E+00 
as 86 ' .00E+00 
sc 86 '. .00E+00 
b r  86 ' .00E+00 
b r  86m .00E+00 
k r  86 ' .00E+00 

Tuf f  (47% H20) DBF Fuel 5 K  r burn 
nuclrde radioactivity, cl 
bas is  = er c r i t i c a l  mass 

2000.0 r 40g0.0 yr 6000.0 r 
.00E+60 .00E+00 . O O E + ~ O  
.00E+00 .00E+00 . OOE+OO 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 . OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 
.OOE+OO .00E+00 . OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+OO .00E+00 .00E+00 
;00E+00 .00E+00 .OOE+OO . iooE+OO .00E+00 .OOE+OO 

=*00E+00 .OOE+OO .00E+OO 
.00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .00E+00 

f i ss io r  
~r e~ 

r products 
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r b  86 .00E+00 
r b  86m .00E+00 
s r  86 .00E+00 
ge 87 .00E+00 
as 87 .00E+00 
r e  87 .00E+00 
b r  87 .00E+00 
k r  87 .00E+00 
r b  87 6.02E-06 
s r  87 .00E+00 
s r  87m .OOE+OO 
ge 88 .00E+00 
as 88 .00E+00 
se 88 .00E+00 

1 
Par t  B 8% U02 i n  

0 

i n i  t i a l  
b r  88 .00E+00 
k r  88 .00E+00 
r b  88 .00E+00 

Tu f f  (47% HZO) DBF Fuel 5K yr burn  
nuc 1 i de r a d i  oac 
bas is  = er  c r i t  

2000.0 r 4090.0 r . OOE+~O .ooE+~o  
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

7.67E-20 .00E+00 
7.67E-20 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.OOE+OO .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.59E-11 2.07E-12 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 
1.63E-12 1.63E-12 

.00E+00 .00E+00 

t i v i t y ,  CI 
i c a l  mass 
6000.0 r . O O E + ~ O  

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 
2.70E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+O0 
1.63E-12 

.00E+00 

u r i e s  
10.1 HT UO 
8000.0 r l  . OOE+~O 

.00E+00 

.00E+00 

f i s s i o n  products page 107 
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Pa r t  B 8% UO2 I n  Tu f f  ( 4 7 ~  
0 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 

1.07E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.77E-08 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

H20) DBF Fuel  5 K  y r  burn  f i s s i o n  products page 108 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas is  = e r  c r i t i c a l  mass 10.1 MT UOZ 

2000.0 r 40b0.0 y r  6000.0 r 8000.0 r l O O O O . O  r12000.0 yr14000.0 r16000.0 r 
.00E+i0 .00E+00 .ooE+~o  . O O E + ~ O  .ooE+~o  .00E+00 . O O E + ~ O  .ooE+~o 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.01E-05 9.45E-06 8.83E-06 8.24E-06 7.70E-06 7.19E-06 6.72E-06 6.27E-06 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00. .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 
.00E+00 .OOE+OO .00E+00. .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

2.77E-08 2.77E-08 2.77E-08 2.77E-08 2.77E-08 2.77E-08 2.77E-08 2.77E-08 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 
.00E+00 .00E+00 .00E+00 .00E+O0 .OOE+00 .00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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nb 99m 
mo 99 
t c  99 
t c  99m 
r u  99 
r b l  00 
srlOO 
y100 

Pa r t  B 

zrlOO 
nb100 
nb100m 
m0100 
tc100 
ru lO0 
rb lO 1 
s r l O l  
y101 

z r l O l  
nblO 1 
mo10 1 
t c l O l  
ru lO 1 
~ 1 0 2  
y l 0 2  

z r l 0 2  
nb102 
rnolO2 
tc102 
tclO2m 
rulO2 
r h l 0 2  
pd l02  
sr103 
y103 

zr103 
nb103 
~10103 
tc103 
ru103 
rh103 
rh l03m 
sr104 
y104 

zr104 
nblO4 
a0104 
tc104 
ru104 
rh104 
rh l04m 
pd104 

y105 
zr105 
nb105 
m 1 0 5  

H2O) DBF F u e l  5K y r  bu rn  
n u c l ~ d e  r a d i o a c t i v i t y ,  CI 
bas i s  = e r  c r i t i c a l  mass 

!000.0 r 4090.0 r 6000.0 r . O O E + ~ O  .OOE+~O . O O E + ~ O  
.00E+O0 .OOE+OO .00E+00 
.00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+O0 
.00E+00 .00E+00 .00E+O0 
.00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 
.00E+00 . OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+O0 
.00E+00 .00E+00 . OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+OO .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 . OOE+00 .00E+00 .00E+00 . OOE+00 .00E+00 .00E+06 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 ': .00E+00 
*00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .'; .00E+00 
.OOE+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 

* *' 

f i s s i o n  

100.0 r l  
. O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

products  

4000.0 r . O O E + ~ O  
.06~+00  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

i n i  t i a t  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
*00E+00 
.00E+00 
.OOE+OO 
*00E+00 

- rOOE+OO 
*00E+00 
.00E+00 
,00E+00 
*00E+00 
,00E+00 
+OOE+OO 
)00E+00 

- 00E+00 '1 00E+00 
~',00E+00 

;00E+00 
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Pa r t  B 8% UOZ i n  Tuff (47% H20) DBF Fuel 5K y r  burn 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.05E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.07E-09 
1.22E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

basis 
2000.0 r 

.OOE+~O 

.00E+O0 

c a l  inass 
1000.0 r . O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00. 

.00E+00 
5.04E-03 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 
5.67E-23 
6.5lE-22 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+O0 

.00E+00 

.OOE+OO 

.00E+00 

.00E+O0 

.OOE+OO 

.OOE+OO 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

10.1 WT UOZ 
8000.0 vr10000.0 y r l  

f i s s i o n  products page 110 

2000.0 y r l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

5.04E-03 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
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ag110 
a g l l  Om 

Pa r t  B 

c d l  1 0 
n b l  1 1 
mo l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  l m  
a g l l  1 
a g l l  l m  
c d l l l  
c d l l  l m  
n b l l 2  
mo l l 2  
tc112 
r u l l 2  
r h l l 2  
pd112 
a g l l 2  
cd112 
1110113 
tc113 
ru113 
rh113 
pd113 
a g l l 3  
ag l  13m 
cd113 
c d l  l3m 
in113 
in113m 
no114 
tc114 
ru114 
rh114 
pd114 
as114 
cd114 
in114 
ln114m 
an1 14 
no115 
tc115 
ru115 
rh115 
pd115 
as1 15 
8g115m 
cd115 
cd115m 
in115 
ln115m 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

t u f f  (47X 

500.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.45E-14 
2.40E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.17E- 12 

.00E+00 

.00E+00 

.00E+O0 

H20) DBF 

000.0 r 
. O O E + ~ O  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.50E+00 
.00E+00 

6.45E-14 
5.07E-24 

.00E+00 

.00E+00 

.60E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
3.17E-12 

.00E+00 

Fuel 5K y r  burn 
n u c l i d e  redioac 
bas i s  = e r  c r i t  

2000.0 r 40g0.0 r . OOE+!O .ooE+~O 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

6.45E-14 6.45E-14 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+00 
.OOE+OO .00E+00 
.OOE+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+O0 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.OOE+OO .OOE+OO 
.00E+00 . OOE+OO 
.OOE+OO .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 

3.17E-12 3.17E-12 
.00E+00 .00E+00 

t i v i t y ,  cl 
i c a l  mass 
6000.0 r . O O E + ~ O  

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
- OOE+OO 

u r i e s  
10.1 HT ua 
8000.0 r l  

. o o E ~ ~ ; o  

f i s s i o n  

.00E+00 

.00E+00 

products 

1000.0 r l  . O O E + ~ O  
.00E+00 
.00E+00. 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.45E-14 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

3.17E- 12 
.00E+00 
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Pa r t  B 

sn115 
tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
in117m 
sn117 
s n l  l7m 
t c l l 8  
r u l l 8  
r h l l 8  
pd118 
ag118 
a911 am 
cd118 
in118 
i n l l 8 m  
s n l l 8  
r u l l 9  
r h l l 9  
pd119 
09119 
c d l l 9  
cd119m 
in119 
in119111 
s n l l 9  
on1 19m 
ru120 
rh120 
pdl2O 
agl20 
c d l  20 
in120 
f nl2On 
an120 
rh l21 ,  

~rr t 'b  
1 P * !  

'.I 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

I .OOE+OO 
f .OOE+oyr ZY02 jh 
.,I i I ,  

4:. \. Ib  

'Q' . t 

Tu f f  (47% H20) DBF Fuel 5 K  y r  burn  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 MT UOZ 

000.0 r 2000.0 r 40g0.0 r 6000.0 r 8000.0 r10000.0 r l  . OOE+~O . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .OOE+gO 
.OOE+OO .OOE+OO .OOE+OO .00E+00 .00E+00 .OOE+OO 

uei SK i burn 
nuc l rdc  r r d i o a  
bas i s  *par c r l  

. OOE+OO 

.00E+00 . OOE+OO 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.OOE+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
" *00E+00 

d ~;t)OOE+OO V+$i: 3 .  

etlvtty, cu 
t l c r l  aass 

f i s s i o n  

f i s s i o n  

products 

.000.0 r l  . OOE+~O 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+ 0 . OOE+!O 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

I 
products 
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pd l21 
agl21 
cd l2  1 
in121 
i n l 2 l m  
snl21 
snl2lm 
s b l 2 l  
rh122 
pd122 
ag122 
cd122 
in122 
in122m 
snl22 
sbl22 
sb122m 
te122 
rh123 
pd123 
ag123 
cd123 
in123 
i n123m 
sn123 
sn123m 
sb123 
te123 
tel23m 
pd124 
89124 
cd124 
i n l24  
sn124 
sb124 
sb124m 
te124 
pd125 
ag125 
cd125 
in125 
in125m 
811125 
sn125m 
sb125 
te125 
te125m 
pd126 
ag126 
cd126 
i n126 
sn126 

Par t  B 

sb126 
sb126m 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.96E-05 
2.53E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.11E-17 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.67E-02 

i n i t i a l  
7.94E-03 
5.67E-02 

Tu f f  (47% Fuel 5K r burn 
nuc l i de  r a d i o a c t i v i t v .  cu r ies  

f i s s i o n  products Page 

b a s i r  = e r  c r i t i c a l  inass 10.1 MT UO2 
2000.0 r 40g0.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r 

7.85E-g3 7.74E-63 7 .64~-63  7.53E-63 7.43E-63 1.33E-63 7.23E-13 7.13E-i3 
5.61E-02 5.53E-02 5.46E-02 5.38E-02 5.31E-02 5.23E-02 5.16E-02 5.09E-02 
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Pa r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel 5K yr burn f i s s i o n  products page 115 
0 n u c l ~ d e  r a d i o a c t i v i t y ,  c u r i e s  

bas i s  = e r  c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  500.0 r 1000.0 r 2000.0 r 40g0.0 r 6000.0 r 1000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r 

cd132 .00E+00 .OOE+~O .OOE+~O . O O E + ~ O  . O O E + ~ O  .OOE+~O . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .OOE+~O . O O E + ~ O  
in132 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
en132 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sb132 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
sb132m .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 
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P a r t  B 8% UO2 I n  Tu f f  (47% H20) DBF Fuel SK r burn f i s s i o n  products 
0 

page 116 
nuc l rde r a d i o a c t i v i t y ,  cu r ies  
bas is  = e r  c r l t i c a l  mass 10.1 WT U02 

I n i t i a l  500.0 r 1000.0 r 2000.0 r 4010.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r 
rb137 .00E+00 .00E+g0 .OOE+~O . O O E + ~ O  .OOE+~O .OOE+~O .00E+h .ooE+~o .OOE+~O .OOE+~O . O O E + ~ O  - I 
te137 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00~+00 

1137 .00E+00 .00E+00 .00E+00 .00E+00 ..00E+00 .00E+00 ,OOE+OO .00E+00 .00E+00 .00E+00 .00~+00 
me137 .00E+00 .00E+00 .00E+00 .00E+00 ~ . 0 0 E + 0 0 - ~ ~ 0 0 E + 0 0  ,00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 

' ts137 2.06E-02 2.04E-03 1.96E-08 1.81E-18 'e .00~+00 . *00E+00 . .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
w - 

I ,,P 
1 3 7  .OOE+OO .OOE+OO. .OOE+OO .OOE+OO .:,.OOE+OO~ .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .00~+00 

a137m 1.94E-02 1.93E-03 1.85E-08 1.71E-18 - .00E+00~ '~~00E+00  +00E+00 .00E+00 .00E+00 .00E+00 .00~+00 
8b138 ,00E+00 .00E+00' .00E+00 .00E+00 ".00E+00 .00E+00 ,00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

- I  c I 2 'I 
?I .- " I , '1 
I .  ;; 1, - 8' 

"A; 

1 % '  1 ',. c, 
$ ,  i; ' ' I  

a , ,  C .:k .- 31 :& 1 .,?' 4! * . .. - I .  p 
,'jf sf, 1 -  4 1': -it 1 ': 
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I 

Pa r t  B 8% UO2 i n  Tuf f  (47X HZO) DBF Fuel 5K r burn f i s s i o n  products page 117 
0 nucl lde  radioac! ir i  t y ,  curles 

bas is  =aer c r i t ~ c a l  mass 10.1 MT UO2 
i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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Pa r t  B 
0 

8% UOZ i n  l u f f  (47% HZ01 DBF Fuel SK r burn  f i s s i o n  products page 118 
n u c l l d c  r a d i o a c t i v i t y ,  cu r i es  
bas i s  = e r  c r i t i c a l  mass 10.1 MT UOZ 

i n i t i a l  500.0 r 1000.0 r 2000.0 r 4 0 b . 0  r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 y r  
1.99E-13 1 . 9 9 ~ - r 3  1 .99~ - \3  1 .99~-13 1.99~-T3 1.99E-73 1.99E-13 1.9%-13 1.99E-73 1.9%-13 1.99E-13 

.00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+OO .00E+O0 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00~ 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.89E-12 1.89E-12 l.89E-12 1.89E-12 1.89E-12 1.89E-12 1.89E-12 1.89E-12 1.89E-12 1.89E-12 1.89E-12 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+O0 
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pr150 
nd150 
pm150 
sm150 
eu150 
ba151 
La151 
ce151 
pr151 
nd151 
pm15 1 
sm151 
eu151 
be152 
la152 
ce152 
pr152 
nd152 
pm152 
pm152m 
sm152 
eu152 
eu152m 

t:;:: 
ce153 
pr153 
nd153 
pm153 
sm153 
eu153 

!::;a 
ce154 
pr154 
nd154 
pm154 
pm154m 

Part B 

~ m 1 5 4  
eu154 

?:;E 
ee l55 
pr155 
nd155 
~ ~ 1 1 5 5  
m155  
eu155 
gd1551a 
@dl55 
.&el56 

GlZ8 ' 

M I 5 6  
u 1 5 6  

8% U02 i n  T u f f  (47% H20) DBF 

i n f t f a l  500.0 r 1000.0 r 
.OOE+OO . O O E + ~ O  .OOE+~O 

l.89E-15 5.92E-19 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .OOE+OO 
.00E+00 .00E+00 .bOE+OO 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .OOE+OO 
.00E+00 .00E+00 .00E+00 

2.72E-26 .00E+O0 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 $ .00E+00 
.00E+00 " .00E+00 rc .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 . .00E+00 

.4; r I 
J l  ' ( I  ' . ,;: t : : :I:, 1 

. r .  

Fuel 5K r burn  
nuc l rde  radioac 
bas i s  = e r  c r i t  

2000.0 r 4060.0 r . O O E + ~ O  . OOE+&O 
.00E+00 .OOE+OO 
.OOE+OO .00E+00 
.OOE+OO .00E+O0 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

. .OOE+OO .00E+O0 
. .00E+O0 .00E+00 

2 ,  .00E+00 .OOE+00 
4~ .OOE+OO .OOE+OO 
2- 00E+00 .00E+00 
?'<OOE+OO .00E+00 
J\OOE+OO .OOE+OO 
:.. .00E+00 .OOE+09, 
A! 

t f v i t y ,  Cl 
i c a l  mass 
6000.0 r . O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 
*00E+00 
rOOE+OO 
.OOE+OO 

f i s s i o n  

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

. OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.35E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

products 

1000.0 r 
.00E+80 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 .00E+00 

.00E+00 
.00E+00 
.00E+00 .00E+00 

. .00E+O0 OOE+OO 

.00E+00 

.00E+00 

f 

! 

1 

age 119 

. , 
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Par t  6 
0 

8% UO2 i n  Tuff (47% 

i n i  t i e 1  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 

H2O) DBF Fuel 5 K  yr  burn 
nucltde r a d i o a c t i v i t y ,  curies 
b a s i s  raer c r i t i c a l  mesa 10.1 MT U02 

f i s s i o n  products page 120 
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&. 49E - 06 
4.09E-09 
1 . 9 3 ~ + 0 0  
1 . 2 8 ~ + 0 2  
6.73E-07 

Tuff (47% P a r t  B 
0 

H20) DBF Fue l  5K y r  b u r n  a c t i n i d e s  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 

12000.0 r24000.0 r26000.0 r28000.0 r 
3.33E+g1 3.58E+il  3.82E+gl 4.07E+&1 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO 

i n i t i a l  
2.59E+Ol 

.00E+00 
1.26E-04 
2.76E+OO 

.OOE+OO 
3.34E-04 
4.23E - 09 
1.89E-09 

.00E+00 

.00E+00 

.00E+00 
1.12E-08 
6 .29~+01  
2.2OE+03 
1 .65~+05 
4.25E+04 
5.79E-23 
8.65E+06 

,OOE+OO 
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Par t  B 8% UOZ i n  T u f f  (47% H20) DBF Fuel 5K y r  burn ac t  in ides page 123 
0 nuc l i de  concentrations, grams 

bas is  =per c r i t i c a l  mass 10.1 WT UO2 
in i t ia118000.0 r20000.0 rZ2000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

cm242 8.92E-41 . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .OOE+&O . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .ooE+~o .ooE+~o 
cm243 .00E+00 .00E+00 .00E+00 .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm244 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm245 1.15E-12 9.77E-13 8.30E-13 7.0%-13 5.99E-13 5.09E-13 4.32E-13 3.67E-13 3.12E-13 2.25E-13 1.91E-13 
cm246 1.91E-15 1.43E-15 1.06E-15 7.93E-16 5.92E-16 4.41E-16 3.29E-16 2.46E-16 1.83E-16 1.OZE-16 7.61E-17 
cm247 1.66E-18 1.66E-18 1.66E-18 1.66E-18 1.66E-18 1.66E-18 1.66E-18 1.66E-18 1.66E-18 1.66E-18 1.66E-18 
cm248 1.33E-21 1.32E-21 1.32E-21 1.31E-21 1.31E-21 1.30E-21 1.30E-21 1.29E-21 1.29E-21 1.28E-21 1.27E-21 
cm249 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
cm250 5.32E-37 4.91E-37 4.54E-37 4.19E-37 3.87E-37 3.57E-37 3.30E-37 3 .05~-37  2.81E-37 2.40E-37 2.21E-37 
cm251 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO 
bk249 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO 
bk250 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
bk251 .00E+O0 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cf249 1.23E-39 2.34E-41 3.49E-43 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cf250 .00E+00 .OOE+OO .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
c f251 5.02E-37 l.07E-37 2.29E-38 4.89E-39 1.04E-39 2.23E-40 4.75E-41 1.02E-41 2.11E-42 .00E+00 .00E+00 
cf252 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cf253 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .oOE+OO .00E+00 .00E+00 .00E+00 .00E+O0 
cf254 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cf255 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
es253 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
es254n .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
es254 .00E+00 .00€+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
es255 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+OO .00E+00 

8250 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87~+06 8.87E+06 t o t a l  

, ! 
- '  .I 1 

1 1 
Par t  B 8% U02 i n  Tuff (47% H20) DBF Fuel 5K r burn ac t  i n i d i r  page 124 :[r; 

0 nuclyde r a d i o a c t i v i t y ,  cu r ies  I .+!, L: 
bas is  e r  c r i t i c a l  mass 10.1 I T  UO2 ! %': : 

1'; 
l n i  tia118000.0 r20000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r -.,, : 

he 4 .OOE+00 . O O E + ~ O  .OOE+~O .ooE+~o .OOE+~O .OOE+&O .OOE+~O . O O E + ~ O  .OOE+~O . O O E + ~ O  .OOE+~O 
t1206 2.89E-06 3.17E-06 3.44E-06 3.70E-06 3.96E-06 4.21E-06 4.46E-06 4.70E-06 4.94E-06 5.39E-06 5.61E-06 

ti 
!: 1 
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Pa r t  B 8% U02 i n  Tuff (47% H20) DBF Fuel  5K yr  bu rn  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

ac t  i n i d e s  page 125 

bas i s  = e r  c r i t i c a l  bass 10.1 I T  UO2 
i n i  t i e 1  18000.0 r20000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

th232 2.84E-06 3 . 1 1 ~ - 8 6  3 .38~-86 3 .65~-86 3 .92~ -86  4 .20~ -86  4.47E-86 4 . 7 4 ~ - i 6  5 .01~ -86  5.55E-86 5.82E-86 
th233 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+O0 .00~+00  
th234 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+OO 
pa231 1.30E-01 1.40E-01 1.49E-01 1.58E-01 1.66E-01 1.74E-01 1.82E-01 1.89E-01 1.96E-01 2.09E-01 2.16E-01 
pa232 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO .00E+00 .00E+00 
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pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u23 2 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu24 5 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

1 
Par t  B 

0 

I n i t i a l  
- .OOE+OO - .OOE+OO 
. .00E+00 

1 .97E-13 
.87E-16 
.50E-22 

'$.64E-24 
*00E+00 

6.94~+00 
2.91 E+00 
3.78E-03 

.OOE+OO 

.00E+00 

.00E+00 
2.41E-07 
7.16E-01 
1.36E+01 
3.58E-01 
2.75~+00 
3.41E-18 
2.91E+00 

.00E+00 
9.33E-28 

.00E+00 

.00E+00 

.00E+00 
2.70E-06 
6.94E+00 

.00E+00 
1.03E-06 
9.33E-28 
1.12E-30 

.00E+00 
2.41E-07 

.00E+00 

.00E+00 
1.81 ~ + 0 2  
2.97~+00 
1.43E-13 
2.02E-05 
1.50E-22 
9.34E-28 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.94E-13 

.00E+00 

.00E+00 
1.03E-06 

.00E+00 

.OOE+00 

.OOE+OO 

.00E+00 

.00E+00 

It201 DBF Fuel 5K r burn  
nuctrde radioac 
bas i s  

22000.0 r24 
r00E+80 
i00E+00 
;00E+00 : :::: 11: 

1 .SOE-22 
5.57E-24 

.00E+00 

t i c a l  aass 1 
26000.0 r24 . O O E + ~ O  

.OOE+OO 

.00E+00 
8.74E-14 
1.36E-16 
1 .SO€-22 
5.52E-24 

.00E+00 

ac t  i n ides  



Aug 28 18:37 1996 F i l e  Name: origen2.output BBA000000-01717-0200-00021 REV 00 ATTACHNENT X X I  - Page 121 

c f  254 
c f  255 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

Pa r t  B 8% U02 i n  T u f f  (47% H2O) DBF Fuel 5K y r  burn 
n u c l i d e  concentrat ions.  srams 

f i s s i o n  products page 127 

bas i s  =per c r i t i c a l  mass-10.1 MT UO2 
in i t ia118000.0 r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r3 
.00E+00 . O O E + ~ O  .ooE+~o  .ooE+~o .00E+80 .ooE+~o  .ooE+~o  . o o E + ~ o  

9.49E-05 9.49E-05 9.49E-05 9.49E-05 9.49E-05 9.49E-05 9.49E-05 9.49E-05 
2.29E-06 2.29E-06 2.29E-06 2.29E-06 2.29E-06 2.29E-06 2.29E-06 2.29E-06 
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n i  74 
c u  74 
zn 74 
ga 74 
ge 74 
co 75 
n i  75 
cu 75 
zn 75 
ga 75 
ge 75 
ge 75m 
as 75 
n i  76 
cu  76 

Par t  B 

zn 76 
ga 76 
ge 76 
as 76 
se 76 
n i  77 
cu  77 
zn  77 
ga 77 
ge 77 
ge 77m 
as 77 
se 77 
se 77m 
n i  78 
cu 78 
zn 78 
ga 78 
ge 78 
as 78 
r e  78 
cu  79 
zn 79 
ga 79 
ge 79 
as 79 
r e  79 
r e  7911 
b r  79 
b r  79m 
k r  79 
cu  80 
zn 80 
ga 80 
ge 80 
8s 80 
st 80 
b r  80 
b r  8Om 
k r  80 

8% UO2 i n  T u f f  (47% H20) DBF Fuel S K  y r  burn  f i s s i o n  I products 
n u c l i d e  conccntrat ions.  grams 

i n i  t i a l  
.00E+00 
.00E+00 

9.28E-02 
.00E +00 

1.17E-05 
.OOE+OO 

8000.0 y r i  
.00E+00 
.00E+00 

9.28E-02 . OOE+OO 
1.17E-05 

.00E+00 
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.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.03E+00 
1.13E-07 

.00E+00 

.00E+00 

.00E+00 

I% U02 i n  

i n i  t i a l l  
.00E+00 
.00E+00 
.00E+00 

8.60E+00 
.00E+00 
.00E+00 

5.27E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.42E+O1 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

3.33~+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
*00E+00 

S.38E+01 
tOOE+OO 
;00E+00 

j . l 4 ~ - 0 3  
;00E+00 
00E*00 3 # 

[iC 
, . 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.03E+00 
1.07E-07 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

.00E+00 

.00E+00 

products 

ga 
1 

Par 
0 

T u f f  (47% H20) DEF Fuel 5K y r  bu rn  
nuc l i de  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT UO2 

!2000.0 r24000.0 r26000.0 r28OOO 0 r3 . O O E + ~ O  .ooE+~o  .ooE+~o . o ~ E + ~ o  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

8.60E+00 8.60E+00 8.60E+OO 8.60E+00 
.00E+00 .00E+00 .00E+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.27E-03 5.27E-03 5.27E-03 5.27E-03 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
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Part  8 8% UO2 i n  Tuff (47% H20) DBF Fuel 5K yr burn 
0 nuclide concentrations, grams 

basis =aer c r i t i c a l  mass 10-1 HT UO2 

f i ss ion  products page 131 
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Pa r t  B 8% UOZ i n  T u f f  (47% H20) DBF Fuel 5K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT u02 

'0000.0 r22000.0 yr24000.0 r26000.0 yr28000.0 r! 
.00E+80 .00E+00 .OOE+~O .00E+00 . O O E + ~ O  
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

2.05E+02 Z.O5E+02 2.05E+02 2.05E+02 2.05E+02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

4.36E-01 4.36E-01 4.36E-01 4.36E-01 4.36E-01 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.70E+02 1.70E+02 1.70~+02 1.70E+02 1.70E+02 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+O0 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

1.45E+02 1.45E+02 1.45~+02 1.45~+02 1.45E+02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 .00E+00 .00E+OO 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.09E+02 1.09E+02 l.O9E+02 l.O9E+02 l.O9E+O2 
.00E+00 .00E+00 .00E+00 .00E+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.bOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 

7.03E+Ol 7.03E+01 7.03E+01 7.03E+01 7.03E+O1 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.19E+00 1.19~+00 l . l 9 ~ + 0 0  1.19E+00 1.19E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t.OOE+OO .OOE+00 .00E+00 .00E+O0 .OOE+00 
!,.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO :. .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 " +OOE+OO .OOE+OO 

.00E+00 ;' .00E+00 .00E+00 
" .00E+00 .OOE+OO r00E+00 .OOE+OO 
4.14~+01 4.14~+01 4.14E+01 4.14E+01 

8 8  

I *  I 

1 ... .. 
I 

f i s s i o n  products  
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Pe r t  B 

y106 
zr106 
nb106 
ma106 
tc106 
ru106 
rh106 
rhl06m 
pd l06 
ag106 
y107 

zr107 
nb107 
1110107 
tc107 
r u l 0 7  
rh107 
pd107 
pdl07m 
ag107 
zr108 
nb108 
mo108 
tc108 
ru108 
rhlO8 
rhlO8m 
pd108 
ag108 
ag108m 
cd108 
zr109 
nblO9 
no109 
tc lO9 
rulO9 
rh109 
rhlO9m 
pd109 
pdl09m 
ag109 
ag109m 
cdlO9 
n b l  10 
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
rh l lOm 
p d l l 0  
8g110 
801 10m 

Par t  B 

8% U02 i n  T u f f  (47% HZO) DBF Fuel 5K y r  bu rn  f i s s i o n  products 

i000.0 r3 
.00E+g0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.06E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
,00E+00 
.00E+00 
.00E+00 

9.78E+00 
.00E+00 

3.99E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.35E+00 
.00E+00 
.00E+OO 

2.38E - 06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 

3.58E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.87E+00 
.00E+00 
.00E+00 

products 

nuc l i de  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mess~ l0 .1  MT UO2 

!2000.0 r24000.0 r26000.0 r28000.0 r3 . OOE+!O .ooE+~o  .ooE+~o .ooE+~o 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

Fuel 5K y r  bu rn  
nuc l f de  concentrat ions,  grams 

f i s s l o n  HZO) DBF 
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cd l lO  
n b l l  1 
no1 11 
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  l m  
a g l l l  
a g l l  l m  
c d l l  1 
c d l l  l m  
n b l l 2  
mol l2  
t c l l 2  
ru112 
r h l l 2  
pd112 
as112 
cd112 
mo l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
cd l l3m 
in113 
i n 1  13m 
mo l l 4  
tc114 
ru114 
r h l 1 4  
p d l l 4  
ag114 
cd114 
in114 
in114m 
sn114 
mo l l 5  
tc115 
ru115 
rh115 
pd115 
ag115 
agl l5m 
cd115 
c d l  l5m 
ln115 
ln115m 

Par t  8 

r n l l 5  

i n i  t i a l l  
2.78E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 
1.13E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.83E-01 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.90E-01 

.OOE+OO 
1.15E-02 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E+00 

.00E+00 

.00E+00 
7.66E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.50E-01 

.00E+00 

bas is  =per c r i t i c a l  mass 10.1 MT UO2 
10.0 r24000.0 r26000.0 r28000.0 r30000.0 r 3  
7 8 ~ - g 2  2 .78~ -82  2.78E-82 2 .78~-82 2.78E-82 
00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
OOE+OO .00~+00 .00E+00 .00E+00 .00E+00 
00E+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO 

.00~+00  .00E+00 .00E+00 .00~+00  .00€+00 .00~+00  

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
7.83E-01 7.83E-01 7.83E-01 7.83E-01 7.83E-01 7.83E-01 

.00E+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
1 . 9 0 ~ l 0 1  1.9OE-01 1 -9OE-01 1.90E-01 1.9OE-01 1.9OE-01 

.OOE+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
1.15E-02 1.15E-02 1.15E-02 1.15E-02 1.15E-02 1.15E-02 

.OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 ' .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.12E+00 1.12E+00 1.12E+00 l.lZE+OO 1.12E+00 l.lZE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 
7.66E-06 7.66E-06 7.66E-06 7.66E-06 7.66E-06 7.66E-06 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
4.50E-01 4.50E-01 4.50E-01 4.50E-01 4.50E-01 4.50E-01 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OU .OOE+OO 

H2O) DBF Fuel 5 K  y r  burn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mess 10.1 MT U02 

!0000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r 3  
2 .29~-g2 2 . 2 9 ~ - 8 2  2 .29~-82 2 .29~-82 2 .29~-82 2.29~-!2 

f i s s i o n  products 
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tc116 
ru116 
rh116 
pd116 
ag116 
a91 16m 
cd116 
in116 
in116m 
sn116 
tc117 
ru117 
rh117 
pd117 
as1 17 
egl17m 
cd117 
c d l  17m 
in117 
i n l l 7 m  
sn117 
s n l  l7m 
tc118 
ru118 
rh118 
pd118 
a g l l 8  
ag l  l8m 
cd118 
in118 
i n l l 8 m  
s n l l 8  
r u l l 9  
r h l l 9  
p d l l 9  
09119 
c d l l 9  
c d l  l9m 
in119 
i n 1  l9m 
an1 19 
an1 l9m 
r u l 2 0  
rh l2O 
pd l20 
a g l  20 
c d l  20 
in120 
in l20m 
an1 20 
r h l 2 1  

P a r t  B t u f f  (47% 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.12E-01 

.00E+00 

.00E+00 
5.47E - 03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 
5.02E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
4.89E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.366-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
5.36E-01 

.OOE+OO 

HZ01 DBF Fuel SK v 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.12E-01 

.00E+00 

.00E+00 
5.47E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.02E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
4.89E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 
5.36E-01 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
5.36E-01 

.00E+00 

)r bu rn  f i s s i o n  
0 

r - 
, i .I ; ,  n u c l i d e  concentrat ions.  arans . . ,I' T $ 1 ,  1, fi I- tc ' bas i s  =per c r l t l c a l  mais-10.1 MT W Z  ! 

3 .  ' 
!I 

$(nt t f a ~  18000.0 rZO00~.0 rZ2OOO.O r24OOO.O r26000.0 rZ1OOO.O r30OOO.O r32000.0 r36000.0 !38000.0 r : 
, 

I 
- ' p d l Z l  .$00E+00 dOOE+fO +00E+~0 .00E+g0. .00E+g0 .ooE+Io .OOE+~O .OOE+~O .00E+80 . O O E + ~  .00E+go4 t:* r g l 2 1  ~EOOE+OO ~OOE+OO ,OOE+OO .OOE+OO .OOE+OO + .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO \I . tq 

2 
cd l21  1;00E+00 4OOE+OO ,00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
In121 ,00E+00 i00E+00 +00E*00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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i n l 2 l m  
sn12 1 
sn l2 lm 
sbl21 
r h l 2 2  
pdl22 
agl22 
cd l22 
in122 
inl22m 
sn122 
sb122 
sb122m 
te122 
r h  123 
pd123 
ag123 
cd123 
in12.3 
in123m 
81-1123 
sn123m 
sb123 
te123 
te123m 
pd124 
ag124 
cd124 
in124 
sn124 
sb124 
sb124m 
te124 
pd125 
ag125 
cd125 
in125 
in125m 
sn125 
sn125m 
sb125 
te125 
te125m 
pd126 
ag 126 
cd126 
in126 
sn126 

1 
Pa r t  B 

0 
T u f f  (47% It201 DBF Fuel 5 K  y r  burn  

n u c l i d e  concentrat ions,  prams 
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 

'00b0.0 r22000.0 r24000.0 r26000.0 r28000.0 r3 
8 .29~-88  8 .17~ -88  8 .06~ -88  7 .95~ -88  7 .84~-68 
6.30E-10 6.21E-10 6.13E-10 6.04E-10 5.96E-10 
3.08E-01 3.32E-01 3.56E-01 3.79E-01 4.02E-01 
2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 

.00E+00 .OOE+OO .POE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 

f i s s i o n  products 

.OOE+OO 

.00E+00 

.00E+00 
5.84E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
6.85E-01 

.00E+00 

.00E+00 
2.57E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.06E-01 
4.75E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
l . l 6 ~ + 0 0  
.00E+00 
.00E+00 

7.94E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 

1.34~+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.54E+00 

page 137 
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P a r t  I 8% U02 i n  tuf f  (47% H20) DBF Fuel 5K y r  bu rn  f i s s i o n  products  page 138 
0 n u c l i d e  concentrat ions,  grams 

bas i s  =per c r i t i c a l  mass 10.1 I T  UO2 
in i t ia118000.0 r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

cd l32 .00E+00 .ooE+~o .OOE+~O .ooE+~o .OOE+~O .OOE+~O .OOE+~O . O O E + ~ O  .ooE+~o .ooE+~o .ooE+~o  
in132 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00' 
sn132 2 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .DOE+OO .00E+00 .00E+00 .00E+00 
rb132 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
rb132n .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00~+00 
te132 1 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

1132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00~+00 
.: Xt132 1.9OE+O2 1.90E+02 1.9OE+O2 1.90E+02 1.90E+02 1.90E+02 1.90E+02 1.90E+02 1.9OE+O2 1.90E+02 1.90E+O2 

cs132 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+O0 .00E+00 .00~+00  
b 1 3 2  4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 4.14E-07 
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in133 
sn133 
sb133 
te133 
te133m 
i 133 
i 133111 

xe133 
xe133m 
cs133 
ba133 
in134 
sn134 
sb134 
sb134m 
te134 
i 134 
i 134111 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
be135 
ba135m 
en136 
sb136 
te136 

1136 
i 136111 

xe136 
1x136 
be136 
ba1361n 

Pa r t  0 

sb137 
t e l 3 7  
i 137 

xe l37  
c s l 3 7  
ba137 
ba137r 
rb138 
te138 

1138 
re138 
cs l38  
cs138m 

8% uo2 i n  Tuff ( 4 7 %  H20) DBF Fuel 5K y r  burn 
n u c l i d e  concentrations. prams 

f i s s i o n  products 

bas is  =per c r i t i c a l  mais-10.1 UT UO2 
in i t i a l 18000 .0  r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r 
.00E+00 .OOE+~O .ooE+~o .00E+60 .OOE+!O .ooE+~o .ooE+!o 
.00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 
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ba138 
la138 
sb139 
te139 

1139 
xe139 
cs139 
ba139 
la139 
ce139 
pr139 
te140 

i140 
xe140 
cs140 
be140 
la140 
ce140 
pr140 
te141 

1141 
xe141 
cs141 
ba141 
La141 
ce141 
p r  14 1 
nd141 
te142 

1142 
xe142 
cs142 
ba142 
la142 
ce142 
pr142 
pr142m 
nd142 
i 143 

Par t  B 

xe143 
cs143 
be143 
La143 
ce143 
pr143 
nd143 

1144 
xe144 
cs144 
be144 
La144 
ce144 
pr144 
pr144m 
nd144 

H20) DBF Fuel 5 
nuc l 

y r  burn  
de concentrat ions,  grams 

=per c r i t i c s 1  mass 10.1 
r24000.0 r26000.0 r280 
0 .ooE+~o . O O E + ~ O  
0 .00E+00 .00E+00 
0 .00E+00 .00E+00 
0 .00E+00 .OOE+OO 
0 .00E+00 .OOE+OO 
0 .OOE+00 .00E+00 
2 2.70~+02 2.70E+02 2 
0 .00E+00 .00E+00 
0 .00E+00 .00E+O0 
0 .00E+00 .00E+00 
0 .OOE+00 .00E+00 
0 .OOE+OO .00E+00 

f i s s i o n  products 

bas i 
'0000.0 r22000.0 

.ooE+~o .OOE* 

.OOE+OO .OOE* 

.00E+00 .DOE+ 

.OOE+OO . OOE+ 

.00E+00 .OOE+ 

.00E+00 .DOE+ 
2.70E+02 2.7OE+ 

.OOE+OO .OOE+ 
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Pa r t  B 8% U02 i n  T u f f  (4n H20) DBF Fuel 5K y r  bu rn  
nuc l i de  concentrat ions,  grams 
basls  =aer c r i t i c a l  mass 10.1 MT U02 

f i s s i o n  products 

--- - 
f n i  t ia118000.0 r20000.0 r22000.0 r2Z000;o -ri6000,0- r28000.0 F30000.0 r3  

6.52E-01 6.52E-61 6.52E-g1 6.52E-g1 6.52E-61 6.52E-61 6 .52~ -61  6.52E-61 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 



28 18:37 

ba151 
La151 
ce151 
pr151 
nd151 
pm151 
sm15 1 
cu15 1 
be152 
la152 
ce152 
pr152 
nd152 
pin152 
pm15 2m 
sm152 
cu152 
eu152m 

?:E 
ce153 
pr153 
nd153 
pm153 
sm153 
eu153 

c; : t  
ce154 
pr154 
nd154 
pm154 
pm154m 

Par t  B 

sm154 
cu154 

?:;% 
ce155 
pr155 
nd155 
pm155 
sm155 
eu155 
gd155m 
gd155 
ee l56 
pr156 
nd156 
pm156 

' rn156 
eu156 
gd156 
c c l 5 7  
p r l 5 7  
ndl57 

e Name: or -0200-00021 REV 00 ATTACHMEN T X X I  - Page 135 

T u f f  (47% HZO) DBF Fuel 5K y~ burn  f i s s i o n  products 
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 RT UOZ 

12000.0 r24000.0 r26000.0 r28000.0 r 3  
4.24E+80 5.24E+g0 4.24E+g0 4.24~+$0 

.00E+00 .OOE+OO .00E+00 .00E+00 
1.45E-01 1.45E-01 1.45E-01 1.45E-01 

.00E+00 .00E+00 .00E+00 .00E+00 
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Pa r t  B 8% UO2 i n  T u f f  (47% H2O) DBF Fuel 5 K  y r  bu rn  
n u c l i d e  concentrat ions.  grams 

i n i t i a l  
1.43E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.06E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.28E - 03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.78E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

bas i s  =per c r i t i c a l  mass-10. 
!2000.0 r24000.0 r26000.0 r28 

1.43E-82 1.43E-82 1.43E-82 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

6.06E-03 6.06E-03 6.06E-03 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

2.28E-03 2.28E-03 2.28E-03 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

7.78E-04 7.78E-04 7.78E-04 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

f i s s i o n  products  page 143 
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ho165 
dy166 
ho166 
ho166m 
er166 
e r  167 
er167m 
er168 
yb168 
e r  169 
tm169 
yb169 
e r  170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 

Par t  B 
0 

3.77E-04 
.00E+00 
.00E+00 

2.85E-12 
4.73E-05 
5.75E-08 

.OOE+00 
3.50E-08 

.00E+00 

.00E+00 
7.86E-08 

.00E+00 
8.42E-08 

.00E+00 

.00E+00 
4.53E-10 

.00E+00 

.00E+00 
1.19E-07 

.OOE+OO 

.00E+00 
8.13E-08 
7.57~+03 

H2O) DBF T u f f  (47% Fuel 5K y r  bu rn  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

f i s s i o n  products page 144 

i n i  t i a l l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.53E-07 
2.88E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
,00E+00 
.00E+00 
,00E+00 
,00E+00 
.00E+00 
.00E+00 

bas i s  
2000.0 r24 . O O E + ~ O  

.00E+00 

.00E+00 

.00E+OO 
6.52E-07 
1.39E-06 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

= e r  c r i t  
,O!O.O y r 2  

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.51E-07 
1.09E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

i ce1  mass 
6000.0 r2 . O O E + ~ O  

.00E+00 

.00E+00 . OOE+OO 
6.50E-07 
8.58E-07 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 
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Par 

g e 
as 
as 
se 
b r 
br 
k r  
zn 
ga 
g = 
as 
s e 
s e 
b r  
k r 
k r  
ga 
ge 
as 
se 
b r  
b r  
k r 
g a 
II e 
a s 
s e 
r e  
b r 
k r 
k r  
r b  
@e 
as 
.e 
b r  
b r  
k r  

Tu f f  (47% HZO) DBF F u e l  5K y r  burn  
n u c l i d e  rad ioac t  
bas is  = e r  c r i t i  

000.0 r240!0.0 r26 . OOE+~O .ooE+~o 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+00 
.00E+00 .00E+O0 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .OOE+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+O0 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 

i v i t y ,  cur 
c a l  mess 1 
000.0 yr28 

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+O0 

.OOE+00 

.00E+00 

f i s s i o n  products 
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87. ~OOE+OO .OOE+OO .OOE+OO 
88 .00E+00 .00E+00 .00E+00 
88  .00E+00 .00E+00 .00E+00 
88 .00E+00 .00E+00 .00E+00 

r t  0 8% UO2 i n  T u f f  (47% H20) DBF Fue l  5K yr 
n u c l i d  
bas i s 

!2000.0 r24 
.00E+80 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . 
.00E+00 . OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.23E-20 
.OOE+OO 

, .00E+00 
.00E+00 
.00E+00 
.00E+00 '. .00E+00 
.00E+00 

1.63E- 12 
.00E+00 

b u r n  
le rad ioac  
3 e r  c r i t  
O!O.O r 2  

.00E+g0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.9OE-21 

.OOE+OO 

.00E+00 

.00E+00 
,00E+00 
*00E+00 
.00E+00 
.00E+00 

1 .HE-12 
.OOE+00 

t i v i t y ,  cu r  
i c a l  mass 1 

'6000.0 r28 . 00E+80 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . 0OE+Ob 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO . OOE+OO 
.00E+OO 
.00E+00 

3.77E-22 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.63E-12 
.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
6.02E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

000.0 r 3  
.ooE+~o 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

8.32E-25 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 

1.63E-12 
.00E+00 

I p r oduc t s  
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b r  94 
k r  94 
r b  94 

1 
P a r t  B 

0 
Tuf f  (47% HZO) DBF Fuel 5K yr burn 

nucl ide  radioac 
f i ss ion  I products 

, t f v i t y ,  cur 
basis = er  c r i t  

22000.0 r240g0.0 r2 
. o o E + ~ o  .ooE+~o  
.00E+00 .00E+00 
.00E+00 .00E+00 

5.11E-06 4.77E-06 
.00E+00 .00E+00 
.OOE+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

i c a l  mass 1 
'6000.0 r28 

.00E+g0 

.00E+00 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 

6.27E-06 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 

' .! 
i:. 
1 1 y  
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nb  99m 
no 99  
t c  99  
t c  99m 
ru 99  
rblOO 
srlOO 

y l 0 0  

P a r t  B 

zrlOO 
nblOO 
n b l  OOm 
no100 
tclOO 
r u l  00 
r b l  01 
s r l O l  
y l 0 l  

z r lO1 
nb lO l  
no101 
t c l O l  
r u l O l  
s r l 0 2  

y l 0 2  
z r lO2 
nblO2 
no102 
t c lO2  
tc l02m 
ru lO2 
rh102 
pdlO2 
sr103 

y103 
zr103 
nb103 
no103 
tc103 
ru103 
rh103 
rh l03m 
s r l 0 4  

y l 0 4  
zr104 
nb104 
no1 04 
tc104  
r u t 0 4  
rh104 
rh l04m 
pd104 

y105 
zr105 
nb105 
no1 05 

T u f f  (47% HZO) DBF Fue l  5K yr  b u r n  
n u c l i d e  r ad i oac  

f i s s i o n  p roduc t s  
t i v i t y ,  c u r i e s  
i c e 1  mass 10.1 MT U 0 2  
6000.0 r28000.0 r300 . O O E + ~ O  .00E+80 

b a s i s  = e r  c r i t  
!ZOOO.O r24090.0 rz . O O E + ~ O  .OOE+~O 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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a g l l 0  
ag l  1 Om 

Par t  B 

cd l lO  
n b l l  1 
mol l  1 
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l l m  
a g l l l  
a g l l  l m  
c d l l l  
c d l l  l m  
n b l l 2  
mol l2  
t c l l 2  
ru112 
rh112 
p d l l 2  
a g l l 2  
c d l l 2  
mol l3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
in113 
i n f l 3 m  
no114 
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i nll.4m 
sn114 
mo l l 5  
tc115 
ru115 
rh115 
p d l l 5  
ag115 
ag115m 
cd115 
cd115m 
i n 1  15 
in115111 

i n i  t i a l l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

6.45E-14 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO . OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

3.17E-12 
.00E+00 

T u f f  (47% H2O) DBF Fuel 5 K  y r  burn  
n u c l i d e  r a d i o a c t i v i t y .  cur 
bas is  = e r  c r i t i c a l  mass 1 

!2000.0 r240g0.0 r26000.0 1-28 . O O E + ~ O  .OOE+~O . O O E + ~ O  

.00E+00 

.00E+00 

f i s s i o n  

.00E+00 

.00E+00 

products 

iOOO.O r3 . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.45E-14 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 

3.17E-12 
.00E+00 
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Pa r t  B 

sn115 
tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
i n 1  16 
in116m 
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
i n 1  17 
i n 1  l7m 
sn117 
s n l  l7m 
t c l l 8  
r u l l 8  
rh118 
pd118 
a91 18 
ag118m 
cd118 
in118 
i n l l 8 m  
sn118 
r u l l 9  
r h l l 9  
p d l l 9  
ag119 
c d l l 9  
c d l  l9m 
in119 
ln119m 
s n l l 9  
s n l  l9rn 
ru l2O 
rh l2O 
pd l20 
as120 
cd l20 
i nl2O 
inl2Om 
s n l  20 
r h l 2 l  

Pa r t  B 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  ( 4 7 %  

T u f f  (47% 

H20) DBF Fuel 5K y r  burn  
n u c l i d e  r a d i o a c t i v i t y ,  cu r i es  
bas i s  = e r  c r i t i c a l  mass 10.1 MT UOZ 

!0000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r30000.0 r3 
.00E+80 .OOE+80 . O O E + ~ O  . O O E + ~ O  .00E+g0 .ooE+~o  
.00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 

HZO) DBF Fuel  5 K  r bu rn  
n u c l r d r  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 R T  UO2 

f i s s i o n  products 

f i s s i o n  products 
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I n i t i a l  
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

1.11E-17 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

'3.09~ - 02 

BF FwL SK r burn I 

* ,  
f i s s i o n  products 'page 154 

nucl!de r a d i o a c t i v i t y ,  t u r i e a  i 
j '  bas is  = e r  c r l t l c a l  mass 10.1 11T "02 

r220b0.0 r240~0.0  r26000.0 r18000.0 r30000.0 r32000.0 r36000.0 r38OOO.O 'r '' 
g3 6.84E-g3 6.74~-g3 6.65E-13 6.56E-g3 6.47E-83 6.38E-g3 6.20E-g3 6.12E-g3 
02 it8BE-02 4.82E-02 4.7%-02 4.68E-02 4.62E-02 4.56E-02 4.43E-02 4.3fE-02 

t .  
i .. .I . :I i i 

I >.I! 1: ,y .+; ; :: 

1 1 .  
F?.  ': 
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Pa r t  B 8% UO2 i n  t u f f  (47% H2O) DBF Fuel 5 K  y r  bu rn  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 HT U02 

i n i  tis118000.0 rZOOOO.O r22000.0 r24080.0 r26000.0 r28000.0 r30000.0 r 3  
.00E+00 . O O E + ~ O  . O O E + ~ O  .OOE+~O .OOE+~O .OOE+~O .OOE+~O .ooE+~o 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.OOE+OO .OOE+OO .OOE+OO .OOE+OO .00~+00 .OOE+OO .OOE+OO .OOE+OO 

f i s s i o n  products 
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te132 
i132 

xe132 
cs132 
be132 
in133 
sn133 
sb133 
te133 
te133m 
i 133 
i 133111 

xe133 
xe133m 
cs133 
ba133 
in134 
en134 
sb134 
sb13hm 
te134 

i134 
1134111 

xe134 
xe134m 
1x134 
cs134m 
ba 134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
be135 
ba135m 
sn136 
sb136 
te136 
i 136 
i136m 

xe136 
cs136 
ba136 
ba136m 

Par t  B HZ01 DBF Fuel 5 K  r burn  
nuc l rde  radiosc t i v i t y ,  cul 

f i s s i o n  products 

basis rner c r i t i c a l  mass 16-1 YT UO2 - - - . - - . - - - - . - - - -. - - - . - - . . - . - - - 
i n i  t i a l l 8000 .0  r20000.0 r22000.0 r24060.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

sb137 .00E+00 .OOE+~O .ooE+~o .00E+80 .OOE+~O .ooE+~o  .OOE+~O . O O E + ~ O  .OOE+!O .ooE+~o .ooE+~o 
t e l 3 7  .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

i137 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
xe l37 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 



Aug 28 18:37 1996 F i  l e  Name: origen2.output BBAOOO000-01717-0200-00021 REV 00 ATTACHMENT X X I  - Page 149 

f i r s l o n  products Page 

I 
1 ii , 

: 
ii,: 
' i 
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.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.52E-09 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.48E - 06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

H20) DBF Par t  B 
0 

T u f f  (47% Fuel 5K r burn  
nuc lrde r a d i o a c t i v i t y .  cur 

f i s s i o n  products page 158 

ba 
0000.0 r22000.0 

1.99E-33 1.99E- 
.00E+00 .OOE* 
.00E+00 .OOE* 
.00E+00 .OOE* 
.00E+00 .OOE+ 
.00E+00 .OOE* 
.00E+00 .OOE* 
.00E+00 .OOE+ 

1.89E-12 1.89E- 
.00E+00 . OOE* 
.00E+00 . OOE* 
.00E+00 .OOE* 
.00E+O0 .ODE* 
.00E+00 . OOE* 

,r c r i t i c a l  mass 10. 
1.0 r26000.0 r280C 
19~-33 1 .99~ -33  1. 
lOE+OO .00E+00 . 
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I 

Par t  B 8% UO2 i n  Tuf f  (47% HZO) DBF Fuel 5 K  yr burn 
0 nuclrde rad ioac t i v f t y ,  cur ies  

basis racr critical mass 10.1 MT U02 

f i s s i o n  products page 159 
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Pa r t  B Tuff (47% H20, DBF Fuel 5 K  vr burn f i s s i o n  products page 160 - 

n u c l i d e - F a d i o a ~ t i v i t ~ ,  c u r i e s  
bas i s  = er  c r i t i c a l  mass 10.1 I T  U02 

000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r30000.0 r3 
.ooE+&o .ooE+~o .ooE+~o .ooE+~o .OOE+~O . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+OO .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 *00E+00 .00E+00 
.00E+00 : .OOE+OO .00E+00 ,.OOE+OO ,OOE+OO .00E+00 
.00E+00 .00E+00 ,.00E+00 800E+00 ,00E+00 .00E+00 
.00E+00 ' -  .00E+00 .00E+00 : ~ 0 0 ~ + 0 0  ,00E+00 .OOE+OO 
.00E+00 ' .00E+00 .00E+00 ,,00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 ' .00E+00 ' - *00E+00 ,00E+00 ' .00E+00 
OOE+OO .OOE+OO .OOE+OQ s,,gOOE+OO *00E+00 .00E+00 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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eu165 
gd165 
tb165 
dy165 
dy165m 
ho165 
dy166 
ho166 
ho166m 
er166 
e r167  
er167m 
er168 
yb168 
e r  169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
e r  172 
tm172 
yb172 

t o t a l  

P e r t  B 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 
1.62E-11 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.25E+00 

T u f f  (47% 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.11E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.23~+00 

HZ01 DBF Fuel  5K y r  b u r n  
n u c l i d e  concent ra t ions ,  arams 

a c t i n i d e s  page 161 

i n i t i a l  
8.44E+01 
2.58E-14 
1.13E-09 
7.33E-15 
4.58E-11 

b a s i s  = 
50000. 

9.87E+g; 
3.13E-14 
1.30E-09 
9.29E-15 
6.13E- 11 



Aug 

1 

0 

,. . 
r l  i;* 
'I' ' 

. I:' 
S '  
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j! 

it 
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Par t  B 8% UO2 i n  T u f f  (47% HZO) DBF Fuel 5K yr  burn 
n u c l i d e  concentrat ions.  grams 

ac t  i n i des  page 

i n i t i a l  
5.31E+01 

.00E+00 
1.26E-04 
4.56E+00 

.00E+00 
3.32E-04 
4.23E-09 
1.89E-09 

.00E+00 

.00E+00 

.00E+00 
9.78E-09 
1.23€+02 
2.10E+03 
1.67E+05 
4.25E+04 
9.626-24 
8.65E+06 

.00E+00 
1.85E-33 . OOE+OO 

.00E+00 

.00E+00 
1.84E-04 
9.78€+03 

.00E+00 
8.17E-13 
1.58E-35 
1.62E-37 
.00E+00 
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pu236 4.13Ez10 
pu237 .00E+00 
pu238 .00E+00 
pu239 1.74E+03 
pu240 1.95E+00 
put41 3.18E-16 
pu242 4.95E-03 
pu243 5.77E-29 
pu244 9.38E-23 
pu245 .00E+00 
pu246 .00E+00 
am239 .00E+00 
am240 .00E+00 
am241 1.00E-14 
am242111 .00E+00 
am242 .00E+00 
am243 9.49E-07 
am244111 .OOE+OO 
am244 .00E+00 
am245 .00E+00 
am246 .00E+00 
cm24 1 .00E+00 

1 
Pe r t  B 8% UO2 i n  

0 

cm242 
em243 
cm244 
em245 
em246 
em247 
em248 
em249 
em250 
cm25 1 
bk249 
bk25O 
bk25 1 
cf249 
c f  250 
cf251 
cf252 
cf253 
c f  254 
cf255 
es253 
es254m 
es254 
es255 

8250 
t o t a l  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

1.91E-13 
7.61E-17 
1.66E- 18 
1.27E-21 

.00E+00 
2.21E-37 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.87E+06 

T u f f  (47% H2O) DBF Fuel 5K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
b a s i s  rae r  critical mass 10-1  M T  U02 

ac t  i n i des  page 163 

Pa r t  B 8% UO2 in  T u f f  (47% H20) DBF Fuel  5K r bu rn  
0 

a c t  i n fdes  
n u e l b e  r a d i o a c t i v f t y ,  cur  fes 
bas i s  = e r  c r i t i c a l  mass 10.1 RT UO2 I 

i n i  t i e l  40000. r 45000. r 50000. r 55g00 r 60000. r 65000. r 70000 r100000. r200000. r250000. 
he 4 .00E+00 .00E+g0 .OOE+~O .OOE+IO . o o ~ + ~ o  .OOE+~O .00E+g0 .00i+80 .00E+$0 . O O E + ~ O  .ooE+t6 ' ' 
t l 2 0 6  5.61E-06 5.82E-06 6.33E-06 6.80E-06 7.25E-06 7.67E-06 8.06E-06 8.43E-06 1.04E-05 1.236-05 1.22E-05 fi 



Part  B 

' 1996 F i l e  Name: origen2.output BBA000000-01717-0200-00021 REV 00 

8% UOZ in  Tuff (47% HZO) DBF Fuel 5 K  y r  burn 
nucl ide  rad ioac t i v i t y .  cur ies  

ATTACHMENT X X I  - Page 156 

act in ides  

i n i t i a l  
5.82E-06 

.00E+00 
2.91E+00 
2.16E-01 

.00E+00 

basis = er c r i t i c a l  k i s s  
50000. r 55600 r 60000. 

7.45E-86 8 . 1 3 ~ - 8 6  8.81E-8; 
.00E+00 .00E+00 .00E+00 

2.91E+00 2.91E+00 2.91E+00 
2.48E-01 2.60E-01 2.7OE-01 

.00E+00 .00E+00 .00E+00 
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6.89E+00 
2.91E+00 
3.78E-03 . OOE+OO 

.00E+00 . OOE+OO 
2.13E-07 
1.23E+OO 
1.30E+01 
3.61E-01 
2.75E+OO 
6.68E-19 
2.91E+00 

.00E+00 
1.80E-27 

.00E+00 

.00E+00 

.00E+00 
2.40E-06 
6.89E+00 

.00E+00 
1.57E-07 
1.80E-27 
2.17E-30 . OOE+OO 
2.13E-07 

.00E+00 

.00E+00 
1.02E+02 
3.59E-01 
2.79E-14 
1.95E-05 
1.50E-22 
1.80E-27 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.9lE-14 

.00E+00 . OOE+OO 
1.57E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

' u f  f (47% 

u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu23 7 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu24 5 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
mu1243 
am244m 
am244 
am245 
am246 
em24 1 

1 
P a r t  B 

0 
HZ01 DBF Fuel  5K r bu rn  

n u c l i d e  r a d i o a c t l v i t v .  c u r i e s  
a c t i n i d e s  page 166 

b a s i s  = e r  c r i t i c a l  hass 10.1 nr U02 
45000. r 50000. r 55g00 r 60000. r 65000 r 70000. r100000. r200000. r250000. 

.OOE+~O .ooE+~o . o o ~ + ~ o  .OOE+~O .OOE+!O .OOE+&O .ooE+&o .ooE+~o  .ooE+~L 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 ~.00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.85E-14 1.23E-14 8.2OE-15 5.46E-15 3.63E-15 2.41E-15 2.09E-16 5.99E-20 1.02E-21 
8.38E-18,4.03E-18 1.94E-18 .31E-19 4.47E-19 2.15E-19 2.65E-21 1.15E-27 7.53E-31 
1.5OE-22 ' 1.5OE-22 1.5OE-22 0.50~-12 1 0 E - 2 2  1.501-22 1.5OE-22 1 .49E-22 1.49E-22 
5.31E-24 5.26E-24 5.21E-24 9.15~-24 S.1OE-24 5.05E-24 4.7SE-24 3.87E-24 3.50E-24 

.00E+00 .00E+00 .OOE+OO ':.00E+Oo .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
: I - I' !. 
I I l l  

i n i t i a l  40000. 
.00E+00 r ~ ~ ~ + g k  
.00E+00 .00E+00 
.00E+00 .00E+00 

3.28E-14 2.79E-14 
2.34E-17 1.74E-17 
1.5OE-22 l.5OE-22 
5.39E-24 5.37E-24 

,00E+00 .00E+00 
,! ~ .I!; 

- ,  i.. .!*I. 
I .,'I;. .:c 
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cm250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
c f  250 
c f  25 1 
cf252 
cf253 
cf254 
cf255 
es253 
es254m 
es254 
es255 

9250 
: o t a l  

Pa r t  B 

h 3 
li 6 
li 7 
be 9 
be 10 

F 14 
n l  66 
cu  66 
zn 66 
cu  67 
zn 67  
zn 68 
zn 69 
zn 69m 
ga 69 
zn 70 
ga 70 
ge 70 
zn 71 
zn 71m 
ga 71 
ge 71 
ge 71m 
co 72 
n i  72 
cu  72 
zn 72 
ga 72 
ge 72 
co 73 
ni  73 
cu  73 
zn 73 
0.9 73 
ge 73 
ge 73m 
co 74 

i n i t i a l  
.00E+00 

9.49E-05 
2.29E-06 
4.42E-06 
2.89E-05 

T u f f  (47% H2O) DBF Fuel 5K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas i s  = er  c r i t i c a l  mass 10.1 M T  UO2 

50000. P5000 r 60000. r 65000 
.00E+tk .00k+i0 . ooE+~o  .00i+Eh ' 

9.49E-05 9.49E-05 9.49E-05 9.49E-05 
2.29E-06 2.29E-06 2.29E-06 2.29E-06 
4.42E-06 4.42E-06 4.42E-06 4.42E-06 
2.88E-05 2.87E-05 2.87E-05 2.86E-05 
1.05E-08 5.76E-09 3.14E-09 1.72E-09 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .OOE+OO .00E+00 .00E+00 
7.52E-08 7.52E-08 7.52E-08 7.52E-08 

.00E+00 .00E+00 .00E+00 .00E+00 
1.28E-08 1.28E-08 1.28E-08 1.28E-08 
6.92E-10 -6.92E-10 6.92E-10 6.92E-10 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.17E-08 2.17E-08 2.17E-08 2.17E-08 
5.3lE-07 5.31E-07 5.31E-07 5.31E-07 

.00E+00 .OOE+OO .00E+00 .00E+00 
4.98E-10 4.98E-10 4.98E-10 4.98E-10 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.77E-06 6.77E-06 6.77E-06 6.77E-06 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.82E-04 6.82E-04 6.82E-04 6.82E-04 

.00E+00 .OOE+OO .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+Oci 

f i s s i o n  products page 167 
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n i  74 
cu  74 
zn 74 
ga 74 
ge 74 
co 75 
n i  75 
cu  75 
zn 75 
ga 75 
ge 75 
ge 75m 
as 75 
n i  76 
cu  76 

Pa r t  B 

i n i t i a l  
.00E+00 
.00E+00 

9.28E-02 
.00E+00 

1.17E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.07E-01 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

5.54E-01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

1.05E+00 
.00E+00 

9.29E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.37E+00 
.00E+00 
.00E+00 

5.14E-06 

T u f f  (47% HZO) DBF Fuel 5K y r  burn  
n u c l i d e  concentrat ions.  grams 

c r i t i c  

:;+gs 
OE+OO 
8E - 02 
OE+OO 
7E - 05 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
7E-01 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
4E-01 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
lOE+OO 
11 E+00 
IOE+00 
'OE-01 
IOE+00 
IOE+00 
IOE+00 
IOE+00 
IOE+00 
IOE+00 
IOE+00 
17E+00 
IOE+00 
IOE+00 
4E-06 

f i s s i o n  products page 168 
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. . 
1 j 
1 .  

...- . 
11 - 
7.- i: ! P- :h 
I;: J 
: 5-1' . I , .  
. .  .. 

d 
! :  
. . 

' :r . 
-!I 

i n i t i a l  
82 .00E+00 
82 .00E+00 
82m .00E+00 
82 8.60E+00 
62 .00E+00 
82m .00E+00 
82 5.27E-03 
83 .00E+00 
83 .00E+00 
83 .00E+00 
83 .00E+00 
83 .00E+00 
83m .00E+00 
83 .00E+00 
83 1.42E+01 
83m .00E+00 
84 .00E+00 
84 .00E+00 
84 .00E+00 
84 .00E+00 
84 .00E+00 
84m .00E+00 
84 2.89E+01 
85 .00E+00 
85 .00E+00 
85 .00E+00 
85 .OOE+OO 
85m .00E+00 
85 .00E+00 
85 .00E+00 
85m .00E+00 
85 3.33E+01 
86 .00E+00 
86 .00E+00 
86 I .00E+00 
86 ! .00E+00 

5: 
1. 

Tuf H Z O )  DBF Fuel 5K y 
nuc l  ide 
basis  = 

Ir bu rn  
8 concentrat ions,  grams 

er  c r i t i c a l  mass 10.1 HT UO2 
P5000 r 60000. r 65000. 

.OOE+~O . O O E + ~ O  .ooE+~; 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 
8.60E+00 8.60E+00 8.60E+00 

.00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 
5.27E-03 5.27E-03 5.27E-03 

.OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00~+00. .00E+00 

.00E+00 .00E+00 .OOE+OO 

.OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 
1.42E+01 1.42E+01 1.42E+01 

.00E+00 . OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+00 
2.89E+01 2.89E+01 2.89E+01 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 
3.33E+01 3.33E+01 3.33E+01 

.00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+00 

.00E+00 ,00E+00 .00E+00 

.00E+00 ~00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
5.38~+01 5.38E+01 5.38~+01 

.00E+00 ,00E+00 .00E+00 
iOOE+00 t00E+00 .00E+00 

1,14E-03 1.14E-03 1.14E-03 
tOOE+OO ,00E+00 .00E+00 
tOOE+OO .00E+00 .00E+00 

1 

f i s s i o n  products page 169 
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r e  87 .00E+00 
b r  87 .00E+O0 
k r  87 .00E+00 
r b  87 7.04E+01 
s r  87 1.69E-04 
s r  87m .00E+00 
we 88 .00E+00 
as 88 .00E+00 
r e  88 .00E+00 

1 
Par t  B 8% UO2 i n  

0 
T u f f  (47% 

.OOE+OO 

.00E+00 

.00E+00 
7.04~+01 
1.76E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H20) DBF Fuel 5 K  yr 
nuc l  i d e  

bu rn  1 

concentrat ions.  grams 
f i s s i o n  products 

.00E+00 

.00E+00 

.00E+00 
7.04E+01 
3.84E-04 

.00E+00 

.00E+00 .00E+00 

.00E+00 

page 170 

bas is  = e r  c r i t i c a l  mass~lO.1 MT UO2 
fnf t i a l  40000. r 45000 r 50000. P5000 r 60000. r 65000. r 70000. r100000. r200000. r250000. 

b r  88 .00E+00 . OOE+~O . o o ~ + ~ o  . O O E + $ ~  . o o ~ + ~ o  . O O E + ~ O  .ooE+~o . O O E + ~ O  .ooE+~o . O O E + ~ O  . O O E + ~ L  
k r  88 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r b  88 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
s r  88 1.01E+02 l.O1E+02 l.O1E+02 l.OlE+OZ l.OlE+OZ l.O1E+O2 l.O1E+O2 1.01E+02 l.O1E+O2 l.OlE+O2 l.OlE+O2 
as 89 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
se 89 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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Par t  B 8% UO2 i n  Tu f f  (47% 

i n i  t i s l  
.00E+00 
.00E+00 

1.95E+02 
1.58E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.99E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.95E+02 

.00E+00 
2.44E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.78E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.86E+02 
3.17E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 .nE+O2 

.00E+00 
2.46E+01 

H20) DBF Fuel 5K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas is  = e r  c r i t i c a l  mass 10.1 

50000. 05000 r 60000 
.ooE+IS .ooi+Io .ooi+gS 65 
.00E+00 .00E+00 .OOE+OO 

1.95E+02 1.95E+02 1.95E+02 1 
1.05E-05 8.84E-06 7.45E-06 6 

.00E+00 .OOE+OO .O6E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 . OOE+OO 
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Pa r t  B 8% UO2 i n  

i n i t i a l  
zrlOO .00E+00 
nb100 .00E+00 
nblOOm .00E+00 
molOO 2.05E+02 
tclOO .00E+00 
ru t00  4.36E-01 
r b l O l  .00E+00 
s r l O l  .00E+00 

7101 .00E+00 
z r l O l  .OOE+OO 
nb lOl  .00E+00 
molOl .00E+00 
t c l O l  .00E+00 
r u l O l  1.70E+02 
sr lO2 .00E+00 

ylO2 .00E+00 
zr102 .00E+00 
nb102 .00E+00 
1110102 .00E+00 
tc lO2 .00E+00 
tcl02m .00E+00 
rulO2 1.45E+02 
rhlO2 .00E+00 
pdlO2 .00E+00 
sr103 .00E+00 

y103 .00E+00 
zr103 .00E+00 
nbl03 .00E+00 
mo103 .00E+00 
tc103 .00E+00 
ru103 .00E+00 
rh103 1.09E+02 
rhl03m .00E+00 
sr104 .OOE+OO 
y104 .00E+00 

zr104 .00E+00 
nb104 .00E+00 
mo104 .OOE+OO 
tc104 .00E+00 
ru104 7.03E+01 
rh104 .00E+00 
rhl04m .00E+00 
pd104 1.19E+00 

y105 .00E+00 
zr105 .00E+00 
nb105 .00E+00 
no105 .00E+00 
tc105 .00E+00 
ru105 .00E+00 
rh105 .00E+00 
rh105m .OOE+OO 
pd105 4.14Et01 

T u f f  (47% H2O) DBF Fuel 5K y r  burn  
n u c l i d e  concentrat ions,  grams 
bas i s  = e r  c r i t i c a l  mass 10.1 UT UO2 

45000. r 50000. g5000 r 60000 r 65000. 
.ooE+To .ooE+tL .ooi+go .ooi+go .ooE+ik 
.00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

2.05E+02 2.05E+02 2.05E+02 2.05E+02 2.05E+02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

4.36E-01 4.36E-01 4.36E-01 4.36E-01 4.36E-01 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.70~+02 1.70~+02 1.70~+02 1.70~+02 1.70E+02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

1.45~+02 1.45~+02 1.45~+02 1.45E+02 1.45E+02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.09~+02 1.09~+02 1.09~+02 1.09E+02 1.09E+02 
.00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+OO .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 '.ObE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

7.03E+01 7.03E+01 7.03E+Ol ?.03E+01 7.03E+01 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.19~+00 1.19~+00 1.19~+00 l.l9E+00 1.19E+00 
*00E+00 .00E+00 .00E+00 .,,00E+00 .00E+00 
.00E+00 rOOE+00 .OOE+00 ,.OOE+OO .OOE+OO 
*00E+00 .00E+00 *00E+00 ~'.00E+00 .00E+00 
+00E+00 " r00E+00 ' .00E+00 ' .00E+00 .00E+00 
OOE+OO *00E+OO 1' .00E+00 1' ',.OOE+OO .OOE+00 

*~OOE+OO a r00E+00 s'! .00E+00 ibl .00E+00 rOOE+OO 
.00E+00 +OOE+OO I/ .OOE+OO ' ;00~+00 .00E+00 
;00E+00 t00E+00 " ;OOE+00 rOOE+OO 

4.14~+01 4.14E+01 b . l i ~ t O l  1.14€+01 

'il 
I 1  

I I '  
8 $ 1  

;rIt t o  

f i s s i o n  products  page 172 
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1 
Par t  B 8% UOZ i n  

0 

Par t  B 
0 

i n i t i a l  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 

2.06E+01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.77E+00 
.00E+00 

4.20E-02 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

5.35E+00 
.00E+00 
.00E+00 

2.38E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

3.58E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

1.87E+OO 
.00E+00 
.00E+00 

8% UO2 i n  

Tuf f  (47% H20) DBF 

45000. 
.00E+gk 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.06E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 

9.77~+00 
.00E+00 

4.93E-02 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 

5.35E+00 
.00E+00 
.00E+00 

2.38E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+OO 
.00E+00 

3.58~+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.87E+00 
.00E+00 
.00E+00 

HZ01 DBF 

Fuel 5K yr burn 
nucl ide  concentrations, grams 
basis = er  c r i t i c a l  mass 10.1 MT UO2 

50000 r 85000 r 60000. r 65000. 
.ooi+&o .ooi+&o .OOE+EO .ooE+EL 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.06E+01 2.06E+01 2.06E+Ol 2 .06~+01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.ODE+OO .00E+00 .00E+00 .00E+00 

9.76E+00 9.76E+00 9.75E+00 9.75E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.45E-02 5.97E-02 6.49E-02 7.01E-02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.35E+00 5.35E+00 5.35E+00 5.35E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+00 . .00E+00 .00E+00 .OOE+OO 

2.38E-06 2.38E-06 2.38E-06 2.38E-06 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.58E+00 3.58E+00 3.58E+00 3.58E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.87E+00 1.87E+00 1.87E+00 1.87E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 .00E+00 

Fuel 5K yr burn 
nucl ide  concentrations, grams 

f i s s i o n  products 

f i s s i o n  products 

page 173 

page 174 
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cd l lO  
n b l l l  
mo l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  l m  
ag111 
r g l l  l m  
c d l l  1 
c d l l  l m  
nb112 
mol l2  
tc112 
r u l l 2  
rh112 
p d l l 2  
09112 
c d l l 2  
mol l3  
t c l l 3  
r u l l 3  
rh113 
pd113 
ag113 
ag113m 
cd113 
cdl l3m 
in113 
i n l l 3 m  
mol l4  
t c l l 4  
ru114 
rh114 
pd114 
a91 14 
cd114 
in114 
fn114m 
sn114 
no115 
tc115 
ru115 
rh115 
pd115 
a0115 
ag115m 
cd115 
c d l l 5 n  
In115 

,inl15m 

i n i t i a l  
2.78E-02 

.00E+00 

bas is  a 
50000. 

2 . 7 8 ~  -i; 
er c r i t i c  

515000 
2 .78~-g$ 

: 1  . 
,.)art B 8% Y O 2  I n  Tuff H20), DBF Fuel 5K y r  burn  .; 0 .. . . . I .  

f i s s i o n  products page 175 
* , :t , t . . nuc l fde  concantratlons, grams : 1: , :+ 1 I-" bas is  = e r  c r i t i c a l  mess 10.1 MT UO2 
I n i t i a l  40000. r 45000. r 50000. r g5000 r 60000. r 65000. r 70000. r100000. r200000. r250000. 

,~IIS 2.291-02 2.291-h 2.291-h z . ~ P E - ~  2 . 2 9 ~ - h  2.291-112 Z . Z P E - ~  1.29~-62 2.29~-$2 2 .29~-12 L . L ~ E - ~ :  
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t c l  
r u l  
r h l  
pd l  
ag l  
ag l  
c d l  
i n 1  
i n 1  
s n l  
t c l  
r u l  

$1 
ag l  
ag l  
c d l  
c d l  
i n 1  
i n 1  
s n l  
snl. 
t c l  
r u l  
r h  1 
pd l  
a9 1 
a9 1 
c d l  
i n l  
i n 1  
s n l  
r u l  
r h l  
p d l  
ag l  
c d l  
c d l  
i n l  
i n 1  
s n l  
s n l  
r u l  
r h l  
pdl 
ag l  
cd 1 
i n 1  
i n l  
s n l  
r h l  

1 
Par 

0 
HZO) DBF Fuel 5K y~ 

nuc l  ide 
r bu rn  
conecntrr  tions. or r  

f i s s i o n  product  r 
- - - - - - - - - - 

bas i s  = er  c r i t i c a l  mais-10.1 MT U02 1 
In l  t i e l  40000. r 45000. r 50000. !5000 r 60000. r 65000. r 70000. rlOO000. r200000. r250000. ! i' 

pd121 .OOE+OO .OOE+~O .OOE+~O . o o E + ~ ~  . o o ~ + ~ o  .OOE+~O .OOE+~O .OOE+[O .OOE+~O .OOE+~O . o o E + ~ : ~  jrs 1 
ag121 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
cd121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 
in121 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OP .00E+00 

1 
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te124 
pd125 
119125 
cdl25 
in125 
in125m 
sn125 
sn125m 
sb125 
te125 
te125m 
pd126 
ag126 
cd126 
i n126 
sn1 26 

1 
P a r t  B 

0 

i n 1  t i a l  
7.31E-08 
5.56E-10 
5.13E-01 
2.36E-10 

.00E+00 

.00E+00 

.00E+00 

Tuff (47% H2O) DBF Fuel 5K y r  bu rn  f i s s i o n  products page 177 
nuc l i de  concentrations, grams 
bas is  = e r  c r i t i c a l  mass 10.1 MT U02 

45000. r 50000. r g5000 r 60000. r 65000. r 70000. r100000. r200000. ' r25OOOO 
6.97E-it3 6 .73~-g8 6.50i-g8 6 .28~-88  6.07~-$8 5 .86~-18  4 .76~-88  2.38E-88 1.686-gL 
5.30E-10 5.12E-10 4.94E-10 4.77E-10 4.61E-10 4.46E-10 3.62E-10 1.81E-10 1.28E-10 
5.86E-01 6.36E-01 6.84E-01 7.31E-01 7.76E-01 8.19E-01 1.05E+00 1.55E+00 1.70E+00 
2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 2.36E-10 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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in127m 
sn127 
sn127m 
sb127 
te127 
te127m 
i 127 

xe127 
09128 
cd128 
in128 
sn l28 
sb128 
sb128m 
te128 
i 128 

xe128 
cd129 
in129 
sn129 
snl29m 
sb129 
t e l 2 9  
te129m 

i129 
xe129 
xel29m 
cd130 
in130 
sn130 
sb130 
sbl30m 
te130 
i 130 
i 130111 

xe130 
cd131 
in131 
sn131 
sb131 
te131 
te131m 
i 131 

xe131 
x e l 3 l n  

1 
P a r t  B 

0 

I n i t i a l  
cd132 .00E+00 
in132 , .00E+00 
sn132 .00E+00 
sb132 .00E+00 

.OOE+OO 
::;:?:[i$..OOE+OO 
i 132 !:,;00E+00 

xe l32 .9OE+O2 
cs132 ir l :  .OOE+OO 
b.132 ' 1  4 . 1 4 ~ - 0 [ ~  

! ! f , 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .OOE+OO 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.54E+01 1.54E+01 1.54E+01 1.54E+01 1.54E+01 1.54E+01 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.31E-03 2.31E-03 2.31E-03 2.31E-03 2.31E-03 2.31E-03 

.00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .OOE+OO .OOE+OO .00E+00 

.00E+00 .OOE+OO .OOE+OO .OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 
3.30E+01 3.30E+01 3.30E+01 3.30€+01 3.29E+01 3.29E+01 
6.19E-02 6.92E-02 7.65E-02 8.37E-02 9.10E-02 9.83E-02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
7.56E+Ol 7.56E+Ol 7..56E+01 7.56E+01 7.56E+01 7.56E+01 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
4.97E-02 4.97E-02 4.97E-02 4.97E-02 4.97E-02 4.97E-02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
1.24E+02 1.24E+O2 1.24E+02 1.24E+02 1.24E+02 1.24E+02 

* 00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

Tuff (67% H2o) DBF Fuel  5K yr burn 
n u c l i d e  concentrat ions,  grams 
bas l s  = e r  c r i t i c a l  mass 10.1 MT UO2 

40000. r 45000 r 50000. g5000 r 60000. r 65000. 
4 ~ ~ E + g ~  .00~+g0 .00E+gk . .00i+g0 .OOE+~O .00E+gk 
400E+00 *00E+00 .00E+00 * .00E+00 . .00E+00 .00E+00 
+OOE+OO .00E+00 .00E+00 i .00E+00 . .00E+00 .00E+00 

3 
00E+00 .00E+00 r00E+00 .00E+00 rOOE+00 .00E+00 
00E+00 ' . .00E+00 ,OOE+00 1' ~.00E+00 '~.00E+00 , ,00E+00 

'- 00E+00 ; i, 0 0 ~ + 0 0  d ,  .00~+00 .OOE+OO ,00~+00 ,00~+00 
00E+00 '! !001+00 rOOE+00 [!'I .00E+00 l l ~ . ~ ~ ~ + O O  :..00E+00 

,4.9OE+02 J ' 1 r 9 ~ ~ + 0 2  ;.1.90~+02 ::).90~+02 ;i(.90~+02 t.90~+02 
a 100E+OO + .00E+00 .00E+00 ' . .00E+00 ,00E+00 .00E+00 

'4.14E-07 4.14E-07 &,ME-07 4.14E-07 
ir 

I r . '1, 
# 1 1 .  

t . _I I I I f! - I! 
I' .. . - . $ I +  I th 

f i s s i o n  products Page 
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Pa r t  B 
0 

i n i  t i n 1  
.00E+00 

T u f f  (47% H2O) DBF Fuel  5K y r  burn  f i s s i o n  products page 179 
n u c l i d e  concentrations, grams 
bas i s  = e r  c r i t i c a l  mass 10.1 MT UO2 

40000. r 45000 r 50600. !5000 r 60000. r 65000. r 70000. r100000. r200000. r250000. . O O E + ~ O  .ooi+go . OOE+K .ooi+io . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .OOE+~O . ooE+go .ooE+gL 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

2.82E+O2 2.82E+02 2.82E+02 2.82E+02 2.82E+02 2.82E+02 2.82E+02 2.82E+02 2.82~+02 2.82E+02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+00 ..00E+00 .00E+O0 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
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ba138 
La138 
sb139 
te139 
i 139 

xe139 
cs139 
ba139 
La139 
ce139 
pr139 
te140 
i 140 

xe140 
cs140 
be140 

. la140 
ce140 
pr140 
te141 

1141 
xe141 
cs141 
ba141 
La141 
ce141 
pr141 
nd141 
te142 
i 142 

re142 
cs142 
ba142 
La142 
ce142 
pr142 
prl42m 
nd l42 
i 143 

1 
Pa r t  B 

0 

3.00~+02 
1.56E-03 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 
2.87~+02 

.00E+00 

.OOE+OD 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.87~+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.66E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.70E+02 

.00E+00 

.00E+00 
1.4lE-01 

.00E+00 

HZ01 DBF T u f f  (47% Fuel 5 K  yr 
nuc l i de  

burn 
concentra 

f f s s i o n  products 
t i ons .  urams 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.70E+02 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

2.57E+02 

basis = e r  c 
50000. g5000 

.00E+gi .00 

.00E+00 .OO 

.OOE+OO .OO 

.OOE+OO -00 

.00E+00 .OO 

.00E+00 -00 
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Par t  B 
0 

Tu f f  (47% H2O) DBF Fuel 5K y~ - burn f i s s i o n  products page 
nuc l i de  concentrations. grams 
bas i s  = e r  c r i t i c a l  mass~lO.1 MT U02 

50000. r P5000 r 60000. r 65000. 
6 . 5 2 ~ - i i  6 . 5 2 i - i i  6 . 5 2 ~ - i i  6 . 5 2 ~ - i i  

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

i n i t i a l  
6.52E-01 

.OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
7.89E+00 

.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

3.33E+01 
.00E+00 

4.54E+01 
.00E+00 
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Pa r t  B 
0 

8% UO2 i n  T u f f  (47% H2O) DBF 

i n i t i a l  
4.24E+00 

.00E+00 
1.45E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
7.OZE-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.25E+00 

.00E+00 

.00E+00 

.00E+00 

Fuel 5K y r  burn  
n u c l i d e  concentrat ions,  grams 
basis  r a e r  c r i t i c a l  mass 10.1 MT U02 

f i s s i o n  products page 182 
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pm157 
sm157 
eu157 
gd157 
pr158 
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tbl6O 
dyl6O 
nd161 
pml6 1 
sm16 1 
eu16 1 
gd16 1 
tb161 

Par t  B page 183 T u f f  (47% H2O) DBF Fuel 5K y r  bu rn  
n u c l i d e  concentra 

f i s s i o n  products 
~ t i o n s ,  grams 

i n i t i a l  400 
1.43E-02 1. 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 
6.06E-03 6: 

.00E+00 . 

.00E+00 . 

.00E+00 . 
_ o n ~ + o n  - 

hac i r  rnrr critical m a i r  10-1 M T  UO2 

dy161 
pm162 
sm162 
cu162 
gd162 
tb162 
tb162m 
dy162 
sm1 63 
cu163 
gd163 
th l  AT 
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zn 73 
ga 73 
ge 73 
ge 73m 
co 74 
n i  74 
cu 74 
zn 74 
ga 74 
ge 74 
co 75 
n i  75 
cu 75 
r n  75 
ge 75 
ge 75 
ge 75m 
0s 75 
ni 76 
cu 76 

Part  B 8 

zn 76 
ga 76 
ge 76 
as 76 
re 76 
n i  77 
cu 77 
zn 77 
ga 77 
ge 77 
ge 77m 
as 77 
r e  77 
r e  77m 
n i  78 
cu 78 
zn 78 
ga 78 
ge 78 
as 78 
r e  78 
cu 79 
zn 79 
ga 79 
ge 79 
as 79 
r e  79 
r e  79m 
br  79 
br 79m 
k r  79 
cu ao 
zn 80 
ga 80 
ge 80 

Tuff (47% H2O) DBF Fuel 5K yr burn 
nucl ide  rsdioa 
basis  

50000. . OOE+!~ 
.00E+00 
.00E+00 

= er c r i  

i581tc1;6 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 

1.38E-02 . OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 

c t i v i t  
t i c a l  
60000 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo . 00 

.oo 

.oo 

.oo 

.oo . 00 

.oo 

.oo 

.oo 

.OD 

.oo 

.oo 

.oo 

.oo 

.oo . 00 . 00 
1.37 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

r ,  cur ies  
lass 10.1 MT UO 

r 65000. 
i+80 . o o E + ~ ~  
1+00 .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .OOE+OO 
i+OO .00E+00 
i+00 .00E+00 
i+OO .OOE+OO 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

f i s s i o n  

10000 
.oo:+t62 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.26E-02 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

I products 
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P a r t  B u f f  (47% 

0000. . 00E+gk 
.00E+00 
.00E+00 . OOE+OO . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+O0 
.00E+O0 
.00E+00 
.00E+O0 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
,00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

s 4. 

I -  - 
, . I .  

I; 'f 
" 1 

H2O)  DBF u e l  5K r burn 
nuctyde radioac 
b a s i s  - e r  c r i t  

10000. r 55800 . O O E + ~ O  .00i+g; 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .OOE+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 . .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .OOE+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

: t i v i t y ,  cl  
: i c e 1  mass 
60000. . O O E + ~ ~  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
' .00E+00 

.00E+00 . OOE+00 

.00E+00 

f i s s i o n  

000. 
.ooE+g;2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

products 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.oaE+OO 
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Par t  8 8% 8 UO2 i n  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+O0 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.84E-27 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.63E-12 
.00E+00 

T u f f  (47% H20) DBF 

15000. 
.00E+gb 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.46E-30 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 

1.63E-12 
.00E+00 

Fuel 5K yr k 
nuc 1 1 de 
bas i s  =F 

50000 
.ooi+6b 55: 
.00E+00 . 
.OOE+OO . 
.00E+00 . 
.00E+00 . 
.00E+00 . 
.00E+00 . 
.00E+00 . 
.00E+00 , 
.00E+00 . 
.OOE+OO , 
.00E+00 . 
.00E+00 . 
.00E+00 , 
.00E+00 . 
.00E+00 . 
.00E+00 . 
.00E+00 . 
.OOE+00 . 
.00E+00 . 
.00E+00 , 
.00E+00 , 
.00E+00 . 
.OOE+OO . 
.00E+O0 , 
.00E+00 . 
.00E+00 , 
.00E+00 , 
.00E+00 , 
.00E+00 . 
.00E+00 , 
.00E+00 . 
.00E+00 , 
.00E+00 , 
.00E+00 0 

.00E+00 , 

.OOE+OO , 

.OOE+00 . 

.00E+00 . 
1.63E-12 1. 

.00E+00 . 

Irn 
adioa 
r c r i  

::k+6; 
lOE+00 
iOE+OO 
iOE+OO 
iOE+OO 
IOE+OO 
iOE+OO 
lOE+OO 
OE+OO 
OE+OO 
lOE+OO 
10E+00 
lOE+00 
lOE+OO 
lOE+OO 
iOE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
10E+00 
lOE+OO 
lOE+OO 
OE+OO 
lOE+OO 
lOE+OO 
lOE+OO 
lOE+OO 
OE+OO 
OE+OO 
10E+00 
10E+00 
IOE+00 
IOE+00 
lOE+00 
10E+00 
lOE+00 
iOE+OO 
lOE+OO 
13E-12 
10E+00 

c t i  
t i c  
60 

1 

v i t y ,  c 
:a1 mass 
1000. . O O E + ~ ~  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+O0 
.OOE+OO 
.00E+00 
.OOE+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.63E-12 . OOE+00 

f i s s i o n  products 

)OOOO. . 00E+5k2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.62E-12 
.00E+00 

6 

1 

! 
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b r  
k r 
r b  
s r 

Y 
zr  
nb 
nb 
b r  
k r 
r b  

Par 

s r  
Y 

zr  
nb 
nb 
b r 
k r  
r b  
s r  

Y 
z r 
nb 
nb 
mo 
b r 
k r  
r b  
sr  

Y 
zr 
nb 
mo 
k r  
r b  
s r  
Y 

zr  
nb 
nb 
1110 
k r  
r b 
s r 

Y 
zr  
nb 
nb 
110 
t c  
r b  
8 r 
Y 

zr  
nb 

i n i t i a l  
94 .00E+00 
94 .00E+00 
94 .00E+00 
94 2.96E-06 
94m .00E+00 
95 .00E+00 
95 .00E+00 
95 .00E+00 
95 .00E+00 
95 .00E+00 
95 .OOE+OO 
95 .00E+00 
95m .00E+00 
95 .00E+00 
96 .00E+00 
96 .00E+00 
96 .00E+00 
96 .00E+00 
96 .00E+00 
96 .00E+00 
96 .00E+00 
96 .00E+00 
97 .00E+00 
97 .00E+00 
97 .00E+00 
97 .00E+00 
97 .00E+00 
97 .00E+00 
97m .00E+00 
97 .00E+00 
98 .00E+00 
98 .00E+00 
98 .00E+00 
98 .00E+00 
98 .00E+00 
98 .00E+00 
98m .00E+00 
98 .00E+00 
98 2.76E-08 
99 .00E+00 
99 .00E+00 
99 .00E+00 
99 .00E+00 
99 .00E+00 

Tuff  (47% H2O) DBF Fuel 5K y r  burn 
nuc l ide radioac 
basis = er c r i t  

50000. r 55900. y r  . O O E + ~ O  .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.96E-06 1.66E-06 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+00 
.00E+00 .00E+00 
.00E+00 .00E+O0 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 

2.75E-08 2.75E-08 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

: t i v i t y ,  c i  
: i c a l  mass 
60000. 

.00E+gh 

.00E+00 

.00E+00 
1.40E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00. 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+O0 

.00E+00 

.00E+00 
2.75E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 
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Pa r t  B 8% U 0 2  i n  l u f f  (47% HZO) DBF Fue 1 

50000 
.oo 
.oo 
.oo 
.OO 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo . 00 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.OO . 00 . 00 . 00 
.oo 
.oo 
.oo 
.oo 
.oo . 00 .. 00 
.oo 
.oo 

- ,OO 
' t i  00 
*%OO 
r', 00 . .oo - a00 

5 K  yr  bu rn  
ruc l ide  radioac 
basis = e r  c r l t  

r 55!00 
: + l o  .oo;+g: 
1+00 .00E+00 
:+00 .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
i+OO .00E+00 
1+00 .00E+00 
i+OO .00E+00 
i+OO .00E+00 
1+00 .OOE+OO 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+O0 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
t+OO .OOE+OO 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO . .00E+00 
i+OO ~.00E+00 
i+OO ,OOE+00 
i+OO .00E+00 
i+OO .00E+00 

f i s s i o n  products -  page 189 
t i v i t y ,  cu;ies 
i c a l  mess 10.1 HT UO 
60000 r 65000. 

.oo i+ io  . o o E + ~ ~  

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.QOE+bO .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .OOE+00 

.OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.OOE+OO .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+OO .00E+00 

.00E+00 .00E+00 

i n i t i a l  40000. r 45000 
.00E+00 .ooE+~o .00k+gi 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 

0 0 
00 
OOm 
0 0 
00 
00 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
02 
02 
02 
02 
0 2 
0 2 
0 2m 
02 
02 
02 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3  
0 3 
0 3  . 
03m 
0 4  
104 
104 
0 4  
I04 
0 4  ,:. 
0 4  :I 

05 ! 
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Part  0 
0 

i n i t i a l  

Tuff ( 4 7 %  H20) DBF Fuel 5K r burn 
nuclrde r a d i o a c t i v i t y ,  cur ies  
basis = er c r i t i c a l  mass 10.1 MT UO 

50000. r 55900. yr 60000 r 65000. 
.OOE+~O .00E+00 . O O E + ~ O  .00E+8h 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.02E-03 5.02E-03 5.02E-03 5.01E-03 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 190 
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P a r t  B 8% UO2 i n  T u f f  (47% H2O) DBF Fue l  5K r bu rn  
0 n u c l r d e  r a d i o a c t i v i t y .  c u r i e s  

c d l  10 
n b l  1 1 
m o l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  lm  
a g l  1 1 
a g l l  lm 
c d l l l  
c d l l  lm  
n b l l 2  
m o l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
p d l l 2  
a g l l 2  
c d l l 2  
m o l l 3  
tc113 
ru113 
r h l l 3  
pd113 
a9113 
ag113m 
cd113 
c d l  l3m 
in113 
in113m 
m o l l 4  
t c l l 4  
ru114 
rh114 
pd114 
ag114 
cd114 
i n 1  14 
f n l  l4m 
sn114 
m o l l 5  
t c l l 5  
r u l l 5  
r h l l 5  
pd115 
ag115 
ag115m 
cd l15  
cd115m 
in115 
i n l l 5 m  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.45E- 14 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.17E-12 
.00E+00 

toooo. . O O E + ~  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.45E-14 . OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 . OOE+OO . OOE+OO . OOE+OO . OOE+OO . OOE+OO 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.OOE+UO 
.00E+00 

3.17E-12 
.00E+00 

basis 
50000 

. tokg6 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
6.45E-14 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
3.17E-12 . OOE+OO 

=per c r i  
,5000 . o o i + E  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.O'OE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.45E-14 

.00E+00 

.00E+OO . OOE+OO 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+00 

.OOE+00 

.00E+00 
3.17E-12 

.00E+O0 

t i c a l  mass 
60000. . O O E + ~ L  

.00E+O0 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

. OOE+no 

f i s s l o n  p roduc t s  page 191 
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Pa r t  6 

sn115 
tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
89117 
ag117m 
cd117 
cd l l7m 
in117 
i n l l 7 m  
sn117 
sn l l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
ag l  l8m 
cd118 
in118 
i n 1  l8m 
sn118 
r u l l 9  
r h l l 9  
p d l l 9  
ag119 
c d l l 9  
c d l  l9m 
in119 
in119m 
s n l l 9  
sn l l 9m 
ru120 
rh l2O 
pd l20 
aglZ0 
c d l  20 
in120 
i n l 2 0 n  
an120 
r h l t l  

1! 
P a r t  *B 

':] . 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

: . .0OE+00 
if; .OOE+OO 

. .I . 

l u f f  (47% H20) DBF Fuel 5K r burn 
nuc l rdc  radioac 
bas i s  = er  c r i t  

50000. r 55g00 . O O E + ~ O  .00 i+g i  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

t i v i t y ,  C l  
i c a l  mass 
60000. . 00E+t; 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

!r , , WZO) DBF l t u e t  SK '"k' burn  ' i  . 
: * I  t J 'nuc l lde  r a d i o a c t ~ v l l ~ ,  c u r l  es 
i'l!. ! /  basla =per c r l t i c a l  LSS 10.1 I U O ~  : i .  

f i s s i o n  

f i s s i o n  

products 

10000 . ooi+r;k2 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+O 

product  1 
1 
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p d l  
ag 1 
cd 1 
i n 1  
i n 1  
s n l  
en1 
s b l  
r h l  
pd 1 
ag 1 
c d l  
i n 1  
i n 1  
s n l  
s b l  
s b l  
t e l  
r h  1 
pd 1 
as 1 
c d l  
i n 1  
i n 1  
s n l  
s n l  
s b l  
t e l  
t e l  
pd 1 
ag 1 
cd 1 
i n 1  
sn 1 
s b l  
s b l  
t e l  
p d l  
89 1 
cd 1 
i n 1  
i n 1  
s n l  
sn 1 
s b l  
t e l  
t e l  
p d l  
ag 1 
cd  1 
i n l  
r n l  

1 

i n i  t i 0 1  
21 .00E+00 
21 .00E+00 
21 .00E+00 
21 .OOE+OO 
21m .00E+00 
21 .00E+00 
21m .00E+00 
21 .00E+00 
22 .00E+00 
22 .00E+00 
22 .00E+00 
22 .00E+00 
22 .00E+00 
22m .00E+00 
22 .00E+00 
22 .00E+00 
22m .00E+00 
22 .00E+00 
23 .00E+00 
23 .00E+00 
23 .00E+00 
23 .00E+00 
23 .00E+00 
23m .00E+00 
23 .00E+00 
23m .00E+00 
23 .00E+00 
23 1.11E-17 
23m .00E+00 
24 .00E+00 
24 .00E+00 
24 .00E+00 
24 .00E+00 
24 .00E+00 
24 .00E+00 
24m .00E+00 
24 .OOE+OO 
25 .00E+00 
25 .00E+00 
25 .OOE+OO 
25 .00E+00 
25m .00E+00 
25 .00E+00 
25m .00E+00 
25 .00E+00 
25 .00E+00 
25m .00E+00 
26 .00E+00 
26 .OOE+OO 
26 .OOE+OO 
26 .00E+00 
26 4.37E-02 

Pa r t  B 8% UOZ i n  Tu f f  (47% HZO) DBF Fuel 5 K  r bu rn  
0 nuclyde r a d f o a c t i v i  t v .  curies 

f i s s i o n  products page 194 
- - . . - . . - - . - - - . ~ - . .  

bas i s  = e r  c r i t i c a l  m s r  10.1 HT UO2 
i n i t i a l  40000. r 45000. r 50000. r 55g00 r 60000. r 65000. r 70000. r100000. r200000. r250000. 

sb126 6.12E-03 6.03E-83 5.83E-83 5.63E-g3 5.44i-83 5 .25~ -g3  5.07E-g3 4.90E-g3 3.98E-g3 1.99E-&3 1.4lE-gi  
sb126m 4.37E-02 4.31E-02 4.16E-02 4.02E-02 3.88E-02 3.75E-02 3.62E-02 3.50E-02 2.84E-02 1.42E-02 1.01E-02 
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te126 
re126 
ag127 
cd127 
in127 
in127m 
817127 
rn127m 
rb127 
te127 
te127m 

1127 
xe127 
09128 
cd128 
in128 
sn128 
sb128 
sb128m 
te128 

i128 
xe128 
cd129 
ln129 
sn129 
sn129m 
sb l29 
t e l 2 9  
tel29m 
i 129 

xe129 
xe129m 
cd130 
in130 
81-1130 
sb130 
sbl30m 
te130 
i 130 
i130m 

re130 
cd131 
ln131 
sn131 
rb131 
te131 
te131m 

i131  
re131 
xe l3 lm 

P a r t  B Tu f f  (47% H2O) DBF Fuel 5 K  y r  burn  
n u c l i d e  radioac 

f i s s i o n  p r  oduc t s page 195 
t i v i t v .  cu 

I n i t i a l  
.00E+00 
.00E+00 
.00E+00 

bas is  = e r  c r i t i c a l  mass 
50000. r 55100 r 60000. . O O E + ~ O  .00k+g0 . OOE+& 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
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te132 
1132 

xe132 
cs132 
ba132 
in133 
sn133 
sb133 
te133 
te133m 
i 133 
i 133111 

xe133 
xe133m 
cs133 
ba133 
in134 
sn134 
sb134 
sb134m 
te134 

1134 
i 134111 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 

i135 
xe135 
xe135m 
cs135 
csl35m 
be135 
ba135m 
an136 
sb136 
te136 
i 136 
i 136111 

xe136 
cs136 
be136 
be136111 

Pa r t  B ' u f f  (47% 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . clOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.30E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fuel  5K r bu rn  nuclide r r d i o a c  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 
; .24E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  products 

bani. mnrr critical i&.r 16.1 MI l ln? 
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xe139 
cs139 
ba139 
la139  
ce139 
p r139  
te140 
i 140 

xe140 
cs140 
bal4O 
la140 
ce140 
pr140 
te141 
i 141 

xe141 
cs141 
ba141 
la141  
ce141 
p r141  
nd141 
te142 

i 142  
xe142 
cs142 
ba142 
la142  
ce142 
pr142 
pr142m 
d l 4 2  
i 143 

1 
P a r t  B 

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% H20) DBF Fuel  SK r b u r n  
n u c l l b e  rad ioac ! i v i  t y ,  CI 
b a s i s  =per c r i t l c a t  mass 

50000. r 55000. r 60000. . O O E + ~ O  . O O E + ~ O  .OOE+~; 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .OOE+OO 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 

u r i e s  
10.1 WT UO 
65000. .00E+gb 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

.00E400 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.84E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
6.49E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

p roduc t s  

)OOOO . ooi+l;L2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

page 197 
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Par t  B 
0 

H2O) DBF Fuel 5K r burn 
nuclrdc r r d i o a c t i v i  ty. curies 

f i s s i o n  products page 198 

I n i t i a l  
1.99E-13 

.00E+00 

.00E+00 

basis 
50000. 

1.99E-Ti 

t i c a l  k i s s  
60000. 

1.99E-Tg 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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Part  B 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Tuff (47% H2O) DBF Fuel 5 K  yr burn f i s s i o n  products 
nucl ide  rad ioac t iv i t y ,  curies 
basis = ~ e r  c r i t i c a l  mass 10.1 HT UO2 I 
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P a r t  B 8% U02 i n  

i n i t i a l  
dy161 .00E+00 
pm162 .00E+00 
am162 .00E+00 
eul62 .00E+00 
gd162 .00E+00 
tb162 .00E+00 
tb162m .00E+00 
dy162 .00E+00 
am163 .00E+00 
eu163 .00E+00 
gd163 .00E+00 
tb163 .00E+00 
tb163m .OOE+00 
dy163 .00E+00 
rm164 .00E+00 
eu164 .00E+00 
gd164 .OOE+OO 
tb164 .00E+00 
dy161 .00E+00 
am165 .00E+00 

T u f f  (47% H20) DBF Fuel 5 K  y r  burn  f i s s i o n  products 
n u c l i d e  r a d i o a c t i v i t y ,  cu r i es  
bas is  = e r  c r i t i c a l  mass 10.1 MT UO2 

50000 r 55g00 r 60000. r 65000. r 70000. r100000. r2OOOOO 
.ooi+go . o o ~ + ~ o  . O O E + ~ O  .ooE+io .ooE+l;o .OOE+!O .00i+Tb25 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+OO .00E+00 .OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 - .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+OO .00E+00 .00E+O0 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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ho166m 
er166 
er167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 

Pa r t  B 
0 

8% uO2 i n  T u f f  (47% DBF Fuel 5K y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT U02 

1. r999999. 
I E + ~ Z  7.78E+g$ 
IE-14 2.35E-14 
E-09 1.91E-09 
IE-14 1.63E-13 
'E-10 2.77E-10 
lE+03 2.53E+03 
IE+01 1.40~+02 
E-02 3.39E-02 
1E-06 1.17E-06 
IE-02 5.08E-02 
IE-08 1.47E-08 
IE-11 9.68E-11 
E-07 l.18E-07 
IE+O0 .00E+00 
IE+O2 1.94E+03 
IE+00 .00E+00 
'E-05 3.12E-05 
E-10 8.74E-10 
E-12 9.18E-12 
E-07 2.78E-07 . . 
E-07 8.78E-08 
E-03 8.63E-04 
IE+00 .00E+00 
1E-15 9.66E-15 
E-22 4.82E-22 
E- 6 4.18E- 6 
11-14 I.~IE-I~ . , 

ATTACHHENT X X I  - Page 190 

ac t  i n i d e s  page 201 
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Par t  B 

th232 
th233 
th234 
pa23 1 
pa232 
pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 

Tu f f  (47% HZ01 DBF Fuel 5K yr 
nuc 1 i de 
bas i s  =p 

'99999. 
1.23E+gi 
. OOE+OO 

burn  
concent 
ler c r i t  

r a t  i 
i c a l  

ons, grams 
mass 10.1 MT 

ac t i n i des  page 202 
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Pa r t  B 
0 

t o t a l  
1 

8X U02 i n  T u f f  (47% H2O) DBF Fuel 5 K  yr burn  

i n i  t i a l 3  
.00E+00 
.00E+00 
.00E+00 

5.91E-21 
2.46E-30 
1.65E-18 
8.25E-22 

.00E+00 
4.76E-41 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

nuc l i de  concen t ra t i  
bas is  = 

'999. 
.00E+gk 
.00E+00 
.00E+00 . OOE+00 . OOE+OO 
.59E-18 
.79E-22 
.00E+00 
.00E+00 . OOE+OO . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

:per c r i t i c a l  
ons, grams 

mass 10.1 MT 

Pa r t  B 8% UO2 in  T u f f  (47% H2O) DBF Fuel  5K r burn  
o nuclYde r a d i o a c t i v i t v .  c u r i e s  

Page 192 

ac t  i n i des  

ac t  i n i des  

page 203 

page 204 

bas i s  =per c r i t i c a l  k s s  10.1 M7 U02 
ln i t ia1300000 r5OOOOO r999999. 

he 6 .00E+00 .006+g0 .OOE+~O .00E+g; 
t1206 1.22E-05 1.17E-05 8.87E-06 5.12E-06 
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Par t  8 8% UO2 In l u f f  (47% HzO) DBF Fuel 5 K  vr burn act inides page 205 
t i v i  ty,  curies 

mass 10.1 
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Part  B 8% UO2 i n  Tuff (47% H20) DBF Fuel 5K r burn 
nuclrde radi  
basis =per c 

iOOOOO r999999. 
. O O E + ~ O  . O O E + ~ ;  
.00E+00 .00E+00 . OOE+OO .00E+00 

l .4 lE-30  .00E+00 
.00E+00 .00E+00 

1.47E-22 1.44E-22 
2.10E-24 7.58E-25 

.00E+00 .00E+00 

oac t iv i ty ,  curies 
, r l t i c a l  mass 10.1 

actinides page 206 
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cm250 .00E+00 .00E+00 
cm25 1 .00E+00 .00E+00 
bk249 . .00E+00 .00E+00 
bk250 .00E+00 .OOE+OO 
bk25 1 . OOE+OO .00E+00 
cf249 .OOE+OO .00E+00 
cf250 .00E+00 .00E+00 
cf25 1 .00E+00 .00E+00 
cf252 .00E+00 .00E+00 
cf253 .00E+00 .00E+00 
cf254 .00E+00 .00E+00 
cf255 .00E+00 .00E+00 
es253 .00E+00 .00E+00 
es254m .00E+00 .00E+00 
es254 .00E+00 .00E+00 
es255 .00E+00 .00E+O0 
s250 .00E+00 .00E+00 

t o t a l  1.68E+02 1.67E+02 
1 

Par t  B 8% UO2 i n  T u f f  (47% 
0 

H2O) DBF Fuel 5K yr burn 
n u c l i d e  concentrat ions.  
bas i s  =per c r i t i c a l  maks-10,l MT UO2 

in i t fa1300000 r500000. r999999. 
.OOE+OO .ooi+80 . O O E + ~ O  . o o E + ~ ~  

9.49E-05 9.49E-05 9.49E-05 9.49E-05 
2.29E-06 2.29E-06 2.29E-06 2.29E-06 

page 207 f i s s i o n  products 
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Par t  B 8% U02 i n  Tuff  (47% HZO) DBF Fuel 5 K  yr burn 
nucl ide concentrations, grams 
basis 

P99999. 
.00E+gb 
.00E+00 

9.28E-02 . OOE+OO 
1.17E-05 

.00E+00 

=per c r i  11 mass- 

,TTACHMENT X X I  - Page 196 

f i s s i o n  products page 208 
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Par t  B 
0 

8% UO2 i n  Tu f f  (47% 

. OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.OOE+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 
5.03E+00 5.03E+00 
2.34E-08 4.59E-09 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

H2O) DBF Fuel 5K y r  burn 
n u c l i d e  concentrat ions.  orams 
bas i s  =per 

99999. . 00E+gh 
.00E+00 
.00E+00 

8.60E+00 
.00E+00 
.00E+00 

5.27E-03 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.42E+01 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.33E+01 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

5.38E+01 . OOE+OO 
.00E+00 

1.14E-03 
.00E+00 
.00E+00 

c r i t i c a l  
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Par t  B 8% UO2 i n  Tuff  (47% DBF Fuel 5 
nuc l 
bas i 

: yr  burn 
de concentrat i  

=per c r i t i c a l  
'r 

,0118, grams 
, mass 10.1 HT 
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Par t  B 8% UO2 i n  Tuf f  (47% H2O) DBF Fuel 5 K  y r  burn f i s s i o n  products page 211 
nucl ide concentrations 
basis =per c r i t i c a l  ma 

i00000. r999999. 
.OOE+!O . O O E + ~ ~  
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Par t  B 8% UO2 f n  T u f f  (47% 
0 

H20) DBF Fuel 
nu 
ba 

i00000. r999999 
.ooE+~o .OO 
.OOE+00 .OO 
.00E+00 .OO 

2.05E+02 2.05 
.00E+00 .OO 

4.36E-01 4.36 
.OOE+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 

1.70E+02 1.70 
.00E+00 .DO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 

1.45E+02 1.45 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 -00 
~*00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.OOE+OO .OO 
.OOE+OO -00 

1.09E+02 1.09 
.00E+O0 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 

7.03E+01 7.03 
.00E+00 .OO 
.00E+00 .OO 

l.l9E+00 1.19 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .oo 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .oo 
.00E+00 .OO 

4.14E+01 4.14 

5K y r  burn 
: l i d e  concentrat ions,  grams 
* i s  =per c r i t i c a l  mass 10.1 HT UO2 

+rj; 
+oo 
+oo 
+02 
.+oo 
.-01 
:+oo 
:+oo 
:+oo 
:+oo 
:+oo 
:+oo 
:+oo 
:+02 
:+oo 
:+oo 
:+oo 
:+oo 
:+oo 
:+oo 
:+oo 
:+02 
:+oo 
:+oo 
i+oo 
i+oo 
i+oo 
i+oo 
i+OO 
i+OO 
i+OO 
i+02 
i+OO 
i+OO 
i+OO 
i+OO 
i+oo 
i+oo 
i+OO 
i+01 
i+OO 
i+oo 
i+OO 
i+oo 
i+OO 
i+OO 
i+OO 
i+OO 
i+OO 
i+oo 
i+oo 
i+o1 

f i s s i o n  products page 212 



Aug 28 18:37 1996 F i l e  Name: orlgen2.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X I  - Page 201 

Pa r t  B 

y106 
zr106 
nb106 
mo106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
d l 0 7  
pd l  O7m 
ag107 
z r l 0 8  
nb108 
mol08 
tc lO8 
ru108 
rh108 
rhl08m 
pd108 
ag108 
agl08m 
cd108 
zr lO9 
nblO9 
mol09 
tc lO9 
ru109 
rhlO9 
rhlO9m 
pdlO9 
pdl09m 
ag 109 
mgl O9m 
cdlO9 
n b l  10 
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l l 0 m  
p d l l 0  
mg l l 0  
agllOm 

P a r t  8 

8% U02 i n  T u f f  (47% 

Tuff (47% 

H20) DBF Fuel 5K y r  
nuc 1 i de 
bas i s  =p 

P99999. 
. o o E + ~ ~  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.06E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 

8.82E+00 . OOE+OO 
9.95E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.35E+00 

.00E+00 

.00E+00 . 
2.38E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.58E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 
1.87~+00 

.00E+00 

.00E+00 

burn  
concen 
e r  c r i  

~ t r a t i o n s ,  gr 
t i c a l  mass 1 

H20) DBF Fuel  5 K  y r  bu rn  
n u c l i d e  concentrat ions,  grams 

f i s s i  

U02 

products 

f i s s i o n  products 
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c d l l O  
n b l l  1 
mo l l 1  
t c l l l  
r u l l  1 
r h l l l  
p d l l l  
p d l l  lm 
a g l l l  
a g l l  l m  
c d l l  1 
c d l l  lm 
n b l l 2  
mol l2  
tc112 
ru112 
r h l l 2  
pd112 
a g l l 2  
c d l l 2  
no1 13 
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
in113 
in113111 
mo l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n l l 4 n  
an1 14 
mo l l 5  
tc115 
ru115 
rh115 
pd115 
00115 
ag115m 
cd115 
c d l  l5m 
in115 
f n115n 

1 

i n i t i a l  
2.78E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.13E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
7.83E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.90E-01 

.00E+00 
1.15E-02 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 
l.l2E+00 

.00E+00 

.00E+00 
7.66E-06 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.50E-01 

.00E+00 

bas i s  = 
'99999. 

2.78E-g; 
.00E+00 

c r i t i c a l  

Pa r t  B 8% UOZ i n  Tuff (47% I Z O )  DBF Fuel  5K y r  bu rn  

mass 

f i s s i o n  products page 215 
0 n u c i i d e  concentrationu, grams 

b a s i s  *per c r i t i c a l  mass 10.1 nT U02 
in i t iaL300000. r500000. r999999. 

rn115 2.29E-02 2 .29~-$2 2.29~-$2 2.29~-$; 
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tc116 
ru116 
rh116 
pd116 
ag116 
ag l  l6m 
cd116 
in116 
in116m 
sn116 
tc117 
ru117 
rh117 
pd117 
a9117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn117 
r n l  l7m 
tc118 
ru118 
rh118 
p d l l 8  
ag118 
ag118m 
c d l l 8  
in118 
i n l l 8 m  
s n l l 8  
ru119 
r h l l 9  
p d l l 9  
ag119 
cd119 
c d l  l9m 
in119 
I n l l 9 m  
an119 
s n l  l9m 
r u l 2 0  
rh120 
pdl2O 
ngl20 
cd120 
in120 
I nl2Om 
an120 
rh121 

Pa r t  8 T u f f  ( 47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
7.12E-01 

.00E+00 

.00E+00 
5.47E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.02E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.89E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.36E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.36E-01 

.00E+00 

H20) DBF 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 
7.12E-01 . OOE+OO 

.00E+00 
5.47E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 
5.02E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.89E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.36E-01 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.36E-01 

.00E+00 

Fuel 5K yr 
nut 1 i de 

burn  
toncen 

bas i s  =per c r i t i c a l  
i n i t i a l 300000 .  r500000. r999999. 
.OOE+OO .OOE+IO . o o ~ + I o  . .ooE+I~ 
.00E+00 , t  .00E+00 .00E+00 ,, .OOE+OO 
.00E+00 ' .00E+00 .00E+00 .00E+00 
.00E+00 ' r00E+00 .00E+00 , .00E+00 

ons, #rams 
mass 10.1 Ilt 

f i s s i o n  products page 216 
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Part  B 8% U02 i n  Tuff  (47% H2O) DBF Fuel 5 K  yr burn 
0 nuclide concentrations, nrams 

basis =per 
init ia1300000.  r500000. r999999. 

1.68E-08 1.19E-g8 2.97E-g9 9.30E-r: 

c r i t i c a l  

f i s s i o n  products page 217 
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Pa r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel  5 K  y r  burn  
0 n u c l i d e  concentrat ions.  arams 

b a s i s  =per c r i  t i c e l  mais-10.1 MT U02 
i n i t i a l 3 0 0 0 0 0  rS00000. yr999999 

cd132 .OOE+OO . O O E + ~ O  .00E+00 . OOE+~; 
in132 .00E+00 .00E+00 .00E+00 .00E+00 
sn132 .00E+00 .00E+00 .00E+00 .00E+00 
sb132 .OOE+OO .00E+00 .00E+00 .00E+00 
sb132m .00E+00 .00E+00 .60E+00 .00E+00 
te132 .00E+00 .00E+00 .00E+00 .00E+00 

1132 .00E+00 .00E+00 .00E+00 .00E+00 
xe132 1.90E+02 1.90E+02 1.9OE+O2 1.90E+02 
cs132 .00E+00 .00E+00 .00E+00 .00E+00 
ba132 4.14E-07 4.14E-07 4.14E-07 4.14E-07 

f i s s i o n  products  
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Pa r t  B 8% U02 i n  Tu f f  (47% H20) DBF Fuel  5 K  y r  bu rn  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 

in i t ia1300000. rS00000. r999999. 
sb137 .00E+00 .OOE+~O . O O E + ~ O  . O O E + ~  
te137 .00E+00 .OOE+OO .00E+00 .00E+00 

I137 . OOE+OO .00E+00 .00E+00 .00~+00  
xe137 .00E+00 .00E+00 .00E+00 .00E+00 
cs137 .OOE+OO .00E+00 .OOE+OO .00E+00 
ba137 2.82E+02 2.82E+02 2.82E+02 2.82E+02 
ba137m .00E+O0 .00E+00 .00E+00 .OOE+OO 
sb138 .00E+00 .00E+00 .00E+00 .00E+00 
te138 .00E+00 .00E+00 .00E+00 .00E+00 

1138 .00E+00 .00E+OO .00E+00 .00~+00  
xe138 .00E+00 .00E+00 .00E+00 .00~+00 
cs138 .00E+00 .00E+00 .00E+00 .00E+00 
cs138n .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 219 
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8% UO2 i n  Tuff  (47% H2O) DBF Fuel 5K yr burn 
nucl ide  concentrations. nrans 
basis  =per c r i t i c a l  mass-10.1 MT UO2 

ln i t ia1300000.  r500000. r999999. 
.00E+06 . O O E + ~ O  .00E+80 .00E+86 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 .00E+00 
.00E+O0 .OOE+OO .00E+00 .00E+00 
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1145 
xe145 
cs145 
be145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
be146 
La146 
ce146 
pr146 
nd146 
pm146 
sm146 
xe147 
cs147 
be147 
la147 
ce147 
pr147 
nd147 
pm147 
sm147 
cs148 
be148 
la148 
ce148 
pr148 
nd148 
pm148 
pm148m 

1 
Pa r t  B 

0 

.OOE+OO .00E+00 .00E+00 . OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
1.84E+02 1.84E+02 1.84E+02 1.84E+02 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE.+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.43E+02 1.43E+02 1.43E+02 1.43E+02 

.00E+00 .00E+00 .00E+00 .00E+00 
6.37E-05 6.37E-05 6.36E-05 6.34E-05 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+O0 .00E+00 .00E+00 
1.08E+02 1.08E+02 1.08E+02 1 .08~+02 

.00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+O0 .00E+00 .00E+00 
8.14E+01 8.14E+01 8.14E+01 8 .14~+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

8% U02 i n  Tu f f  (47% H2O) DBF Fuel 5K y r  burn  
n u c l i d e  concentrat ions,  grams 
b a s i s  =per c r i t i c a l  mess 10.1 HT UO2 

in i t ia1300000. r500000. r999999. 
6.52E-01 6 . 5 2 ~ - 8 1  6 .52~ -81  6.52E-t i  

.00E+00 .OOE+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
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Par t  B 8% UO2 in  Tuf f  (47% H2O) DBF Fuel 5 K  yr burn 
nucl ide  concentrations. nrams 
basis  

i00000. r999999. 
4.24E+g0 4.24E+& 

.00E+00 .00E+00 
1.45E-01 1.45E-01 

.00E+00 .00E+00 

=per c r i t i c a l  mass- 

f i s s i o n  products page 222 
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Par t  B 8X U02 i n  Tuff  (47% H20) DBF Fuel 5K yr burn - 
nucl ide  concentrations, grams 
basis =per c r i t i c a l  mass 10.1 MT U02 

in i t ia1300000.  r500000 r999999 
1.43E-02 1.43E-12 l . b 3 ~ - K 2  1-&3;-g5 

f i s s i o n  products page 223 
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ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
e r l 6 8  
yb168 
er169 
tm169 
yb169 
er l7O 
tm170 
tml7Om 
yb170 
er  171 
tm171 
yb171 
t r  172 
tm172 
yb172 

t o t a l  
1 

Par t  B 8% UO2 i n  Tuf f  (47% H2O) DBF Fuel 5 K  y r  burn  
0 n u c l ~ d e  r a d i o a c t i v i t y .  cu r i es  

bas i s  =per c r i t i c a l  mass 10.1 IIT 1,102 
in i t ia1300000. r500000. r999999. y r  

3 .OOE+OO .ooE+Io .ooE+r)o .ooE+oo 
11 6 .00E+00 .00E+00 .00E+00 .00~+00 
li 7 .00E+00 .00E+00 .00E+00 .00E+00 
be 9 .00E+00 .00E+00 .00E+00 .00E+00 
be 10 5.90E-07 5.78E-07 5.30E-07 4.27E-07 

c 14 1.45E-18 3.43E-21 1.14E-31 .00E+00 
n l  66 .00E+00 .00E+00 .00E+00 .00E+00 
c u  66 .00E+00 .00E+00 .00E+00 .00E+00 
zn 66 .00E+00 .00E+00 .00E+00 .OOE+OO 
cu 67 .00E+00 .00E+00 .00E+00 .00E+00 
zn 67 .00E+00 .00E+00 .00E+00 .00E+00 
zn 68 .00E+00 .00E+00 .00E+00 .00E+00 
zn 69 .00E+00 .00E+00 .00E+00 .00E+00 
zn 69m .00E+00 .OOE+OO .00E+00 .00E+00 
ga 69 .00E+00 .00E+00 .00E+00 .00E+00 
zn 70 .00E+O0 .00E+00 .00E+00 .00E+00 
ga 70 .00E+00 .00E+00 .00E+00 .00E+00 
ge 70 .00E+00 .00E+00 .00E+00 .00E+00 
zn 71 .00E+00 .00E+00 .00E+00 .00E+00 
zn 7lm .00E+00 .00E+00 .00E+00 .00E+00 
pa 71 .OOE+00 .00E+00 .00E+00 .00E+O0 
ge 71 .00E+00 .00E+00 .00E+00 .00E+00 
g t  71m .OOE+OO .00E+00 .OOE+OO .00E+00 
co 72 .00E+00 .00E+00 .00E+00 .OOE+OO 
n i  72 .00E+00 .00E+00 .00€+00 .00E+00 
cu 72 .00E+00 .00E+00 .00E+00 .00E+00 
zn 72 .OOE+OO .00E+00 .00E+00 .00E+00 
pa 72 .OOE+OO .OOE+OO .00E+00 .00E+00 
ge 72 .00E+00 .00E+00 .00E+00 .00E+00 
co 73 .00E+00 .OOE+OO .00E+00 .00E+OO 
n i  73 .00E+00 .00E+00 .00E+00 .00E+00 
cu 73 .00E+00 .00E+00 .00E+00 .00E+00 
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Part  6 8% UO2 i n  Tuff  (47% H2O) DBF Fuel 5 K  vr burn 
nuclide r r d i o a c t i v i t v .  c u r i e s  -. . 
)asis =per c r l t i c a l  mass 10.1 

;+go' 

"' I '  ; '!Ii I ' 

: . I  .f; . .. . .!. , 1. : a *  : / . J  . ; i ,I!:;, . , 
:\;; ' , I  : . .  , . I . .  

- 7  
. . ,  

,r , . ,; :;Gi .i 
,--. .:. , )p; I . ?  

. . b i .  '? ,... '1;. :& . ' : I '  1 .  ,:. 
.,F1;4, . . .  .. ,. - 1  I ,, I = i I , , 
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r b  86 .00E+00 .00E+00 ..00E+00 
r b  86m .OOE+OO .00E+00 .00E+00 
s r 8 6  .00E+00 .00E+00 .OOE+OO 
ge 87 .00E+00 .00E+00 .00E+00 
as 87 .00E+00 .00E+00 .00E+O0 
r e  87 .00E+00 .00E+00 .OOE+OO 
b r  87 .00E+00 .OOE+OO .00E+00 
k r  87 .00E+00 .00E+00 .00E+00 
r b  87  6.02E-06 6.02E-06 6.02E-06 
s r  87 .OOE+OO .OOE+OO .00E+00 
s r  87m .00E+00 .00E+00 .00E+00 
ge 88 .00E+00 .00E+00 .OOE+OO 
as 88 .00E+00 .00E+00 .00E+00 
se 88 .00E+00 .00E+00 .00E+00 

1 
Par t  B 8% UO2 i n  T u f f  (47% H2O) DBF 

0 
Fuel 5K y r  burn  

n u c l i d e  r a d i o a c t i v i t v .  c u r i e s  - -. . -- 
bas i s  =per c r i t i c a l  miss 10.1 HT UO2 

i n i t i a l 3 0 0 0 0 0  r500000. r999999. 
.OOE+OO . O O E + ~ O  . O O E + ~ O  . OOE+% 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
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Pa r t  B 8% UO2 i n  T u f f  (47% HZ01 DBF Fuel 5K vr  bu rn  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 MT U02 

in i t ia1300000.  r500000. r999999. 
s r  94 .OOE+OO .ooE+~o  .ooE+~o  .ooE+K 
y 94 .00E+00 .00E+00 .00E+00 .00E+00 

z r  94 .00E+00 .00E+00 .00E+00 .00E+00 
nb 94 2.12E-09 3.85E-10 4.16E-13 1.60E-20 
nb 94m .00E+00 .00E+00 .00E+00 .00E+00 
b r  95 .00E+00 .00E+00 .00E+00 .00E+00 
k r  95 .00E+00 .00E+00 .00E+00 .OOE+00 
r b  95 .00E+00 .OOE+00 .00E+00 . 0 0 ~ + 0 0  
s r  95 .00E+00 .00E+00 .00E+00 .OOE+OO 
y 95 .00E+00 .00E+00 .00E+00 .00E+00 

z r  95 .00E+00 .00E+00 .00E+00 .00E+00 
nb 95 .00E+00 .00E+00 .00E+00 .00E+00 
nb 95m .00E+00 .OOE+OO .00E+O0 .00E+00 
mo 95 .00E+00 .00E+00 .00E+00 .00E+00 
b r  96 .00E+00 .00E+00 .00E+00 .00E+00 
k r  96 .00E+00 .00E+00 .OOE+OO .00E+00 
r b  96 .00E+00 .OOE+OO .00E+O0 .00E+00 
s r  96 .00E+00 .00E+O0 .00E+00 .00E+00 
y 96 .00E+00 .00E+O0 .00E+O0 .00E+00 

z r  96 .00E+00 .00E+00 .00E+00 .00E+00 
nb 96 .00E+00 .00E+00 .00E+00 .00E+00 
mo 96 .00E+00 .00E+00 .00E+00 .00E+00 
k r  97  .00E+00 .00E+00 .00E+00 .00E+00 
r b  97  .00E+00 .00E+00 .00E+00 .00E+00 
s r 9 7  .00E+00 .00E+00 .00E+00 .00E+00 
y 9 7  .00E+00 .00E+00 .00E+00 .00E+00 

z r  9 7  .OOE+OO .00E+00 .OOE+OO .00E+00 
n b 9 7  .00E+00 .00E+00 .00E+00 .00E+00 
nb97m .00E+00 .OOE+OO .00E+00 .00E+00 
mo 9 7  .00E+00 .00E+00 .OOE+OO .00E+00 
k r 9 8  .00E+00 .00E+00 .00E+00 .00E+00 
r b  98 .00E+00 .OOE+OO .00E+00 .00E+00 
s r  98 .00E+00 .00E+00 .00E+00 .OOE+00 

y 98 .00E+00 .00E+00 .00E+00 .OOE+OO 
z r  98 .00E+00 .00E+00 .00E+00 .00E+00 
nb 98 .00E+00 .OOE+OO .OOE+OO .00E+00 
nb 98m .OOE+OO .00E+00 .00E+00 .00E+00 
l o  98 .00E+00 .00E+00 .00E+00 .00E+00 
t c  98  C.66E-08 2.64E-08 2.55E-08 2.35E-08 
rb  99 : .00E+00 .00E+00 .00E+00 ,00~+00 
ar  99 !'1;';.00E+OO : .00~+00 r00E+00 wOOE+OO 
y 99 tVj -OOE+OO mOOE+OO tOOE+OO wOOE+OO 

zr  99 .OOE+00 .00E+00 +00E+00 ,00E+00 
nb 99 ': .00E+00 .00E+00 .00E+00 wOOE+OO 
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nb 99m 
mo 99 
t c  99 
t c  99m 
r u  99 
rb100 
srlOO 
7100 

Pa r t  0 

zr100 
nblOO 
n b l  OOm 
mo100 
tclOO 
ru100 
r b l O l  
s r l O l  

710 1 
z r l O l  
nblO 1 
molO 1 
t c l O l  
ru lO 1 
sr102 
y102 

zr102 
nblO2 
m0102 
tc102 
tc l02m 
ru102 
rh102 
pd102 
sr103 

y103 
zr103 
nb103 
mo103 
tc103 
r u l 0 3  
rh103 
rhl03m 
sr104 

7104 
zr104 
nb104 
no104 
tc104 
ru104 
rhlO4 
r h l 0 4 n  
pd104 

7105 
zr105 
nb105 
no105 

1. 

Tuf 

.00E+00 

.00E+00 
6.48E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

HZ01 DBF Fuel 5K v r  bu rn  
nuc1;de r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 

i n i  tia1300000.' r500000. r999999. 
.00E+00 . OOE+&O .ooE+~o . O O E + ~ L  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.0QE+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 . OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.OOE+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
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Pa r t  B 

y106 
21-106 
nb106 
no1 06 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag106 

y107 
zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr108 
nb108 
1110108 
tc lO8 
ru108 
rh108 
rhl08m 
pd108 
ag108 
aglO8m 
cd l08  
z r lO9 
nb l09  
no1 09 
t c l 0 9  
ru lO9 
r h l 0 9  
rhl09m 
pd l09 
pdl09m 
ag109 
aglO9m 
cdlO9 
n b l l O  
no1 10 
t c l l O  
r u l l O  
r h l l O  
r h l  lOm 
p d l l 0  

8% U02 i n  Tuf f  (47% HZ01 DBF Fuel 5 K  y r  burn 
n u c l ~ d e  r a d i o a c t i v i t v .  c u r i e s  
bas is  =per c r i t i c a l  mess 10.1 MT 

in i t ia1300000. r500000. r999999. 
.00E+00 . O O E + ~ O  .ooE+~o . O O E + ~ L  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO . OOE+OO .OOE+OO - OOF+OO 
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Par t  B 

c d l l 0  
n b l l l  
mo l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l  1 
p d l l  l m  
a g l l l  
a g l l  l m  
c d l  1 1 
c d l l  lm 
nb112 
mol l2  
t c l l 2  
r u l l 2  
rh112 
pd112 
a g l l 2  
c d l l 2  
mo l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
eg113m 
cd113 
c d l  l3m 
in113 
i n l l 3 m  
mol l4  
tc114 
ru114 
r h l l 4  
pd114 
ag114 
cd114 
in114 
in114m 
rn114 
a01 15 
tc115 
ru115 
rh115 
pd115 
a0115 
rg115a 
cd115 
cdl  l 5 n  

I".;;. 
! 'r 

7 1996 F i l e  Name: origen2.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X I  - 

.00E+00 .00E+00 
I .00E+00 .00E+00 

8% UO2 i n  Tuff (47% 

i n i  t i a l 3  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.45E-14 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

'8 100E+00 
1" *00E+00 

.00E+00 
.,'S.l?E-12 
' .  100E+00 

H20) DBF Fuel 5K y r  burn  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  naas 10.1 MT u02 

100000. r999999. 
.ooE+~o . o o E + ~ ~  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .OOE+OO 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

6.45E-14 6.45E-14 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .OOE+OO 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
e00E+00 eOOE+OO , 
.00E+00 .00E+00 
*00E+00 .00E+00 

,,00E+00 .OOE+00 
~ .00E+00 ,00E+00 .- 
a *00E+00 .00E+00 ,;: 
$.17E-12 S,17E-12 : f. 

,00E+00 $00E+00 
- ' I  

.I -1. I 
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P a r t  B 8% UOZ i n  Tuff (47% H2O) DBF Fuel 5K y r  burn  
0 n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  

bas is  =per c r i t i c a l  k i s s  10.1 HT uo2 
in i t ia1300000. r500000. r999999. 

an1 15 .OOE+OO . O O E + ~ O  . OOE+EO . O O E + ~ &  
tc116 .00E+00 .00E+00 .00E+00 .00E+00 

pdi i i 
ag117 
ag117m 
cd117 
c d l  l7m 
i n 1  17 
i n l l 7 m  

p d l l 8  
a g l l 8  
ag l  l8m 
c d l l 8  
i n 1  18 
in118m 
sn118 
ru119 
r h l l 9  
p d l l 9  
ag119 
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
on1 19 
r n l  l9m 
rulZO 
rhlZO 
pd120 
ag120 
cdlZO 
in120 
i n120m 
snlZO 
r h l 2 1  

1 

Par t  B 8% UOZ i n  
0 

Tuff (47% H20) DBF 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 - 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Fuel 5K r burn  nuclide r a d i o m c t i r l t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 MT UOZ 

f i s s i o n  products 

1 
f i r r i o n  products: 
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s b l 2 l  .00E+00 .00E+00 .OOE+OO .00E+00 
r h l 2 2  .00E+00 .OOE+00 .00E+00 .00E+00 
pd l22 .00E+00 .00E+00 .00E+00 .00E+00 
a9122 .00E+00 .00E+00 .00E+00 .00E+00 
cd122 .00E+00 .00E+00 .00E+00 .00E+00 
in122 .00E+00 .00E+00 .00E+00 .00E+00 
inl22m .00E+00 .00E+00 .00E+00 .00E+00 
sn122 .OOE+OO .00E+00 .00E+00 .00E+00 
sb122 .OOE+OO .00€+00 .00€+00 .00E+00 
sb122m .00E+00 .00E+00 .00E+00 .00E+00 
t e l 2 2  .00E+00 .00E+00 .00E+00 .00E+00 
r h  123 .00E+00 .00E+00 .00E+00 .00E+00 
pd123 .00E+00 .00E+00 .00E+00 .00E+00 
a9123 .00E+00 .OOE+OO .00E+00 .00E+00 
cd123 .00E+00 .00E+00 .00E+00 .00E+00 
in123 .00E+00 .00E+00 .00E+00 .00E+00 
inlZ3m .00E+00 .00€+00 .00E+00 .00E+00 
sn123 .00E+00 .00E+00 .00E+00 .00E+00 
sn123m .00E+00 .00E+00 .00E+00 .00E+00 
sb123 .00E+00 .00E+00 .00E+00 .00E+00 
te123 1.11E-17 1.11E-17 1.11E-17 1.11E-17 
te123m .00E+00 .00E+00 .00E+00 .00E+00 
pd124 .00E+00 .00E+00 .00E+00 .00E+00 
a9124 .00E+00 .00E+00 .00E+00 .00E+00 
cd124 .00E+00 .00E+00 .OOE+OO .00E+00 
in124 .00E+00 .00E+00 .00E+00 .00E+00 
sn124 .00E+00 .00E+00 .00E+00 .00E+00 
sb124 .00E+00 .00E+00 .00E+00 .00E+00 
sb124m .00E+00 .00E+00 .OOE+OO .00E+00 
te124 .00E+00 .00E+00 .00E+00 .00E+00 
pd125 .00E+00 .00E+00 .00E+00 .00E+00 
09125 .00E+00 .OOE+00 .00E+00 .00E+00 
cd125 .00E+00 .OOE+OO .00E+00 .00E+00 
in125 .00E+00 .00E+00 .00E+00 .00E+00 
in125m .00E+00 .00E+00 .OOE+00 .OOE+OO 
on125 .00E+00 . OOE+OO .00E+00 .00E+00 
sn125m .00E+00 .00E+00 .00E+00 .00E+00 
sb125 .00E+00 .00E+00 .00E+00 .00E+00 
te125 .00E+00 .OOE+OO .00E+00 .00E+00 
te125m .00E+00 .00E+00 .00E+00 .00E+00 
pd126 .00E+00 .00E+00 .00E+00 .00E+00 
ag126 .00E+00 .OOE+OO .00E+00 .00E+00 
cd126 .00E+00 .OOE+OO .00E+00 .00E+00 
in126 .00E+00 .00€+00 .00E+00 .00E+00 
sn126 1.OlE-02 7. l lE-03 1.78E-03 5.55E-05 

1 
Par t  8 8% UOZ i n  T u f f  (47% Mto) DBF Fuel 5K r bu rn  

0 nuc l rde  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 I T  UO2 

i n i t i a l 300000 .  r500000. r999999. 
sb126 1.41E-03 9 . 9 5 ~ - i 4  2 .49~-g4 T.IIE-~; 
sb126m 1.OlE-02 7 . l lE-03 1.78E-03 5.S5E-05 
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te126 .00E+00 .00E+00 .00E+00 .00E+00 
xe126 .00E+00 .00E+00 .00E+00 .00E+00 
ag127 .00E+00 .00E+00 .00E+00 .00E+00 
cd127 .00E+00 .00E+00 .00E+00 .00E+00 
in127 .00E+00 .00E+00 .00E+00 .00E+00 
in127111 .00E+00 .00E+00 .00E+00 .00E+00 
sn127 .00E+00 .00E+00 .00E+00 .OOE+OO 
sn127m .00E+00 .00E+00 .00E+00 .00E+00 
sb127 .00E+00 .00E+00 .00E+00 .00E+00 
te127 .00E+00 .00E+00 .00E+00 .00E+00 
te127m .00E+00 .00E+00 .00E+00 .00E+00 
i 127 .00E+00 .00E+00 .OOE+OO .00E+00 

xe127 .OOE+OO .OOE+OO .00E+00 .00E+00 
89128 .00E+00 .00E+00 .00E+00 .00E+00 
cd128 .00E+00 .00E+00 .00E+00 .00E+00 
in128 .00E+00 .OOE+OO .00E+00 .00E+00 
sn128 .00E+00 .00E+00 .00E+00 .00E+00 
sb128 .00E+00 .00E+00 .00E+00 .00E+00 
sb128m .00E+00 .00E+00 .00E+00 .00E+00 
te128 .00E+00 .00E+00 .00E+00 .00E+00 

i128 .00E+00 .00E+00 .OOE+OO .00E+00 
xe128 .00E+00 .00E+00 .00E+00 .00E+00 
cd l29 .OOE+OO .00E+00 .00E+00 .00E+00 
in129 .00E+00 .00E+00 .00E+00 .00E+00 
sn l29 .OOE+OO .00E+00 .00E+00 .00E+00 
snl29m .00E+00 .00E+00 .00E+00 .00E+00 
sb l29 .00E+00 .00E+00 .00E+00 .00E+00 
t e l 2 9  .00E+00 .OOE+OO .00E+00 .00E+00 
tel29m .00E+00 .00E+00 .00E+00 .00E+00 

1129 5.77E-03 5.76E-03 5.71E-03 5.58E-03 
xel29 .00E+00 .00E+00 .00E+00 .00E+00 
xel29m .00E+00 .OOE+OO .00E+00 .00E+00 
cd130 .00E+00 .00E+00 .00E+00 .00E+00 
in130 .00E+00 .00E+00 .00E+00 .00E+00 
sn130 .00E+00 .00E+00 .00E+00 .00E+00 
sb130 .00E+00 .OOE+OO .00E+00 .OOE+OO 
sbl30m .00E+00 .00E+00 .00E+00 .00E+00 
te130 .00E+00 .00E+00 .00E+00 .00E+00 

i130 .00E+00 .00E+00 .00E+00 .00E+00 
i130m .00E+00 .00E+00 .00E+00 .00E+00 

xe130 .OOE+OO .00E+00 .00E+00 .00E+00 
cd131 .00E+00 .00E+00 .00E+00 .00E+00 
in131 .00E+00 .00E+00 .00E+00 .00E+00 
sn131 .00E+00 .00E+00 .00E+00 .00E+00 
sb131 .00E+00 .00E+00 .00E+00 .00E+00 
te131 .00E+00 .OOE+OO .OOE+00 .OOE+00 
t e l 3 l a  .00E+00 .00E+00 .00E+00 .00E+00 

1131 .00E+00 .00E+00 .00E+00 .00E+00 
xe131 .00E+00 .00E+00 .00E+00 .00E+00 
x e l 3 l n  .00E+00 .00E+00 .00E+00 .00E+00 

1 
Par t  B 8% UO2 t n  T u f f  ( 4 7 %  H201 DBF Fuel 5 K  r bu rn  

0 I r , nuc l rde  r a d i o a c t l v t  ty, c u r l e r  
bas is  =per c r i t i c a l  mess 10.1 I T  UOZ 

. ' I  ,'I 
,- ;I> * .I.!; h i i i  

. . 
. ' .  , 

9 I ! 
I I -a 

l i  1 , , ... ! ' 
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Part  B 8% UO2 in Tuff (47% H20) OBF Fuel 5 K  yr burn 
0 nucl ide rad ioac t iv i ty .  curies 

f i s s i o n  products 

basis 
init ia1300000.  r500000 r999999. 
.00E+00 . o o E + ~ o  .00i+g0 . OOE+{: 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 

c r i t i c a l  h iss  10.1 MT UO2 
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xe139 
cs139 
ba139 
la139 
ce139 
pr139 
te140 
i 140 

xe140 
cs140 
ba140 
La140 
ce140 
pr140 
te141 

i 141  
xe141 
cs141 
ba141 
la141 
ce141 
pr141 
nd141 
te142 
i 142 

xe142 
cs142 
ba142 
la142 
ce142 
pr142 
pr142m 
nd142 
i 143 

1 
Par t  B 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.49E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% H20) DBF Fuel 5K v r  burn  
0 n u c l j d e  r a d i o a c t i v i t y ,  c u r i e s  

bas is  =per c r i t i c a l  mass 10.1 HT U02 
in i t ia1300000. r500000. r999999. 

xe143 .00E+00 .ooE+!o .ooE+~o .OOE+~; 
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Part  B 'uf f (67% 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.51E-09 1.51E-09 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.48E-06 2.48E-06 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

H20) DBF Fuel 5K y r  burn 
nucl ide  r a d i o a c t i v i t y ,  cur ies  
bas is  =par c r i t i c a l  mass 10.1 

100000. r999999. 
1.99~-13 1.9%-1; 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 . 
.OOE+00 .OOE+00 
.00E+00 .00E+00 

1.89E-12 1.89E-12 1 '  
~00E+00 .00E+O0 
,00E+00 .00E+00 
.00E+00 ,00E+00 
.OOE+OO ,00E+00 
.00E+00 .00E+00 

Page 224 
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pr150 .OOE+OO .OOE+OO .00E+00 .00E+00 
nd150 .00E+00 .00E+00 .00E+00 .00E+00 
pm150 .00E+00 .OOE+00 .00E+00 .00E+00 
sm150 .00E+00 .00E+00 .00E+00 .00E+00 
eu150 .00E+00 .00E+00 .00E+00 .00E+00 
be151 .00E+00 .00E+00 .00E+00 .00E+00 
la151 .00E+00 .00E+00 .00E+00 .00E+00 
cc151 .00E+00 .00E+00 .00E+00 .OOE+OO 
pr151 .00E+00 .00E+00 .00E+00 .OOE+OO 
nd151 .OOE+OO .00E+00 .00E+00 .00E+00 
pm151 .00E+00 .00E+00 .00E+00 .00E+00 
8111151 .00E+00 .00E+00 .00E+00 .OOE+00 
cu151 .00E+00 .00E+00 .00E+00 .00E+00 
be152 .00E+00 .00E+00 .OOE+OO .00E+00 
La152 .00E+00 .00E+00 .OOE+OO .00E+00 
ce152 .00E+00 .00E+00 .00E+00 .OOE+OO 
pr152 .00E+00 .00E+00 .00E+00 .00E+00 
nd152 .00E+00 .00E+00 .00E+00 .00E+00 
pm152 .OOE+OO .00E+00 .00E+00 .00E+00 
pm152m .OOE+OO .00E+00 .00E+00 .00E+00 
8111152 .00E+00 .00E+00 .00E+00 .00E+00 
eu152 .00E+00 .00E+00 .00E+00 .00E+00 
eu152m .00E+00 .00E+00 .00E+00 .00E+00 
d l52  4.35E-11 4.35E-11 4.35E-11 4.35E-11 

fa1  53 .00E+00 .00E+00 .00E+00 .00E+00 
ce153 .00E+00 .00E+00 .OOE+OO .00E+00 
pr153 .00E+00 .OOE+OO .00E+00 .00E+00 
nd153 .OOE+00 .00E+00 .00E+00 .00E+00 
pm153 .00E+00 .00E+00 .00E+00 .00E+00 
om153 .00E+00 .00E+00 .00E+00 .00E+00 
eu153 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 1:;:: .OOE+00 .00E+00 .00E+00 .00E+00 
ce154 .00E+00 .00E+00 .00E+00 .00E+00 
pr154 .00E+00 .00E+00 .00E+00 .00E+00 
nd154 .00E+00 .00E+00 .00E+00 .OOE+OO . 
pm154 .00E+00 .00E+00 .00E+00 .00E+00 
pm154m .OOE+OO .00E+00 .00E+00 .00E+00 

1 
Pa r t  B 8% UO2 i n  Tuff (47X H20) DBF Fuet 5K y r  bu rn  

0 n u c l ~ d e  r a d i o a c t i v i t y ,  c " r l es  
bas is  =per c r i t i c a l  mass 10.1 HT U02 

in i t iaL300000. r500000 r999999. 
rn154 .00E+00 .ooE+~o  .OOE+~O .00E+g; 
eu154 .00€+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO ? .00E+00 .00E+00 .OOE+OO .00E+00 
ce155 .00E+00 .00E+00 .00E+00 .00E+00 
pr155 .00E+00 .00E+00 .00E+OO .00E+00 
nd155 .OOE+OO .00E+00 .00E+00 .OOE+OO 
p(n155 .00E+00 .00E+00 .00E+00 .00E+00 
sm155 .00E+00 .OOE+00 .00E+00 .00E+00 
eu155 .OOE+OO .00E+00 .OOE+OO .00E+00 
gd155m .00E+00 .00E+00 .00E+00 .00E+00 
gd155 .00E+00 .00E+00 .00E+00 .00E+00 
ce156 .00E+00 .00E+00 .OOE+OO .00E+00 
pr156 .00E+00 .00E+00 .00E+00 .00E+00 
nd156 .00E+00 .00E+00 .00E+00 .00E+00 
~ 1 5 6  .OOE+OO .00E+00 .00E+00 .OOE+OO 
sn l56 .00E+00 . OOE+OO .00E+00 . OOE+OO 
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~ ~ 1 5 6  
gd156 
ce157 
pr157 
nd157 
p 1 5 7  
sm15 7 
eu157 
gd157 
pr158 
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
am159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pml6 1 
sm161 
eu16 1 
g d l 6 l  
tb161 

1 
Pa r t  0 

0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .OOE+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.OOE+OO .00E+00 . OOE+OO .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+00 

.OOE+OO .00E+00 

8% U02 i n  Tu f f  (47% 

. OOE+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

H2O) DBF Fuel 5K y r  burn  
n u c l ~ d e  r a d i o a c t i v i t y .  cu r i es  
bas is  =per c r i t i c a l  miss 10.1 UT UO2 

in i t i a l 300000 .  rS00000. r999999 
.00E+00 . O O E + ~ O  .OOE+~O . O O E + ~ ~  
.OOE+OO .OOE+00 .00E+00 .00E+00 
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cu165 
gd165 
tb165 
dy165 
dy165m 
ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
er168 
yb168 
er169 
tml69 
yb169 
er  170 
tml70 
tml7Om 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 normal 
0 
0 

.00E+00 .OOE+OO .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.39E+00 2.14€+00 1.46E+00 7.87E-01 

te rm ina t i on  o f  execut ion  
t a b l e  o f  contents f o r  m a t e r i a l  

case or  subcase p r i n t e d  

Ondset 33 
2 1 4 

0 0 
880 7935 

18 0 
0 35s a r r a y  1 e n t r i e s  read 
0 O t  

54SS a8 1 l 
56SS 0 7 a5 1 a13 - 1  a15 3 0 4 St  

0 56s a r r a y  20 e n t r i e s  read 

61** f l - 2 0  
65SS a4 1 22  1 22 1 5z  1 Zz 1 

a25 1 22 1 Zz 1 5 2  1 22 1 
a46 1 Zz 1 22 1 52 1 22 1 e 

0 6 0 * a r r a y  7 e n t r i e s  read 
0 65s a r r a y  63 e n t r i e s  read 

tab les  
page 
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0 0 
Otherm 4 

5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 
Onon 5 

793 5 20 6 18 1697 
19 O m  

I 

0 7 0 0 1 1 
2 1 100 - 1 4 3 0 

Otconst 5 
8.640000E+04 .000000E+00 .000000E+00 .000000E+OO 5.000000E-02 

Omzero 4 
0 689 129 879 

opow 3 
.000000E+00 .000000E+00 .000000E+00 

- - ... 
6 0 5 1 26 2 3000 

0 case o r  subcase 1 P a r t  0 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 5K y r  bu rn  
56SS 0 - 6  a10 1 l t 

0 565 a r r a y  20 e n t r i e s  read 
0 57* a r r a y  5 e n t r i e s  read 

1116 66199 
L32 33663 nudata ( l i b r a r y )  s to rage s i z e  
144 33734 
1103 81099 

61** f l - 2 0  
65SS a4 1 22 1 22 1 5z 1 22 1 

a25 1 22 1 22 1 52 1 22 1 
a46 1 22 1 22 1 52 1 22 1 e 

0 60* a r r a y  10 e n t r i e s  read 
0 65s a r r a y  63 e n t r i e s  read 
0 6 t  

1140 71957 
used 107068 i n  s i z e  150000 

0 j o p t  12 
0 0 0 
0 0 

Otherm b 
5.272101E-01 3.663942E-01 2.909018E+OO 1.000000E 

Onon 5 
793 5 20 6 

Omnn 19 
0 10 0 

2 1 100 0 
Otconst  5 

3.156000E+07 1.000000E+01 2.300000E+01 .000000E+00 5.000000E-02 
Omzero 4 

18 689 129 879 
opow 3 

.000000E+00 .0000OOE+00 .000000E+00 
0 l fnn 9 - - ... 

6 0 51 26 2 3000 
0 case o r  subcase 2 P a r t  B 8% UO2 in  T u f f  (47% HZ01 DBF Fuel 5K y r  burn  
0 56s a r r a y  20 e n t r i e s  read 
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0 57* a r ray  5 e n t r i e s  read 
0 5 t  

I 9 0  102444 
1116 66199 
132 33663 nudata ( l i b r a r y )  s torage s i z e  
LL.5 3373.5 
i i o 3  810% 
61** f l - 2 0  

0 60* a r r a y  10 e n t r i e s  read 
0 65s a r r a y  63 e n t r i e s  read 
0 6 t  

1140 71957 
used 107068 i n  e f ze  150000 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.OOOOOOE-25 

Onon 5 
793 5 2 0 6 18 1697 

Omn 19 
0 10 0 0 1 

2 1 100 0 5 0 
Otconst 5 

3.156000E+07 4.000000E+02 2.800000E+01 .000000E+00 5.000000E-02 

opow 3 
.OOOOOOE+00 .000000E+OO .000000E+00 

0 l i n p  9 
6 0 ?I 26 2 3000 

0 case or  subcase 3 Par t  B 8% UO2 i n  Tu f f  (47X H2O) OBF Fuel 5K y r  burn 
0 56s a r r a y  20 e n t r i e s  read 
0 57* a r r a y  5 e n t r i e s  read 
0 5 t  

190 102444 
1116 66199 
132 33663 nudata ( l i b r a r y )  s torage s i z e  
144 33734 
1103 81099 

61** f 1-20 
0 60* a r r a y  10 e n t r i e s  read 
0 65s a r r a y  63 e n t r i e s  read 
0 6 t  

1140 71957 
used 107068 f n  e l r e  150000 

0 I opt 12 
0 0 0 0 0 
0 0 

Othern 4 
5.27210lE-01 3.663942€:01 2.909018E+00 1.0000OOE-25 
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0 pow 3 
.000000E+00 .000000E+00 .000000E+00 

0 l l n p  9 
6 0 5 1 26 2 3000 1000 1697 

0 case o r  subcase 4 Pa r t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel 5K y r  burn 
0 56s a r ray  20 e n t r i e s  read 
0 57* a r ray  5 e n t r i e s  read 
0 5 t  

190 102444 
1116 66199 
132 33663 nudata ( l i b r a r y )  storage s i z e  
144 33734 I 

1103 81099 
61** f l - 2 0  

0 60* a r ray  10 e n t r i e s  read 
0 65s a r ray  63 e n t r i e s  read 
0 6 t  

1140 71957 
used 107068 i n  s i z e  150000 

0 I opt 12 
0 0 0 0 0 
0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+OO 1.000000E-25 

Onon 5 
793 5 20 6 18 1697 

Onmn 19 
0 10 0 0 1 

2 1 100 0 5 0 
Otconst 5 

3.156000E+07 3.800000E+04 2.500000E+01 .000000E+00 5.000000E-02 
Omzero 4 

2 1 689 129 879 
opow 3 

.000000E+00 .000000E+00 .000000E+00 
0 l i n p  9 

6 0 5 1 26 2 3000 1000 
0 case o r  subcase 5 Pa r t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel 5K y r  burn 
0 56s a r ray  20 e n t r i e s  read 
0 57* a r ray  5 e n t r i e s  read 
0 5 t  

190 90544 
1116 53571 
132 33663 nudata ( l i b r a r y )  s torage s i z e  
144 33734 
1103 69017 

61** f l - 2 0  
0 60, a r r a y  3 e n t r i e s  read 
0 65s a r r a y  63 e n t r i e s  read 
0 6 t  

1140 60057 
used 92263 i n  s i z e  150000 

Olopt  12 
0 0 0 0 0 
0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon S 
793 5 20 6 18 1697 

Onnn 19 
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0 3 0 0 1 1 0 0 
2 1 100 0 5 0 0 4 0 

Otconst 5 
3.156000E+07 2.500000E+05 2.600000E+01 .000000E+00 5.000000E-02 

Ornzero 4 
2 1 689 129 879 

Opow 3 
.000000E+00 .000000E+00 .0000OOE+00 

0 L inp  9 
6 0 5 1 26 2 3000 1000 1697 

0 case or  subcasc 6 Pa r t  B 8% U02 i n  Tu f f  (47% H2O) DBF Fuel 5 K  y r  burn 
56SS 0 -10 e l 0  1 8 t a 

0 56s a r r a y  20 e n t r i e s  read 
0 O t  
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1 pr imary  module access and i npu t  record  ( sca le  d r i v e r  - 95/03/29 - 09:06:37 ) 
- module o r i  ens w i l l  be c a l l e d  

OSS a8 46 a l l  71 l 
1SS 1 l t  .-- . 

DBF F U ; ~  8% UOZ i n  Tu f f  (47% water) 
3ss 21 0 1 l 

3SS 21 0 1 a33 -88 

545s a8 1 e 
56SS 0 7 a5 1 a13 - 1  a15 3 0 4 e S t  

56SS 0 7 a13 -1  a15 3 0 4 e 5 t  
Pa r t  B 8% U02 i n  Tu f f  (47% HZO) DBF Fuel 
per c r i t i c a l  mass 10.1 MT U02 
60** 0 1 90 365.25 730.5 1826.25 3652.5 -. 

61** f l - 2 0 -  
65SS a4 1 2z 1 2z 1 52 1 22 1 

a25 1 2z 1 2z 1 5z 1 22 1 
a46 1 Zz 1 2z 1 5z 1 2z 1 e 

6 5 S S a 2 5 1  O O 1 O O O a 4 6 1 O O 1  O O O e  
6 t  

56SSO - 6 a 1 0 1  e t 
565s 0 10 a10 7 a14 5 a17 4 e 57** 10 e S t  
60** 15 20 30 50 100 150 200 250 300 400 
1 AI** f i - 7 n  

6 t  
56SS 0 10 a10 10 a14 5 a17 4 e 57** 1.6+4 e S t  
60** 1.8+4 2.0+4 2.2+4 2.4+4 2.6+4 2.8+4 3+4 3.2+4 3.6+4 3.8+4 

61** f l - 2 0  
6 5 S S a 2 5 1  O O 1 O O O a 4 6 l O O 1  O O O e  
6 t  
565s 0 10 a10 10 a14 5 a17 4 l 57** 3.8+4 e 5 t  
60** 4+4 4.5+4 5+4 5.5+4 6+4 6.5+4 7+4 1+5 2+5 2.5+5 

61** f l - 2 0  
6 5 S S a 2 5 1 0 0 1 0 0 0 a 4 6 1 0 0 1 0 0 0 e  

56SS f O  t 
0 module or igens i s  f in ished.  corn l e t i o n  code 
t ooooooooooo rrrrrrrrrrrr i y i  i ii i i i i ii 

ooooooooooooo rrrrrrrrrrrrr iiiiiiiiiiii 
00 00 rr r r 11 
00 00 rr r r i i 
00 00 rr r r Ii 
00 00 rrrrrrrrrrrrr l i 
00 00 rrrrrrrrrrrr 1 i 

0. cpu t i n e  
ggggggggggg 

ggggggggggggg 
98 9 9 
9s 
gg 
99 9999699 
91  ggo loo l  

used 7.00 (seconds). 
eeeeeeeeeeeee nn nn sssssssssss 
eeeeeeeeeeeee nnn nn sssssssssssss 
ee nnnn nn ss s s 
ee nn nn nn ss 
ee nn nn nn ss 
eeeeeeeee nn nn nn ssssssssssss 
eeeceecee nn nn nn ssssssssssss 
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00 00 rr r r i i g g 99 ee nn nn nn s s 
00 00 rr r r i i g g g9 ee nn nn nn ss 
00 00 rr r r i i g9 99 ee nn nnnn s s  ss  
ooooooooooooo rr rr i i i i i i i i f i i !  ggggggggggggg eeeeeeeeeeeee nn nnn s s s s s s s s s s s s s  

ooooooooooo rr rr iiiiiiiiiiii ggggggggggg eeeeeeeeeeeee nn nn s s s s s s s s s s s  
0 

dddddddddddd 
ddddddddddddd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
ddddddddddddd 
dddddddddddd 

0 

aaaaaaaaa 
aaaaaaaaaaa 

ae aa 
aa a a 
aa B aa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
a a ma 
8 a a a 
aa ma 
88 aa 
8 8 88 

vv vv iiiiiiiiiiii 
vv vv i i f i i i i i i i i i  
vv vv ii 
vv vv i i 
VV vv i i 
vv vv i i 

vv vv i i 
vv vv i i 

vv vv I i 
vv vv ii 

vvv iiiiiiiiiiii 
v iiiiiiiiiiii 

SSSSSSSSSss 
SSSSSSSSSSSSS 
SS s s  
s s 
8 s 
sSSSsSSSSSSs 

SsSsSSSSSSSS 
s s  
SS 

ss s S 
SSSSSSsSSsSSs 

SsSSSSSSSSS 

0 sssssssssss 
s s s s s s s s s s s s s  
ss SS 
88 
ss 
SS888SSSSSSS 

88SSSSSSSSSS 
9 ,. 1 s  

I ,  ss 
> ,  1 : .  : ss ' ss 

s s s 8 s s 8 s s S S s ~  
' SSSS88SSSSS 

CCCCCCCCCCC 
CCCCCCCCCCCCC 
CC CC 
CC 
CC 
CC 
CC 
CC 
CC 
cc ce 
cccccccececcc 

CCCCCCCCCCC 

aaaaaaaaa 
aaaaaaaaaaa 

aa ma 
aa ma 
a a aa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aa aa 
aa ma 
aa 88 
aa aa 
aa aa 

I eeeeeeeeeeeee 
. L eeeeeeeeeeeee 
I ee 
,l ee 
I ee 
, L eeeeeeeee 
1  eeeeeeeee 
I ee 
, 1  ee 
1  ee 
. I l l L 1 1 1 1 1 1 1 1  eeeeeeeeeeeee 
~Il~llllllllL eeeeeeeeeeeee 
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................................................................................ 

................................................................................. 

................................................................................ 
* * * *a  ***** 
~ * * t *  program v e r i f i c a t i o n  i n fo rma t ion  tt*** 

****a ***** 
code system: sca le  vers ion:  4.3 

. . . . . . . . . . ................................................................................ 
............................................................................ 
****a ***** 
***** ***** 
~ t * * *  program: o r i gen  t*++* 
***** ***a* 

*t*** c r e a t i o n  date: 03/13/96 +**a* ***** ***** 
*t*** l i b r a r y :  / us r l / o rn l /Sca le /b in  ***a* ***** ***** ***** ***a* 
* * *~ t  t e s t  code: or igens *a***  
****a ***** 
***** vers ion :  3.0 **+t* ***** ***** 
***** jobname: dav i s  * t e e *  
***** ***** 
***** date  o f  execution: 08/28/96 *t*** ***** ***** 
***** t ime o f  execution: 17:08:44 t * ~ * *  ***** ***** 
***** ***** 
................................................................................ 
................................................................................ 
................................................................................ 

1 
1 i npu t  echo * ( w i t h  break between cot. 1-72 and 73-80) 
0 note: o n l y  comments mre pe rm i t t ed  a f t e r  column 72. o - - - - - - - - - - - - - - - - - - - -  on ly  t h i s  i s  used as input  d a t a . - - - - - - - - - - - - - - - - - - - -  comment o r  t i t l e  end 
O..............................columns 1-72.............................. . .73-80. 

OSS a0 26 a11 71 e 
1 1 I t  . 

DBF ~ u e i  8% U02 i n  Tu f f  (47% water) 
3ss 21 0 1 e 

3SS 21 0 1 a33 -88 

54SS a8 1 e 
56SS 0 7 a5 1 a13 -1 a15 3 0 4 e S t  

56SS 0 7 a13 - 1  a15 3 0 4 e 5 t  
Pa r t  B 8% U02 i n  Tu f f  (47% H2O) DBF Fuel 
per c r i t i c a l  mass 10.1 MT UOZ 
60** o i 90 365.25 n o . s  iaza.zs 3asz.s 

61** f l - 2 0  
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61** f l - 2 0  
65SS a4 1  22 1  22 1  52 1  22 1  

a25 1  22 1  22 1  52 1 22 1  
a46 1  22 1  22 1  52 1  22 1  e  

65SSa25 l O O 1 O O O a 4 6 1  O O l O O O e  
6 t  
56SS 0  10 a10 10 a14 5  a17 4  e  57** 400 l S t  
60** 500 1+3 2+3 4+3 6+3 8+3 1+4 1.2+4 1.4+4 1.6+4 
' 61** f l - 2 0  
65SSa25 1 O O 1 O O O a 4 6 1 O O 1 O O O e  

61** f l - 2 0  
65SSa25 1 0 0 1  O O O a 4 6 1  O O l O O O e  
6 t  
56SS 0  10 a10 10 a14 5  a17 4  l 57** 3.8+4 e  5 t  
60** 4+4 4.5+4 5+4 5.5+4 6+4 6.5+4 7+4 1+5 2+5 2.5+5 

61** f l - 2 0  
65SSa25 1 0  0  1 0  0  0  a46 1 0 0  1 0  0 0  e  
6 t  
56SS 0  3  a10 10 a14 5 a17 4  e 57** 2.5+5 e  5 t  
60** 3+5 5+5 999999 

61** f l - 2 0  
6 5 S S a 2 5 1 O O l  O O O a 4 6 1  O O l O O O e  
6 t  

5655 0  -10 a10 1  e  t 
56SS f O  t 

Owhen j ob  H f a i l s * ,  make sure no f i d o  i npu t  ............................................ i s  out here! 

0  OS a r ray  12 e n t r i e s  read 
0  1s a r ray  1  e n t r i e s  read 
0  I t  
0  

dbL. Rrec . machine word app l i ed  has, a t  Least, a  16 s i g n i f i c a n t  f i g u r e  accuracy. 
0  s  o r t - l i v e d  s p l i t  t e s t  f r a c t i o n ,  qxn = 9.1188E-04 
0  ha l f -norm o f  m a t r i x  used, axn = 7.0000E+00 
0  4-p lace-accuracy- re tent ion  r a t i o ,  r a t i o 4  = 6.4516E-13 

3SS 21 0  1  a33 -88 
0  3s a r r a y  33 e n t r i e s  read 
0  2 t  
l l i b r a r y  information.,.  

c ross -sec t i on  data  taken f rom p o s i t i o n  number 1 o f  l i b r a r y  on u n i t  21. 

pass 1  
pass 0  
*scale-system c o n t r o l  module sas2 l i b r a r y *  
used a  t~me-dependent neut ron spectrum f o r  each o f  the  above passes ' 

pass 0  app l i es  s t a r t - u p  f u e l  d e n s i i t j e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u  a ted was... *****.******r**~*************************************************************** 
p r e l i m  L w r  o r i gen -s  b i n a r y  working l i b r a r y - - i d  = 1143 
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L made from m o d i f i e d  c a r d - i m a g e - o r i g e n - s  l i b r a r i e s  o f  s c a l e  4.2 * 
d a t a  from t h e  l i g h t  element, a c t i n i d e ,  and f i s s i o n  p r o d u c t  l i b r a i l e s  z decay data,  i n c l u d i n g  gamma and t o t a l  energy, a r e  f rom e n d f / b - v i  

* 
n e u t r o n  f l u x  spect rum f a c t o r s  and c r o s s  s e c t i o n s  were roduced f rom : t h e  m p r e s a ~ 2 ~  case u p d a t i n g  a l l  n u c l i d e s  on t h e  s c a l e  upurnupU1 l i b r a r y  

f i s s i o n  p r o d u c t  y i e l d s  a r e  f r o m  e n d f / b - v  

h o t o n  l i b r a r i e s  use an 18-energy -g roup  s t r u c t u r e  
t l e  pho ton  d a t a  a r e  f r o m  t h e  master  pho ton  d a t a  base, 

produced t o  i n c l u d e  b remss t rah lung  f rom uo2 m a t r i x  

see i n f o r m a t i o n  above t h i s  box ( i f  p r e s e n t )  f o r  l a t e r  updates 
* 

" 
0 .o ther  i d e n t i f i c a t i o n  and s i z e s  o f  l i b r a r  . 
0 d a t a  s e t  name: ~ u s r l / o r n l / S c a l e / d a t a / p r ~ i m l ~ r  
0 3/13/1996 d a t e  l i b r a r y  was produced 
0 1697 t o t a l  number o f  n u c l i d e s  i n  l i b r a r y  

689 number o f  l i g h t - e l e m e n t  n u c l i d e s  
129 number o f  a c t i n i d e  n u c l i d e s  
879 number o f  f i s s i o n  p r o d u c t  n u c l i d e s  

0 7935 number o f  nonzero o f f - d i a g o n a l  m a t r i x  elements 
0 ................................................................................ 
O o b t a i n i n g  d a t a  f r o m  p o s i t i o n  no. 1 on u n i t  no. 71 
4 
1 

P a r t  B 8% UO2 i n  T u f f  (47% 
0 

charge 
3.60E+01 
5.79E-15 
4.21E-10 
1.50E-11 
4.99E-12 
1.58E+00 
1.59E-01 
2.50E-02 
2.11E-08 
1.25E-02 
3.26E-09 
8.88E-09 
2.90E-08 

.00E+00 
1.42E-01 

.00E+00 
7.68E-06 
1.93E-10 
8.42E-10 
5.02E-09 
2.16E-08 
2.12E-04 

.00E+00 
2.14E-15 
4.43E-20 
7.55E-18 
2.97E-15 

d i s c h a r g e  
3.60E+01 
5.79E-15 
4.21E-10 
1.50E-11 
4.99E-12 
1.58E+00 
1.59E-01 
2.50E-02 
2.11E-08 
1.25E-02 
3.26E-09 
8.88E-09 
2.90E-08 

.00E+00 
1.42E-01 

.00E+00 
7.68E-06 
1.93E-10 
8.42E-10 
5.02E-09 
2.16E-08 
2.12E-04 

.00E+00 
2.14E-15 
4.43E-20 
7.55E-18 
2.97E-15 

H2O) DBF Fue 1 
nuc 1 i de 
b a s i s  = I  
1.0 d  

3.60E+01 
5.79E-15 
4.21E-10 
1.53E-11 
5.00E-12 
1.58E+00 
1.59E-01 
2.50E-02 
2.01E-08 
1.25E-02 
3.26E-09 
8.88E-09 
2.91E-08 

.00E+00 
1.42E-01 

.00E+00 
7.68E-06 
1.93E-10 
8.61E-10 
5.026-09 
2.16E-08 
2.12E-04 

.00E+00 
2.14E- 15 
4.52E-20 
7.55E-18 
2.97E-15 

concent r e  
Jer c r i t i c  

90.0 d  
3.60E+01 
5.79E-15 
4.21E-10 
1.50E-11 
4.99E-12 
1.58E+00 
1.59E-01 
2.50E-02 
2.11E-08 
1.25E-02 
3.26E-09 
8.92E-09 
2.9OE-08 

.00E+00 
1.42E-01 

.00E+00 
7.68E-06 
1.93E-10 
8.46E-10 
5.02E-09 
2.16E-08 
2.11E-04 

.00E+00 
2.14E-15 
4.45E-20 
7.55E-18 
2.97E-15 

~ t i o n s ,  g r a  
a1 mass 10 
365.3 d  
3.60E+01 
5.79E- 15 
4.22E-10 
1.50E-11 
4.99E-12 
1.58E+00 
1.60E-01 
2.50E-02 
2.11E-08 
1.25E-02 
3.27E-09 
8.90E-09 
2.91E-08 

.00E+00 
1.42E-01 . OOE+00 
7.68E-06 
1.94E-10 
8.44E-10 
5.02E-09 
2.16E-08 
2.10E-04 . OOE+OO 
2.14E-15 
4.43E-20 
7.55E-18 
2.97E-15 

a c t i n i d e s  
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pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu24 2 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am24 2 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

Par t  B 

cm242 
cm243 
cm244 
cm24 5 
cm246 
cm24 7 
cm248 
cm249 
cm250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
cf25O 
c f  25 1 
cf252 
c f  253 
c f  254 
cf255 
es253 
es254m 
es254 
cs255 

8250 
t o t a l  

charge 
2.88E-05 
2.28E-14 
4.14E-08 
8.33E-11 
7.36E-13 
1.31E-16 
2.26E-19 
7.13E-30 
3.36E-34 

2.68E - 07 
1.34E-10 
5.43E+00 
9.03E+03 
3.21E+02 
1.32E-01 
3.82E-02 
8.12E-11 
5.05E-22 
2.02E-32 

.00E+00 
9.94E-16 
4.56E-13 
3.54E+00 
1.71E-03 
1.43E-07 
3.46E-04 

.00E+00 
2.64E-12 
4.14E-33 

.00E+00 
8.53E-18 

Tuf f  (47% 

dischar e 
2 .88~-85 
2.28E-14 
4.14E-08 
8.33E-11 
7.36E-13 
1.31E-16 
2.26E-19 
7.13E-30 
3.36E-34 

2.68E-07 
1.34E-10 
5.43E+00 
9.03E+O3 
3.21 E+02 
1.32E-01 
3.82E-02 
8.12E-11 
5.05E-22 
2.02E-32 

.00E+00 
9.94E-16 
4.56E-13 
3.54E+OO 
1.71E-03 
1.43E-07 
3.46E-04 

.00E+00 
2.64E-12 
4.14E-33 

.00E+00 
8.53E-18 

H20) DBF 

.O d 
2.88E - 05 
2.28E-14 
4.14E-08 
8.33E-11 
7.36E-13 
1.31E-16 
2.26E-19 
7.13E-30 
3.36E-34 

.00E+00 
5.12E-26 
5.93E-34 

.00E+00 
1.47E-23 
1.86E-27 
3.91E-29 
6.34E-33 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.87E+06 

Fuel 
nuc 1 i de 
bas is  =p 
1.0 d 

2.87E-05 
2.28E-14 
4.14E-08 

concentrat ions,  grams 
,er c r i t i c a l  mass 10.1 HT UO2 

90.0 d 365.3 d 730.5 d 
2.11E-05 9.61E-06 5.52E-06 
2.27E-14 2.23E-14 2.17E-14 
4.lOE-08 3.99E-08 3.84E-08 
8.33E-11 8.33E-11 8.33E-11 
7.36E-13 7.35E-13 7.35E-13 
1.31E-16 1.31E-16 1.31E-16 
2.26E-19 2.26E-19 2.26E-19 

.OOE+00 .00E+00 .00E+00 
3.36E-34 3.36E-34 3.36E-34 

.00E+00 .00E+00 .00E+00 
4.2lE-26 2.32E-26 1.05E-26 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 
1.47E-23 1.47E-23 1.47E-23 
1.83E-27 1.76E-27 1.67E-27 
3.91E-29 3.91E-29 3.90E-29 
5.94E-33 4.88E-33 3.75E-33 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO 
8.87E+06 8.87E+06 8.87E+06 

act  fn ides 

Par t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel . ac t i n ides  
0 nuc l i de  r a d i o a c t i v i t y ,  cu r ies  

bas is  = e r  c r i t i c a l  mass 10.1 MT UO2 
charge dischar e .O d 1.0 d 10.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

he 4 .00E+00 .00~+80 .00~+00 .OOE+OO .00~+00 .OOE+OO .OOE+O~ .OOE+OO .OOE+OO 
t1206 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06 
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b i209 
bi2lOm 
b i210 
b i211 
b i212 
bi213 
bi214 
p02 10 
po2l  l m  
p02 1 1 
po212 
p02 13 
p02 14 
pa2 15 
p02 16 
p02 18 
at217 
rn2 18 
rn2 19 
rnZ20 
rn222 
f r221  
f r223 
ra222 
re223 
re224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
thZ27 
th22.8 
th229 
th230 
th231 

1 
Pa r t  B 

0 
8% UO2 i n  Tu f f  (471 

charge d ischar  e 
1.35E-06 1.35~-86 
4.OSE-03 4.04E-03 
2.91E+00 2.91E+OO 
8.04E-02 8.04E-02 
1.23E-02 1.23E-02 

k H20) DBF Fuel  a c t i n i d e s  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 HT U02 

.O d 1.0 d b0.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 
I 1.35E-06 1.35E-06 1.35E-06 1.35E-06 1.35E-06 l.36E-06 1.36E-06 
; 4.04E-03 1.47E-22 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
I 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+OO 
! 8.04E-02 8.04E-02 8.04E-02 8.04E-02 8.04E-02 8.04E-02 8.05E-02 
! 1.23E-02 7.25E-03 2.58E-23 .00E+00 .00E+00 .00E+00 .00E+00 
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I 

Par t  B 8% UO2 In  Tu f f  (47% H20) OBF Fuel 
0 nucl ide  r a d i a a c t i v i t v .  cur les  

charge 
9.53E-02 
1.18E-12 
3.35E-06 
1.43E-11 
2.26E-13 
1.18E-20 
9.60E-22 
8.39E-23 

dischar e 
9.53E - !2 
1.18E- 12 

f .35E - 06 
.43E-11 
.26E-13 

1.18E-20 
9.60E-22 
8.39E-23 

. . - - - . . 
basis 

1.0 d 
9.52E-02 
l.18E- 12 
3.35E-06 
1.43E-11 

'2.26E-13 ' 

1.18E-20 
9.60E-22 
1 ./7E-29 

.I.. 

= er  c r i t  
10.0 d 

6.99E-02 
1.17E-12 
3.32E-06 
1.43E-11 
2.26E-13 
1.18E-20 
9.60E-22 

.00E+00 

i c a l  mass 
365.3 d 
5.18E-02 
1.15E-12 

.26E-13 
1 .18~-20  
9.60E-22 

,00E+O0 

act  in ides  
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cm250 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
c f  250 
cf251 
c f  252 
c f  253 
c f  254 
cf255 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

1 
Par t  B 

h 3 
L i  6 
i 7 
be 9 
be 10 
c 14 

n i  66 
cu 66 
zn 66 
cu 67 
zn 67 
zn 68 
zn 69 
zn 69m 
ga 69 
zn 70 
ga 70 
ge 70 
zn 71 
zn 7lm 
ga 71 
ge 71 
ge 7lm 
co 72 
n i  72 
cu 72 
zn 72 
ga 72 
ge 72 
co 73 
n i  73 
cu 73 
zn 73 
go 73 
ge 73 
ge 7311 
co 74 

charge 
3.94E-05 
1.83E-04 
4.58E-06 
8.83E-06 
5.87E-05 
6.90E-06 
1.73E-13 
2.70E-16 
1.66E-07 
3.02E-14 
2.71E-08 
1.61E-09 
1.07E-15 
1.27E-14 
5.26E-08 
1.32E-06 
1.23E-17 
1.39E-09 
2.50E-15 
1.03E-12 
1.57E-05 
1.18E-16 
1.22E-24 
5.67E-18 
9.41E-15 
3.85E-14 
1.22E-09 
3.71E-10 
1.45E-03 
3.64E-18 
1.64E-15 
8.76E-14 
6.45E-13 
4.86E-10 
5.82E-03 
1.37E-14 
5.4OE-19 

Tu f f  (47% 

dischar e 
3 .94~-85 
1.83E-04 
4.58E-06 
8.83E-06 
5.87E-05 
6.90E - 06 
1.73E-13 
2.70E-16 
1.66E-07 
3.02E-14 
2.71E-08 
1.61E-09 
1.07E-15 
1.27E-14 
5.26E-08 
1.32E-06 
1.23E-17 
1.39E-09 
2.50E-15 
1.03E-12 
1.57E-05 
1.18E-16 
1.22E-24 
5.67E-18 
9.41E-15 
3.85E-14 
l.22E-09 
3.71E-10 
1.45E-03 
3.64E-18 
1.64E-15 
8.76E-14 
6.45E-13 
4.86E-10 
5.82E-03 
1.37E-14 
5.4OE-19 

H2O) DBF 

.O d 
3.94E-05 
1.83E-04 
4.586-06 
8.83E-06 
5.87E-05 
6.90E-06 
1.73E-13 
2.70E-16 
1.66E-07 
3.02E-14 
2.71E-08 
1.61E-09 
1.07E-15 
1.27E-14 
5.26E-08 
1.32E-06 
1.23E-17 
1.39E-09 
2.50E-15 
1.03E-12 
1.57E-05 
1.18E-16 
1.22E-24 
5.67E-18 
9.41E-15 
3.85E-14 
1.22E-09 
3.71E-10 
1.45E-03 
3.64E-18 
1.64E-15 
8.76E-14 
6.45E-13 
4.86E-10 
5.82E-03 
1.37E-14 
5.4OE-19 

Fue 

3. 
1. 
4. 
8. 
5. 
6. 
1. 
1. 
1. 
2. 
2. 
1. 
2. 
3. 
5. 
1. 
3. 
1. 

1. 
1. 
1. 

8: 
3. 
1. 

1. 
5. 
4. 

! 1 
nuc l  ide 
bas is  = y  
1.0 d 
94E - 05 
83E -04 
58E - 06 
83E-06 
87E - 05 
90E - 06 
28E- 13 
99E- 16 
66E - 07 
31E-14 
TIE-08 
61E-09 
77E-16 . 
78E-15 
26E - 08 
32E-06 
79E - 38 
39E - 09 
00E+00 
55E-14 
57E-05 
l l E - 1 6  
00E+O0 
00E+00 
00E+00 
00E+00 
54E-10 
22E-10 
45E-03 
00E+00 
00E+00 
00E+00 
00E+00 
59E-11 
82E-03 
47E-16 
OOE+OO 

concentra 
,er c r i t i c  

90.0 d 
3.89E - 05 
1.83E-04 
4.58E-06 
8.83E-06 
5.87E-05 
6.90E - 06 
2.15E-25 
3.34E-28 
1.66E-07 
9.21E-25 
2.71E-08 
1.61E-09 . OOE+00 

.00E+00 
5.26E-08 
1.32E-06 

.00E+00 
1.39E-09 

.00E+00 

.00E+00 
1.57E-05 
5.06E-19 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 
1.27E-23 
5.53E-24 
1.45E-03 

.00E+00 

.00E+00 

.00E+00 . OOE+00 . OOE+00 
5.82E-03 

.00E+00 

.00E+00 

t ions,  grams 
a1 mass 10.1 MT UO2 
365 .3d  730 .5d  
3.73E-05 3.52E-05 
1.83E-04 1.83E-04 
4.58E-06 4.58E-06 
8.83E-06 8.83E-06 
5.87E-05 5.87E-05 
6.90E-06 6.90E-06 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.66E-07 1.66E-07 

.00E+00 .00E+00 
2.71E-08 2.71E-08 
1.61E-09 1.61E-09 

.00E+00 .00E+00 

.00E+00 .00E+00 
5.26E-08 5.26E-08 
1.32E-06 1.32E-06 

.00E+00 .00E+00 
1.39E-09 1.39E-09 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.57E-05 1.57E-05 
2.87E-26 6.97E-36 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.45E-03 1.45E-03 

.00E+00 .00E+00 

.00E+00 .OOE+O(T 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
5.82E-03 5.82E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  products 



Aug 28 17:08 1996 F i l e  Name: origen1.output BBA000000-01717-0200-00021 REV 00 ATTACHRENT XXll - Page 11 

Pa r t  B 8% UO2 i n  Tuff (47% H20) DBF Fuel 
0 nuc l i de  concentrat ions,  grams 

charge 
3.19E-12 
2.62E-11 
1.84E-01 
2.81E-11 
3.71E-05 
7.73E-18 
5.57E-15 
1.4lE-12 
2.1OE-11 
2.37E-08 

discharge 
3.19E-12 
2.62E-11 
1.84E-01 
2.81E-17 
3.71E-05 
7.73E- 18 
5.57E-15 
1.41E-12 
2.1OE-11 
2.37E-08 

a1 mass 10, 
365.3 d 

.00E+00 

.00E+00 
1.84E-01 

.00E+00 
3.71E-05 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 
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Part  B 

ge 82 
as 82 
as 82m 
se 82 
br 82 
br  82m 
kr  82 
zn 83 
ga 83 
ge 83 
as 83 
se 83 
se 83m 
br  83 
k r  83 
kr  83m 
ga 84 
ge 84 
as 84 
se 84 
br  84 
br  84m 
k r  84 
ga 85 
ge 85 
as 85 
re 85 
r e  85m 
br  85 
k r  85 
k r  85m 
r b  85 
ge 86 
as 86 
r e  86 
b r  86 
br 86n 
kr  86 

!k E m  
rr 86 
ge 87 
8s 87 

8% UOZ i n  Tuf f  (47% 

charge 
1.42E-10 
9.43E-10 
2.53E-10 
1.70E+01 
1 -62E-08 

dischar e 
i .UE-70 
9.43E-10 
2.53E-10 
1.70E+01 
1.62E-08 
2.13E-11 
1.67E-02 
1.50E-17 
3.34E-14 
2.41E-11 
1 .OPE-09 
7.63E-08 
4.53E-09 
1 .OPE-06 
2.78E+01 
8.30E-07 
1.96E-13 
9.09E-12 
3.22E-10 
4.60E-08 
4.68E-07 
2.14E-09 
5.71E+01 
l. lOE-16 
3.06E-13 
7.50E-11 
3.84E-09 
2.04E-09 
4.98E-08 
2.12E-02 
4.66E-06 
6.55E+01 
6.13E-14 
1.99E-11 
4.65E-09 
2.03E-08 
2.85E-10 
1.06E+02 
5.54E-08 

,. 1.51E-13 
4.05E-03 
5.92E-13 
4.60E-12 

H20) DBF Fue 1 
nucl ide 
basis = 
1.0 d 

.00E+00 

.00E+00 

.00E+00 
1.70E+01 
1.01E-08 

.00E+00 
1.67E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.79E-27 

.00E+00 
1.16E-09 
2.78E+01 
3.81E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.21E-20 

.00E+00 
5.71 ~ + 0 1  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.12E-02 
1.15E-07 
6.55E+01 

.OOE+OO 

.00E+00 
_ .00E+00 . OOE+OO %iiH 

.': .00E+00 

. h .05~-03  
* ~.00E+00 

':- '.00E+00 
L' 

concentra 
,er c r i t i c  

90.0 d 
.00E+00 
.00E+00 
.00E+00 

1.70E+Ol 
6.20E-27 

.00E+00 
1.67E-02 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.78E+Ol 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.71E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.08E-02 

.00E+00 
6.55E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

12K30 
.00E+00 

4.05E-03 
.00E+00 
.00E+00 

ions, gram 
11 mass 10. 
365.3 d 

.00E+00 

.00E+00 

.00E+00 
1.70E+01 

.00E+00 

.00E+00 
1.67E-02 

.00E+00 

.00E+00' 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.78E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.71E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.99E-02 

.00E+00 
6.55E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.06E+02 
6.97E-14 

.00E+00 
4.05E-03 

*00E+00 
,OOE+00 

f i s s i o n  oduc t s 
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Part  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 
0 nucl ide concentrations, grams 

f i s s i o n  products 

---. - - . - . . - . - - - . .. - - - . - . . . . . - - - 
charge discharge .O d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

b r  88 8.09E-09 8.09E-09 8.09E-09 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
k r  88 8.81E-06 8.81E-06 8.81E-06 2.51E-08 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r b  88 9.40E-07 9.40E-07 9.40E-07 2.93E-09 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sr  88 1.99E+O2 1.99E+O2 1.99E+02 1.99E+02 1.99E+O2 1.99E+02 1.99E+O2 1.99E+02 1.99E+02 

page 10 
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z r  93 
nb 93 
nb 93m 
b r  94 
k r  94 
r b  94 

Par t  0 

charge 
1.21E-07 
1.94E-06 
3.86E+02 
1.46E-04 
3.21E-13 
6.42E-17 
2.37E-12 
8.69E-11 
3.67E-08 
1.11E-06 
9.85E-03 
5.38E-03 
6.17E-06 
3.94E+02 
1.27E-17 
1.79E-13 
1.15E-11 
1.14E-09 
9.88E-09 
3.88E+02 
2.08E-08 
9.32E-01 
5.74E-16 
3.52E-12 
2.36E-10 
4.83E-09 
9.80E-05 
6.99E-06 
9.17E-08 
3.55E+02 
2.98E-16 
1.lOE-13 
1.32E-10 
6.57E-10 
5.15E-08 
4.82E-09 
2.43E-08 
3.71 E+02 
8.28E-05 
1.35E-15 
2.69E-11 
9.95E-10 
3.47E-09 
1.60E-08 
1.12E-07 
4.28E-04 
3.87E+O2 
3.43E-05 
6.41E+00 

Tu f f  (47% 

dischar e 
1 .21~-87  
1.94E-06 
3.86E+02 
1.46E-04 
3.21E-13 
6.42E-17 
2.37E-12 
8.69E-11 
3.67E-08 

H2O) DBF Fuel 
nucl  i de  
bas is  =I 
1.0 d 

.00E+00 

.00E+00 
3.86E+02 
1.46E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.75E-03 
5.38E-03 
6.16E-06 
3.94E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
3.88E+02 
1 .OZE-08 
9.32E-01 

.00E+00 

.00E+00 . QOE+OO 

.00E+00 
3.66E-05 
2.62E-06 
3.43E-08 
3.55E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
8.62E-17 
3.71E+02 
8.28E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.33E-04 
3.87~+02 
2.91E-05 
6.41~+00 

concentrations, gra 
Der c r i t i c a l  mass 10 

9O.Od 365 .3d  
.00E+00 .00E+00 
.OOE+OO .OOE+OO 

3.86E+02 3.86E+02 
1.46E-04 1.46E-04 

.00E+00 .00E+00 . OOE+OO . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 
3.72E-03 1.89E-04 
3.38E-03 2.22E-04 
2.47E-06 1.25E-07 
3.94~+02 3.94E+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 
3.88E+02 3.88E+02 

.00E+00 .00E+00 
9.32E-01 9.32E-01 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 . ObE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.55E+02 3.55E+02 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00€+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 
3.71E+02 3.7lE+02 
8.28E-05 8.28E-05 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 
5.91E-14 .00E+00 
3.87~+02 3.87E+02 
5.21E-15 .00E+00 
6.41~+00 6.41E+OO 

f i s s i o n  products page 11 
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P a r t  B 
0 

zrlOO 
nb l  00 
nb100m 
no100 
tc100 
r u l  00 
rblO 1 
s r l O l  
y l O l  

z r l O l  
nblOl  
molOl 
t c l O l  
r u l O l  
sr lO2 
y l02  

zrlO2 
nblO2 
molO2 
tc lO2 
tclO2m 
rulO2 
rhlO2 
pdl02 
sr103 

y103 
zr103 
nbl03 
no103 
tc103 
ru l03  
rh l03  
r h  103111 
sr104 

y104 
zr104 
nb104 
no104 
tc104 
ru104 
rh104 
rhl04m 
pd104 

I y105 
I t r 105  

- ' nb105 
": C0105 i: tc105 
- 1 .  u105 
" l h l 0 5  
' r h l 0 5 n  

pd105 

8% UO2 i n  Tu f f  (47% 

charge 
1.21E-08 
2.68E-09 
2.38E-10 
4.11 E+02 
2.46E-10 
1.72E+00 
4.20E-18 
2.39E-13 
5.86E-11 
1.86E-09 
1.07E-08 
1.37E-06 
1.33E-06 
3.40E+02 
8.01E-14 
6.42E-11 
2.04E-09 
1.60E-09 
9.22E-07 
7.19E-09 
2.27E-10 
2.94E+02 
1.33E-08 

.00E+00 
1.02E-16 
5.77E-12 
2.68E-10 
1.15E-09 
7.19E-08 
5.91E-08 
3.70E-03 
2.22E+O2 
3.66E-06 
4.36E-17 
2.38E-14 
1.19E-10 
1.36E-09 
4.22E-08 
8.04E-07 
1.47E+02 
1.88E-09 
8.43E-10 
4.78E+00 
2.63E-16 
1.31E-11 
3.08E-10 
1.53E-08 
2.17E-07 
7.64E-06 
6.08E - 05 
6.1lE-09 
9.04E+Ol 

1,. 
' .:j 

d ischarge 
1.21E-08 
2.68E-09 
2.38E-10 
4.118+02 
2.46E-10 
1.72E+00 
4.20E-18 
2.39E-13 
5.86E-11 
1.86E-09 
1.07E-08 
1.37E-06 
1.33E-06 
3.40E+02 
8.01E-14 
6.42E-11 
2.04E- 09 
1.60E-09 
9.22E-07 
7.19E-09 
2.27E-10 
2.94E+02 
1.33E-08 

.00E+00 
1.02E-16 
5.77E-12 
2.68E-10 
1.15E-09 
7.19E-08 
5.91E-08 
3.70E-03 
2.22E+O2 
3.66E - 06 
4.36E-17 
2.38E-14 
1.19E-10 
1.36E-09 
4.22E-08 
8.04E-07 
1.47E+02 
1.88E-09 
8.43E-10 
4.78E+OO 
2.63E-16 
1.31E-11 
3.08E-10 
1.53E-08 
2.17E-07 
7.64E-06 
6.08E -05 
6.11E-09 
9,04E+01 

I 

H2O) DBF 

.O d 
1.21E-08 
2.68E-09 
2.38E-10 
4.11E+02 
2.46E-10 
1.72E+OO 
4.20E-18 
2.39E-13 
5.86E-11 
1.86E-09 
1.07E-08 
1.37E-06 
1.33E-06 
3.40E+02 
8.01E-14 
6.42E-11 
2.04E-09 
1.60E-09 
9.22E-07 
7.19E-09 
2.27E-10 
2.94E+02 
1.33E-08 

.00E+00 
1 .O2E-16 
5.77E-12 
2.68E-10 
1.15E-09 
7.19E-08 
5.91E-08 
3.70E-03 
2.22E+02 
3.66E-06 
4.36E-17 
2.38E-14 
1.19E-10 
1.36E - 09 
4.22E-08 
8.04E-07 
1.47E+02 
1.88E-09 
8.43E-10 
4.78E+00 
2.63E-16 
1.3lE-11 
3.08E-10 
1.53E-08 
2.17E-07 
7.64E-06 
6.08E-05 
6.1lE-09 
9.04E+01 

:ue 1 
nucl  ide  
bas is  =I 
1.0 d 

.00E+00 

.00E+00 

.00E+00 
4.11€+02 

.00E+00 
1.72E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.40E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.946+02 
1.33E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
3.63E-03 
2.22E+02 
3.60E - 06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.47E+02 

.00E+00 

.00E+00 
4.78E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.86E-07 
4.34E-05 
1.49E-10 
9.04E+01 

concentra 
3er c r i t i c  

90.0 d 
.00E+00 
.00E+00 
.00E+00 

4.11E+02 
.00E+00 

1.72E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.40E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.94E+02 
1.26E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
7.55E-04 
2.22E+02 
7.48E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.47E+02 

.00E+00 

.00E+00 
4. 8E+00 . iOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 . OOE+OO 
2.86E-23 

.00E+00 
9.04E+Ol 

~ t i o n s ,  gra 
a1 mass 10 

365.3 d . 
.00E+00 
.00E+00 
.00E+00 

4.1 lE+O2 
.00E+00 

1.72E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.40E+02 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.94E+02 
1.05E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
5.85E-06 
2.22E+02 
5.80E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.47E+02 

.00E+00 . OOE+00 
4.78E+00 

.00E+00 

.00E+00 

.00E+00 
! .00E+00 
" .00E+00 :88:38 
!' .00E+00 

,' 9.04E+01 

f i s s i o n  products page 12 
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Pa r t  B 

y106 
zr lO6 
nb106 
mo106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag 106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
rh lO7 
pd107 
pdl07m 
eg107 
zr108 
nblO8 
mo108 
tc108 
ru108 
rh108 
rhlO8m 
pd108 
ag108 
ag108m 
cd l08 
ZrlO9 
nbl09 
1110109 
tc lO9 
r u l 0 9  
rh lO9 
rhlO9m 
pdlO9 
pdl09m 
agl09 
ag 109111 
cd109 
n b l l O  
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l l 0 m  
p d l l 0  
ag l lO 
r ~ 1 1 0 m  

Par t  0 

charge 
Z.71E-18 
2.97E-13 
1.08E-11 
1.61E-09 
9.22E-09 
8.89E-03 
8.25E-09 
8.17E-11 
4.82E+01 

T u f f  (47% 

d ischar  e 
2.71E-18 
2.97E-13 
1.08E-11 
1.61E-09 
9.22E-09 
8.89E-03 
8.25E-09 

1.9OE-09 
3.78E-06 
6.34E-11 
1.05E+01 
3.04E-09 
1.63E-12 
1.08E-17 
2.05E-13 
1.70E-12 
3.30E-I0 
1.25E- 11 
7.41E-10 
4.79E+00 
4.28E-11 
1.50E-06 

T u f f  (47% 

H2O) DBF 

.O d 
2.7lE-18 
2.97E-13 
1.08E-11 
1.61E-09 
9.22E-09 
8.89E-03 
8.25E-09 
8.17E-11 
4.82E+01 
6.42E-18 
2.55E-20 
7.56E-16 
1.30E-12 
2.2OE-10 
2.84E-09 
3.68E-08 
2.14E-07 
2.54E+01 
3.74E-13 
1.15E-02 
4.63E-17 
1 .O2E-14 
8.96E-12 
2.02E-1D 
2.58E-08 
1.62E-09 
6.10E-10 
1.45E+01 
4.57E-14 
1.27E-08 
2.11E-05 
1.28E-20 
5.62E-16 
8.54E-13 
1.78E-11 
2.25E-09 
6.08E-09 
1.90E-09 
3.78E-06 
6.34E-11 
1.05E+01 
3.04E-09 
1.63E-12 
1.08E-17 
2.05E-13 
1.70E-12 
3.30E-10 
1.25E-11 
7.41E-10 
4.79E+OO 
4.28E-11 
1.50E-06 

H2O) DBF 

Fue 1 
nuc 1 i de 
bas is  = 
1.0 d 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
8.87E-03 
8.23E-09 
3.78E-14 
4.82E+01 
5.56E-36 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
Z.77E-27 
2.54E+01 

.00E+00 
1.15E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E+01 
3.92E-17 
1.27E-08 
2.11E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.13E-06 

.00E+00 
1.05E+01 
9.05E-10 
1.62E-I2 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.79E+OO 
2.32E-14 
1.5OE-06 

concentra 
ber c r i t i c  

90.0 d 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

7.52E-03 
6.94E-09 

.00E+00 
4.82E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.I)OE+00 

.00E+00 

.00E+00 
2.54E+01 

.00E+00 
1.15E-02 

.00E+00 

.00E+00 

.OOE+UO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E+01 
3.92E-17 
1.27E-08 
2.11E-05 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1 .OSE+Ol 
1.4lE-18 
1.42E-12 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.79E+00 
1.81E-14 
l.1tE-06 

r t ions,  gre 
:e l  mass 10 

365.3 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.50E-03 
4.17E-09 

.00E+00 
4.82E+OI 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.54E+01 

.00E+00 
1.15E-02 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 
1.45E+01 
3.90E-17 
1.26E-08 
2.11E-05 

.00E+00 . OOE+OO 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.05E+01 
9.32E-19 
9.41E-13 . OOE+OO . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
4.79E+00 
8.45E-15 
5.45E-07 

Fut  1 
nuc l i de  concentrat  ions, grams 

f i s s i o n  

f i s s i o n  
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cd l lO  
n b l l l  
mo l l 1  
t c l l l  
r u l l  1 
r h l l l  
p d l l l  
p d l l  l m  
a g l l  1 
a g l l  l m  
c d l l l  
c d l l  l m  
n b l l 2  
mol l2  
tc112 
r u l l 2  
r h l l 2  
p d l l 2  
a g l l 2  
cd112 
mol l3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
in113 
i n l l 3 m  
mo l l4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n 1  14m 
sn114 
no115 
tc115 
ru115 
rh115 
pd115 
ag115 
r g l  l5m 
cd115 
c d l  l 5 n  
in115 
i n 1  15n 

P a r t  B 

sn115 

charge 
1.56E-01 
1.26E-19 
3.68E-15 
9.13E-13 
1.29E-11 
1.75E-10 
2.37E-08 
1.49E-08 
1.09E-05 
1.10E-09 
2.78E+00 
1.29E-13 
2.39E-21 
1.22E-15 
4.19E-14 
1.27E-11 
1.23E- 11 
7.55E-07 
1.13E-07 
1.79E+00 
5.66E-18 
1.69E-14 
4.24E-12 
4.70E-12 
7.02E-10 
1.42E-07 
9.99E-11 
2.18E-01 
5.60E-05 
2.46E-02 
2.57E-17 
4.83E-18 
8.39E-16 
4.53E-12 
5.06E-12 
9.60E-10 
3.09E-11 
2.58E+00 
2.20E-14 
9.85E-10 
3.20E-05 
7.03E-21 
3.57E-17 
1.07E-13 
1.13E- 11 
1.74E-10 
4.26E-09 
2.60E-11 
9.23E-07 
8.03E-07 
9.35E-01 
7.74E-08 

.tr I 

;' charge 
4.8OE-02 

dischar e 
1.56~-!1 
1.26E- 19 
3.68E-15 
9.13E- 13 
1.29E-11 
1.75E- 10 
2.37E-08 
1.49E-08 
1 .OPE-05 
1.1OE-09 
2.78E+00 
1.29E-13 
2.39E-21 
1.22E-15 
4.19E-14 
1.27E-11 
1.23E-11 
7.55E-07 
1.13E-07 
1.79E+00 
5.66E-18 
1.69E-14 
4.24E-12 
4.70E-12 
7.02E-10 
1.42E-07 
9.99E-11 
2.18E-01 
5.60E-05 
2.46E-02 
2.57E-17 
4.83E-18 
8.39E-16 
4.53E-12 
5.06E-12 
9.60E-10 
3.09E-11 
2.58E+00 
2.ZOE-14 
9.85E-10 
3.20E-05 
7.03E-21 
3.57E-17 
1.07E-13 
1.13E-11 
1.74E-10 
4.26E-09 
2.60E-11 
9.23E-07 
8.03E-07 
9.35E-01 
7.74E-08 

tuff (47% 

7.02E-10 
1.42E-07 
9.99E-11 
2.18E-01 
5.60E-05 
2.46E-02 
2.57E-17 
4.83E-18 
8.39E- 16 
4.53E-12 
5.06E-12 
9.60E-10 
).OPE-11 
2.58E+00 
2.20E-14 
9.85E-10 
3.20E-05 
7.03E-21 
3.57E-17 
1.07E-13 
1.13E-11 
1.74E-10 
4.26E-09 
2.60E-11 
9.23E-07 
8.03E-07 
9.35E-01 
7.74E-08 

H20) DBF 

bas i s  = 
1.0. d 

1.56E-01 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

Fuel 

ler c r i t i c  
90.0 d 

1.56E-01 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.53E-09 
.00E+00 

2.78E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.79E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.18E-01 
5.53E-05 
2.46E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.58E+00 
4.50E-15 
2.80E-10 
3.20E - 05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.41E-19 
1.98E-07 
9.35 E - 0 1 
9.19E-14 

a1 mass 10 
365.3 d 
1.56E-01 

.00E+00 

.00E+06 

.00E+00 

- -- - 
nuc l i de  concentrations, grams 
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

4.8OE-02 4.80E-02 4.80E-02 4.80E-02 

f i s s i o n  page 15 
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tc116 
ru116 
rh116 
pd116 
ag116 
ag l  l6m 
cd116 
in116 
i n 1  16m 
s n l l 6  
tc117 
ru117 
rh117 
pd117 
a91 17 
ag117m 
cd117 
c d l  l7m 
i n 1  17 
i n l l 7 m  
sn117 
sn117m 
t c l l 8  
r u l l 8  
r h l l 8  
pd118 
ag118 
agl l8m 
cd118 
in118 
i n l l 8 m  
s n l l 8  
r u l l 9  
rh119 
p d l l 9  
a g l l 9  
c d l l 9  
c d l  l9m 
in119 
in119m 
sn119 
s n l l 9 n  
r u l 2 0  
rhl2O 
pdl2O 
as120 
cd120 
in120 
inl2Om 
an120 
r h l 2 l  

1 
Par t  B 8% UO2 i n  Tuff ( 47% I 2 0 1  DBF Fuel 

0 n u c l i d e  toncent ra t iana.  arams 

charge 
1.24E- 13 
1.49E-12 
7.51E-11 
9.27E-12 

d ischar  l 
1.24~-!3 
1.49E-12 
7.51E-11 
9.27E-12 

bas i s  =p 
* $1.0 d 

a .00E+00 
.00E+00 
.00E+00 . OOE+OO 

f i s s i o n  products page 16 
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Par t  B 

charge 
3.26E-07 
1.75E-09 
1 .ME-01 
4.59E-10 
4.74E-15 
2.18E-12 
1.61E-11 

Tuff  (47% 

dischar c 
3 . 2 6 ~ - 8 7  
1.75E-09 
1.82E-01 
4.59E-10 
4.74E-15 
2.18E-12 
1.61E-11 

HZ01 DBF : Fuel 
nucl ide concentrations, prams 
basis = 
1.0 d 

3.20E-07 
1.57E-09 
1.82E-01 
4.59E-10 

.00E+00 

.00E+00 

.00E+00 

:per c r i t i c  
90.0 d 

2.08E-07 
1.57E-09 
1.82E-01 
4.59E-10 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products page 17 
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in133 
sn133 
sb133 
te133 
te133m 
i 133 
i 133111 

xe133 
xe133m 
cs133 
be133 
in134 
sn134 
sb134 
sb134m 
te134 
i 134 
i 134111 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 

i135 
xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 
i 136 
1136111 

xe136 
1x136 
be136 
ba136m 

Par t  B 

sb137 
te137 

1137 
xe137 
c s l 3 7  
ba137 
bal37m 
sb138 
te138 
i 138 

xe138 
cs138 
cs138m 

charge 
9.12E-12 

Tu f f  (47% 

d ischar  
9.12E-!2 
6.53E-10 
3.21E-08 
5.73E-07 
2.45~+00 
5.62E+02 
3.74E-07 
1.32E-14 
4.99E-11 
4.26E-09 
2.16E-06 
5.21E-06 
1.33E-08 

H2O) DBF Fuel 
nuc l i de  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 
2.45E+00 2.43E+00 2.39E+00 2.34E+00 
5.62E+02 5.62E+02 5.62E+02 5.62E+02 
3.74E-07 3.72E-07 3.65E-07 3.57E-07 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 
3.13E-19 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 
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Pa r t  B 

xe143 
cs143 
ba143 
la143 
ce143 
pr143 
nd143 
i 144 

xe144 
cs144 
be144 
la144 
ce144 
pr144 
pr144n 
nd144 

T u f f  (47% HZO) DBF Fue 1 
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT U02 
1.0 d 90.0 d 365.3 d 730.5 d 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 
1.77E-04 5.79E-24 .00E+00 .00E+00 
2.84E-03 3.21E-05 2.50E-11 1.96E-19 
5.30E+02 5.30E+02 5.30E+02 5.30E+02 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.55E-02 4.b7E-02 2.29E-02 9.41E-03 
2.34E-06 1.88E-06 9.64E-07 3.97E-07 
1.36E-08 1.10E-08 5.62E-09 2.31E-09 
5.16E+02 5.16€+02 5.16E+02 5.16E+02 

f i s s i o n  products page 20 

charge 
2.45E-11 
1.07E-09 
3.13E-08 
2.07E-06 
2.91E-04 
2.87E-03 
5.30E+02 

d ischar  e 
2 . 4 5 ~ - 7 1  
1.07E-09 
3.i3E-E8 
2.07E-06 
2.91E-04 
2.87E-03 
5.30E+02 



1996 F i l e  Name: or igen l .ou tput  BBA000000-01717 -0200-00021 REV 00 ATTACHMEN T X X l l  - Page 23 

page 21 Pa r t  8 8% U02 i n  Tu f f  (47% H20) DBF Fuel 
nuc l i de  concentra 

f i s s i o n  products 
~ t i o n s ,  grams 
: e l  mass 10.1 MT UO2 

365.3 d 730.5 d 
2.58€+00 2.58E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

charge 
2.58E+00 
2.60E-17 
4.56E-13 
7.OOE-11 
l.75E-09 
6.46E-08 
3-04E-06 

d ischar  e 
2.58E+!0 
2.60E-17 
4.56E-13 
7.OOE-11 
1.75E-09 
6.46E - 08 
3.04E-06 
9.376-05 
8.02E+00 
1.64E-13 
!.TOE-18 
4.86E-14 

f 6 . n ~ + O 1  
r6.35E-10 

9.83E+01 
2.8ZE-08 . . 

bas i s  =per c r i t i c  
1.0 d 90.0 d 

2.58€+00 2.58E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 . OOE+OO .OOE+00 
.00E+00 .00E+00 
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be151 
la151 
ce151 
pr151 
nd151 
pm151 
sm151 
cu151 
ba152 
\a152 
ce152 
pr152 
nd152 
pm152 
pm152m 
sm152 
eu152 
eu152m 

a:;:: 
ce153 
pr153 
nd153 
pm153 
sm153 
eu153 

9:;: t 
ce154 
pr154 
nd154 
pm154 
pm154m 

Par t  B 

sm154 
eu154 

9:;;; 
ce155 
pr155 
nd155 
pm155 
sm155 
eu155 
gd155m 
gd155 
ce156 
pr156 
nd156 
pm156 
sm156 
eu156 
ad156 
ee l57 
p r l 5 7  
nd l57 

Fuel 
nuc l i de 
bas i s  =I 
1.0 d 

8.99E+00 
1.53E-03 
5.95E-01 

.00E+00 

.00E+00 . l)l)E+00 

.00E+00 

.00E+00 
1.15E-27 
3.36E-03 

.00E+00 
8.59E-01 

.00E+00 . I)OE+OO 

.00E+00 . OOE+OO 
6.90E-08 
1.55E-05 
5.66E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products page 22 Tu f f  (47% H20) DBF 
concent ra t ions  

3er c r i t i c a l  ma 
90.0 d 365. 

8.99E+00 8.99 
1.50E-03 1.41 
5.95E-01 5.95 

.OOE+00 .OO 

.00E+00 .OO 

.OOE+00 .OO 

.00E+00 .OO 

.OOE+OO .OO 

.00E+00 .OO 
3.24E-03 2.90 

.00E+00 .OO 
8.59E-01 8.59 

.00E+OO .OO 

.00E+00 .OO 

.00E+00 .00 

.OOE+OO .OO 

.00E+00 .OO 
2.67E-07 9.35 
5.66E+OO 5.66 

.00E+00 .OO 

.00E+OO .OO 

.00E+00 .oo 

charge 
8.99E+00 
1.53E-03 
5.95E-01 
6.12E-20 
3.65E-15 
4.77E-13 

discharge 
8.99E+00 
1.53E-03 
5.95E-01 
6.12E-20 
3.65E-15 
4.77E-13 
1.66E-10 
9.55E-10 
3.05E-08 
3.36E - 03 
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pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm1 60 
sm160 
eu160 
gd160 
tb160 
dy160 
nd16 1 
pm161 
sm161 
eu161 
g d l 6 l  
tb161 

1 
Par t  B 

0 
Tu f f  (47% HZ01 DBF Fuel 

nuc l i de  concentre 
bas is  =per c r i t i c  
1.0 d 90.0 d 

4.06E-02 4.06E-02 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+00 .00E+00 

1.24E-14 .00E+00 
1.93E-02 1.93E-02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 . OOE+00 .00E+00 
7.35E-03 7.35E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.84E-31 .00E+00 
2.95E-32 .00E+00 
2.4OE-03 2.40E-03 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.OOE+00 .00E+00 
7.86E-14 .00E+00 

.00E+O0 .00E+00 

f i s s i o n  products page 23 
~ t i o n s ,  grams 
:a l  mass 10.1 HT UO2 

365.3 d 730.5 d 
4.06E-02 4.06E-02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.93E-02 1.936-02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
7.35E-03 7.35E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 
2.40E-03 2.40E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 . OOE+OO .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

dischar e 
4 .06~-82  
3.14E-17 
4.34E-14 
8.46E-12 
6.62E-11 
6.24E-11 
2.15E-11 
1.93E-02 
8.19E-16 
7.55E-14 
4.32E- 12 
6.35E-11 

.00E+O0 
7.35E-03 
6.64E-17 
1.75E-15 
1.80E-11 
3.57E-12 

1 .4OE - 03 
.15E-18 
.78E-16 
.30E-13 

8.91E-13 

charge 
4.06E-02 
3.14E-17 
4.34E-14 
8.46E-12 
6.62E-11 
6.24E-11 
2.15E-11 
1.93E-02 
8.19E-16 
7.55E-14 
4.32E-12 
6.35E-11 

.00E+00 
7.35E-03 
6.64E-17 
1.75E-15 
1.80E-11 
3.57E-12 
2.4OE-03 

.15E-18 

-l:;:::1: 
8.91E-13 
9.63E-11 
4.76E- 13 
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ho165 
dy166 
ho166 
ho166m 
er  166 
er167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

o t a l  

Par t  B 

h 3 
1 6 
t i  7 
be 9 
be 10 

c 14 
n i  66 
cu 66 
zn 66 
cu 67 
zn 67 
zn 68 
zn 69 
zn 69m 
ga 69 
zn 70 
ga 70 
ge 70 
zn 71 
zn 7111 
ga 71 
ge 71 
ge 7lm 
co  72 
n i  72 
cu  72 
zn 72 
gs 72 
ge 72 
co 73 
n i  73 
cu 73 

page 24 Fue 1 
n u c l i  

f i s s i o n  products Tu f f  (47% HZO) DBF 
de radioac 

= er  c r i t  
g0.0 d 

3.76E-01 
.OOE+OO 
.00E+00 
.00E+00 

i.31E-06 
3.08E-05 
1.87E-19 
1.87E-19 

.OOE+OO 
6.97E-19 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.14E-14 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.19E-17 
1.7lE-17 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

t i v i t y ,  cu 
i c a l  mass 
365.3 d 
3.60E-01 

.00E+00 

.00E+00 

.00E+00 
1.31E-06 
3.08E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
4.62E-21 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

r i e s  
10.1 nT UO 
730.5 d 
3.40E-01 

.00E+00 

.00E+00 

.00E+00 
l .3 lE-06 
3.08E - 05 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

bas is  
1.0  d charge 

3.81E-01 
.00E+00 
.00E+00 
.00E+00 

1.31E-06 
3.08E-05 
1.50E-07 
1.51E-07 

.00E+00 
2.29E-08 

.OOE+OO 

.00E+00 
5.17E-08 
4.19E-08 

.00E+00 

.OOE+OO 
1.57E-09 

.00E+00 
2.7OE-06 
1.15E-05 

.00E+00 
1.91E-11 
9.53E-12 
7.19E-06 
3.85E-04 
9.31E-04 
1.14E-03 
1.15E-03 

.00E+00 
4.36E - 06 
5.18E-04 
2.65E-03 

discharge 
3.81E-01 

.00E+00 
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Tuff (47% H20) DBF Fue 1 
nuc 1 i 
bas is  

1.0 d 
.00E+00 
.00E+00 
.00E+00 

2.34E-05 
.00E+00 . OOE+OO 
.00E+00 . OUE+OO . OOE+OO 

1.96E-02 
.00E+00 

1.94E-01 
.00E+00 

6.20E-04 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 

8.78E-06 
1.27E-04 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
3.09E-02 . OOE+OO 

.00E+00 

.00E+00 
3.82E-12 

.00E+00 

.00E+00 . OI)E+00 

.00E+00 

de r e d i o s c  
L = e r  c r i t  

b0.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 

5.58E-18 
.00E+00 

1.79E-20 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.09E-02 
.00E+00 
.00E+00 
.00E+00 

t .69E-30 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 

c u r i e s  
,;ss 10.1 WT UO 
i d 730.5 d 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
i+OO .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
:+00 .00E+00 
i+OO .00E+00 
1+00 .OOE+OO 
i+OO .OOE+OO 
i+OO .00E+00 
i+00 .OOE+OO 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
I+00 .00E+00 
i+OO .00€+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i -02  3.09E-02 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .00E+00 
i+OO .OOE+OO 
i+OO .00E+00 
i+OO .00E+00 

f i s s i o n  p roduc t s  page 25 P a r t  B 
0 

charge 
8.47E-02 
1 -19E-01 

d i scha r  e 
8.47E-82 
1.19E-01 
. OOE+OO 
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.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 
5.88E-09 

.00E+00 

.00E+00 

.OOE+OO 

de rad ioa 
= er  c r i  
b0.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.72E-21 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

. .00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+OO 
.OOE+OO . OOE+OO 
.00E+00 
.OOE+00 
.00E+00 

8.18E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

.00E+00 
5.88E-09 
4.65E-08 
8.83E-04 
2.14E-01 

T u f f  (47% 

ga 
1 

Par 
0 

Fue 1 
nuc l  i 

f i s s i o n  page 26 ucts 

bas i s  
1.0 d . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.1OE-02 

.00E+00 . OOE+OO . OOE+OO 

:;cat mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

discharge 
4.24E+00 
6.80E+00 
2.56E+00 

.00E+00 
1.75E-02 
7.96E-03 
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Pa r t  B 8% UO2 i n  T u f f  (47% HZO) D B F  Fuel 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

bas i s  =aer c r i t i c a l  mass 10.1 I T  U02 
charge 

6.29E+01 
1.11E+O2 
1.13E+02 

.00E+00 
7.03E-03 
3.95E+00 
4.16E+01 
1.42E+02 
1.50E+02 
1.51E+02 

.00E+00 
1.65E-02 
5.00E-05 
8.06E-01 
2.16E+01 
1.55E+02 
1.41E+02 
4.07E+01 
1.82E+02 
1.82E+02 
3.26E-05 

.00E+00 

.00E+00 
6.33E-02 
7.71E+00 
1.05E+O2 
1.77E+02 
1.86E+02 
1.86E+02 
1.08E+02 

.00E+00 
1.60E-10 
4.16E-03 
l.l8E+00 
5.39E+01 
1.53E+02 
1.87E+02 
1.89E+02 

.OOE+OO 
4.89E-12 
1.90E-05 

d ischar  e 
6.29~+!1 
l . l lE+02  
1.13E+02 

.00E+00 
7.03E-03 
3.95E+00 
4.16E+01 
1.42E+02 
1.50E+02 
1.51E+02 

.00E+00 
1.65E-02 
5.00E-05 
8.06E-01 
2.16E+01 
1.55E+02 
1.41E+02 
4.07E+01 
1.82E+02 
1.82E+02 
3.26E-05 

.00E+00 

.00E+00 
6.33E-02 
7.71E+00 
1.05E+02 
1.77E+02 
1.86E+O2 
1.86E+02 
1.08E+02 

.00E+00 
1.60E-10 
4.16E-03 
1.18E+00 
5.39E+Ol 
1.53E+02 
1.87E+02 
1.89E+02 

.00E+00 
4.89E-12 
1.90E-05 

f i s s i o n  products page 27 
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br  9 3  
k r  93 
r b  93 
sr  93 

Y 9 3  
z r  93 
nb 93 
nb 93m 
br 9 4  
kr  9 4  
r b  9 4  

1 
Par t  0 

0 
8% U02 i n  Tu f f  (47% H20) DBF Fue 1 

nucl ide  redioac 
f i s s i o n  products page 28 

t i v i t v .  cur ies  
basis = er  c r i t i c a l  mass 10.1 MT UO2 

charge discharge - 0  d 1.0 d 10.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 
sr  94 1.94E+02 1.94E+02 1.94€+02 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

y 9 4  2.07E+02 2.07E+O2 2.07E+02 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
zr  9 L  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
nb 9 4  2.74E-05 2.74E-05 2.74E-05 2.74E-05 2.74E-05 2.74E-05 2.74E-05 2.74E-05 2.74E-05 
n b 9 4 m  1.03E-04 1.03E-04 1.03E-04 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
br 95 7.14E-05 7.14E-05 7.14E-05 .OOE+GO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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nb 99m 
mo 99 
t c  99 
t c  99m 
r u  99 
rblOO 
sr100 

y l 0 0  

Pa r t  B 8% UOZ i n  Tuff (47% 

8.15E+01 
2.06~+02 
6.62E+00 
1.81E+02 

.00E+00 
6.95E-04 
7.35E-01 
1.91E+01 

HZO) DBF Fuel 
n u c l i d e  rad ioac  

.00E+00 

.00E+00 
6.62~+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

t i v i t v .  C l  . . - - . . - - . - - . - - - - . - . -,. 
bas i s  =aer c r i t i c a l  mass 10.1 I T  UO2 

zrlOO 
nb100 
nb100m 
mol 00 
tclOO 

charge 
1.93E+02 
2.02E+02 
9.00E+00 

.00E+00 
1.76~+00 

d ischar  e 
1.93~+!2 
2.02E+02 
9.00E+00 

.00E+00 
1.76E+00 

f i s s i o n  p r  oduc t s page 29 



Aug 28 l7:08 1 1996 F i l e  Name: or b igen l . ou tpu t  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X I I  - Page 32 

tc105 
ru105 
rh105 
rh l05m 
pd l05  

1 
P a r t  B 

0 
8% UOZ i n  T u f f  (47% 

charae d i scha rae  

HZO) DBF :ue 1 
n u c l  i 
bas is  

1.0 d 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

2.94E+01 
2.94E+01 
5.16E-07 

.00E+00 
4.11E-28 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.2GE-19 
1.31E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.88E-08 
3.31E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.37E+00 

.00E+00 

.00E+00 
2.37E+00 
4.21E-09 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

de r a d i o a c t i v i t y ,  CI 
I = e r  c r i t i c a l  mass 

10.0 d 365.3 d 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.49E+01 1.49E+01 
2.49E+01 1.49E+01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.31E-02 1.31E-02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.88E-08 2.87E-08 
3.31E-07 3.30E-07 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.68E-09 2.44E-09 
3.68E-09 2.44E-09 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

u r i e s  
10.1 MT UO 

730.5 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.55E+OO 
7.55E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.31E-02 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.85E-08 
3.28E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.41E-09 
1.41E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  p roduc t s  page 30 
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Pa r t  B 8% UOZ i n  T u f f  (47% H20) DBF Fuel 
0 n u c l i d e  r a d i o a c t i v i t v .  c u r i e s  

c d l  10 
n b l l l  
no1 11 
t c l l l  
r u l l  1 
r h l l  1 
p d l l l  
p d l l  l m  
a g l l l  
a g l l  l m  
c d l l  1 
c d l l  lm 
nb112 
mo l l 2  
t c l l 2  
r u l l 2  
rh112 
p d l l 2  
as112 
c d l l 2  
mol l3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag l  l3m 
cd113 
c d l  l3m 
in113 
i n l l 3 m  
no114 
tc114 
r u l l 4  
rh114 
pd114 
a g l l 4  
c d l l 4  
i n l l b  
ln114m 
rn114 
no115 
tc115 
ru115 
rh115 
pd115 
ag115 
r g l l 5 n  

. cd115 
, C~ cd115m 

' in115 
in115m 

1 '  

charge d lschar  e 
.ooE+oo .OOE+!O 

7.45E-08 7.45E-08 
8.03E-04 8.03E-04 
4.68E-02 4.68E-02 
8.17E-01 8.17E-01 
1.62E+00 1.62E+00 
1.72E+00 1.72E+00 
7.66E-02 7.66E-02 
1.73~+00 1.73E+00 
1.72E+00 1.72E+00 

.00E+00 .00E+00 
4.51E-06 4.51E-06 
2.77E-09 2.77E-09 
1.26E-04 1.26E-04 
9.79E-03 9.79E-03 
3.56E-01 3.56E-01 
8.25E-01 8.25E-01 
1.00E+00 1.00E+00 
1.01E+00 1.01E+00 

.00E+00 .00E+00 
2.47E-06 2.47E-06 
2.59E-03 2.59E-03 
1.41E-01 1.41E-01 
5.22E-01 5.22E-01 
7.54E-01 7.54E-01 
7.32E-01 7.32E-01 
1.45E-01 1.45E-01 
7.43E-14 7.43E-14 
1.26E-02 1.26E-02 

.00E+00 .00E+00 
4.30E-10 4.30E-10 
1.27E-06 1.27E-06 
4.11E-04 4.11E-04 
5.51E-02 5.51E-02 
2.95E-01 2.95E-01 
6.47E-01 6.47E-01 
6.65E-01 6.65E-01 

.00E+00 .00E+00 
3.03E-05 3.03E-05 
2.28E-05 2.28E-05 

.00E+00 .00E+00 
5.48E-09 5.48E-09 
1.30E-05 1.30E-05 
1.19E-02 1.19E-02 
1.3bE-01 1.34E-01 
4.48E-01 4.b8E-01 
3.b8E-01 3.48E-01 
1.42E-01 .b2E-01 
4.7lE-01 '1.71E-01 
2.05E-02 12.05~-02 
6.60E-12 .6.60E-12 
4.71E;Ol. 4.7lE-01 

i? 7; 

bas i s 
1.0 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.92E-03 
3.72E-03 
1.58E+00 
3.63E-03 

.00E+00 
5.43E-15 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.55E-01 
5.34E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.32E-02 

.00E+00 
7.43E-14 
1.26E-02 

.00E+00 
1.89E-14 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.15E-05 
2.25E-05 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
7.61E-23 

.00E+00 
3.46E-01 
2.02E-02 
6.60E-12 
$.77E-01 

: i ce1  mass 10.1 MT UO 
365.3 d 730.5 d 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.02E-15 5.27E-30 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
7.43E-14 7.43E-14 
1.2OE-02 1.14E-02 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.3lE-07 7.90E-10 
1.37E-07 8.26E-10 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
7.01E-05 2.4OE-07 
6.60E-12 6.60E-12 
7.74E-09 2.65E-11 

f i s s i o n  products page 31 
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Pa r t  B 

sn115 
t c l 1 6  
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
cd l l7m 
in117 
i n l l 7 m  
sn117 
s n l  l7m 
t c l l 8  
r u l l 8  
r h l l 8  
pd118 
ag118 
ag118m 
cd118 
in118 
i n l l 8 m  
s n l l 8  
r u l l 9  
r h l l 9  
p d l l 9  
a g l l 9  
cd119 
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
s n l  l9m 
rul2O 
r h l 2 0  
pd120 
agl20 
cd120 
in120 
inl2Om 
rnl2O 
rh121 

charge 
.00E+00 

5.64E-06 
3.95E-03 
7.72E-02 
5.81E-01 
6.44E-01 
6.13E-02 

.00E+00 
4.24E-03 
1.59E-02 

.00E+00 
6.37E-08 
5.44E-04 
2.58E-02 
3.46E-01 
2.61E-01 
2.61E-01 
4.55E-01 
9.72E-02 
3.32E-01 
4.15E-01 

.00E+00 
1.06E-03 
1.89E-09 
7.82E-05 
5.11E-03 
1.57E-01 
2.91E-01 
2.07E-01 
4.88E-01 
4.88E-01 
3.74E-04 

.00E+00 
1.04E-05 
2.01E-03 
1.06E-01 
3.74E-01 
3.68E-01 
1.58E-01 
2.06E-01 
3.31E-01 

.00E+00 
1.95E-03 
1.24E-06 
3.84E-04 
4.87E-02 
2.43E-01 
5.07E-01 
5.13E-01 
6.05E-Of 

.00E+00 
9.60E-05 

T u f f  (47% 

d ischar  e 
. O O E + ~ O  

5.64E-06 
3.95E-03 
7.72E-02 
5.81E-01 

H2O) DBF 

- 0  d 

:ue 1 
n u c l i d  
bas i s  

1.0 d 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.58E-10 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.73E-04 
6.91E-04 
2.13E-03 
2.47E - 03 . OOE+OO 
1.03E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.18E-09 
1.18E-09 

.00E+00 - 

.00E+00 

.00E+00 . UOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 
1.95E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

le radioac 
= er  c r i t  
10.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

l.lOE-05 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 
.OOE+OO 
.OOE+00 
.00E+00 

1.58E-03 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

: i v i t y ,  cur 
c a l  nass 1 
365.3 d 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
8.88E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.22E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

f i s s i o n  products 

Pa r t  B 8% UO2 i n  T u f f  (47% H20) DBF Fuel  f i s s i o n  products 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

bas l s  =per c r i t i c a l  nass 10.1 MT UO2 
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charge 
1.79E-02 
1.74E-01 
5.19E-01 
3.74E-02 
5.26E-01 
5.57E-01 
4.69E-03 

.OOE+OO 
1.05E-05 
5.70E-03 
9.14E-02 
5.65E-01 
6.12E-01 
4.676-02 

.OOE+OO 
9.32E-04 
9.54E-05 

.OOE+OO 
8.31E-07 
8.5 1 E - 04 
3.27E-02 
3.60E-01 
4.21E-01 
1.16E-01 
6.29E-02 
5.96E-01 

.00E+00 
7.20E-17 
1.37E-07 
5.10E-04 
3.00E-02 
6.30E-01 
1.04E+00 

.00E+00 
1.34E-03 
2.40E-04 

.00E+00 
1 .O8E-04 
l.19E-02 
3.77E-01 
5.48E-01 
3.98E-01 
3.63E-01 
9.36E-01 
1.30E+00 

.00E+00 
3.00E-01 
2.40E-05 
5.17E-03 
4.54E-01 
1.22E+00 
1.24E-01 

dischar e 
1.79~-82 
1.74E-01 
5.19E-01 
3.74E-02 
5.26E-01 
5.57E-01 
4.69E-03 

.00E+00 
1.05E-05 
5.70E-03 
9.14E-02 
5.65E-01 
6.12E-01 
4.67E-02 

.00E+00 

I 
Par t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel f i s s i o n  products 

0 n u c l i d e  r a d i o a c t i v i t y ,  cu r ies  
bas i s  = er c r i t i c a l  mass 10.1 MT UO2 

charge dischar e .O d 1.0 d 10.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 
sb126 2.73E-02 2.73E-!2 2.73E-02 2.67E-02 1.74E-02 1.73E-02 1.73E-02 1.73E-02 1.73E-02 
sb126m 1.37E-01 1.37E-01 1.37E-01 1.24E-01 1.24E-01 1.24E-01 1.24E-01 1.24E-01 1.24E-01 
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te126 
xe126 
ag127 
cd l27  
in127 
in127m 
sn127 
sn127m 
sb127 
te127 
te127m 

1127 
xe127 
69128 
cd128 
f n128 
sn128 
sb l28 
sb128m 
te128 

1128 
xe128 
cd129 
f n l 2 9  
sn129 
snl29m 
sb129 
te129 
te129m 

1129 
xe l29 
xel29m 
cd130 
in130 
an130 
sb130 
abl30m 
te130 

1130 
i130m 

xe130 
cd131 
in131 
811131 
rb131 
te131 
t e l 3 l m  

1131 
xe131 
xe l3 lm 

Par t  B 

7: 

cd13 2 
In132 
bn132 
8b132 
rb132n 

I 
i 

!! 
Ci 
'1' 

i: 

j'' charge 
.6.99E-04 
.f 74E-01 'f :16E+01 

Tu f f  (47% 

.00E+00 

.OOE+OO 
2.4OE-03 
3.38E-01 
1.25~+00 
1.25~+00 
2.09E+OO 
3.10E+00 
5.48E+00 
5.45E+00 
9.59E-01 

.00E+00 
3.26E-10 
9.90E-04 
3.01E-01 
3.15~+00 
1.24E+01 
1.01E+00 
1.28~+01 

.00E+00 
8.48E-03 

.00E+00 
1.28E-01 
3.45E+00 
1.04E+01 
1.31 ~ + 0 1  
2.79~+01 
2.63€+01 
5.22E+00 
1.19E-02 

.00E+00 
1.07E-06 
5.05E-02 
3.18E+00 
3.77E+01 
9.05~+00 
4.95~+01 

.00E+00 
1.24E-01 
5.91E-02 

.00E+00 
6.2lE-03 
l.lOE+OO 
3.05~+01 
8.71~+01 
8.88~+01 
1.51E+01 
1 .OlE+O2 

.00E+00 
1.10E+00 

H2O) DBF 
! ', 

Fuel  
n u c l i d e  rad ioac  

. p a i s  =g.r c r f t  
0.0 d 

.IoE+oo .ooE+oo 

.00E+00 .OOE+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

t i v i t y ,  c u r i e s  
i c a l  M S S  10.1 UOZ 
365.3 d n o . 5  d 1826.3 d 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

f i s s i o n  products 

! 
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Par t  B 8% U02 in  Tu f f  (47% H20) DBF Fuel 
0 nucl ide  r r d i o a c t i v i t y ,  cur ies  

basis racr critical mass 10.1 IT U02 

f i s s i o n  products 

- So:o-b' -.jbi-3-d- . - -  
charae discharac - 0  d 1-0 d 736.5.d--i826.3 d 3652-5 d 

page 36 
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1 
Par t  B 8% UO2 i n  Tuf f  (47% 

charge 
2.01E+00 
4.75E+01 
1.71 E+02 
1.92E+02 
1.93E+02 
1.936+02 

.00E+00 

dischar e 
Z.OIE+!O 
4.7SE+O1 
1.71 E+O2 
1.92E+02 
1.33E+02 
1.93E+02 

.OOE+OO 
4.65E-05 
3.2OE-01 
1.20€+01 
1.42E+02 

H2O) DBF Fuel 
nuc 1 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 
7.84E-11 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
l.78E-06 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 
1.57~+00 
1.81~+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.84€+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.29E-05 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

de r rd ioa  r i e s  
f i s s i o n  products 

basis = er  c r i t i c a l  mass 10.1 MT UO2 
1.0 d 10.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

.OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

page 37 



28 17:08 

la144 
ce144 
pr144 
pr144m 
nd144 
i 145 

xe145 
cs145 
ba145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
ba146 
la146 
ce146 
pr146 
nd146 
pm146 
am146 
xe147 
cs147 
ba147 
la147 
ce147 
pr147 
nd147 
pm147 
sm147 
cs148 
ba148 
la148 
ce148 
pr148 
nd148 
pm148 
pm148m 

Par t  B 

sm148 
cs149 
ba149 
la149 
ce149 
pr149 
nd149 
pnr149 
sm149 
au149 
cs150 
ba150 
la150 
ce150 

.e  Name: or >ut BBA000000-01717-0200-00021 REV 00 ATTACHMEN T X X I l  - Page $9 

8% UOZ i n  T u f f  (47% H2O) DBF Fuc l f i s s i o n  produc page 38 . --- 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 W t  UO2 

1.0 d 10.0 d 365.3 d 730.5 d 1826.3 d 
7.86E-13 7.86E-13 7.86E-13 7.86E-13 7.86E-13 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
r00E+00 .OOE+OO .00E+00 .OOE+OO .OOE+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+OO .00E+00 .OOE+OO 

2.46E-03 .00E+00 .00E+00 .00E+00 .00E+00 
2.81E+01 2.16E-11 .00E+00 .00E+00 .00E+00 
1.93E-12 1.93E-12 1.93E-12 1.93E-12 1.93E-12 
1,53E-09 7.9OE-10 1.02E-10 6.70E-12 1.91E-1'5 
400E+00 .00E+00 .00E+00 .00E+00 .00E+00 
~00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
!00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

, . ,ij 
I * !ll  

I . .. 8 . 3. . , I 1  - 
' ', -. 

charge 
7.86E-13 
8.07E-06 
4.97E-02 
2.2OE+OO 
2.55E+01 

discharge 
7.86E-13 
8.07E-06 
4.97E-02 
2.2OE+OO 
2.55E+01 
3.61E+01 
3.71E+01 

.7lE+Ol ij .93E-12 

.55E-09 

.03E-06 

.80E- 03 
2.86E-01 
9.88E+00 

.:,i 'i '11; 
i ; .~  ,;, 1 
;.q 4 1.t: . . . -, . .: . : .  . I!.. 
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Pa r t  B 

sm154 
eu154 

!:;;; 
ce15 5 
pr155 
nd155 
p 1 5 5  
$11 5 5 
eu155 
gd155m 
gd155 
ce156 
pr156 
nd156 
pm156 
sm156 

charge 
.00E+00 

4.15E-01 
.00E+00 

2.90E-08 
5.04E-04 
3.09E-02 
6.63E-01 
1.45~+00 
1.66E+OO 
1.66E+00 
4.11E-05 

.00E+00 
3.77E-05 
3.6OE-03 
1.83E-01 
5.79E-01 
8.66E-01 

Tuff (47% 

d ischar  e . O O E + ~ O  
4.15E-01 

- aoE+ao 

H2O) DBF Fuel 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 HT U02 

1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

4.14E-01 4.06E-01 3.82E-01 3.53E-01 2.77E-01 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.0E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

6.26E-20 .00E+00 .OOE+OO .00E+00 .00E+00 
l166E+0O 1.60E+00 1.43E+00 1.23E+00 7.91E-01 

.OOE+00 .00E+00 .00E+00 .00E+00 .OOE+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.48E-01 .00E+00 .00E+00 .OOE+OO .00E+00 

f i s s i o n  products page 39 
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gd160 
tb160 
dy160 
nd161 
pm161 
sm161 
eu161 
gd16 1 
tb161 

1 
Par t  B 

0 

.00E+00 
5.04E-04 

.00E+00 
1.19E-06 
1.05E-04 
3.69E-03 
1.43E-02 
2.08E-02 
2.09E-02 

T u f f  (47% 

.OOE+OO 
5.04E-04 

.00E+00 
1.19E-06 
1.05E-04 
3.69E-03 
1.43E-02 
2.08E-02 
2.09E-02 

H2O) DBF Fue 1 
n u c l i  

f i s s i o n  products page 40 
de radioac 

charge 
.00E+00 

6.75E-06 
5.74E-04 
3.63E-03 
9.15E-03 
9.34E-03 

discharge . OOE+OO 
6.75E-06 
5.74E-04 
3.63E-03 
9.15E-03 
9.34E-03 

bas is  = e r  c r i t i c a l  inass 
1.0 d 10.0 d 365.3 d 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
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eu165 8.98E-06 
gd165 2.10E-04 
tb165 4.81E-04 
dy165 7.84E-04 
dy165m 6.13E-04 
ho165 .00E+00 
dy166 8.47E-05 
ho166 9.05E-05 
ho166m 1.14E-06 
er166 .00E+00 
er167 .00E+00 
er167m 2.75E-09 
er168 .00E+00 
yb168 .00E+00 
er169 1.45E-07 
tm169 .00E+00 
yb169 .00E+00 
er170 .00E+00 
tm170 8.96E-10 
tml70m .00E+00 
yb170 .00E+00 
er171 2.0lE-07 
tm171 2.05E.-07 
yb171 .00E+00 
er172 1.22E-07 
tin172 1.28E-07 
yb172 .00E+00 

t o t a l  2.05E+04 
1 

P a r t  B 8% UO2 i n  
0 

T u f f  (47% H2O) DBF Fue l  
n u c l i d e  concent ra t ions .  grams 

a c t  i n f d e s  page 41 

i n i t i a l  
3.61E+01 
5.79E-15 
4.22E-10 
1.39E-11 
5.00E-12 

b a s i s  %per 
30.0 r 50 

3 . 6 2 ~ + t l  3.6 
5.79E-15 5.8 
4.22E-10 4.2 
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2.73E-15 
2.89E-14 
3.43E-09 
6.06E-14 

.00E+00 
6.20E-12 
1.13E-11 
6.21E-06 
5.62E-10 
2.87E-11 

.OOE+OO 
1.57E-06 
6.53E-08 
2.49E-06 
9.66E-01 
4.97E-09 
1.68E-06 
1.11E-03 
6.07E-13 

.00E+00 
2.59E-06 
1.27E-05 
4.93E-01 
6 .02~+01 
6.36E-07 

H2O) DBF Par t  B 
0 

T u f f  (47% Fuel 
nuc l i de  concentrat ions.  grams 

ac t i n i des  page 62 

i n i t i a l  
1.24E+01 

.00E+00 
1.25E-04 
1.70E+00 

.00E+00 
3.34E-04 
4.23E - 09 
1.89E-09 

.00E+00 

.00E+00 

bas is  
30.0 y r  

1.24E+01 . OOE+OO 
1.25E-04 
1.71E+00 

.00E+00 
3.34E-04 
4.2%-09 
1.89E-09 

.00E+00 

.00E+00 

.00E+00 
4.14E-04 
2.96E+01 
2.43E+03 
1.56E+05 
4.37E+04 
9.38E-10 
8.64E+06 

.00E+00 
1.02E -32 

.00E+00 
9.76E-18 . OOE+OO 
4.54E-04 
9.83E+03 
2.69E-10 
2.97E-10 
8.73E-35 
8.97E-37 

.00E+00 

=per c r i t i c  
50.0 r 

1.24~+g1 
.00E+00 

1.2SE-04 
1.71 E+00 

.00E+00 
3.34E - 04 
4.23E-09 
1.89E-09 
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Par t  B 8% U02 i n  Tu f f  (47% H2O) DBF Fue 1 
nuc l i de  concentrations, grams 
bas i s  =per c r i t i c a l  mass 10.1 M T  U02 

30.0 r 50.0 r 100.0 r 150.0 r 
3 .85~-86  3 . 4 9 ~ - 8 6  2 .73~-86  2 .13~-g6  
1.10E-14 6.76E-15 2.00E-15 5.94E-16 
1.31E-08 6.10E-09 8.99E-10 1.32E-10 
8.31E-11 8.30E-11 8.27E-11 8.23E-11 
7.32E-13 7.30E-13 7.25E-13 7.20E-13 
1.31E-16 1.31E-16 1.31E-16 1.31E-16 
2.26E-19 2.26E-19 2.26E-19 2.26E-19 

.00E+00 .00E+00 .00E+00 .00E+00 
3.36E-34 3.36E-34 3.35E-34 3.34E-34 

.00E+00 .00E+00 .00E+00 .00E+00 
2.52E-36 3.49E-43 .00E+00 .00E+00 

.00E+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.39E-23 1.33E-23 l .2 lE-23 1.09E-23 
3.79E-28 1.31E-28 9.27E-30 6.55E-31 
3.82E-29 3.76E-29 3.62E-29 3.48E-29 
2.44E-36 1.29E-38 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+O0 .00E+00 
8.87E+06 8.87E+06 8.87E+06 8.87~+06 

ac t i n ides  

i n i t i a l  
4.25E-06 

, . 
120) DbF, Fuel  :$," ;I! n u c i l d e  r a d i o a c t i v i t y ,  cu r fes  

I!. bas is  = er c r i t i c a l  mass 10.1 )If UOZ 
20.0 f "b0.0 r g0.0 r 100.0 r 150.0 r 200.0 r 
.00E+& .OOE+~O . O O E + ~  .OOE+IO .OOE+~O .00E+80 

1.26~-06 1.26E-06 1.26E-06 1.27E-06 1.28E-06 1.28E-06 
i .  

Par t  B 8% UO2 !L t u f f  (47% 
,? ;\,. 
" :I*B i n i t i a l  '15.0 r 

he 4 ' p -  .00E+00 .00E+g0 
t 1206 ' 1.26E-06 1.26E-06 

I 
n 8 

8 , .  

: :!I-,, 

ac t  l n ides  
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Par t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel ac t  i n ides  page 45 
0 nuc l i de  r a d i o a c t i v i t y ,  cu r ies  

bas is  = e r  c r i t i c a l  mass 10.1 HT U02 
i n i t i a l  15.0 r 20.0 r 30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

th232 1.36E-06 1 .36~-g6  1 .36~-86 1.36E-86 1 .36~-86 1.37E-86 1 .38~-86 1.38E-86 1.39E-86 1 .40~-g6 1 .41~-86 
th233 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
th234 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91€+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 
pa231 8.05E-02 8.05E-02 8.05E-02 8.06E-02 8.07E-02 8.09E-02 8.12E-02 8.15E-02 8.18E-02 8.20E-02 8.26E-02 
pa232 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+OO .00E+00 
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Par t  B 8% U02 I n  Tuff (47% H20) DBF Fuel a c t  in ides  
0 nucl ide  r a d i o a c t i v i t y ,  cur ies  page 46 

basis  = cr c r i t i c a l  mass 10.1 WT UO2 
i n i t i a l  15.0 r 20.0 r 30.0 r P0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

en242 1.4lE-02 1 .37~-82 1 .34~-82 1.27E-g2 1.16E-82 9.04E-83 7.07E-53 5.53E-1;) 4.32E-g3 3.38E-g3 2.07E-$3 
cm243 9.23E-13 8.18E-13 7.24E-13 5.68E-13 3.49E-13 1.03E-13 3.07E-14. 9.08E-15 2.69E-15 7.98E-16 7.01E-17 
cm244 2.29E-06 1.89E-06 1.56E-06 1.06E-06 b.94E-07 7.28E-08 1.07E-08 1.58E-09 2.33E-10 3.43E-11 7.45~-13 
cm245 1 . 4 - 1  1 4 E - 1  1 . 4 - 1  1.43E-11 1.43E-11 1 . 4 - 1  1.41E-11 1 4 1 E - 1  1.40E-11 O E - 1  1 .39~-11  
em246 2.26E-13 2.26E-13 2.25E-13 2.25E-13 2.24E-13 2.23E-13 2.2lE-13 2.20E-13 2.18E-13 2.16E-13 2.13~-13 
cm247 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 l.18E-20 1 .18~-20 
cm248 9.6OE-22 9.59E-22 9.59E-22 9.59E-22 9.59E-22 9.59E-22 9.59E-22 9.59E-22 9.59E-22 9.59E-22 9.59E-22 
cut249 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 



Aug 28 17:08 1996 F i l e  Name: or igen l .output  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X l l  - Page 47 

.00E+00 

.00E+00 
5.89E-28 

.00E+00 

.00E+00 
5.86E-23 
9.17E-26 
6.13E-29 
6.85E-32 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.88E+02 

T u f f  (47% 

.00E+00 

.OOE+OO 
1.13E-29 

.00E+00 

.00E+00 
5.80E-23 
7.03E-26 
6.11E-29 
2.28E-32 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.83E+02 

H2O) DBF 

t o t a l  

P a r t  B Fue 1 
nuc l  i d  
b a s i s  

71.8k-a 
1.83E-04 
4.58E-06 
8.83E-06 
5.87E-05 
6.88E-06 

.00E+00 

.00E+00 
1.66E-07 

.00E+00 
2.71E-08 
1.61E-09 

.OOE+OO 

.00E+00 
5.26E-08 
1.32E-06 

.00E+00 
1.39E-09 

.00E+00 

.OOE+OO 
1.57E-05 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.45E-03 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
5.82E - 03 

.00E+00 

.00E+00 

f i s s i o n  products page 47 
concent ra t ions ,  grams 

>er  c r i t i c a l  mass 10.1 MT UO2 
50.0 r 100.0 r 150.0 r 

2.37E-g6 1 .43~-87  8.57E-g9 
1.83E-04 1.83E-04 1.83E-04 
4.58E-06 4.58E-06 4.58E-06 
8.83E-06 8.83E-06 8.83E-06 
5.87E-05 5.87E-05 5.87E-05 
6.86E-06 6.82E-06 6.78E-06 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
1.66E-07 1.66E-07 1.66E-07 

.00E+00 .00E+00 .00E+00 
2.71E-08 2.71E-08 2.71E-08 
1.61E-09 1.6lE-09 1.61E-09 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
5.26E-08 5.26E-08 5.26E-08 
1.32E-06 1.32E-06 1.32E-06 

.00E+00 .00E+00 .00E+00 
1.39E-09 1.39E-09 1.39E-09 

.00E+00 .00E+00 .00E+00 

.OOE+00 .OOE+OO .00E+00 
1.57E-05 1.57E-05 1.57E-05 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 
1.45E-03 1.45E-03 1.45E-03 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00~ .OOE+OO .00E+00 

.00E+00 "; .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
f.82E-03 ' 3 . 8 2 ~ - 0 3  $.82E-03 

.OOE+OO' .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

i n i t i a l  
2.25E-05 
1.83E-04 
4.58E-06 
8.83E-06 
5.87E-05 
6.89E-06 

.00E+00 

.00E+00 
1.66E-07 

.00E+00 
2.71E-08 
1.61E-09 

.OOE+OO 

.00E+00 
5.26E-08 
1.32E-06 

.OOE+OO 
1.39E-09 

.00E+00 

.00E+00 
1.57E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E-03 
..*OOE+OO 
4 '  00E+00 32 .*f ;:lo"; 
g!~OE+OO 
5.82~-03 
)00E+00 

:, ,00E+00 
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n l  74  
cu 74 
zn 74 
ga 74  
ge 74  
co 75 
n i  75 
cu 75 
zn 75 
ga 75 
ge 75 
ge 75m 
as 75 
n i  7 6  
cu 7 6  

1 
Part  B 

0 

fni t i a l  
.00E+00 . OOE+OO 

1.84E-01 
.00E+00 

3.71E-05 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.12E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.12E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.25E+OO 
.00E+00 

2.38E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.71E+00 
.00E+00 
.00E+00 

2.49E-05 

Tuff (47% 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 
5.01E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.65E-02 

.00E+00 

.00E+00 

H20) DBF 

20.0 yr 
.00E+00 
.00E+00 

1.84E-01 
.00E+00 

3.71E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.12E-01 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.12E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.25E+OO 
.00E+00 

2.38E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 

6 . 7 1 ~ + 0 0  
.OOE+OO 
.00E+00 

2.49E-05 

Fue 1 
nucl ide  concentra 
basis =per c r i t i c  

30.0 r 50.0 r 
. o o E + ~ o  . o o E + ~ o  
.00E+00 .00E+00 

1.84E-01 1.84E-01 
.00E+00 .00E+00 

3.71E-05 3.7lE-05 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.12E-01 4.12E-01 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 

1.12E+00 l.lZE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .OOE+OO 
.00E+00 .OOE+OO 

2.25E+00 2.25E+00 
.00E+00 .00E+00 

2.39E-02 2.40E-02 
.00E+00 .OOE+OO 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

6.71E+00 6.71E+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.49E-05 2.49E-05 

t ions,  gren 
e l  mass 10. 

100.0 yr  
.OOE+00 
.00E+00 

1.84E-01 
.00E+00 

3.71E-05 
.00E+00' 
.00E+00 
.00E+00 

f i s s i o n  products page 48 
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Pert  B 8% UO2 i n  
0 

i n i t i a l  
.00E+00 . OOE+OO 
.00E+00 

1.70E+01 
.00E+00 
.00E+00 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

2.78E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 

5.71E+01 
.00E+00 . O.OE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.11E-02 
.OOE+OO 

6 . 5 5 ~ + 0 1  
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

1.06E+02 
.00E+O0 
.00E+00 

4.05E-03 
.00E+00 
.00E+00 

Tuf f  (47% HZ01 DBF Fue 1 
nucl ide  
basis =I 

30.0 r 
.00E+)50 
.00E+00 
.00E+00 

l .70€+01 
.00E+00 
.00E+00 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO . OOE+OO 

2 . 7 8 ~ + 0 1  . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

5.71E+01 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.04E-03 
.00E+00 

6.55E+01 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

l.O6E+OZ 
.00E+00 
.00E+00 

4.05E - 03 
.OOE+OO 
.00E+00 

concent ra 
per c r i t i c  

50.0 r 
. O O E + ~ O  
.00E+00 
.00E+00 

1.70E+01 
.00E+00 
.00E+00 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.78€+01 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.71E+01 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+00 

8.35E-04 
.00E+00 

6.55E+01 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

1.06E+02 
.00E+00 
.00E+00 

4.05E-03 
.OOE+OO 
.00E+00 

~ t i o n s ,  gra 
: a l  mess 10 

100.0 r . O O E + ~ O  
.00E+00 
.00E+00 

1.7OE+Ol 
.00E+00 . OOE+OO 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

2.78E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.71E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E + 00  
.00E+00 

3.29E-05 
.00E+00 

6.55E+01 
.00E+00 . OOE+OO 
.00E+00 
.00E+OO 
.00E+00 

l.ObE+OZ . OOE+OO 
.00E+00 

4.05E-03 
.00E+00 
.00E+00 

f i s s i o n  products page 49 
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se 87 
b r  87 
k r  87 
r b  87 
s r  87 
s r  87m 
ge 88 
as 88 
se 88 

Pa r t  B Tuff (47% HZO) DBF Fue 1 
nuc l  i d  
bas i  s 

30.0 y r  
.00E+00 
.00E+00 
.00E+00 

1.99E+02 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.0OE+00 

2.70E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.17E-01 
1.60E-04 

.00E+00 
3.29E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.38E+02 
2.69E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.46E+02 
4.4OE-08 
' .00E+00 ::, .OOE+OO 

- I '  .OOE+OO *' .00E+00 ye OOE+OO 
1:. 00E+00 

i.Y * 

f i s s i o n  products 
t i o n s ,  gran 
e l  mass 10. 

100.0 r . O O E + ~ O  
.00E+00 
.00E+00 

1.99E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.70E+02 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

1.10E-01 
2.86E-05 

.00E+00 
3.29E+02 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.38E+02 
2.50E-11 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
3.46~+02 
4.4OE-08 
* r 00E+00 
' ~00E+00 

, -400E+00 ' ~00E+00 
; ~00E+00 
' ~dOE+OO . ,. 

e concentre 
=per c r i t i c  

50.0 y r  
.00E+00 
.OOE+OO 
.00E+00 

1.99E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

2.7OE+O2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

3.77E-01 
9.80E-05 

.00E+00 
3.29E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.38E+02 
2.63E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.46~+02 

,.4.40E-08 . *00E+00 
?00E+00 

;,; .00E+00 
.00E+00 

-!.00E+00 
*00E+00 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

1.99E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.28E-25 
2.70E+02 
3.17E-34 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.01E+00 
2.62E-04 

.00E+00 
3.28E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
1.23E-21 

.00E+00 
3.38E+02 
2.74E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.46E+02 
4.4OE-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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Pa r t  B 

zrlOO 
nb100 
nb100m 
mo100 
tclOO 
r u l  00 
rb lO 1 
s r l O l  
y10 1 

z r l O l  
nb lOl  
molOl 
t c l O l  
r u l O l  
~ 1 0 2  

y102 
t r l O 2  
nblO2 
mo102 
tc102 
tclO2m 
ru102 
rh102 
pdl02 
sr103 
y103 

zr103 
nb103 
mo103 
tc103 
ru103 
rh103 
rhl03m 
r r104  
y104 

zr104 
nb104 
10104 
tc104 
ru104 
r h  104 
rhl04m 
pd104 

y l 0 5  
r r105  
nb105 
no105 
tc105 
ru105 
rhlO5 
rhlO5n 
pdl05  

HZO) DBF 

20.0 r . O O E + ~ O  
.00E+00 
.00E+00 

4.11E+02 
.00E+00 

1.72E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 

3.40E+02 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

2.94E+02 
1.12E-10 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.22E+02 

.00E+00 . OOE+OO 

.00E+O0 

.OOE+OO 

.00E+00 

.00E+00 

.00E+O0 
1.47E+02 

.00E+00 

.00E+00 
6.78E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.04E+Ol 

Fue 1 
n u c l i d e  conc in t ra  
bas fs  =per c r i t i c  

30.0 r 50.0 r . O O E + ~ O  .ooE+~o 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.11E+O2 4.11E+02 
.00E+00 .00E+00 

1.72E+00 1.72E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 

3.40E+02 3.40E+02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.94E+02 2.94E+02 
1.03E-11 8.60E-14 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 - .OOE+OO 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

t ions ,  g r r ,  
a 1  mass 10 

100.0 y r  
.00E+00 
.00E+00 
.00E+00 

4.11E+02 
.00E+00 

1.72E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

3.40E+02 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

2.94E+02 
5 . 5 5 E -  19 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 
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Par t  B 

y106 
zr106 
nb106 
mo106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
aglO6 

y107 
zr107 
nb107 
mo107 
tc107 
ru107 
r h l 0 7  
pd107 
pdlO7m 
ag107 
zr108 
nblO8 
molO8 
tc108 
ru108 
r h  108 
rhl08m 
pd108 
ag108 
ag108m 
cd108 
zr lO9 
nb109 
1110109 
tc lO9 
ru109 
rhlO9 
rhl09m 
pdlO9 
pdlO9m 
agl09 
aglO9m 
cd109 
nb l lO  
mo l l0  
t c l l O  
rullO 
r h l l O  
r h l l 0 m  
pd110 
.g110 
801 1 Om 

Par t  B 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.78E-06 
9.08E-12 

.00E+00 
4.82E+Ol 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.54E+01 

.00E+00 
1.15E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E+01 
3.71E-17 
1.20E-08 
2.11E-05 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.05E+01 
6.7TE-21 
6.83E-15 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
4.79E+00 
9.22E-19 
5.95E-11 

Tu f f  (47% 

lu f f  (47% 

HZ01 DBF 

20.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

1.08E-08 
9.98E-15 

.00E+00 
4.82E+01 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.54E+01 

.00E+00 
1.15E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E+01 
3.52E-17 
1.14E-08 
2.11E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.05~+01 
2.84E-23 
2.87E-17 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.79E+00 
3.65E-23 
2.35E-15 

H20) DBF 

Fuel 
nuc 1 i de 
bas is  =I 

30.0 r 
.00E+&0 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

1.18E-11 
1.10E-17 

.00E+00 
4.82~+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
2.54E+01 

.00E+00 
1.15E-02 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45~+01 
3.33E-17 
1.08E-08 
2.11E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
1.05E+01 
1.19E-25 
1.20E-19 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.79E+OO 
1.45E-27 
9.32E- 20 

Fuel 
nuc l f de 

concentra 
)er c r i t i c  

50.0 r . O O E + ~ O  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

1.43E-17 
1.33E-23 

.00E+00 
4.82E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.54E+01 

.00E+00 
1.16E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E+01 
2.99E-17 
9.67E-09 
2.11E-05 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 
1.05E+01 
2.10E-30 
2.12E-24 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.79~+00 
2.26E-36 
1 -46E-28 

i 

concent rr 

t ions ,  grams 
e l  mass 10.1 MT UO2 

100.0 r 150.0 r . O O E + ~ O  .OOE+~O 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.3OE-32 .00E+00 
2.13E-38 .00E+00 

.00E+00 .00E+00 
4.82E+01 4.82E+01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.54E+01 2.54E+01 

.00E+00 .00E+00 
1.17E-02 1.19E-02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.45E+01 1.45E+01 
2.27E-17 1.73E-17 
7.36E-09 5.60E-09 
2.11E-05 2.11E-05 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 .00E+00 
1.05E+01 1.05E+01 

.00E+00 .00E+00 
2.77E-36 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
4.79E+00 4.79E+00 

.00E+00 .00E+00 
iQOE*00 .00E+00 

~ d s ;  . 
tfonn, prams 

f i s s i o n  products 

products 
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c d l  10 
n b l l  1 
m o l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  l m  
a9111 
a g l l  l m  
c d l l  1 
c d l l  lm 
nb112 
ma1 12 
t c l l 2  
r u l l 2  
r h l l 2  
p d l l 2  
a9112 
c d l l 2  
mol l3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
in113 
i n l l 3 m  
mol l4  
tc114 
r u l 1 4  
rh114 
pd114 
ag114 
cd114 
in114 
i n l l 4 m  
sn114 
mo l l 5  
tc115 
ru115 
rh115 
pd115 
as1 15 
ag115m 
cd115 
cd115m 
in115 
in115m 

Par t  B 

I n i  t i a l  
1.56E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.78E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.79E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 
2.18E-01 
3.42E-05 
2.46E-02 

.00E+00 

.OOE+OO 

.00E+00 
. .00E+00 

.00E+00 

.00E+00 

.00E+00 
2.58E+00 
9.86E-37 
6.13E-32 
3.20E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.78E-31 
9.35E-01 
8.308-38 

8% UO2 i n  

i n i t i a l  15.0 r 
sn115 4.8OE-02 4 .80~-g2 

1 ?if- 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.78E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.79E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.18E-01 
2.09E-05 
2.46E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.58E+00 

.OOE+OO 

.00E+00 
3.20E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
9.35E-01 

.00E+00 

H2O) DBF 

bas is  =per c r i t i c a l  mass 10.1 MT UO2 
30.0 r 50.0 r 100.0 r 150.0 r 

1 .56~ -g1  1 .56~ -g1  1 .56~ -g1  1.56E-81 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.78E+00 2.78E+00 2.78E+OO 2.78E+00 
.00E+00 .OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .OOE+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 

1.79E+00 1.79E+00 1.79E+00 1.79E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00. .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.18E-01 2.18E-01 2.18E-01 2.18E-01 
1.28E-05 4.79E-06 4.10E-07 3.51E-08 
2.46E-02 2.46E-02 2.46E-02 2.46E-02 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 
2.58E+00 2.58E+00 2.58E+00 2.58E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
3.20E-05 3.20E-05 3.20E-05 3.20E-05 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
9.35E-01 9.35E-01 9.35E-01 9.35E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

Fue l 
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT U02 

30.0 r 50.0 r 100.0 r 150.0 r 
4 .80~ -82  & . ~ O E - ~ Z  4 . a o ~ - L  ~ . B o E - ~  

f i s s i o n  products page 55 
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tc116 
ru116 
r h l l 6  
pd116 
ag116 
ag116m 
c d l l b  
in116 
in116111 
sn116 
t c l l 7  
ru117 
rh117 
pd117 
ag117 
ag117m 
c d l l 7  
cd l l 7m 
in117 
i n l l 7 m  
sn117 
sn l l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
ag118m 
c d l l 8  
i n 1  16 
in118m 
sn118 
r u l l 9  
rh119 
pd119 
ag1 19 
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
611119 
r n l  l9m 
ru120 
r h l 2 0  
pd l20  
ag120 
cd120 
in120 
inl2Om 
sn120 
rh121 

1 
P a r t  B 8% UO2 I n  T u f f  (47% H2O) DBF Fuel 

0 n u c l i d e  concentrat fons.  grams 
bas i s  =per c r i t i c a l  mais-10 

30.0 r 50.0 r 100.0 r . O O E + ~ O  . O O E + ~ O  . OOE+~O 
.00E+00 .OOE+OO .00E+00 

f i s s i o n  products  p a w  
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.00E+00 
3.15E-09 
7.23E-05 
1.22E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
1.44E+00 

.00E+00 

.00E+00 
1.05E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.30E-18 

.00E+00 
1.47E+00 
3.07E-07 
2.56E-25 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.44E+00 
3.05E-35 

.00E+00 
2.18E-03 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.76E-05 
2.85E+00 
3.92E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.36~+00 

'uf f (47% 

.OOE+OO 
2.95E-09 
6.78E-05 
1.22E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 
1.44E+00 . OOE+OO 

.00E+00 
1.05E-03 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
.7.2lE-23 

.00E+00 
1.47~+00 
3.07E-07 
6.52E-30 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.44E+00 

.00E+00 

.00E+00 
2.18E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.76E - 06 
2.85E+00 
1.10E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.36E+00 

H2O) DBF 

zftit-l; 
1.57E-09 
1.83E-01 
4.59E-10 

.00E+00 

.00E+00 

.00E+00 

Part B Fuel 
nuclide concentrationr, gran 
basis =per c r i t i c a t  mass 10. 

30.0 r 50.0 r 100 0 r 
2.07~-g7 2 .07~-g7 2.0?~-g7 

.57E-09 1.57E-09 

.84E-01 1.85E-01 

.59E-10 4.59E-10 
.00E+00 . .00E+00 .00E+00 
+00E*00 .00E+00 .00E+00 
.00E*00 .00E+OO 400E+00 

- f  ii' 

f iss ion products 

i n i t i a l  15.0 r 
sb126 2.07E-07 2.07E-g7 
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in127m 
sn127 
sn127m 
eb127 
te127 
te127m 
i 127 

xe127 
ag128 
cd128 
in128 
en128 
sb128 
sb128m 
te128 

i128 
xe128 
cd l29 
in129 
sn129 
sn129m 
sb129 
t e l 2 9  
tel29m 
i 129 

xe l29 
xel29m 
cd130 
in130 
sn130 
sb130 
sbl30m 
te130 

1130 
i130m 

xe130 
cd131 
in131 
sn131 
sb131 
te131 
t e l 3 l m  

1131 
xe131 
xe131m 

Par t  B Tu f f  (47% H20) DBF Fuel 
n u c l i d e  concentrat ions.  grams 

f i s s i o n  products 

bas i s  =per c r i t i c  
30.0 r 50.0 r . O O E + ~ O  .00E+80 
.00E+00 .00E+00 

i n i  t i e l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

;.83€+02 
.00E+00 
.54E-06 
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Pa r t  B 

sb137 
te137 

1137 
re137 
cs137 
ba137 
ba137m 
rb138 
te138 

1138 
re138 
ts 138 
t8138m 

T u f f  (47% H2O) DBF 

20.0 r 
.00~+80 
.00E+00 
.00E+00 
.OOE+OO 

1.54E+00 
5.63E+02 
2.35E-07 

,00E+00 
*OOE+00 
.00E+00 
.00E+00 
.00E+00 
*00E+00 

Fuel 
n u c l i d e  concentrat ions,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT U02 

30.0 r 50.0 r 100.0 r 150.0 r 
.OOE+~O .ooE+~o .ooE+~o .00E+80 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 

1.22E+00 7.71E-01 2.43E-01 7.64E-02 
5.63E+02 5.64E+02 5.64€+02 5.64€+02 
1.87E-07 1.18E-07 3.71E-08 1.17E-08 

*00E+00 .00E+00 .OOE+OO .00E+00 
tOOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 

f n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.94E+00 
5.63E+02 
2.97E-07 
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Par t  B 

re143 
cs 143 
ba143 
la143 
ce143 
pr 143 
nd143 
i 144 

xe l44 
cs144 
ba144 
la144 
ce144 
pr144 
pr 144m 
nd l44 

Tu f f  (47% H20) DBF 

20.0 r 
.ooE+~o 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.30E+02 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1 .O?E - 09 
4.49E-14 
2.62E-16 
5.16E+02 

Fue 1 
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT UO2 

30.0 r 50.0 r 100.0 r 150.0 y r  
. ooE+~o  .ooE+~o .OOE+~O .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 

5.30E+02 5.30~+02 5.30E+02 5.30€+02 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 - .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 r .00E+00 

1.48E-13 2.83E-21 1 .43~ -40  ,.00E+00 
6.22E-18 1.19E-25 .00E+00 ... 00E+00 
3.63E-20 6.95E-28 .00E+00 .00E+00 
5.16E+02 5.16E+02 5.16E+02 5.16E+02 

f i s s i o n  products 

i n i  t i e l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.30E+02 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO 

7.71E-06 
3.25E-10 
1.89E-12 
5.16~+02 
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1145 
xe145 
cs145 
be145 
La145 
cel45 
pr145 
nd145 
p 1 4 5  
sm145 
xe146 
cs146 
ba146 
la146 
ce146 
pr146 
nd146 
pm146 
sm146 
xe147 
cs147 
be147 
la147 
ce147 
pr147 
nd147 
pm147 
sm147 
cs148 
ba148 
la148 
ce148 
pr148 
nd148 
pm148 
pm148m 

Par t  B T u f f  (47% H 2 O )  DBF Fuel 
nuc l i de  concentrat ions,  grams 
bas is  =Dtr  c r i t i c a l  mess 10.1 WT U O 2  

f i s s i o n  products 

i n i t i a l  
2.58E+00 

.00E+00 

.00E+00 
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Pa r t  B 8% UO2 i n  

i n i t i a l  
sm154 8.99E+00 
eu154 6.84E-04 

5.96E-01 ? .OOE+OO 
ce155 .00E+00 
pr155 .00E+00 
nd155 .00E+00 
pm155 .00E+00 
sm155 .00E+00 
eu155 7.65E-04 
gd155m .00E+00 
gd155 8.61E-01 
ce156 .OOE+OO 
pr156 .00E+00 
nd156 .00E+00 
pm156 .00E+00 
am156 ;' .00E+00 
eu156 ! .00E+00 
ad156 1 5.66E+00 
ee l57  .E .00E+OO 
p r l 5 7  r .OOE+OO 
ndl57 : .00E+00 

' +' . 8 

. i  . ? 

P$ i -. 

T u f f  (47% H2O) DBF f i s s i o n  products 
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.00E+00 . OOE+OO 

.00E+00 
7.02E-02 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 
1.65€+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.45E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.96E-02 
1.72E-38 
6.86E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Tuff  (47% Per t  B 
0 

Fue 1 
nucl ide concentrstions, grams 

f i s s i o n  products page 63 

b a s i s  =ner c r i t i c a l  m a i s - l n - l  wr lln3 
i n i t i a l  
.O6E-02 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.93E-02 
.OOE+OO 
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ho165 
dy166 
ho166 
ho166m 
er166 
e r167  
er167m 
er168 
yb168 
e r l 6 9  
tm169 
yb169 
e r  170 
tm170 
tml70m 
yb170 
e r l 7 l  
t m l 7 l  
yb171 
e r  172 
tm172 
yb172 

t o t a l  
1 

P a r t  B 8% UO2 i n  T u f f  (47% H20) D B F  Fue l  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

b a s i s  =ner c r i t i c a l  mass 10.1 W T  U O ~  

f i s s i o n  p roduc t s  page 64 

56 .0 - .  . . . , i .  . - . .  ... --- 
i n i t i a l  15.0 y r  20.0 y r  30.0 r y r  0.0 r 150.0 y r  200.0 y r  250.0 y r  300.0 r 400.0 y r  

h 3 2.17E-01 1.64E-01 1.24E-01 7.05E-g2 2 . 2 4 ~ - 0 2  1 . 3 8 ~ - g 3  8.29E-05 4.98E-06 3.00E-07 1.80E-88 6.52E-11 
li 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
L i  7 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
be  9 . 0 0 ~ + 0 0  .00E+00 . 0 0 ~ + 0 0  .OOE+OO . 0 0 ~ + 0 0  . 0 0 ~ + 0 0  .OOE+OO - O a ~ + n o  . a n ~ + o n  .onF+nn .onF+nn 
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cu 75 .00E+00 .00E+00 
zn 75 .00E+00 .00E+00 
ga 75 .00E+00 .00E+00 
ge 75 .00E+00 .00E+00 
ge 75m .00E+00 .OOE+OO 
as 75 .00E+00 .00E+00 
n i  76  .00E+00 .00E+00 
cu 76  .00E+00 .00E+00 

1 
P a r t  B 8% UOZ i n  T u f f  (47% 

0 
H20) DBF Fue 1 

n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas is  = e r  c r i t i c a l  mass 10.1 UT UO 

30.0 r  g0.0 r 100.0 r  150.0 r 
.OOE+i0 . o o E + ~ o  . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 - .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO. .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.09E-02 3.09E-02 3.09E-02 3.09E-02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

f  iss ior  page 65 i products 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 

3.09E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 



Aug 28  17:08 1996 F i l e  Name: o r i g e n l . o u t p u t  BBAOO0000-01717-0200-00021 REV 00 . ATTACHMENT X X l l  - Page 65 

P a r t  B 8% UO2 i n  
0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

4.35€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  ( 4 7 %  H20) DBF Fue l  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  

30.0 r . O O E + ~ O  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.19E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

a1 mass 
00.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.29E - 02 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

f i s s i o n  products page 66 
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r b  86 .00E+00 
r b  86m .00E+00 
s r  86 .00E+00 
ge 87  .00E+00 
as 8 7  .00E+00 
se 8 7  .00E+00 
b r  8 7  .00E+00 
k r  8 7  .00E+00 
r b  8 7  1.18E-05 
s r  8 7  .00E+00 
s r  87m .00E+00 
ge 88 .00E+00 
as 88 .00E+00 
se 88 .00E+00 

1 
P a r t  B 8% U02 i n  

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.69E-20 
.00E+00 

2.51E-24 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

1.43E+02 
1.43E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.01E-17 . OO€+OO 

.00E+00 
1.59E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.89E-12 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
l.18E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.18E-05 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

H2O) DBF Fuel 
n u c l i d e  r a d i o a c t i v i t v .  cur 
b a s i s  

30.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.71E+01 
8.71E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.55E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.89E-12 

.00E+00 

i c a l  mass 
100.0 r . OOE+~O 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00~+00 '  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.55E+01 
1.55E+01 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.45E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
4.89E-12 

.00E+00 

f i s s i o n  p roduc ts  page 67 
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br  
k r  
r b  
sr  

Y 
z r  
nb 
nb 
br 
k r 
r b  

1 
Par 

0 

s r 
Y 

z r 
nb 
nb 
b r 
k r  
r b  
s r 

Y 
zr  
nb 
nb 
mo 
br 
k r  
r b  
sr 

Y 
zr  
nb 
mo 
k r  
r b 
sr  
Y 

z r  
nb 
nb 
no 
k r  
r b 
s r 
Y 

z r  
nb 
nb 
110 
t c  
r b  
sr  
Y 

z r  
nb 

i n i  t i e l  
.OOE+OO 
.00E+00 
.00E+00 

2.74E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.41E-15 
3.11E-15 
1.66E-17 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
7.20E-08 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Tuff (47% 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 
6.25E-01 

.00E+00 
6.25E-01 

.00E+00 

.00E+00 

.00E+00 

HZ01 DBF 

20.0 r 
. o o E + ~ o  
.00E+00 
.00E+00 

2.74E-05 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.2OE-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E*00 

F u e l  
nucl i 
basis 

30.0 r 
.00E+1;0 
.00E+00 
.00E+00 

2.74E-05 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.20E-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

de radioac 

'D e r  c r i t  
0.0 r 

. ooE+~o  

.00E+00 

.00E+00 
2.73E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.2OE-08 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E*00 

t i v i t y ,  cu 
ice1  mass 

100.0 yr 
.00E+00 
.00E+00 
.00E+00 

2.73E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.2OE - 08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.25E-01 

.00E+00 
6.25E-01 

.00E+00 

.00E+00 
' .00E+00 

~ r i e s  
10.1 MT U 

150.0 yr 
.00E+00 
.00E+00 
.00E+00 

2.72E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7. ZOE - 08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  products page 68 
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P a r t  B 8% U02 i n  T u f f  (47% H2O) DBF Fue l  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

f i s s i o n  p roduc t s  page 69 

I b a a l a  rncr critical hbaa 10.1 YT UO? --- .  - - - - .. . - - - . - - . . . . - - - 
i n i t i a l  15.0 r 20.0 r 30.0 r 56:0-'r"100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

zr100 .OOE+OO . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .ooE+~o  . O O E + ~ O  . O O E + ~ O  .ooE+~o . . o o E + ~ o  .ooE+~o 
nblOO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
nblOOm .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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Pa r t  B 

y106 
21-106 
nb106 
mo106 
tc106 
ru106 
r h l 0 6  
rhl06m 
pd106 
ag106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pd107m 
ag107 
21-108 
nblO8 
mo108 
tc108 
ru108 
rh108 
rhlO8m 
pd l08  
ag108 
ag108m 
cd108 
21-109 
nb l09  
no1 09 
tc lO9 
ru109 
rh lO9 
rhlO9m 
pdlO9 
p d l  O9m 
ag109 
aglO9m 
cdlO9 
n b l l O  
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
rh l lOm 
p d l l 0  

i n i t i a l  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.24E-02 
3.24E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.31E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.73E-08 
3.14E-07 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
1.77E-11 
1.77E-11 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% H20) DBF Fuel 
nuc l i 
b a s i s  

30.0 r . O O E + ~ O  
.DOE+OO 
.00E+00 
.00E+00 
.00E+00 

3.92E-08 
3.92E - 08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.31E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.45E-08 
2.81E-07 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.12E-16 
3.12E-16 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

de r s d i o a c t i v i t  

=F e r  c r i t i c a l  
0.0 r 100. 

. ooE+~o  .OO 

.00E+00 -00 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 
4.74E-14 7.63 
4.74E-14 7.63 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.OOE+OO .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 -00 

.00E+00 -00 

.00E+00 .OO 

.00E+00 .OO 
1.31E-02 1.31 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 
2.19E-08 1.67 
2.52E-07 1.92 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 -00 

.00E+00 .OO 

.OOE+OO .OO 

.OOE+OO -00 

.00E+00 .OO 
5.50E-21 .OO 
5.50E-21 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+00 .OO 

.00E+OO .OO 

.00E+00 .OO 

f i s s i o n  products 
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Pa r t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel 
0 n u c l i d e  r a d i o a c t i v i t v .  cu r i es  

c d l l  
n b l l  
mo l l  
t c l l  
r u l l  
r h l l  
p d l l  
p d l  1 
a g l l  
a g l l  
c d l  1 
c d l  1 
n b l l  
mo l l  
t c l l  
r u l l  
r h l l  
p d l  1 
a g l l  
c d l l  
mo l l  
t c l l  
r u l l  
r h l l  
p d l  1 
a g l l  
a g l l  
c d l l  
c d l l  
in11 
in11 
mo l l  
t c l l  
r u l l  

$l l 
a g l l  
c d l l  
i n 1  1 
i n 1  1 
s n l l  
no1 1 
t c l l  
r u l l  
r h l l  c:; 
r g l l  
c d l  1 
c d l l  
I n 1  1 
i n11 

1 

i n i t i a l  
0 .OOE+OO 
1 .00E+00 
1 .00E+00 
1 .00E+00 
1 .00E+00 
1 .00E+00 
1 .00E+00 
l m  .00E+00 
1 .00E+00 
l m  .00E+00 
1 .00E+00 
l m  .00E+00 
2 .00E+00 
2 .OOE+OO 
2 .00E+00 
2 .00E+00 
2 .00E+00 
2 .00E+00 
2 .00E+00 
2 .00E+00 
3 .00E+00 
3 .00E+00 
3 .00E+00 
3 .00E+00 
3 .00E+00 
3 .00E+00 
3m .00E+00 
3 7.43E-14 
3m 7.68E-03 
3 .00E+00 
3m .00E+00 
4 .00E+00 
4 .00E+00 
4 .00E+00 
4 .00E+00 
4 .00E+00 
4 .00E+00 
4 .OOE+00 
4 1.36E-27 
4m 1.42E-27 
4 .00E+00 
5 .00E+O0 
5 .00E+00 
5 .00E+00 
5 .00E+OO 
5 .00E+00 
5 .00E+00 
5n  .00E+00 
5 .00E+00 
5n 4.52E-27 
5 6.60E-12 
5 1  5.02E-31 

bas is  
30.0 r 
.00E+60 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.43E-14 
2.87E-03 ' 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.60E-12 

.00E+00 

= e r  c r i t  
g0.0 r 
.00E+60 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.43E-14 
1 .OBE-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.60E-12 

.OOE+OO 

i c a l  mass 
100.0 r 

. O O E + ~ O  

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.43E-14 
9.2lE-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
6.60E- 12 

.00E+00 

f i s s i o n  products page 71 
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P a r t B  
0 

8% U02 i n  T u f f  (47% H2O) DBF Fuel 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas t s  =pcr c r i t i c a l  mass 10.1 MT U02 

20.0 r 30.0 r 0.0 r 100.0 y r  150.0 r 200.0 r 
. O O E + ~ O  .ooE+~o  .OOE+~O .00E+00 .ooE+~o . ooE+~o  
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

f i s s l o n  p roduc ts  page 72 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

3.45E-07 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

an115 
tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
c d l l 6  
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
cd l l 7m  
in117 
i n l l 7 m  
sn117 
s n l  l7m 
t c l l 8  
ru118 
rh118 
pd118 
a g l l l  
ag118m 
cd118 
in118 
i n l l 8 m  
an118 
ru119 
rh119 
pd119 
a g l l 9  
cd119 
c d l  1 9m 
in119 
i n l l 9 m  
sn119 
an1 19m 
ru120 
rh l2O 
pd120 
agl2O 
cdl2O 
in120 
inl2Om 
sn l20  
rh121 

1 
tuff (47% produc ts  
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i n i t i a l  15 0 r 20.0 r 30.0 r 50.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 
pd121 .OOE+OO . o~E+!o .OOE+!O .00E+g0 .00E+g0 . ooE+!o .00E+g0 . OOE+~)O .OOE+!O . OOE+!O . O O E + ~ O  
ag121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cd121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

P a r t  B 
0 

T u f f  (47% 

i n i t i a l  15.0 r 
sb126 1.73E-02 1.73E-i2 
sb126m 1.24E-01 1.24E-01 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 
1.82E-27 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+OO 
7.2OE-17 7.20E-17 7.2OE-17 

.00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .bOE+OO .00E+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.0OE+00 .OOE+OO .OOE+OO 

.00E+00 .00E+b0 .00E+00 

.bOE+OO .OOE+OO .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 
6.42E-04 4.00E-06 1.22E-11 

.00E+00 .00E+O0 .OOE+OO 
1.57E-04 9.77E-07 2.99E-12 

.00E+00 .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
1.24E-01 1.24E-01 1.24E-01 

Fue 1 
n u c l i d e  r a d i o a c t i v i t y ,  cl 
b a s i s  = e r  c r i t i c a l  mass 

30.0 r g0.0 r 100.0 r 
1.73E-82 1.73E-g2 1.73E-g2 
1.24E-01 1.24E-01 1.24E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.20E-17 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.52E-28 

.00E+00 
8.59E-29 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23E-01 

f i s s i o n  

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.20E-17 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23E-01 

p roduc t s  

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 
7.20E-17 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.OOE+OO .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23E-01 

page 74 
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P a r t  B 8% UO2 in  T u f f  (47% H20) DBF Fuel  f i s s i o n  products page 75 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

bas i s  = e r  c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  15.0 r 20.0 r 30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

cd132 .00E+00 .OOE+~O .OOE+!O .ooE+~o .ooE+~o .ooE+~o .ooE+~o .OOE+~O .OOE+~O .ooE+~o  .ooE+~o 
tn132 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
rn132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
sb132 .00E+00 .00E+00 .00E+00 .00Et00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sb132a .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00Et00 .00E+00 .00E+00 .00Et00 .00Et00 .00E+00 
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Pa r t  B 8% UO2 i n  Tu f f  (47% 
0 

i n i t i a l  15.0 r 
rb137 .00E+OO .ooE+~o 
te137 .00E+00 .00E+00 

1137 .00E+00 .00E+00 
xe137 .00E+00 .00E+00 
cs137 1.69E+02 1.51E+02 
ba137 .00E+00 .00E+00 
ba137m 1.60E+02 1.42E+O2 
sb138 .00E+00 .00E+00 

H20) DBF Fuel f i s s i o n  products  page 76 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = er  c r i t i c a l  mass 10.1 HT UO2 

20.0 r 30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300 .0y r  400.0 r 
.OOE+~O .ooE+~o .ooE+~o .00E+i0 .ooE+~o .ooE+~o  .ooE+~o  .00E+00 .ooE+!o 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 - .  
.00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 I 

1.34E+02 1.06E+02 6.71E+01 2.11E+Ol 6.65E+00 2.lOE+00 6.60E-01 2.08E-01 2.06E-02 g 4.0,1  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+OO .00E+00 .00E+00 E 1 

1.27E+02 l.OlE+OZ 6.33E+Ol 1.99E+O1 6.28E+00 1.98E+00 6.23E-01 1.96E-01 1.95E-02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 v 

y 
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Pa r t  B 

xe143 
cs 143 
ba143 
la143 
ce143 
pr143 
nd143 

f 144 
re 144 
cs144 
ba144 

8% UO2 i n  Tuff (47% HZO) 08F Fue 1 
n u c l i d e  radioac t i v i t y ,  c 

i c a l  mass 
100.0 r . O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

u r i e s  
10.1 MT U02 

150.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s l o n  products 

30.ias:s =! e r  c r i t  
0 0  r . O O E + ~ O  . o ~ E + ~ o  

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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Par t  B 8% UO2 fn  

i n i t i a l  
7.86E-13 

.00E+00 

.OOE+OO 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.OOE+OO 
1.93E-12 
2.36E-21 

,00E+00 
.OOE+OO 
r00E+00 
,00E*00 

Tuf f  (47% H20) DBF 

7!:i!-!i 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.93E- 12 
,00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E*00 

Fue 1 
nucl ide  r a d i o a c t i v i t y ,  cur ies  
bas is  = er c r i t i c a l  mass 10.1 MT UO2 

30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 
7 .86~-73  7.86E-r3 7.86E-T3 7.86E-!3 7.86E-T3 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.93E-12 1.93E-12 1.93~-12 1.93E-12 1.93E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 1 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 ,OOE+OO 

.OOE+OO .00E+00 .OOE+OO .00E+OO r00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 ,OOE+OO 

f i s s i o n  products page 
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p r150  
nd150 
pm150 
sm150 
tu150 
be151 
La151 
ce151 
p r151  
nd151 
pm151 
sml5 1 
eu151 
ba152 
la152  
ce152 
pr152 
nd152 
pm152 
pm152m 
sm152 
eu152 
eu152m 
gd152 
la153 
ce153 
pr153 
nd153 
pm153 
sm153 
eu153 
gd153 
la154 
ce154 
pr154 
nd154 
pm154 
pm154m 

P a r t  B 

sm154 
eu154 

f:;;: 
ce155 
pr 155 
nd155 
pm155 
sm155 
eu155 
gd155m 
@dl55  
ce156 
p r156  
nd156 
pm156 
sm156 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.27E-06 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.38€+01 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.27E+00 

.00E+00 
1.55E-10 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
4.91E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF 

20 0 r 
.0riE+r;0 

8.25E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.58E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
7.13E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 .lOE+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.78E-01 

.00E+00 
1.55E-10 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.08E-24 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

de r a d i o a  
= e r  c r i  ! . ti!+li; 
7.33E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.01E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% rue 1 
nuc 1 i 

f i s s i o n  p roduc t s  

b a s i s  
30.0 r 
.00E+g0 

3.68E - 02 
.00E+00 
.00E+00 
.00E+00 

i n i t i a l  
.00E+00 

1.85E-01 
.00E+00 
.00E+00 
.00E+O0 
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eu156 
gd156 
ce157 
p r157  
nd157 
pm157 
8111157 
eu157 
gd157 
pr158 
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm16 1 
sm16 1 
eu161 
ad161 
tb161 

1 
P a r t  B 

0 

1996 F i l e  Name: o r  

T u f f  (47% 

i n i t i a l  15.0 r 
.00E+00 . O O E + ~ O  
.00E+00 .OOE+00 
.00E+00 .00E+00 
.00E+00 . OOE+00 

i g e n l . o u t p u t  BBA000000-01717-0200-00021 REV 00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H Z O )  DBF 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Fue l 
n u c l i d e  r a d i o a c t  
b a s i s  = e r  c r i t i  

30.0 r 0 r . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 

i v i t y ,  c u r i e s  
c a l  mass 10.1 HT UO 
100.0 r 150.0 y r  

. O O E + ~ O  .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 . OOE+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

' X X I  I - Page 78 

f i s s i o n  p roduc t s  page 80 
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eu165 
gd165 
tb165 
dy165 
dy165m 
ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
er168 
yb168 
er  169 
tm169 
yb169 
er  170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er  172 
tm172 
yb172 

: o t a l  

Pa r t  B 

he 4 
t 1206 
t1207 
t l 2 0 8  
t l 2 0 9  
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 

q:: : 
b1209 
bi210m 
b i210 
b i211  
bi  21 2 
b i213 
b i214 
p02 1 0 
po2l  l a  
p 0 2 l l  
p0212 
po213 
p0214 

i n i t i a l  
3.82E+01 
6.06E-15 
4.31E-10 
2.92E-13 
5.34E-12 
1.73E+00 
1.73E-01 

Tu f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 
1.13E -06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.08E-27 

.00E+00 

.00E+00 

.00E+00 
1.50E-10 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.12E+02 

H20) DBF 

1000.0 r 
4.13E+&1 
6.54E-15 
4.49E-10 
3.20E-15 
5.87E-12 
1.98E+00 
1.93E-01 
2.55E-02 
2.48E-08 
1.41E-02 
3.48E-09 
1.90E-12 
3.28E-08 

.00E+00 
1.85E-01 

.00E+00 
8.68E-06 
2.06E-10 
1.80E-13 
5.90E-09 
2.44E-08 
2.4OE-04 

.00E+00 
2.28E-15 
9.46E-24 
8.87E-18 
3.35E-15 

Fuel 
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l  
4.62~+g1 5.56E+g1 6 .44~+81 7.27E+!1 
7.30E-15 8.81E-15 1.03E-14 1.18E-14 
4.77E-10 5.31E-10 5.83E-10 6.33E-10 
2.62E-15 2.95E-15 3.29E-15 3.62E-15 
6.79E-12 8.78E-12 1.09E-11 1.32E-11 
2.44E+00 3.50E+00 4.77E+OO 6.23E+00 
2.28E-01 3.05E-01 3.91E-01 4.84E-01 
2.55E-02 2.55E-02 2.55E-02 2.55E-02 
2.87E-08 3.7lE-08 4.61E-08 5.56E-08 
1.57E-02 1.9OE-02 2.22E-02 2.54E-02 
3.69E-09 4 . l lE-09 4.51E-09 4.90E-09 
1.55E-12 1.75E-12 1.95E-12 2.15E-12 
3.67E-08 4.43E-08 5.18E-08 5.91E-08 

.00E+00 .00E+00 .00E+00 .00E+00 
2.35E-01 3.58E-01 5.13E-01 7.03E-01 

.00E+00 .00E+00 .00E+00 .00E+00 
9.69E-06 l.17E-05 1.37E-05 1.56E-05 
2.19E-10 2.44E-10 2.67E-10 2.90E-10 
1.47E-13 1.66E-13 1.85E-13 2.03E-13 
6.83E-09 8.83E-09 1.lOE-08 1.32E-08 
2.72E-08 3.29E-08 3.84E-08 4.39E-08 
2.67E-04 3.2%-04 3.78E-04 4.32E-04 

.00E+00 .00E+00 .OOE+OO .00E+00 
2.42E-15 2.69E-15 2.95E-15 3.21E-15 
7.75E-24 8.73E-24 9.71E-24 .07E-23 
1.03E- 7 1.33E-17 1.65E-17 1.99~-17 
I . T ~ E - ~ S  4.52E-15 *.29E-,S 6.04E-15 

a c t i n i d e s  
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p02 1 5 
p02 16 
~ 0 2 1 8  
at217 
rn218 
rn219 
rn220 
rn222 
f r221 
f r223 
ra222 
re223 
ra224 
re225 
re226 
re228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

Par t  B 

th232 
th233 
th234 
pa23 1 
pa232 
pa233 
pa234m 
pa234 
pa235 
u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u23.7 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np23 7 
np238 
np239 
np240m 
np240 
np24 1 

Tu f f  (47% H20) DBF Fuel 
nuc l i de  concentrations, grams 
bas is  =per c r i t i c a l  mass 10.1 MT U02 

2000.0 r 4000.0 y r  6000.0 r 8000.0 y r l  
1.49E+gl 1.74E+01 2.00E+i1 2.25E+01 

.00E+00 .OOE+OO .00E+00 .00E+00 
1.25E-04 1.25E-04 1.25E-04 1.25E-04 
1.93E+00 2.15E+00 2.36E+00 2.56E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.34E-04 3.33E-04 3.33E-04 3.33E-04 
4.23E-09 4.236-09 4.23E-09 4.23E-09 
1.89E-09 1.89E-09 1.89E-09 1.89E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.39E-08 2.36E-08 2.33E-08 2.30E-08 
3.55E+01 4.14E+01 4.73E+01 5.31E+01 
2.43E+03 2.426+03 2.40E+03 2.39E+03 
1.57E+05 1.57E+05 1.58E+05 1.58E+05 
4.38E+04 4.39E+04 4.39E+04 4.39E+04 
3.56E-21 3.03E-21 2.57E-21 2.19E-21 
8.64E+06 8.64E+06 8.64E+06 8.64E+06 

.00E+00 .00E+00 .00E+O0 .00E+00 
2.64E-32 4.27E-32 5.90E-32 7.52E-32 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 
4.49E-04 4.44E-04 4.38E-04 4.33E-04 
9.82E+03 9.82E+03 9.81E+03 9.81E+O3 
1.67E-14 8.99E-19 4.83E-23 2.59E-27 
2.67E-10 2.04E-10 1.69E-10 1.40E-10 
2.25E-34 3.656-34 5.04E-34 6.42E-34 
2.32E-36 3.75E-36 5.18E-36 6.60E-36 

.00E+O0 .00E+00 .00E+00 .00E+00 

ac t i n ides  

i n i t i a l  
1 .29E+O 1 

.00E+00 
1.25E-04 
1.75E+00 

.OOE+OO 
3.34E-04 
4.23E-09 
1.896-09 

.OOE+OO 

.00E+00 

.00E+00 
1.05E-05 
3.08E+01 
2.44E+03 
1.56E+05 
4.38E+04 
1.62E-17 
8.64E+06 

.OOE+OO 
1.33E-32 

.00E+00 

.00E+00 

.00E+00 
4.53E-04 
9.83E+03 
4.36E-11 
2.87E-10 
1.13E-34 
1.17E-36 . OOE+OO 

2000.0 y r l  
2.77~+01 

.00E+00 
1.25E-04 
2.94E+OO 

.00E+00 
3.33E-04 
4.23E-09 
1.89E-09 
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Par t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 
0 nuc l i de  concentrations, grams 

i n i  t i a l  
6.24E-07 
1.36E-18 
9.21E-15 
8.07E-11 
6.94E-13 
1.31E-16 
2.26E-19 

.00E+00 
3.31E-34 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.67E-24 
l.19E-36 
2.87E-29 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.87E+06 

bas is  
2000.0 r 

2.40~-'30 
1.70E-35 
2.26E-41 
7.08E-11 
5.49E-13 
1.31E- 16 
2.25E-19 

.00E+00 
3.10E-34 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
2.82E-25 

.00E+00 
8.35E-30 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
8.87E+06 

=per c r i t i c  
4000.0 r 

1.29E-74 
.00E+00 
.00E+00 

6.01E-11 
4.09E-13 
1.3lE-16 
2.24E-19 

.00E+00 
2.87E-34 

.00E+00 

.00E+00 

ac t  i n ides  page 83 

I P a r t  B 8% U02 In  Tuff (47% H2O) DBF Fuel  ' - ac t  i n ides  page 84 
I ' t ,  0 :, . s -  4: 4 , f ,.- , + L s z  1. huc l fde  r a d i o a c t f v i t y ,  c u r i e s  

.z I bas is  = e r  c r i t i c a l  mass 10.1 ttT u02 
).O r 40!0.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 y r  

E+bO .OOE+~O .OOE+~O .OOE+~O . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .OOE+!O .00E+00 
-06 1.59E-06 1.92E-06 2.24E-06 2.56E-06 2.87E-06 3.18E-06 3.47E-06 3.77E-06 
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Par t  B 

th232 
th233 
th234 
pa23 1 
pa232 

H2O) DBF Fue 1 
nuc l i de  r a d i o a c t i v i t y ,  cu r ies  
bas is  = er  c r i t i c a l  mass 10.1 M T  UO2 

2000.0 r 40g0.0 r 6000.0 r 8000.0 r lOOOO.O r 
1.63E-g6 1.91~-86 2.19~-86 2.47E-86 2.75E-66 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
2.91E+OO 2.91E+OO 2.91E+00 2.91E+00 2.91€+00 
9.1lE-02 1.01E-01 1 . E - 1  1.21E-01 1.30E-01 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

ac t  inidea Page 

I n i  t f a l  
1.41E-06 

.00E+00 
2.91€+00 
6.26E-02 

.00E+00 
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Pa r t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel a c t i n i d e s  page 86 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

bas i s  = e r  c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  500.0 r 1000.0 r 2000.0 r 40g0.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r 

cm242 2.07E-03 1.26E-g3 1.08E-g4 7.94E-87 4.28E-rl 2.30E-r5 1.23E-!9 6.63E-$4 3.56E-$8 2 .28E-g~  .00E+80 
cm243 7.01E-17 6.16E-18 3.22E-23 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm244 7.45E-13 1.62E-14 7.81E-23 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cm245 1.39E-11 1.37E-11 1.32E-11 1.22E-11 1.03E-11 8.77E-12 7.45E-12 6.33E-12 5.38E-12 4.57E-12 3.88E-12 
cm246 2.13E-13 2.1OE-13 1.95E-13 1.69E-13 1.26E-13 9.38E-14 7.OOE-14 5.22E-14 3.90E-14 2.91E-14 2.17E-14 
cm247 1.18E-20 1.18E-20 1.18E-20 l.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 
em248 9.59E-22 9.59E-22 9.58E-22 9.56E-22 9.52E-22 9.48E-22 9.44E-22 9.40E-22 9.36E-22 9.32E-22 9.29E-22 
cm249 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 
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cm25 0 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
cf250 
c f  25 1 
cf252 
c f  253 
cf254 
cf255 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

1 
P a r t - B  

0 
T u f f  (47% 

t i a l  500.0 r 
E-15 2.44E-y7 
E-04 1.836-04 
IE-06 4.58E-06 
IE-06 8.83E-06 
'E-05 5.87E-05 
'E-06 6.50E-06 
lE+OO .00E+00 
IE+00 .00E+00 
rE-07 1.66E-07 
tE+OO .00E+00 
E-08 2.71E-08 
E-09 1.61E-09 
IE+OO .00E+00 
IE+OO .00E+00 
rE-08 5.26E-08 
!E-06 1.32E-06 
IE+00 .00E+00 
IE-09 1.39E-09 
IE+00 .00E+00 
!E+00 .00E+00 
E-05 1.57E-05 
IE+00 .00E+00 
1E+00 .00E+00 
IE+00 .00E+00 
IE+00 .00E+00 
IE+00 .00E+00 
lE+OO .00E+00 
lE+OO .00E+00 
iE-03 1.45E-03 
)E+OO .OOE+OO 
IE+00 - , .00E+00 
IE+00 ' . .00E+00 
IE+OO .00E+00 
IE+00 .00E+O0 
!E-03 ?).82~-03 
IE+00 * .00E+00 
tE+OO .00E+00 

H20) OBF 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.15E-24 2.21E-26 4.23E-28 8.10E-30 

.00E+00 .OOE+OO .00E+00 .00E+00 
1.33E-29 2.83E-30 5.93E-31 1.37E-31 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 *00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.45E+02 6.06E+02 5.72E+02 5.41E+02 

Fuel 
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mess 10.1 MT UO2 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l  
. ooE+~o  .OOE+~O . O O E + ~ O  .ooE+~o  

1.83E-04 1.83E-04 1.83E-04 1.83E-04 
4.58E-06 4.58E-06 4.58E-06. 4.58E-06 
8.83E-06 8.83E-06 8.83E-06 8.83E-06 
5.87E-05 5.86E-05 5.86E-05 5.85E-05 
5.42E-06 4.25E-06 3.34E-06 2.62E-06 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.66E-07 1.66E-07 1.66E-07 1.66E-07 

.00E+00 .00E+00 .00E+00 .00E+00 
2.71E-08 2.71E-08 2.71E-08 2.71E-08 
1.61E-09 1.61E-09 1.61E-09 1.61E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.26E-08 5.26E-08 5.26E-08 5.26E-08 
1.32E-06 1.32E-06 1.32E-06 1.32E-06 

.00E+00 .00E+00 .00E+00 .00E+00 
1.39E-09 1.39E-09 1.39E-09 1.39E-09 

.OOE+OO .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 
1.57E-05 1.57E-05 1.57E-05 1.57E-05 

.00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .OOE+OO 
1.45E-03 1.45E-03 1.45E-03 1.45E-03 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 *00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+O0 
;.00~+00 .00E+00 .00E+00 .OOE+OO 
;00E+00 .00E+00 r00E+00 .00E+00 

1.82~-03 S.82E-03 5.82E-03 5.82E-03 
,00E+00 *OOE+00 .00E+OO .00E+00 
.00E+00 .00E+00 ,00E+00 .00E+00 

f i s s i o n  products page 87 
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n i  
C u 
z n 
g a 
g e 
C 0 
n i  
C U 
zn 
ga 
g e 
g e 
as 
n i 
CU 

Pal 

zn 
g a 
g e 
as 
s e 
n i  
C u 
zn 
g a 
g e 
g = 
a S 
s e 
s e 
n i 
C U 
z n 
g a 
g e 
as 
s e 
C U 
zn 
g a 
ge 
as 
s e  
s e  
br 
br 
k r  
CU 
z n 
g a 
g e 
a s 
se 
br 
br 
k r  

f n i t i a l  
.00E+00 
.00E+00 

1.84E-01 
.00E+00 

3.71E-05 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
5.0 lE-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.65E-02 

.00E+00 

.00E+00 

H2O) DBF 

1000.0 y r  
.00E+00 
.00E+00 

1.84E-01 
.00E+00 

3.71E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.12E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.12E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.25E+00 
.00E+00 

2.85E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.71E+OO 
.00E+00 
.00E+00 

2.49E-05 

Fue l  
nuc 1 i de 
b a s i s  = 

b c o n c e n t r a t i o n s ,  grams 
,per c r i t i c a l  mass 10.1 MT U02 
4000.0 y r  6000.0 r 8000.0 r l  

.00E+00 . o o E + ~ o  .00E+60 

.00E+00 .OOE+OO .00E+00 
1.84E-01 1.84E-01 1.84E-01 

.OOE+OO .00E+00 .00E+00 
3.71E-05 3.71E-05 3.71E-05 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
4.12E-01 4.12E-01 4.12E-01 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 
1.12E+00 l . l2E+00 l . l 2E+00  

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+00 
2.24E+00 2.23E+OO 2.22E+00 

.00E+00 .00E+OO .00E+00 
4.26E-02 5.20E-02 6.13E-02 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+O0 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+OO 

.OOE+00 .00E+00 .00E+00 
6.?lE+OO 6.71E+00 6.71E+00 

.00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .OOE+OO 
2.49E-05 2.49E-05 2.49E-05 

f i s s i o n  p r o d u c t s  
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cu  81 
zn 81 
ga 81 
ge 81 
as 81 
r e  81 
se 81m 
b r  81 
k r  81 
k r  81m 
zn 82 
ga 82 

P a r t  B 

ge 82 
as 82 
as 82m 
se 82 
br 82 
b r  82m 
k r  82 
zn 83 
ga 83 
ge 83 
as 83 
se 83 
se 83m 
b r  83 
k r  83 
k r  83m 
ga 84 
ge 84 
as 84 
se 84 
b r  84 
b r  84m 
k r  84 
ga 85 
ge 85 
as 85 
se 85 
r e  85m 
b r  85 
k r  8.5 
k r  85m 
r b  85 
ge 86 
as 86 
r e  86 
b r  86 
b r  86m 
k r  86 
r b  86 
r b  8 6 1  
s r  86  
ge 8 7  
rs 8 7  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

1.70E+01 
.00E+00 
.00E+00 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.78E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

5.71E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.24E-13 
.00E+00 

6.55E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.06E+02 
.00E+00 
.00E+00 

4.05E-03 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.00E+01 
2.83E-07 

.00E+00 

.00E+00 

.008+00 

' u f f  (47% 

500.0 r . O O E + ~ O  
.00E+00 
.00E+00 

1.70E+01 
.00E+00 
.OOE+OO 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.78E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.71 E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.92E- 16 
.00E+00 

6.55~+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.06E+02 
.00E+00 
.00E+00 

4.05E-03 
.00E+00 
.00E+00 

Fue 1 
nuc l ide  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT U02 

2000.0 r 4000.0 r 6000.0 r 8000.0 r 
. O O E + ~ O  .ooE+~o . o o E + ~ o  . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.70E+01 1.70E+01 1.7OE+O1 1.70E+01 
.00E+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 

1.67E-02 1.67E-02 1.67E-02 1.67E-02 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.78E+01 2.78E+01 2.78E+01 2.78E+01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5 .71~+01 5.71E+01 5.71E+01 5.71E+01 
.00E+00 .00E+00 .00E+00 ..00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

6.55E+01 6.55E+01 6.55E+01 6.55E+01 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+O0 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.06E+02 1.06E+02 1.06E+02 1.06E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

4.05E-03 4.05E-03 4.05E-03 4.05E-03 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.00E+01 
2.71E-07 

.00E+00 

.00E+00 

.00E+00 

products 

1000.0 r l  
.00E+g0 
.00E+00 
.00E+00 

1.70E+01 
.00E+00 
.00E+00 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.78E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.71E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6 .55~+01  
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

1.06E+02 
.00E+00 
.00E+00 

4.05E-03 
.00E+00 
.00E+00 
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Part  B 8% U02 i n  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

1.99E+02 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.OOE+OO 

2.70E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

6.81E-05 
1.77E-08 

.00E+00 
3.29E+02 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 
3.38E+02 
1.84E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
3.46E+02 
4.40E-08 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.38E+02 
2.74E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Tuff  (47% 

.00E+00 
1.38E+OZ 
2.75E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF 

.00E+00 .00E+00 .00E+00 .OOE+OO 
1.38E+O2 1.38E+02 1.38E+02 1.38E+02 
2.77E-04 2.81E-04 2.85E-04 2.89E-04 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

Fue 1 
nucl ide  concentrations, grams 
basis  =per c r i t i c a l  mass 10.1 MT UOZ 

1000.0 r 2000.0 r 4000.0 yr 6000.0 r 8000.0 r l  
.ooE+~o . O O E + ~ O  .00E+00 . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

1.99E+02 1.99E+02 1.99E+02 1.99E+O2 1.99E+02 

f i s s i o n  products page 
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Par t  B 

sr  94 
Y 9 4  

z r  9 4  
nb 9 4  
nb 94m 
br  95 
kr  95 
r b  95 
s r  95 

Y 95 
z r  95 
nb 95 
nb 95m 
mo 9 5  
br 9 6  
k r  9 6  
r b  9 6  
sr  9 6  

Y 9 6  
r r  96 
nb 9 6  
mo 9 6  
kr 9 7  
r b  9 7  
sr  9 7  

Y 9 7  
z r  9 7  
nb 9 7  
nb 97m 
mo 9 7  
kr  9 8  
r b  9 8  
sr  9 8  

Y 9 8  
z r  9 8  
nb 9 8  
nb 98m 
mo 9 8  
t c  9 8  
r b  9 9  
s r  9 9  

Y 9 9  
z r  99 
nb 9 9  
nb 99m 
l o  9 9  
t c  9 9  
t c  99m 
r u  9 9  

i n i  t i a l  
.OOE+OO 
.00E+00 

3.86E+02 
1.44E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.94E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
3.88E+02 

.OOE+OO 
9.32E-01 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.55E+02 . OOE+OO 

.00E+00 

.00E+O0 

.OOE+OO 

.00E+00 

.00E+00 

.00E+O0 
3.71E+02 
8.28E-05 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+00 

.00E+00 

.00E+O0 
3.86E+02 

.OOE+OO 
6.92E+00 

Tuf f  (47% H2O) DBF Fuel 
nucl i d  
bas i s 

2000.0 r . O O E + ~ O  
.00E+00 

3.86E+02 
1.36E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.94E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.88E+02 

.00E+00 
9.32E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.55E+02 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.71E+O2 
8.28E - 05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.84E+02 . OOE+OO 
8.94E+00 

! concentrl 
!per t r i  tic 
4000.0 r 

.00E+g0 

.00E+00 
3.86E+02 
1.27E-04 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.94E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.88E+02 

.00E+00 
9.32E-01 

.00E+00 

.00E+00 
' .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.55E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.71E+02 
8.28E-05 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 
3.82E+02 

.00E+00 
1.15Et01 

IS, grams 
lass 10.1 MT U02 
.O r 8000.0 r l  
o E + ~ o  . O O E + ~ O  
OE+OO .00E+00 
6E+02 3.86E+O2 
9E-04 1 . l l E - 0 4  
OE+OO .00E+00 
OE+OO .00E+00 
OE+OO .00E+00 

f i s s i o n  products 

4000.0 r . O O E + ~ O  
.00E+00 

3.86E+02 
9.06E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.94E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.88€+02 

.OOE+OO 
9.32E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
3.55E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.71E+02 
8.26E-05 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.70E+02 

.00E+00 
2.38E+01 
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. rblOO 
sr lOO 

y l 0 0  
1 

P a r t  B 
0 

zr lOO 
nblOO 
n b l  OOm 
mo100 
t c 1 0 0  
rulOO 
r b l O l  
s r l O l  

y l O l  
z r l O l  
nb lO  I 
molO l  
t c l O l  
r u l O  1 
s r 1 0 2  

y102 
z r 1 0 2  
nb102 
mo102 
t c 1 0 2  
tclO2rn 
r u 1 0 2  
r h 1 0 2  
pd lO2 
s r 1 0 3  

y103 
z r 1 0 3  
nb103 
mot03 
t c 1 0 3  
ru103  
r h 1 0 3  
r h l 0 3 m  
s r 1 0 4  

y104 
z r 1 0 4  
nb104 
mo104 
t c 1 0 4  
ru104  
rh104  
r h l 0 4 m  
pd104 

y105 
z r 1 0 5  
nb105 
no105 

- . t c 1 0 5  
. ru105  

rh105  
r h 1 0 5 a  
pdl 0 s  
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i n i  t i a l  
.OOE+00 
.00E+00 
.00E+00 

4.11E+02 
.00E+00 

1.72E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.40E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.94E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.22E+02 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1 .47~+02  
.00E+00 
.00E+00 

4 .78~+00  
.00E+00 
.00E+00 
.00E+00 
,OOE+OO 
i00E+00 

, i 0 0 E t 0 0  
.00E+00 
.00E+00 

9.04E+Ol 

T u f f  (47% H2O) DBF F u e l  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 MT UO2 

2000.0 r!000.0 r 6000.0 r 8000.0 r . O O E + ~ O  .ooE+~o  .00E+iO . o o E + ~ o  
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 

4.11E+02 4.11E+02 4.11E+02 4.11E+02 
.00E+00 .00E+00 .00E+00 .00E+00 

1.72E+00 1.72E+00 1.72E+00 1.72E+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.40E+02 3.40E+02 3.40E+02 3.40E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.94E+02 2.94E+02 2.94€+02 2.94E+02 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 .00E+00 

2.22E+02 2.22E+02 2.22E+02 2.22E+O2 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+OO . OOE+OO .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 

1.47E+02 1.47E+02 1.47E+O2 1.47E+02 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

4.78E+OO 4.78E+00 4.78E+OO 4.78E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

' .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .OOE+OO 

9.04E+Ol 9.0CE+Ol 9.04E+01 9.04EtOl 
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1 
Par t  B 8% UO2 i n  T u f f  (47% H20) DBF Fuel 

0 n u c l i d e  concentrat ions.  arams 

y106 
21-106 
nb106 
no106 
tc106 
ru106 
rh106 
rhlO6m 
pd106 
aglO6 
y107 

zr107 
nb107 
no107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
21-108 
nb108 
mo108 
tc108 
r u l 0 8  
rh108 
rhl08m 
pdlO8 
eg 108 
eg108m 
cd108 
zr109 
nb109 
molO9 
tc lO9 
r u l 0 9  
rh109 
rhl09m 
pd l09 
pdl09m 
as109 
ag109m 
cdlO9 
n b l  1 0 
m o l l 0  
t c l l O  
r u l  10 
r h l l O  
r h l l 0 m  
p d l l 0  
ag l lO  
a g l l  On 

Par t  B 

i n i t i a l  
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

4.82E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.54~+01 . OOE+OO 
1.25E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E+01 
4.42E-18 
1.43E-09 
2.11E-05 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.05E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.79E+00 

.00E+00 

.00E+00 

8% UO2 i n  

500 0 r . O ~ E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.82E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.54E+01 
.00E+00 

1.28E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.45E+01 
2.56E-18 
8.30E-10 
2.11E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.05E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E*00 
4.79E*00 

.00E+00 

.00E+00 

'uf f (47% 

1600.0 r . OOE+&O 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.82~+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 
.OOE+GO 

2.54E+01 
.00E+00 

1.42E-02 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.45~+01 
1.67E-19 
5.42E- 11 
2.11E-05 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.05~+01 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 
4.79E+00 

.00E+00 

.00E+00 

H2O) DBF 

bas i s  =per c r i t i c a t  mais-10.1 HT U02 
2000.0 r 4000.0 r 6000.0 r 8000.0 r 

. O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .ooE+~o 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .00E+00 .00E+00 
4.82E+01 4.82E+01 4.82E+01 4.82E+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.54E+01 2.54E+01 2.54E+01 2.54~+01 

.OOE+OO .00E+00 .00E+00 .00E+00 
1.69E-02 2.23E-02 2.77E-02 3.31E-02 

.00E+00 .00E+00 .00E+00. .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+O0 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.45E+01 1.45E+01 1.45E+Ol 1.45E+01 
7.13E-22 1.29E-26 2.35E-31 4.27E-36 
2.31E-13 4.19E-18 7.62E-23 1.38E-27 
2.11E-05 2.11E-05 2.11E-05 2.11E-05 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.05E+Ol 1.05E+01 1.05E+01 1.05E+01 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE*OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.79E+OO 4.79E+00 4.79E+00 4.79E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

Fue 1 
n u c l i d e  concentrat ions,  grams 
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2000.0 r l  
. ooE+~o  
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.82E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.54E+01 
.00E+00 

4.39E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.45E+Ol 
.00E+00 

4.56E-37 
2.11E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.05E+01 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.79E+00 

.00E+00 

.00E+00 

f i s s i o n  

4000.0 r16000.0 r . O O E + ~ O  .OOE+~O 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.82E+01 4.82E+01 
.00~+b0 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 

2.53E+01 2.53E+01 
.00E+00 .00E+00 

4.93E-02 5.47E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.45E+01 1.45E+01 
.00E+00 .00E+00 

8.32E-42 .00E+00 
2 . l lE-05 2.11E-05 

.00E+00 .OOE+OO 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+OO .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 
l.O5E+Ol 1.05E+01 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 ' ! 

.00E+00 .00E+00 
4.79E+00 4.79E+OO . . 

.OOE+OO .OOE+OO g;! 

.00E+00 .00E+00 1 ,, 
I * .  

t 
products Page 94 
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c d l l O  
n b l l  1 
n o l l l  
t c l l  1 
r u l l  1 
r h l l l  
p d l  1 1 
p d l l  lm 
a g l l l  
a g l l  l m  
c d l l l  
c d l l  l m  
n b l l  2 
no1 12 
tc112 
r u l l 2  
rh112 
p d l l 2  
e g l l 2  
cd112 
mo l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
eg113m 
cd113 
c d l  l3m 
in113 
i n l l 3 m  
mo l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n l l 4 m  
sn114 
mo l l 5  
tc115 
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
cd115m 
in115 
i n 1  15m 

i n i t i a l  
1.56E-01 

.00E+00 

.00E+00 

.00E+00 

bas i s  3 

2000.0 r 
1.56E-gl 

.00E+00 

.00E+00 

.OOE+00 

Ier c r i t i c  
1000.0 r 
1.56E-61 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.78E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.79E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.18E-01 

.OOE+00 
2.46E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.58E+00 

.00E+00 

.00E+00 
3.20E-05 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.35E-01 

.00E+00 

:a1 mass 10 
6000.0 r 

1.56E-61 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Par t  8 8% U02 in Tuff (47% H2O) DBF Fuel f i s s i o n  products page 95 
0 n u c l i d e  concentrat ions,  grams 

bas i s  =per c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  500.0 r 1000.0 r 2000.0 r 4000.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r 

sn115 4.80E-02 4 .80~-62 4 .80~ -g2  4 . 8 0 ~ - g 2  4 . 8 0 ~ - l 2  4 .80~ -62  4.80E-g2 4 .80~ -g2  4 .80~-g2 4 .80~-62 4.80E-g2 



Aug 28 17:08 1996 F i l e  Name: or lgenl .output  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X l l  - Page 92 

tc116 
ru116 
r h l l 6  
pd116 
ag116 
ag116m 
cd116 
in116 
i n116m 
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn117 
sn l  17m 
tc118 
r u l l 8  
rh118 
pd118 
a g l l 8  
ag118m 
c d l l 8  
in118 
i n l l 8 m  
s n l l 8  
ru119 
rh119 
p d l l 9  
a g l l 9  
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
sn119 
s n l  l9m 
rul2O 
rhl2O 
pd l20 
89120 
c d l  20 
in120 
fnl20m 
on120 
r h l 2 1  

Par t  8 8% U02 In Tuff (47X H2O) DBF Fuel 
0 nuc l i de  concentrations. a r m s  

f i s s i o n  products page 96 

: *,i', . - r  bas is  = e r  c r i t i c a l  mais-10.1 I T  U02 
;-,,i . " t n i t i a l  500.0 r f000.0 r 2000.0 r !000.0 r 6000.0 r 1000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r . .  : pdf21 .OOE+OO .OOE+:O . O O E + L  .OOL+~O .OOE+&O .OOE+&O .OOE+~O .OOE+~O . O O E + ~  .OOE+~O .001+&0 
. 1 2 1  .00E+00 .00E+00 .00E+00' .00E+O0 .OOE+OO .00E+00 .OOE+OO .00E+O0 .00E+00 .00E+00 .00E+00 

cd l21  .00E+00 .00E+00 , .00E+00 .00E+00 .00E+00 .00€+00 .00E+00 .00~+00 .00~+00 .00~+00 .00~+00  
f n l t l  ' .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
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Pa r t  B 8% UO2 i n  Tu f f  (47% 

.00E+O0 
1.28E-14 
2.94E-10 
1.22E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
1.44E+OO 

.00E+00 

.00E+00 
1.05E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.GOE+OO 
1.47~+00 
3.07E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.44~+00 

.00E+00 

.00E+00 
2.18E-03 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.85~+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.OOE+OO 
4.33~+00 

H20) DBF Fuel 
n u c l i d e  concentra t ions .  gra 

products page 97 

basis = e r  c r i t i c a l  nabs-10.1 MT UO2 
i n i t i a l  500.0 r 1000.0 r 2000.0 r t000.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 ;16000.0 r 

sb126 2.06E-07 2.06E-87 2 .06~-g7 2 . 0 4 ~ - 8 7  2 . 0 1 ~ - g 7  1 .99~ -87  1 .96~ -87  1.93E-87 1 .91~ -87  1 .88~ -67  1 .85~-87 
sb126m 1.57E-09 1.57E-09 1.56E-09 1.55E-09 1.53E-09 1.51E-09 1.49E-09 1.47E-09 1.45E-09 1.43E-09 l .4 lE-09 , .: t 
te126 1.94E-01 1.97E-01 2.12E-01 2.42E-01 3.01E-01 3.60E-01 4.17E-01 4.74E-01 5.30E-01 5.85E-01 6.39E-01 I '  . 
xe l26 4.59E-10 4.59E-10 4.59E-10 4.59E-10 4.59E-10 4.59E-10 4.59E-10 4.59E-10 4.59E-10 4.59E-10 4.59E-10 
ag l27 .00E+00 .00E+00 .OOE+OO .00E+O0 .OOE+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 , t i  

cd127 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
in127 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 



Aug 28 17:08 1996 F i 1  

xe129m .00E+00 
cd130 .00E+00 
in130 .00E+00 
sn130 .00E+00 
sb130 .00E+00 
sbl30m .00E+00 
ty130 1.52E+02 

1130 .00E+00 
i 130m .00E+00 

xe130 1.79E-01 
cd131 .00E+00 
in131 .00E+00 
sn131 .00E+00 
sb131 .00E+00 
te131 .00E+00 
t e l 3 l m  .00E+00 

i131 .OOE+OO 
xe131 2.49E+02 
xe131m .00E+00 

1 
Par t  B 8% UO2 i n  

0 

e Name: origen1.output B~A000000-01717-0200-00021 REV 00 

.00E+00 

.00E+00 
1.52E+02 

.00E+00 

.00E+00 
1.79E-01 

.00E+O0 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.49E+02 

.00E+00 

T u f f  (4'711 H2O) DBF 

.00E+00 .OOE+OO ;00~+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.52E+02 1.52E+02 1.52E+02 1.52E+02 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.79E-01 .1.79E-01 1.79E-01 1.79E-01 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00. .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.49E+02 2.49~+02 2.49E+02 2.49E+02 

.00E+00 .00E+00 .00E+00 .00E+00 

Fue 1 
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT U02 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l  . OOE+~O .ooE+~o .ooE+~o .ooE+~o 
.00E+00 .00E+00 .00E+00 .00E+00 

ATTACHMENT X X I I  - Page 94 

f i s s i o n  products page 98 
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Pa r t  B 

sb137 
te137 
i 137 

xe137 
cs137 
ba137 
ba137m 
sb138 
te138 

1138 
xe138 
cs138 
cs138a 

8% U02 i n  T u f f  (47% 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.37E-04 
5.65~+02 
3.62E-11 

''. .00E+00 
:: .00E+00 
'!.* .00E+00 
'i, .OOE+OO 
: - .00E+00 

.00E+00 
I:. 

H2O) DBF Fuel 
n u c l i d e  concentrat ions,  grams 
bas i s  = e r  c r i t i c a l  mass 10.1 KT U02 

2000.0 r f000.0 r 6000.0 r8000 .0  r . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.08E-20 1.77E-40 .00E+00 .00E+00 
5.65E+02 5.65E+02 5.65E+02 5.65E+02 
3.17E-27 .00E+00 .00E+00 .00E+00 

.00E+00 ' .00E+00 , .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 - .00E+00 , .00E+00 .00E+00 

.00E+00 r00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 , .00E+00 .00E+00 .00E+00 

f i s s i o n  products  
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1145 
xe145 
cs145 
ba145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
be146 
La146 
ce146 
p r146  
nd146 
pm146 
sm146 
xe147 
cs147 
be147 
la147  
ce147 
p r147  
nd147 
pm147 
sm147 
cs148 
ba148 
la148 
ce148 
pr148 
nd148 
pm148 
pm148m 

P a r t  B 

am148 
cs149 
ba149 
la149  
ce149 
p r149  
nd149 
pm149 
am149 
eu149 
cs150 
ba150 
La150 
ce150 
p r150  
nd l50  
pa150 
sm150 
eu150 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.64E+02 
6.66E-27 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 
2.84E+02 

.00E+00 
2.55E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2 .14~+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.63E+02 

.00E+00 

.00E+00 

H20) DBF 

1000.0 r 
2 . 5 8 ~ + i 0  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
I.O2E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
6.73E+01 

.00E+00 
9.83E+01 
1.10E-16 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3 .64~+02 . OOE+OO 

.00E+00 ' 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.84E+02 

.00E+00 
2.55E-04 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2 .14~+02 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1 .63~+02  

.00E+00 

.00E+00 

p roduc t s  T u f f  (47% Fue 1 
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 UT UOZ 

2000.0 r 4000.0 r 6000.0 r 8000.0 r 
2.58E+g0 2.58E+80 2.58E+g0 2 .58~+80 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
8.02E+00 I.OZE+OO 8.OZE+00 8.02E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.73E+01 6.73E+01 6.73E+01 6 .73~+01 

.00E+00 .OOE+00 .00E+00 .00E+00 
9.83E+01 9.83E+01 9.83E+01 9.83E+01 
4.31E-25 6.52E-42 .00E+00 .00E+OO 

f i s s i o n  

i n i t i a l  
2.58E+00 

.00E+00 

.00E+00 
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ba151 .00E+00 
1 a1 5 1 .00E+O0 
eel5 1 .00E+00 
pr151 .00E+00 
nd151 .00E+00 
pm151 .00E+00 
sm151 2.81E-02 
eu151 2.82E+01 
be152 .00E+00 
la152 .00E+00 
eel52 .00E+00 
pr152 .00E+00 
nd152 .00E+00 
pm152 .00E+00 
pml52m .00E+00 
sm152 3.80E+Ol 
eu152 3.36E-11 
eu152m .00E+00 

7.11 E+00 ! .OOE+OO 
eel53 .00E+00 
pr153 .00E+00 
nd153 .00E+00 
pm153 .00E+00 
sm153 . OOE+OO 
eu153 1.90E+01 

.00E+00 e::: t . OOE+OO 
ce154 .00E+00 
pr154 .00E+00 
nd154 .OOE+OO 
pin154 .00E+00 
pm154m .00E+00 

1 
Par t  B 8% UO2 i n  

0 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
1.30E-02 
2.83E+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.80E+01 
1.85E-13 

.00E+00 
7.11E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 . OOE+OO . OOE+OO 
1.9OE+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 
2.77E-04 
2.83E+Ol 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3 .86~+01 
9.41E-25 

.00E+00 
7.11 E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.9OE+Ol 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.OOE+OO 

H20) DBF Fue 1 f i s s i o n  products 
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c  

2000.0 r 4000.0 r 
8.99E+i0 8.99~+80 

.00E+00 .00E+00 
5.97E-01 5.97E-01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

:a1 mass 10.1 I T  UO2 
6000.0 r 8000.0 r l  

8.99E+g0 8.99E+g0 
.00E+00 . OOE+OO 

5.97E-01 5.97E-01 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 

i n i t i a l  500.0 r 
sm154 8.99E+00 8.99~+80 
eu154 1.47E-17 4.61E-21 

5.97E-01 5.97E-01 : .OOE+OO .00E+00 

I*' 
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pm159 
sm159 
eu159 
gd159 
tb159 
ndl6O 
pml60 
am160 
eu160 
gd160 
tb160 
dy160 
nd161 
~ 1 %  1 
sml 1 
eu161 
gd161 
tb161 

Par t  B 8% UO2 i n  Tu f f  (47% H2O)  DBF Fuel 
0 n u c l i d e  concentrat ions,  grams 

f i s s i o n  products page 103 

i n i t i a l  
b.06E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.93E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.35E-03 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
2.4OE-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

bas i s  = 
2000.0 r 
4 .06~-82  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.93E-02 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
- OOE+OO 
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ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tml71 
yb171 
er172 
tm172 
yb172 

t o t a l  

Par t  B T u f f  (47X H 2 0 )  DBF Fuel 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 UT UOZ 

500.0 y r  1000.0 y r  2000.0 y r  4090.0 r 6000.0 y r  8000.0 yrlOOOO.O y r l  
2.36E-13 1.46E-25 .00E+00 .ooE+~o  .OOE+OO .OOE+OO .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
1.31E-06 1.31E-06 1.31E-06 1.31E-06 1.31E-06 1.31E-06 1.31E-06 
2.90E-05 2.73E-05 2.42E-05 1.90E-05 1.49E-05 1.17E-05 9.18E-06 

.OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .0OE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 104 

00.0 y r l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.30E-06 
.66E - 06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 .00E+00 

.00E+00 

.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 

i n i t i a l  
6.52E-11 

.00E+00 

.00E+00 

.00E+00 
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.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .M)E+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

Fue L 
nuc l ide  rad ioac t i v i t y ,  cur ies  
basis =per c r i t i c a l  mass 10.1 MT U02 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l O O O O . O  r l  . 00E+80 .OOE+~O . O O E + ~ O  .ooE+~o . 00E+80 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

Tuf f  (47% H2O) DBF f i s s i o n  products page 105 

i n i t i a l  
zn 76 .00E+00 
ga 76 .00E+00 
ge 76 .00E+00 
as 76 .00E+00 
se 76 .00E+00 
n i  77 .00E+00 
C U  77 .00E+00 
zn 77 .00E+00 
ga 77 .00E+00 
ge 77 .00E+00 
ge 77m .00E+00 
a s 7 7  .00E+00 
se 77  .00E+00 
se 77m .00E+00 
n i  78 .00E+00 
cu 78 .00E+00 
zn 78 .00E+00 
ga 78 .OOE+OO 
ge 78 .00E+00 
as 78 .00E+00 
r e  78 .00E+00 
cu 79 .00E+00 
zn 79 .00E+00 
ga 79 .00E+00 
ge 79 .OOE+OO 
as 79 .00E+00 
s t  79 3.09E-02 
se 79n .00E+00 
br 79 .00E+00 
br 79n .00E+00 
k r  79 .00E+00 
cu 80 .00E+00 
zn 80 .00E+00 
ga 80 .OOE+OO 
ge 80 .00E+00 
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as 
se 
b r 
b r 
kr 
c u 
zn  
g a 
ge 
as 
se 
se 
b r 
k r 
k r 
zn 
ga 

Par 

ge 
as 
as 
s e 
b r 
b r 
kr 
zn 
g a 
g e 
as 
s e 
s e 
br 
k r 
kr  
g a 
g e 
a S 
s e 
br 
br 
k r  
g a 
g e 
as 
s e 
s e 
b r  
k r 
k r  
r b 
ge 
a S 
s e 
br 
br 
k r 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.87E - 09 

.00E+00 

.00E+00 

.00E+00 

b U02 i n  

i n i  t i e l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

..86E-11 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% H20) DBF Fuel  
n u c l i d e  radioac 
b a s i s  = e r  c r i t  

2000.0 yr 40g0.0 r 
.OOE+OO .ooE+~o  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 OE+OO 
.OOE+OO :gOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

: t i v i t y ,  cur 
: i c a l  mass 1 
6000.0 r 0 

.00E+i0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

t ies 
0.1 HT U02 
1000.0 r10  

. ooE+~o  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E*00 

f i s s i o n  products 
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r b  
r b  
o r  
ge 
0s 
se 
b r  
k r  
r b  
s r  
s r  
ge 
as 
s e 

1 
Par 

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 

9.61E-03 
9.62E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.07E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
: .00E+00 

' .00E+00 
4.89E-12 

. .00E+00 

Tuff (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
l.18E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF 

1000.0 r 
. O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.68E-09 
3.68E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
5.78E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.89E-12 

.00E+00 

- - - -  
.OOE+OO IOOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

FUP 1 f i s s i o r  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 MT U02 

10.0 r 4000.0 r 6000.0 r 8000.0 r l O O O O . O  r 
O O E + ~ O  .OOE+~O . O O E + ~ O  . O O E + ~ O  . o o E + ~ o  
00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

I products 



28  17:08 

b r  93 
k r  93 
r b  9 3  
s r  9 3  

Y 9 3  
z r  9 3  
n b  93 
n b  93m 
b r  94 
k r  94 
r b  9 4  

P e r t  B 

s r  9 4  
Y 94 

z r  94 
n b  94 
nb 94m 
b r  95 
kr  95 
r b  95 
s r  95 

Y 95 
z r  95 
n b  95 
n b  95m 
mo 95 
b r  96 
k r  96 
r b  96 
s r  9 6  

Y 9 6  
z r  9 6  
n b  9 6  
mo 9 6  
k r  9 7  
r b  9 7  
s r  9 7  

Y 9 7  
z r  9 7  
nb 9 7  
nb 97m 
mo 9 7  
k r  9 8  
r b  9 8  
s r  9 8  

Y 9 8  
z r  9 8  
n b  9 8  
n b  98m 
n o  9 8  
t c  9 8  
rb 9 9  
sr  9 9  

Y 9 9  
z r  9 9  
nb 9 9  
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.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.21E-01 

.00E+00 
6.2 lE-01 

.OOE+OO 

.00E+00 

.00E+00 

p r o d u c t s  

'000.0 r l  . 00E+60 
.00E+00 
.00E+00 

1.7OE-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

7.18E-08 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% H2O) DBF F u e l  
n u c l  i 
b a s i s  

2000.0 r . OOE+!O 
.00E+00 
.00E+00 

2.56E-05 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 

7.ZOE-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  page 108 
d e  r a d i o a c  
: = e r  c r i t  
40 i0 .0  r . O O E + ~ O  

.00E+00 

.00E+00 
2.39E-05 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.19E-08 

.00E+00 
,00E+00 
.OOE+OO 
.00E+00 
,00E+00 

t i v i t y ,  c u r i e s  
i c e 1  mess 10.1 MT UOZ 
6000.0 r 8000.0 r10000.0 r l  . OOE+!O . O O E + ~ O  . O O E + ~ O  

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 
2.2%-05 2.08E-05 1.95E-05 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
7.19E-08 7.19E-08 7.19E-08 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

2.70E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+L)O 
.00E+00 
.00E+00 
.00E+00 . OOE+00 

7.20E-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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1 

Pe r t  B 8% UOZ i n  Tuff  (47% H20) DBF Fuel 
0 nucl ide  r a d i o a c t i v i t y ,  cur ies  

basis rner c r i t i c a l  mass 10.1 UT UOE 

zrlOO 
nblOO 
nbl OOm 
rnol00 
tclOO 
rulOD 
rb lOl  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  products page 109 
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Pa r t  B 8% UO2 in  
0 

i n i t i a l  

t u f f  (47% H2O) DBF Fue 1 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = e r  c r i t i c a l  mass 10.1 UT UO2 

2000.0 r  40p0.0 r 6000.0 r 8pOO.O r l O O O O . O  r l  
.oOE+~O .ooE+~o .ooE+~o .ooE+~o . o o E + ~ o  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00Et00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 

f i s s i o n  p roduc t s  page 110 
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a g l l O  
ag11Om 

P a r t  6 

c d l  10 
n b l l  1 
m o l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l  1 1 
p d l l  lm 
a g l l l  
a g l l  lm 
c d l l l  
c d l l  lm  
nb112 
m o l l 2  
tc112 
r u l l 2  
rh112 
p d l l 2  
a g l l 2  
c d l l 2  
m o l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
i n 1  13 
i n l l 3 m  
m o l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
c d l l 4  
in114 
i n l l 4 m  
sn114 
m o l l 5  
tc115 
r u l l 5  
rh115 
pd115 
ag115 
ag115m 
cd115 
c d l  l5m 
in115 
i n l l 5 m  

.00E+00 . OOE+OO 

' u f f  (47% 

500.0 r 
.00E+I;0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.43E-14 
2.66E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.6OE-12 

.00E+00 

.00E+00 

.OOE+OO 

H2O) DBF 

000.0 r 
. ooE+~o  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.43E-14 
5.62E-24 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 
6.60E-12 

.00E+00 

Fue l  
n u c l i d e  rad ioac  
b a s i s  = e r  c r i t  

2000.0 r 40g0.0 r . O O E + ~ O  .OOE+~O 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

t i v f t y ,  CI 
i c a l  mass 
6000.0 r . OOE+~;O 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.43E- 14 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
6.60E-12 

.00E+00 

.00E+00 

.00E+00 

f i s s l o n  

000.0 r l  . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+UO 
.00E+00 
.00E+00 

7.43E-14 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.60E-12 
.00E+00 

. OOE+OO . OOE+00 

p roduc t s  

,000.0 r l  
.00E+I;0 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+O0 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OU 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

7.43E-14 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

6.60E-12 
.00E+00 
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Pa r t  B 8% U02 i n  T u f f  (47% HZO) DBF Fuel  
0 n u c l i d e  r r d i o a c t i v i t v .  c u r i e s  

an1 15 
t c l l 6  
ru116 
rh116 
pd116 
ag116 
rg116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
a g l l 7  
ag117m 
cd117 
cd l l 7m  
in117 
i n l l 7 m  
sn117 
sn l l 7m  
tc118 
ru118 
r h l l 8  
p d l l 8  
ag118 
ag118m 
cd118 
in118 
ln118m 
s n t l 8  
r u l l 9  
rh119 
p d l l 9  
ag119 
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
sn l l 9m  
ru120 
rh l2O 
pdl2O 
agl2O 
cd l20  
in120 
in l20m 
8nlZO 
r h l 2 1  

p a r t  B 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 

I% UOZ i n  Tuff (47% 

000.0 r 
.OOE+~O 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.OO€+OO 
.00E+00 
.00E+00 
.00?+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

HZ01 DBF 

b a s i s  
2000.0 r . O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

Fuel  
nuc 1 i 
b a s i s  

= e r  c r f t i c a l  mass 10.1 MT UOZ 
40g0.0 r 6000.0 r 8000.0 r l O O  

. O O E + ~ O  .ooE+!o . o o E + ~ o  

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 ' .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

f i s s i o n  p roduc ts  page 112 

de r a d i o a c t i v i t y ,  c u r i e s  
=per c r i t i c a l  mass 10.1 MT U02 

1000.0 r l  . O O E + ~ O  
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
;00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

produc ts  
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pd l21 
09121 
cd12 1 
in121 
in121m 
s n l 2 l  
sn l2 lm 
sb l21 
rh122 
pd122 
a9122 
cdl22 
in122 
inl22m 
sn122 
sb122 
sb122m 
te122 
rh123 
pd123 
ag 123 
cd123 
in123 
in123m 
sn123 
snl23m 
sb123 
te123 
te123m 
pd124 
a9124 
cd124 
in124 
sn124 
sb124 
sb124m 
te124 
pd125 
ag125 
cd125 
in125 
ln125m 
sn125 
sn125m 
sb125 
te125 
te125n 
pd126 
09126 
cd126 
i n126 
sn126 

1 
Par t  B 

0 

i n i t i a l  
1.73E-02 
1.23E-01 

500.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.68E-06 
8.61E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.20E-17 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 
1.23E-01 

t u f f  (47% 

1000.0 r . 0 0 ~ + 8 0  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.23E-08 
1.58E-08 

.00E+00 

.00E+O0 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
7.2OE-17 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 . bOE+OO 

.OOE+OO 

.UOE+UO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23E-01 

H20) DBF 

2000.0 r . OOE+!O 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.13E-14 
5.32E-14 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.20E-17 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 . OOE+OO 

.00E+OO 

.00E+00 

.00E+00 

.OOE+00 

.OOE+OO 

.OOE+00 

.00E+00 

.00E+00 
1.22E-01 

Fuc 1 
7 - - -  

n u c l i d e  t a d t o a c t i v i t  
b a s i s  = e r  c r i t i c a l  

2000.0 r 40!0.0 r 6000 
1 .71~-g2 1.68E-g2 1.6i 
1.22E-01 1.20E-01 1,19 

2000 0 r14 . O ~ E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.20E-17 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.14E-01 

f i s r t o n  

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.2OE-17 

.00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 . OO~+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E-01 

products 
I 
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Part  B 
0 

f n i  t i a l  
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

Tuf f  (47% HZO) DBF Fuel 
nuc l ide  rad ioac t i v i t y ,  cur ies  
b a s i s  rner c r i t i c a l  mass 10.1 I T  UOZ 

f i s s i o n  products 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.19E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

page 115 
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xe133 
xe133m 
cs133 
be133 
in134 
sn134 
sb134 
sb134m 
te134 

1134 
113411 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 
i 136 
i 136111 

xe136 
cs136 
be136 
ba136n 

1 
P a r t  B 

0 

f n i  t i 0 1  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

.. 2. ObE -02 
.00E+00 

1.95E-02 
.00E+00 

H2O) DBF Fuel 
n u c l f d e  rmd ioac t f v i t y ,  ct 
bas i s  = er c r i t i c a l  inass 

1000.0 r 2000.0 r 40g0.0 r 6000.0 r 
.ooE+~o .DoE+~o .ooE+~o . O O E + ~ O  
.00E+00 ,00E+00 .00E+00 .00E+00 

r r f e s  
10.1 RT UOZ 
8000.0 r100 

.OOE+~O 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 
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Pa r t  B 
0 

i n i  t i t i 1  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Tu f f  (47% H2O) DBF Fuel f i s s i o n  products  page 117 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 MT UO2 

500.0 r 1000.0 r 2000.0 r 4080.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .OOE+!O . O O E + ~ O  .OOE+&O .ooE+~o  .OOE+!O 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .OOE+OO .00E+00 .00E+00. 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 ' .00E+00 
.OOE+OO .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 . . 
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Pa r t  B 
0 

8% U02 i n  Tu f f  (47% H20) DBF Fuel f i s s i o n  products page 118 
n u c l i d e  r a d i o a c t i v i t y ,  cu r i es  
bas i s  = e r  c r i t i c a l  mass 10.1 NT UO2 

i n i t i a l  500.0 r 1000.0 r 2000.0 r 40g0.0 r 6000.0 r 8000.0 yrlOOOO.O r12000.0 yr14000.0 yr16000.0 r 
7.86E-13 7 .86~ -73  7 .86~- \3  7 . 8 6 ~ - 7 3  7.86~-!3 7.86E-!3 7.86E-13 7 .86~ -73  7.86E-13 7.86E-13 7 . 8 6 ~ - 7 3  

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.93E-12 1.93E-12 1.93E-12 1.93E-12 1.93E-12 1.93E-12 1.93E-12 1.93E-12 1.93E-12 1.93E-12 1.93E-12 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+O0 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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pr150 
nd150 
pm150 
om150 
eu150 
be151 
La151 
ce151 
p r151  
nd15 1 
pml51 
am1 5 1 
eu151 
ba152 
La152 
ce152 
pr152 
nd152 
pm152 
pm152m 
sm152 
eu152 
eu152m 
gd152 
La153 
ce153 
p r  153 
nd153 
pm153 
sm153 
eu153 
gd153 
La154 
ce154 
p r154  
nd154 
pm154 
pm154m 

1 
P a r t  B 

0 

i n i t i a l  
.00E+00 

3.98E-15 

. OOE+OO 

.00E+00 

.OOE+00 

.00E+00 
1.17E-10 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+O0 

.00E+00 
3.43E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.27E-11 

.OOE+00 
1.55E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 . OOE+OO 

.00E+00 

.00E+00 

T u f f  (47% 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 
7.34E-15 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.OOE+OO 
7.28E-03 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.66E-22 

.00E+00 
1.55E-10 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O)  DBF 

. OOE+BO 

.00E+00 

.00E+00 

.00E+00 
2.87E-23 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.29E- 06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
1.55E-10 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Fue 1 
n u c l  i de r a d i o a c t i v i t y .  cur  
b a s i s  = e r  c r i t i c a l  mass 

2000.0 r 4 0 9 0 . 0  r 6000.0 r . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  
.00E+00 .OOE+00 .OOE+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.55E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  p roduc t s  page 119 
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P a r t  B 8% UO2 i n  Tuff (47% H2O) OBF Fuel  
o n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  

f i s s i o n  p roduc t s  page 120 

I n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

b a s i s  = e r  c r i t i c a l  mass 10.1 HT U02 
2000.0 r 40g0.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r14000.0 r16000.0 r . O O E + ~ O  .ooE+~o . ooE+~o  . ooE+~o  . ooE+~o  . O O E + ~ O  .ooE+~o  . ooE+~o  

.OOE+OO .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
-OnF+oO ~OOE+OO .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
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Par t  B 8% U02 i n  T u f f  (47% H2O) DBF Fuel 
nuc l i de  concent ra t ion  
bas is  =per c r i t i c a l  m 

in i t ie118000.0 r20000.0 r22000.0 r24000.0 r26000 
1 .O2E+O2 1.08~+82 1.14~+82 1 .20~+82  1.25~+82 1.3 
1.73E-14 1.86E-14 1.99E-14 2.11E-14 2.24E-14 2.3 
8.15E-10 8.56E-10 8.96E-10 9.34E-10 9.71E-10 1.0 
4.95E-15 5.29E-15 5.62E-15 5.95E-15 6.29E-15 6.6 
2.30E-11 2.56E-11 2.82E-11 3.08E-11 3.34E-11 3.6 
1.39E+01 1.63E+01 1.89E+01 2.16E+01 2.45E+01 2.7 
9.29E-01 1.06E+00 l.l9E+00 1.33E+00 1.48E+00 1.6 
2.55E-02 2.55E-02 2.55E-02 2.55E-02 2.55E-02 2.5 
9.71E-08 1.08E-07 1.19E-07 1.30E-07 1.41E-07 1.5 
3.74E-02 4.02E-02 4.29E-02 4.56E-02 4.82E-02 5.0 
6.30E-09 6.62E-09 6.93E-09 7.22E-09 7.51E-09 7.7 
2.94E-12 3.13E-I2 3.33E-12 3.5%-12 3.73E-12 3.9 
8.70E-08 9.36E-08 1.OOE-07 1.06E-07 1.12E-07 1.1 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .O 
1.84E+00 2.22E+00 2.65E+00 3.11E+00 3.62E+00 4.1 

.00E+00 .00E+00 .OOE+00 .00E+00 .00E+O0 .O 
2.30E-05 2.47E-05 2.64E-05 2.81E-05 2.97E-05 3.1 
3.74E-10 3.93E-10 4.11E-10 4.28E-10 4.45E-10 4.6 
Z.78E-13 2.97E-13 3.16E-13 3.35E-13 3.54E-13 3.7 
2.3lE-08 2.57E-08 2.83E-08 3.09E-08 3.36E-08 3.6 
6.46E-08 6.95E-08 7.42E-08 7.89E-08 8.34E-08 8.7 
6.35E-04 6.83E-04 7.29E-04 7.75E-04 8.20E-04 8.6 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .O 
4.13E-15 4.34~-15 4.54E-15 4.?3E-15 4.92E-15 5.1 
1.46E-23 1.56E-23 1.66E-23 1.76E-23 1.86E-23 1.9 
3.47E-17 3.86E-17 4.26E-17 4.65E-17 5.05E-17 5.4 
8.89E-15 9.56E-15 l.02E-14 1.08E-14 1.15E-14 1.2 

:, grams 
ISS 10.1 M T  U02 
0 r28000.0 r! 
IE+i2 1.35E+g2 
IE-14 2.47E-14 
E-09 1.04E-09 
!E-15 6.96E-15 
IE-11 3.87E-11 
iE+Ol 3.07E+01 
;E+OO 1.79E+00 
1E-02 2.55E-02 
!E-07 1.63E-07 
IE-02 5.33E-02 
IE-09 8.04E-09 
iE-12 4.12E-12 
IE-07 1.24E-07 
IE+00 .00E+00 
'E+OO 4.75E+00 
lE+OO .00E+00 
iE-05 3.28E-05 
E-10 4.77E-10 
!E-13 3.91E-13 
!E-08 3.89E-08 
iE-08 9.21E-08 
iE-04 9.05E-04 
lE+OO .00E+00 
IE-15 5.27E-15 
IE-23 2.06E-23 
IE-17 5.84E-17 
E-14 1.27E-14 

ac t i n ides  page 121 
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po215 
po216 
~ 0 2 1 8  
at217 
rn2  18 
rn219 
rn220 
rn222 
f r 2 2 l  
f r223 
ra222 
re223 
ra224 
re225 
re226 
re228 
ec225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th23 1 

1 
Pa r t  B 

0 
a c t  i n i d e s  page 122 T u f f  (47% H2O) DBF Fuel  

nuc l  i d e  concentrat ions,  grams 
ber c r i t i c a l  mass 10.1 MT UO2 
tOOO.O yr26000.0 r28000.0 r3 
4.30E+01 4.56E+g1 4.81E+g1 

.OOE+OO .00E+00 .00E+00 
1.25E-04 1.25E-04 1.25E-04 
3.92E+00 4.06E+00 4.20E+00 

.00E+00 .00E+00 .00E+00 
3.31E-04 3.31E-04 3.3lE-04 
4.23E-09 4.23E-09 4.23E-09 
1.89E-09 1.89E-09 1.89E-09 

.OOE+OO .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
2.09E-08 2.06E-08 2.04E-08 
9.77E+01 1.03E+02 1.08€+02 
2.31E+03 2.3OE+03 2.29E+03 
1.61E+05 1.61~+05 1.61E+05 
4.4OE+04 4.40~+04 4.40€+04 
5.93E-22 5.03E-22 4.28E-22 
8.64E+06 8.64E+06 8.64E+06 

.00E+00 .00E+00 .00E+00 
2.03E-31 2.18E-31 2.34E-31 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
3.93E-04 3.89E-04 3.84E-04 
9.76E+03 9.75E+03 9.74E+03 

.00E+00 .00E+00 .00E+00 
3.12E-11 2.58E-11 2.14E-11 
l.73E-33 1.86E-33 1.99E-33 
l.78E-35 1.92E-35 2.05E-35 

.00E+00 .00E+00 .OOE+OO 

b a s i s  =F 
!2000.0 yr24 

4.05E+01 
.OOE+OO 
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Part  B - .  tu f f  c47x 1120) DBF Fuel 
nuc l ide rad ioac t i v f t v .  cur ies 
basis = er c r i t i c a l  i b s s  10.1 IT uo2 

18000.0 r20000 0 '.r22000.0 r24010.0 r26000.0 r28000 0 r3OOOO 0 r J  
3.88~-86 4.16E-86 4.44~-86 4.72~-86 5.00~-86 5.28~-86 5.56~-86 

.00E+00 .00E+00 .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 
2.91E+00 2.9fE+OO 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+OO 
1.63E-01 1.7lE-01 l.78E-01 1.85E-01 1.92E-01 1.99E-01 2.05E-01 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
- 1  
.- , 
. I  -. 

act in ides 
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Pa r t  B T u f f  (47% H2O) DBF Fue 1 
n u c l i d e  radioac 
bas i s  = er  c r i t  

'2000.0 r240g0.0 r 2  
.ooE+~o .ooE+~o 
.00E+00 .OOE+00 
.00E+00 .OOE+00 

2.386-12 2.02E-12 
9.00E-15 6.71E-15 
1.18E-20 1.18E-20 
9.17E-22 9.14E-22 

.00E+00 .00E+00 

t i v i t y ,  c u r i e s  
i ce1  mass 10.1 MT UO2 
6000.0 r28000.0 r30000.0 r 

.ooE+~o .ooE+~o  .ooE+~o  

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
1.72E-12 1.46E-12 1.24E-12 
5.01E-15 3.74E-15 2.79E-15 
1.18E-20 1.18E-20 1.18E-20 
9.10E-22 9.06E-22 9.02E-22 

.00E+00 .00E+00 .00E+00 

a c t i n i d e s  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

3.88E-12 
2.17E-14 
1.18E-20 
9.29E-22 

.00E+00 
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c f254 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+O0 .OOE+OO .00E+00 . 00~+00  .00~+00 .OOE+OO ;00~+00 
cf255 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
es253 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
es254m .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
es254 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
es255 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

s250 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t o t a l  4.43E+02 4.23E+02 4.05E+02 3.88E+02 3.72E+02 3.58E+02 3.45E+O2 3.32E+02 3.21E+02 3.00E+02 2.9OE+OZ 

1 
P a r t  B 8% UOZ i n  T u f f  (47% HZO) DBF Fuel f i s s i o n  p roduc t s  page 127 

0 n u c l i d e  concent ra t ions .  grams 
b a s i s  =per c r i t i c a l  mass-10.1 MT UO2 

in i t ia118000.0  r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 
h 3 .00E+00 . ooE+~o  .00E+80 . o o E + ~ o  .00E+80 . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .00E+80 . ooE+~o  .ooE+~o 

L i  6 1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 1.83E-04 
li 7 4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 4.58E-06 
be 9 8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 8.83E-06 
be 10 5.83E-05 5.83E-05 5.82E-05 5.82E-05 5.81E-05 5.81E-05 5.80E-05 5.80E-05 5.79E-05 5.78E-05 5.78E-05 

14 9.96E-07 7.82E-07 6.14E-07 4.82E-07 3.78E-07 2.97E-07 2.33E-07 1.83E-07 1.44E-07 8.85E-08 6.95E-08 
ni  66 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cu  66 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
z n 6 6  1.66E-07 1.66E-07 1.66E-07 1.66E-07 1.66E-07 1.66E-07 1.66E-07 1.66E-07 1.66E-07 1.66E-07 1.66E-07 
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- n i  74 .OOE+OO 
cu  74 .00E+00 
zn  74 .00E+00 
ga 74 .OOE+OO 
ge 74 5.01E-03 
co 75 .00E+00 
n i  75 .00E+00 
c u  75 .00E+00 
zn  75 .00E+00 
ga 75 .00E+00 
ge 75 .00E+00 
ge 75m .00E+00 
as 75 5.65E-02 
ni  76 .00E+00 
cu  76 .00E+00 

1 
P a r t  B 8% UO2 i n  

0 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.01E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 
5.65E-02 

.00E+00 

.00E+00 

H20) DBF Fuel 
nuc l  i d e  

f i s s i o n  p roduc ts  page 128 
concent ra t ions .  grams 

b a s i s  =per c r i t i c a l  mass-10.1 MT U02 
in i t ia118000.0  r20000.0 r22000.0 yr24000.0 r26000.0 r28000.0 yr30000.0 r32000.0 yr36000.0 yr38000.0 r 
.00E+00 .ooE+~o .ooE+~o .00E+00 .ooE+~o . ooE+~o  .00E+00 . ooE+~o  .00E+00 .00E+00 .ooE+~o 
.00E+00 .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 1.84E-01 
.00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

3.71E-05 3.71E-05 3.71E-05 3.71E-05 3.71E-05 3.71E-05 3.71E-05 3.71E-05 3.71E-05 3.71E-05 3.71E-05 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00€+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO .OOE+OO -OOE+OO .00E+00 _OOE+OO -00E+00 
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P a r t  B 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

1.70E+01 
.OOE+OO 
.00E+00 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

2.78E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.71 E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.55E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.06E+02 
.00E+00 
.00E+00 

4.05E-03 
.00E+00 
.00E+00 

T u f f  (47% HZ01 DBF Fuel  
n u c l i d e  concent ra  
b a s i s  =per c r i t i c  

2000.0 r24000.0 r 2  
.OOE+~O . O O E + ~ O  
.00E+00 .00E+00 
.00E+00 .00E+00 

1 .70~+01 1.70E+01 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.67E-02 1.67E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 

2.78E+01 2.78E+01 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

5 .71~+01  5.71E+01 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 

6.55E+01 6 .55~+01  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

l.O6E+02 1.06~+02 
.00E+00 .OOE+OO . OOE+OO .00E+00 

4.05E-03 4.05E-03 
.00E+00 .00E+00 
.00E+00 .00E+00 

t i o n s ,  grams 
e l  mass 10.1 HT UO2 
6000.0 r28000.0 r . O O E + ~ O  . O O E + ~ O  . OOE+OO .00E+00 

.00E+00 .00E+00 
1.70E+01 1.70E+01 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.67E-02 1.67E-02 

.00E+00 .00E+00 

.00E+00. .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.78E+01 2.78E+01 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
5 .71~+01 5.71E+01 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
6 .55~+01  6.55E+01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.06~+02 1.06~+02 

.00E+00 .00E+00 

.00E+00 .00E+00 
4.05E-03 4.05E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  p roduc t s  
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s e 8 7  .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00. .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
br 8 7  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
kr  8 7  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r b  8 7  1.38E+02 1.38E+02 1.38€+02 1.38E+02 1.38E+02 1.38E+02 1.38E+02 1.38E+02 1.38E+O2 1.38E+02 1.38E+02 
sr 8 7  3.05E-04 3.09E-04 3.13E-04 3.17E-04 3.21E-04 3.25E-04 3.29E-04 3.33E-04 3.37E-04 3.45E-04 3.49E-04 
sr  87m .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ge 8 8  .00E+00 .00E+00 .00E+00 .00E+00 .OoE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
as 8 8  .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
se 8 8  .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

1 
Part  8 8% U02 I n  Tuf f  (47% H20) DBF Fuel A f i s s i o n  products page 130 

0 nucl ide  concentrations. grams 

br 8 8  
kr 8 8  
r b  8 8  
sr 8 8  
as 89 
se 8 9  
br 8 9  
kr  8 9  
rb  8 9  
sr 8 9  

: It. 
as 9 0  
se 9 0  
br 9 0  
kr 9 0  
r b  9 0  
r b  9Om 
sr  9 0  

Y 9 0  
y 90m 

tr 90  
z r  90m 
se 9 1  
br 9 1  
kr  9 1  
r b  9 1  
sr  9 1  

; ;;En 
z r  9 1  
nb 9 1  
se 9 2  
br 9 2  
k r  9 2  
r b  9 2  
sr  9 2  

Y 9 2  
z r  9 2  
nb 9 2  
r e  9 3  
br  9 3  
kr  9 3  
r b  9 3  
rr 9 3  

Y 9 3  

basis = 
2000.0 yr2 

.00E+00 

.00E+00 

.00E+00 
1.99E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.70E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.29E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.38E+02 
5.05E-21 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3 . 4 6 ~ + 0 2  
4.4OE-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

>er c r i t i  
1000.0 yr 

.00E+00 

.00E+00 

.00E+00 
1.99€+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2 . 7 0 ~ + 0 2  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.29E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.38E+02 
6.57E-22 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 
3.46E+02 
4.40E-08 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 



28 17:08 

z r  93 
nb  93 
nb 93m 
b r  94 
k r  94 
r b  94 

P a r t  B 

s r  94 
Y 94 

z r  94 
nb  94 
nb  94m 
b r  95 
k r  95 
r b  95 
s r  95 

Y 95 
z r  95 
nb 95 
nb 95m 
mo 95 
b r  96 
k r  96 
r b  96 
s r  96 

Y 96 
z r  96 
nb 96 
mo 96 
k r  97  
r b  97  
o r  9 7  

Y 97  
z r  97 
nb 9 7  
nb 97m 
mo 97  
k r  98 
r b  98 
s r  98 

Y 98 
z r  98 
nb  9.8 
nb  98m 
no 98 
t c  98 
r b  99 
s r  99  

Y 99 
z r  99 
nb  99 
nb  99m 
mo 99  
t c  99  
t c  99m 
r u  99 

1996 F i  

2.47E+02 
2.36~+00 
2.60E-03 

.00E+00 

.00E+00 

.00E+00 

8% UO2 in  

i n i t i a l  
.00E+00 
.00E+00 

3 .86~+02  
8.46E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.94E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.88E+02 

.00E+00 
9.32E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3 .55~+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.71 E+02 
8.26E-05 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.67E+02 

.00E+00 
2.62E+01 

e Name: o r  

Tuff (47% 

igen l .ou tpu t  BBA000000-01717-0200-00021 REV 00 

H20) DBF Fuel  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 UT UO2 

6000.0 r22000.0 r24000.0 r26000.0 r28000.0 r 
.ooE+~o . ooE+~o  .ooE+~o . ooE+~o  .ooE+~o 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

3.86E+02 3.86E+02 3.86E+02 3.86E+02 3.86E+02 
7.38E-05 6.89E-05 6.44E-05 6.01E-05 5.62E-05 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+OJ .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+OO 
3.94E+02 3.94E+02 3.34E+02 3.94E+02 3.94E+02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.88E+02 3.88E+02 3.88E+02 3.88E+02 3.88E+02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
9.32E-01 9.32E-01 9.32E-01 9.32E-01 9.32E-01 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 
0 

8% UO2 i n  T u f f  (47% HZO) DBF Fue l  
n u c l i d e  concent ra t ions .  arams 
b a s i s  =per  c r i t i c a l  mass-10.1 HT U02 

!2000.0 r24000.0 r26000.0 r28000.0 r 3  
.00E+g0 .ooE+~o . o o E + ~ o  ' . ooE+~o  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 .00E+00 

4.11E+02 4. l lE+02 4.11E+02 4.11E+O2 
.00E+00 .00E+00 .OOE+OO .00E+00 

1.72E+00 1.72E+00 1.?2E+00 1.72E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 

3.40E+02 3 .40~+02  3 . 4 0 ~ + 0 2  3 .40~+02  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.94E+02 2.94E+02 2.94E+02 2.94E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OPE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.22E+02 2.22E+02 2.22E+02 2.22E+02 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.47E+02 1.47E+02 1.47E+02 1.47E+02 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

4.78E+00 4.78~+00 4 .78~+00 4 .78~+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

9.04E+01 9.04E+Ol 9.04€+01 9.04E+01 

f i s s i o n  p roduc ts  page 132 
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Pa r t  B 

y106 
t r106  
nb106 
no106 
tc106 
ru106 
r h l 0 6  
rhl06rn 
pd106 
09106 

y107 
zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
89107 
zr108 
nb108 
mo108 
tc108 
ru108 
rh108 
rhl08m 
p d l  08 
ag108 
ag108m 
cd108 
zr lO9 
nblO9 
mol09 
tc109 
ru109 
rhlO9 
rhl09m 
pd l09 
pdl09m 
aglO9 
egl09rn 
cd109 
n b l l O  
a01 10 
t c l l O  
r u l l O  
r h l l O  
rh l lOm 
p d l l 0  
8g l lO  
as1 1 Om 

P a r t  B 

8% UO2 i n  T u f f  (47% 

f n i  t i a l  
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.82E+01 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.53€+01 
.00E+00 

5.47E-02 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.45E+01 
.00E+00 
.00E+00 

2.11E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

1.05E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
;rOOE+00 
.00E+00 

/.79E+00 
- , ~0OE+00 
' ' 1  .00E+00 

tuff (67% 
, . 

H20) DBF Fue 1 
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT UO2 

22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r3 . O O E + ~ O  .ooE+~o . O O E + ~ O  .OOE+~O .00E+80 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

4.82E+01 4.82E+01 4.82E+01 4.82€+01 4.82E+01 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

2.536+01 2.53E+01 2.53E+01 2.53E+01 2.53E+01 
.00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO 

7.lOE-02 7.64E-02 8.18E-02 8.72E-02 9.26E-02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .OOE+OO .00E+O0 .00E+00 
.OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.45E+01 1.45E+01 1.45E+01 1.45E+01 1.45E+01 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

2.11E-05 '2.11E-05 2.11E-05 2.11E-05 2.11E-05 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

1.05E+01 1.05E+01 1.05E+01 1.05E+Ol 1.05E+01 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+OO .00E+00 

4.79E+00 4.79€+00 4.79E+00 4.79€+00 4.79E+00 
.OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

I 

f u e l  
n u c l  l d e  concantrat  ions, grams 

f i s s i o n  products 

f i s s i o n  products 

page 133 

page 134 
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c d l l O  
n b l l  1 
m o l l  1 
t c l l  1 
r u l l  1 
r h l l l  
p d l l l  
p d l l  lm 
a g l l l  
a g l l l m  
c d l l  1 
c d l l  lm 
n b l l 2  
m o l l 2  
t c l l 2  
ru112 
rh112 
p d l l 2  
a g l l 2  
c d l l 2  
m o l l 3  
tc113 
ru113 
rh113 
pd113 
a g l l 3  
ag113m 
cd113 
c d l l 3 m  
in113 
i n l l 3 m  
m o l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
i n 1  14 
i n 1  14m 
sn114 
mo l l 5  
t c115  
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
cd115m 
in115 
in115m 

1 
P a r t  B 

0 

i n i  t i e [  
1.56E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 
2.78E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.79~+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.18E-01 

.00E+00 
2.46E-02 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.58E+00 

.OOE+OO 

.00E+00 
3.20E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.OOE+OO 
9.35E-01 

.00E+00 

i n i t i a l  
4.80E-02 

b a s i s  haer c r i t i c a l  mass 10-1  tdT Ub2 

l u f f  ( 4 7 ~  ~ 2 0 )  DBF ~ u e l  f i s s f o n  p roduc ts '  
n u c l i d e  concent ra t ions ,  grams 

pane 

b a s i s  r a e r  c r i t i c a l  mass 10.1 MI UO2 
J : 
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tc116 
r u l l 6  
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l b m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
cd l l7m 
in117 
i n l l 7 m  
sn117 
sn l l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
agl l8m 
cd118 
in118 
i n l l 8 m  
s n l l 8  
r u l l 9  
r h l l 9  
pd119 
a g l l 9  
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
s n l  l9m 
ru120 
rh120 
pdl20 
agl2O 
cdl2O 
in120 
inl20m 
snl2O 
r h l 2 1  

Par t  B Tuff (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.49E+00 

.00E+O0 

.00E+00 
2.24E-02 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.09E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.03E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.13E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E+00 

.00E+00 

HZ01 DBF Fue 1 
nuc l  i de  concentrat ions.  grams 

f i s s i o n  products  

bas i s  =per c r t t i c a l  mass-10.1 MT UO2 
int t ia118000.0 r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30006.0 r32000.0 r36000.0 r38000.0 r 

pd l21 .00E+00 .OOE+~O .OOE+~O . O O E + ~ O  .OOE+~O .OOE+~O . O O E + ~ O  .ooE+~o  . O O E + ~ O  .OOE+&O .ooE+~o 
ag121 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
c d l 2 l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OoE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
in121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 



Aug 28 17:08 1996 F i i e  Name: o r igen1 .ou tpu t  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X l l  - Page 130 

in121m 
s n l 2 1  
sn121m 
sb l21  
r h l 2 2  
pd l22  
ag l22  
cd l 22  
in122  
in l22m 
sn122 
sb l 22  
sb122m 
te122 
rh123 
pd123 
ag123 
cd123 
in123 
i n123m 
sn123 
sn123m 
sb123 
te123 
te123m 
pd124 
ag124 
cd124 
in124 
sn124 
sb124 
sb124m 
te124 
pd125 
89125 
cd125 
in125 
in125m 
sn125 
sn125m 
sb125 
t e l 2 5  
te125m 
pd126 
a9126 
cd126 
in126  
sn126 

P a r t  B 

8b126 
sb126m 
t e l 2 6  
re126 
60127 
cd127 
In127 

;!I 
if 
4: 

Tuff (47% HZO) DBF f i s s i o n  p roduc t s  
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T u f f  (47% H2O) DBF P a r t  B 
0 

Fuel 
nuc 1 i de 

f i s s i o n  products  page 138 
concentrations. a r a  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.83E+02 
.00E+00 

1.54E-06 

. - - . . . - 

b a s i s  =F 
'2000.0 r24 

.OOE+~O 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

. - . . - . . . . - . . . . . - . - - -  
ler  c r i t i c a l  mass 10. 
bOOO.O r26000.0 r28 

.ooE+~o .ooE+~o 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+O0 
3.83E+02 3.83E+02 

.00E+00 .00E+00 
1.54E-06 1.54E-06 
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in133 .OOE+00 
sn133 .00E+00 
sb133 .00E+00 
te133 .00E+00 
te133m .00E+00 

1133 . 00~+00  
1133111 .00E+00 

xe133 .00E+00 
xe133m .00E+00 
cs133 5.81E+02 
ba133 .00E+00 
in134 .00E+00 
sn134 .OOE+OO 
sb134 .00E+00 
sb134m .00E+00 
te134 .00E+00 

1134 .00E+00 
i 134m .00E+00 

xe134 6.84E+02 
xe134m .00E+00 
cs134 .00E+00 
cs134m .00E+00 
ba134 3.17E+00 
sn135 .00E+00 
sb135 .00E+00 
te135 .00E+00 

i135 .00E+00 
xe135 .00E+00 
xe135m .00E+00 
cs135 5.79E+02 
cs135m .00E+00 
ba135 3.67E+00 
ba135m .00E+00 
sn136 .00E+00 
sb136 .00E+00 
te136 .00E+00 

i 136  .00E+00 
i 136111 .00E+00 

xe136 5.63E+02 
cs136 .00E+00 
be136 1.59E+OO 
ba136m .00E+00 

1 
P a r t  B 8% UO2 i n  

0 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.81E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.84E+02 

.00E+00 

.00E+00 

.00E+00 
3.17E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.78E+02 

.00E+00 
4.37E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.63E+02 

.00E+00 
1.59E+00 

.00E+00 

H2O) DBF Fue 1 
n u c l  i d e  concent ra t ions .  a r m s  

f i s s i o n  p roduc t s  

b a s i s  =per  c r i t i c a l  mais-10.1 UT U02 
in i t i a118000.0  r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 
.00E+O0 . O O E + ~ O  .ooE+!o . ooE+~o  . ooE+~o  .oOE+~O .ooE+!o . O O E + ~ O  .ooE+!o . OOE+!O . ooE+~o  

page 139 
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ba138 
La138 
sb139 
te139 
i 139 

xe139 
cs139 
ba 139 
la139 
ce139 
pr139 
te140 
i 140 

xe140 
cs140 
be140 
La140 
ce140 
pr140 
te141 
i 141 

xe141 
cs 14 1 
ba141 
la141 
ce141 
pr141 
nd14 1 
te142 
i 142 

xe142 
cs142 
ba142 
la142 
ce142 
pr142 
pr142m 
nd142 
i 143 

Par t  B 

xe143 
cs143 
be143 
la143 
ce143 
pr143 
d l 4 3  
i 144 

xe144 
cs144 
ba144 
la144 
celbS ' 

p r  144 
pr144n 
d l 4 4  

T u f f  (47% H20) DBF Fue 1 
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 HT U02 

!2000.0 r24000.0 r26000.0 r28000.0 r3 
.OOE+~O .00E+80 .00E+80 .OOE+~O 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.30E+02 5.30E+02 5.30E+O2 5.30E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
r00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 ,.OOE+OO .OOE+00 .00E+00 
~00E+00 ;00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

'rOOE+OO .00E+00 .00E+00 .00E+00 
5.16E+02 5.16E+02 5.16E+02 5.16E+02 

f i s s l o n  products 

i n i  t i a l l  
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

5.30E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

; .00E+00 
"' .00E+00 
. .00E+00 

.00E+00 
5.16E+02 
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.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3 .64~+02 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 
2.84~+02 

.00E+00 
2.55E-04 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2 .14~+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
1.63~+02 

.00E+00 

.00E+00 

H20) DBF T u f f  (47% P a r t  B 
0 

Fue l  
n u c l  i d e  

f i s s i o n  p roduc t s  page 141 
concent ra t ions ,  grams 

i n i t i a l  
2.58E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 
22000.0 r24000.0 r26000.0 r28000.0 r 

2 .58~+80 2 .58~+80 2.58~+80 2.58~+80 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
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Per t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 
0 nuc l i de  concentrat ions.  arams 

f i s s i o n  products page 142 

bas i s  =per c r i t i c a l  mass-10.1 MT UO2 
in i t ia118000.0 yr20000.0 yr22000.0 yr24000.0 r26000.0 r28000.0 yr30000.0 r32000.0 r36000.0 r38000.0 r 

8.99E+00 8.99E+00 8.99E+00 8.99E+00 8.99E+g0 8.99E+g0 8.99E+00 8.99~+g0 8.99E+g0 8.99E+g0 8.99E+g0 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

5.97E-01 5.97E-01 5.97E-01 5.97E-01 5.97E-01 5.97E-01 S.97E-01 5.97E-01 5.97E-01 5.97E-01 5.97E-01 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

8.62E-01 8.62E-01 8.62E-01 8.62E-01 8.62E-01 8.62E-01 8.62E-01 8.62E-01 8.62E-01 8.62E-01 8.62E-01 
.00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

5.66E+00 5.66E+00 5.66E+00 5.66E+00 5.66E+00 5.66Et00 5.66€+00 5.66€+00 5.66E+00 5.66E+00 5.66E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel  
n u c l i d e  concent ra t ions .  grams 

f i s s i o n  p roduc t s  

i n i  t i a l  
4.06E-02 

.00E+00 

.00E+00 

basis  =per c r i t i c a l  mass-10.1 MT UO2 
18000.0 r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r 3  

4.06E-82 4.06E-82 4 .06~ -82  4 . 0 6 ~ - g 2  4.06E-82 4 .06~ -82  
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
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ho165 
dy166 
ho166 
ho166m 
e r  166 
er167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tml70 
tml70m 
yb170 
er171 
tm171 
yb171 
er  172 
tm172 
yb172 

t o t a l  
1 

T u f f  (47% Par t  B 
0 

H2O) DBF Fuel 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =aer c r i t i c a l  mass 10.1  RT UO? 

f i s s i o n  products page 144 

zn 67 .OOE+OO 
zn 68 .00E+00 
zn 69 .00E+00 
zn 69m .00E+00 
ga 69 .00E+00 
zn 70 .00E+00 
ga 70 .00E+00 
ge 70 .OOE+OO 
zn 71 .00E+00 
zn f l m  .00E+00 
ga 71 .00E+00 
ge 71 .OOE+OO 
ge 71m .00E+00 
co 72 .00E+00 
n i  72 .OOE+OO 
cu 72 .00E+00 
zn 72 .00E+00 
ga 72 .00E+00 
ge 72 .00E+00 
co 73 .00E+00 
n i  73 .00E+00 
CU 73 .00E+00 



28 17:08 

zn 73 
ga 73 
ge 73 
ge 73m 
co 74 
n i  74 
cu 74 
zn 74 
ga 74 
ge 74 
co 75 
ni  75 
cu 75 
zn 75 
ga 75 
ge 75 
ge 75m 
as 75 
n i  76 
cu  76 

Pa r t  B 0 

zn 76 
ga 76 
ge 76 
as 76 
se 76 
n i  77 
cu 77 
zn 77  
ga 77  
ge 77 
ge 77m 
as 77  
se 77 
se 77m 
n i  78  
cu 78 
zn 78 
ga 78 
ge 78 
as 78 
se 78  
c u  79 
zn 79 
ga 79 
ge 79 
as 79  
r e  79 
r e  79m 
br 79  
br 79m 
k r  79 
t u  80 
rn 80  
ga 80  
ge 80 

, . 
I '  . . 
' I  

1996 F i l e  Name: o r f g e n l . o u t ~  

IX UO2 i n  T u f f  (47% H2O) DBF 

i n i t i a l l a  . OOE+OO 
.00E+00 
.00E+00 

~ u t  BBA000000-01717-0200-00021 REV 00 ATTACHMEN 

Fue 1 . - -  - 
n u c l i d e  r a d i o a c t i v i t y ,  cu r i es  
bas is  =per c r i t i c a l  mass 10.1 MT UO2 

12000.0 r24000.0 r26000.0 r28000.0 r30000.0 r 3  
.ooE+!o .OOE+~O .OOE+~O . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

XXII - Page 138 

f i s s i o n  products 
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P a r t  B 8 &% U02 i n  Tuff (47% H2O) DBF Fue l  
n u c l i d e  r a d i o a c t i v i t  
b a s i s  = e r  c r i t i c a l  

1000.0 yr22000.0 yr240g0.0 r26000  
.00E+00 .00E+00 . o o E + ~ o  .00 
.00E+00 .OOE+OO .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .OOE+OO .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .OOE+OO .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .OOE+OO .OO 
.00E+00 .00E+00 .OOE+OO .OO 
.00E+00 .00E+00 ' .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .OOE+OO .00E+00 .OO 
.00E+00 . OOE+OO .00E+00 .OO 
.00E+00 .00E+00 .OOE+OO .OO 
.00E+00 .00E+00 .00E+00 .OO . OOE+OO .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.OOE+OO .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.OOE+OO .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.OOE+00 .00E+00 .00E+00 .OO 
.OOE+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+00 .OOE+OO .00E+00 .00 
.00E+00 .00E+00 .OOE+OO .OO 
.00E+00 .00E+00 .00E+00 .OO 
.00E+OO .00E+00 .00E+00 .OO 
.00E+00 .00E+00 .OOE+OO .OO 
.00E+00 .00E+00 .00E+00 .OO 

1. c u r i e s  
f i s s i o n  products  page 
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r b 8 6  .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00. 
r b 8 6 m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 
s r 8 6  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
g e 8 7  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+OO .00E+00 
a s 8 7  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r e 8 7  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
b r 8 7  .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 
k r 8 7  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
r b  87 1.18E-05 1.18E-05 1.18E-05 1.18E-05 1.18E-05 1.18E-05 1.18E-05 
s r 8 7  .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .OOE+OO 
s r  87m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
g e 8 8  .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
a s 8 8  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
s e 8 8  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 

1 
P a r t  B 8% UO2 i n  T u f f  (47% H2O) DBF Fuel 

0 n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  
b a s i s  =per 

2000.0 r24000. 
. O O E + ~ O  .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 -00 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 

2.92E-20 3.80 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 
.00E+00 .OO 

4.89E-12 4.89 
.00E+00 .OO 

ATTACHMENT XXII - Page 140 

c r i t  
I r 2  
:+go 
i+oo 
1+00 
i+oo 
i+oo 
i+OO 
i+oo 
i+oo 
i+oo 
i+OO 
i+oo 
i+oo 
i+oo 
i+oo 
i+oo 
i+OO 
i+oo 
i+OO 
i+oo 
i+oo 
i+oo 
i+OO 
i+oo 
i+oo 
i+oo 
i+OO 
i+oo 
t+OO 
i+oo 
i+oo 
i+oo 
i -21  
i+oo 
i+OO 
i+OO 
i+oo 
i+oo 
:+oo 
i+oo 
i -12 
i+OO 

i c a l  mass 
6000.0 r2  . O O E + ~ O  

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.94E-22 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.89E-12 

.00E+00 

f i s s i o n  p roduc ts  page 147 
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b r  93 
kr  93 
r b  93 
sr  93 

Y 93 
z r  93 
nb 93 
nb 93m 
b r  94 
k r  94 
r b  94 

1 
Pert  B 

0 
8% U02 i n  Tu f f  (47% H2O) DBF Fuel 

nucl ide  r a d i o a c t i v i t y ,  cur ies  

i n i  
.oo 
.oo 
.oo 

1.59 
.oo 
.oo 
.OO 
.oo 
-00 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 

7.18 
.oo 
-00 
.oo 
.oo 
.oo 

basis  
2000.0 r24 . O O E + ~ O  

.00E+00 

.00E+00 
1.29E-05 

.00E+00 

.00E+00 

.00E+O0 . OOE+OO 

= er  c r i t  
; O ~ O . O  yr2  

.00E+00 

.00E+00 

.00E+00 
1.21E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.17E-08 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

i c a l  mass 
6000.0 r i  . O O E + ~ O  

.00E+00 

.00E+00 
1.13E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.15E-01 

.00E+00 
6.15E-01 

.00E+OO 

.00E+00 

.00E+00 

products 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.15E-01 

.00E+00 
6.15E-01 

.00E+00 

.OOE+OO 

.00E+00 

page 148 
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P a r t  B 8% UOZ f n  T u f f  (47% H2O) DBF Fuel  f i s s i o n  p r o d u c t s '  page 149 
0 n u c l i d e  r a d i o a c t i v i t y ,  curies 

bes i s  =oer c r i t i c a l  mass 10.1 U02 

zr100 
nblOO 
n b l  OOm 
no100 
tclOO 
rulOO 
r b l O l  
s r l O l  
y101 

z r l O l  
nb lO l  
molOl 
t c l O l  
r u l O l  
s r lO2 

y102 
z r l 0 2  
nblO2 
1110102 
tc102 
tc l02m 
r u l 0 2  
rh102 
pdlO2 
sr103 

y103 
21-103 
nb103 
mo103 
tc103 
ru103 
rh103 
rh l03m 
sr104 

y104 
21-104 
nb104 
mo104 
tc104 
ru104 
rh104 
rh l04m 
pd104 

y105 
zr105 
nb105 
mo105 



Aug 28 17:08 1996 F i l e  Name: o r igen l .ou tpu t  BBA000000-01717-0200-00021 REV 00 ATTACHHENT X X l I  - Page 143 

tc105 
ru105 
r h l 0 5  
rh l05m 
pd105 

P a r t  0 

y106 
zr106 
nb106 
mo106 
tc106 
ru lO6 
rh106 
rh l06m 
pd106 
ag 106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr108 
nb108 
mo108 
t c lO8  
ru108 
rh108 
rhl08m 
pdlO8 
ag108 
ag108m 
cdlO8 
z r lO9  
nblO9 
rnol09 
tc109 
ru109 
rh109 
rhlO9m 
pd l09  
pdlO9m 
ag109 
ag109m 
cdlO9 
n b l l O  
no1 10 
t c l l O  
r u l l O  
r h l l O  
r h l l  Om 
p d l l 0  

.00E+00 

.00E+O0 

.00E+O0 

.00E+00 

.00E+00 

u f f  (47% 

;000.0 r 2  
.ooE+~o 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

1.30E-02 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 - 

H2O) DBF 

. OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

ue 1 
n u c l  i 
b a s i s  

000.0 y r 2  
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.30E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

de r a d i o a c t  
= e r  c r i t i  

40g0.0 y r26  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.30E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 

. OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

i v i t y ,  cu 
c a l  mass 
'000.0 y r2  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.30E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

f i s s i o n  p roduc ts  
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P a r t  6 8% U02 i n  l u f f  (47% HZO) DBF Fuel  
0 n u c l i d e  r a d i o a c t i v i t v .  c u r i e s  

c d l l O  
n b l l l  
m o l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  lm  
a g l l l  
a g l l  l m  
c d l l  1 
c d l l  lm 
n b l l 2  
m o l l 2  
tc112 
r u l l 2  
r h l l 2  
pd112 
a g l l 2  
c d l l 2  
m o l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
eg113m 
cd113 
c d l l 3 m  
in113 
i n l l 3 m  
m o l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
i n 1  14 
i n 1  14m 
sn114 
no115 
tc115 
r u l l 5  
rh115 
pd115 
ag115 
ag l l 5m  
c d l l 5  
c d l  l5m 
in115 
i n l l 5 a  

in i  t i a l l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.43E-14 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

6.60E-12 
.00E+00 

b a s i s  
2000.0 r 2  . O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+00 
7.43E-14 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
000E+00 
000E+00 
.OOE+00 

.. .00E+00 
00E+00 

.00E+00 
6.60E-12 

.00E+00 

f i s s i o n  p roduc t s  page 151 

= e r  c r i t i c a l  mass 10.1 WT U02 
40g0.0 r26000.0 r28000.0 r30000.0 r32000.0 r 3  

.ooE+~o .ooE+Eo .ooE+~o . ooE+~o  . O O E + ~ O  

.00E+00 .00E+00' .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 

sn115 
tc116  
ru116 
rh116 
pd116 
89116 
ag116m 
c d l l 6  
in116 
i n l l 6 m  
sn116 
tc117  
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
cd l l 7m  
in117  
i n l l 7 m  
sn117 
sn l l 7m  
tc118 
ru118 
rh118 
p d l l 8  
a g l l 8  
ag118m 
cd118 
in118  
i n l l 8 m  
s n l l 8  
r u l l 9  
r h l l 9  
pd119 
ag119 
c d l l 9  
c d l  l9m 
in119  
i n l l 9 m  
sn119 
sn119m 
r u l 2 0  
rh l2O 
pd l20  
ag120 
c d l 2 0  
in120  
lnl2Orn 
an120 
r h l 2 1  

P a r t  B 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+G0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% 

l u f f  (47% 

H20) DBF Fue l  
n u c l i d e  r ad i oac  

H20) DBF 

b a s i s  
2000.0 r24  . O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Fue l  
n u c l i d e  r ad i oac  
b a s i s  =per c r i t  

t i v i t y ,  c u r i e s  
i c a l  mass 10.1 MT U02 
6000.0 vr28000.0 vr300 

t i v i t y ,  c u r i e s  
I c s l  mass 10.1 MT U02 

f i s s i o n  

lO0.0 r 3  
. O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  

p roduc t s  

p roduc t s  
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i n i  t ia118000.0 r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 
d l 2 1  .00E+00 . ooE+~o  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .OOE+&O. . ooE+~o  . ooE+~o  .OOE+!O .ooE+~o 

sn l 21  
sn l 2 lm  
sb l 21  
rh122 
pd122 
a9122 
cd122 
in122 
in l22m 
611122 
sb l 22  
sb122m 
t e l 2 2  
rh123 
pd123 
ag123 
cd123 
in123 
in123m 
sn123 
sn123m 
sb123 
te123 
te123m 
pd124 
agl24 
cd124 
in124 
sn124 
sb l24  
sb124m 
t e l  24 
pd125 
89125 
cd125 
in125 
in125111 
sn125 
snl25m 
sb125 
te125 
te125m 
pd126 
ag126 
cd126 
in126 
rn126 

P a r t  I 8% UOZ in Tuff (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 . ooe+oo 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.20E-17 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.08E-01 

WZO) DBF . . 
-,, . n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
1 P I  b a s i s  = e r  c r i t i c a l  mass 10.1 WT UOZ 

i n i  t ia118000.0 r20000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r30000.0 r 3  
1.55E-02 1 . 5 3 ~ - 8 2  1 .51~-82  1.491-82 1 . 4 - 2  1 . 4 5 ~ - & ~  1.43E-12 1 . 4 1 ~ - g 2  

.11E-01 1.09E-01 1.08E-01 1.06E-01 1.05E-01 1.03E-01 1.02E-01 1.00E-01 

f i s s i o n  p roduc t s  page 154 



Part  B a 

e Neme: or igen l .ou tput  BBAOO0000-01717-b200-00021 REV 00 ATTACHMENT 

T u f f  ( 47% H2O)  DBF Fuel 
n u c l i d e  radioactivity, c u r i e s  
bas i s  = e r  c r i t i c a l  mess 10.1 MT U O 2  

8000.0 r20000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r30000.0 r32 . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .OOE+~O . O O E + ~ O  .OOE+~O .OOE+~O 
.00E+00 .00E+O0 .OOE+OO .00E+00 .00E+00 .00E+00. .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

XXIl - Page 147 

f i s s i o n  products  
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te132 
i 132 

xe132 
cs132 
be132 
in133 
sn133 
sb133 
te133 
te133m 
i 133 
i 133m 

xe133 
xe133m 
cs133 
ba133 
in134 
sn134 
sb134 
sb134m 
te134 

i134 
i134m 

xe134 
xe134m 
cs 134 
cs134m 
ba134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 
i 136 
i 136m 

xe136 
cs136 
ba136 
ba136m 

1 
P a r t  B 

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Tuff (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.66E-01 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

HZ01  DBF Fue 1 
n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  
b a s i s  

18000.0 rZOOOO.O r22000.0 r24 . O O E + ~ O  .OOE+~O . O O E + ~ O  
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

f i s s f o n  p roduc t s  

= e r  c r i t i c a l  mass 10.1 MT UO2 
tOgO.O r26000.0 r28000.0 r30000.0 yr32000.0 r36000.0 r58 

. ooE+~o  .ooE+~o . ooE+~o  .00E+00 .ooE+~o . OOE+~O 

.00E+00 .00E+00 ' .00E+00 .00E+00 .00E+00 .00E+00 

page 156 
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te138 
i 138 

xe138 
cs138 
cs138m 
be138 
La138 
sb139 
te139 

1139 
xe139 
cs139 
ba139 
la139 
ce139 
pr139 
te140 
i 140 

xe140 
cs140 
ba140 
la140 
ce140 
pr140 
te141 

1141 
xe141 
cs141 
be141 
La141 
ce141 
pr141 
nd141 
te142 

1142 
xe142 
cs142 
be142 
La142 
ce142 
pr142 
pr142m 
nd142 

1143 

Pa r t  B 

xe143 
es143 
ba143 
la143 
ce143 
pr143 
nd143 

I144 
&el44 
ts144 
b.144 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 . OOE+OO 
.00~+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.84E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.29E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H20) DBF 

1000.0 r2 
.OOE+~O 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

Fue 1 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  = e r  c r i t i c a l  mass 10.1 MT U02 

!2000.0 r240!0.0 r26000.0 r28000.0 r30000.0 r32 
.00E+80 .ooE+~o .00E+80 .ooE+~o .00E+80 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

. OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.84E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.29E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

'000.0 r 3  
.00~+80 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

products 
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Pa r t  0 8% UO2 i n  T u f f  (47% H20) DBF Fuel 
0 n u c l i d e  r r d i o a c t i v i t v .  c u r i e s  

i n i t i a l  
'.86E-13 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.93E-12 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

bas is  
2000.0 y r2  
7.86E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.93E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

= e r  c r i t i c a l  mass 
k0g0.0 r26000.0 y r 2  
7.86E-i3 7.86E-13 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+00 

.00E+00 .00E+00 
1.93E-12 1.93E-12 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  products page 158 
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Pa r t  B 0 
0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
1.55E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fue 1 
n u c l i d e  radioac : t i v i t y .  cur 

= e r  c r i t i c a l  i a s s  10.1 UT U02 
. O ~ O . O  r26000.0 r28000.0 r30000.0 r32 . O O E + ~ O  . O O E + ~ O  .00E+80 - . 00~+80  

f i s s i o n  products page 159 
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eu165 
gd165 
tb165 
dy165 
dy165m 
ho165 
dy166 
ho166 
ho166m 
er166 
er167 
e r  167111 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
e r  172 
tm172 
yb172 

t o t a l  

Pa r t  B 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.09E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 
8.39E+00 

H2O) DBF Tuff (47% Fue 1 
n u c l i d e  concentrat ions.  grams 

a c t i n i d e s  

i n i t i a l  
1.57E+02 
3.01E-14 
1.19E-09 
8.63E-15 
5.17E-11 
4.88E+Ol 
2.64E+00 
2.56E-02 
2.18E-07 
6.49E-02 
9.21E-09 
5.12E-12 
1.51E-07 

.00E+00 
8.32E+00 

.00E+00 
3.99E-05 
5.46E-10 
4.85E-13 
5.20E -08 
l.12E-07 
1.lOE-03 

.00E+00 
6.04E-15 
2.55E-23 
7.81E-17 
1.54E-14 

bas i s  = er  c r i t i c a t  mass-10.1 MT UO2 
50000. r P5000 r 60000. r 65000. 

1.78~+82 1.86~+82 1.93~+82 1.99~+8; 
3.57E-14 3.78E-14 3.97E-14 4.16E-14 
1.34E-09 1.39E-09 1.44E-09 1.48E-09 

he 4 
t1206 
t1207 
t 1208 
t1209 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb2 12 

Pp:: 
b i  209 
b i  21 Om 
b i2 lO  
b i211 
bi212 
b i213 
bi214 
p02 10 
p02 l  l r n  
po211 
p0212 
~ 0 2 1 3  
~ 0 2 1 4  

. OOE* 
5.74E- 
6.95E- 
7.87E- 
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P a r t  B 8% U02 i n  1 r u f f  (47% H2O) DBF Fuel  
nuc l  i d e  

i n i t i a l  
th232 6.09E+Ol 
th233 .00E+00 
th234 1.25E-04 

a c t i n i d e s  
concent ra t ions .  arams 

bas i s  = e r  c r i t i c  
50000. y r  !5000. y r  

7.63€+01 8.27€+01 
.00E+00 .00E+00 

1.256-04 1.25E-04 
5.40E+00 5.61E+00 

.00E+00 .00E+00 
3.29E-04 3.28E-04 
4.23E-09 4.23E-09 
1.89E-09 1.89E-09 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.79E-08 l.73E-08 
1.63E+02 1.75E+02 
2.18E+03 2.15E+03 
1.63~+05 1.63E+05 
4.40€+04 4.40E+04 
7.11E-23 4.73E-23 
8.64E+06 8.64E+06 

.00E+00 .00E+00 
4.01E-31 4.38E-31 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.36E-04 3.26E-04 
9.67E+03 9.66E+03 

.00E+00 .00E+00 
2.70E-12 1.69E-12 
3.42E-33 3.73E-33 
3.52E-35 3.84E-35 

.00E+00 .00E+00 

100000. y r i  
2.68E+02 

.00E+00 
1.25E-04 
7.46E+00 

.00E+00 
3.13E-04 
4.23E-09 
1.89E-09 

.00E+00 

.00E+00 

.00E+00 
7.23E-09 
4.15E+02 
1.59E+03 
1.65E+05 
4.38E+04 
3.456-28 
8.64E+06 

.00E+00 
1.36E-30 

.00E+00 . OOE+OO 

.00E+00 
1.36E-04 
9.21E+03 

.00E+00 
2.02E-18 
1.16E-32 
l.19E-34 

.00E+00 

2.29E-10 
1.12E-04 
9.94E+00 
1.33E-07 
7.55E-05 
4.92E-03 
1.63E-11 

.00E+00 
1.14E-05 
4.45E-08 
2.21E+01 
4.70E+02 
6.72E-07 

page 162 
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pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am242m 
am242 
am243 
am244m 
am244 
am24 5 
am246 
cm24 1 

Pa r t  B 

cm242 
cm243 
cm244 
cm24 5 
cm246 
cm24 7 
cm248 
cm249 
cm250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
cf250 
cf251 
cf252 
c f  253 
cf254 
cf25.5 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

P a r t  B 

he 4 
t 1206 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

3.76E-12 
2.81E-15 
1.31E-16 
2.09E-19 

.00E+00 
7.4OE-35 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
7.03E-42 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.87E+06 

i n i t i a l  
.OOE+OO 

6.54E-06 

T u f f  (47% 

T u f f  (47% 

H20) DBF 

H2O) DBF 

Fuel 
n u c l i d e  concentrat ions,  grams 
bas is  = e r  c r i t i c a l  mass 10.1 MT U02 

50000 r !5000 r 60000. r 65000. 
.00k+80 . O O E + ~ O  . O O E + ~ O  .00~+86  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.41E-12 9.39E-13 6.24E-13 4.15E-13 
4.84E-16 2.33E-16 1.12E-16 5.38E-17 
1.31E-16 1.31E-16 1.31E-16 1.30E-16 
2.04E-19 2.02E-19 2.OOE-19 1.98E-19 

.00E+00 .OOE+OO .00E+00 .00E+00 
4.59E-35 3.76E-35 3.08E-35 2.52E-35 

.00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 
8.87E+06 8.87E+06 8.87E+06 8.87E+06 

Fue 1 ' 4 

n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = e r  c r i t i c a l  m s s  10.1 111 UO2 

50000 r 55g00 r 60000. r 65000. r 70000 . ooi+l;o .ooi+to .oo~+l;o .OOE+~;O .oo i+K1  
7.76E-06 8.21E-06 8.64E-06 9.03E-06 9.41E-06 

ac t  i n i des  page 



Aug 28 17:08 1996 F i l e  Name: or i0en l .output  BBAOOOOOO-01717-0200-00021 REV 00 ATTACHMENT X X l I  - Page 156 

t 1207 
t1208 
t 1209 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 

st:; t 
b i  209 
bi2lOm 
bi210 
b i 2 l l  
bi212 
bi213 
bi214 
p02lO 
po2l l m  
p 0 2 l l  
p0212 
po213 
po214 
p02 15 
p02 16 
p02 18 
at217 
rn218 
rn219 
rn220 
rn222 
f r221 
f r223 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

Par t  B Tu f f  (47% 

2.44E-01 
2.90E-06 
2.48E-02 

.00E+00 

.00E+00 

.00E+00 
1.18E+00 
5.51E+00 
2.45E-01 
8.08E-06 
5.51E+00 

.00E+00 

.00E+00 

.00E+00 
5.51E+00 
2.45E-01 
8.08E-06 
1.18E+00 
5.51E+00 
5.51E+00 

.00E+00 
6.73E-04 
5.17E-06 
1.16E+00 
5.51E+00 
2.45E-01 
8.08E-06 
5.51E+00 
1.18E+00 

.00E+00 
2.45E-01 
8.08E-06 
5.51E+00 
l.l8E+00 
3.38E-03 

.00E+00 
2.45E-01 
8.08E - 06 
l.l8E+00 
5.51E+00 
7.67E-06 
1.18E+00 
2.45E-01 
7.67E-06 

.00E+00 
2.41E-01 
8.08E - 06 
1.18E+00 
5.69E+00 
3.52E-01 

H2O) DBF Fue 1 
nuc 1 i 
b a s i s  

de radioac 
, =aer c r i l  

: t i v i t y ,  cu r ies  
: i c a l  mass 10.1 blT UO 

act  i n ides  

- - . . - . - - . . . . - - - . - - . . . . - - - 
i n i t i a l  40000. r 45000. r 50000. r 55600. r 60000. r 65000. r 70000. r100000. r200000. r250000. 

th232 6.69E-06 6.97E-86 7 .67~-g6 8 . 3 7 ~ - 8 6  9 .08~-86 9 .78~-86 1.05E-85 1 .12~-85 1 .54~-85 2.94E-85 3.64E-8; 
th233 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 .00~+00 
th234 2.91E+00 2.91E+00 2.91€+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 
pa231 2.27E-01 2.33E-01 2.45E-01 2.55E-01 2.65E-01 2.74E-01 2.82E-01 2.89E-01 3.21E-01 3.53E-01 3.56E-01 
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Par t  B Tu f f  (47% H20) DBF Fuel ac t  i n ides  
n u c l i d e  r a d i o a c t i v i t y ,  cu r ies  

page 

bas i s  = e r  c r i t i c a l  m s s  10.1 MT U02 
40000. r 45000. r 50000. r 55g00 r 60000. r 65000. r 70000. r100000. rZOOOOO r250000. 

.ooE+~o .OOE+~O .oOE+~O .00k+g0 .ooE+~o .ooE+!o .ooE+~o  .ooE+~o  .ooE+~O . o o E + ~ ~  

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+OU .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 '.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
S.48E-13 3.65E-13 2.42E-13 1.6lE-13 1.07E-13 7.13E-14 4.74E-14 4.l lE-15 1.18E-18 1.99E-20 

t .44E-16 3.09E-16 1.49E-16 7.15E-17 3.44E-17 1.65E-17 7.94E-18 9.79E-20 4.24E-26 2.79E-29 
.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.18E-20 1.17E-20 1.17E-20 

8.84E-22 8.7SE-22 8.66E-22 8.58E-22 8.49E-22 8.40E-22 8.32E-22 7.82E-22 6.38E-22 5.76E-22 
.00E*00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 

I n i t i a l  
.OOE+OO 
.00E+00 
.00E+00 

8 b.45~-13 
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cm250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
cf250 
c f251 
cf252 
c f  253 
c f  254 
cf255 
es253 
es254m 
es254 
es255 

s250 
t o t a l  . 

Par t  B 

h 3 
li 6 
li 7 
be 9 
be 10 

c 14 
n i  66 
cu 66 
zn 66 
cu 67 
zn 67 
zn 68 
zn 69 
zn 69m 
ga 69 
zn 70 
ge 70 
ge 70 
zn 71 
zn 7lm 
ga 71 
ge 71 
ge 71m 
co 72 
n i  72 
c u  72 
zn 72 
ga 72 
ge 72 
co 73 
ni 73 
cu  73 
zn 73 
ga 73 
ge 73 
ge 73m 
co 74 

T u f f  (47% H20) DBF Fue 1 
nuc l  ide 
bas is  = 

50000 . oo;+l;; 
1.83E-04 
4.58E-06 
8.83E-06 
5.75E-05 
1.63E-08 

.00E+00 

.00E+00 
1.66E-07 

.00E+00 
2.71E-08 
1.61E-09 

.00E+00 

.00E+00 
5.26E-08 
1.32E-06 

.00E+00 
1.39E-09 

.00E+00 

.00E+00 
. 1.57E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E-03 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.82E-03 

.00E+00 

.00E+00 

f i s s i o n  I products 
! concentra 
: e r  c r i t i c  
!5000 

.ooi+l;i 
1.83E-04 
4.58E-06 
8.83E-06 
5.73E-05 
8.89E-09 

.00E+00 

.OOE+OO 
1.66E-07 

.00E+00 
2.71E-08 
1.61E-09 

.00E+00 

.00E+00 
5.26E-08 
1 .3s -06  

.Oo_E+OO 
1.392-09 

.OOE+OO 

.OOE+00 
1.57E-05 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 
1.45E-03 

.00E+00 

.00E+00 . OOE+00 . OOE+OO 

.OOE+OO 
5.8R-Of 

.00E+00 

.00E+00 

t ions ,  grams 
a1 mass 10.1 MT UO2 
60000. r 65000. . O O E + ~ O  . 00E+8k 

1.83E-04 1.83E-04 
4.58E-06 4.58E-06 
8.83E-06 8.83E-06 
5.72E-05 5.71E-05 
4.85E-09 2.65E-09 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.66E-07 1.66E-07 

.00E+00 .00E+00 
2.71E-08 2.71E-08 
1.61E-09 1.6lE-09 

.00E+00 .00E+00 

.00E+00 .00E+00 
5.26E-08 5.26E-08 
1.32E-06 1.32E-06 

.00E+00 .00E+00 
1.39E-09 1.39E-09 

.00E+00 . OOE+OO 

.00E+00 .00E+00 
1.57E-05 1.57E-05 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.45E-03 1.45E-03 

.00E+00 .00E+00 

.00E+OO .OOE+OO 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
5.82E-03 5.82E-03 

.OOE+OO .00E+00 

.00E+00 .00E+00 

i n i t i a l  
.00E+00 

1.83E-04 
4.58E - 06 
8.83E-06 
5.78E-05 
6.95E-08 

.00E+00 

.00E+00 
1.66E-07 

.00E+00 
2.71E-08 
1.61E-09 

.00E+00 

.00E+00 
5.26E-08 
1.32E-06 

.00E+00 
1.39E-09 

.00E+00 

.00E+00 
1.57E-05 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 
1.45E-03 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.82E-03 

.OOE+OO 

.00E+00 
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P a r t  B 8% UO2 i n  T u f f  (47% H2O) DBF Fuel 
0 n u c l i d e  concent ra t ions .  arams 

i n i t i a l  
.00E+00 
.00E+00 

1.84E-01 
.00E+00 

3.71E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.12E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

1.12E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.08€+00 
.00E+00 

1.97E-01 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.71~+00 
.00E+00 
.00E+00 

2.49E-05 

bas i s 
50000 . ook+r;b 

.00E+00 
1.84E-01 

.00E+00 
3.71E-05 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.12E-01 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 
l . l2E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.03€+00 

.00E+00 
2.49E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 
6.71E+OO 

.00E+00 

.00E+00 
2.49E-05 

- -  - 

: e r  c r i t i c  
55000 . oo;+K 

.00E+00 
1.84E-01 

.00E+00 
3.71E-05 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.12E-01 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.01E+00 

.00E+00 
2.7OE-01 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 
6 .71~+00 

.00E+00 

.00E+00 
2.49E-05 
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Par t  B 
0 

i n i  t i e 1  
.00E+00 
.00E+00 
.00E+00 

1.70E+01 
.00E+00 
.00E+00 

1.67E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.78E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.71E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

6.55E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.06E+02 
.OOE+00 

" .00E+00 
4 .05~ -03  

, .00E+00 
.00E+00 

Tu f f  (47% H20) DBF 

.00E+00 .OOE+OO .00E+00' .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00P+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E?00 
1.00E+01 1.00E+01 l.OOE+Ol 1.00E+01 
2.41E-07 2.37E-07 2.33E-07 2.30E-07 

.OOE+00 .00E+00 .00E+00 ,.00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

Fue 1 
n u c l i d e  concentrat ions,  grams 
bas i s  = er  c r i t i c a l  mass 10.1 UT U02 

50000. r !5000 r 60000 r 65000. 
. O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . o o E + ~ ~  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 

1.70E+01 1.70E+01 1.70E+01 1.70E+01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 

1.67E-02 1.67E-02 1.67E-02 1.67E-02 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.78E+01 2.78E+01 2.78E+01 2.78E+Ol 
.00E+00 .00E+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.71E+01 5.71E+01 5.71E+01 5.71E+01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 

6.55E+01 6.55E+01 6.55E+01 6.55E+01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.06E+02 1.06E+02 1.06~+02 1.06E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 

4 .05~-03 4.05E-03 4 .05~-03 4.OSE-03 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+00 
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r e  87  .00E+00 
br 87  .00E+00 
kr  87  .00E+00 
rb 87  1.38E+02 
sr 87  3.49E-04 
sr 87m .00E+00 
ge 88 .00E+00 
as 88 .00E+00 
se 88 .00E+00 

1 
Part  B 8% U02 i n  

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

1.99E+O2 
.00E+00 
.00E+00 
.00E+00 . GOE+OO 
.00E+00 
.00E+00 

2.70E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.29E+02 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

3.38E+02 
4.17E-28 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.46E+O2 
4.40E-08 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.OOE+00 

.00E+00 
1.38E+O2 
3.63E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fuel 
nuclide concentrat ions, grams 
basis a 

50000. . O O E + ~ ~  
.00E+00 
.00E+O0 

1.99E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.70€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.29E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.38E+02 
2.03E-33 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.46E+02 
4.4OE-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

er  c r i t i c  
F5000 

.oo;+iL 

.00E+00 

.OOE+OO 
1.99E+O2 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.70E+02 

- 00E+00 

f i ss ion  

.00E+00 

.00E+00 

.00E+00 
1.38~+02 
6.73E-04 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

products 

.00E+00 

.00E+00 

.00E+00 
1.38~+02 
7.72E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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P a r t  B 8% U02 i n  T u f f  (47% 

i n i t i a l  
.00E+00 
.00E+00 

3.86E+02 
3.99E-05 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
3.94E+02 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.88E+02 

.00E+00 
9.32E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.55E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
3.71E+02 
8.23E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.42E+02 

.OOE+OO 
5.18E+01 

H20) DBF Fue 1 
n u c l  ide 
b a s i s  

50000. . 00E+8: 
.00E+00 

3.86E+02 
2.65E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.94E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.88E+02 

.OOE+OO 
9.32E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.55E+02 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.71E+02 
8.21E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3 . 2 8 ~ + 0 2  

.00E+00 
6.50E+01 

! concent ra  
r e r  c r i t i c  

05:p;+8; 
.OOE+OO 

3.86E+02 
2.23E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.94E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 
3.88E+02 

.OOE+OO 
9.32E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.55E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.71 E+02 
8.21E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.23E+02 

.00E+00 
7.04E+01 

~ t i o n s ,  grams 
a t  mass 10.1 MT UO2 
60000. r 65000. . 00E+80 . 00E+g; 

.00E+00 .00E+00 
3.86E+02 3.86E+02 
1.88E-05 1.59E-05 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.94E+02 3.94E+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 
3.88E+02 3.88E+02 

.OOE+OO .00E+00 
9.32E-01 9.32E-01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.55E+02 3.55E+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.71E+02 3 . 7 1 ~ + 0 2  
8.20E-05 8.19E-05 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.18E+02 3 .13~+02 

.00E+00 .00E+00 
7.56~+01 8.08€+01 
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Pa r t  B 8% Uo2 i n  Tu f f  (47% H2o) DBF Fuel 
0 n u c l i d e  concentrat ions,  grams 

b a s i s  raer c r i t i c a l  mass 10.1 MT DO2 

zr100 
nb100 
n b l  OOm 
rnol00 
tclOO 
ru100 
r b l O l  
s r l O l  

y l 0 l  
z r l O l  
nb lOl  
molOl 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

4.11E+02 
.00E+00 

1.72E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.OOE+OO 
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1 
P a r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel  

0 n u c l i d e  concent ra t ions .  grams 

y106 
zr106 
nb106 
mo106 
tc106 
ru106 
r h  106 
r h  l06m 
pd106 
ag106 

y107 
zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pdlO7 
pdlO7m 
ag107 
z r l 0 8  
nb108 
mo108 
tc108 
ru108 
rh108 
rhl08m 
pd108 
a9108 
ag108m 
cd108 
z r l 0 9  
nb109 
mol09 
t c lO9  
r u l 0 9  
r h l 0 9  
rhl09m 
pdlO9 
pdlO9m 
ag l09  
aglO9m 
cd109 
n b l l O  
m o l l 0  
t c l l O  
rul 1 0 
r h l l O  
rh l lOm 
pd l10  
a g l l O  
ag11 Om 

1 
P a r t  B 

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

4.826+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2 .53~+01 
.00E+00 

1.14E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.45E+01 
.OOE+OO 
.00E+00 

2.11E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

1.05E+01 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.79E+00 
.00E+00 
.00E+00 

T u f f  (47% 

45000. 
.00E+% 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.82E+01 
.005+00 
.00€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2 .53~+01  
.00E+00 

1.33E-01 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.45E+01 
.00E+00 
.00E+00 

2.11E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1 .05~+01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.79€+00 
.00E+00 
.00E+00 

H2O) DBF 

b a s i s  = e r  c r i t i c a l  mass-10.1 HT U02 
50000. P5000 r 60000. r 65000. 

.ooE+~L . O O E + ~ O  . O O E + ~ O  .00E+8; 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 
4.82E+01 4.82~+01 4.82E+01 4.82E+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.52E+01 2.52€+01 2.52E+01 2.52E+01 

.00E+00 .00E+00 .00E+00 .00E+00 
1.46E-01 1.60E-01 1.73E-01 1.87E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 
1.45E+01 1.45E+01 1.45E+01 1.45E+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.11E-05 2.11E-05 2.11E-05 2.11E-05 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .OOE+OO 
1.05E+01 1.05E+01 1.05E+01 1.05E+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 
4.79E+00 4.79~+00 4.79~+00 4.79E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

Fuel  
n u c l i d e  concent ra t ions ,  grams 

f i s s i o n  p roduc ts  page 173 

f i s s i o n  

ioooo . ooi+r; i2 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

4.82E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.48E+Ol 
.00E+00 

5.47E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.45E+01 
.00E+00 
.00E+00 

2.11E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

1.05E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.79~+00 
.00E+00 
.00E+00 

produc ts  page 174 
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c d l l O  
n b l l  1 
mo l l  1 
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  l m  
a g l l l  
a g l l  lm 
c d l  1 1 
c d l l  lm 
nb112 
mo l l 2  
t c l l 2  
r u l l 2  
rh112 
p d l l 2  
a g l l 2  
c d l l 2  
mo l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
cd l l 3m 
in113 
i n l l 3 m  
mo l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n l l 4 m  
sn114 
mo l l 5  
tc115 
ru115 
rh115 
pd115 
ag115 
ag l l5m 
c d l l 5  
c d l  l5m 
in115 
i n l l 5 m  

i n i t i a l  
1.56E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 

.00E+00 
2.78E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.79E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.18E-01 

.00E+00 
2.46E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
2.58E+00 

.00E+00 

.00E+00 
3.20E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.35E-01 . OOE+OO 

bas i s  a 
50000. 

1.56E-8; 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

2.78~+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

1.79E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 

2.18E-01 
.00E+00 

2.46E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.58E+00 
.00E+00 
.00E+00 

3.20E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 

9.35E-01 
.00E+00 

er c r i t i  

P:o!f; -1;; 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.78~+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

1.79~+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.18E-01 
.00E+00 

2.46E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.58~+00 
.00E+00 
.00E+00 

3.20E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

9.35E-01 
.00E+00 

:a l  mass 10 
60000. 1.56~-g; 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.78E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.79E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00. 

.00E+00 

.00E+00 

.00E+00 
2.18E-01 

.00E+00 
2.46E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
2.58E+00 

.00E+00 

.00E+00 
3.20E-05 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.35E-01 

.00E+00 

P a r t  8 6 %  UO2 i n  Tuff (47% I 2 0 )  DBF Fuel  f i s s i o n  products  
0 I page 175 * .  n u c l i d e  concentrat ions,  grams 

. . bas i s  = e r  c r i t i c a l  mass 10.1 HT U02 
in, t i a l  40000. r 45000. r 50000. r P5000 r 60000. r 65000. r 70000. r100000. r200000. r250000. 

s n l l 5  4.8OE-02 4 . 8 0 ~ - 8 ~  4 . 8 0 ~ - h  b . 8 0 ~ - h  4.801-82 4.801-g2 4 .80~-82 4 .80~ -82  4.80E-82 4 .80~-g2 4.80~-8: 
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tc116 
ru116 
rh116 
pd116 
a g l l 6  
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
cd l l7m 
in117 
i n l l 7 m  
sn117 
s n l  l7m 
tc118 
r u l l 8  
rh118 
pd118 
ag118 
eg118m 
cd118 
in118 
ln118m 
sn118 
r u l l 9  
r h l l 9  
p d l l 9  
e g l l 9  
cd119 
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
s n l  l9m 
ru120 
rh120 
pd12O 
agl2O 
cd120 
in120 
i n 1  2Om 
snl2O 
r h l Z l  

Pa r t  B Tuff (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.49E+00 

.00E+O0 

.00E+00 
2.24E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.09E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.03E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.13E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E+00 

.00E+00 

M20) DBF Fuel  
nuc 1 ide concent r a  t ions .  ararns 

f i s s i o n  products  

b a s i s  = e r  c r i t i c a l  mass-10.1 WT U02 1 
i n i  t i e l  40000. r 45000. r 50000 r P5000 r 60000 r 65000. r 70000. r100000. r200000. r250000. 

p d l z l  .OOE+OO .ooE+IIo .OOE+~O . O O E + ~ O  . O O E + ~ O  .oo i+ lo  .ooE+io .OOE+IO .00E+10 . O O E + ~ O  .ooE+l; j' . j, 1 . .  
agl21 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 : I 

cd121 .00E+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1; !r, 

i n 1  21 .OOE+OO .OOE+OO .OOE+OO .O~E+OO .OOE+OO .OOE+OO .OOE+OO .00E+00 .OOE+OO .OOE+OO .OOE+OO !- ;-: 
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i n l 2 l m  
sn l21 
sn l2 lm 
sb l21 
r h l 2 2  
pd122 
a9122 
cd122 
in122 
in122m 
sn122 
sb122 
sb122m 
t e l 2 2  
rh123 
pd123 
ag123 
cd123 
in123 
i n123m 
sn123 
sn123m 
sb123 
te123 
te123m 
pd124 
a9124 
cd124 
in124 
sn l24 
sb124 
s b l  Z4m 
te124 
pd125 
ag125 
cd125 
in125 
in125111 
sn125 
snl25m 
sb125 
te125 
te125m 
pd l26 
agl26 
cd126 
in126 
sn126 

P a r t  B 8% UO2 i n  Tu f f  (4m H2O) DBF Fuel 
0 n u c l i d e  concentrat ions,  grams 

bas i s  =her c r i t i c a l  mass 10.1 HT U02 

f i s s i o n  products page 177 

i n i t i a l  
1.59E-07 
1.2lE-09 
1.19€+00 
4.59E-10 

.00E+00 

.00E+00 

.00E+00 
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Pa r t  B 

cd132 
in132 
sn132 
sb132 
sb132m 
te132 

1132 
xe132 
ts132 
ba132 

i n i  t i a l  
.00E+00 . OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 . OOE+OO 

3.83E+02 
.00E+00 

1.54E-06 

Tu f f  (47% H2O) DBF Fue 1 
nuc l i de  concentrat ions,  grams 
bas i s  = e r  c r i t i c a l  mass 10.1 MT U02 

50000 r !5000 r 60000. r 65000. 
.ooi+go .ooi+go .OOE+&I .OOE+K 
.OOE+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+OO .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.83E+O2 3.83E+02 f .83E+02 3.83~+02 
.00E+00 .00E+00 .OOE+OO .00E+00 

1.54E-06 1.54E-06 1.54E-06 1.54E-06 

f i s s i o n  products Page 
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xe133m 
cs133 
ba 133 
in134 
sn134 
sb134 
sb134m 
te134 
i 134 
i 134111 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
ba 135 
ba135m 
sn136 
sb136 
te136 

i136 
i 136m 

xe136 
cs 136 
be136 
ba136rn 

1 
Pa r t  B 

0 

i n i t i a l  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.65E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

T u f f  ( 4 7 %  

.00E+00 
5.81E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.84E+02 

.00E+00 

.00E+00 

.00E+00 
3 .17~+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
5.74E+02 

.00E+00 
8.71E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.63E+02 

.00E+00 
1.59E+00 

.00E+00 

H2O) DBF Fue 1 
nuc l  i d e  concentrat ions.  grams 
bas i s  = e r  c r i t i c a l  mass-10.1 MT UO2 

50000. r P5000 r 60000. r 65000. 
. O O E + ~ O  .ooi+go . O O E + ~ O  .ooE+~; 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.65E+02 5.65E+02 5.65E+02 5.65E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 

f i s s i o n  products page 179 



Aug 28 17:08 1996 F i l e  Name: o r i gen l . ou tpu t  BBA000000-01717-0200-00021 REV 00 ' ATTACHMENT X X I l  - Page 170 

P a r t  B T u f f  (47% H2O) OBF Fue 1 
n u c l i d e  concent ra t ions ,  grams 
b a s i s  3 e r  c r i t i c a l  mass 10.1 MT UO2 

50000. r P5000 r 60000. r 65000. 
. O O E + ~ O  .00i+80 .00E+80 .00E+86 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 

5.30E+02 5.3OE+O2 5.30E+02 5.30E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+O0 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .00E+00 

5.16E+02 5 .16~+02 5.16€+02 5.16E+02 

f i s s i o n  p roduc t s  page 

i n i t i a l  
.00E+00 
.00E+00 

!00000. y r i  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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Pa r t  B 
0 

8% UOZ i n  

i n i t i a l  
2.58E+00 

.00E+00 

.OOE+00 

.OOE+OO 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 
8.02E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.73~+01 

' .00E+00 
9.83~+01 

.00E+00 

Tu f f  (47% H2O) DBF Fuel 
nuc l i de  concentrat ions,  grams 
bas is  = e r  c r i t i c a l  mass 10.1 MT UO2 

40000. r 45000. r 50000. r g5000 r 60000. r 65000. 
2 .58~+ t0  2.58~+&0 2.58~+80 2.58;+80 2 . 5 8 ~ + t 0  2.58E+tk 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
8.02E+00 8.02E+00 8.02E+00 8.02E+00 8.02E+00 8.02E+00 

.00E+O0 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.OOE+OO .OOE+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+O0 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 
T.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
-.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
6.73E+01 6.73E+01 6.73E+01 6.73~+01 ,6.73~+01 6.73E+Ol 
5.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
9.83~+01 9.83E+01 9.83E+01 9.83~+01 3.83E+Ol 9.83E+01 
;..00E+00 - *00E+00 r00E+00 .00E+00 *00E+00 .00E+00 . , I '., 1 1' 
'1, ' /: 1 -  I 

! I .-. - ' d -  
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Par t  B 
0 

i n i  t i e 1  
8.99E+00 

Tuff  (47% H2O) DBF Fuel 
nucl ide concentrations, grams 
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Aug 28 17:08 1996 F i l e  Name: origenl .output BBA000000-01717-0200-00021 REV 00 ATTACHMENT XXIl - Page 173 

Par t  B 8% U02 i n  Tuff (47% H20) DBF Fuel 
0 nucl ide concentrations. grams 

i n i  t i e 1  
4.06E - 02 

.00E+00 

.00E+00 

basis = er  c r i t i c  
50000. ~ 5 0 0 0  
4.06~-1; 4.06~-g; 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.93E-02 1.93E-02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 
7.35E-03 7.35E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.OOE+OO .00E+00 
2.40E-03 2.4OE-03 

.00E+00 .00E+00 

.00E+00 .OOE+OO . OOE+OO .00E+00 

.OOE+OO .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 
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ho165 
dy166 
ho166 
ho166m 
er166 
e r167  
er167m 
er168 
yb168 
t r 1 6 9  
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
e r  172 
trn172 
yb172 

: o t a l  

P a r t  B 

h 3 
t i  6 
L i  7 
be  9 
be 10 

c 14 
ni  66  
c u  66  
zn  66  
c u  6 7  
zn  67  
zn  68 
zn 69 
zn 69m 
ga 69  
zn  70 
ga 70 
ge 70 
zn  71  
z n  71m 
ga 71  
ge 71  
ge 71m 
co  72 
n i  72 
c u  72 
zn  72 
ga 72 
ee 72 
co  73 
n i  73 
c u  73 

T u f f  (47% H20) DBF f i s s i o n  p roduc ts  page 
de r ad i oac  : i v i t y ,  CI 

c a l  mass 
10000. y r  

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.28E-06 
2.16E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

bas i s  
50000. y r  

.00E+00 

:,;ge; c r i  t 

. oo;+ii 
i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.29E-06 
3.10E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
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Part  B 8% UO2 i n  Tu f f  (47% H20) DBF 

15000. 
.00E+8: 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.81E-02 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Fuel 
nucl ide  radioa 
basis =per c r i  

50000. r 55000. . O O E + ~ O  . 00E+8: 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.78E-02 2.76E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

: t i v i t y ,  cr 
: i c a l  mass 
60000. . OOE+~:  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.73E-02 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 

i n i t i a l  
zn 7 6  .OOE+OO 
ga 76  .00E+00 
ge 7 6  .00E+00 
as 76 .OOE+00 
se 76  .OOE+OO 
n i  7 7  .00E+00 
cu 7 7  .00E+00 
zn 7 7  .00E+00 
ga 7 7  .00E+00 
ge 7 7  .00E+00 
ge 77m .00E+00 
as 7 7  .OOE+OO 
se 7 7  .00E+00 
se 77m .00E+00 
n i  7 8  .00E+00 
cu 7 8  .00E+00 
zn 7 8  .00E+00 
ga 7 8  .00E+00 
ge 7 8  .00E+00 
as 7 8  .00E+00 
se 78  .00E+00 
cu 79  .00E+00 
zn 7 9  .00E+00 
ga 7 9  .00E+00 
ge 7 9  .00E+00 
as 7 9  .00E+00 
s t  7 9  2.86E-02 
se 79m .00E+00 
br 7 9  .00E+00 
br 79m .00E+00 
kr  7 9  .00E+00 
cu 8 0  .00E+00 
zn 8 0  .00E+00 
ga 8 0  .00E+00 
ge 80 .00E+00 
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as 80  .OOE+OO .00E+O0 
se 80 .00E+00 .OOE+OO 
b r  80 .00E+00 .00E+00 
b r  80m .OOE+OO .00E+00 
k r  80 .OOE+OO .00E+00 
c u  81 .OOE+OO .00E+00 
zn 81 .00E+00 .00E+00 
ga 81 .00E+00 .00E+00 
ge 81 .00E+00 .00E+00 
as 81  .00E+00 .00E+00 
se  81 .00E+00 .00E+00 
se  81m .00E+00 .00E+00 
b r  81 .00E+00 .00E+00 
k r  81  5.20E-09 5.16E-09 
k r 8 1 m  .00E+00 .00E+00 
zn 82 .00E+00 .00E+00 
ga 82 .00E+O0 .00E+00 

1 
P a r t  B 8% UO2 i n  T u f f  (47% 

0 

i n i t i a l  
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.08E - 09 

.00E+00 

.00E+00 

.00E+00 

HZO) DBF 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.OOE+OO .OOE+OO .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.OOE-09 4.92E-09 4.84E-09 4.76E-09 

.00E+O0 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 .00E+00 

Fue l  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = er  c r i t i c a l  mass 10.1 MT UO 

50000. y r  55900 r 60000. r 65000. 
.00E+00 . O O E + ~ O  .ooE+~o . o o E + ~ ~  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
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Pert  B 8% UO2 i n  

- i n i t i a l  
br  8 8  .00E+00 
kr  8 8  .OOE+OO 
r b  8 8  .OOE+OO 
sr 8 8  .00E+00 
as 89 .00E+00 
se 8 9  .00E+00 
br 8 9  .00E+00 
k r  8 9  .00E+00 
r b  8 9  .00E+00 
sr  8 9  .00E+00 

y 8 9  .00E+00 
y 89m .00E+00 

as 9 0  .00E+00 
se 90  .00E+00 
br  90  .00E+00 
k r  9 0  .00E+00 
r b  9 0  .OOE+OO 
r b  90m .00E+00 
sr  9 0  .00E+00 

y 9 0  .00E+00 
y 90m .00E+00 

z r  90  .00E+00 
z r  9Om .00E+00 
se 9 1  .00E+00 
br  9 1  .00E+00 
k r  9 1  .00E+00 
r b  9 1  .00E+00 
sr  9 1  .00E+00 

y 9 1  .00E+00 
y 91m .00E+00 

z r  9 1  .00E+00 
nb 9 1  2.41E-27 
se 9 2  .00E+00 
br  9 2  .00E+00 
k r  9 2  .00E+00 
r b  9 2  .00E+00 
s r  9 2  .00E+00 

y 9 2  .00E+00 
z r  9 2  .00E*00 
nb 9 2  4.89E-12 
r e  9 3  .00E+00 

Tuff  (47% H2O) DBF Fue 1 
nucl ide  redioa 
basis =per c r i  

50000. r  55000. . O O E + ~ O  . o o E + ~ ~  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.28E-32 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.89E-12 4.89E-12 
.00E+00 .00E+00 

c t  i 
t i c  
60 

4 

v i t y ,  ct 
: e l  mass 
1000. . 00E+8; 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO- 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.88E-12 
.00E+00 

f i ss ion  I products 
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Part  B 

sr  9 4  
Y 9 4  

zr  9 4  
nb 94 
nb 94m 
br  95 
k r  95 
r b  95 
sr 95 

Y 95 
zr  95 
nb 95 
nb 95m 
mo 95 
br 9 6  
kr  96 
r b  9 6  
sr  9 6  

Y 9 6  
z r  9 6  
nb 9 6  
mo 9 6  
k r  9 7  
r b  9 7  
s r  9 7  

Y 9 7  
z r  9 7  
nb 9 7  
nb 97m 
n o  9 7  
k r  9 8  
r b  9 8  
sr  9 8  

Y 9 8  
z r  9 8  
nb 9 8  
nb 98m 
rno 9 8  
t c  9 8  
r b  9 9  
sr  9 9  

Y 9 9  
z r  9 9  
nb 9 9  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

7.48E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

7.15E-08 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+OO 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 
6.14E-01 

.00E+00 
6.14E-01 

.00E+00 

.OOE+OO 

.00E+00 

T u f f  (47% HZO) DBF 

i5000. yr  
.00E+00 
.00E+00 
.00E+00 

5.89E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.15E-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Fuel 
nucl i 
basis 

50000. . OOE+& . OOE+OO 
.00E+00 

4.97E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.14E-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

de radioac 
; = er  c r i t  
55900. yr  

.00E+00 

.00E+00 

.00E+00 
4.19E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.13E-08 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

t i v i t y ,  CI 
ice1  mass 
60000. . OOE+& 

.00E+00 . OOE+00 
3.53E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.13E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

ur ies  
10.1 HT uc 
65000. 

.ooE+!~ 

.00E+00 

.00E+00 
2.98E-06 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
7.12E-08 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  I products age 



28 17:08 1996 F i l  .e Name: or igen l .ou tput  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X l l  - Page 179 

nb 99m .00E+00 
no 99 .00E+00 
t c  99 5.85E+00 
t c  99m .00E+00 
r u  99 .00E+00 
r b l  00 .00E+00 
sr100 .00E+00 
ylOO .00E+00 

Par t  B 8% UO2 i n  Tu f f  (47% HZO) DBF ue 1 
nuc l  i 
bas is  

'0000. 
.00E+8: 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

de rcldioac 
=per c r i l  

55000. 
.00E+iL 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  products 

zrlOO 
nblOO 
nb l  OOm 
mo100 
tc l0O 
rulOO 
r b l O l  
s r l O l  

y l 0 l  
z r l O l  
nblO 1 
molOl 
t c l O l  
r u l O l  
sr lO2 

y l02  
zr lO2 
nb l02 
molO2 
tc lO2 
tclO2m 
rulO2 
rh102 
pd l02 
sr103 

y103 
21-103 
nb103 
mo103 
tc103 
ru103 
rh103 
rhl03m 
sr104 
y104 

zr104 
nb104 
no104 
tc104 
ru104 
rh104 
rh104m 
pd104 

y105 
r r105 
hb105 
m105  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

' .OOE+OO 
., .00E+00 
, .00E+00 

,00E+00 
" *00E+00 

,00E+00 
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tc105 
ru105 
rh105 
rh l05m 
pd l05  

1 
P a r t  B 

0 

nb107 
1110107 
tc107  
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr108 
nblO8 
1110108 
tc108  
ru108 
rh108 
rh l08m 
pd l08  
ag108 
ag108m 
cd108 
z r lO9  
nb l09  
mol09 
t c lO9  
ru lO9 
r h l 0 9  
rhlO9m 
pd109 
p d l  O9m 
aglO9 
agl09m 
cdlO9 
n b l l O  
no1 10 
t c l l O  
rullO 
r h l l O  
r h l l O n  
p d l l 0  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

Tuf f  (47% H20) DBF Fue 1 
nuc 1 i 
b a s i s  

50000. . 00E+gk 
.OOE+OO 
.00E+00 
.00E+00 

de r a d i o a  

53:; Cri 
. oo i+ l k  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.30E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

i v i t y ,  c 
c s l  mass 
0000. . 00E+&k 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.30E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

ur i e s  
f i s s i o n  p roduc t s  
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Part B 8% UO2 in Tuff (47% H20) DBF Fuel fission products page 191 
0 nuclide radioactivity, curies 

b a s i s  =aer ' c r i t i c a l  mass 10.1 UT U02 - - . . . . - - . . . . - - - - - 
ini tiel 40000. r 45000. r 50000 r 55606 r 60000 r ~ S O O O . . .  

cdt 10 .OOE+OO . ooE+go . o o E + ~ o  . o o i + i o  - o o i + i o  . o o i + i o  - o o i + i L  . 
nbll 
no1 1 
tcll 
rull 
rhll 
 dl 1 
pdlllm .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
aglll .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
aglllm .00E+O0 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cdlll .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
cdl 1 lm 
nb112 
moll2 
tcll2 
rull2 
rh112 
pdll2 
agl12 
cdll2 
moll3 
tc113 
ru113 
rh113 
pd113 
eg113 
agll3m 
cd113 
cdll3m 
in113 
inll3m 
moll4 
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
inll4m 
snll4 
moll5 
tc115 
ru115 
rh115 
pd115 
a91 15 
a91 15m 
cd115 
cd115m 
in115 
in115m 
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P a r t  B 8% UO2 i n  T u f f  (47% ~ 2 0 )  DBF Fuel  
n u c l i d e  r a d i o e c t i v i t v .  c u r i e s  

sn115 
tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
t c117  
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
i n 1  17 
i n l l 7 m  
sn117 
s n l  l7m 
t c l l 8  
r u l l 8  
r h l l 8  
p d l l 8  
a g l l 8  
ag l l8m 
cd118 
in118 
in118m 
sn118 
r u l l 9  
r h l l 9  
p d l l 9  
a g l l 9  
c d l l 9  
cd l l 9m  
in119 
i n l l 9 m  
s n l l 9  
s n l  l9m 
ru l2O 
r h l 2 0  
pdl2O 
ag l20  
cdl2O 
in120 
i n l 2 0 n  
an120 
r h l 2 l  

i n i  t i a l  
.OOE+OO 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

, .00E+00 
~00E+00  

.' ' 

basis  
50000. . O O E + ~ ~  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
I* ' *' 

.00E+00 

i = e r  c r i  
55900. y r  

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
, .00E+00 

t i c a l  mass 
60000. . 00E+6; 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 
; .00E+00 

f tl 4 

p a r t  B ~X' I IO~ in 'tuff crm 'k2o) D B F ' L ~ ~ ~ L  ;I 
I 

" L., 
n u c l i d e  radioactivity, c u r t e r  

, 1, 1:'. basis =per c r i t i c a l  u r n  10.1 MT U02 
I 

id 

f i s s i o n  p roduc ts  

f i s s i o n  p roduc ts  
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i n f  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.20E-17 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.50E-02 

Pa r t  B 8% U02 i n  Tu f f  (47% HZ01 DBF Fuel f i s s i o n  products  
0 

page 194 
n u c l i d e  r a d i o a c t i v i t y ,  cu r i es  
bas is  = e r  c r i t i c a l  mass 10.1 Ml UO2 

i n 1  t i a l  40000. r 45000. r 50000. r 55800 r 60000. r 65000. r 70000. r100000. r200000. r250000. 
sb126 1.33E-02 1 .31~ -62  1.27E-g2 1 .22~-g2 1 .18~ -g2  1.14~-&2 1.10E-&2 1.07E-82 8 .66~ -83  4 .33~-g3 3.06E-65 
sb126m 9.50E-02 9.37E-02 9.05E-02 8.75E-02 8.4%-02 8.16E-02 7.88E-02 7.61E-02 6.18E-02 3.09E-02 2.19E-02 



Aug 28 17:08 1996 F i  l e  lame: o r i g e n l  .output BBAOO0000-01717-0200-00021 REV 00 ATTACHUENT X X I  I - Page 184 

Pa r t  B 8% UO2 i n  T u f f  ( 4 f X  
0 

i n i t i a l  40000. 
cd132 .00E+00 . o o E + ~ ~  
in132 .OOE+OO .00E+00 
811132 .00E+00 .00E+00 
sb132 .OOE+OO .00E+00 
sb132n .00E+00 .00E+00 

H20) DBF Fuel f i s s i o n  products page 195 
n u c l i d e  r a d i o a c t i v i t y ,  cu r i es  
bas i s  = e r  c r i t i c a l  mass 10.1 UT UO2 

45000. r 50000. r 55g00 r 60000. r 65000. r 70000. r100000. r200000. r250000. 
.OOE+~O .ooE+~o .00k+g0 .OOE+~O .ooE+~o . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .00E+8: 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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te132 
1132 

xe132 
cs132 
ba132 
in133 
sn133 
sb133 
te133 
te133m 
i 133 
i 133111 

xe133 
xe133m 
cs133 
be133 
in134 
sn134 
sb134 
sb134m 
te134 
i 134 
i 134m 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
1x135 
cs135m 
be135 
ba135m 
sn136 
sb136 
te136 
i 136 
1136111 

xe136 
cs136 
be136 
ba136m 

Par t  B 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E*00 

6 :  

Tuf 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 
6.61E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

H2O) DBF Fue 1 
nuc l 
bas i s  

50000 
.oo i+66 
.00E+00 
.OOE+OO 
.00E+00 

i d e  rad ioac  
= e r  c r i t i c a l  mass 

i5g00 r 60000 
.ooi+go . o o i + G  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .OOE+OO 
.OOE+OO rOOE+OO 
.00E+00 .OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 ' 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.50E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  products 
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xe l 39  
cs139 
ba139 
la139 
ce139 
pr139 
te140 
i 140 

xe140 
cs140 
ba140 
la140 
ce140 
pr140 
te141 

i 141  
xe1 4 1 
cs141 
ba141 
La141 
ce141 
p r141  
nd141 
te142 

1142 
xe142 
cs142 
ba142 
la142  
ce142 
pr142 
pr142m 
nd142 

1143 
1 

P e r t  B 
0 

i n i t i a l  
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.84E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.29E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.29E-05 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

H 2 O )  DBF Fue 1 f i s s i o n  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 MT U O 2  

50000. r 55000. r 60000. r 65000. r 70000. r100000. r2O . O O E + ~ O  .OOE+~O .00E+80 . O O E + ~ O  . O O E + ~ O  .ooE+~o  
.00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

p roduc t s  page 197 
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Pa r t  B 8X UO2 i n  

i n i t i a l  
sm148 7.86E-13 
cs149 .OOE+OO 
ba149 .OOE+00 
la149 .00E+00 
ce149 .00E+00 
pr149 .OOE+OO 
nd149 .OOE+OO 
pin149 .00E+00 
srn149 1.9%-12 
eu149 .00E+O0 
cs150 I' .OOE+OO 
ba150 !! .OOE+00 
la150 ' .00E+00 
eel50 1 .00E+O0 

I 
t ,, 

1 . ., 
, . 1 .  

;: ,$ . 1" 
i 

T u f f  (47% , HZ01 DBF Fuel 
nuc l i de  r a d i o a c t i v i t y ,  c u r i e s  
bas is  - cr c r i t i c a l  mass 10.1 MT uoz 

50000. r 5ig00 r 60000. r 65000. r 70000. 
7.86E-33 7 .86~ -13  7.86E-33 7.86E-r3 7.86~-y; 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+OO 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 .OOE+OO 

.00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
1.93E-12 1.93E-12 1.93E-12 1.93E-12 1.93E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+OO .00E+00 .00E+00 .OOE+OO 

f i s s i o n  products 
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P a r t  B 8% U02 i n  T u f f  (47% HZO) DBF Fuel f i s s i o n  products page 199 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

bas is  =aer c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  

sm154 .00E+00 
eu154 .00E+00 
gd154 .00E+00 
la155 .00E+00 
ce155 .OOE+OO 
pr155 .OOE+OO 
nd155 .00E+00 
pin155 .OOE+OO 
sm155 .OOE+OO 
eu155 .00E+00 
gd155m .00E+00 
gd155 .00E+00 
ce156 .00E+00 
pr156 .00E+00 
nd156 .00E+00 
p 1 5 6  .00E+00 
am156 .OOE+OO 



Aug 28 17:08 1996 F i l e  Name: o r igen l .ou tpu t  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X I l  - Page 189 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  P a r t  8 
0 

H2O) DBF r :ue 1 
n u c l i d e  rad ioac  

p roduc ts  page 200 
t i v i t y ,  c u r i e s  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
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eu165 
gd165 
tb165 
dy165 
dyl65m 
ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er 167m 
e r l 6 8  
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
e r l 7 2  
tm172 
yb172 

t o t a l  
1 

Par t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 
0 nuc l i de  concentrat ions.  grams 

bas is  =per c r i t i c a l  mais-10.1 M T  UOZ 
in i t ia1300000.  r500000. r999999. 

he 4 3.68E+02 4.10E+!2 5.69~+g2 8.91~+8; 
t1206 5.97E-14 5.70E-14 4.28E-14 2.40E-14 
t1207 1.86E-09 1.87E-09 1.87E-09 1.87E-09 

/ . I ,  

I?' 1 
,.I 

. . . .  . 
I / 

a c t i n i des  page 201 
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Pa r t  B 8% UO2 i n  T u f f  (47% H20) DBF Fuel 
nuc l i de  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 

00000. r999999. 
6.49E+!2 1.28E+gf 

.00E+00 .00E+00 
1.2SE-04 1.25E-04 
7.56E+00 7.56E+00 

.00E+00 .00E+00 
2.84E-04 2.42E-04 
4.23E-09 4.23E-09 
1.89E-09 1.89E-09 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 
1.19E-09 5.82E-11 
5.76E+02 5.52E+02 
9.48E+02 5.85E+02 
1.65E+05 1.65E+05 
4.34€+04 4.28E+04 
8.15E-39 .00E+00 
8.64E+06 8.64E+06 

ac t  i n i des  page 202 
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Par t  B 

cm242 
cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
cf250 
c f251 
cf252 
cf253 
c f  254 
cf255 
es253 
es254m 
es254 
es255 

a250 
o t a l  

Pa r t  B 

8% U02 i n  Tu f f  (47% 

n i t i a l  
00E+00 
00E+00 
00E+00 
16E-19 
08E-29 
29E-16 
36E-19 
OOE+OO 
59E-38 
OOE+OO 
00E+00 

8% UO2 fn T u f f  (47% 

H2O) DBF Fuel 
nuc l  i de  

00000. 
. O O E + ~ ~  
.00E+00 
.00E+00 

1.62E-28 
.00E+00 

1.28E-16 
8.16E-20 

.00E+00 
7.01E-43 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.87E+06 

H2O) DBF 

bas i s  =F 
999999. 

.00E+86 

Fue 1 

concen t ra t i  
ker c r i t i c a l  

ons 
ma 

grams 
ks  10.1 M 

n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas is  =per c r i t i c a l  mass 10.1 

in i t ia1300000. r500000 r999999. 
.00E+00 . O O E + ~ O  . O O E + ~ O  . OOE+~L  

1.30E-05 1.24E-05 9.31E-06 5.22E-06 

ac t  i n i des  

ac t  i n i des  

Page ,192 

page 203 

page 204 
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Part B 8% U02 i n  Tuff (47% HZ01 DBF Fuel 
nuclide radioact iv i  
basis =per c r i t i c a l  

00000. r999999. 
7 .12~-g5 1.40E-i i  

.00E+00 .00E+00 ; . 
2.91E+00 2.91E+00 i ! I  , t ,  

3.57E-01 3.57E-01 :!. 

.00E+00 .00E+00 -;' 

ty,  curies 
mars 10.1 

act inides page 205 

i 
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Pa r t  B 8% UO2 i n  Tuff (47% H2O) DBF Fuel 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  =per c r i t i c a l  mass 10.1 MT U02 

ln i t ia1300000 r500000. r999999. 
.00E+00 . O O E + ~ O  .ooE+~o . OOE+~L  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.99E-20 3.38E-22 2.78E-29 .00E+00 
2.79E-29 2.28E-32 .00E+00 .00E+00 
1.17E-20 1.17E-20 1.16E-20 1.13E-20 
5.76E-22 5.20E-22 3.46E-22 1.25E-22 

.00E+00 .00E*00 .00E+00 .00E*00 

ac t  i n i des  page 206 
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cn250 
cm25 1 
bk249 
bk250 
bk25 1 
cf249 
cf250 
c f  25 1 
cf252 
c f  253 
cf254 
cf255 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

P a r t  B 8% UO2 i n  Tu f f  (47% HZ01 DBF Fuel 
nuc l i de  concentrat ions.  grams 
bas i s  =per c r i t i c a l  mais-10.1 MT u02 

i n i t i a l 300000 .  r500000. r999999. 
.00E+00 . OOE+!O .OOE+&O . OOE+!~ 

1.83E-04 1.83E-04 1.83E-04 1.83E-04 
4.58E-06 4.58E-06 4.58E-06 4.58E-06 
8.83E-06 8.83E-06 8.83E-06 8.83E-06 
5.27E-05 5.16E-05 4.73E-05 3.81E-05 
5.04E-19 1.19E-21 3.68E-32 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

Page 195 

f i s s i o n  products page 207 
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P a r t  B 8% U02 i n  T u f f  (47% 

i n i  t i e 1 3  
.00E+00 
.00E+00 

1.84E-01 
.00E+00 

3.71E-05 
.00E+00 

H2O) DBF Fue l  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 

i00000. r999999. 
. o o E + ~ o  .00E+g; 
.00E+00 .00E+00 

1.84E-01 1.84E-01 
.00E+00 .00E+00 

3.71E-05 3.71E-05 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.12E-01 4.12E-01 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.12E+00 l . l 2E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

7.88E-01 2.76E-01 
.00E+00 .00E+00 

1.49E+00 2.00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.OOE+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

6.71E+00 6 . 7 1 ~ + 0 0  ' , .. 
.00E+00 .00E+00 . a  ' I  

.00E+00 . OOE+OO 
2.49E-05 2.49E-05 

1 

f i s s i o n  p r o d u c t s  page 208 
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Par t  B 8% UO2 i n  Tuff  (47% H20) DBF Fuel 
nucl ide  concentrations, grams 
basis =per c r i t i c a l  mass 10.1 MT U02 

in i t ia1300000.  vr500000. vr999999. vr 

Page 197 

f i s s i o n  products page 209 
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se 87 .00E+00 .OOE+OO .OOE+00 .00E+00 
b r  87 .00E+00 .00E+00 .00E+00 .00E+00 
k r  87 .00E+00 .OOE+00 .00E+00 .00E+00 
r b  87 1.38€+02 1.38€+02 1.38E+02 1.38E+02 
s r  87 7.72E-04 8.72E-04 1.27E-03 2.27E-03 
s r  87m .00E+00 .00E+00 .00E+00 .00E+00 
ge 88 .00E+00 .00E+00 .00E+00 .OOE+OO 
as 88 .00E+00 .00E+00 .00E+00 .00E+00 
se 88 .00E+00 .00E+00 .00E+00 .00E+00 

1 
Par t  B 8% UO2 I n  T u f f  (47% H20) DBF Fuel 

0 n u c l i d e  concentrat ions,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 HT U02 

in i t iaL300000 r500000. r999999. 
b r  88 .00E+00 . O O E + ~ O  .ooE+~o  .00E+66 
k r  88 .00E+00 .00E+00 .00E+00 .00E+00 
r b  88 .00E+00 .00E+00 .00E+00 .00E+00 
s r  88 1.99E+O2 1.99E+02 1.99E+02 1.99E+02 
as 89 .OOE+00 .00E+00 .00E+00 .00E+00 
se 89 .00E+00 .00E+00 .00E+00 .00E+00 
b r  89 .00E+00 .00E+00 .00E+00 .00E+00 
k r  89 .00E+00 .00E+00 .00E+00 .00E+00 
r b  89 .OOE+OO .00E+00 .00E+00 .00E+00 
s r  89 .00E+00 .00E+00 .OOE+OO .00E+00 

2.70E+02 2.70E+02 2.70E+02 2.70E+02 ; m .00E+00 .00E+00 .00E+00 .OOE+OO 
as 90 .00E+00 .00E+00 .00E+00 .00E+00 
se 90 .00E+00 .00E+00 .00E+00 .00E+00 
b r  90 .00E+00 .00E+00 .00E+00 .00E+00 
k r 9 0  .00E+00 .00E+00 .00E+00 .00€+00 
r b  90 .00E+00 .00E+00 .00E+00 .00E+00 
rb  90m .00E+00 .00E+00 .00E+00 .00E+00 
s r  90 .00E+00 .00E+00 .00E+00 .OOE+OO 

y 90 .00E+00 .00E+00 .00E+00 .00E+00 
y 9Om .00E+00 .00E+00 .00E+00 .00E+00 

z r  90 3.29E+02 3.29E+02 3.29E+02 3.29E+02 
z r  90m .00E+00 .00E+00 .00E+00 .00E+00 
se 91 .00E+00 .00E+00 .00E+00 .00E+00 
b r  91 .00E+00 .00E+00 .00E+00 .00E+00 
k r  91 .00E+00 .00E+00 .00E+00 .00E+00 
r b  91 .00E+00 .00E+00 .00E+00 .00E+00 
s r  91 .00E+00 .00E+00 .00E+00 .00E+00 

y 91 .00E+00 .00E+00 .00E+00 .00E+00 
y 9lm .00E+00 .00E+00 .00E+00 .00E+00 

z r  91 3.38E+02 3.38E+02 3.38E+02 3.38E+02 
nb 91 .00E+00 .00E+00 .00E+00 .00E+00 
se 92 .00E+00 .00E+00 .00E+00 .00E+00 
br 92 .00E+00 .00E+00 .00E+00 .00E+00 
k r  92 .00E+00 .00E+00 .00E+00 .00E+00 
r b  92 .00E+00 .00E+00 .00E+00 .00E+00 
s r  92 .00E+00 .00E+00 .00E+00 .00E+00 

y 92 .OOE+OO .00E+00 .OOE+OO .OOE+OO 
z r  92 3.46E+02 3.46E+O2 3.46E+02 3.46E+02 
nb 92 4.38E-08 4.38E-08 4.36E-08 4.31E-08 
Be 93 .00E+00 .00E+00 .00E+00 .OOE+OO 

L 
, . b r  93 .OOE+OO .00E+00 .00E+00 .00E+00 
* 2 :I,:> k r  93 .00E+00 .00E+00 , .00E+00 .00E+00 

rb 93 .00E+00 j .00E+00 .OOE+OO .00E+00 
I 8 r  93 .00E+00 .00E+00 ' .00E+00 .00E+00 

y 93 .00E+00 .00E+00 ,00E+00 .00E+00 
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Par t  B 8% U02 i n  Tuff  (47% H2O) DBF Fuel 
0 nucl ide  concentrations. grams 

basis =per c r i t i c a l  mais-10.1 MT U02 
i n i t i a l 3 0 0 0 0 0  r500000. r999999. 

sr 94 .OOE+OO . O O E + ~ O  . O O E + ~ O  . O O E + G  
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Pa r t  B 

zrlOO 
n b l  00 
nb l  OOm 
no100 
tclOO 
rulOO 
r b l O l  
s r l O l  

y l 0 l  
z r l O l  
nblOl  
molOl 
t c l O l  
ru lO 1 
s r l 0 2  

y l 0 2  
zr102 
nblO2 
molO2 
tc lO2 
tclO2m 
rulO2 
rhlO2 
pd102 
sr103 
y103 

zr103 
nb103 
no103 
tc lO3 
ru103 
rh103 
rhl03m 
sr104 
y104 

zr104 
nb l04 
no1 04 
tc104 
ru104 
rh104 
rh104m 
pd104 
y105 

zr105 
nb105 
mo105 
t c l 0 5  
ru105 
rh105 
rhl05m 
pd105 

8% U02 i n  Tuff (47% 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

4.11€+02 
.00E+00 

1.72E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.406+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

2.94E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.22E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.47E+02 
.00E+00 
.00E+00 

4.78E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.04E+01 

H20) DBF Fue 1 
nuc l  i d e  
bas i s  =F 

'99999. 
.00E+gk 
.00E+00 
.00E+00 

4.11E+02 
.00E+00 

1.72€+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.40E+02 
.00E+00 . OOE+OO 
.00E+00 . OOE+O . ooE+o8 . OOE+OO 
.00E+00 

2.94€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

2.22E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

1.47E+02 
.00E+00 
.00E+00 

4.78E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.04E+01 

concentrat ions,  prams 
)er  c r i t i c a l  mass 10.1 MT 
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Pa r t  B 

y106 
zr106 
nb106 
no106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag106 
y107 

zr107 
nb107 
no107 
tc lO7 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr108 
nb108 
mo108 
tc108 
ru108 
rh108 
rhl08m 
pd108 
ag108 
aglO8m 
cd108 
zr lO9 
nb109 
do109 
t c l 0 9  
ru lO9 
rh109 
rh109m 
pdlO9 
pdl09m 
agl09 
ag109m 
cd l09 
n b l l O  
no1 10 
t c l l O  
r u t 1 0  
r h l l O  
r h l  lorn 
p d l l 0  
ng110 
ag110. 

Pa r t  B 

8% U02 i n  T u f f  (47% 

LIX uoz 'in tu f f  (47% 

H20) DBF 

.00E+00 

.OOE+00 

.OOE+OO 

.00E+00 

.00E+00 
4.82~+01 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 
2.41E+01 

.00E+00 
1.33~+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.45E+01 

.00E+00 

.00E+00 
2.11E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
l.OSE+Ol . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
4.79E+OO 
,,00E+00 
:i,00E+00 

420) DBF 
I 

Fue 1 
n u c l i d e  concentrat ions,  
bas i s  =per c r i t i c a l  mas 

999999. . O O E + ~ ~  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.82E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.28E+01 
.00E+00 

2.58E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

l.bSE+Ol 
.00E+00 
.00E+00 

2.11E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

1.05E+01 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.79E+OO 
.00E+00 
.00E+00 . ' 3  ' 

a .  * I  

fuel 
n u c l l d r  concent r r t fons ,  

grams 
s 10.1 

f i s s i o n  products 

f i s s i o n  products 
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c d l l O  
n b l l  1 
mo l l  1 
t c l l  1 
r u l l  1 
r h l l l  
p d l l l  
p d l l l m  
a g l l l  
a g l l l m  
c d l l l  
c d l l  l m  
n b l l 2  
mo l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
pd112 
a g l l 2  
c d l l 2  
mol l3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
cd l l3m 
in113 
i n l l 3 rn  
mol l4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n 1  14m 
sn114 
mol l5  
tc115 
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
cd l l5m 
in115 
in115111 

1 

bas i s  
99999. 

1.56E-gi 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

2.78~+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.79€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.18E-01 
.00E+00 

2.46E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.58E+00 
.00E+00 
.00E+00 

3.20E-05 
.00E+00 
.0.0E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 

9.35E-01 
.00E+00 

=per c r i t i c a l  mass 1 ID. 

Par t  B 8% UOZ i n  Tuf f  (47% H2O) DBF Fuel  
0 n u c l i d e  concentrat ions.  arams 

f i s s i o n  products  page 215 --  
bas i s  =per c r i t i c a i - i a i s  10.1 MT U02 

i n i t i a l 300000 .  r500000. r999999. 
s n l l S  4.80E-02 4 .80~ -g2  4 .80~-g2 4.80~-6: 
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tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
c d l  16 
in116 
i n 1  16m 
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn117 
sn l l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
egl l8m 
cd118 
fn118 
in118m 
sn118 
r u l l 9  
rh119 
p d l l 9  
a g l l 9  
c d l l 9  
cd l l9m 
in119 
i n l l 9 m  
s n l l 9  
s n l  l9m 
rul2O 
rh120 
pd l20 
eglZO 
cd120 
in120 
in120m 
sn120 
r h l 2 l  

Pa r t  B 8% U02 I n  Tuff (47% H20) DBF Fuel 
0 n u c l i d e  concentrat ions.  a r m s  

f i s s i o n  products  page 216 

bas i s  =per c r i t i c a l  mass~ l0 .1  HT UO2 
in i t ia1300000. r500000. r999999 

pd l21 .00E+00 .ooE+~o .ooE+~o . o o E + ~ ~  
a9121 .00E+00 .00E+00 .00E+00 .OOE+OO 
cd l21 .OOE+OO .00~+00 .00E+00 .00~+00 
in121 .00E+00 .00E+00' .00E+00 .00E+00 
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Pa r t  B 8% UO2 i n  Tuff (47% H20) DBF Fuel 
n u c l i d e  concentrat ions,  
bas i s  = p e r ' c r i t i c a l  mass 

in i t ia \300000.  r500000. r999999. r 
3.66E-08 2 .59~ -g8  6 .47~-g9 2 .02~ -TO 
2.78E-10 1.97E-10 4.92E-11 1.54E-12 
3.77E+00 4.00E+00 4.40E+00 4.54E+00 .:, 
4.59E-10 4.59E-10 4.59E-10 4.59E-10 f !bik9' ' 

.00E+00 .00E+O0 .00E+00 .00E+00 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO i ; i. ;. . ' ' t  

.00E+00 .00E+00 . .00E+00 .00E+00 ,,. . t . '  

grams 
; 10.1 

1 

f i s s i o n  products  

uoz 

2 ,  
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ag128 .00E+00 
cd l28 .00E+OO 
in128 .OOE+OO 
sn128 .00E+00 
sb128 .00E+00 
sb128m .OOE+OO 
t e l 2 8  3.17E+01 

i128 .00E+00 
xe128 9.50E-03 
cd l29 .00E+00 
in129 .00E+00 
sn l29 .00E+00 
sn129m .00E+00 
sb l29 .00E+00 
t e l 2 9  .OOE+OO 
te129m .00E+00 

i129 6.68E+01 
xe129 7.51%-01 
xel29m .00E+00 
cd130 .00E+00 
in130 .00E+00 
sn130 .00E+00 
sb130 .OOE+OO 
sbl30m .00E+00 
te130 1.52E+02 

1130 .00E+00 
1130111 .00E+00 

xe130 1.79E-01 
cd131 .00E+00 
in131 .00E+00 
sn131 .00E+00 
sb131 .00E+00 
te131 .OOE+OO 
t e l 3 l m  .00E+00 

i131 .00E+00 
xe131 2.49E+02 
xe131m .00E+00 

Par t  B 8% U02 i n  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
3.17E+01 

.00E+00 
9.50E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
6.66E+01 
9.03E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.52E+02 

.00E+00 

.00E+00 
1.79E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
2.49€+02 

.00E+00 

Tu f f  (47% H20) DBF Fuel 
0 nuc l i de  concentrat ions,  grams 

bas is  =per c r i t i c a l  mass 10.1 MT UO2 
in i t iaL300000. gr500000. r999999. yr  

cd132 .OOE+OO .ODE+ 0 .ooE+~o .00E+00 
in132 .00E+00 .00E+00 .00E+00 .00E+00 
sn132 .00E+00 .00E+00 .00E+00 .00E+00 
sb132 .00E+00 .00E+00 .00E+00 .OOE+OO 
sb132m .00€+00 .00E+00 .00E+00 .00E+00 
te132 .00E+00 .00E+00 .00E+00 .00E+00 

1132 .00E+00 .00E+00 .00E+00 .00E+00 
xe132 3.83E+O2 3.83E+02 3.83E+02 3 .83~+02 
cs132 .OOE+OO .00E+00 .00E+00 .00~+00 ' 

ba132 1.54E-06 1.54E-06 1.54E-06 1.54E-06 

f i s s i o n  products page 218 
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xe133m 
cs133 
ba133 
i n134 
sn134 
sb134 
sb134m 
te134 

1134 
f 134m 

xe134 
xe134m 
cs134 
cs134m 
be134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 
i 136 
i 136111 

xe136 
cs136 
be136 
ba136m 

1 
P a r t  B 

0 

.00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  
5.81E+02 5.81E+02 5.81E+02 5.81E+O2 

.00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.84E+02 6.84E+02 6.84E+02 6.84E+02 

.00E+00 .00E+00 '.00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 .00E+00 
3.17E+00 3.17E+00 3.17€+00 3 .17~+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.39€+02 5.31E+02 5.00E+02 4.30E+02 

.00E+00 .00E+00 .00E+00 .00E+00 
4.31€+01 5.11E+01 8.22€+01 1.52E+02 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
5.63E+02 5.63E+02 5.63E+02 5.63E+02 

.00E+00 .00E+00 .00E+00 .00E+00 
1.59E+00 1.59E+00 1.59E+00 1.59E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

8% U02 i n  T u f f  (47% H2O) DBF Fuel  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 H T  UO2 

i n i t i a l 3 0 0 0 0 0  r500000. r999999. 
.00E+00 . O O E + ~ O  . O O E + ~ O  . OOE+& 
.00E+00 .OOE+OO .OOE+OO .00E+00 
.OOE+OO .00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 

5.65E+02 5.65E+02 5.6SE+02 5.65E+02 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
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Par t  6 
0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.30E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

5.16€+02 

Tu f f  (47% H2O) DBF Fuel 
nucl ide concentrations. nrams 

f i s s i o n  products 

bas is  =per 
999999. . O O E + ~ ~  

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
5.30E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 i 
,00E+00 :. 
.00E+00 .: 
.00E+00 " 

5.16E+02 

mais-lo. i nr uo2 
page 220 
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Par t  B 8% UO2 i n  Tuf f  (47% H2O) DBF Fuel 
0 nucl ide  concentrations. arams 

basis =per c r i t i c a l  mais-10.i nr u02 
in i t ia1300000.  r500000. 1-999999. 

sm148 2.58E+00 2.58~+!0 2 .58~+g0  2 . 5 8 ~ + g b  

f i s s i o n  products page 221 
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Pa r t  B Tu f f  (47% H20) DBF Fuel 
0 n u c l i d e  concentrat ions,  grams 

bas is  =per c r i t i c a l  mass 10.1 MT UO2 
in i t ia1300000.  r500000. yr999999. yr 

sm154 8.99E+00 a .99~+80 8.99E+00 8.99E+00 
eu154 .00E+00 .00E+00 .00E+00 .00E+00 

5.97E-01 5.97E-01 5.97E-01 5.97E-01 1:::: .OOE+OO .00E+00 .OOE+OO .00E+00 
ce155 .OOE+OO .00E+00 .00E+00 .00E+00 
pr155 .00E+00 .OOE+OO .00E+00 .00E+00 
nd155 .00E+00 .00E+00 .00E+00 .OOE+OO 
pm155 .00E+00 .00E+00 .00E+00 .00E+00 
sm155 .OOE+OO .OOE+OO .00E+00 .00E+00 
eu155 .OOE+OO .00E+00 .00E+00 .00E+00 
gd155m .00E+00 .00E+00 .00E+00 .OOE+OO 
gd155 8.62E-01 8.62E-01 8.62E-01 8.62E-01 
ce156 .00E+00 .00E+00 .OOE+OO .00E+00 
pr156 .00E+00 .00E+00 .00E+00 .00E+00 
nd156 .00E+00 .00E+00 .00E+00 .00E+00 
pm156 .OOE+OO .00E+00 .00E+00 .00E+00 
sm156 .00E+00 .00E+00 .00E+00 .00E+00 
cu l56 .OOE+OO .00E+00 .00E+00 .00E+00 
gd156 5.66E+00 5.66E+00 5.66E+00 5.66E+00 
ce157 .OOE+OO .00E+00 .00E+00 .00E+00 
p r l 5 7  .00E+00 .OOE+00 .00E+00 .00E+00 
nd l57  .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 
0 

8% UO2 i n  Tuff (47% HZ01 DBF Fuel  
n u c l i d e  concent ra t ions .  grams 
b a s i s  =per  c r i t i c a l  mais-10.1 RT U02 

i n i t i a1300000 .  r500000. r999999. 
d y l 6 l  4.06E-02 4 . 0 6 ~ - 6 2  4 . 0 6 ~ - 6 2  4.06~-6;  
pm162 .00E+O0 .00E+00 .00E+00 .00E+00 
sm162 .00E+00 .00E+00 .00E+00 .00E+00 
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Par t  B 8% UOZ i n  T u f f  (47% H2O) DBF Fuel 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r l e s  

basis 
99999. yr 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.51E-07 

.00E+00 

.00E+00 

.00E+00 . 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

c r i t i c a l  
. . 
mass 
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Par t  B 8% UOZ i n  Tu f f  (47% 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.83E-02 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

H2O) DBF Fuel 
nuc 1 f 
basis 

99999 . oo i+ lL  
.00E+00 
.00E+00 

de r a d i o a c t i v i t y ,  c u r i e s  
i =per c r i t i c a l  mass 10.1 MT U02 
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Par t .  B 8% UO2 i n  
0 

. OOE+OO 

.00E+00 

.00E+00 
2.21E-09 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% H2O) DBF Fuel  
n u c t i d e  r a d i o a c t i v i t v .  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 tfT u02 

i n i t i a 1 3 0 0 0 0 0 .  r500000. r999999. 
ge 82  .00E+00 . o o E + ~ o  . o o E + ~ o  .00E+g; 
as 82  .00E+00 .00E+00 .00E+00 .00E+00 
as 82m .00E+00 .00E+00 .00E+00 .00E+00 
se 82 .00E+00 .00E+00 .00E+00 .00E+00 
b r  82 .00E+00 .00E+00 .00E+00 .00E+00 
br 82m .00E+00 .00E+00 .OOE+OO . 0 0 ~ + 0 0  
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r b  86 
r b  86m 
s r  86 
ge 8 7  
as 8 7  
se  8 7  
b r  8 7  
k r  87 
r b  87  
s r  87 
s r  87m 
ge 88 
as 88 
se 88 

1 
P a r t  B 

0 

. OOE+00 . OOE+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.18E-05 1.18E-05 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

8% UO2 i n  T u f f  (47% 

in i  t i e l ?  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

H20) DBF Fuel 
n u c l  i 
bas i s 

999999. . O O E + ~ L  
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

4.79E-12 
.00E+00 

de r a d i o a c t i v i t y ,  
=per c r i t i c a l  me 

c u r i e s  
ISS 10.1 MT U02 
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Part  B 8% UO2 i n  
0 

i n i  t ie13  
.00E+00 
.00E+00 
.00E+00 

5.37E-09 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+OO 

6.91E-08 . OOE+00 
.00E+00 
.OOE+00 
.OOE+00 
.00E+O0 

Tuff  (47% H2O) DBF Fuel 
nucl ide  rad ioac t i v i t y .  cur ies  
bas is  

99999. . O O E + ~ ~  
.00E+00 

t i c  

!i*# 

r .  
$ ; 

1 

mass 

,*.- . 
!4! .,.! 
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P a r t  B 0 

zrlOO 
nblOO 
nblOOm 
mol 00 
tclOO 
ru100 
r b l O l  
s r l O l  

y l 0 l  
z r l O l  
nb lO l  
m0lOl 
t c l O l  
r u l O l  
s r lO2  

y l 0 2  
21-102 
nb102 
mo102 
tc102  
tc l02m 
r u l 0 2  
r h lO2  
pd102 
sr103 

y103 
zr103 
nb103 
mo103 
tc103  
ru103 
rh103 
r h  103111 
sr104 

y l 0 4  
zr104 
nb104 
mo104 
tc104  
ru104 
rh104 
rh l04m 
pd104 

y105 
zr105 
nb105 
no105 

1996 F i l e  Name: or igen1.output  BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X l l  - 

IX UOZ I n  T u f f  (47% 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

HZO) DBF Fue l  
n u c l i  
b a s i s  

'9999. 
.00E+1;6 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

de r a d i o a c t i v i t y ,  c u r i e s  
=per c r i t i c a l  mass 10.1 MT 

Page 216 
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P a r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel 

y106 
zr106 
nb106 
a0106 
tc106 
ru lO6 
rh106 
rhl06m 
pd106 
ag106 
y107 

zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdlO7m 
ag107 
zr108 
nb108 
mo108 
t c lO8  
ru108 
rh108 
rhl08m 
pdlO8 
ag108 
ag108m 
cd108 
z r lO9  
nb l09  
molO9 
t c l O 9  
ru lO9 
rh lO9 
r h  1 O9m 
pd109 
pdl09m 
ag l09  
ag109m 
cdlO9 
n b l  10 
no1 1 0 
t c l l O  
r u t  10 
r h l l O  
r h l l O n  
pd110 

n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 HT UO2 

in i t ia1300000.  r500000. r999999. 
.00E+00 . O O E + ~ O  .ooE+~o . o o E + ~ ~  
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .03E+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.27E-02 1.26E-02 1.24E-02 1.17E-02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 ' 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

. 00~+00  .OO€+oO .OOE+OO - o n ~ + n n  
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Part B 

cdl 10 
nbl 1 1 
moll1 
tclll 
rulll 
rhlll 
pdlll 
pdll lm 
aglll 
agll lm 
cdlll 
cdll lm 
nbll2 
moll2 
tc112 
rull2 
rhll2 
pdll2 
ag112 
cdll2 
moll3 
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cdll3 
cdll3m 
in113 
inll3m 
moll4 
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
in1 l4m 
sn114 
moll5 
tc115 
ru115 
rh11S 
pd115 
ag115 
ag115m 
cd115 
cd115m 
in115 
inllSn 

8% U02 in Tuff (47% H2O) DBF Fuel 
nuclide redfoactivitv. curies 

fission products page 231 
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Pa r t  B 

sn115 
tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
p d l l ?  
ag117 
eg117m 
cd117 
cd l l 7m  
in117 
i n l l 7 m  
sn117 
sn l l 7m  
tc118 
r u l l 8  
rh118 
pd118 
ag118 
ag118m 
cd118 
in118 
i n l l 8 m  
sn118 
r u l l 9  
r h l l 9  
pd119 
ag119 
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
s n l  l9m 
rulZO 
rh l2O 
pdl2O 
ag120 
cd120 
in120 
in l20m 
sn12O 
r h l 2 1  

P a r t  B 

8% UOZ i n  T u f f  (47% 

i n i  t fa130 
.00E+00 
.00E+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8% U02 f n  Tuff (47X 

HZ01 DBF Fuel  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 

100000. r999999. 
.OOE+~O .ooE+~; 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 

H20) DBF Fuel  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 

f i s s i o n  p roduc ts  

f i s s i o n  p roduc ts  
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i n i  t i e 1 3  
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

7.20E-17 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.19E-02 

iooooo 
. o0 i+G9  
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.OOE+OO 

7.20E-17 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.87E-03 

P a r t  B 8% U02 fn Tu f f  (47% H2O) DBF Fue l  
* : * o n  ., !! I , n u c l i d e  r a d i o a c t i v i t y ,  c u r f e s  

* 1;- . , 
7 .  

b a s i e  mper c r i t i c a l  u s e  10.1 WT Uo2 
I i n i  t la1300000. rS00000. r999999. r . 

sb l26  3.06E-03 2 . 1 6 ~ - b  5 .41~ -14  1.69~-2;5 ' , i t ,  
8b126m 2.19E-02 ).55E-02 f .87E-03 1.21E-04 2; 

i !  
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Part  B 8% UO2 i n  Tuff (47% 
0 

H2O) DBF Fuel 
nucl ide rad ioac t iv i tv .  c u r i e s  
basis =per c r i t i c a l  h iss  l o l l  nr U02 

init ia1300000.  r500000. r999999. 
cd132 .OOE+OO . o o E + ~ o  . o o E + ~ o  .00E+g6 
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Par t  B 8% UO2 i n  Tuff  (47% H20) DBF Fuel 
nucl ide  rad ioac t i v i t y ,  cur ies  
basis =per c r i t i c a l  mass 10.1 nT 

i n i t i a l 3 0 0 0 0 0  r500000. r999999. 
.00E+00 . O O E + ~ O  . O O E + ~ O  .00E+gk 
.OOE+OO .OOE+OO .00E+00 -0OE+OO 
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Part  B 

i n i  
.oo 
.oo 
.oo 
.oo . 00 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 

Tuff (47% 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 -29E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H20) DBF 
nucl ide  rad ioac t i v i t y ,  cur ies  
bas is  =per c r i t i c a l  mass 10.1 

0000. r999999 
.OOE+~O . o o E + ~ ~  
.OOE+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+O0 .00E+00 
.00E+00 .00E+00 

f i s s i o n  products page 237 
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la144 
c e l 4 4  
p r144  
pr144m 
nd144 

1145 
xe145 
cs145 
ba145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
be146 
la146 
ce146 
p r146  
nd146 
pm146 
sm146 
xe147 
cs147 
ba147 
la147  
ce147 
p r147  
nd147 
pm147 
sm147 
cs148 
ba148 
La148 
ce148 
p r148  
nd148 
pm148 
pm148m 

P a r t  B 

sm148 
cs149 
ba149 
la149  
ce149 
p r  149 
n d l 4 9  
pn149 
sm149 
eu149 
cs150 
ba150 
la150 
ce150 

i n i  t iaL300000. r50 
7.86E-13 7.86E-i3 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.13E-10 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.05E-09 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
4.91E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF 

l0000. 
7.86E-r ig  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.93E-12 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

Fue 1 
n u c l  i 
b a s i s  

,99999. yr 
7.86E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 
1.93E-12 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 . OOE+OO 

de r a d i o a c t i v i t y ,  c u r i e s  
=per c r i t i c a l  mass 10.1 MT 

f i s s i o n  p roduc t s  

UOZ 

page 238 
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Pa r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

bas is  =per c r i t i c a l  mass 10.1 MT U02 
in l t ia1300000 r500000. r999999. 

sm154 .00E+00 . O O E + ~ O  . O O E + ~ O  . O O E + & ~  
eu154 .00E+00 .00E+00 .00E+00 .00~+00 
gd154 .00E+00 .00E+00 .00E+00 .00~+00  
la155 .00E+00 .00E+00 .00E+00 .00~+00  
ce155 .00E+00 .00E+00 .00E+00 .OOE+OO 
pr155 .00E+00 .00E+00 .00E+00 .00~+00 
nd155 .00E+00 .00E+00 .00E+00 .OOE+00 
pm155 .00E+00 .00E+00 .00E+00 .00E+00 
sm155 .00E+00 .00E+00 .00E+00 .00E+00 
eu155 .00E+O0 .00E+00 .00E+00 .OOE+OO 
gd1551n .00E+00 .00E+00 .00E+00 .00E+00 

*: pd155 .00E+00 .00E+00 .00E+00 .00~+00 
ee l56 .00E+00 .00E+00 .OOE+OO .00~+00 ii pr156 .00E+00 .OOE+OO 1 .00E+00 .OOE+OO A .  

I nd156 .00E+00 .00E+00 : .00E+00 .00~+00 . 8  

-7 p i 5 6  .OOE+OO .00E+00 : .00E+00 .00~+00 
s.156 .00E+00 .00E+00 1 .00E+00 .00~+00 

I 

* L 

f i s s i o n  products page 239 
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eu156 
gd156 
ce157 
p r157  
nd157 
pm157 
sm157 
eu157 
gd157 
p r158  
nd158 
pm158 
sm158 
eu158 
gd158 
pr159 
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sml6O 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sm16 1 
eu161 
gd161 
tb161 

P a r t  B 

dy161 
pm162 
sm162 
eu162 
gd162 
tb162 
tb162m 
dy162 
sm163 
eu163 
gd163 
tb163 
tb163m 
dy163 
am1 64 
cu164 
gd164 
tb164 
dy164 
sm165 

8% UOZ i n  Tuff (47% H20) DBF F 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

ue 1 
n u c l i  
h a a i c  

de r a d i o a c t i v i t y ,  c u r i e s  
=per c r i t i c a l  mass 10.1 

f i s s i o n  p roduc t s  page 240 
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eu165 
gd165 
tb165 
dy165 
dy165m 
ho165 
dy166 
ho166 
ho166m 
er166 
er167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
e r l 7 0  
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 normal 
0 
0 

.OOE+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 ,00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.74E+00 4.25E+00 ?.90f+00 1.57E+00 

t e r m i n a t i o n  o f  execu t i on  
t a b l e  of  con ten t s  f o r  m a t e r i a l  t a b l e s  

case o r  subcase p r i n t e d  . page 

1 1 
2 4 1 
3 8 1 
4 121 
5 161 
6 201 

2 7 6 0 
0 0 0 
5 99  3 

Ondset 33 
2 1 4 1 

0 0 0 
880 7935 0 

18 0 7 1 
0 35s  a r r a y  1 e n t r i e s  read  
0 o t  

54SS a8 1 e 
565s 0 7 a5 1 a13 - 1  a15 3 0 4 l 5 t  

0 56s a r r a y  20  e n t r i e s  read  
0 5 t  

190 97344 
i l l 6  60787 
132 33663 nudata  ( l i b r a r y )  
144 33734 
1103 75921 

61** f l - 2 0  
65SS a4 1 2z 1 2z 1 52 1 22 1 

a25 1 Zz 1 22 1 52 1 22 1 
a46 1 Zz 1 2z 1 5 2  1 22 1 e 
60f a r r a y  7 e n t r i e s  r ead  
65s  a r r a y  63 e n t r i e s  read  

s t o rage  s i z e  
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0 6 t  
1140 66851 
used 100723 i n  s f z e  150000 

Ojopt  12 
0 0 0 0 0 0 0 0 
0 0 

Otherrn 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
7935 20 6 18 

Ommn 19 
1697 

0 7 8 

2 1 100 
Otconst 5 

8.640000E+04 .000000~+00 .000000E+OO .000000E+00 5.000000E -02 
Omzero 4 

0 689 
opow 

129 
3 

879 

.000000E+00 .000000E+00 .000000E+00 
- - .-. 

6 0 5 1 26 2 
0 case o r  subcase 1 Pa r t  B 8% U02 i n  Tuf f  (47% H20) DBF Fuel 

56SS 0 -6  a10 1 e t 
0 56s a r ray  20 e n t r i e s  read 
0 57* a r ray  5 e n t r i e s  read 
0 s t  

190 102444 
1116 66199 
132 33663 nudata ( l i b r a r y )  storage s i z e  
164 33734 

61** f l - 2 0  
65SS a4 1 22 1 22 1 52 1 2z 1 

a25 1 22 1 22 1 52 1 22 1 
a46 1 22 1 22 1 52 1 22 1 e 

0 60* a r ray  10 e n t r i e s  read 
0 655 a r ray  63 e n t r i e s  read 
0 6 t  

i i 4 0  71957 
used 107068 i n  s i z e  150000 

0 j op t  12 
0 0 0 0 0 
0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+OO 1.000000E-25 

Onon 5 
793 5 20 6 18 

Olnmn 19 
1697 

~. - - 
5 Otconst 

3.156000E+07 1~000000E+Ol 2.300000E+01 .000000E+00 5tO00000E-02 
Onzero 4 

18 689 129 179 
opow 3 

.000000E+00 .000000E+00 .000000E+00 . O l i n p  , 9  . . 6 3 ' .  - I 0 "  s I t  26 1 i 'I 
2 3000 1000 1697 5 

0 case o r  subcase 2 P a r t  B 8% UO2 In  lu f f  0 7 %  H2O) DBF Fuel  
0 56s a r r a y  20 e n t r i e s  read 
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0 57* a r ray  5 e n t r i e s  read 
0 5 t  

190 102444 
1116 66199 
132 33663 nudata ( l i b r a r y )  storage s i z e  
144 33734 
1103 81099 
61** f l - 2 0  

0 60* a r ray  10 e n t r i e s  read 
0 65s a r r a y  63 e n t r i e s  read - - - 

1140 71957 I 

used 107068 i n  s i z e  150000 
Ojopt  12 

0 0 0 0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
793 5 20 6 18 1697 

Ommn 19 
0 10 0 0 1 

2 1 100 0 5 0 
Otconst 5 

3.156000E+07 4.0000OOE+02 2.800000E+01 .000000E+00 5.000000E-02 
Omzero 4 

2 1 689 129 8 79 
opow 3 

.000000E+00 .000000E+00 .000000E+00 
0 l i n p  9 

6 0 5 1 2 6 2 
0 case or  subcase 3 Pa r t  B 8% UO2 i n  Tuf f  (47% H2O) DBF Fuel 
0 5 6 S a r r a y  2 0 e n t r i e s r e a d  
0 57* a r ray  5 e n t r i e s  read 
n 5 t  

i i  i 6  '66i99 
132 33663 nudata ( l i b r a r y )  storage s i z e  
144 33734 
1103 81099 

61** f l - 2 0  
0 60* a r r a y  10 e n t r i e s  read 
0 65s a r r a v  63 e n t r i e s  read 
0 6 t  

1140 71957 
used 107068 i n  s i z e  150000 

0 i o o t  12 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018~+00 1.000000E-25 

Onon 5 
7935 2 0 6 18 1697 

Ommn 19 
0 .  10 

2 1 100 
Otconst 5 

3.156000E+07 1.600000E+04 2.500000E+01 .000000E+00 5.000000E-02 
Omzero 4 

2 1 689 129 879 
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3 
~PO"oOOOOE+OO .000000E+OO 
0 l i n p  9 

5 1 
B 8% UO2 i n  Tu f f  (47% 
read 
read 

26 2 
H2O) DBF i u e l  

6 0 
0 case o r  subcase 4 PFr t  
0 56s a r ray  20 e n t r l e s  
0 57* a r r a y  5 e n t r i e s  
0 5 t  

190 102444 
1116 66199 
132 33663 nudata ( l i b r  
144 33734 
1103 81099 
61** f l - 2 0  

0 60* a r ray  10 e n t r i e s  
0 65s a r r a y  63 e n t r i e s  
0 6 t  

L140 71957 

-ary )  storage s i z e  

read 
read 

used 107 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Omnn 19 
0 10 0 0 1 

2 1 100 0 5 0 
Otconst 5 

3.156000E+07 3.800000E+04 2.500000E+01 .000000E+00 5.000000E-02 
Omzero 4 

2 1 689 129 879 
opow 3 

.00000OE+00 .000000E+00 .000000E+00 
0 L i n ~  9 

6 0 5 1 26 2 3000 1000 1697 
0 case or  subcase 5 Pa r t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel 
0 56s a r r a y  20 e n t r i e s  read 
0 57* a r ray  5 e n t r i e s  read 
0 5 t  

i i i 6  s%ii 
132 33663 
144 33734 
1103 69017 

61** f 1-20 
60* a r r a y  
65s a r r a y  

nudata ( L i b r a r y )  storage s i z e  

3 e n t r i e s  reed 
63 e n t r i e s  read 

0 6 t  
1140 60057 
used 92263 i n  s i z e  150000 

0 j o p t  12 
0 0 0 0 0 
0 0 

Othern 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
793 5 20 6 18 1697 

Ommn 19 
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0 3 0 0 1 
2 1 100 0 5 0 

Otconst 5 
3.156000E+07 2.500000E+05 2.600000E+01 .000000E+OO 5.000000E-02 

Onzero 4 
2 1 689 129 879 

0 pow 3 
.000000E+00 .000000E+00 .000000E+00 

0 l i n ~  9 
6 0 5 1 26 2 

0 case o r  subcase 6 P a r t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 
56LS 0 -10 a10 1 l t . 

0 56s a r r a y  20 e n t r i e s  read 
0 o t  
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1 p r ima ry  module access and i n p u t  r eco rd  ( s c a l e  d r i v e r  - 95/&/29 - 09:06:37 ) - module o r i gens  w i l l  be c a l l e d  
0SS a8 26 a l l  71 
1 s  I t  
DBF Fue l  8% UO2 i n  T u f f  (47% water)  look  year  c y c l e  

35s 21 0 1 c -.. 

3 ~ s - 2 1  0 1  833 -88  
2 t  
35ss 0 t 

54SS a8 1 e 
5655 0 7 a5 1 a13 - 1  a15 3 0 4 e S t  

56SS 0 7 a 1 3  - 1  a15 3 0 4 e S t  
P a r t  B 8% U02 i n  Tuff (47% H2O) DBF Fuel  
per  c r i t i c a l  mass 10.1 HT U02 
60** 0 1 90 365.25 730.5 1826.25 3652.5 

lOOk year  c y c l e  

61** f l - 2 0  
65SS a4 1 22 1 22 1 52 1 22 1 

a25 1 22 1 22 1 52 1 22 1 
a46 1 22 1 22 1 52 1 22 1 e 

6 5 S S a 2 5 1 0 0 1 O O O a 4 6 1 0 0 1  O O O e  

6 5 s ~  a4 i - 2 2  1 22 1 52 1 22 1 
a25 1 22 1 22 1 52 1 22 1 
a46 1 22 1 22 1 52 1 22 1 e 

6 5 S S a 2 5 1 0 0 1 0 0 0 a 4 6 1 0 0 1  O O O e  

61** f l - 2 0  
6 5 S S a 2 5 1  O O 1 O O O a 4 6 1 O O 1  O O O e  

- - 
56SS 0 -10 a10 1 l t 

56SS f O  t 
0 module o r i gens  i s  f i n i s h e d .  comp le t i on  code 
1 ooooooooooo rrrrrrrrrrrr iiiiiiiiiiii 

ooooooooooooo rrrrrrrrrrrrr iiiiiiiiiiii 
00 00 rr r r i i 
00 00 rr r r i i 
00 00 rr r r i i 
00 00 rrrrrrrrrrrrr i i 
00 00 rrrrrrrrrrrr i 1 

0. cpu t ime  used 7.00 (seconds). 
ggggggggggg eeeeeeeeeeeee nn  nn sssssssssss 

ggggggggggggg eeeeeeeeeeeee nnn nn  sssssssssssss 
gg gg ee nnnn nn ss  ss 
g g ee nn  nn nn ss 
g g ee nn n n  nn ss 
gg ggggggg teeeeeeee nn  nn  nn ssssssssssss 
~g uggggg9 eeeeeeeee nn nn nn ssssssssssss 



oaaaaaaaaaaaa l l l l l l \ l l l l l  
aaaaaaaaaaaaa 1 1 1 1 1 1 1 1 1 1 1 1  

aa 
ao 

1 

aa 
1 

aaoaaaaaa 
1 

aaaaaaaaa 
1 

aa 
1 

aa 
1 

aa 
1 

aaaaaaaaaaaaa 
1 

aaaaaaaaaaaaa 
1 
1 

L L L L L L L L  
L L L L L L L L  

L L 
L L  
L L 
L L 
L L  
1 L 
1 L 
L L L L  
L L L  
L L  

S S S S S S S S S S S  1 1 1 1 1  
sssssssssssss 1 1  1 !I 
ss  S S  
S  S  
S  s 
S S S S S S S S S S S S  

S S s S S S S s s S S S  
ss 
S S  

S  s s S  
sssssssssssss 1 i 1 1  1 

S S S S S S S S S s s  1 1 1 1 1  

!!I!!! A  
il!!!! AAA 
1 AA AA 
1 AA AA 
1 A  A  A A  
I A  A  AA 
I A  A  A  A 
I A  A  A  A 
I A  A  A  A  
i A  A  A  A  
!!!!!I AA A  A 
1I!!!i AA AA 

PPPPPPPPPPPP 
PPPPPPPPPPPPP 
PP PP 
PP PP 
PP PP 
PP PP 
PP PP 
PP PP 
PP PP 
PP PP 
PPPPPPPPPPPPP 

PPPPPPPPPPPP 

S S S S ~ S S S S S S  uu uu aaaaaaaaaaaaa 66666666666 
0 

! 1 1 1 ! 1 1 1 1 1 ! 1  JJ  J J 00000000000 
S S ~ S ~ S S S S S S S S  uuu uu aaaaaaaaaaaaa 6666666666666 1 1 1 ! ! 1 1 ! 1 j ! 1  JJ J ooooooooooooo 
ss ss  uuuu uu aa 66 66 1 1  J J JJ 00 00 ss uu uu uu aa 68 66 I I J J JJ 00 00 s s uu uu uu aa 66 66 1 I J 1 JJ 00 00 

1 abed - l I I X X  lN3WH3Vllv 00 A31 LZ000-0020-LLLCO-000000~88 andano'gua61~0 : a w n  a l ! i  9661 SE:OL 62 6nv 
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................................................................................ 

................................................................................ 

................................................................................ 
***** ***** 
***** program v e r i f i c a t i o n  i n f o r m a t i o n  ***** 
***** **+** 

code system: s c a l e  v e r s i o n :  4.3 
.. - - - -. ................................................................................ 

................................................................................ 
***** ***** 
***** ***** 
***** program: o r i g e n  **t** 
***** ***** 
.**a* c r e a t i o n  date:  03/13/96 c**** 
***** ***** 
****t l i b r a r y :  / u s r l / o r n l / S c a l e / b i n  c**** 
***** ***** 
***** ***** 
***** t e s t  code: o r i g e n s  ***** 
***** ***** 
***** v e r s i o n :  3.0 ***** ***** ***** 
***** jobname: d a v i s  **t*t ***** ****a 
***** d a t e  o f  execu t ion :  08/29/96 . ***** ***** ***** 
***** t i m e  o f  execu t ion :  10:33:06 ***** ***** ***** 
***** ***** 
................................................................................ 
................................................................................ 
................................................................................ 

1 
1 i n p u t  echo ( w i t h  b r e a k  between c o l .  1 - 7 2  and 73-80)  
0 note:  o n l y  comments a r e  p e r m i t t e d  a f t e r  column 72. o - - - - - - - - - - - - - - - - - - - -  o n l y  t h i s  i s  used as i n p u t  d a t a . - - - - - - - - - - - - - - - - - - - -  comment o r  t i t l e  end 
O... . . . . . . . . . . . . . . . . . . . . . . . . . . .columns 1 - 7 2  .............................. . .73-80. 

. - -  . 
DBF ~ u e i  8% UO2 i n  T u f f  (47% wate r )  l o o k  

35s 21 0 1 e 
35s 21 0 1 a33 -88 

2 t  
35ss 0 t 

54SS a8 1 e 
5655 0 7 a5 1 a13 -1 a15 3 0 4 t S t  

56SS 0 7 a13 -1 a15 3 0 4 a 5 t  
P a r t  B 8% U02 i n  Tuff (47% H2O) DBF Fue l  
p e r  c r i t i c a l  mass 10.1 MT U02 
60** 0 1 90 365.25 730.5 1826.25 3652.5 

61** f l - 2 0  

year  c y c l e  

100k year c y c l e  
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6 t  
56SS 0  -10 a10 1  e  t 

56SS fO t 
Ouhen Job " f a i l s n ,  make sure no f i d o  i npu t  ........................................... i s  out  here l  

0  OS a r r a y  12 e n t r i e s  read 
0  I S  ar ray  1  e n t r i e s  read 
0  I t  
0  . machine word app l i ed  has, a t  leas t ,  a  1 6  s i g n i f i c a n t  f i g u r e  accuracy. 
0  s  o r t - l i v e d  s p l i t  t e s t  f r a c t i o n ,  qxn = 9.1188E-04 
0  

dbl . Kr ec 
ha l f -no rm o f  ma t r i x  used, axn = 7.0000E+00 

0  4-p lace-accuracy- re tent ion  r a t i o ,  r a t i o 4  = 6.4516E-13 
3SS 21 0  1  a33 -88 

0  35 a r ray  33 e n t r i e s  read 
0  2 t  
? l i b r a r y  information...  

c ross -sec t i on  data  taken from p o s i t i o n  number 1  o f  l i b r a r y  on u n i t  21. 

pass 1  
pass 0  
*sca le-s  stem c o n t r o l  module sas2 l i b r a r y *  
used a  tyme-dependent neut ron spectrum, f o r  each o f  t he  above passes 

. 

pass 0  app l i es  s t a r t - u p  f u e l  d e n s i i t i e s  
pass n  app l i es  mid t ime d e n s i t i e s  o f  n t h  l i b r a r y  i n t e r v a l  

f i r s t  l i b r a r  u  dated was... .......................................................................... 
p r e l i m  l w r  o r i gen -s  b ina ry  working L i b r a r y - - i d  = 1143 * 
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made from mod i f i ed  card-image o r i gen -s  l i b r a r i e s  o f  sca le  4.2- 
data f rom the  l i g h t  element, ac t i n i de ,  and f i s s i o n  product  l i b r a r i e s  

decay data, i n c l u d i n g  game and t o t a l  energy, a re  from end f /b -v i  
* 

neut ron f l u x  spectrum f a c t o r s  and cross sec t ions  were roduced from : the  wpresas2to case updat ing  a l l  nuc l i des  on the  sca le  *Eurnupn l i b r a r y  

f i s s i o n  product  y i e l d s  a re  from endf/b-v * 
* 

rho ton  l i b r a r i e s  use an 18-energy-group s t r u c t u r e  
t e photon data  a re  from the master photon data base, * * produced t o  i nc lude  bremsstrahlung from uo2 ma t r i x  c 

* 
see i n fo rma t ion  above t h i s  box ( i f  present)  f o r  l a t e r  updates 

................................................................................ 
* * 

0 ................................................................................ 
0 .other i d e n t i f i c a t i o n  and s izes  o f  l i b r a r  . 
0 data se t  name: ~ u s r l / ~ r n l / ~ c a l e / d a t a / ~ r ~ i m l w r  
0 3/13/1996 date  t i b r a r y  was produced 
0 1697 t o t a l  number o f  nuc l i des  i n  l i b r a r y  

689 number o f  l i gh t -e lemen t  nuc l i des  
129 number o f  a c t i n i d e  nuc l i des  
879 number o f  f i s s i o n  product  nuc l i des  

0 7935 number o f  nonzero o f f -d iagona l  ma t r i x  elements 
0 ................................................................................ 
Oobtain ing data from p o s i t i o n  no. 1 on u n i t  no. 71 
1 

Par t  B 8% UOZ i n  T u f f  (47% HZO) DBF Fuel look  year c y c l e  
0 nuc l i de  concentrat ions.  grams 

charge 
he 4 2.70E+02 
t l 2 0 6  4.29E-14 
t1207 1.78E-09 
t1208 8.12E-12 
t1209 8.03E-11 
pb206 1.12E+02 
pb207 6.37E+00 
pb208 2.03E-01 
pb209 3.39E-07 
pb210 9.24E-02 
pb211 1.38E-08 
pb212 4.81E-09 

2.15E-07 E::: .OOE+OO 
b i209 2.21E+01 
bi2lOm .00E+00 
b i z10  5.69E-05 
b i211  8.16E-10 
b i212 4.57E-10 
b i z13  8.08E-08 
b i z14  1.60E-07 
poZlO 1.57E-03 
poZl  l m  .00E+00 
pot11 9 .02-15 
pot12 2.40E-20 
po213 1.21E-16 
pot14 2.20E-14 

d ischar  e 
2.70E+!2 
4.29E-14 
1.78E-09 

bas i s  
1.0 d 

2.70E+02 
4.29E-14 
1.78E-09 
8.29E-12 
8.04E-11 
l.lZE+OZ 
6.37E+00 
2.03E-01 
3.23E-07 
9.24E - 02 
1.38E-08 
4.81E-09 
2.15E-07 

.00E+00 
2.21E+01 

.00E+00 
5.69E-05 
8.16E-10 
4.66E-10 
8.08E-08 
1.60E-07 
1.57E-03 

.00E+00 
9.OZE-15 
2.45E-20 
1.21E-16 
2.ZOE-14 

=per c r i t i c  
90.0 d 

2.70~+02 
4.29E-14 
1.78E-09 
8.16E-12 
8.03E-11 
l. l2E+02 
6.37E+00 
2.03E-01 
3.39E-07 

act  i n i des  
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po t15  
~ 0 2 1 6  
p02 18 
a t217  
rn218 
rn219 
rn22O 
rn222 
f r 2 2 l  
f r223 
ra222 
ra223 
ra224 
re225 
re226 
re228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 

1 
P a r t  B 

0 

1.15E-14 
1.86E-14 
2.54E-08 
9.72E-13 
8.78E-27 
2.61E-11 
7.25E-12 
4.59E-05 
9.01E-09 
1.2lE-10 
9.71E-24 
6.64E-06 
4.20E-08 
3.99E-05 
7.14E+00 
3.88E - 08 
2.70E-05 
4.70E-03 
4.73E-12 
4.82E - 22 
1 .OPE-05 
8.16E-06 
7.90E+00 
3.50E+02 
8.21E-07 

T u f f  (47% 

1.16E-14 
1.73E-14 
2.54E - 08 
9.72E-13 

.00E+00 
2.62E-11 
6.75E-12 
4.59E-05 
9.01E-09 
1.21E-10 

.00E+00 
6.65E-06 
3.91E-08 
3.99E-05 
7.14E+00 
3.88E-08 
2.70E-05 
4.70E-03 
4.73E-12 

.00E+00 
1 .OPE-05 
7.59E-06 
7.90E+00 
3.50E+02 
6.24E-07 

ac t  i n i d e s  HZ01 D B F  Fuel lOOk 
nuc 1 i de 

year  c y c l e  
concent ra t ions ,  grams 

charge 
9.64E+01 
l . lOE-10 
1.25E-04 
7.19E+00 
1.55E-08 
3.24E-04 
4.23E-09 
1.89E-09 

.00E+00 
4.76E-19 
1.71E-14 
3.02E-04 
1.876+02 
2.38E+03 
1 .54~+05 
4.62E+04 
9.93E-05 
8.63E+06 
9.03E-06 
1.27E-31 

.00E+00 
2.40E-10 
5.72E-11 
6.33E -04 
9.53~+03 
4.33E-05 
1.30E-03 
1.08E -33 
3.31E-14 

.00E+O0 

d i scha rge  
9.64E+01 
1.10E-10 
1.25E-04 
7.19€+00 
1.55E-08 
3.24E-04 
4.23E-09 
1.89E-09 

b a s i s  =per c r i t i c  
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pu236 
pu237 
pu23 8 
pu239 
pu24 0 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am24 0 
am24 1 
am24 2m 
am24 2 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

P a r t  B 

cm242 
cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 
bk249 
bk250 
bk25 1 
c f249  
c f 250  
c f251  
c f 252  
c f253  
c f  254 
cf255 
es253 
es254m 
es254 
es255 

s250 
: o t a l  

charge 
8.27E-08 
2.36E-13 
6.10E-10 
1.37E-12 
9.24E-15 
2.33E-17 
1.49E-19 
5.80E-31 
5.29E-35 

.00E+00 
4.17E-27 
6.22E-36 

.00E+00 
1.64E-24 
2.65E-29 
1.49E-31 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.85E+06 

Tuff (47% 

d ischarge  
8.276-08 
2.36E-13 
6.10E-10 
1.37E-12 
9.24E-15 
2.33E-17 
1.49E- 19 
5.80E-31 
5.29E-35 

.00E+00 
4.17E-27 
6.22E-36 

.00E+00 
1.64E-24 
2.65E-29 
1.49E-31 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 
8.85E+06 

Fuel  lOOk year c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 HT UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

8.26E-08 6.08E-08 2.81E-08 1.64E-08 
2.36E-13 2.34E-13 2.30E-13 2.24E-13 
6.10E-10 6.05E-10 5.88E-10 5.65E-10 
1.37E-12 1.37E-12 1.37E-12 1.37E-12 
9.24E-15 9.24E-15 9.24E-15 9.24E-15 
2.33E-17 2.33E-17 2.33E-17 2.33E-17 
1.49E-19 1.49E-19 1.49E-19 1.49E-19 
1.01E-37 .00E+00 .00E+00 .00E+00 
5.29E-35 5.29E-35 5.29E-35 5.29E-35 

.00E+00 .00E+00 .00E+00 .00E+00 
4.16E-27 3.43E-27 1.89E-27 8.57E-28 
3.53E-38 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.64E-24 1.64E-24 1.64E-24 1.64E-24 
2.65E-29 2.62E-29 2.52E-29 2.39E-29 
1.49E-31 1.49E-31 1.49E-31 1.49E-31 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
8.85E+06 8.85E+06 8.85E+06 8.85E+06 

P a r t  B 8% U02 i n  T u f f  (47% H2O) OBF Fuel  100k year  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  

a c t  i n i d e s  

ac t  i n i d e s  

b a s i s  = e r  c r i t i c 6 1  k i s s  10.1 MT U02 
charge d i scha rge  .O d 1.0 d g0.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

he  4 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
t l 2 0 6  9.32E-06 9.32E-06 9.32E-06 9.32E-06 9.32E-06 9.32E-06 9.32E-06 9.32E-06 9.32E-06 
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Pa r t  B 

th232 
th233 
th234 
pa23 1 
pa232 

Tuff (47% HZO) DBF 

.O d 

1 .06E-05 
.00E-03 

2.90E+OO 
3.4OE-01 
6.66E-03 

Fuel lOOk year c y c l  
n u c l i d e  rad ioac  
basis = e r  c r i t  

1 -0  d go-B d 

l 
t i v i t y ,  c u r i e s  
i c a l  mass 10.1 MT UOZ 
365.3 d 730.5 d 1826.3 d 
1.06E-05 1.06E-05 1.06E-05 

.OOE+OO .00E+00 .00E+00 
2.90~+00 2.90E+00 2.90E+00 
3.40E-01 3.4OE-01 3.40E-01 

.00~+00 .00E+00 .00E+00 

page 5 

charge 
1.06E-05 

. 4.OOE-03 
2.90E+00 
3.4OE-01 
6.66E-03 



Aug 29 10:33 1996 F i l e  Name: origen9.output BBA000000-01717-0200-00021 REV 00 ATTACHRENT X X I I I  - Page.9 

Pa r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel lOOk year c y c l e  ac t  i n i des  
0 n u c l i d e  r a d i o a c t i v i t y ,  cu r i es  

bas is  = e r  c r i t i c a l  mass 10.1 MT UO2 
charge discharge .O d 1.0 d b0.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

cm242 2.74E-04 2.74E-04 2.74E-04 2.74E-04 2.02E-04 9.3OE-Of 5.44E-05 4.36E-05 4.23E-05 
cm243 1.22E-11 1.22E-11 1.22E-11 1.22E-11 1 E - 1  1.19E-11 1 1 6 1 1  1.08E-11 9.54E-12 
cm244 4.94E-08 4.94E-08 4.94E-08 4.94E-08 4.90E-08 4.76E-08 4.58E-08 4.08E-08 3.37E-08 
em245 2.35E-13 2.35E-13 2.35E-13 2.3%-13 2.35E-13 2.3%-13 2.35E-13 2.35E-13 2.35E-13 
cm246 2.84E-15 2.84E-15 2.84E-15 2.84E-15 2.84E-15 2.84E-15 2.84E-15 2.84E-15 2.84E-15 
cm247 2.11E-21 2.11E-21 2.11E-21 2.11E-21 2 . l lE-21 2.11E-21 2.1lE-21 2 . l lE -21  2 . l lE-21 
cm248 6.34E-22 6.34E-22 6.34E-22 6.34E-22 6.34E-22 6.34E-22 6.34E-22 6.34E-22 6.34E-22 
cm249 6.83E-24 6.83E-24 6.83E-24 1.19E-30 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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cm25 0 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
cf250 
cf251 
cf252 
cf253 
cf254 
cf255 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

1 
Par t  B 

0 

charge 
4.76E-06 
3.17E-04 
8.41E-06 
1.62E-05 
1.06E-04 
1.26E-06 
1.84E-14 
2.87E-17 
3.03E-07 
3.42E-15 
4.98E-08 
2.95E-09 
1.03E-16 

Tu f f  (47% 

d ischar  e 
4 . 7 6 ~ - 1 6  
3.17E-04 
8.41E-06 
1.62E-05 
1.06E-04 
1.26E-06 
1.84E- 14 
2.87E-17 
3.03E-07 
3.42E-15 
4.98E-08 
2.95E-09 
1.03E-16 

HZ01 DBF Fuel  100k 
nucl  i de  
bas is  =I 
1.0 d 

4.76E-06 
3.17E-04 
8.41E-06 
1.62E-05 
1.06E-04 
1.26E-06 
1.36E-14 
2.11E-17 
3.03E-07 
2.62E- 15 
4.98E-08 
2.95E-09 
2.66E-17 
3.64E-16 
9.59E-08 
2.40E-06 
3.23E-39 
2.53E-09 

.00E+00 
1.60E-15 
2.90E-05 
9.04E- 18 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.64E-11 
3.64E-11 
2.66E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.88E-12 
1.07E-02 
5.30E-17 

.00E+00 

year c y c l e  
concentrat ions,  grams 

3er c r i t i c a l  mass 10.1 MT UO2 
9 0 . 0 d  3 6 5 . 3 d  730 .5d  

4.70E-06 4.50E-06 4.26E-06 
3.17E-04 3.17E-04 3.17E-04 
8.41E-06 8.41E-06 8.41E-06 
1.62E-05 1.62E-05 1.62E-05 
1.06E-04 1.06E-04 1.06E-04 
1.26E-06 1.26E-06 1.26E-06 
2.28E-26 .00E+00 .00E+00 
3.55E-29 .00E+00 .00E+00 
3.03E-07 3.03E-07 3.03E-07 
1.04E-25 .OOE+OO .00E+00 
4.98E-08 4.98E-08 4.98E-08 
2.95E-09 2.95E-09 2.95E-09 

' .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 

9.59E-08 9.59E-08 9.59E-08 
2.40E-06 2.40E-06 2.40E-06 

.OOE+OO .00E+00 .00E+00 
2.53E-09 2.53E-09 2.53E-09 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
2.90E-05 2.90E-05 2.90E-05 
4.11E-20 2.33E-27 5.65E-37 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
1.43E-24 .00E+00 .00E+00 
6.23E-25 .00E+00 .00E+00 
2.66E-03 2.66E-03 2.66E-03 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 
1.07E-02 1.07E-02 1.07E-02 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

f i s s i o n  products 
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Pa r t  B 
0 

charge 
4.01E-13 
3.27E-12 
3.39E-01 
5.91E-12 
1.09E-04 
9.70E-19 
7.03E-16 
1.77E-13 
2.61E-12 
2.91E-09 
1.07E-11 
3.23E-08 
7.55E-01 
1.29E-14 
1.88E-19 
8.88E-17 
1.46E-13 
2.05E-12 
3.27E-09 
3.40E-09 
2 .05~+00 
2.08E-17 
5.01E-14 
l.57E-12 
2.28E-11 
6.90E-10 
3.80E+00 
2.96E-10 
3.81E-01 
7.16E-19 
6.83E-19 
1.17E-18 
7.25E-15 
5.43E-13 
1 .OOE-10 
5.68E-11 
1.23E+Ol 
5.51E-13 
2.09E-12 
3.99E-04 

Tu f f  (47% 

discharge 
4.01E-13 
3.27E-12 
3.39E-01 
5.91E-12 
1.09E-04 
9.70E-19 
7.03E-16 
1.77E-13 
2.61E-12 
2.91E-09 
1.07E-11 
3.23E-08 
7.55E-01 
1.29E-14 
1.88E-19 
8.88E-17 
1.46E-13 
2.05E-12 
3.27E-09 
3.40E-09 
2.05E+00 
2.08E-17 
5.01E-14 
1.57E-12 
2.28E-11 
6.90E-10 
3.80E+00 
2.96E-10 
3.81E-01 
7.16E-19 
6.83E-19 
1.17E-18 
7.25E-15 
5.43E-13 
1.00E-10 
5.68E-11 
1.23~+01 
5.51E-13 
2.09E-12 
3.99E-04 

H2O) DBF Fuel lOOk 
nuc l  i de  
bas i s  = I  
1.0 d 

.00E+00 

.00E+00 
3.39E-01 
3.14E-12 
1.09E-04 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
6.69E-10 

.00E+00 
2.28E-08 
7.55E-01 
9.11E- 15 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.88E-14 
5.80E-13 
2.05~+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.80E+00 

.00E+00 
3.81E-01 

.00E+00 
4.25E-19 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23E+Ol 
3.46E-15 
4.84E-14 
3.99E - 04 

year cyc 
concent r 

3er c r i t i  
90.0 d 
.00E+00 
.00E+00 

3.39E-01 
.00E+00 

1.09E-04 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

6.57E-25 
7.55E-01 
2.63E-31 . OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.05E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
3.80~+00 

.00E+00 
3.81E-01 

.00E+00 
1.87E-37 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23E+01 

.00E+00 

.00E+00 
3.99E - 04 

e 
~ t i o n s ,  gra 
:a1 mass 10 

365.3 d 
.00E+00 
.00E+00 

3.39E-01 
.00E+00 

1 .OPE-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.55E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.05E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.80E+00 
.00E+00 

3.81E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.23~+01 
.OOE+OO 
.00E+O0 

3.99E-04 

f i s s l o n  
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cu 81 
zn 81 
ga 81 
ge 81 
as 81 
se 81 
se 8 lm  
br 8 1  
k r  81 
k r  81m 
zn 82 
ga 82 

Part  B 

ge 82 
as 82 
as 82m 
se 82 
br  82 
br  82m 
k r  82 
zn 83 
ga 83 
ge 83 
as 83 
se 83 
se 83m 
br 83 
kr 83 
k r  83m 
ga 84 
ge 84 
as 84 
se 84 
br  84 
br  84m 
kr  84 
ga 85 
ge 85 
as 85 
se 85 
se 85m 
br 85 
k r  85 
k r  85m 
r b  85 
ge 86 
as 86 
se 86 
br 86 
br  86m 
kr  86 
r b  86 
r b  86m 
s r  86 
ge 87  
as 87  

charge 
1.79E-11 
1.19E-10 
3.15E-11 
3.13€+01 
1.85E-09 
3.26E-12 
3.52E-02 
1.84E-18 
4.21E-15 
3.04E-12 
1.38E-10 
9.49E-09 
5.70E-10 
1.36E-07 
5.03E+01 
1.04E-07 
2.53E-14 
1.15E-12 
4.08E-11 
5.79E-09 
5.89E-08 
2.64E-10 
1.06€+02 
1.37E-17 
3.88E-14 
9.56E-12 
4.85E-10 
2.58E-10 
6.26E-09 
2.66E-03 
5.86E-07 
1 .ZOE+O2 
7.76E-15 
2.54E-12 
5.91E-10 
2.56E-09 
3.55E-11 
1.94E+02 
1.21E-08 
3.50E-14 
1.28E-02 
7.63E-14 
5.91E-13 

8.43E-20 
3.28E-16 
2.68E-13 
2.80E-11 
1.79E-10 
6.20E-09 
1.25E-09 
1.84E+01 
8.03E-07 
3.86E-18 
1.03E-16 
1.19E-13 

Tuf f  (47% 

dischar e 
1 . 7 9 ~ - 8 1  
1.19E- 10 
3.15E-11 
3.13E+01 
1.85E-09 
3.26E-12 
3.52E-02 
1.84E-18 
1 . 2 1 E - 1 5  

HZ01 DBF Fuel 100k 
nuc 1 ide 
bas is  =I 
1.0 d 

.00E+00 

.OOE+OO 

.00E+00 
3.13€+01 
1.16E-09 

.00E+00 
3.52E-02 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.47E-28 

.00E+00 
1.45E- 10 
5.03E+01 
4.76E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.53E-21 

.00E+00 
1.06€+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.66E - 03 
1.45E-08 
1.20€+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.94E+02 
1.17E-08 

.00E+00 
1.28E-02 

.00E+O0 . OOE+OO 

year cyc l  
concentra 

Der c r i t i c  
90.0 d 
.00E+00 
.00E+00 . OOE+OO 

3 .13~+01  
7.09E-28 

.00E+00 
3.52E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.03€+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.06E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.62E-03 

.00E+00 
1 .2OE+O2 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.94E+02 
4.26E-10 

.00E+00 
1.28E-02 . OOE+OO 

.00E+00 

e 
~ t i o n s ,  gra 
:a1 mass 10 

365.3 d 
.00E+00 
.OOE+OO 
.00E+00 

3 .13~+01 
.00E+00 
.00E+00 

3.52E-02 
.00E+00 
.00E+00 
.00E+00. 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.03E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.06€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.50E-03 
.00E+00 

1.20E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.94E+02 
1.52E-14 . OOE+OO 
1.28E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  pr oduc 
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se 87 
br 8 7  
kr  8 7  
r b  8 7  
r r  8 7  
r r  87m 
ge 88 
as 88 
r e  88 

Part  B 

br 88 
kr  88 
r b  88 
sr  88 
as 89 
se 89 
br 89 
kr 89 
r b  89 
sr  89 

Y 89 
y 89m 

as 90 
se 90 
br 90 
kr  90 
r b  90 
r b  90m 
sr 90 

Y 90 
y 90m 

zr  90 
zr  90m 
se 91  
br 91  
kr  91  
r b  91  
s r  91  

Y 91 
y 91m 

z r  91 
nb 91 
se 92 
br 92 
kr 92 
r b  92 
or 92 

Y 92 
z r  92 
nb 92 
se 93 
b r  93 
k r  93 
r b  93 
s r  93 

Y 93 

charge 
1.03E-09 
l . l l E - 0 6  
1.19E-07 
3.67E+02 
8.43E-16 
1.63E-12 
1.82E-10 
2.70E-08 
1.36E-07 
6.58E-04 
4.96E+02 
2.93E-13 
4.50E-18 
3.50E-13 
4.18E-11 
5.06E -09 
2.19E-08 
1.05E-08 
1.63E-01 
4.24E-05 
7.03E-13 
6 .06~+02 

.00E+00 
1.74E-14 
4.77E-12 
9.26E-10 
1.05E-08 
6.47E-06 
9.54E-04 
3.26E-07 
6 .22~+02  
7.35E-12 
7.16E-16 
4.47E-13 
1.03E-10 
7.06E-10 
1.87E-06 
2.46E-06 
6.37E+02 
3.95E-07 
1.84E-18 
2.47E-14 
2.31E-11 
6.81E-10 
9.18E-08 
5.06E-06 

Tuff  (47% 

discharge 
1.03E-09 
l . l l E - 0 6  
1.19E-07 
3.67E+02 
8.43E-16 
1.63E-12 
1.82E- 10 
2.70E-08 
1.36E-07 
6.58E-04 
4.96€+02 
2.93E-13 
4.50E-18 
3.50E-13 

1.29E-10 
3.40E-09 
3.48E-07 
2.54E+02 
6.56E-04 
3.20E-13 
9.80E-17 
1.29E-13 
1.72E-11 

H20) DBF Fuel 1OOk 
nucl ide  
bas is  =I 
1.0 d 

.00E+00 
3.18E-09 
3.70E-10 
3.67E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.49E-04 
4.96E+02 
2.22E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.63E-01 
4.24E-05 
3.82E-15 
6.06E+02 

.00E+00 

.00E+00 

.00E+00 -. 00E+00 

.00E+00 
1.13E-06 
9.48E-04 
6.24E-08 
6 .22~+02  
7.35E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.03E-09 
7.76E-08 
6.37E+02 
3.95E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.87E-07 

year cyc le  I 

concentrations, grams 
3er c r i t i c a l  mass 10.1 MT UO2 

90.0 d 365.3 d 730.5 d 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

3.67€+02 3.67E+02 3.67E+02 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

1.92E-04 4.40E-06 2.94E-08 
4.96E+02 4.96E+02 4.96E+02 
6.55E-14 1.50E-15 1.01E-17 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 
1.62E-01 1.59E-01 1.55E-01 
4.22E-05 4.14E-05 4.04E-05 

.00E+00 .00E+00 .00E+00 
6.06E+02 6.06€+02 6.06E+02 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 
3.31E-04 1.27E-05 1.68E-07 

.00E+00 .00E+00 .00E+00 
6.22€+02 6.22€+02 6.22E+O2 
7.35E-12 7.34E-12 7.33E-12 

.00E+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
6.37E+02 6.37€+02 6.37E+02 
3.95E-07 3.95E-07 3.95E-07 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 

.00E+00 .00E+OO .00E+00 

f i s s i o n  products page 10 



29 10:3 

z r  93 
nb 93 
nb 93m 
br  94 
kr  94 
r b  94 

Part  B 

sr  94 
Y 94 

z r  94 
nb 94 
nb 94m 
br  95 
kr  95 
r b  95 
s r  95 

Y 95 
z r  95 
nb 95 
nb 95m 
mo 95 
br 96 
kr  96 
r b  96 
sr  96 

Y 96 
z r  96 
nb 96 
mo 96 
k r  97 
r b  97 
sr  97 

Y 97 
z r  97 
nb 97 
nb 97m 
mo 97 
kr  98 
r b  98 
s r  98 

Y 98 
r r  98 
nb 98 
nb 98m 
mo 98 
t c  98 
r b  99 
sr  99 

Y 99 
z r  99 
nb 99 
nb 99m 
no 99 
t c  99 
t c  99m 
r u  99 

3 1996 F i l  

charge 
1.51E-08 
2.41E-07 
7.10~+02 
5.49E-04 
4.73E-13 
7.88E-18 
2.95E-13 
1.09E-11 
4.57E-09 
1.37E - 07 
1.22E-03 
6.66E-04 
7.64E-07 
7.23E+02 
1.56E-18 
2.25E-14 
1.46E-12 
1.42E-10 
1.22E-09 
7.13~+02 
2.15E-09 
3.07E+00 
7.06E-17 
4.51E-13 
2.97E-11 
5.99E-10 
1.21E-05 
8.59E-07 
1.13E-08 
6.53€+02 
3.65E-17 
1.38E-14 
1.66E-11 
8.17E-11 
6.31E-09 
5.90E- 10 
2.68E-09 
6.81E+02 
2.01E-04 
1.67E-16 
3.43E-12 
1.25E-10 
4.26E-10 
1.96E-09 
1.36E-08 
5.24E-05 
6.21~+02 
4.21E-06 
9.96~+01 

I e  Name: or 

Tu f f  (47% 

dischar e 
1 .51~-88  
2.41E-07 
7.10~+02 
5.49E-04 
4.73E-13 
7.88E-18 
2.95E-13 
1.09E-11 
4.57E-09 
1.37E-07 
1.22E-03 

igen9.outl 

4.49E+02 
9.44€+00 
4.73E-03 
9.87E-16 
1.63E-12 
1.63E-10 

HZO) DBF 

.O d 
1.51E-08 
2.41E-07 
7.10€+02 
5.49E-04 
4.73E-13 
7.88E-18 
2.95E-13 
1.09E-11 
4.57E-09 
1.37E - 07 
1.22E-03 
6.66E-04 
7.64E-07 
7.23E+02 
1.56E-18 
2.25E-14 
1.46E- 12 
1.42E-10 
1.22E-09 
7.13E+02 
2.15E-09 
3.07E+00 
7.06E-17 
4.51E-13 
2.97E-11 
5.99E-10 
1.21E-05 
8.59E-07 
1.13E-08 
6.53E+02 
3.65E-17 
1.38E-14 
1.66E-11 
8.17E-11 
6.31E-09 
5.90E-10 
2.68E-09 
6.81E+02 
2.01E-04 
1.67E-16 
3.43E-12 
1.25E-10 
4.26E-10 
1.96E-09 
1.36E-08 
5.24E-05 
6.21€+02 
4.21E-06 
9.96E+01 

rut BBA000000-01717-0200-00021 REV 00 

Fuel look  
nucl ide 
basis =F 
1.0 d 

.00E+00 

.00E+00 
7.10~+02 
5.49E - 04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.21E-03 
6.66E-04 
7.64E - 07 
7.23E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.13€+02 
1.06E-09 
3.07~+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
4.50E-06 
3.22E-07 
4.21E-09 
6.53E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.49E-18 
6.81E+02 
2.OlE-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
4.07E-05 
6.21€+02 
3.57E-06 
9.96E+01 

year cyc le  
concentrat i o  

,er c r i t i c a l  
90.0 d 36 
.00E+00 . 
.00E+00 

7.10E+02 7: 
5.49E-04 5. 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 
4.61E-04 2. 
4.19E-04 2. 
3.06E-07 1. 
7.23E+02 7. 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 
7.13€+02 7. 

.00E+00 . 
3.07E+00 3. 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 
6.53E+02 6. 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 
6.81E+02 6. 
2.01E-04 2. 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.OOE+OO . 

.00E+00 . 
7.23E-15 
6.21E+02 6: 
6.38E-16 
9.96€+01 9: 

Ins, gran 
mass 10. 
15.3 d 
00E+00 
00E+00 
10E+02 
49E - 04 
00E+00 
00E+00 
00E+00 
00E+00 
OOE+OO 
00E+00 
34E - 05 
76E- 05 
55E-08 
23E+02 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
13E+02 
OOE+OO 
07E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
53E+02 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
81E+02 
01E-04 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 
OOE+OO 
00E+00 
21E+02 
00E+00 
96E+01 

ATTACHWEN 

f i ss ion  

Page 14 

products page 11 
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Per t  B lu f f  (47% H2O) DBF 

.O d 
1.49E-09 
3.28E-10 
2.58E-11 
7.55~+02 
4.90E-11 
5.50E+00 
5.12E-19 
3.01E-14 
7.42E-12 
2.29E-10 
1.31E-09 
1.67E-07 
1.62E-07 
6.24E+02 
1.02E-14 
8.23E-12 
2.54E-10 
1.94E-10 
1.11E-07 
8.65E-10 
2.40E-11 
5.39E+02 
2.37E-09 

.00E+00 
1.23E-17 
7.40E-13 
3.31E-11 
1.37E-10 
8.36E-09 
6.87E - 09 
4.3OE-04 
3.99E+02 
4.26E-07 
5.28E-18 
2.92E-15 
1.46E-11 
1.60E-10 
4.79E-09 
9.07E-08 
2.69E+02 
4.14E-10 
1.86E-10 
1.58E+01 
3.18E-17 
1.67E-12 
3.61E-11 
1.67E-09 
2.31E-08 
8.13E-07 
6.47E-06 
6.50E-10 
1.64E+02 

Fuel lOOk 
nucl ide  

year cyc le  f i s s i o n  oduc page 12 
concentrat ions, gra 

,er c r i t i c a l  mass 10 
90.0 d 365.3 d 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

7.55E+02 7.55E+02 
.00E+00 .00E+00 

5.50E+00 5.50E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO . OOE+OO 

basis =F 
1.0 d 

.00E+00 

.00E+00 

.00E+00 
7.55E+02 

.00E+00 
5.50E+00 

charge 
1.49E-09 
3.28E-10 
2.58E-11 
7.55E+02 

discharge 
1.49E-09 
3.28E-10 
2.58E-11 
7.55E+02 



29 10:3 

P a r t  B 

y106 
z r lO6 
nb106 
no106 
tc106 
ru106 
r h  106 
rhl06m 
pd106 
ag 106 

y107 
zr107 
nblO7 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr108 
nb108 
mo108 
tc108 
ru108 
rh108 
rh l08m 
pd108 
ag108 
ag108m 
cdlO8 
z r l 0 9  
nblO9 
molO9 
t c l 0 9  
r u t 0 9  
rh109 
rhl09m 
pdlO9 
pdl09m 
ag109 
aglO9m 
cd109 
n b l l O  
no110 
t c l l O  
r u l l O  
r h l l O  
r h l  lorn 
p d l l 0  
as1 10 
mgl lOn 

P a r t  8 

charge 
3.27E-19 
3.54E-14 
1.19E-12 
1.72E-10 
9.17E-10 

.e Name: o r  

l u f f  crm 

d i scha r  e 
3.27E-!9 
3.54E-14 
1.19E- 12 
1.72E- 10 
9.17E-10 
8.706-04 
8.07E-10 

igen9.output BBA000000-01717-0200-00021 REV 00 

H20) DBF Fuel 100k 
n u c l i d e  
b a s i s  = 

year c y c l e  
concent ra t  ions, gra 

pe r  c r i t i c a l  mass 10 
90.0 d 365.3 d 
.00E+00 .OOE+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

7.35E-04 4.40E-04 
6.82E-10 4.08E-10 

.00E+00 .00E+00 
8.76E+01 8.76E+01 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
4.54E+01 4.54E+01 

.00E+00 .00E+00 
2.09E-01 2.09E-01 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.OOE+OO .00E+00 

.00E+00 .00E+00 
2.60E+01 2 .60~+01 
8.51E-18 8.47E-18 
2.76E-09 2.74E-09 

.5.25E-04 5.25E-04 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00. 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.84E+01 1.84~+01 
2.04E-18 1.35E-18 
2.06E-12 1.36E-12 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
8.63E+00 8.63E+00 
3.94E-15 1.84E-15 
2.54E-07 1.19E-07 

ATTACHMEN 

f i s s i o n  

M20) DBF Fuel  lOOk year c y c l e  
n u c l i d e  concentrat ions,  grams 

f i s s i o n  

Page 16 

products  

p roducts  

page 13 

page 14 



charge 
c d l l O  5.61E-01 
n b l l l  1.52E-20 
m o l l 1  4.40E-16 
t c l l l  1.01E-13 
r u l l l  1.29E-12 
r h l l l  1.63E-11 
p d l l l  2.19E-09 
p d l l l m  1.20E-09 
a g l l l  1.01E-06 
a g l l l m  1.01E-10 
c d l l l  5.01E+00 
c d l l l m  5.58E-14 
nb112 2.88E-22 
mo l l 2  1.47E-16 
tc112 4.95E-15 
ru112 1.41E-12 
r h l l 2  1.27E-12 
p d l l 2  7.60E-08 
a g l l 2  1.14E-08 
cd112 3.25E+00 
mo l l 3  6.85E-19 
tc113 2.07E-15 
ru113 5.10E-13 
rh113 5.37E-13 
pd113 7.77E-11 
ag113 1.56E-08 
ag113m 1.10E-11 
cd113 1.96E-01 
cd l l3m 6.24E-06 
in113 4.50E-02 
i n l l 3 m  1.80E-18 
mo l l 4  5.84E-19 
t c l l 4  1.OZE-16 
ru114 5.49E-13 
rh114 5.82E-13 
pd114 1.05E-10 
ag114 3.38E-12 
cd114 4.91E+00 
in114 5.07E-15 
in114m 2.27E-10 
sn114 1.10E-04 
mo l l 5  8.47E-22 
tc115 4.33E-18 
ru115 1.30E-14 
rh115 1.3SE-12 
pd115 1.98E-11 
ag115 4.81E-10 
ag115m 2.91E-12 
cd115 1.04E-07 
cd l l5m 9.03E-08 
jn115 1.67E+00 
in115m 8.73E-09 

Pa r t  0 8% U02 I n  

charge 
sn115 6.75E-02 

. e  Heme: or 

d ischarge 
5.61E-01 
1.52E-20 
4.40E-16 
1.01E-13 
1.29E-12 
1.63E-11 

T u f f  (47% 

d ischar  e 
8 .75~ -82  

igen9.out~ 

.O d 
5.61E-01 
1.52E - 20 
4.40E-16 
1.01E-13 
1.29E-12 
1.63E-11 
2.19E-09 
1.2OE-09 
1.01E-06 
1.01E-10 
5.01E+00 
5.58E-14 
2.88E-22 
1.47E-16 
4.95E-15 
1.41E-12 
1.27E-12 
7.60E-08 
1.14E-08 
3.25~+00 
6.85E-19 
2.07E-15 
5.10E-13 
5.37E-13 
7.77E-11 
1.56E-08 
1.10E-11 
1.96E-01 
6.24E-06 
4.50E-02 
1.80E-18 
5.84E-19 
1.02E- 16 
5.49E-13 
5.82E-13 
1 .OSE-10 
3.38E-12 
4.91E+00 
5.07E-15 
2.27E-10 
1.10E-04 
8.47E-22 
4.33E-18 
1.30E-14 
1.35E-12 
1.98E-11 
4.81E-10 
2.91E-I2 
1.04E-07 
9.03E-08 
1.67E+00 
8.73E-09 

HZO) DBF 

.O d 
8.75E-02 

>ut BBA000000-01717-0200-00021 REV 00 

bas i s 
1.0 d 

5.61E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.26E-12 
5.85E-11 
9.20E-07 
1.87E- 13 
5.01E+00 
6.71E-23 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
3.45E-08 
6.04E-09 
3.25E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.10E-10 

.00E+00 
1.96E-01 
6.24E-06 
4.50E - 02 
7.91E-23 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.91E+00 
3.60E-15 
2.24E-10 
1.10E-04 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 
1.05E-31 

.00E+00 
7.66E - 08 
8.89E-08 
1.67E+00 
6.99E-09 

=per c r i t i c  
90.0 d 

5.61E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

2.33E-10 . OOE+OO 
5.01E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.25E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.96E-01 
6.16E-06 
4.50E-02 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.91~+00 
1.04E-15 
6.4SE-11 
1.lOE-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.23E-20 
2.23E-08 
1.67E+00 
1.03E-14 

:a1 mass 10 
365.3 d 
5.61E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.76E-21 

.00E+00 
5.01E+00 

.00E+00 

.00E+00 

.00E+00 

Fuel  100k year c y c l e  
n u c l i d e  concentrat ions,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 WT UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

8.7SE-02 8.7SE-02 8.75E-02 6.7SE-02 

ATTACHMENT X X l l I  - 

f i s s i o n  

Page 17 

product  o 

1 

1 
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tc116 
ru116 
rh116 
pd116 
ag116 
agl l6m 
c d l l 6  
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
r h l l 7  
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn117 
s n l  l7m 
t c l l 8  
r u l l 8  
r h l l 8  
pd118 
ag118 
ag118m 
c d l l 8  
in118 
i n l l 8 m  
sn118 
ru119 
r h l l 9  
pd119 
a g l l 9  
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
sn l l9m 
r u l 2 0  
rh l2O 
pdl2O 
ag120 
cd120 
in120 
in l20m 
sn120 

1 
r h l 2 1  

Pa r t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 100k year c y c l e  
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 MT u02 
1.0 d 90.0 d 365.3 d 730.5 d 

.00E+O0 .00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 16 

charge d ischer  
pd l21 1.52E-14 1.52~-!4 
a g l 2 l  1 . 7 8 ~ - 1 3  1.78E-13 
cd121 8.64E-12 8.64E-12 
in121 9.56E-13 9.56E-13 
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i n l 2 l m  
sn12 1 
sn l t l r n  
s b l 2 l  
rh122 
pdl 22 
a9122 
c d l  22 
in122 
in122m 
sn122 
sb122 
sb122rn 
te122 
rh123 
pd123 
a9123 
cd123 
in123 
i n123rn 
sn123 
sn123m 
sb123 
te123 
te123m 
pd124 
eg124 
cd124 
in124 
sn124 
sb124 
sb124m 
te124 
pd125 
ag125 
cd125 
in125 
in125rn 
sn125 
sn125rn 
sb125 
te125 
te125m 
pd126 
a91 26 
cd126 
in126 
sn126 

Pa r t  B 

sb l26 
sb126m 
te126 
xe126 
80127 
cd l27  
i n127 

T u f f  (47% H20) DBF :uel 100k 
nuc l i d e  
bas is  =I 
1.0 d 

2.99E-07 
2.2OE-09 
2.2OE+OO 
8.47E-10 

.00E+00 

.00E+00 

.00E+00 

year c y c l  
concentra 

3er c r i t i c  
90 -0  d 

e 
~ t i o n s ,  gra 
:e l  mass 10 

365.3 d 
2.89E-07 
2.2OE - 09 
2.20E+00 
8.47E-10 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  page 17 

charge 
3.00E-07 
2.21E-09 
Z.ZOE+OO 
8.47E-10 
5.83E-16 
2.64E-13 
1 .85E-12 

d i scha r  e 
3 . 0 0 ~ - 8 7  
2.2lE-09 
2.2OE+OO 
8.47E-10 
5.83E-16 
2.64E-13 
1.85E-12 
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in127111 
sn127 
sn127m 
sb127 
te127 
te127m 
i 127 

me127 
89128 
cd128 
in128 
sn128 
sb128 
sb128m 
t e l 2 8  

i128 
xe128 
cd129 
in129 
sn129 
sn129m 
sb l29 
t e l 2 9  
tel29m 
i 129 

xe l29 
xel29m 
cd130 
in130 
sn130 
sb130 
sbl3Om 
te130 

i130 
i 130111 

xe130 
cd131 
in131 
sn131 
sb131 
te131 
t e l 3 l m  

i131 
xe13 1 
xe l3 lm 

1 
Pa r t  6 

0 
products T u f f  (47% H20) DBF Fuel 100k 

nuc l  i d e  
bas i s  = 
1.0 d 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
4.79E- 05 
1.44E-06 
7.09E+02 
7.80E-11 
4.87E-06 

year c y c l e  
concentrat ions,  gre 

per c r i t i c a l  mass 10 
90.0 d 365.3 d 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 

2.87E-13 .00E+00 
8.63E-15 .OOE+OO 
7.09E+O2 ?.O9E+02 
5.71E-15 9.30E-28 
4.87E-06 4.87E-06 

f i s s i o n  page 18 

charge 
1.36E-16 
7.49E-14 
1.24E-09 
1.65E-08 
l.22E-08 
5.93E-05 
1.74E-06 
7.09E+02 
8.68E-11 
4.87E-06 

d ischar  e 
1.36E-76 
7.49E-14 
1.24E-09 
1.65E-08 
1.22E-08 
5.93E-05 
1.74E-06 
7.09E+O2 
8.68E-11 
4 .87~ -06  ' 
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sn134 
sb134 
sb134m 
te134 
i 134 
i 134111 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
1x135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 
i 136 
i136m 

xe136 
cs136 
be136 
ba136m 

1 
Pa r t  B 

0 

1 . 0 8 ~ - 1 0  
1.46E+01 
4.48E-11 
4.11E-15 
8.53E-13 
1.37E-09 
1.33E-08 
3.48E-09 
1.03E+03 
2.28E-06 
4.03E+00 
6.92E-14 

H20) OBF Fuel lOOk 
nuc l  i d e  
b a s i s  =F 
1.0 d . OOE+00 

.00E+00 

.00E+00 

.00E+00 
2.99E-01 
1.04E+03 
4.56E-08 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
3.86E-20 

.00E+00 

year c y c l e  
concent ra t ions ,  grams 
ler  c r i t i c a l  mass 10.1 HT UO2 

90.0 d 365.3 d 730.5 d 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

2.97E-01 2.92E-01 2.85E-01 
1.04E+03 1.04E+03 1.04E+03 
4.54E-08 4.46E-08 4.36E-08 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

f i s s i o n  p roduc ts  page 19 

charge 
1.17E-12 
8.21E-11 
3.98E-09 
7.02E-08 
2.99E-01 
1.04E+03 
4.56E-08 
1.62E-15 
6.25E-12 
5.28E-10 
2.67E-07 
6.41E-07 
1.526-09 

d i scha r  e 
1.17E-!2 
8.21E-11 
3.98E-09 
7.02E-08 
2.99E-01 
1.04E+03 
4.56E-08 
1.62E-15 
6.25E-12 
5.28E-10 
2.67E-07 
6.41E-07 
1.52E-09 
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1 
Par t  B 

0 
8% UO2 i n  Tu f f  (47% 

charge 
3.08E-12 
1.35E-10 
3.90E-09 
2.56E-07 
3.61E-05 
3.56E-00 

d ischar  e 
3 . 0 8 ~ - 8 2  
1.35E- 10 
3.90E-09 
2.56E-07 
3.61E-05 
3.56E-04 
9.53E+02 
1.05E-17 
5.61E-13 
1.97E-11 
2.58E-09 
1.13E-08 
6.92E-03 
2.91E-07 
1.7OE-09 
9. TOE+02 

H20) DBF Fuel lOOk year c y c l e  
nuc l rde  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 MT UOZ 

.O d 1.0 d 90.0 d 365.3 d 730.5 d 
3.08E-12 .00E+00 .00E+00 .00E+00 .00E+00 
1.35E-10 .00E+00 .00E+00 .00E+00 .00E+00 
3.90E-09 .00E+00 .00E+00 .OOE+OO .00E+00 
2.56E-07 .00E+00 .00E+00 .00E+00 .00E+00 
3.61E-05 2.19E-05 7.18E-25 .00E+00 .00E+00 
3.56E-04 3.52E-04 3.99E-06 3.11E-12 2.43E-20 
9.53E+02 9.53E+02 9.53E+02 9.53E+02 9.53E+02 
1.05E-17 .00E+00 .00E+00 .00E+00 .00E+00 
5.61E-13 .00E+00 .00E+00 .00E+00 .00E+00 
1.97E- 11 .00E+00 .00E+00 .00E+00 .00E+00 
2.58E-09 .OOE+OO .00E+00 .00E+00 .00E+00 
1.13E-08 .00E+00 .00E+00 .00E+00 .00E+00 
6.92E-03 6.90E-03 5.56E-03 2.85E-03 1.17E-03 
2.91E-07 2.9lE-07 2.34E-07 1.20E-07 4.93E-08 
1.70E-09 1.70E-09 1.37E-09 6.99E-10 2.88E-10 
9.70E+O2 9.70E+02 9.70E+02 9.7OE+02 9.70E+02 

f i s s i o n  products page 20 
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1145 
xe145 
cs145 
be145 
La145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs 146 
ba146 
la146 
ce146 
pr146 
nd146 
pm146 
sm146 
xe147 
cs t47 
ba147 
la147 
ce147 
pr147 
nd147 
pm147 
sm147 
cs148 
ba148 
la148 
ce148 
pr148 
nd148 
pm148 
pm148m 

Par t  B 

charge 
8.64E+00 
3.14E-18 
5.61E-14 
8.77E-12 
2.18E-10 
7.87E-09 
3.70E-07 
1.14E-05 
8.79E+00 
2.67E-14 
2.05E-19 
5.92E-15 
2.87E-13 
6.50E-11 
2.03E-10 
1.23~+02 
5.23E-11 
1.85~+02 
4.64E-09 

T u f f  (47% 

discharge 
8.64E+00 
3.14E-18 
5.61E-14 
8.77E-12 
2.18E-10 
7.87E-09 
3.70E - 07 
1.14E-05 
8.79E+00 
2.67E-14 
2.05E-19 
5.92E-15 
2.87E-13 
6.50E-11 
2.03E-10 
1.23E+02 
5.23E-11 
1.85E+02 
4.64E-09 

H2O) DBF Fuel lOOk 
nuc l i d e  

year c y c l  
concentra 

bas is  = 
1.0 d 

8.64E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.45E-11 
8.62E - 06 
8.79E+00 
2.65E-14 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23E+02 
1.05E- 13 
1.85E+02 
4.64E-09 

:per c r i t i c  
90.0 d 

8.64~+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.64E-18 
8.79E+OO 
1.37E-14 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 
1.23E+02 

.00E+00 
1.85E+02 
4.6lE-09 

e 
t i ons ,  era 

f i s s i o n  page 21 
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P a r t  B 8% U02 i n  T u f f  (47% 

charge 
1.64E+01 
3.83E-04 
2.15E+00 
7.38E-21 

discharge  
1.64E+01 
3.83E-04 
2.15E+00 
7.38E-21 
4.42E-16 
5.75E-14 
1.92E-11 
1.04E-10 
3.28E-09 
3.62E-04 
1.64E-18 
6.666-01 
3.75E- 17 
2.27E-15 
5.67E-12 
1.1OE-11 
4.05E-08 
1.58E-06 
l.l2E+Ol 
6.10E-19 

H20) DBF Fuel  lOOk year  c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 
1.0 d 90.0 d 365.3 d 730.5 d 

1.64E+01 1.64E+01 1.64E+01 1.64E+01 
3.83E-04 3.76E-04 3.54E-04 3.26E-04 
2.15E+00 2.15E+00 2.15E+00 2.15€+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.24E-28 .00E+00 .00E+00 .00E+00 
3.62E-04 3.49E-04 3.12E-04 2.69E-04 

.00E+00 .00E+00 .00E+00 .00E+00 
6.66E-01 6.66E-01 6.66E-01 6.66E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
6.91E-09 .00E+00 .00E+00 .00E+00 
1.54E-06 2.67E-08 9.33E-14 5.36E-21 
l.l2E+Ol 1.12E+Ol 1.12E+Ol l.lZE+Ol 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products page 22 
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eu158 
gd158 
pr159 
nd159 
pm159 
6111159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
sin1 6 1 
eu161 
gd161 
t b l 6 l  

1 
Par t  B 

0 
8% UO2 i n  Tuff (47% HZO) DBF Fuel lOOk year cyc te  

nuc l i de  concentrat ions.  grams 
f i s s i o n  products page 23 

bas is  =per c r i t i c a l  mass-10 
charge d ischar  e 

7.00E-02 7 .00~ -82  
3.66E-18 3.66E-18 
4.35E-15 4.35E-15 
6.86E-13 6.86E-13 
5.05E-12 5.05E-12 
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ho165 2.94E-03 
dy166 2.63E-11 
ho l66 1.08E-11 
ho166m 6.21E-08 
er166 3.07E-04 
er167 1.25E-06 
er167m 6.56E-21 
er168 3.38E-07 
yb168 .00E+00 
er169 1.26E-13 
tm169 4.80E-07 
yb169 .00E+00 
er170 5.06E-07 
tm170 1.05E-14 
tm170m .00E+00 
yb170 2.88E-09 
er171 6.03E-15 
tm171 1.38E-11 
yb171 7.02E-07 
er172 2.49E-14 
tm172 3.37E-14 
yb172 4.57E-07 

t o t a l  2.78E+04 
1 

Par t  B 8% UO2 i n  
0 

charge 
4.60E-02 

.00E+00 

.00E+00 

.00E+00 
2.37E-06 
5.62E-06 
1.60E-08 
1.60E-08 

2.94E-03 
2.63E-11 
1.08E-11 
6.21E-08 
3.07E-04 
1.25E-06 
6.56E-21 
3.38E-07 

.00E+00 
1.26E-13 
4.80E-07 

.00E+00 
5.06E-07 
1.05E- 14 

.00E+00 
2.88E-09 
6.03E-15 
1.38E-11 
7.02E-07 
2.49E-14 
3.37E-14 
4.57E-07 
2.78E+04 

T u f f  (47% 

discharge 
4.60E-02 

.00E+00 

.00E+00 

.00E+00 
2.37E-06 
5.62E-06 
1.60E-08 
1.60E-08 . OOE+OO 
2.59E-09 

.00E+00 

.00E+00 
4.96E-09 
4.02E-09 

.00E+00 

.00E+00 
1.33E-10 

.00E+00 
2.78E-07 
1.19E-06 

.00E+00 
1.55E- 12 
7.73E- 13 
8.74E-07 
4.55E-05 
1.06E-04 
1.29E-04 
1.29E-04 

.00E+00 
5.45E-07 
6.40E-05 
3.19E-04 

H2O) DBF Fuel 100k 
nuc 1 i 
bas is  

1.0 d 
4.60E-02 

.00E+00 

year c y c l  
de radioac 

e 
: t i v i t y ,  cu 
: i c a \  mass 

365.3 d 
4.35E-02 

.00E+00 

.00E+00 

.00E+00 
2.37E-06 
5.62E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.75E-22 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  produc page 24 
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P a r t  B 

zn 76 
ga 76 
ge 76 
as 76 
se 76 
n i  77  
c u  77 
zn 77 
ga 77  
ge 77 
ge 77m 
as 77  
se 77  
se 77m 
n i  78  
c u  78  
zn 78  
ga 78 
ge 78 
as 78 
se 78 
c u  79 
zn 79 
ga 79 
ge 79 
as 79  
se  79 
se  79m 
b r  79 
b r  79m 
k r  79 
cu 80 
t n  80  
ga 80 
ee 80 

charge 
1 .O6E-02 
1.49E-02 

.OOE+OO 
9.27E-06 

.00E+00 
1.38E-06 
3.38E-04 
1.25E-02 
2.89E-02 
1.05E-02 
2.96E-02 
3.39E-02 

.00E+00 
1 .O9E-04 
2.07E-07 
1.09E-04 
1.43E-02 
5.83E-02 
8.96E-02 
9.04E-02 

.00E+00 
2.20E-05 
7.15E-03 
7.49E-02 
1.71E-01 
1.82E-01 
5.22E-02 
1.80E-01 

.00E+00 
2.1OE-08 
7.73E-13 
1.84E-06 
1.90E-03 
4.61E-02 
4.79E-01 

T u f f  (47% 

d i scha rge  
1.06E-02 
1.49E-02 

.00E+00 
9.27E-06 

.00E+00 
1.38E-06 
3.38E-04 
1.25E-02 
2.89E-02 
1.05E-02 
2.96E-02 
3.39E-02 

.00E+00 
1 .OPE-04 
2.07E-07 
1.09E-04 
1.43E-02 
5.83E-02 
8.96E-02 
9.04E-02 

.00E+00 
2.20E-05 
7.15E-03 
7.49E-02 
1.71E-01 
1.82E-01 
5.22E-02 
1.80E-01 

.00E+00 
2.1OE-08 
7.T3E-13 

1 .84E-06 
.90E-03 

4.6lE-02 
4.79E-01 

H2O) DBF Fuet 100k 
nuc l i 
b a s i s  

1.0 d 
.00E+00 
.00E+00 
.00E+00 

4.93E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

2.41E-03 
.00E+00 

2.39E-02 . OOE+OO 
7.65E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.06E- 06 
1.54E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 
5.22E-02 

.00E+00 

.00E+00 

.00E+00 
4.81E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

year  c y c l  
de rad ioac  

= e r  c r i  t 
b0.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.89E-19 
.00E+00 

2.21E-21 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.E2E-02 
.OOE+OO 
.00E+00 
.00E+00 

2.05E-31 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 

e 
, t i v i t y ,  CI 
i c a l  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
5.22E- 02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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P a r t  B 8% U02 i n  Tuff (47% H2O) DBF Fuel  lOOk year  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

charge 
5.35E-01 
8.54E-01 
3.18E-01 

.00E+00 
2.00E-03 
1.22E-03 

d i scha rge  
5.35E-01 
8.54E-01 
3.18E-01 

.00E+00 
2.00E-03 
1.22E-03 

b a s i  
1.0 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.25E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.53E-20 

.00E+00 
2.28E-03 

.00E+00 
9.83E-03 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.08E-13 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.05E+00 
1.19E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

s = e r  c r i  
10.0 d 
.OOE+OO 
.00E+00 
.OOE+00 
.00E+00 

7.67E-22 

: i c e 1  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  p roduc ts  page 26 
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P a r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel  100k year  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

f i s s i o n  p r o d u c t s  page 27  

charge 
7.98E+00 
1 .40~+01 
1.43~+01 

.00E+00 
8.82E-04 
5.03E-01 
5.27E+00 
1.80E+01 
1.90E+01 
1.91E+Ol 

.OOE+OO 
2.32E-03 
6.19E-06 
1.03E-01 
2.73E+00 

basis  =aer c r i t i c a l  mass 10.1 YT Un7 
d i s c h a r g e  

7.98E+00 
1.40E+01 
1.43E+01 

.00E+00 
8.82E - 04 
5.03E-01 
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b r  93 
k r  93 
r b  93 
s r  93  

Y 93 
z r  93 
nb 93 
nb 93m 
b r  94 
k r  94 
r b  94 

1 
P a r t  B 

0 
T u f f  (47% 

1 .TOE-02 
2.17E+OO 
1.45E+01 
2.50E+01 
1.69E+01 
1.13~+00 

.00E+00 
1.13E+00 
1.07E-03 
9.34E-01 
7.24E+00 

H20) DBF Fuel lOOk year c y c l e  
n u c l i d e  r a d i o a c t i v i t y .  cur ies  

f i s s i o n  products 

bas is  = e r  c r i t i c a l  mass 10.1 MT U02 
charge discharge .O d 1.0 d b0.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

s r  94 2.42E+01 2.42E+01 2.42E+01 .00E+00 .00E+00 .00€+00 .00E+00 .00E+00 .00E+00 
y 9 4  2.57E+01 2.57E+01 2.57E+01 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

z r  94 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
nb 94 1.03E-04 1.03E-04 1.03E-04 1.03E-04 1.03E-04 1.03E-04 1.03E-04 1.03E-04 1.03E-04 
nb 94m 1.51E-04 1.51E-04 1.51E-04 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
b r  95 8.76E-06 8.76E-06 8.76E-06 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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Per t  B 8% UOZ i n  Tuf f  (47% H20) DBF ~ u e l  look  year cycle 
0 nucl ide  rad ioac t i v i t y ,  cu:ies 

charge 
2 . 3 7 ~ + 0 1  
2.47E+Ol 
9.76E-01 

.00E+00 
3.50E-01 

dischar e 
2 . 3 7 ~ + 8 1  
2.47E+01 
9.76E-01 

.00E+00 
3.50E-01 

basis 
1.0 d 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 

= er  c r i t  
10.0  d 
.00E+00 
.00E+00 

i c a l  mass 
365.3 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 
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1 
Par t  B 8% UO2 i n  T u f f  (47% H2O) DBF Fuel IOOk year c y c l e  

0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
f i s s i o n  products 

b a s i a  =aer c r i t i c a l  mace 10.1 Y T  1107 - So.o-b . - . S z S  ...-- I .-" 7 . '  --' 
charge d ischarge .O d 1.0 d - 3  d 730.5 d 1826.3 d 3652.5 d 

y106 3.89E-07 3.89E-07 3.89E-07 .OOE+OO .O~E+OO .00E+00 .00E+00 .00E+00 .OOE+OO 
zr106 4.15E-03 4.15E-03 4.15E-03 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
nb106 1.26E-01 1.26E-01 1.26E-01 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

pdlO6 
ag106 

y107 
zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
p d l  O7m 
ag107 
zr108 
nb108 
mo108 
t c lO8  
ru lO8 
rh108 
rh l08m 
pdlO8 
ag108 
ag108m 
cd108 
z r lO9 
nblO9 
m0109 
tc109 
ru lO9 
rh109 
rh l09m 
pd109 
p d l  O9m 
ag109 
agl09m 
cdlO9 
n b l l O  
no1 10 
t c l l O  
rullO 
r h l l O  
r h l  l O n  
pd l10  

page 30 
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a g l l 0  
a g l l o m  

P a r t  B 

c d l l O  
n b l l  1 
no1 1 1 
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  lm 
a g l l l  
a g l l l m  
c d l l  1 
c d l l  lm 
n b l l 2  
m o l l 2  
tc112 
ru112 
r h l 1 2  
pd112 
a g l l 2  
cd112 
m o l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
i n 1  13 
i n l l 3 m  
m o l l 4  
t c114  
ru114 
rh114 
pd114 
ag114 
c d l l 4  
in114  
in114m 
sn114 
m o l l 5  
tc115 
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
cd115m 
in115 
in115111 

1 REV 00 ATTACHHEN T XXIII - Page. 33 

p roduc ts  

. . 

3.92E-02 
1.5SE-03 

T u f f  (47% HZO) DBF Fue l  lOOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  cu 

f i s s i o n  

basis raer c r i t i c a l  mass 
charge 
.00E+00 

8.98E-09 
9.60E-05 
5.19E-03 
8.18E-02 
1.50E-01 
1.58E-01 
6.18E-03 
1.59E-01 
1.58E-01 

.00E+00 
1.94E-06 
3.34E-10 
1.52E-05 
1.16E-03 
3.95E-02 
8.52E-02 
1.01E-01 
1.01E-01 

.00E+00 
2.99E-07 
3.17E-04 
1.70E-02 
5.96E-02 
8.35E-02 
8.09E-02 
1.59E-02 
6.67E-14 
1.40E-03 

.00E+00 
3.01E-11 
1.54E-07 
5.01E-05 
6.67E - 03 
3.39E-02 
7.10E-02 
7.27E - 02 

.00E+00 
6.98E-06 
5.26E-06 

.00E+00 
6.60E-10 
1.57E-06 
1.46E-03 
1.59E-02 
5.lOE-02 
3.94E-02 
1.59E-02 
5.3OE-02 
2.30E-03 
1.18E-11 
5.3OE-02 
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Par t  B 

sn115 
tc116 
ru116 
rh116 
pd116 
89116 
ag116m 
cd116 
in116 
i n l l 6 m  
s n l l 6  
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn117 
s n l  l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
ag118m 
c d l l 8  
in118 
i n l l 8 m  
s n l l 8  
ru119 
r h l l 9  
p d l l 9  
e g l l 9  
cd119 
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
snl l9m 
rul2O 
rh120 
pdl2O 
ag120 
cd120 
in120 
fnl20m 
snl2O 
r h l 2 l  

charge 
.00E+00 

6.86E-07 
4.85E-04 
9.32E-03 
6.76E-02 
7.41E-02 
6.38E-03 

.00E+00 
9.59E - 04 
3.61E-03 

.00E+00 
7.68E-09 
6.62E-05 
3.09E-03 
3.94E-02 
2.82E-02 
2.82E-02 
4.90E-02 

Tu f f  (47% 

discharge 
.00E+00 

6.86E-07 
4.85E-04 
9.32E-03 
6.76E-02 
7.41E-02 
6.38E-03 

.00E+00 
9.59E-04 
3.61E-03 

H2O) DBF Fuel look  
nuctic 
bas is  

1.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.56E-11 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 . OOE+OO 

6.17E-05 
7.23E-05 
2.27E-04 
2.66E-04 

.00E+00 
1 .lOE-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.33E-10 
1.33E-10 

.00E+00 ' 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.19E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

year c y c l  
Je radfoac 
= e r  c r i t  
b0.0 d 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.18E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.77E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

: t i v i t y ,  cur 
: i c a l  mess 1 

365.3 d 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Par t  B 8% UO2 i n  Tu f f  (47% HZ01 DBF Fuel look year c y c l e  
0 nuc l i de  r a d i o a c t i v i t y ,  cu r ies  

bas is  =per c r i t i c a l  mass 10.1 MT UO2 

f i s s i o n  products 

f i s s i o n  products 

page 32 

page 33 
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charge 
2.20E-03 
2.08E-02 
5.97E-02 
3.86E-03 
6.04E-02 
6.35E-02 
4.79E-04 

dischar 
2.20E-13 
2.08E-02 
5.97E-02 
3.86E-03 
6.04E-02 
6.35E-02 
4.79E-04 

products Tuff (47% Par t  B 
0 

H20) DBF Fuel 100k 
nuc 1 i 

year cycl  
de radioac 

f i s s i o n  page 34 

basis 
1.0 d 

2.50E-02 
l.73E-01 

= er  c r i t  
10.0 d 

2.42E-02 
l.73E-01 

charge 
2.51E-02 
1.74E-01 

d i rehar  e 
2.51E-12 
1.74E-01 
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t e l 2 6  
xe126 
ag127 
cd127 
in127 
i n127m 
sn127 
sn127m 
sb127 
te127 
tel27m 

i127 
xe127 
as1 28 
cd128 
i n128 
sn128 
sb128 
sbl2Bm 
te128 

i128 
xe128 
cd l29  
in129 
sn129 
snl29m 
sb129 
t e l 2 9  
tel29m 
i 129 

xe129 
xe129m 
cd130 
in130 
sn130 
sb130 
sbl30m 
te130 
i 130 
i 130111 

xe130 
cd13 1 
in131 
sn131 
sb131 
te131 
t e l 3 l m  

i131 
xe131 
xe l3 lm 

Par t  B 8% Uo2 I n  Tuff (47% H20) DBF Fuel 100k year c y c l e  
n u c l i d e  r a d i o a c t i v i t y .  cur 

f i s s i o n  products 

bas i s  =per c r i t i c a l  k i s s  10.1 RT U02 
charge d ischar  e .O d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

cd132 8.55E-05 8.55E-!5 8.55E-05 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
in132 3.44E-02 3.44E-02 3.44E-02 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

page 35 
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Par t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel lOOk year c y c l e  f i s s i o n  products 
0 n u c l i d e  r a d i o a c t i v i t y ,  cu r i es  

bas is  = e r  c r i t i c a l  mess 10.1 HT U02 
charge discharge .O d 1.0 d 10.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

sb137 2.02E-01 2.02E-01 2.02E-01 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
te137 1.93€+00 1.93E+00 1.93E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

i 137  1.34E+01 1.34E+Ol 1.34E+01 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
xe137 2.52E+Ol 2.52E+Ol 2.52€+01 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cs137 2.60€+01 2.60€+01 2.60€+01 2.60€+01 2.59€+01 2.54E+01 2.48E+01 2.32E+01 2.06€+01 
be137 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ba137m 2.46€+01 2.46€+01 2.46E+01 2.46E+01 2.44E+01 2.40E+01 2.34€+01 2.19E+Ol 1.95E+01 
sb138 7.66E-04 7.66E-04 7.66E-04 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

page 36 
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Pa r t  B 

xe143 
cs143 
ba143 
la143 
ce143 
p r  143 
nd143 
i 144 

xe l44 
cs 144 
ba144 

T u f f  (47% H2O) DBF Fuel lOOk 
nuc l  i 

year cyc 
de rad ioa 

= e r  c r i  
g0.0 d 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 

4.77E-19 
2.68E-01 

.00E+OO 

.00E+00 
*00E+00 
.00E+00 
.00E+00 

f i s s i o n  produc page 37 
c t i v i t Y ,  cu 
t i c a l  mass 

365.3 d 
.00E+00 
.00E+00 
.00E+00 

' .00E+00 
' .00E+00 

2.09E-07 
.00E+OO 
.00E+00 
.00E+00 

bas is  
1.0 d 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.46E+01 
2.37E+01 

.OOE+OO 

.00E+00 

.OOE+OO 

charge 
2.54E-01 
5.99E+OO 
Z.l2E+Ol 
2.38~+01 
2.40~+01 
2.40~+01 

.00E+00 
' 5 . 6 4 ~ - 0 6  
3.99E-02 
1.51~+00 
1.78~+01 

discharge 
2.54E-01 
5.99E+00 
2.12E+01 
2.38E+Ol 
2.40E+01 
2.40E+01 

.00E+00 
5.64E-06 
3.99E-02 

j, .51E+00 
.78E+Ol 

'$1. 
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P a r t  B 
0 

8% U02 i n  T u f f  (47% H2O) DBF Fuel  lOOk year c y c l e  f i s s i o n  p roduc ts  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = er  c r i t i c a l  mass 10.1 MT UO2 

1.0 d g0.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 
2.64E-12 2.64E-12 2.64E-12 2.64E-12 2.64E-12 2.64E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.99E-04 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.42E+00 2.63E-12 .00E+00 .00E+00 .00E+00 .00E+00 
2.11E-12 2.11E-12 2.11E-12 2.11E-12 2.11E-12 2 . l lE -12  
2.50E-10 1.29E-10 1.66E-11 1.09E-12 3.12E-16 3.85E-22 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

page 38 

charge d ischarge  
2.64E-12 2.64E-12 
9.75E-07 9.75E-07 
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Part  B Tuf f  (47% H20) DBF Fuel 100k year cyc le  
nucl ide  rad ioac t i v i t y .  cur ies  

f i s s i o n  products page 39 

basis = er  c r i t i c e l  mass 10.1 MT U02 
.O d 1.0 d 10.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.04E-01 1.04E-01 1.02E-01 9.56E-02 8.82E-02 6.92E-02 4.63E-02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
3.49E-09 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
6.10E-05 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

charge 
.00E+00 

1.04E-01 
.00E+00 

3.49E-09 
6.10E-05 
3.73E-03 
7.67E-02 

dischar e . OOE+!O 
1.04E-01 

.00E+00 
3.49E-09 
6.10E-05 
3.73E-03 
7.67E-02 
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P a r t  B 8% UO2 i n  Tuff (47% H20) DBF Fuel  100k year cyc le  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas is  = e r  c r i t i c a l  mass 10.1 MT U02 

charge dischar e .O d 1.0 d b0.0 d 365.3 d 730.5 d 1826.3 d 
.00E+00 .ooE+!o .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

7.87E-07 7.87E-07 7.87E-07 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
5.77E-05 5.77E-05 5.77E-05 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.94E-04 2.94E-04 2.94E-04 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
6.97E-04 6.97E-04 6.97E-04 . OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
7.11E-04 7.11E-04 7 . l l E - 0 4  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.32E-05 1.32E-05 1.32E-05 7.62E-09 .00E+00 .00E+O0 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
4.72E-06 4.72E-06 4.72E-06 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
5.64E-05 5.64E-05 5.64E-05 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.44E-04 2.44E-04 2.44E-04 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 
2.82E-04 2.82E-04 2.82E-04 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.70E-07 3.70E-07 3.70E-07 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
6.67E-06 6.67E-06 6.67E-06 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO 
7.20E-05 7.20E-05 7.2OE-05 7.34E-25 .OOE+OO .00E+00 .OOE+OO .00E+00 
1 .O2E-04 1 . 0 2 ~ - 0 4  1 .O2E-04 8.52E-25 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.03E-08 2?03E-08 2.03E-08 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

t 
4 1 

t 
I 

:ij' +. . ... 
.; SF. . i a  r - -  

f i s s i o n  products page 40 
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e r  167 
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er  172 
tm172 
yb172 

t o t a l  

Pa r t  B 

he 4 
t 1206 
t 1207 
t 1208 
t 1209 
pb206 
pb207 
pb208 
pb209 
pb2lO 
p b 2 l l  
pb212 

sp::: 
b i  209 
bi2lOm 
b i 2 l O  
b i211  
b i212 
bi213 
b i214 
p0210 
po2l  lm 
p0211 
p0212 
p02 13 
p02 14 

i n i t i a l  
2.70~+02 
4.29E-14 
1.78E-09 
7.56E-12 
8.03E-11 
1.12E+02 
6.37E+00 
2.03E-01 
3.39E-07 
9.24E-02 
1.38E-08 
4.48E-09 
2.15E-07 

.00E+00 
2.21E+Ol 

.00E+00 
5.69E-05 
8.18E-10 
4.25E-10 
8.08E-08 
1.60E-07 
1.57E-03 

.00E+00 
9.04E-15 
2.23E-20 
1.2lE-16 
2.20E-14 

Tu f f  (47% H20) DBF Fuel lOOk year c y c l e  
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 HT UO2 

30.0 r 50.0 r 100.0 r 150.0 r 
2.70E+52 2.71~+82 2.71E+i2 2.71~+62 
4.29E-14 4.29E-14 4.29E-14 4.29E-14 
1.78E-09 1.78E-09 1.78E-09 1.78E-09 
6.20E-12 5.09E-12 3.10E-12 1.89E-12 
8.04E-11 8.04E-11 8.04E-11 8.OSE-11 
1.12E+02 1.12E+02 1.13E+02 1.13E+02 
6.37E+00 6.37E+00 6.38E+00 6.39E+00 
2.03E-01 2.03E-01 2.03E-01 2.03E-01 
3.39E-07 3.40E-07 3.40E-07 3.40E-07 
9.24E-02 9.24E-02 9.25E-02 9.25E-02 
1.38E-08 1.38E-08 1.38E-08 1.38E-08 
3.68E-09 3.02E-09 1.84E-09 1.12E-09 
2.15E-07 2.15E-07 2.16E-07 2.16E-07 

.00E+00 .00E+00 .00E+00 .OOE+OO 
2.22E+Ol 2.22E+Ol 2.22E+01 2.22€+01 

.00E+00 .00E+00 .00E+00 .00E+00 
5.69E-05 5.69E-05 5.69E-05 5.70E-05 
8.17E-10 8.17E-10 8.16E-10 8.16E-10 
3.49E-10 2.86E-10 1.74E-10 1.06E-10 
8.08E-08 8.08E-08 8.09E-08 8.09E-08 
1.60E-07 1.60E-07 1.60E-07 1.60E-07 
1.57E-03 1.57E-03 1.57E-03 1.57E-03 

.00E+00 .00E+00 .OOE+OO .00E+00 
9.03E-15 9.03E-15 9.026-15 9.02E-15 
1.83E-20 1.50E-20 9.16E-21 5.59E-21 
1.21E-16 1.22E-16 1.22E-16 1.22E-16 
2.20E-14 2.20E-14 2.20E-14 2.20E-14 

ac t  i n i des  
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P a r t  B 

th232 
th233 
th234 
pa23 1 
pa232 
pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 

T u f f  (47% HZ01 DBF 

20.0 y r  
9.65E+01 

.00E+00 
1.25E-04 
7.19E+00 

.00E+00 
3.24E - 04 
4.23E-09 
1.89E-09 

.00E+00 . OOE+OO 

.00E+00 
2.48E - 04 
1 .87~+02 
2.38€+03 
1.54E+05 
4.62E+04 
3.40E-11 
8.63E+06 

.00E+00 
1.27E-31 

.00E+00 
6.75E-16 

.00E+00 
6.33E-04 
9.53E+03 
8.49E-13 
3.57E-11 
1.08E-33 
1.11E-35 

.00E+00 

Fuel lOOk 
nuc l i de 

year  c y c l e  
concent ra t ions ,  grams 

jer  c r i t i c a l  mass 10.1 M T  UOZ 
50.0 y r  100.0 r 150.0 y r  

9.65€+01 9.66€+81 9.66E+01 
.00E+00 .00E+00 .OOE+OO 

1.25E-04 1.25E-04 1.25E-04 
7.19E+00 7.19E+00 7.19E+00 

.00E+00 .00E+00 .00E+00 
3.24E-04 3.24E-04 3.24E-04 
4.23E-09 4.23E-09 4.23E-09 
1.89E-09 1.89E-09 1.89E-09 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 
1.84E-04 1.12E-04 6.82E-05 
1.87E+02 1.87E+02 1.87E+02 
2.38E+03 2.38E+03 2.38E+03 
1.54E+05 1.54E+05 1.54E+05 
4.62€+04 4.62E+04 4.62E+04 
7.98E-12 7.13E-13 6.37E-14 
8.63E+06 8.63E+06 8.63E+06 

.00E+00 .00E+00 .00E+00 
1.27E-31 1.27E-31 1.27E-31 

.00E+00 .00E+00 .00E+00 
3.18E-24 4.22E-38 .00E+00 

.00E+00 .00E+00 .00E+00 
6.33E-04 6.33E-04 6.33E-04 
9.53€+03 9.53E+03 9.53~+03 
7.33E-13 5.73E-13 4.48E-13 
3.56E-11 3.55E-11 3.53E-11 
1.08E-33 1.08E-33 1.09E-33 
1.11E-35 1.12E-35 1.12E-35 

.00E+00 .OOE+OO .00E+00 

a c t  i n i d e s  age 

b a s i s  =I 
30.0 r 

9.65€+$1 
. OOE+OO 

i n i t i a l  
9.65E+01 

- OOE+OO 
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P a r t  B 
0 

8% U02 i n  T u f f  (47% H20) DBF Fuel 1OOk year  c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT U02 

30.0 r 50.0 r 100.0 r 150.0 r 
1.16E-88 1.05E-g8 8 . 2 1 ~ - 8 9  6 . 4 2 ~ - 8 9  
1.14E-13 6.98E-14 2.07E-14 6.13E-15 
1.94E-10 9.00E-11 1.33E-11 1.95E-12 
1.36E-12 1.36E-12 1.36E-I2 1.35E-12 
9.20E-15 9.17E-15 9.11E-15 9.04E-15 
2.33E-17 2.33E-17 2.33E-17 2.33E-17 
1.49E-19 1.49E-19 1.49E-19 1.49E-19 

.00E+00 .00E+00 .00E+00 .00E+00 
5.28E-35 5.28E-35 5.27E-35 5.26E-35 

.00E+00 .00E+00 .00E+00 .00E+00 
2.05E-37 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.556-24 1.496-24 1.35E-24 1.22E-24 
5.41E-30 1.88E-30 1.33E-31 9.37E-33 
1.45E-31 1.43E-31 1.38E-31 1.33E-31 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+O0 .00E+00 
8.85E+06 8.85E+06 8.85E+06 8.85E+06 

a c t i n i d e s  page 43 

i n i t i a l  
1.28E-08 cm242 

cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 
bk249 
bk250 
bk25 1 
c f 249  
c f  250 
c f 251  
c f  252 
c f  253 
c f 254  
c f  25.5 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

1 

P a r t  B 
. on,. . 

I : 

8% UO2 i n  T u f f  (47% H20) DBF Fue l  l o o k  year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = e r  c r i t i c a l  mass 10.1 WT Uo2 

" I n i t f a 1  15.0 r 20.0 ' r  30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 
.OOE+OO .OOE+~O .OOE+~O .OOE+~O .OOE+~O . OOE+&O . O O E + ~ O  . O O E + ~ O  

9.32E-06 9.32E-06 9.32E-06 9.32E-06 9.32E-06 9.33E-06 9.33E-06 9.33E-06 
1 ,  . tl 

a c t i n i d e s  page 44 

i 
250.0 r 300.0 r 400.0 r 

.ooE+~o .ooE+~O .ooE+~o 
9.34E-06 9.34E-06 9.35E-06 
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t1207 
t1208 
t 1209 
pb206 
pb207 
pb208 
pb209 
pb2 10 
pb211 
pb212 

s:::", 
b i  209 
bi2lOm 
b i2 lO  
b i 2 l l  
b i  21 2 
bi213 
bi214 
po2lO 
po2l l m  
p0211 
p0212 
p02 13 
~ 0 2 1 4  
~ 0 2 1 5  
po216 
pa2 1 8 
at21 7 
rn218 
rn219 
rn22O 
rn222 
f r22 1 
f r223 
re222 
ra223 
ra224 
re225 
ra226 
re228 
ec225 
ac227 
ec228 
th226 
th227 
th228 
th229 
th230 
th231 

Pa r t  B 8% UO2 i n  Tu f f  (47% H20) DBF f u e l  1001 
nuc 1 i 

: year c y c l e  
de r a d i o a c t i v i t y .  cu r i es  

3.39E-01 
1.30E-04 
3.30E-02 

.00E+00 

.00E+00 

.00E+00 
1.57E+00 
7.08E+00 
3.40E-01 
3.61E-04 
7.08E+00 

.00E+00 

.00E+O0 

.00E+00 
7.08E+00 
3.40E-01 
3.61E-04 
1.57€+00 
7.08€+00 
7.08€+00 

;00E+00 
9.35E-04 
2.31E-04 
1.54E+00 
7.08€+00 
3.40E-01 
3.61E-04 
7.08€+00 
1.57€+00 

.00E+00 
3.40E-01 
3.61E-04 
7.08E+00 
1.57E+OO 
4.69E-03 

.00E+00 
3.40E-01 
3.61E-04 
1.57E+00 
7.08~+00 
1.06E-05 
1.57€+00 
3.40E-01 
1.06E-05 

.00E+00 
3.35E-01 
3.61E-04 
1.57E+00 
7.25E+00 
3.32E-01 

ac t  i n i des  

e r  c r i t i c a l  mass 10.1 MT U02 
i n i t i a l  15.0 r 20.0 r 30.$s:s =1 0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

th232 1.06E-05 1.06E-85 1.06~-85 1.06E-85 1 .06~-85 1.06E-i5 1 .06~-$5 1 .06~-$5 1 .06~ -85  1.06E-85 1.06E-85 
th233 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
th234 2.90€+00 2.90€+00 2.90E+00 2.90€+00 2.90€+00 2.90€+00 2.9OE+OO 2.90E+00 2.90€+00 2.90€+00 2.90€+00 
pa231 3.40E-01 3.40E-01 3.40E-01 3.40E-01 3.4OE-01 3.40E-01 3.40E-01 3.40E-01 3.40E-01 3.40E-01 3.40E-01 
pa232 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
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Pa r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel look  year c y c l e  ac t  i n i d e s  page 46 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

b a s i s  = c r  c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  15.0 r 20.0 r 30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

cm242 4.23E-05 4.13E-g5 4 . 0 3 ~ - g 5  3.83E-85 3.48E-g5 2 .72~-85 2.13E-g5 1.66E-85 1 .30~-g5 1.02E-g5 6.22E-g6 
cm243 9.54E-12 8.45E-12 7.48E-12 5.86E-12 3.61E-12 1.07E-12 3.17E-13 9.39E-14 2.78E-14 8.24E-15 7.24E-16 
cm244 3.37E-08 2.78E-08 2.30E-08 1.57E-08 7.28E-09 1.07E-09 1.58E-10 2.33E-11 3.43E-12 5.06E-13 1.lOE-14 
cm245 2.35E-13 2.35E-13 2.35E-13 2.34E-13 2.34E-13 2.33E-13 2.32E-13 2.31E-13 2.30E-13 2.29E-13 2.27E-13 
cm246 2.84E-15 2.83E-15 2.83E-15 2.83E-15 2.82E-15 2.80E-15 2.78E-15 2.76E-15 2.74E-15 2.72E-15 2.68E-15 
cm247 2.11E-21 2.11E-21 2.11E-21 2.11E-21 2.11E-21 2.11E-21 2 . l lE-21  2.11E-21 2.1lE-21 2.11E-21 2.11E-21 
cm248 6.34E-22 6.34E-22 6.34E-22 6.34E-22 6.34E-22 6.34E-22 6.33E-22 6.33E-22 6.33E-22 6.33E-22 6.33E-22 
cm249 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00Et00 .00E+00 
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cm250 .00E+00 .00E+00 .00E+OO .00E+00 
cm251 .00E+00 .00E+00 .00E+00 .00E+00 
bk249 2.51E-27 4.80E-29 9.13E-31 .00E+00 
bk250 .00E+00 .00E+00 .00E+00 .00E+00 
bk251 .00E+00 .00E+00 .00E+00 .OOE+OO 
c f249  6.62E-24 6.55E-24 6.49E-24 6.36E-24 
c f 250  1.71E-27 1.31E-27 1.01E-27 5.92E-28 
c f 251  2.28E-31 2.28E-31 2.28E-31 2.28E-31 
c f  252 .00E+00 .OOE+OO .00E+00 .00E+00 
c f253  .00E+00 .00E+00 .00E+00 .00E+00 
cf254 .OOE+OO .00E+00 .00E+00 .00E+00 
cf255 .00E+00 .00E+00 .00E+00 .00E+00 
es253 .00E+00 .00E+00 .00E+00 .00E+00 
es254m .00E+00 .00E+00 .00E+00 .00E+00 
es254 .00E+00 .00E+00 .00E+00 .00E+00 
es255 .00E+00 .00E+00 .00E+00 .00E+00 

s250 .00E+00 .OOE+OO .00E+00 .00E+00 
t o t a l  5.13€+02 5.13E+02 5.12E+02 5.12E+02 

1 
P a r t  B 8% U02 i n  

0 

i n i t i a l  
h 3 2.7lE-06 

T u f f  (47% H20) OBF 

1:;5:-!: 
3.17E-04 
8.41E-06 
1.62E-05 
1.06E-04 
1.26E-06 

.00E+00 

.00E+00 
3.03E-07 

.00E+00 
4.98E-08 
2.95E-09 

.00E+00 

.00E+00 
9.59E-08 
2.40E-06 

.00E+00 
2.53E-09 

.00E+00 

.00E+00 
2.90E - 05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.66E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.07E-02 

.OOE+OO 
. ,00E+00 

. .i 
i- 

:./ 

!A,. 

Fue l  lOOk 
n u c l  i d e  
b a s i s  =I 

8?%-8; 
3.17E-04 
8.41E-06 
1.62E-05 
1.06E-04 
1.26E-06 

.00E+00 

.00E+00 
3.03E-07 

.00E+00 
4.98E - 08 
2.95E-09 

.00E+00 

.00E+00 
9.59E-08 
2.40E-06 . OOE+OO 
2.S3E-09 

.00E+00 

.00E+00 
2.90E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.66E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.07E-02 

.00E+00 

.00E+00 

year  c y c l  
concentra 

3er c r i t i c  
50.0 r 

2.86E-g7 
3.17E-04 
8.41E-06 
1.62E-05 
1.06E-04 
1.25E-06 

.OOE+OO 

.00E+00 
3.03E-07 

.00E+00 
4.98E-08 
2.95E-09 

.00E+00 

.00E+00 
9.59E-08 
2.40E-06 

.00E+00 
2.53E-09 

.00E+00 

.00E+00 
2.90E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.66E-03 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
1.07E-02 

.00E+00 

.00E+00 

e 
i t i ons ,  g ra  
a1 mass 10 

100.0 r 
1.72E-$8 
3.17E-04 
8.41E-06 
1.62E-05 
1.06E-04 
1.25E-06 

.00E+00 

.00E+00 
3.03E-07 

.00E+00 
4.98E-08 
2.95E - 09 

.00E+00 

.00E+00 
9.59E-08 
2.40E-06 . OOE+OO 
2.53E-09 

.00E+00 

.00E+00 
2.90E-05 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 
2.66E - 03 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 
1.07E-02 

.00E+00 

.00E+00 

f i s s i o n  p roduc t s  
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n i  74 
cu 74  
zn 74 
ga 74  
ge 74 
co 75 
ni 75 
cu 75 
zn 75 
ga 75 
ge 75 
ge 75m 
as 75 
n i  76  
cu 7 6  

1 
Par t  B 

0 
8% U02 i n  Tuf f  (47% 

i n i t i a l  
.00E+00 
.00E+00 

3.39E-01 
.00E+00 

1 .OPE-04 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.55E-01 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.05€+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

3.80E+00 
.00E+00 

3.81E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.23€+01 
.00E+00 
.00E+00 

3.99E-04 

H2O) DBF Fuel lOOk 
nucl ide 
basis =I 

30.0 yr 
.00E+00 
.00E+00 

3.39E-01 
.00E+00 

1.09E-04 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

7.55E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

2.05€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.80€+00 
.00E+00 

3.81E-01 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.23€+01 
.00E+00 
.00E+00 

3.99E-04 

year cycl  
concentra 

,er c r i t i c  
50.0 yr  
.00E+00 
.00E+00 

3.39E-01 . OOE+OO 
1.09E-04 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
7.55E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
Z.OSE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.80E+00 

.00E+00 
3.82E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23E+01 

.00E+00 

.00E+00 
3.99E-04 

e 
t ions,  gra 
e l  mass 10 

100.0 yr 
.00E+00 
.00E+00 

3.39E-01 
.00E+00 

1 .OPE-04 . OOE+OO. 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.55E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.05€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.80E+00 
.00E+00 

3.82E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.23E+01 . OOE+OO 
.00E+00 

3.99E-04 

f i s s i o n  products page 48 
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Par 

g e 
a S 
as 
s e 
b r 
br  
k r 
zn 
g a 
g e 
as 
s e 
se 
br 
k r 
k r 
9 a 
9e 
as  
se 
br 
b r 
k r 
ga 
g e 
as 
se 
se 
b r 
k r 
kr  
r b 
g e 
as 
se 
br 
b r 
k r  
r b  
r b  
a r 
ge 
(Is 

i n i t i a l  
8 2  .OOE+OO 
8 2  .00E+00 
82m .00E+00 
8 2  3.13E+01 
8 2  .00E+00 
82m .00E+00 
82  3.52E-02 
83 .OOE+OO 
83 . 0 0 ~ + 0 0  
83 .00E+00 
83 .00E+00 
83 .00E+00 
83m .00E+00 
83 .00E+00 
83 5.03€+01 
83m .00E+00 
84 .00E+00 
84 .OOE+OO 
84 .00E+00 
8 4  .00E+00 
84 . 0 0 ~ + 0 0  
84m .00E+00 
8 4  i.O6E+O2 
85 .00E+00 
85 .00E+00 
85 .00E+00 
85 .00E+00 
85m .00E+00 
8 5  .00E+00 
85 1.40E-03 
85m .00E+00 
85 1.20€+02 
8 6  .00E+00 
8 6  .00E+00 
8 6  .00E+00 
8 6  .00E+00 
86m .OOE+OO 
8 6  1.94E+02 
8 6  .00E+00 
86m .00E+00 
8 6  1.28E-02 
8 7  .00E+00 
87 .OOE+OO 

T u f f  (47% H20) DBF 

20.0 r 
. 0 0 ~ + 8 0  
.00E+00 
.00E+00 

3.13€+01 
.00E+00 
.00E+00 

3.52E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.03E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.06€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.31E-04 
.OOE+OO 

1.20E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.94E+02 
.00E+00 
.00E+00 

1.28E-02 
.00E+00 
.00E+00 

Fuel lOOk 
nucl ide 
basis =F 

30.0 r . O O E + ~ O  
.00E+00 
.00E+00 

3.13€+01 
.00E+00 . OOE+OO 

3.52E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

5.03E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.06€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.83E-04 
.00E+00 

1.20E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.94€+02 
.00E+00 
.00E+00 

1.28E-02 
.00E+00 . OOE+OO 

year cyc le  
concentrations, grams 

jer c r i t i c a l  mass 10.1 MT UO2 
50.0 r 100.0 r 150.0 r 
. o o E + ~ o  . o o E + ~ o  . O O E + ~ O  
.OOE+OO .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 

3.13E+01 3 . 1 3 ~ + 0 1  3.13€+01 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 

3.52E-02 3.52E-02 3.52E-02 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

5.03€+01 5.03€+01 5.03E+01 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+OO .00E+00 .00E+00 

l.O6E+O2 1 . 0 6 ~ + 0 2  1.06E+02 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

1.05E-04 4.14E-06 1.63E-07 
.00E+00 .00E+00 .00E+00 

1.20E+O2 1.20E+02 1.20€+02 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

1.94E+02 1 . 9 4 ~ + 0 2  1.94E+02 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

1.28E-02 1.28E-02 1.28E-02 
.OOE+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 

f i s s i o n  products page 49 
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r e  8 7  .00E+00 
br 8 7  .00E+00 
k r  8 7  .OOE+00 
r b  8 7  2.54€+02 
sr  8 7  6.56E-04 
sr  87m .00E+00 
ge 8 8  .00E+00 
as 8 8  .00E+00 
r e  8 8  .00E+00 

Par t  B 8% UO2 i n  

i n i t i a l  
b r  8 8  .00E+00 
k r  8 8  .00E+00 
r b  8 8  .00E+00 
sr  8 8  3.67€+02 
as 8 9  .00E+00 
se 8 9  .00E+00 
br  8 9  .00E+00 
kr 89 .00E+00 
r b  8 9  .00E+00 
sr  8 9  1.17E-25 

4.96E+02 : 18. 4 . 0 1 ~ - 3 5  
as 9 0  .00E+00 
se 9 0  .00E+00 
br 9 0  .00E+00 
k r  9 0  .00E+00 
r b  90  .00E+00 
r b  90m .00E+00 
sr 90  1.28E-01 
y 90  3.32E-05 
y 9Om .00E+00 

zr  90  6.06E+O2 
zr  9Om .00E+00 
se 9 1  .00E+00 
br 9 1  .00E+00 
kr  9 1  .00E+00 
r b  9 1  .00E+00 
sr  9 1  .00E+00 

y 9 1  1.55E-22 
y 9 l m  .00E+00 

z r  91  6.22E+02 
nb 9 1  7.28E-12 
se 92  .00E+00 
br 92  .00E+00 
kr  9 2  .00E+00 
r b  9 2  .00E+00 
sr  9 2  .00E+00 

y 9 2  .00E+00 
z r  9 2  6.37€+02 
nb 92 3.95E-07 
Be 9 3  .00E+00 
br  93 .00E+00 
k r  9 3  .OOE+OO 
r b  9 3  .00E+00 
8 r  9 3  .00E+00 
y 9 3  .00E+00 

Tuff (47% Fuel 10Ok 
nuc 1 i de 
basis =F 

30.0 yr 
.00E+00 . OOE+OO . OOE+OO 

3.67E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.96E+O2 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.80E-02 
2.03E-05 

.00E+00 
6.06E+02 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.22E+O2 
7.13E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.37E+02 
3.95E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

year cyc le  
concentrations, gram 

)er c r i t i c a l  mass 10. 
50.0 r 100.0 r . O O E + ~ O  . 00E+80 
.00E+00 .00E+00 
.00E+00 .00E+00 

3.67€+02 3.67E+02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.96E+02 4.96E+02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.77E-02 1.39E-02 
1.24E-05 3.62E-06 

.OOE+OO .00E+00 
6.06E+02 6.06€+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 . OOE+00 
6.22E+02 6.22E+02 
6.98E-12 6.64E-12 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
6.37E+02 6.37E+02 
3.95E-07 3.95E-07 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  

.00E+00 
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Part  B 8% U02 i n  

i n i  t i a l  
sr  9 4  .00E+00 

y 9 4  .00E+00 
zr 94 7.10E+02 
nb 9 4  5.48E-04 
nb 94m .00E+00 
br 95 .00E+00 
kr 95 .00E+00 
rb  95 .00E+00 
sr 95 .00E+00 

y 95 .00E+00 
zr 95 8.15E-21 
nb 95 9.81E-21 
nb 95m 5.40E-24 
mo 95 7.23E+02 
br 9 6  .00E+00 
kr 9 6  .00E+00 
r b  9 6  .00E+00 
sr 9 6  .00E+00 

y 9 6  .00E+00 
zr 9 6  7.13E+02 
nb 96 .00E+00 
mo 9 6  3.07E+00 
kr 9 7  .00E+00 
rb 9 7  .00E+00 
sr 9 7  .00E+00 

y 9 7  .00E+00 
zr 9 7  .00E+00 
nb 9 7  .00E+00 
nb 97m .00E+00 
n o  9 7  6.53E+02 
kr 98 .00E+00 
r b  9 8  .00E+00 
sr 9 8  .00E+00 

.00E+00 
z ; .OOE+OO 
nb 9 8  .00E+00 
nb 98m .00E+00 
mo 9 8  6.81€+02 
t c  9 8  2.01E-04 
r b  9 9  .00E+00 
sr  9 9  .00E+00 

y 9 9  .00E+00 
zr 9 9  .00E+00 
nb 9 9  .00E+00 
nb 9 9 1  .00E+00 
no 9 9  .00E+00 
t c  9 9  6.21E+02 
t c  99m .00E+00 
ru 9 9  9.96E+01 

T u f f  (47% Fuel IOOk 
nuc 1 i de 
basis =F 

30.0 r . 00E+80 
.00E+00 

7.10E+02 
5.48E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.23E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.13E+02 

.00E+00 
3.07€+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.53E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
6.81E+02 
2.01E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.20E+02 

.00E+00 
9.97€+01 

year cycl  
concent re 

,er c r i t i c  
50.0 r 
. O O E + ~ O  
.00E+00 

7.10E+02 
5.48E-04 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.23E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.13E+02 

.00E+00 
3.07E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.53E+02 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
6.81E+02 
2.01E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.20E+02 

.00E+00 
9.97E+01 

. e 
~ t i o n s ,  gra 
:a1 mass 10 

100 0 r . O ~ E + ~ O  
.00E+00 

7.10E+02 
5.47E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.23E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.13E+02 

.00E+00 
3.07E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.53E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
6.81E+02 
2.01E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
6.2OE+O2 

.00E+00 
9.98E+01 

Lrn s 
1.1 MT UOZ 

150.0 r . O O E + ~ O  
.00E+00 

7.10E+02 
5.46E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
7.23E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.13E+02 

.00E+00 
3.07E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
6.53E+02 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.81E+02 
2.01E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.20E+02 

.00E+00 
9.99E+Ol 

products 
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rblOO 
srlOO 

y l 0 0  

P a r t  I 

zr100 
nb100 
nb100m 
m0100 
tclOO 
rulOO 
r b l O l  
s r l O l  

y101 
z r l 0 1  
nb lO l  
molO 1 
t c l O l  
rulOl 
s r lO2  

y l 0 2  
21-102 
nblO2 
molO2 
t c lO2  
tclO2m 
ru lO2 
rh lO2 
pdlO2 
sr103 

y103 
zr103 
nb103 
1110103 
tc103  
ru103 
rh103 
rh l03m 
sr104 

y104 
zr104 
nb104 
mol04 
t c lO4  
ru104 
rh104 
rh l04m 
pd104 

y105 
zr105 
nb105 
m0105 
tc105 
ru105 
rh105 
rh105m 
pd105 
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.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

8% U02 i n  T u f f  (47% H20) DBF Fuel  lOOk 
nuc 1 i d e  

year  c y c l e  
concent ra t ions ,  grams 

,er c r i t i c a l  mass 10.1 MT UO2 
50.0 r 100.0 r 150.0 r 
. ooE+~o  .OOE+&O . O O E + ~ O  
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

7.SSE+O2 7.55E+02 7.55E+02 
.00E+00 .00E+00 .00E+00 

5.50E+00 5.50E+00 5.50E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

6.24E+02 6.24E+02 6.24€+02 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

5.39€+02 5.39E+02 5.39E+02 
1.53E-14 9.85E-20 6.36E-25 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
3.99€+02 3.99E+02 3.99E+02 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
2.69E+02 2.69E+02 2.69€+02 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 
1.58E+Ol 1.58E+01 1.58E+01 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .OOE+Oo' 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .00E+00 

.00E+00 .00E+00 .OOE+OO 
1.64E+02 1.64E+02 1 .64~+02 

f i s s i o n  p roduc t s  

b a s i s  =I 
30.0 r . O O E + ~ O  
.00E+00 
.OOE+OO 

7.55E+02 
.00E+00 

5.50E+00 
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Fuel 100k year  c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 HT UO2 

30.0 r 50.0 r 100.0 r 150.0 r 
. ooE+~o  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.16E-12 1.40E-18 2.25E-33 .00E+00 
1.07E-18 1.30E-24 2.09E-39 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
8.76E+Ol 8.76E+Ol 8.76E+01 8.76E+01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+OO .00E+00 .00E+00 .00E+00 

.00E+00 . OOE+OO .00E+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
4.54E+01 4.54E+01 4.54€+01 4.54€+01 

.00E+00 .00E+00 .00E+00 .00E+00 
2.09E-01 2.09E-01 2.09E-01 2.1OE-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.60€+01 2.60E+01 2.60E+01 2.60E+01 
7.23E-18 6.48E-18 4.94E-18 3.76E-18 
2.34E-09 2.10E-09 1.60E-09 1.22E-09 
5.25E-04 5.25E-04 5.25E-04 5.25E-04 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.84€+01 1.84E+01 1.84E+01 1.84E+01 
1.73E-25 3.05E-30 .OOE+OO .00E+00 
1.75E-19 3.08E-24 4.01E-36 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
8 .63~+00 8.63E+00 8.63E+00 8.63E+00 
3.14E-28 4.92E-37 .00E+00 .OOE+OO 
2.03E-20 3.18E-29 .00E+00 .00E+00 

P a r t  B 

y106 
zr106 
nb106 
mo106 
tc106  
ru106 
rh106 
rh l06m 
pd106 
ag106 

y107 
z r107  
nb107 
mol07 
tc107  
ru107 
rh107 
pd107 
pdl07m 
eg107 
zr108 
nb108 
mo108 
tc108  
ru108 
r h  108 
rh l08m 
pd108 
ag108 
ag 108m 
cd108 
z r lO9  
nblO9 
molO9 
tc109  
ru109 
rh lO9 
rhlO9m 
pdlO9 
pdlO9m 
ag109 
aglO9m 
c d l 0 9  
n b l l O  
m o l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l l  Om 
p d l l 0  
a g l l O  
a011 Om 

P a r t  U 

T u f f  (47% H20) DBF f i s s i o n  p roduc t  r 

i n i  t i e l  
.00E+00 
.00E+00 

Fue l  1OOk year  c y c l e  
n u c l i d e  concentrations, grams 

T u f f  0 7 %  f i s s i o n  
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i n i  t i a i  
5.61E-01 

.00E+00 

.00E+00 

.00E+00 

bas i s  n 

5?;i!-ti 
.00E+00 
.00E+O0 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.01~+00 
.00E+00 

rper c r i t i c  

5%:-a; 
.00E+00 
.00E+00 
.OOE+OO 

c d l l 0  
n b l l l  
mo l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  l m  
a g l l  1 
a g l l  lm 
c d l  1 1 
c d l l  lm 
nb112 
mo l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
pd112 
ag112 
c d l l 2  
mol l3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
cd l l3m 
in113 
i n l l 3 m  
mol l4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n l l 4 m  
sn114 
mol l5  
tc115 
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
c d l  l5m 
in115 
i n l l 5 m  

Par t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel look  year c y c l e  f i s s i o n  products page 55 
0 n u c l i d e  concentrat ions,  grams 

bas i s  =per c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  15.0 r 20.0 r 30.0 r 50.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

sf1115 8.75E-02 8 .75~ -g2  8 .75~ -82  8 .75~ -82  8 .75~ -82  8 .75~ -82  8 .75~ -82  8 .75~ -82  8.75~-82 8 .75~-g2 8 .75~ -82  
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tc116 
ru116 
rh116 
pd116 
ag116 
agl l6m 
cd116 
in116 
i n l l 6 m  
an116 
t c l l 7  
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
i n 1  17 
i n l l 7 m  
sn117 
s n l  l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
ag118m 
cd118 
in118 
i n l l 8 m  
snll8 
ru119 
rh119 
pd119 
a g l l 9  
cd119 
c d l  l9m 
in119 
i n l l 9 m  
sn119 
s n l  l9m 
r u l 2 0  
rh l2O 
pd120 
agl2O 
cdl2O 
in120 
inl2Om 
sn120 
r h l Z l  

P a r t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel 1OOk year c y c l e  f i s s i o n  products page 56 
0 n u c l i d e  concentrat ions,  grams 

bas i s  =per c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l  15.0 r 20.0 r 30.0 r 50.0 r 100.0 r 150.0 r 200.0 r 250.0 y r  300.0 r 400.0 r 

pd121 .OOE+OO .OOE+~O .ooE+~o . o o € + ~ o  .OOE+~O .ooE+~o . O O E + ~ O  .ooE+~o  .00E+00 .ooE+~o  .OOE+~O 
ag l21 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 
c d l 2 l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
In121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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Tuff (47% HZO) DBF Fuel 1OOk year c y c l e  
nuc l i de  concentrat ions,  grams 

Par t  B 8% UO2 i n  f i s s i o n  products 

bas is  a 

2!:4:-8: 
2.2OE-09 
2.2lE+00 
8.47E-10 . OOE+OO 

.00E+O0 

.00E+00 

eper c r i t i  

2?:6:-8: 
2.20E-09 
2.21E+00 
8.47E-10 

.00E+00 

.00E+00 

.00E+00 

:a1 mass 10 

;!:4:-8: 
2.19E-09 
2.21E+00 
8.47E-10 

.00E+00 

.00E+00 

.00E+00 
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P a r t  B 8% UO2 i n  T u f f  (47% H20) D B F  Fuel  100k year  c y c l e  
0 n u c l i d e  concent ra t ions ,  grams 

f i s s i o n  products page 58 

i n i t i a l  
.00E+00 
.00E+00 

b a s i s  
3 0 . 0  y r  
.00E+00 
.00E+00 

=per c r i t i  
50.0  y r  
.00E+00 
.00E+00 

1 mass 10. 
100.0 y r  

.00E+00 

.00E+00 
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i 140 
xe140 
cs140 
ba140 
la140 
ce140 
pr140 
te141 
i 141 

xe141 
cs141 
ba 14 1 
la141  
ce141 
p r  14 1 
nd141 
te142 
i 142 

xe142 
cs142 
ba142 
la142  
ce142 
pr142 
pr142m 
nd142 
i 143 

1 
P a r t  B 

0 
T u f f  (47% H2O) DBF Fue l  lOOk year  c y c l e  

n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 

30.0 y r  50.0 yr 100.0 yr 150.0 y r  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

9.53€+02 9.53€+02 9.53E+02 9.53E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 - .00E+00 

1.84E-14 3.52E-22 1.78E-41 .00E+00 
7.73E-19 1.48E-26 .00E+00 .00E+00 
4.51E-21 8.64E-29 .00E+00 .00E+00 
9.7OE+02 9 .70~+02 9.70Et02 9 .70~+02 

f i s s i o n  p r o d u c t s  page 60 

i n i t i a l  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9.53E+02 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.OOE+OO 

9.58E-07 
4.04E-11 
2.35E-13 
9 .70~+02 
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P a r t  B 8% UO2 i n  Tuf f  (47% 

i n i t i a l  
8.64€+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.79E+OO 
4.09E-26 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.23E+02 

.00E+00 
1.85E+02 
3.82E-09 

H2O) DBF Fuel l ook  year c y c l e  
nuc l ide  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 HT U02 

30.0 r 50.0 r 100.0 r 150.0 r 
8.64~+60 8 . 6 4 ~ + i 0  8.64E+g0 8.64E+g0 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
8.79E+00 8.79E+00 8.79€+00 8 .79~+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.23€+02 1.23E+02 1.23E+02 1.23~+02 

.00E+00 .00E+00 .00E+00 .00E+00 
1.85E+02 1.85E+02 1.85€+02 1.85E+02 
2.59E-09 1.76E-09 6.69E-10 2.54E-10 

f i s s i o n  products 
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pm157 
sm157 
eu157 
gd157 
p r 1 5 8  
nd158 
pm158 
sm158 
eu158 
gd158 
p r l 5 9  
nd159 
pm159 
sm159 
eu159 
gd159 
tb159  
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm161 
s m l 6 l  
eu161 
gd161 
tb161  

P e r t  B T u f f  (47% H20) DBF Fuel  lOOk 
n u c l  i d e  

year  c y c l e  
c o n c e n t r a t i o n s ,  grams 

f i s s i o n  p r o d u c t s  

i n i t i a l  
7.00E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

b a s i s  

7?:i!-g$ 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.62E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.35E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.85E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

=per  c r i t i c  
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ho165 
dy166 
ho166 
ho166m 
er166 
er167 
e r  167111 
er168 
yb168 
e r  169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 

P a r t  B 
0 

2.94E-03 2.94E-03 2 .94~-03  2.94E-03 
.00E+00 .OOE+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 

6 . l l E - 0 8  6.04E-08 5.87E-08 5.7OE-08 
3.07E-04 3.07E-04 3.07E-04 3.07E-04 
1.25E-06 1.25E-06 1.25E-06 1.25E-06 

.00E+00 .00E+00 .00E+00 .00E+00 
3.38E-07 3.38E-07 3.38E-07 3.38E-07 

.00E+00 .00E+00 .00E+00 ' .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
4.80E-07 4.80E-07 4.80E-07 4.80E-07 

.OOE+OO .00E+00 .00E+00 .00E+00 
5.06E-07 5.06E-07 5.06E-07 5.06E-07 
2.32E-40 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.88E-09 2.88E-09 2.8%-09 2.88E-09 

.00E+00 .OOE+00 .OOE+OO .00E+00 
2.73E-16 2.00E-19 2.90E-27 4.20E-35 
7.02E-07 7.02E-07 7.02E-07 7.02E-07 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 
4.57E-07 4.57E-07 4.57E-07 4.57E-07 
2.78€+04 2.78€+04 2.78€+04 2.78€+04 

Fuel  lOOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

8% UOZ i n  Tuff (47% HZO) DBF f i s s i o n  p roduc t s  page 64 

i n i t i a l  
b a s i s  

30.0 y r  
8.53E-03 

.00E+00 

.00E+00 

.00E+00 
2.37E-06 
5.60E-06 

.00E+00 

.00E+00 

=per c r i t i  c a l  mass 
100.0 y r  
1.67E-04 

.00E+00 

.00E+00 

.00E+00 
2.37E-06 
5.55E-06 

.00E+00 

.00E+00 
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zn 73 .OOE+00 
ga 73 .00E+00 
ge 73 .00E+00 
ge 73131 .00E+00 
co 74 .00E+00 
ni 74 .00E+00 
cu 74 .00E+00 
zn 74 .00E+00 
ga 74 .00E+00 
ge 74 .00E+00 
co 75 .OOE+OO 
ni 75 .00E+00 
cu 75 .00E+00 
zn 75 .00E+00 
ga 75 .00E+00 
ge 75 .00E+00 
ge 75m .00E+00 
as 75 .00E+00 
n i  76 .00E+00 
cu 76 .OOE+OO 

1 
Part B 8% UO2 in 

0 

initial 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

Tuff (47% H20) DBF I rue1 lOOk year cycle 
nuclide radioactivity, curies 
b a s i s  =aer c r i t i c a l  mass 1 0 - 1  MT UO2 

fission products page 65 
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P a r t  B 

ge 82  
as 82  
as 82m 
se 82  
br 82  
b r  82m 
k r  82 
zn 83 
ga 83 
ge 83 
as 83 
se 83 
se 83m 
b r  83 
k r  83 
k r  83m 
ga 84 
ge 84 
as 84 
se 84 
b r  84 
b r  84m 
k r  84 
ga 85 
ge 85 
as 85 
se 85 
se 85m 
br 85 
k r  85 
k r  85m 
r b  85 
ge 8 6  
as 8 6  
se 8 6  
b r  8 6  
b r  86m 
k t  8 6  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.48E-01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.OOE+OO . OOE+OO 
.00E+00 

H2O) DBF 

20.0 y r  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.87E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

Fuel l o o k  
nuc 1 i 
basis  

30.0 y r  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 

1 .SO€-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

year c y c l  
de radioac 

= e r  c r i t  
g0.0 y r  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.12E-02 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

e 
. t i v i t y ,  CI 
i c a l  mass 

100.0 yr 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.OOE+OO . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.63E-03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

u r i e s  
10.1 MT UO 

150.0 y r  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E*00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E*00 . OOE+OO 
.00E+00 
.00E+00 

6.41E-05 
.00E+00 
.00E+ 00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  products 
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Par t  B 

br 88 
k r  88 
r b  88 
sr  88 
as 89 
se 89 
br 89 
k r  89 
r b  89 
sr 89 
Y 89 
y  89m 

as 90 
se 90 
br 90 
kr  90 
r b  90 
r b  90m 
s r  90 

Y 90 
y  90m 

z r  90 
z r  9Om 
se 91 
br  91 
k r  91  
r b  91 
s r  91 

Y 91 
y 9 lm  

z r  91 
nb 91 
se 92 
b r  92 
k r  92 
r b  92 
rr 92 

Y 92 
zr 92 
nb 92 

, r e  93 

T u f f  (47X H2O) DBF Fuel lOOk 
n u c l  i 
basis 

30.0 r  . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.10E+01 
l.lOE+Ol 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 
4.12E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.39E-11 

.00E+00 

year c y c  
de radioa 

=Fer cri . :i:+a; 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6 .73~+00 
6.73E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.04E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 
4.39E-11 

.00E+00 

1 e 
c t i v i t y ,  cu 
t i c a l  mass 

100.0 r  
.00~+1;0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00~ 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.96E+00 
1.96€+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
3.84E-11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.39E-11 

.00E+00 

f i s s i o n  produc ts  
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Part  B 8% U O Z  i n  
0 

i n i  t i a t  
.00E+00 
.00E+00 
.00E+00 

1.03E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.75E-16 
3.86E-16 
2.06E-18 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.BOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.75E-07 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

Tuff  (47% H 2 0 )  DBF Fuel lOOk 
nuc 1 i 
basis 

30.0 yr 
.00E+00 
.00E+00 
.00E+00 

1.03E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 

1.75E-07 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

year cyc le  
de r a d i o a c t i v i t y ,  cl 

=D e r  c r i t i c a l  mass 
0.0 yr  100.0 yr 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 
1.03E-04 1.02E-04 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.75E-07 1.75E-07 

.00E+00 .00E+00 

.OOE+OO .OOE+OO 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

ur ies  
10.1 HT UO 

150.0 r . O O E + ~ O  
.00E+00 
.00E+00 

1.02E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.75E-07 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  products page 68 
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Par t  B 8% U02 i n  Tuf f  (47% H20) DBF Fuel 100k year cyc le  
0 nucl ide  r a d i o a c t i v i t y ,  curies 

f i s s i o n  products page 69 
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P a r t  B 8% UOZ i n  T u f f  (47% HZO) DBF Fuel  lOOk year  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

f i s s i o n  p roduc t s  page TO 

b a s i s  rncr critical maas 10.1 WT 11133 --- .- -. -. . - .  --. ".--- . - - . ... --- 
i n i t i a l  15.0 r 20.0 r 30.0 r 50.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 y r  400.0 r 

~ 1 0 6  .OOE+OO .00E+g0 .ooE+~o .00E+t0 . ooE+~o  .00E+g0 .00E+g0 .00E+g0 .00E+g0 .OOE+OO .00E+g0 
21-106 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
nb106 .OOE+OO .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
mo106 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t c lO6  
ru106 
rh106 
rh l06m 
pd106 
ag106 

y107 
z r107  
nb107 
mo107 
tc107  
ru107 
rh107 
pd107 
pdl07m 
ag107 
z r 1 0 8  
nb108 
mo108 
tc108  
ru108 
rh lO8 
rh l08m 
pd108 
ag108 
ag108m 
cd108 
zr109 
nblO9 
molO9 
tc109  
r u l 0 9  
rh lO9 
rhlO9m 
pd109 
pdl09m 
ag109 
aglO9m 
c d l 0 9  
n b l l O  
m o l l 0  
t c l l O  
ru l  10 
r h l lO  
r h l l  Om 
p d l l 0  

-. 
14 



29 10:33 

a g l l O  
rg l lOm 

P a r t  B 

c d l l 0  
n b l l l  
m o l l 1  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  lm 
a g l l l  
a g l l  lm  
c d l l l  
c d l l  lm  
nb112 
m o l l 2  
t c112  
ru112 
rh112 
pd112 
ag112 
cd112 
m o l l 3  
tc113 
ru113 
rh113 
pd113 
eg113 
eg113m 
cd113 
cd113m 
in113 
i n 1  13m 
m o l l 4  
t c114  
ru114 
rh114 
pd114 
ag114 
cd114 
in114  
in114m 
sn114 
m o l l 5  
t c115  
ru115 
rh115 
pd115 
a9115 
ag115m 
cd115 
c d l  l5m 
in115 
in115111 

; 1996 F i l  

In{ t i a l  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

e Name: or 

T u f f  (47% 

' igen9.output BBA000000-01717-0200-00021 REV 00 

H2O) DBF Fue l  10Ok 
nuc 1  i 
bas i s  

30.0 r . O O E + ~ O  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

: year  c y c l e  
de r a d i o a c t i v i t y ,  CI 

=F e r  c r i t i c a l  mass 
0.0 r 100.0 r 

. O O E + ~ O  . O O E + ~ O  

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO . OOE+OO .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 
6.67E-14 6.67E-14 

,1.20E-04 1.03E-05 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1 . 8 - 1  1.18E-11 
.00E+00 .00E+00 

ATTACHMEN 

f i s s i o n  

Page 70 
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P a r t  B 8% UO2 i n  T u f f  (47% 
0 

i n i t i a l  
sn115 .00E+00 
tc116  .00E+00 
r u l l 6  .00E+00 
rh116 .00E+00 
pd116 .00E+00 
ag116 .00E+00 
ag l l 6m  .00E+00 
cd116 .00E+00 
i n 1  16 .OOE+OO 
i n 1  l6m .00E+00 
sn116 . OOE+OO 
t c117  .00E+00 
ru117 .OOE+OO 
rh117 .00E+00 
pd117 .00E+00 
ag117 .00E+00 
ag117m .00E+00 
cd117 .00E+00 
c d l  l7m .00E+00 
i n 1  17 .00E+00 
i n l l 7 m  .00E+00 
sn117 .00E+00 
sn l l 7m  .00E+00 
tc118  .00E+00 
ru118 .00E+00 
rh118 .00E+00 
pd118 .00E+00 
ag118 .00E+00 
ag118m .00E+00 
cd118 .OOE+OO 
in118 .00E+00 
i n 1  l8m .00E+00 
s n l l 8  .00E+00 
r u l l 9  .00E+00 
rh119 .00E+00 
p d l l 9  .00E+00 
ag119 .00E+00 
c d l l 9  .00E+00 
c d l  l9m .00E+00 
in119  .00E+00 
i n 1  l9m .00E+00 
s n l l 9  .00E+00 
s n l l 9 m  3.89E-08 
r u l 2 0  .00E+00 
rh120 .00E+00 
pd l20  .00E+00 
ag120 .00E+00 
cd120 .00E+00 
in120  .00E+00 
inl2Om .OOE+OO 
snlZO .00E+00 
r h l 2 1  .00E+00 

P a r t  B 8% U O 2  i n  

15 0 r 
.06E+80 . OOE+OO 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.17E-10 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% 

i gen9. ou t  F 

H2O) DBF 

20.0 r 
.ooE+~o 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.88E-12 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

H 2 0 )  DBF 

~ u t  BBA000000-01717-0200-00021 REV 00 ATTACHHEN 

Fuel  100k 
nuc 1 i 
b a s i s  

30.0 r . O O E + ~ O  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.22E-15 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

year c y c l e  
de r a d i o a c t i v i t y ,  c u  

= e r  c r l t i c a l  mass 
E0.0 yr 100.0 i- 
.00E+00 . O O E + ~ O  
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

3.81E-23 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

r i e s  
10.1 HT u a  

150.0 r 
. O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Fue l  100k year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 MT U 0 2  

T XXIII - 

f i s s i o n  

f i s s i o n  

Page 71  

p roduc t s  

p roduc t s  

page 72 
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i n i t i a l  
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 

3.27E-04 
4.22E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.29E-11 

.00E+00 . OOE+OO 
3.96E-16 
3.26E-17 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.26E-22 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.14E-02 

.00E+00 
2.80E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.73E-01 

Par t  B 8% U02 i n  Tu f f  (47% H2O) DBF Fuel 1OOk year cyc le  
0 nucl ide  r a d i o a c t i v f t v -  cur ies  

f i s s i o n  products page 74 
- . - . - - - - - - . - , , - - . . - - 

basis = tr c r i t i c a l  mass 10.1 MT UO2 
I n i t i a l  15.0 '20.0 r 30.0 r 10.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

sb126 2.42E-02 2.42~-8; 2 . 4 2 ~ - 8 2  2 . 4 2 ~ - g 2  2 . 4 1 ~ - & 2  2 . 4 1 ~ - 8 2  2 . 4 1 ~ - 8 2  2.4lE-82 2.4lE-82 2 . 4 1 ~ - 8 2  2 . 4 1 ~ - 8 2  
mb126m 1.73E-01 1.73E-01 1.73E-01 1.73E-01 1.72E-01 1.72E-01 1.72E-01 1.72E-01 1.72E-01 1.72E-01 1.72E-01 
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te126 
x e l 2 6  
ag127 
c d l 2 7  
in127  
in127m 
sn127 
sn127m 
sb127 
te127 
t el 27m 
i 127 

xe127 
ag128 
cd128 
i n128 
sn128 
sb128 
sb128m 
te128 

i 128  
xe128 
cd129 
i n129 
s n l 2 9  
snl29m 
sb129 
te129 
te129m 

i l 2 9  
xe129 
xe129m 
cd130 
in130  
sn130 
sb130 
sbl30m 
te130 
i 130 
i 130m 

xe130 
cd131 
in131  
sn131 
sb131 
te131 
t e l 3 l m  

i 131  
xe131 
x e l 3 l m  

P a r t  0 T u f f  (47% 

.00E+00 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 
7.20E-22 
7.35E-22 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.18E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fuel  100k year  c y c l  
n u c l i d e  radioac 

. e 
: t i v i t y .  c u r i  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 
!. l8E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 

f i s s i o n  p roduc t s  

b a s i s  = e r  c r i t i c a l  miss 10.1 MT U02 
i n i t i a l  15.0 r 20.0 r 30.0 r g0.0 r 100.0 r 150.0 r 200.0 r 250.0 r 300.0 r 400.0 r 

cd132 .00E+00 . ooE+~o  . O O E + ~ O  .ooE+~o  . ooE+~o  . o o E + ~ o  .ooE+~D . O O E + ~ O  .OOE+&O .OOE+&O . o o E + ~ o  
in132  .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sn132 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .oOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
sb132 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 
sb132m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 



Aug 29 10:33 1996 F i l e  Name: origen9.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT XXlll - Page 74 

Pa r t  B 
0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.06E+01 
.00E+00 

1.95~+01 
.00E+00 

Tu f f  (47% H2O) DBF Fuel look year c y c l e  f i s s f o n  
nuc l i de  r a d i o a c t i v i t y ,  c u r i e s  
basis  = e r  c r i t i c a l  mass 10.1 UT UOZ 

20.0 r 30.0 r g0.0 r 100.0 r 150.0yr  200.0 r 250.0 r 
.OOE+~O . O O E + ~ O  . O O E + ~ O  .ooE+~o .00E+00 . o o E + ~ o  .ooE+~o  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .00~+00  .OOE+OO 

1.64E+01 1.30E+01 8.19€+00 2.58E+OO 8.12E-01 2.56E-01 8.06E-02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

1.55E+01 1.23E+01 7.73€+00 2.44E+00 7.67E-01 2.42E-01 7.61E-02 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

products page 76 
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P a r t  B 

xe143 
cs143 
ba143 
la143 
ce143 
pr143 
nd143 

1 144 
xe144 
cs144 
ba144 

8% UO2 i n  T u f f  (47% 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

H2O) DBF 

20.0 r . OOE+!O 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Fuel  lOOk 
n u c l  i d  
b a s i s  

30.0 r . O O E + ~ O  
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

, ,00E+00 . *  .. . 

year  c y c l  
le r ad i oac  

=per cr i t  . :b:+E; 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

v i t y ,  cu r  
a l  mass 1 
00.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

f i s s i o n  p roduc t s  
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la144 
ce144 
pr144 
p r  144m 
nd144 
i 145 

re145 
cs145 
bat45 
La145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
ba146 
la146 
ce146 
pr146 
nd146 
pm146 
sm146 
xe147 
cs147 
ba147 
la147  
ce147 
p r147  
nd147 
pm147 
sm147 
cs148 
ba148 
la148 
ce148 
p r148  
nd148 
pm148 
pm148m 

P a r t  B 

sm148 
cs149 
ba l49  
\a149 
ce149 
p r149  
nd149 
pm149 
am149 
eu l49  
cs150 
be150 
la150 
ce150 

.00E+00 
b.22E-07 
4.22E-07 
5.91E-09 
1.15E-09 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
9.32E-09 
5.98E-15 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.72E-10 
1.99E-08 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.76E-02 
8.92E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

H2O) DBF 

20.0 y r  
2.64E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
2.11E-12 

.OOE+OO 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

T u f f  (47% Fuel  lOOk 
n u c l  i 

year c y c l e  
de r a d i o a c t i v i t y ,  cu 

p roduc t s  

b a s i s  
30.0 y r  

2.64E- 12 
.00E+00 

= D e r  c r i t i c a l  mass 
0.0 y r  100.0 y r  

2.64E-12 2.64E-12 
.00E+00 .00E+00 

i n i t i a l  
2.64E-12 

.00E+00 
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P a r t  B 

sm154 
eu154 
gd154 
la155 
ce155 
pr155 
nd155 
pm155 
sml55 
eu155 
gd155m 
gd155 
ce156 
p r156  
nd156 
pm156 
-156 

i n i t i a l  
.00E+00 

4.63E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

4.06E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% H20) DBF Fuel  lOOk year  c y c l  
n u c l i d e  rad ioac  

30.kas:s =g 0.0 e r  c r i t  r . OOE+~O .ooE+Ko 
9.21E-03 1.83E-03 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 
2.10E-03 1.09E-04 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

e 
t i v i t y ,  c u r i e s  
i c a l  mass 10.1 HT UO2 

100.0 r 150.0 r 2 . 00€+80 . 00E+t;0 
3.24E-05 5.74E-07 1 

.00E+00 .OOE+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
6.60E-08 4.01E-11 2 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  p roduc t s  
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Part  B 8% UO2 i n  
0 

i n i t i a l  
dy161 .00E+00 
pm162 .00E+00 
sm162 .00E+00 
eu162 .00E+00 
gd162 .00E+00 
tb162 . 0 0 ~ + 0 0  
tb162m .OOE+OO 
dy162 .00E+00 
sm163 .00E+00 
eu163 .00E+00 
gd163 .00E+00 
tb163 .00E+00 
tb163m .00E+00 
dy163 .00E+00 
sm164 .00E+00 
eu164 .OOE+OO 
gd164 .00E+00 
tb164 . 0 0 ~ + 0 0  
dy164 .00E+00 
sm165 .00E+00 

Tuff  (47% H2O) DBF 

20.0 yr 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

Fuel lOOk year cyc le  
nucl ide  rad ioac t i  

30.b::' =! 
er  c r i t i c  
0.0 r 1 

.00E+00 . o o E + ~ o  

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

v i t y ,  cur 
:el  mass 1 
00.0 yr 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

f i ss fon  products page 80 
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eu165 
gd165 
tb165 
dy165 
dyl65m 
ho165 
dy166 
ho166 
ho166m 
er166 
e r167  
er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
e r  172 
tin1 72 
yb172 

: o t a t  

P a r t  B 

.OOE+OO 

.OOE+OO 

.OOE+00 

.OOE+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.10E-07 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.94E-28 

.00E+00 . OOE+OO 

.00E+00 
1.lOE-11 

.00E+00 . OOE+OO 

.OOE+00 

.00E+00 
7.71€+01 

HZ01 DBF Tuff (47% Fue\ lOOk 
n u c l  i d e  

year  c y c l e  
concen t ra t i ons .  qra 

ac t  i n i d e s  

i n i t i a l  
2.72€+02 

b a s i s  =per c r i t i c  
2000.0 r 4000.0 r 

2.77€+82 2 .84~+g2 
4.37E-14 4.45E-14 
1.78E-09 1.78E-09 
1.41E-14 1.44E-14 
8.25E-11 8.46E-11 
1.18E+O2 1 .24~+02  
6.64€+00 6.91E+00 
2.04E-01 2.04E-01 
3.48E-07 3.57E-07 
9.43E-02 9.61E-02 
1.38E-08 1.37E-08 
8.35E-12 8.56E-12 
2.2OE-07 2.24E-07 

.00E+00 .OOE+OO 
2.34E+01 2 .47~+01 

.00E+00 .00E+00 
5.80E-05 5.91E-05 
8.15E-10 8.15E-10 
7.92E-13 8.12E-13 
8.29E-08 8.51E-08 
1.63E-07 1.66E-07 
1.60E-03 1.63E-03 

.00E+00 .00E+00 
9.01E-15 9.00E-15 
4.16E-23 4.27E-23 
1.25E-16 1.28E-16 
2.24E-14 2.29E-14 
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P a r t  B 

t h232  
t h 2 3 3  
th234  
pa23 1 
pa232 
pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
11233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241  

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 

!: 

;7 
i 

8X U02 i n  T u f f  (47% H2O) DBF Fue l  100k y e a r  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = p e r  c r i t i c a l  mass 10.1 UT UO2 

2000.0 y r  4000.0 y r  6000.0 y r  8000.0 y r l  
9.91E+O1 1.02E+02 1.05E+02 1.07E+O2 

.00E+00 .00E+00 .00E+00 .00E+00 
1.25E-04 1.25E-04 1.25E-04 1.25E-04 
7.18E+00 7.18€+00 7.17E+OO 7.17€+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.23E-04 3.23E-04 3.23E-04 3.23E-04 
4.23E-09 4.23E-09 4.23E-09 4.23E-09 
1.89E-09 1.89E-09 1.89E-09 1.89E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.32E-08 3.28E-08 3.24E-08 3.20E-08 
1.91E+02 1.96E+02 2.00E+02 2.04€+02 
2.37€+03 2.36E+03 2.35E+03 2.34€+03 
1.54E+05 1.54€+05 1.54E+05 1.556+05 
4.62E+04 4.62E+04 4.62€+04 4.62E+04 
5.85E-23 4.97E-23 4.22E-23 3.59E-23 
8.63E+06 8.63E+06 8.63E+06 8.63E+06 

.00E+00 .00E+00 .00E+00 .00E+00 
1.37E-31 1.48E-31 1.59E-31 1.70E-31 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.26E-04 6.18E-04 6.11E-04 6.03E-04 
9.52€+03 9.51€+03 9.51E+03 9.50€+03 
5.03E-17 2.70E-21 1.45E-25 7.80E-30 
2.97E-11 2.46E-11 2.04E-11 1.69E-11 
1.17E-33 1.26E-33 1.36E-33 1.45E-33 
1.21E-35 1.30E-35 1.39E-35 1.49E-35 
,~.00E+00 .00E+00 .00E+00 .00E+00 

a,. I 
, ! I  

. . k" , ' ., 8 ..- .tl . *. - - 

a c t  i n i d e s  

i n i t i a l  
9.70€+01 

.00E+00 
1.25E-04 
7.19E+00 

.00E+00 
3.24E-04 
4.23E-09 
1.89E-09 

.00E+00 

.00E+00 

.00E+00 
5.73E-06 
1.88E+02 
2.38E+03 
1.54E+05 
4.62E+04 
3.62E-19 
8.63E+06 

.00E+00 
1.29E-31 

.00E+00 

.00E+00 

.00E+00 
6.32E-04 
9 . 5 3 ~ + 0 3  
1.3lE-13 
3.45E-11 
1.lOE-33 
1.13E-35 

.00E+00 
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pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am24 0 
am24 1 
am242m 
am24 2 
am243 
am244m 
am244 
am245 
am2 4 6 
cm24 1 

P a r t  B 

cm242 
cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm249 
cm25 0 
cm25 1 
bk249 
bk250 
bk25 1 
c f 249  
c f  250 
c f 251  
c f252  
c f253  
c f 254  
cf255 
es253 
es254m 
es254 
es255 

9250 
o t a l  

P a r t  6 

he 4 
t 1206 

T u f f  (47% HZ01 DBF Fuel  lOOk year c y c l e  
nuc1 ide  concent ra t ions ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 

2000.0 r 4000.0 r 6000.0 r 8000.0 r10000.0 r12000.0 r l  
7 . 2 1 ~ - 7 3  3 . 8 8 ~ - 7 7  2 . 0 9 ~ - z l  l . l 2 ~ - g 5  6 . 0 2 ~ - i 0  3 . 2 3 ~ - $ 4  
1.76E-34 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 
3.42E-43 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.16E-12 9.87E-13 8.38E-13 7.12E-13 6.05E-13 5.14E-13 
6.89E-15 5.14E-15 3.84E-15 2.86E-15 2.13E-15 1.59E-15 
2.33E-17 2.33E-17 2.33E-17 2.33E-17 2.33E-17 2.33E-17 
1.49E-19 1.48E-19 1.48E-19 1.47E-19 1.46E-19 1.46E-19 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
4.88E-35 4.51E-35 4.16E-35 3.84E-35 3.55E-35 3.28E-35 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.15E-26 6.04E-28 1.16E-29 2.21E-31 4.23E-33 8.11E-35 

.OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
3.18E-32 6.79E-33 1.45E-33 3.10E-34 6.61E-35 1.41E-35 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

a c t i n i d e s  page 

i n i t i a l  
1.88E-09 
1.40E-17 
1.36E-16 
1.32E-12 
8.71E-15 
2.33E-17 
1.49E- 19 

.00E+00 
5.20E-35 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.47E-25 
2.20E-38 
1 .OPE-31 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.85E+06 

T u f f  (47% H20) DBF Fuel  lOOk year  c y c l e  a c t  i n i d e s  page 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = e r  c r i t i c a l  mass 10.1 HT UO2 

2000.0 r 40g0.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 r l  . O O E + ~ O  .ooE+~o .ooE+~o .ooE+!o .ooE+~o .ooE+~o 
9.50E-06 9.69E-06 9.86E-06 1.00E-05 1.02E-05 1.04E-05 

i n i t i a l  
.00E+00 

9.35E-06 
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P a r t  B 8% UO2 i n  T u f f  (47% HZ01 DBF Fue l  lOOk year  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

a c t  i n i d e s  page 85 

hasis zaer critical mass 10.1 MT lln:, --- . -  -. -. . - .  -- - ...--- . - - .  ... --- 
i n i t i a l  500.0 r 1000.0 r 2000.0 r 4060.0 r 6000.0 r 8000.0 r10000.0 r12000.0 r14000.0 r16000.0 r 

th232 1.06E-05 1.07E-85 1 . 0 7 ~ - 8 5  1 .09~ -g5  1 . 1 2 ~ - 8 5  1.15~-{5 1 . 1 8 ~ - g 5  1.21E-85 1.24E-85 1 . 2 6 ~ - 8 5  1.29E-i5 
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Par t  B 

cm242 
cm243 
cm244 
em245 
cm246 
cm247 
cn248 
em249 

Tu f f  (47% H2O) DBF 

000.0 r 
3.26E-87 
3.33E-22 
1.15E-24 
2.17E-13 
2.45E-15 
2.11E-21 
6.32E-22 

.00E+00 

Fuel lOOk 
n u c l i  
basis 

2000.0 y r  
2.39E-09 

.OOE+OO 

.00E+00 
2.00E-13 

.2.12E-15 
2.11E-21 
6.31E-22 

.00E+00 

year cyc 
de  radioa 
4;gx~oCr i 

1 . 2 9 ~ - ~ ~  
.00E+00 
.00E+00 

1 .TOE-13 
1.58E-15 
2.1lE-21 
6.29E-22 

.00E+00 

l e 
c t i v i t y ,  cu r ies  
t i c a l  mass 10.1 MT UO2 
6000.0 r 8000.0 r l O O O O . O  r12000.0 r 

6 .91~-18 3 . 7 1 ~ - s 2  1 . 9 9 ~ - g 6  1.07E-10 
.00E+00 .00Et00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.44E-13 1.22E-13 1.04E-13 8.83E-14 
1.18E-15 8.79E-16 6.56E-16 4.89E-16 
2. l iE-21 2.11E-21 2.11E-21 2.11E-21 
6.26E-22 6.23E-22 6.21E-22 6.18E-22 

.00E+00 .00E+00 .00E+00 .00E+00 

act  i n ides  

i n f  t i a l  
6.22E-06 
7.24E-16 
1.1OE-14 

4000.0 y r l  
.00E+00 . OOE+OO 
.00E+00 

7.50E- 14 
3.65E-16 
2.11E-21 
6.16E-22 

.00E+00 
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cm250 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
c f 250  
c f 251  
c f 252  
c f253  
c f 254  
c f  255 
es253 
es254m 
es254 
es255 

s250 
: o t a l  

Par t .  B 

h 3 
li 6 
li 7 
be 9 
be 10 

c 14 
n l  66  
c u  66 
zn 66 
c u  6 7  
zn 6 7  
zn 68  
zn 69 
zn 69m 
ga 69 
zn 70 
ga 70 
ge 70 
zn 71  
zn 71m 
ga 71 
ge 71 
ge 71m 
co 72 
n i  72 
c u  72 
zn 72 
ga 72 
ge 72 
co  73 
n f  73 
c u  73 
zn 73 
ga 73 
ge 73 
ge 73m 
co 74 

T u f f  (47% Fue l  100k year c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 HT UO2 

2000.0 y r  4000.0 r 6000.0 r 8000 0 r l  
.00E+00 .00€+80 .00€+80 .06E+80 

3.17E-04 3.17E-04 3.17E-04 3.17E-04 
8.41E-06 8.41E-06 8.41E-06. 8.41E-06 
1.62E-05 1.62E-05 1.62E-05 1.62E-05 
1.06E-04 1.06E-04 1.06E-04 1.06E-04 
9.90E-07 7.77E-07 6.10E-07 4.79E-07 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.03E-07 3.03E-07 3.03E-07 3.03E-07 

.00E+00 .00E+00 .00E+00 .00E+00 
4.98E-08 4.98E-08 4.98E-08 4.98E-08 
2.95E-09 2.95E-09 2.95E-09 2.95E-09 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
9.59E-08 9.59E-08 9.59E-08 9.59E-08 
2.40E-06 2.40E-06 2.40E-06 2.40E-06 

.00E+00 .00E+00 .00E+00 .00E+00 
2.53E-09 2.53E-09 2.53E-09 2.53E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
2.9OE-05 2.90E-05 2.90E-05 2.90E-05 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.66E-03 2.66E-03 2.66E-03 2.66E-03 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.OOE+OO .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.07E-02 1.07E-02 1.07E-02 1.076-02 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

f i s s i o n  p roduc t s  

i n i t i a l  
8.15E-16 
3.17E-04 
8.41E-06 
1.62E -05 
1.06E-04 
1.20E-06 

.00E+00 
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P a r t  B 

zn 76 
ga 76 
ge 76  
as 76  
se 76 
n i  7 7  
cu 7 7  
zn 7 7  
ga 7 7  
ge 7 7  
ge 77m 
as 7 7  
se 7 7  
se 77m 
ni 78  
cu 7 8  
zn 7 8  
ga 7 8  
ge 78  
as 78  
se 78  
cu 79 
zn 79  
ga 79  
ge 79  
as 7 9  
se 79  
se 79m 
b r  79  
b r  79m 
k r  7 9  
cu 8 0  
zn 8 0  
ga 8 0  
ge 8 0  
as 80 
se 8 0  
b r  8 0  
b r  80m 
k r  8 0  

i n i t i a l  
.00E+00 
.00E+00 

3.39E-01 
.00E+00 

1.09E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.5SE-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.05€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

3.80€+00 
.OOE+OO 

3.84E-01 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

1.23E+01 
.00E+00 
.00E+00 

3.99E-04 

Tuff (47% Fuel lOOk year c y c l e  
n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 HT UO2 

2000.0 y r  4000.0 y r  6000.0 r 8000.0 y r  
.00E+00 .00E+00 . O O E + ~ O  .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.39E-01 3.39E-01 3.39E-01 3.39E-01 
.00E+00 .00E+00 .00E+00 .00E+00 

1.09E-04 1.09E-04 1.09E-04 1.09E-04 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

7.55E-01 7.55E-01 7.55E-01 7.55E-01 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.05E+00 2.0SE+00 2.05E+00 2.OSE+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+OO .00E+00 

3.79€+00 3.77€+00 3.76€+00 3.74€+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.97E-01 4.13E-01 4.29E-01 4.45E-01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 , .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.23€+01 1.23E+01 1.23E+01 1.23E+01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.99E-04 3.99E-04 3.99E-04 3.99E-04 

f i s s i o n  products 

14000.0 y r l  . OOE+OO . OOE+OO 
3.39E-01 

.00E+00 
1 .OPE-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.55E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
2.05E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E*00 
3.69E+00 

.00E+00 
4.91E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 . 2 3 ~ + 0 1  

.00E+00 

.00E+00 
3.99E-04 
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se  8 7  
b r  87  
k r  87  
r b  87 
s r  87 
s r  87m 
ge 88 
as 88 
se 88  

P a r t  B Tuf H20) DBF Fue l  lOOk year  c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 HT UOZ 

2000.0 y r  !000.0 r 6000.0 y r  8000.0 y r l  
.OOE+OO .ooE+~o .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.67€+02 3.67€+02 3.67E+02 3.67€+02 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

4.96E+02 4.96E+02 4.96€+02 4.96E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

6.65E-23 .00E+00 .00E+00 .00E+00 
1.73E - 26 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.06E+02 6 . 0 6 ~ + 0 2  6.06E+02 6.06E+02 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
6.22E+02 6.22E+02 6.22€+02 6.22E+02 
9.57E-13 1.25E-13 1.62E-14 2.11E-15 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
6.37E+02 6 .37~+02  6 .37~+02  6.37~+02 
3.95E-07 3.95E-07 3.95E-07 3.95E-07 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p roduc ts  page 90 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

3.67€+02 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

4.96€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.61E-06 
2.24E-09 

.00E+00 
6.06€+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.226+02 
4.89E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.37E+02 
3.95E-07 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

I ooa 

3. 

4: 

2000.0 y r l  
.00E+00 
.00E+00 
.00E+00 

3.67E+02 
.00E+00 
.00E+00 
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Part  B 
0 

1996 F i  

4 . 4 9 ~ + 0 2  
9.52E+00 
4.73E-03 

.00E+00 

.00E+00 

.00E+00 

8% 0 0 2  i n  

i n i t i a l  
.OOE+OO 
.00E+00 

7.10E+02 
5.41E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.23E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7 . 1 3 ~ + 0 2  

.00E+00 
3 . 0 7 ~ + 0 0  

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.53E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.81E+02 
2.01E-04 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
6.20E+02 

.00E+00 
1 .0OE+O2 

e Name: o r  

Tuff  ( 47% 

gen9. out F 

4.49E+02 
9.64E+00 
4.73E-03 

.OOE+00 

.00E+00 

.00E+00 

H2O) DBF 

000.0 r 
. O O E + ~ O  
.00E+00 

7.10E+02 
5.30E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E*00 

.00E+00 
7.23E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.13E+02 

.OOE+OO 
3.07E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.53E+02 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.81E+02 
2.01E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.19E+02 

.00E+00 
1.02E+02 

)ut BBA000000-01717-0200-00021 REV 00  

Fuel l o o k  year cyc le  
nucl ide  concentrations, grams 
basis = er c r i t i c a l  mass 10.1 MT UO2 

2000.0 r f000.0 r 6000.0 r 8000.0 r 
.ooE+&o . O O E + ~ O  .OOE+&O . o o E + ~ o  
.OOE+OO .00E+00 .OOE+OO .00E+00 

7.10E+02 7.10E+02 7.lOE+O2 7.10E+02 
5.12E-04 4.78E-04 4.47E-04 4.17E-04 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
7.236+02 7.23E+Ot 7.23E+02 7.23E+02 

.00E+00 .00E+00 .OOE+OO .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
7 . 1 3 ~ + 0 2  7.13€+02 7.13E+02 7.13E+02 

.00E+00 .00E+00 .00E+00 .00E+00 
3 . 0 7 ~ + 0 0  3.07E+00 3.07E+00 3.07E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 ' .00E+00 .00E+00 .00E*00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
6.53E+02 6 . 5 3 ~ + 0 2  6.53€+02 6.53E+O2 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO . OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
6.81E+02 6.81E+02 6.81E+02 6.81E+02 
2.01E-04 2.01E-04 2.01E-04 2.01E-04 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 
6.16E+02 6.126+02 6.08E+02 6.04E+02 

.00E+00 .00E+00 .00E+00 .00E+00 
l.O4E+02 1.08E+02 1.12E+02 1.16E+02 

ATTACHMEN 

f i s s i o n  

Page 88 

4 . 4 6 ~ + 0 2  
1 . 2 3 ~ + 0 1  
4.70E-03 

.00E+00 

.00E+00 

.00E+00 

products 

iOOO.O r l  . O O E + ~ O  
.00E+00 

7 . 1 0 ~ + 0 2  
3.40E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
7.23E+02 

.00E*00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7 . 1 3 ~ + 0 2  

.00E+00 
3 . 0 7 ~ + 0 0  

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6 . 5 3 ~ + 0 2  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.81E+02 
2.01E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5 . 9 3 ~ + 0 2  

.00E+00 
1.27E+02 
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P a r t  B 

zrlOO 
nblOO 
n b l  OOm 
mol00 
tclOO 
rulOO 
r b l O l  
s r l O l  
y101 

z r l O l  
nblO 1 
molOl 
t c l O l  
r u l O l  
sr102 

y l 0 2  
zr102 
nb102 
mol02 
tc102 
tclO2m 
ru lO2 
rh lO2 
pdlO2 
s r l 0 3  

y103 
zr103 
nb103 
mo103 
tc103 
ru103 
r h  103 
rh l03m 
s r lO4  

y104 
zr104 
nb104 
mo104 
tc104 
ru104 
rh104 
rh l04m 
pd104 

y105 
zr105 
nb l05  
mol05 
tc lO5 
ru105 
rh lO5 
rh105m 
pd105 

in i  t i e l  
.00E+00 
.00E+00 
.00E+00 

7.55E+02 
.00E+00 

5.50E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 

6.24E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.39€+02 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

3.99€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.69€+02 
.00E+00 
.00E+00 

1 .58E+O1 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.64E+02 

Tuff (47% H20) DBF 

1000.0 r 
.00E+80 
.00E+00 
.OOE+OO 

7.55E+02 
.00E+00 

5.50E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.24€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.39€+02 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

3.99E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.69E+02 
.00E+00 
.00E+00 

1.58E+01 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.64E+02 

Fuel lOOk 
nuc t  i d e  
b a s i s  = 

2000.0 r . O O E + ~ O  
.00E+00 
.00E+00 

7.55€+02 
.00E+00 

5 .50~+00  . OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+OO . OOE+OO 
.00E+00 

6.24€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.39€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

3.99€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.69€+02 
.00E+00 
.00E+00 

1 .58~+01  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.64E+02 

year  c y c l  
concent re 

rer c r i t i c  
1000.0 r . O O E + ~ O  

.00E+00 

.OOE+00 
7.55E+02 

.00E+00 
5.50E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
6.24E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
5.39€+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
3.99E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.69E+02 

.00E+00 

.00E+00 
1.58€+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.64E+02 

. e 
~ t i o n s ,  grams 
:a1 mass 10.1 MT UO2 
6000.0 r 8000.0 r 

. O O E + ~ O  .ooE+~o 

.00E+00 .00E+00 

.00E+00 .00E+00 
7.55E+02 7.55E+02 

.00E+00 .00E+00 
5.50E+00 5.50E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
6.24E+02 6.24E+02 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
5.39€+02 5.39€+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.99E+02 3.99E+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 . OOE+OO 

.00E+00 .00E+00 
2.69E+02 2.69E+02 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.58€+01 1.58€+01 

.00E+00 .OOE+OO 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .OOE+OO . OOE+00 .00E+00 
1.64E+02 1.64E+02 

f i s s i o r  I p roduc ts  pa  
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1 
P a r t  B 

0 

y106 
z r106  
nb106 
no106 
t c l O 6  
ru106 
rh106 
rh l06m 
pd106 
ag106 
y107 

z r l 0 7  
nb107 
~ 0 1 0 7  
t c107  
ru107 
rh107 
pd107 
pdl07m 
89107 
zr108 
nb108 
mo108 
tc108  
ru108 
rh108 
rh l08m 
pd108 
ag108 
ag108m 
cd108 
21-109 
nblO9 
mo109 
t c l O 9  
ru lO9 
rh lO9 
rhlO9m 
pdlO9 
pdl09m 
ag109 
aglO9m 
cd109 
n b l l O  
m o l l 0  
t c l l O  
r u l l O  
r h l l O  
rh l lOm 
p d l l O  
as110 
a g l  lorn 

1 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

8.76E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.54E+01 
.00E+00 

2.11E-01 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

2.60€+01 
9.60E-19 
3.11E-10 
5.25E-04 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.84E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.63E+00 

.00E+00 

.00E+00 

T u f f  (47% HZO) DBF Fuel  100k 
n u c l  i d e  
b a s i s  =F 

2000.0 r 4 . O O E + ~ O  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

8 .76~+01  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.54E+01 
.00E+00 

2.18E-01 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.60E+0 1 
1.55E-22 
5.01E-14 
5.25E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.84€+01 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.63E+00 

.00E+00 

.00E+00 

year  c y c l  
concentrc  
Ie r  c r i t i c  
~000.0 

.00E+g; 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.76E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.54€+01 

.00E+00 
2.28E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.60E+01 
2.81E-27 
9.11E-19 
5.25E-04 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.84E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
8.63E+00 

.00E+00 

.00E+00 

l 
~ t i o n s ,  grams 
:a1 mass 10.1 
6000.0 r 80 . 0 0 ~ + 8 0  

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
8.76E+01 8 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
4.54€+01 4 

.00E+00 
2.38E-01 2 

.00E+00 

.00E+00' 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.60E+01 2 
5.10E-32 9 
1.65E-23 3 
5.25E-04 5 . OOE+OO 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.84E+01 1 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.63€+00 8 

.00E+00 . OOE+OO 

P a r t  B 8% U02 i n  T u f f  (47% H2O) DBF Fue l  l o o k  year  c y c l e  
0 n u c l i d e  concent ra t ions ,  grams 

f i s s i o n  p roduc t s  page 93 

f i s s i o n  p roduc t s  page 94 
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c d l l O  
n b l l l  
no1 11 
t c l l l  
r u l l l  
r h l l l  
pd l l l  
p d l l  l m  
a g l l l  
a g l l  lrn 
c d l l l  
c d l l  lm 
n b l l 2  
mol l2  
t c l l 2  
ru112 
rh112 
pd112 
a g l l 2  
c d l l 2  
mol l3  
tc113 
ru113 
rh113 
pd113 
ag113 
agl  l3m 
cd113 
c d l  l3m 
in1  13 
i n l l 3 m  
mol l4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n l l 4 m  
sn114 
mol l5  
tc115 
ru115 
rh115 
pd115 
a9115 
ag115m 
cd115 
c d l  l5m 
in115 
i n 1  l5m 

1 

i n !  t i a l  
5.61E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.01E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.25E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.96E-01 
1.80E-14 
4.50E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.91€+00 

.00E+00 

.00E+00 
1.10E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.OOE+OO 
1.67€+00 

.00E+00 

bas l s  = e r  c r i t i c a l  mass 14 
2000.0 r!000.0 r 6000.0 r 

5.6lE-g1 5.61E-81 5.61E-81 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO -OOE+OO 

Par t  B 8% UO2 In T u f f  (47% HZ01 DBF Fuel  100k year c y c l e  f i s s i o n  products 
0 

page 95 
n u c l i d e  concentrat ions,  grams 
bas i s  =per c r i t i c a l  mass 10.1 RT UOZ 

f n f t i a l  500.0 r 1000.0 r 2000.0 r 4000.0 r 6000.0 r 8000.0 r tOOOO.O r12000.0 r14000.0 r16000.0 r 
snll5 8.75E-02 8 .75~-82 . 8.75~-82 I 8.75~-82 8.75E-l2 8.75~-82 8.7%-g2 8 .75~-82 8 . 7 5 ~ - k  8 . 7 5 ~ - h  8.75~-b 
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tc116 
ru116 
rh116 
pd116 
ag116 
ag l  l6m 
c d l l 6  
in116 
i n 1  l6m 
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in1  17 
i n l l 7 m  
sn117 
s n l  l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
ag118m 
c d l l 8  
in118 
i n l l 8 m  
sn118 
r u l l 9  
r h l l 9  
p d l l 9  
a g l l 9  
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
s n l l 9  
s n l  l9m 
ru120 
r h  120 
pd120 
ag120 
cdl2O 
i n120 
inl2Om 
snl2O 
r h l 2 1  

1 
Par t  B 8% UO2 i n  T u f f  (47% H2O) DBF Fuel l ook  year c y c l e  f i s s i o n  products page 96 

0 n u c l i d e  concentrat ions,  grams 
bas is  =per c r i t i c a l  mass 10.1 UT UO2 

i n i t i a l  500.0 r 1000.0 r 2000.0 r 4000.0 r 6000.0 r 8000.0 r10000.0 r12000.0 r14000.0 r16000.0 r 
pd l2  1 .OOE+OO . OOE+&O . O O E + ~ O  . O O E + ~ O  .OOE+~O .OOE+&O . O O E + ~ O  . O O E + ~ O  .oOE+~O . 00E+80 .oOE+~O 
ag121 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cd l21  .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 
in121 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 
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i n l2 l rn  
s n l 2 l  
snl2lrn 
sb l21 
rh122 
pd l22 
a9122 
cd l22 
in122 
in122m 
snlZ2 
sb l22 
sbl22m 
te122 
r h  123 
pd123 
ag123 
cd123 
in123 
in123m 
sn123 
sn123m 
sb123 
te123 
te123m 
pd124 
ag124 
cd124 
i n124 
sn124 
sb124 
sb124m 
te124 
pd125 
ag 125 
cd125 
in125 
in125m 
sn125 
sn125m 
sb125 
te125 
te125m 
pd l26 
ag126 
cd126 
in126 
sn126 

Pa r t  B 

sb126 
sb126m 
te126 
xe126 
ag127 
cd127 
in127 

T u f f  (47% H20) DBF  Fuet 1 
nuc 1 
basi  

2000.0 
2.85E- 
2.17E- 
2 .29~4 
8.47E- . OOE4 . OOE+ . OOE* 

OOk year c y c l e  
i de  concentrat ions,  grams 
s = p e r . c r i t i c a \  mass 10.1 MT U02 
r 4000.0 r 6000.0 r 8000.0 r l  

87 2 . 8 1 ~ - 8 7  2 . 7 7 ~ - 8 7  2 .73~ -87  
09 2.14E-09 2.1lE-09 2.08E-09 
.00 2.37E+00 2.45E+00 2.53E+00 
10 8.47E-10 8.47E-10 8.47E-10 

.00 .OOE+OO .00E+00 .00E+00 

.00 .00E+00 .00E+00 .00E+00 

.00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 

i n i t i a l  
2.88E - 07 
2.19E-09 
2.22E+OO 
8.47E-10 

.00E+00 

.00E+O0 

.00E+00 

0000.0 
2.69E- 
2.05E- 
2.61Et 
8.47E- . OOE* 
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P a r t  B 8% U02 i n  T u f f  (47% H2O) DBF Fuel  look year  c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =Der c r i t i c a l  mass 1 0 - 1  MT U02 

f i s s i o n  products 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.09E+02 
.00E+00 

4.87E-06 
.,I.. . . -- . ! :: . ! f * ' .). ,:I - . '.I ' 

& . - ii q '  ,.. .. 'hi , t;i ! :  . .';! . .. .I= -;, 1 ?. . . I  ,I A; . p i  
I 

. .. . r r  
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.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.06€+03 
6.19E-41 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.26€+03 

.00E+00 

.00E+00 

.00E+00 
1.07E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 .OSE+03 

.00E+00 
1.50E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.03€+03 

.00E+00 
4.03€+00 

.00E+00 

H20) DBF P a r t  B 
0 

Tuff (47% Fue l  l o o k  
n u c l i d e  

year  c y c l e  
c o n c e n t r a t i o n s .  g r a  

f i s s i o n  p r o d u c t s  page 99 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.89E-05 
1.04€+03 
4.42E-12 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

b a s i s  =per c r i t i c a l  mass-10 
2000.0 r 4000.0 r 6000.0 r 

.OOE+~O . o o E + ~ o  . O O E + ~ O  

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 
2.54E-21 2.15E-41 .OOE+OO 
1.04€+03 1.04E+03 1.04€+03 
3.88E-28 .00E+00 .00E+00 

.00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 
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P a r t  B 
0 

8% U O 2  i n  T u f f  (47% H20) DBF Fuel  lOOk year c y c l e  f i s s i o n  p roduc t s  page 100 
n u c l i d e  concen t ra t i ons ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 

i n i t i a l  500.0 y r  1000.0 y r  2000.0 y r  4000.0 r 6000.0 y r  8000.0 yrlOOOO.O yr12000.0 yr14000.0 yr16000.0 y r  
.00E+00 .00E+00 .00E+00 .OOE+OO .ooE+~o .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

9.53€+02 9.53E+O2 9.53€+02 9.53E+02 9.53€+02 9.53€+02 9.53€+02 9.53E+02 9.53E+02 9.53E+02 9.53€+02 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

9.70€+02 9.7OE+02 9.70€+02 9.70E+02 9.7OE+O2 9.70€+02 9.70E+02 9.70€+02 9.70E+02 9.7OE+O2 9.70E+02 
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i 145 
r e 1 4 5  
cs145 
ba145 
l a 1 4 5  
ce145 
p r145  
nd145 
pm145 
sm145 
ne146 
cs146 
ba146 
La146 
ce146 
p r 1 4 6  
nd146 
pm146 
sm146 
xe147 
cs147 
ba147 
l a 1 4 7  
ce147 
p r 1 4 7  
nd147 
pm147 
sm147 
cs148 
ba148 
l a 1 4 8  
c e l 4 8  
p r 1 4 8  
nd148 
pm148 
pm148m 

P a r t  B 

sm148 
cs149  
ba149 
l a 1 4 9  
ce149 
p r 1 4 9  
nd149 
pm149 
sm149 
eu149 
cs150 
ba150 
l a 1 5 0  
ce150 
p r 1 5 0  
nd150 
pm150 
sm150 
eu150 

i n i t i a l  
8.64€+00 

.60E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.79E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23€+02 

.00E+00 
1.85E+02 
2.01E-12 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.66E+02 
1.44E-27 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.25E+02 

.00E+00 
8.37E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
3.89E+02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.98€+02 

.00E+00 

.00E+00 

H2O) DBF 

000.0 r 
8.64E+g0 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.79E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.23E+02 

.00E+00 
1.85E+02 
1.81E-17 

F u e l  lOOk y e a r  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 NT U02 

2000.0 r 4000.0 r 6000.0 r 8000.0 r 
8 . 6 4 ~ + 8 0  8 . 6 4 ~ + 8 0  8.64€+80 8 . 6 4 ~ + 8 0  

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
8.79€+00 8.79€+00 8.79€+00 8.79Et00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.23E+02 1.23€+02 1.23E+02 1.23E+02 

.00E+00 .00E+00 .00E+00 .00E+00 
1.85E+02 1.85E+02 1.85E+02 1.85E+02 
7.10E-26 1.05E-42 .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  
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P a r t  8 8% U02 i n  T u f f  (47% H2O) OBF Fuel lOOk year c y c l e  
0 n u c l i d e  concent ra t ions ,  grams 

i n i t i a l  
1.64E+01 
3.68E-18 
2.15€+00 

b a s i s  =per c r i t i c a l  mass-10.1 NT UO2 
2000.0 y r  4000.0 y r  6000.0 yr 8000.0 yrlOOOO.O y r  

1.64E+01 1.64€+01 1.64€+01 1.64E+01 1.64E+01 
.00E+00 .00E+00 .00E+00 .00E+00 . OOE+00 

2.15E+00 2.15E+OO 2.15E+00 2.15E+00 2.15E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p roduc t s  page 102 
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pml57 
$111157 
eu157 
gd157 
p r158  
nd158 
pn158 
am158 
eu158 
gd158 
p r159  
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pml60 
sm160 
eu160 
gd160 
tb160 
dy 160 
nd161 
pm161 
sm l6 l  
eu161 
gd161 
tb161 

P a r t  B 

d y l 6 1  
pm162 
sm162 
eu162 
gd162 
tb162 
tb162m 
dy162 
sm163 
eu163 
gd163 
tb163 
tb163m 
dy163 
sm164 
eu164 
gd164 
tb164 
dy  164 
sm165 
eu165 
gd165 
tb165 
dy165 
dy165m 

T u f f  (47% H Z 0 1  DBF Fuel lOOk year c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 

2000.0 r 4000.0 r 6000.0 r 8000.0 r l O O O O . O  r 
7.00E-82 7.00E-82 7 . 0 0 ~ - 8 2  7.00E-82 7 . 0 0 ~ - 8 2  

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
3.62E-02 3.62E-02 3.62E-02 3.62E-02 3.62E-02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.35E-02 1.35E-02 1.35E-02 1.35E-02 1.35E-02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
3.85E-03 3.85E-03 3.85E-03 3.85E-03 3.85E-03 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+O~ 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p roduc t s  

i n i t i a l  
7.00E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.62E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.35E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.85E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1. 
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er167m 
er168 
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
e r  172 
tm172 
yb172 

t o t a l  
I 

P a r t  B 
0 : a. 

8% UO2 i n  T u f f  (47% 

i n i t i a l  
7.88E-12 

.00E+00 

.00E+00 

.00E+00 
2.37E-06 
5.36E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H20) O B F  Fuel l ook  year  c y c l e  f i s s i o n  p roduc t s  page 104 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  rc 
bas i s  = e r  c r i t i c a l  mess 10.1 HT UO2 

1000.0 r 2000.0 y r  40!0.0 y r  6000.0 y r  8000.0 yrlOOOO.O yr12000.0 r14000.0 yr16000.0 y r  
1.766-$6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . ooE+~o  .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.37E-06 2.37E-06 2.36E-06 2.36E-06 2.36E-06 2.36E-06 2.36E-06 2.35E-06 2.35E-06 
4.98E-06 4.41E-06 3.46E-06 2.72E-06 2.14E-06 1.68E-06 1.32E-06 1.03E-06 8.11E-07 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00.  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00. .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E*00 .00E+00 
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P a r t  B 8% UO2 i n  

i n i t i a l  
zn 76 .00E+00 
ga 76 .00E+00 
ge 76 .00E+00 
as 76 .00E+00 
se 76 .00E+00 
n i  77 .00E+00 
cu 77 .00E+00 
zn 77 .00E+00 
ga 77 .00E+00 
ge 77 .00E+00 
ge 77m .00E+00 
as 77 .00E+00 
se 77 .00E+00 
se 77m .00E+00 
n i  78 .00E+00 
cu 78 .00E+00 
zn 78 .00E+00 
ga 78 .00E+00 
ge 78 .00E+00 
as 78 .00E+00 
se 78 .00E+00 
cu 79 .00E+00 
zn 79 .OOE+OO 
ga 79 .00E+00 
ge 79 .OOE+OO 
as 79 .00E+00 
s e 7 9  5.22E-02 
se 79m .00E+00 
b r  79  .00E+00 
b r  79m .00E+00 
k r  79 .00E+00 
cu 8 0  .00E+00 
zn 8 0  .00E+00 
pa 8 0  .00E+00 
Be 80 .00E+00 

T u f f  (47% H 2 O )  DBF Fuel 100k 
n u c l i  
bas is  

2000.0 r . O O E + ~ O  . OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.20E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

: year  c y c l e  
de r a d i o a c t i v i t y ,  CI 
i =per c r i t i c a l  mass 
4000.0 r 6000.0 y r  

. O O E + ~ O  .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
5.18E-02 5.16E-02 

.00E+00 .OOE+OO 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  
J r  i e s  

products Page 
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P a r t .  B 

ge 82 
as 82 
as 82m 
se 82 
b r  82 
b r  82m 
k r  82 
zn 83  
ga 83 
ge 83  
as 8 3  
se 83  
se 83m 
b r  83 
k r  83 
k r  83m 
ga 84 
ge 84 
as 84 
se 84 
b r  84 
b r  84m 
k r  84 
ge 85 
ge 85 
as 85 
se 85 
se 85m 
b r  85 
k r  85 
k r  85m 
r b  85 
ge 86 
as 8 6  
re  8 6  
br 8 6  
br 86m 
k r  8 6  

8% UO2 i n  Tuff (47% 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.11E-12 . OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 

' .00E+00 
' T  rOOE+OO 
' .' .00E+00 

H20) DBF ' u e l  lOOk 
nuc l i 
bas is  

!000.0 y r  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
,00E+00 

year  c y c l e  
d e  r a d i o a c t i v i t y ,  CI 
, =per c r i t i c e l  mass 
4000.0 r 6000.0 y r  

. o o E + ~ o  .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00. 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

u r i e s  
10.1 FIT UO2 
8000.0 yrlOOC 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+O0 . 

.OOE+OO . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.00E+00 . 

.OOE+OO . 

.00E+O0 . 

.00E+00 . 

f i s s i o n  

000.0 y r l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

products 

4000.0 y r  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
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P a r t  B  

b r  88 
k r  88 
r b  88 
sr  88 
as 89 
se 8 9  
b r  8 9  
k r  8 9  
r b  8 9  
s r  8 9  

Y 89 
y 89m 

as 90  
se 90 
b r  90 
k r  90  
r b  90  
r b  90m 
s r  90  

Y 9 0  
y 9Om 

z r  90  
z r  9Om 
se 91  
b r  91  
k r  91  
r b  9 1  
s r  9 1  

Y 91  
y 9 l m  

z r  91  
nb 91  
se 92 
b r  92 
k r  92  
r b  92  
s r  92  

Y 92  
z r  92  
nb 92  
r e  93 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.22E-03 
1.22E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

. 0 0 ~ + b 0  

.00E+00 
2.83E- 11 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
4.39E- 11 

.00E+00 

T u f f  (47% H20) DBF Fuel  lOOk year  c y c l  
nuc l  i d e  rad ioac  
b a s i s  =per c r i t  

2000.0 r 4000.0 r . OOE+EO . O O E + ~ O  
.00E+00 .00E+00 
.00E+00 .OOE*OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

9.38E-21 .00E+00 
9.39E-21 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
5.53E-12 7.20E-13 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 
4.39E-11 4.39E-11 

.00E+00 .00E+00 

e 
t i v i t y ,  CI 
i c a l  mass 
6000.0 r 

.00~+1;0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO . OOE+OO 
9.37E-14 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.39E-11 

.00E+00 

u r i e s  
10.1 HT UO 
8000.0 r l  

. o o E + ~ o  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO . OOE+OO 
1.22E-14 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.39E-11 

.00E+00 

f i s s i o n  products page 
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P a r t  B 
0 

i n i t i a l  
.00E+00 
.00E+00 
.OOE+OO 

1.01E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . ObE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.75E-07 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% H20) DBF Fuel  1OOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  CI 
b a s i s  = e r  c r i t i c a l  mass 

1000.0 y r  2000.0 y r  40g0.0 y r  6000.0 r 
.00E+00 .00E+OO .00E+00 . o o E + ~ o  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

9.94E-05 9.60E-05 8.97E-05 8.38E-05 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.75E-07 1.75E-07 1.75E-07 1.75E-07 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

~r i e s  
10.1 MT UO2 
8000.0 yrlOOOO.O r l  

.00E+00 . O O E + ~ O  

.00E+00 .00E+00 

.00E+00 .00E+00 
7.82E-05 7.31E-05 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.75E-07 1.74E-07 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
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P a r t  B 

zrlOO 
n b l  00 
n b l  OOm 
mol 00 
tc100 
rulOO 
r b l O l  
s r l O l  

y l 0 l  
z r l O l  
nb lO l  
mol 0 1 
t c l O l  
r u lO  1 
s r l 0 2  

y l 0 2  
z r lO2 
nb102 
mol02 
t c lO2  
tc l02m 
r u l 0 2  
rh lO2 
pdlO2 
sr103 

y103 
zr103 
nb103 
mo103 
tc103 
ru103 
rh103 
r h  l03m 
sr104 

y104 
21-104 
nb104 
mo104 
tc104 
ru104 
rh104 
rh l04m 
pd104 

y105 
zr105 
nb105 
a0105 , 

i n i  t i e l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

, .00E+00 

T u f f  (47% H20) DBF u e l  100k 
n u c l  i 
b a s i s  

1000.0 r . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

year cyc 
de r ad i oa  

=per c r i  
4000.0 r . OOE+~;O 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OI)E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

1 e 
c t i v i t y ,  c u r i e s  
t i c a l  mass 10.1 MT U 
6000.0 r 8000.0 r 

.OOE+~;O . O O E + ~ O  

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OCE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
,00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

f i s s i o n  p roduc t s  
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tc105 .00E+00 
ru105 .00E+00 
rh105 .00E+00 
rh l05m .00E+00 
pd105 .00E+00 

1 
P a r t  B 8% U02 i n  

0 

i n i  t i a l  
y106 .00E+00 

zr106 .00E+00 
nb106 .00E+00 
no106 .00E+00 
t c l 0 6  .00E+00 
ru106 .00E+00 
rh lO6 .00E+00 
rhlO6m .00E+00 
pdlO6 .00E+00 
aglO6 .00E+00 

y107 .00E+00 
21-107 .OOE+OO 
nb107 .00E+00 
mo107 .00E+00 
t c107  .00E+00 
ru107 .00E+00 
rh107 .00E+00 
pd107 2.33E-02 
pdl07m .00E+00 
ag107 .00E+00 
zr108 .00E+00 
nb108 .OOE+OO 
mo108 .00E+00 
t c i o a  .OOE+OO 
ru lO8 .00E+00 
rh108 .00E+00 
rhlO8m .00E+00 
pdlO8 .OOE+OO 
ag108 7.05E-10 
agl08m 8.11E-09 
cd108 .00E+00 
21-109 .00E+00 
nblO9 .OOE+OO 
molO9 .00E+00 
t c lO9  .00E+00 
r u l 0 9  .00E+00 
rh109 .00E+00 
rh l09m .00E+00 
pdlO9 .00E+00 
pdl09m .00E+00 
aglO9 .00E+00 
aglO9m .00E+00 
c d l 0 9  .00E+00 
n b l l O  .OOE+OO 
m o l l 0  .00E+00 
t c l l 0  .00E+00 
rul  10 .00E+00 
r h l l O  .00E+00 
rh l lOm .00E+00 
p d l l O  .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

H2O) DBF Fuel  100k year  c y c l e  
n u c l i d e  r s d i o a c t i v i t y ,  c u r i e s  
b a s i s  = e r  c r i t i c a l  hass 10.1 WT UO2 

1000.0 r 2000.0 y r  40g0.0 r 6000.0 r 8000.0 r l O O O O . O  y r l  
.ooE+~o .00E+00 . ooE+~o  . ooE+~o  . ooE+~o  .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 

c d l l O  
n b l l l  
m o l l 1  
t c l l l  
r u l l  1 
r h l  1 1 
pdl 1 1 
p d l l  l m  
a g l l l  
a g l l l m  
c d l l l  
c d l l  l m  
nb112 
m o l l 2  
t c 1 1 2  
ru112  
r h l l 2  
p d l l 2  
ag112 
cd112 
m o l l 3  
t c 1 1 3  
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l l 3 m  
i n 1 1 3  
i n l l 3 m  
m o l l 4  
t c 1 1 4  
ru114  
rh114  
pd114 
ag114 
cd114 
i n 1  14 
i n l l 4 m  
sn114 
m o l l 5  
t c115  
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
c d l  l 5m 
in115  
i n l l 5 m  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

6.67E-14 
4.04E-12 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.18E-11 

.OOE+OO 

H2O) DBF F u e l  100k y e a r  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  CI 
b a s i s  =per  c r i t i c a l  mass 

2000.0 r 4000.0 r 6000.0 r 
.00E+80 . o o E + ~ o  . o o E + ~ o  
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E*00 
.OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

6.67E-14 6.67E-14 6.67E-14 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

8 E - 1  1.18E-11 1.18E-11 
.00E+00 .00E+00 .00E+00 

ur  i e s  
10.1 HT U02 
8000.0 rlOOOO.O r 

. o o E + ~ o  .00E+80 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+O0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OCE+OO .OOE+OO 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
6.67E-14 6.67E-14 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.18E-11 1.18E-11 

.OOE+OO .OOE+OO 

f i s s i o n  p r o d u c t s  

4000.0 r . O O E + ~ O  . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OQE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.67E-14 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 

1.18E-11 
.00E+00 

a g e  
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P a r t  8 

sn115 
tc116 
ru116 
rh116 
pd116 
ag l16  
ag116m 
cd116 
in116 
i n l l 6 m  
s n l  16 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
in117 
i n l l 7 m  
sn117 
s n l  l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
ag118m 
cd118 
in118 
i n l l 8 m  
s n l l 8  
r u l l 9  
r h l l 9  
p d l l 9  
a g l l 9  
cd119 
c d l  l9m 
in119 
i n l l 9 m  
sn119 
s n l  l9m 
ru l2O 
rh120 
pd120 
as120 
cdl2O 
in120 
inl2Om 
sn120 
r h l 2 l  

P a r t  0 

T u f f  (47% H2O) DBF f u e l  lOOk 
n u c l i  
b a s i s  

2000.0 r 
.00E+80 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

year cyc 
d t  r ad ioa  

= e r  c r i  
40g0.0 y r  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

1 e 
c t i v i t y ,  cr 
t i c a l  mass 
6000.0 r . O O E + ~ O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO' 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  p roduc ts  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% 
. . . ."' 

HZO) DBF Fue l  l o o k  year c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  curtes 
b a s i n  =per c r i t i c a l  mass 10.1 111 UO2 

f i s s i o n  p roduc ts  
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i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.40E-06 
.10E-06 
.OOE+OO 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.96E-16 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.72E-01 

P a r t  B 8% UO2 i n  T u f f  (47% H20) DBF Fuel  lOOk year  c y c l e  f i s s i o n  p roduc t s  page 114 
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

b a s i s  = e r  c r i t i c a l  mass 10.1 UT UO2 
i n i t i a l  500.0 r 1000.0 r 2000.0 r 40g0.0 r 6000.0 r 8000.0 rlOOOO.O r12000.0 r14000.0 r16000.0 r 

sb126 2.4lE-02 2 . 4 1 ~ - g 2  2.40E-82 2.38E-82 2 .35~ -g2  2 . 3 2 ~ - g 2  2 .29~ -g2  2 . 2 5 ~ - 8 2  2.22E-g2 2.19E-i2 2 .16~ -g2  
sb126m 1.72E-01 1.72E-01 1.7lE-01 1.7OE-01 1.68E-01 1.66E-01 1.63E-01 1.61E-01 1.59E-01 1.57E-01 1.54E-01 
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Pa r t  B 
0 

Tu f f  (47% H2O) DBF Fuel look 
nuc l  i 

year c y c l e  
de r a d i o a c t i v i t y ,  cu 

f i s s i o n  products page 115 

bas i s  = e r  c r i t i c a l  mass 10.1 nT U02 
i n i t i a l  500.0 r 1000.0 r 2000.0 r 4090.0 r 6000.0 r 8000.0 r l O O O O . O  r12000.0 1-14000.0 r16000.0 r 

cd132 .00E+00 . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .ooE+~o .OOE+~O .ooE+~o  . O O E + ~ O  .00E+t0 . O O E + ~ O  
in132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
811132 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+b0 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00  
sb132 .00E+00 .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sb132m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00 



Aug 29 10:33 1996 F i l e  Name: origen9.output BBA000000-01717-0200-00021 REV 00 ATTACHWENT XXIIl - Page 111 

Par t  B 8% U02 i n  Tu f f  (47% H2O) DBF Fuel 100k year c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

basis 
2000.0 y r  

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.21E-19 

.00E+00 

; = er  c r i t i c a l  mass 
40bJ.0 r 6000.0 r 

.oo€+);o . ooE+~o  

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  products page 116 
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P a r t  B 8% U02 i n  Tuff (47% HZO) DBF Fuel lOOk year cyc le  f i s s i o n  products page 117 
0 n u c l i d e  r a d i o a c t i v i t y ,  cur ies  

b a s i s  =Der c r i t i c a l  mass 10 .1  MT U O 2  
i n i t i a l  
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p r l 5 0  
n d l 5 0  
pm150 
am1 5 0 
eu150 
ba151 
l a 1 5 1  
ce151 
p r 1 5 1  
nd151 
pm15 1 
sm15 1 
eu15 1 
ba152 
la152  
ce152 
p r 1 5 2  
nd152 
pm152 
pm152m 
sm152 
eu152 
eu152m 
gd152 
la153  
ce153 
p r153  
nd153 
pm153 
sm153 
eu153 
gd153 
La154 
ce154 
p r 1 5 4  
nd154 
pm154 
pm154m 

P a r t  B 

sm154 
eu154 
gd154 
La155 
ce155 
p r155  
nd155 
pm15 5 
sm15 5 
eu155 
gd155m 
gd155 
ce156 
p r 1 5 6  
nd156 
pm156 
sm156 

. OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
4.39E-10 

.00E+00 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

p r o d u c t s  

4000.0 r . OOE+~;O 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% H2O) DBF Fue l  lOOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = e r  c r i t i c a l  mass 10.1 MT UOZ 

2000.0 r 40g0.0 r 6000.0 r 8000.0 rlOOOO.O r . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  .00€+80 . 00€+80 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  

i n i t i a l  
.00E+00 

9.95E-16 
.00E+00 
.00E+00 
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P a r t  B 
0 

8% UO2 i n  T u f f  (47X H2O) DBF Fuel  lOOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y .  c u ~  

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+b0 
.00E+00 
.00E+OO 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

b a s i s  = e r  c r i t i c a l  mass 
2000.0 y r  4090.0 y r  6000.0 y r  

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

products 

.000.0 y r l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

page 120 
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P a r t  B 

he 4 
t 1 2 0 6  
t l 2 0 7  
t 1 2 0 8  
t 1 2 0 9  
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 

s;::.t 
b i 2 0 9  
b i 2 l O m  
b i 2 1 0  
b i 2 1 1  
b i 2 1 2  
b i 2 1 3  
b i 2 1 4  
p0210 
p o 2 l  l m  
p0211 
p0212 
~ 0 2 1 3  
~ 0 2 1 4  

8% U02 i n  T u f f  (47% H2O) DBF F u e l  l o o k  year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 

'0000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r 3  
3 . 2 7 ~ + g 2  3.32E+82 3 . 3 6 ~ + g 2  3.40€+82 3 . 4 4 ~ + g 2  3 . 4 8 ~ + 8 2  
5.05E-14 5.11E-14 5.18E-14 5.24E-14 5.30E-14 5.36E-14 
1.77E-09 1.77E-09 1.77E-09 1.77E-09 1.77E-09 1.77E-09 
1.72E-14 1.76E-14 1.79E-14 1.83E-14 1.86E-14 1.90E-14 
1.02E-10 1.04E-10 1.06E-10 1.08E-10 1.10E-10 1.12E-10 
1.74E+02 1.81E+02 1.88E+02 1.95€+02 2.02E+O2 Z.O9E+OZ 
9.09E+OO 9.36E+00 9.63€+00 9.90E+00 1.02E+Ol 1.04E+01 
2.04E-01 2.04E-01 2.04E-01 2.04E-01 2.04E-01 2.04E-01 
4.29E-07 4.38E-07 4.47E-07 4.55E-07 4.64E-07 4.72E-07 
1.09E-01 l . lOE-01  1.12E-01 1.13E-01 1.14E-01 1.16E-01 
1.37E-08 1.37E-08 1.37E-08 1.37E-08 1.37E-08 1.37E-08 
1.02E-11 1.04E-11 1.06E-11 1.08E-11 1 1 0 E - 1  1.12E-11 
2.54E-07 2.57E-07 2.606-07 2.63E-07 2.66E-07 2.69E-07 

.OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
3.65€+01 3.81€+01 3.98€+01 4.15E+01 4.32E+01 4.49€+01 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
6.70E-05 6.79E-05 6.87E-05 6.95E-05 7.03E-05 7.11E-05 
8.12E-10 8.12E-10 8.12E-10 8.12E-10 8.12E-10 8.12E-10 
9.68E-13 9.88E-13 1.OlE-12 1.03E-12 1.05E-12 1.07E-12 
1.02E-07 1.04E-07 1.06E-07 1.08E-07 l . l O E - 0 7  1.12E-07 
1.88E-07 1.91E-07 1.93E-07 1.95E-07 1.98E-07 2.00E-07 
1.85E-03 1.87E-03 1.90E-03 1.92E-03 1.94E-03 1.96E-03 

.00E+00 .OOE+OO .00E+00 .OOE+OO .OOE+OO .00E+00 
8.98E-15 8.98E-15 8.98E-15 8.98E-15 8.98E-15 8.98E-15 
5.09E-23 5.19E-23 5.29E-23 5.40E-23 5.50E-23 5.60E-23 
1.54E-16 1.57E-16 1.60E-16 1.63E-16 1.66E-16 1.69E-16 
2.59E-14 2.62E-14 2.66E-14 2.69E-14 2.72E-14 2.75E-14 

a c t  i n i d e s  
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p0215 
po216 
po218 
a t217  
rn218 
rn219 
rn220 
rn222 
f r 2 2 1  
f r223 
ra222 
re223 
re224 
re225 
ra226 
re228 
ec225 
ac t27  
ac t28  
th226 
th227 
th228 
th229 
th230 
th231 

1 
P a r t  B 

0 
8% U02 i n  T u f f  (47% 

i n i t i a l  
1.18€+02 

.00E+00 
1.25E-04 
7.16€+00 

.OOE+OO 
3.22E-04 
4.23E-09 
1.89E-09 

8000.0 y r i  
1.21E+02 

.00E+00 
1.25E-04 
7.16€+00 

.00E+00 
3.22E-04 
4.23E-09 
1.89E-09 

1.15E-14 
3.94E-17 
2.99E-08 
1.23E-12 

.00E+00 
2.60E-11 
1.54E-14 
5.41E-05 
1.14E-08 
1.21E-10 

.00E+00 
6.61E-06 
8.91E-11 
5.05E-05 
8 .41~+00  
4.96E-08 
3.41E-05 
4.68E-03 
6.05E-12 

.00E+00 
1.09E-05 
1.73E-08 
9 .99~+00  
4.09€+02 
6.34E-07 

HZO) DBF Fuel  100k year c y c l e  
n u c l i d e  concen t ra t i ons ,  grams 

0000.0 yr? 
1.37E+02 

.00E+00 
1.25E-04 
7.16E+00 

.00E+00 
3.20E-04 
4.23E-09 
1.89E-09 

ac t  i n i d e s  page 122 
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T u f f  (47% H20) D B F  Fuel  lOOk year c y c l e  a c t  i n i d e s  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 

8000.0 r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r3 . OOE+~O . oOE+!O . OOE+!O . o o E + ~ o  . O O E + ~ O  .ooE+!o . o o E + ~ o  . o o E + ~ o  . O O E + ~ O  
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+OO .00€+00 .00E+00 .00E+00 .00E+00 .00E+00 

3.15E-13 2.68E-13 2.27E-13 1.93E-13 1.64E-13 1.39E-13 1.18E-13 1.01E-13 7.26E-14 
6.61E-16 4.93E-16 3.68E-16 2.74E-16 2.05E-16 1.53E-16 1.14E-16 8.50E-17 4.73E-17 
2.33E-17 2.33E-17 2.33E-17 2.33E-17 2.33E-17 2.33E-17 2.33E-17 2.33E-17 2.33E-17 
1.44E-19 1.43E-19 1.43E-19 1.42E-19 1.42E-19 1.41E-19 1.41E-19 1.40E-19 1.39E-19 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
2.58E-35 2.38E-35 2.2OE-35 ,2.03E-35 1.88E-35 1.73E-35 1.60E-35 1.48E-35 1.26E-35 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00. .00E+00 .OOE+OO .00E+00 .00E+00 
5.69E-40 1.08E-41 3.49E-43 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.38E-37 2.94E-38 6.27E-39 1.34E-39 2.86E-40 6.12E-41 1.30E-41 2.81E-42 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
8.85E+06 8.85E+06 8.85E+06 8.85€+06 8.85E+06 8.85€+06 8.85€+06 8.85E+06 8.85€+06 

Tu f f  (47% H20) DBF Fuel  l o o k  year c y c l e  a c t i n i d e s  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

page 123 P a r t  B 

i n i  t i a l l  
1.02E-42 

.00E+00 

.00E+00 
3.71E-13 
8.86E-16 
2.33E-17 
1.45E-19 

.00E+00 
2.79E-35 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.97E-38 

.00E+00 
6.44E-37 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
8 . 8 5 ~ + 0 6  

8% U02 i n  

cm24 2 
cm243 
cm244 
cm245 
cm246 
cm24 7 
cm248 
cm249 
cm250 
cm25 1 
bk249 
bk250 
bk25 1 
c f 249  
c f 250  
c f 2 5 1  
c f 252  
c f 253  
c f  254 
c f255  
es253 
es254m 
es254 
es255 

s250 
o t a l  

P a r t  B page 124 

b a s i s  = er c r i t i c a l  mass 10.1 MT U02 
18000.0 r20000.0 r22000.0 r240g0.0 r26000.0 r28000.0 yr30000.0 r32000.0 r36000.0 r 3  . O O E + ~ O  .ooE+~o .OOE+&O .ooE+~o  . ooE+~o  .00E+00 .ooE+&o .OOE+&O .ooE+~o 

1.08E-05 1.lOE-05 1.11E-05 1.13E-05 1.14E-05 1.15E-05 1.16E-05 1.18E-05 1.20E-05 
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t 1207 
t 1208 
t l 2 0 9  
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 

SP::: 
b i  209 
bi2lOm 
b i 2 l O  
b i 211  
b i 212  
b i213  
b i214  
po2lO 
po21 lm  
p0211 
p02 12 
p02 13 
p02 14 
p02 15 
p02 16 
p02 18 
a t217  
rn218 
rn219 
rn22O 
rn222 
f r 2 2 l  
f r223 
re222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ec228 
th226 
th227 
th228 
th229 
th230 
th231 

P e r t  6 

th232 
th233 
th234 
pa23 1 
pa232 

.00E+00 
9.31E-04 
9.46E-06 
2.02€+00 
8.53€+00 
3.38E-01 
1.48E-05 
8 . 5 3 ~ + 0 0  
2.06€+00 

.00E+00 
3.38E-01 
1.48E-05 
8.53E+00 
2.06€+00 
4.67E-03 

.00E+00 
3.38E-01 
1.48E-05 
2.06€+00 
8.53E+00 
1.41E-05 
2.06€+00 
3.38E-01 
1.41E-05 

.OOE+OO 
3.34E-01 
1.48E-05 
2 .06~+00 
8.65€+00 
3.38E-01 

year  c y c l  

1.42E-05 
1.98€+00 
8.44€+00 
3.37E-01 

H20) DBF Fuel  100k a c t  i n i d e s  page 125 
n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  
b a s i s  =per c r i t i c a l  miss 10.1 MT U02 

!2000.0 r24000.0 r26000.0 r28000.0 r30000.0 r 3  
1 .38~ -85  1.41E-85 1.44E-85 1.47E-85 1.50E-85 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.90€+00 2.90€+00 2.90E+00 2.90€+00 2.90€+00 
3.38E-01 3.38E-01 3.38E-01 3.38E-01 3.38E-01 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
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pa233 
pa234m 
pa234 
pa235 

u230 
u23 1 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u24 1 

np235 
np236m 
np236 
np23 7 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am24 1 
am24 2m 
am24 2 
am243 
am244m 
am244 
am245 
am246 
cm24 1 

P a r t  B Tuff (47% 

6.67E+00 
2.90E+00 
3.77E-03 

.00E+00 

.OOE+00 

.00E+00 
6.58E-07 
2.21E+00 
1 .42~+01 
3.37E-01 
2 .99~+00  
1.10E-18 
2 .90~+00  

.00E+00 
2.16E-25 

.00E+00 

.00E+00 

.00E+00 
7.40E-06 
6 .67~+00  

.00E+00 
1.27E-06 
2.16E-25 
2.59E - 28 

.00E+00 
6.58E-07 

.00E+00 

.00E+00 
2 .03~+02  
1.61E+00 
4.60E-14 
4.48E-05 
2.11E-21 
2.16E-25 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
5.18E-14 

.00E+00 

.00E+00 
l .27E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H20) DBF  Fuel  lOOk 
n u c l i  

year c y c l  
de radioac 

a c t  i n i d e s  

b a s i s  = e r  c r i t i c a l  mass 10.1 MT U02 
l n i  t i a l  18000.0 yr2OOOO.O yr22OOO.O r240gO.0 yr26000.0 yr28OOO.O yr30000.0 yr32000.0 yr36000.0 yr38OOO.O r 

cm242 .OOE+OO .OOE+OO .OOE+OO .ooE+Ko .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .ooE+OO .ooE+~o  
cm243 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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cm250 .00E+OO .OOE+00 
cm25 1 .00E+00 .00E+00 
bk249 .00E+00 .00E+00 
bk250 .00E+00 . 00~+00  
bk251 .00E+00 . 00~+00  
c f249  .OOE+OO .00E+00 
c f250  .00E+00 .00E+00 
c f  25 1 .00E+00 .00E+00 
c f252  .00E+00 .00E+00 
c f253  .00E+00 .00E+00 
c f  254 .00E+00 .00E+00 
c f  255 .00E+00 .00E+00 
es253 .OOE+OO .00E+00 
es254m .00E+00 .00E+00 
es254 .00E+00 .00E+00 
es255 .00E+00 .OOE+OO 

s250 .00E+00 .00E+00 
t o t a l  3.71€+02 3.60E+02 

1 
P a r t  B 8% U02 i n  

i n i t i a l  
h 3 .00E+00 
li 6 3.17E-04 
li 7 8.41E-06 
be 9 1.62E-05 
be 10 1.05E-04 

c 14 1.82E-07 
n i  66 .00E+00 
c u  66  .00E+00 
zn 66  3.03E-07 
c u  67  .00E+00 
z n 6 7  4.98E-08 
zn 68 2.95E-09 
zn 69  .OOE+OO 
zn 69m .00E+00 
ga 69 9.59E-08 
zn 70 2.40E-06 
ga 70 .00E+00 
ge 70 2.53E-09 
zn 71 .00E+00 
zn 71m .00E+00 
ga 71 2.90E-05 
ge 71 .00E+00 
ge 71m .00E+00 
co 72 .00E+00 
n i  72 .00E+00 
c u  72 .00E+00 
z n  72 .00E+00 
ga 72 .00E+00 
ge 72 2.66E-03 
K O  73 .00E+00 
n i  73 .00E+00 
cu 73 .00E+00 
zn 73 .00E+00 
ga 73 .00E+00 
ge 73 1.07E-02 
ge 73m .00E+00 
co 74 .00E+00 

T u f f  (47% H2O) DBF Fuel  lOOk 
nuc 1 i de 
b a s i s  =p 

!2000.0 yr24 
.00E+00 

3.17E-04 
8.41E-06 
1.62E- 05 
1.05E-04 
8.80E-08 

.00E+00 

.00E+00 
3.03E-07 

.00E+00 
4.98E-08 
2.95E-09 

.00E+00 

.00E+00 
9.59E-08 
2.40E-06 

.00E+00 
2.53E-09 

.00E+00 

.00E+00 
2.90E - 05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.66E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.07E-02 

.00E+00 

.OOE+OO 

year  cyc 
concent r 
ber c r i t i  
bOOO.O y r  

.00E+00 
3.17E-04 
8.41E-06 
1.62E-05 
1.05E-04 
6.91E-08 

.00E+00 

.00E+00 
3.036-07 

.00E+00 
4.98E -08 
2.95E-09 

.00E+00 

.00E+00 
9.59E-08 
2.40E-06 

.OOE+OO 
2.53E-09 

.00E+00 

.00E+OO 
2.90E-05 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 
2.66E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.07E-02 

.00E+00 

.00E+00 

t e 
a t i ons ,  grams 
c a l  mass 10.1 HT UO2 
26000.0 r28000.0 yr3 . 00€+80 .00E+00 

3.17E-04 3.17E-04 
8.41E-06 8.41E-06 
1.62E-05 1.62E-05 
1.05E-04 1.05E-04 
5.42E-08 4.26E-08 

.00E+00 .00E+00 

.00E+00 .00E+00 
3.03E-07 3.03E-07 

.00E+00 .00E+00 
4.98E-08 4.98E-08 
2.95E-09 2.95E-09 

.00E+00 .00E+00 

.00E+00 .00E+00 
9.59E-08 9.59E-08 
2.40E-06 2.40E-06 

.00E+00 .00E+00 
2.53E-09 2.53E-09 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.90E-05 2.90E-05 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.66E-03 2.66E-03 

.00E+00. .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.07E-02 1.07E-02 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  p roduc t s  



hug 29 10:33 1996 F i l e  Wane: o r lgen9 .ou tpu t  BBAO00000-01717-0200-00021 REV 00 ATTACHMENT XXIll - Page 122 

P a r t  B 8% UO2 i n  T u f f  (47% 

i n i  t i a l l  
.00E+00 
.OOE+OO 

3.39E-01 
.00E+00 

1.09E-04 . OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.55E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.05E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3 . 6 8 ~ + 0 0  
.00E+00 

5.07E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.23€+01 
.00E+00 
.OOE+00 

3.99E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.04E-01 

.00E+00 

.00E+00 

H2O) DBF 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.04E-01 

.00E+00 

.00E+00 

Fuel  100k 

. 0 0 ~ + 0 0  .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+O0 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.04E-01 1.04E-01 1.04E-01 1.04E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .00E+00 .00E+00 

year  c y c l e  
nuclide c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 . 

2000.0 yr24000.0 yr26000.0 yr28000.0 yr30000.0 y r 3  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

3.39E-01 3.39E-01 3.39E-01 3.39E-01 3.39E-01 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  page 128 
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P a r t  B 8% U02 i n  T u f f  (47% H20) DBF F u e l  l o o k  y e a r  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 

1000.0 r22000.0 r24000.0 r26000.0 r28000.0 r 3  
. O O E + ~ O  .OOE+!O .ooE+!o . OOE+!O .ooE+!o 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

3.13E+Ol 3.13€+01 3.13E+01 3.13E+01 3 . 1 3 ~ + 0 1  
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

3.52E-02 3.52E-02 3.52E-02 3.52E-02 3.52E-02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E*00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

5.03Et01 5.03€+01 5.03€+01 5.03€+01 5.03E+01 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

1.06€+02 1.06€+02 1.06€+02 1.06€+02 1.06E+02 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO 

1.20€+02 1.2OE+O2 1.20E+02 1.20E+02 1.20€+02 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.94E+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

1.28E-02 1.28E-02 1.28E-02 1.28E-02 1.28E-02 
.00E+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

f i s s i o n  p r o d u c t s  Pa 

iooo . 0 
.00E+I;b 
.00E+00 
,00E+00 

3.13E+01 
.00E+00 
.00E+00 

3.52E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.03E+01 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E*00 
.00E+00 

1 . 0 6 ~ + 0 2  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.20€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.94E+02 
.OOE+OO 
.00E+00 

1.28E-02 
.00E+00 . OOE+OO 
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Part  B 8% U02 i n  Tuf f  (47% H20) DBF Fuel 10Ok year cyc le  
0 , nucl ide  concentrations, grams 

b a s i s  r a e r  c r i t i c a l  mass 10.1 MT U02 

f i s s i o n  products page 130 

i n i t i a l  
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Part B 8% UO2 in  Tuff (47% HZ01 DBF f ission products 
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P a r t  B 

zr100 
nblOO 
n b l  OOm 
rnol00 
tc100  
r u l  00 
r b lO  1 
s r l O l  

y101 
z r l O l  
n b l O l  
molOl 
t c l O l  
r u l O l  
sr102 

y l 0 2  
zr102 
nblO2 
mo102 
t c l O 2  
tc l02m 
ru lO2 
rh lO2 
pdlO2 
sr103 

y103 
z r  103 
nb103 
mo103 
tc103 
ru103 
rh103 
rh l03m 
s r  104 

y104 
zr104 
nb104 
mo104 
tc104  
ru104 
rh104 
rh l04m 
pd104 

y105 
zr lOS 
nb105 
mo105 
tc105 
ru105 
rh105 
rh105m 
pd105 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 

7.55E+02 
.00E+00 

5.50€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.24E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.39€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.99€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

2.69€+02 
.00E+00 
.00E+00 

1.58€+01 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.64E+02 

H2O) DBF 

I000 0 r 
. o ~ E + ~ o  
.00E+00 
.00E+00 

7.55€+02 
.00E+00 

5.50€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.24€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.39E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

3.99€+02 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.69€+02 
.00E+00 
.00E+00 

1.58E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.64E+02 

Fuel  100k year c y c l  
n u c l i d e  concent ra  
b a s i s  =per c r i t i c  

12000.0 r24000.0 r 2  
. ooE+~o  . ooE+~o  
.00E+00 .OOE+OO 
.00E+00 .00E+00 

7.55E+02 7.55E+02 
.00E+00 .00E+00 

5.50€+00 5.50E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 

6.24€+02 6.24€+02 . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

5.39€+02 5.39€+02 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

3.99€+02 3.99E+02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

2.69€+02 2.69€+02 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.58E+01 1.58€+01 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

1.64E+02 1.64E+02 

e 
~ t i o n s ,  grsms 
a l  mass 10.1 MT UOZ 
'6000.0 r28000.0 r 3  

.ooE+~o . O O E + ~ O  

.00E+00 .00E+00 

.00E+00 .00E+00 
7.55E+02 7.55E+02 

.00E+00 .00E+00 
5.50€+00 5.50€+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
6.24€+02 6.24E+02 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00. .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 
5.39E+02 5.39€+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 
3.99€+02 3.99E+02 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 
2.69€+02 2.69€+02 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.58€+01 1.58€+01 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+00 
1.64E+02 1.64€+02 

f i s s i o n  p roduc t s  
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Pa r t  B T u f f  (47% H2O) DBF Fuel lOOk year c y c l e  f i s s i o n  products page 
n u c l i d e  concentrat ions.  nrams 
bas i s  =per c r i t i c a l  mass-10.1 MT UO2 

0000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r 3  
. O O E + ~ O  . O O E + ~ O  .OOE+~O . OOE+&O .OOE+~O . O O E + ~ O  
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

y106 
zr106 
nb106 
mo106 
tc106 
ru106 
rh106 
rhl06m 
pd106 
ag106 

y107 
zr107 
nb107 
mo107 
tc107 
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr108 
nb108 
mo108 
tc108 
ru108 
rh108 
rhl08m 
pdlO8 
ag108 
ag108m 
cd108 
zr lO9 
nblO9 
mo109 
tc109 
rulO9 
rhlO9 
rhlO9m 
pdlO9 
pdlO9m 
ag109 
aglO9m 
cd109 
nb l lO  
mo l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l l 0 m  
pd l lO  
89110 
ag l  l O m  

Pa r t  B 8% UO2 i n  Tuff (47% HZO) DBF Fuel 100k year c y c l e  
n u c l i d e  concentrat ions,  grams 

f i s s i o n  products Page 
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c d l l 0  
n b l l l  
no1 1 1 
t c l l l  
ru l  1 1 
r h l l l  
pd l l l  
p d l l  lm  
a g l l l  
a g l l  l m  
c d l  1 1 
c d l l  lm  
nb112 
m o l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
p d l l 2  
a g l l 2  
cd112 
m o l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
in113 
i n 1  l3m 
m o l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n l l 4 m  
sn114 
mo l l 5  
tc115 
ru115 
rh115 
p d l  l!i 
ag115 
ag115m 
cd115 
c d l l 5 m  
in115 
i n l l 5 m  

1 
P a r t  B 

0 

b a s i s  =per c r i t i c a l  mass 10.1 HT UO2 
i n i t i a i 1 8 0 0 0 . 0  r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

5.61E-01 5.61E-81 5.61E-81 5.61E-!1 5.61E-g1 5.61E-81 5.61~-!1 5.61E-81 5.61E-g1 5.61E-g1 5.61E-81 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .0OE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 
.OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

3.25€+00 3.25€+00 3.25€+00 3.25€+00 3.25€+00 3.25€+00 3.25€+00 3.25€+00 3.25€+00 3.25€+00 3.25€+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 . O O E + O O  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 

4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E*00 .00E+00 .00E+00 -.00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

4.91€+00 4.91€+00 4.91€+00 4.91€+00 4.91€+00 4.91€+00 4.91E+00 4.91€+00 4.91€+00 4.91E+00 4.91E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

1.lOE-04 1.lOE-04 l . lOE-04 l.lOE-04 l . lOE-04 1.lOE-04 1.lOE-04 1.lOE-04 1.lOE-04 1.10E-04 l . lOE-04 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 . 00E~00  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

1.67E+00 1.67€+00 1.67€+00 1.67€+00 1.67€+00 1.67€+00 1.67€+00 1.67E+00 1.67€+00 1.67€+00 1.67€+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

8% U02 i n  T u f f  (47% H20) DBF Fue l  1OOk year  c y c l e  f i s s i o n  p roduc t s  Pa 
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 

f n i t i a l l 8 0 0 0 . 0  r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 
6.751-02 8 . ~ 6  8 . 7 5 ~ - h  8.7%-62 8 .75~ -62  8 . 7 5 ~ - 8 2  8 . 7 5 ~ - 6 2  8 .75~ -&2  8 . 7 5 ~ - h  8 .75~-81  8 . 7 5 ~ - 8 2  
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t c l l 6  
ru116  
rh116 
pd116 
ag116 
r g l l 6 m  
cd116 
i n 1 1 6  
in116m 
sn116 
t c 1 1 7  
ru117  
rh117  
pd117 
eg117 
e g l  l7m 
cd117 
c d l  l7m 
i n 1 1 7  
i n l l 7 m  
sn117 
s n l  l7m 
tc118  
ru118 
r h l l 8  
pd118 
ag118 
ag118m 
cd118 
in118  
i n l l 8 m  
sn118 
r u l l 9  
rh119 
pd119 
eg119 
cd119 
c d l  l9m 
in119  
i n l l 9 m  
sn119 
s n l  l9m 
r u l 2 O  
r h l 2 0  
pdl2O 
agl2O 
c d l  20 
i nl2O 
in l20m 
snl2O 
rh121 

1 
P a r t  B 

0 
T u f f  (47% 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.72E+00 

.00E+00 

.OOE+OO 
7.57E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.99€+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.88E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.06€+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 
2.05E+00 

.00E+00 

H2O) DBF Fuel  lOOk year  c y c l  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 

!0000.0 yr22000.0 r24000.0 r26000.0 r28000.0 y r 3  
.00E+00 . o o E + ~ o  . O O E + ~ O  . o o E + ~ o  .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  page 136 
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in121m 
r n 1  2 1 
rn121m 
rb121 
rh122 
pd122 
ag122 
cd122 
in122  
in122111 
611122 
sb122 
sb122m 
t e l 2 2  
rh123 
pd123 
ag l23  
cd123 
i n123 
in123m 
sn123 
sn123m 
sb123 
te123 
te123m 
pd124 
ag124 
cd124 
in124 
sn124 
sb124 
sb124m 
te124 
pd125 
ag125 
cd125 
i n125 
in125m 
sn125 
snl25m 
sb125 
te125 
te125m 
pd126 
ag126 
cd126 
in126  
sn126 

P a r t  B 

sb126 
sb126m 
te126 
xe126 
a g l 2 7  
cd127 
i n127  

T u f f  (47% H20) DBF Fuel lOOk year  c y c l e  
n u c l i d e  concen t ra t i ons ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 

!2000.0 r24000.0 r26000.0 r28000.0 r 3  
2 . 4 8 ~ - g 7  2.45E-$7 2.41E-g7 2 . 3 8 ~ - 8 7  
1.89E-09 1.86E-09 1.83E-09 1.81E-09 
3.06E+00 3.14€+00 3.21E+00 3.28E+00 
8.47E-10 8.47E-10 8.47E-10 8.47E-10 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p roduc t s  age 137 
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i n 1 2 8  
sn128 
sb128 
sb128m 
te128 

i l 2 8  
xe128 
c d l 2 9  
in129  
sn129 
sn129m 
s b l 2 9  
te129 
te l29m 

i 1 2 9  
x e l 2 9  
xe129m 
cd130 
in130  
sn130 
sb130 
sbl30m 
te130 
i 130 
i 130111 

xe130 
cd131 
in131  
sn131 
sb131 
te131  
t e l 3 l m  

i 1 3 1  
xe131 
x e l 3 l m  

1 
P a r t  B 

0 
8% UO2 i n  Tuff (47% H2O) OBF Fuel  lOOk year  c y c l e  

n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 

i n i t i a 1 1 8 0 0 0 . 0  yr20000.0 yr22000.0 yr24000.0 yr26000.0 yr28000.0 y r 3  
.OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

7.09E+O2 7.09€+02 7.09E+02 7.09€+02 T.O9E+O2 7.09E+02 T.O9E+O2 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

4.87E-06 4.87E-06 4.87E-06 4.87E-06 4.87E-06 b.87E-06 4.87E-06 

f i s s i o n  p r o d u c t s  page 138 
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sn134 
sb134 
sb134m 
te134 
i 134 
i 1341-11 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn l35  
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 

1136 
i136m 

xe136 
cs136 
ba136 
ba136m 

1 
P a r t  B 

0 

i n i  t i a l l  
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
1.06E+03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 
1.26€+03 

.OOE+OO 

.00E+00 

.00E+00 
1.07E+01 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1.05€+03 

.00E+00 
2.03E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 
1.03€+03 

.00E+00 
4.03€+00 

.00E+00 

Tuff ( 4 7 %  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.06E+03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.26E+03 

.00E+00 

.00E+00 

.00E+00 
1.07E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1 .OSE+03 

.00E+00 
2.lOE+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.03€+03 

.00E+00 
4.03€+00 

.OOE+OO 

H2O) DBF Fuel  lOOk 
nuc l  i d e  
b a s i s  =c  

year c y c l e  
concent ra t ions ,  gran 

,er c r i t i c a l  mass 10. 
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P a r t  0 8% U02 i n  T u f f  (47% H20) DBF Fuel  l o o k  year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 

!2000.0 yr24000.0 yr26000.0 yr28000.0 y r  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

9.53€+02 9.53€+02 9.53E+02 9.53€+02 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

9 .70~+02 9.70E+02 9.7OE+O2 9.70E+02 

f i s s i o n  p r o d u c t s  

20000.0 r i  
.OOE+~O 
.OOE+OO 
.OOE+OO . OOE+OO 
.00E+00 
.00E+00 

9.53€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

9.70E+02 
>. 

l i '  
.i - 
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1145 
xe145 
c s l 4 5  
ba145 
la145 
ce145 
pr145 
nd145 
pm145 
sm145 
xe146 
cs146 
ba146 
la146 
ce146 
p r146  
nd146 
pm146 
sm146 
xe147 
cs147 
ba147 
la147  
ce147 
p r147  
nd147 
pm147 
sm147 
cs148 
ba148 
La148 
ce148 
pr148 
nd148 
pm148 
pm148m 

1 
P a r t  0 

0 
8% UO2 i n  Tuff (47% H20) DBF Fuel  100k year  c y c l e  f i s s i o n  p roduc t s  page 141 

n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 NT U02 

i n i t i a l 1 8 0 0 0 . 0  r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 
8.64€+00 8 .64~+g0  8.64€+80 8.64E+g0 8.64€+80 8 . 6 4 ~ + 8 0  8 .64~+80 8.64E+g0 8.64E+g0 8.64E+g0 8.64€+10 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
8.79€+00 8.79€+00 8.79€+00 8.79€+00 8.79€+00 8.79€+00 8.79€+00 8.79€+00 8.79€+00 8.79€+00 8.79E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23€+02 1.23~+02 1.23E+O2 1.23E+O2 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+O0 
1.85E+02 1.85E+02 1.85E+02 1.85E+02 1.85E+02 1.85E+02 1.85E+O2 1.85E+02 1.85E+02 1.85E+02 1.85E+02 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 
0 

i n i t i a l  
1.64E+01 . OOE+OO 
2.15€+00 

.00E+00 

.00E+00 

.00E+00 

T u f f  (47% H2O) DBF F u e l  l o o k  year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 

0000.0 yr22000.0 yr24000.0 yr26000.0 yr28000.0 yr30000.0 y r 3  
1.64€+01 1.64E+01 1.64E+01 1.64E+01 1.64E+01 1.64E+01 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
2.15€+00 2.15€+00 2.15E+00 2.15€+00 2.15€+00 2.15€+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO .00E+00 
6.66E-01 6.66E-01 6.66E-01 6.66E-01 6.66E-01 6.66E-01 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
1.12E+01 1.12E+O1 1.12E+O1 1.12E+Ol 1.12€+01 1.12€+01 

.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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pm157 
sm157 
eu157 
gd157 
p r158  
n d l 5 8  
pm158 
sm158 
eu158 
g d l 5 8  
p r159  
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy160 
nd161 
pm16 1 
sm161 
eu161 
gd16 1 
tb161 

1 
P a r t  B 

0 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+OO .00E+00 .00E+00 .00E+00 
5.42E-02 5.42E-02 5.42E-02 5.42E-02 . OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+OO .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
3.07€+00 3.07€+00 3.07E+00 3.07€+00 

.OOE+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .OOE+OO .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
4.41E-01 4.41E-01 4.41E-01 4.41E-01 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.79E-01 1.7%-01 1.79E-01 1.79E-01 

.00E+00 .00E+00 .00E+00 .OOE+OO 
2.30E-03 2.30E-03 2.30E-03 2.30E-03 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

Fue l  lOOk year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =oer c r i t i c a l  mass 10.1 WT UOZ 

f i s s i o n  page 143 T u f f  (47% H2O) DBF p r o d u c t s  

n i t i a l  
OOE-02 
00E+00 
00E+00 
00E+00 
00E+00 
00E+00 



Aug 29 10:33 1996 F i l e  Name: o r igen9 .ou tpu t  BBA000000-01717-0200-00021 REV 00 . ATTACHMENT XXIII - Page 137 

ho165 
dy166 
ho166 
ho166m 
er166 
1x167 
er167m 
er168 
yb168 
e r  169 
tm169 
yb169 
e r  170 
tm170 
tml7Om 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

t o t a l  
1 

P a r t  B 
0 

2.94E-03 
.00E+00 
.OOE+00 

5.97E-13 
3.07E-04 
1.25E-06 

.00E+00 
3.38E-07 

.00E+00 

.00E+00 
4.80E-07 

.00E+00 
5.06E-07 

.00E+00 

.00E+00 
2.88E-09 

.00E+00 

.00E+00 
7.02E-07 

.00E+00 

.00E+00 
4.57E-07 
2.78€+04 

H2O) OBF 

2.94E-03 
.00E+00 . bOE+UO 

5.83E-16 
3.07E-04 
1.25E-06 

.00E+00 
3.38E-07 

.00E+00 

.00E+00 
4.80E - 07 . OOE+UO 
5.06E-07 

.OOE+OO . OOE+OO 
2.88E - 09 

.00E+00 

.00E+00 
7.02E-07 

.00E+00 

.00E+00 
4.57E-07 
2.78€+04 

f i s s i o n  T u f f  (47% Fuel lOOk year c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  cur 

p roduc t s  page 144 

b a s i s  = e r  c r i t  
2000.0 yr240E0.0 y r 2  

.00E+00 .OOE+OO 

.00E+00 .00E+00 

i c a l  mass 
6000.0 y r2  

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.34E-06 
2.42E - 07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.05E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

HZ01 D B F  F u e l  lOOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  cu 
b a s i s  =per  c r i t i c a l  mass 

22000.0 yr24000.0 r26000.0 r 2  
.OOE+OO . o o E + ~ o  . 0 0 ~ + 1 0 .  
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

4.99E-02 4.96E-02 4.94E-02 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

000.0 r 3  
. O O E + ~ O  
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.88E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

p r o d u c t s  
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Part B 8% U02 in T u f f  (47% 
0 

H2O) DBF Fuel 1OOk year cycle 
nuclide radioactivity. curies 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

bas i s 
1000.0 yr24 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

cal mass 
1000.0 yr2 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

fission products page 146 
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Per t  B 8% U02 i n  Tuff  (47% H2O) DBF Fuel lOOk year cycle 
0 nuci ide  rad ioac t i v i t y ,  cur ies  

f i s s i o n  products page 147 
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b r  93 .OOE+00 
k r  93 .00E+00 
r b  93 .00E+00 
s r  93 .00E+00 
y 93  .00E+00 

z r  93 1.12€+00 
nb  93 .00E+00 
nb 93m 1.12E+00 
b r  94 .00E+00 
k r  94 .00E+00 
r b  94 .00E+00 

1 
P a r t  B 8% UO2 i n  

0 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.12E+00 

.00E+00 
l.l2E+OO 

.00E+00 

.00E+00 . OOE+OO 
I 

T u f f  (47% HZO) DBF Fuel  l o o k  year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  
b a s i s  

!2000.0 y r 2  
.00E+00 

= e r  c r i t i c a l  mass 
4060.0 yr26000.0 y r 2  . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
4.53E-05 4.23E-05 . OOE+OO .00E+00 

.OOE+OO .00E+00 

.00E+O0 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.74E-07 1.74E-07 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

f i s s i o n  p roduc t s  page 148 
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Part B 8% UO2 I n  Tuff  (47% 
0 

H2O) DBF Fuel l o o k  year cycle 
nucl ide radioact iv i ty ,  curies 
basis = e r  c r i t i c a l  nass 10.1 MT U02 

1000.0 r22000.0 r240g0.0 r26000.0 r28000.0 r300 
. o o E + ~ o  . o o € + ~ o  . o o E + ~ o  . o o E + ~ o  .OOE+!O 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E*00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 ' .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00. .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  products 
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P a r t  B 

y106 
z r 1 0 6  
nb106 
mo106 
t c 1 0 6  
ru106  
rh106  
r h l 0 6 m  
pd106 
ag106 

y107 
z r 1 0 7  
nb107 
mo107 
t c 1 0 7  
ru107  
r h 1 0 7  
pd107 
pd l07m 
ag107 
z r108  
nb108 
mo108 
t c 1 0 8  
ru108  
rh108  
r h  l08m 
pd108 
ag108 
ag108m 
cd108 
z r 1 0 9  
nb lO9 
molO9 
t c 1 0 9  
r u l O 9  
r h  109 
r h  l09m 
pd109 
pd l09m 
ag 109 
aglO9m 
cd lO9  
n b l  10 
m o l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l l O m  
p d l l 0  

i n 1  t i a l  
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.33E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  ( 4 7 %  H20) DBF  el 100k y e a r  f y c l  
n u c l i d e  r a d i o a c  
b a s i s  = e r  c r i t  

00.0 r24090.0 r 2  
.00E+i0 . o o E + ~ o  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .OOE+OO 
.00E+00 .00E+00 
.33E-02 2.33E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

e 
t i v f t y ,  c u r  
i c a l  mass 1 

'6000.0 r 2 8  . O O E + ~ O  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

2.33E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

f i s s i o n  I p r o d u c t s  
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a g l l O  
a g l l o m  

1 
P a r t  B 

0 

c d l l O  
n b l l  1 
n o l l l  
t c l l l  
r u l l l  
r h l l l  
p d l l l  
p d l l  l m  
a g l l  1 
a g l l  l m  
c d l l l  
c d l l . l m  
n b l l 2  
m o l l 2  
t c l l 2  
r u l l 2  
r h l l 2  
p d l l 2  
a9112 
cd112 
m o l l 3  
t c113  
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  13m 
i n 1 1 3  
i n 1  l3m 
m o l l 4  
t c 1 1 4  
r u l l 4  
rh114  
p d l l 4  
ag114 
cd114 
in114  
i n 1  l 4 m  
sn114 
m o l l 5  
t c115  
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
cd115m 
i n 1  15 
in115m 

1 

i n i  t i a l l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

Tuff (47% 

.00E+00 

.00E+00 

HZO) DBF Fuel lOOk y e a r  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  cu  
b a s i s  = e r  c r i t i c a l  mass 

!2000.0 r240g0.0 r26000.0 r 2  . O O E + ~ O  . O O E + ~ O  . 00E+60 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO . OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00' 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

6.67E-14 6.67E-14 6.67E-14 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 

1.18E-11 1.18E-11 1.18E-11 
.00E+00 . 0 0 ~ + 0 0  .00E+00 

.00E+00 

.00E+00 

f i s s i o n  

100.0 r 3  
.00E+60 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.67E-14 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.18E-11 
.00E+00 

p r o d u c t s  age 151 
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P a r t  B 

an1 15 
tc116  
ru116 
rh116 
pd116 
ag116 
ag116m 
c d l l 6  
in116 
i n l l 6 m  
sn116 
tc117  
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l l 7 m  
in117  
i n l l 7 m  
s n l 1 7  
s n l  l7m 
tc118 
ru118 
rh118 
pd118 
ag118 
ag118m 
cd118 
in118 
i n l l 8 m  
sn118 
ru119 
r h l l 9  
p d l l 9  
a g l l 9  
c d l l 9  
c d l  l9m 
in119 
i n l l 9 m  
sn119 
s n l l 9 m  
ru lZO 
r h l 2 0  
pd l20  
ag120 
cd120 
in120  
inlZOm 
sn120 
r h l Z l  

P a r t  B 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

T u f f  (47% 

T u f f  (4tX 

Fue l  100k year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r f e s  
b a s i s  = e r  c r i t i c a l  mass 10.1 MT U02 

2000.0 r240g0.0 r26000.0 r28000.0 r300 . O O E + ~ O  .ooE+~o . O O E + ~ O  . O O E + ~ O  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+O0 .00E+00 .00E+00 b .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

H20) D B F  Fue l  lOOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s t s  =per c r i t i c a l  mass 10.1 111 UO2 

f i s s i o n  p roduc t s  

f i s s i o n  p roduc t s  
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p d l 2 1  
a g l t l  
cd121 
in121  
i n l 2 l m  
s n l Z l  
s n l 2 l m  
s b l 2 l  
r h l 2 2  
pd122 
a9122 
c d l 2 2  
in122 
in122m 
sn l22  
sb l22  
sb122m 
t e l 2 2  
rh123 
pd123 
ag123 
cd123 
i n123 
i n123m 
sn123 
sn123m 
sb123 
te123 
te123m 
pd124 
ag124 
cd124 
i n124 
sn124 
sb124 
sb124m 
te124 
pd125 
ag125 
cd125 
in125 
in125m 
sn125 
sn125m 
sb125 
t e l  25 
te l25m 
pd126 
ag126 
cd126 
in126 
sn126 

P a r t  B T u f f  (47% 

1000.0 r 2  
.00E+g0 
.00E+00 
.00E+00 
.00E+00 
.00E+O0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.96E-16 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.50E-01 

H20) DBF Fue l  1OOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y .  cur  

f i s s i o n  

iOOO.O r 3  
.00E+g0 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E*00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.96E-16 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.34E-01 

p roduc t s  

b a s i s  = e r  c r i t i c a l  mass 10.1 MT Uo2 
i n i t i a118000 .0  rZOOOO.0 r22000.0 r240!0.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

rb126 2.16E-02 2.13E-82 2.10E-82 2.07E-g2 2 .05~-g2  2 . 0 2 ~ - 8 2  1 . 9 9 ~ - 8 2  1 . 9 6 ~ - g 2  1.94E-g2 1.88E-g2 1.86E-g2 
sb126m 1.54E-01 1.52E-01 1.50E-01 1.48E-01 1.46E-01 1.44E-01 1.42E-01 1.40E-01 1.38E-01 1.34E-01 1.33E-01 
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te126 
xe126 
a9127 
c d l 2 7  
i n127  
i n127m 
81-1127 
rn127m 
sb127 
te127 
te127m 
i 127 

xe127 
ag128 
cd128 
i n l 2 8  
sn128 
sb128 
sb128m 
te128 

i 128  
xe128 
cd l 29  
in129 
sn l 29  
sn129rn 
sb129 
t e l  29 
t e l  29rn 

i 129  
xe129 
xel29rn 
cd130 
i n130 
sn130 
sb130 
sbl30rn 
te130 
i 130 
i 130m 

xe130 
cd13 1 
i n13 1 
sn131 
sb131 
te131 
t e l 3 l r n  

i 1 3 1  
xe131 
x e l 3 l m  

1 
P a r t  B 

0 
T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 
2.18E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

. 06~+00  

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OUE+OO 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF Fue l  1OOk 
n u c l  i 

year  c y c l e  
de r a d i o a c t i v i t y ,  c u  r f e s  

f i s s i o n  p roduc t s  page 155 

b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l 1 8 0 0 0 . 0  r20000.0 r22000.0 r24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

cd132 .00E+00 . O O E + ~ O  .ooE+~o  . O O E + ~ O  . O O E + ~ O  .ooE+~o  . O O E + ~ O  .ooE+~o  . O O E + ~ O  .ooE+~o  .ooE+~O 
in132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sn132 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 
sb132 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00~+00  
rb132n .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
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te132 
i 132 

re132  
cs132 
ba132 
in133  
sn133 
sb133 
te133 
te133m 

1133 
i133m 

xe133 
xe133m 
cs133 
ba133 
i n134 
sn134 
sb134 
sb134m 
te134 
i 134 
i134m 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 

i135  
xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 
i 136 
i 136m 

xe136 
1x136 
ba136 
ba 136m 

P a r t  B 

sb137 
te137  

i 1 3 7  
xe137 
c s l 3 7  
ba137 
ba137n 
8b138 

: U02 i n  T u f f  (47% H20) DBF F ' u e l  lOOk year  c y c l  
n u c l i d e  r a d i o a c  
b a s i s  = e r  c r i t  

!OOO.O yr24090.0 y r 2  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

t i v i t y ,  cb 
i c e l  mass 
6000.0 y r2  

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.20E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

. 0 0 ~ + 0 0  

.00E+00 

.00E+00 

f i s s i o n  

100.0 r 3  
.00E+1;0 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
1.20E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

p r o d u c t s  

1000.0 y r3  
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
,00Et00 

I 

1 

1 
I 
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ba141 
l a 1 4 1  
ce141 
p r 1 4 1  
nd141 
te142  
i 142 

xe142 
cs142 
ba142 
La142 
ce142 
p r 1 4 2  
pr142m 
nd142 
i 143 

1 
P a r t  B 

0 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.37E-05 2.37E-05 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

8% U02 i n  T u f f  (47% 

.00E+00 

.00E+00 

.00E+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.37E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H 2 O )  DBF F u e l  lOOk y e a r  c y c l e  
n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  

f i s s i o n  p r o d u c t s  

. 0 0 ~ + 0 0  

.00E+03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
2.37E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

page 157 

b a s i s  =per  c r i t i c a l  m i s s  10.1 HT UO2 
000.0 yr24000.0 r26000.0 r28000.0 r30000.0 r32000.0 r36000.0 r38000.0 r 

.00E+00 . O O E + ~ O  . O O E + ~ O  . O O E + ~ O  . 00€+80 . O O E + ~ O  . 00€+80 . 00€+80 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E*00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 
0 

8% U02 i n  T u f f  (47% H2O) D B F  Fue l  lOOk y e a r  c y c l e  f i s s i o n  p r o d u c t s  page 158 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  = e r  c r i t i c a l  mass 10.1 UT U02 

l n i  t ia118000.0 yr20000.0 yr22000.0 yr240!0.0 yr26OOO.O yr28000.0 yr30000.0 yr32000.0 yr36000.0 yr38000.0 y r  
2.64E-12 2.64E-12 2.64E-12 2.64E-12 2.64E-12 2.64E-12 2.64E-12 2.64E-12 2.64E-12 2.64E-12 2.64E-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
2.11E-12 2.11E-12 2.11E-12 2.11E-12 2.11E-12 2.11E-12 2.11E-12 2.11E-12 2.11E-12 2.11E-12 2.1tE-12 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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p r l 5 O  
nd150 
pm150 
sm150 
eu150 
be151 
l a 1 5 1  
ce151 
p r 1 5 1  
nd151 
pm151 
sm15 1 
eu15 1 
ba152 
la152  
ce152 
p r152  
nd152 
pm152 
pml52m 
sm152 
eu152 
eul52m 
gd152 
la153  
ce153 
pr153 
nd153 
pm153 
sm153 
eu153 
gd153 
la154  
ce154 
pr154 
nd154 
pm154 
pm154m 

1 
P a r t  B 

0 

. OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.39E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H20) DBF T u f f  (47% Fue\ 100k year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  

f i s s i o n  p r  oduc t s page 159 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 

b a s i s  
000.0 r20000.0 yr22000.0 r24 

.OOE+KO .00E+00 .ooE+Ko 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

=per  c r i t i c a l  mass 10.1 M T  U02 
,000.0 vr26000.0 vr28000.0 vr30000.0 vr32 
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P a r t  B 
0 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

HZO) D B F  F u e l  100k year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y .  cu 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

b a s i s  =per  c r i t i c a l  mass 10.1 HT UO2 
'000.0 yr24000.0 yr26000.0 yr28000.0 yr30000.0 yr32000.0 y r  

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

p r o d u c t s  page 160 
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eu165 
gd165 
tb165  
dy165 
d y  165111 
ho165 
dy166 
ho166 
ho166m 
e r 1 6 6  
e r 1 6 7  
er167m 
e r168  
yb168 
e r169  
tm169 
yb169 
e r170  
tm170 
tml7Om 
yb170 
e r171  
t m l 7 l  
yb171 
e r172  
tm172 
yb172 

o t a l  
1 

P a r t  B 8% U02 i n  
0 

i n i t i a l  
3.63E+02 
5.57E-14 
1.77E-09 
2.04E- 14 
1.2OE-10 
2.38E+02 
1.15E+01 
2.04E-01 
5.05E-07 
1 .ZOE-01 
1.37E-08 
1 .2 lE -11  
2.80E-07 

.00E+00 
5.22E+Ol 

.00E+00 
7.39E-05 
8.13E-10 
1.14E-12 
1.20E-07 
2.08E-07 
2.04E - 03 

.00E+00 
8.98E-15 
6.02E-23 
1.81E-16 
2.86E-14 

T u f f  (47% HZO) OBF F u e l  lOOk year  c y c l e  
n u c t i d e  c o n c e n t r a t i o n s ,  grams 

5 0 0 k i ? i  'r-0 
er c r i t i c a l  mass 10.1 M T  UO2 
5000. yr 60000. yr 65000. 

3.81E+82 3.88E+02 3.95E+02 4.02~+8:  
5.84E-14 5.94E-14 6.03E-14 6.12E-14 
1.78E-09 1.78E-09 1.786-09 1.78E-09 
2.25E-14 2.33E-14 2.42E-14 2.51E-14 
1.31E-10 1.35E-10 1.40E-10 1.44E-10 
2.83E+02 3.02€+02 3.22E+02 3.42€+02 
1.32E+01 1.38E+01 1.45E+01 1.52E+Ol 
2.04E-01 2.04E-01 2.04E-01 2.04E-01 
5.53E-07 5.72E-07 5.91E-07 6.09E-07 
1.26E-01 1.28E-01 1.30E-01 1.32E-01 
1.37E-08 1.37E-08 1.38E-08 1.38E-08 
1.33E-11 1.38E-11 1.44E-11 1.49E-11 
2.94E-07 2.99E-07 3.03E-07 3.07E-07 

.00€+00 .00E+00 .00E+00 .00E+00 
6 . 4 1 ~ + 0 1  6 . 9 3 ~ + 0 1  7.48E+01 8.04E+01 

.00E+00 .00E+00 .00E+00 .00E+00 
7.76E-05 7.89E-05 8.01E-05 8.12E-05 
8.14E-10 8.15E-10 8.15E-10 8.16E-10 
1.26E-12 1.31E-12 1.36E-12 1.41E-12 
1.32E-07 1.36E-07 1.41E-07 1.45E-07 
2.18E-07 2.22E-07 2.25E-07 2.28E-07 
2.14E-03 2.18E-03 2.21E-03 2.24E-03 

.00E+00 .00E+00 .00E+00 .00E+00 
9.00E-15 9.01E-15 9.01E-15 9.02E-15 
6.64E-23 6.89E-23 7.15E-23 7.41E-23 
1.98E-16 2.05E-16 2.11E-16 2.18E-16 
3.00E-14 3.05E-14 3.1OE-14 3.14E-14 

a c t  i n i d e s  page 161 
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P a r t  B 

i n i t i a l  
1.48E+02 

.00E+00 
1.25E-04 
7.16€+00 

.OOE+OO 
3.20E-04 
4.23E-09 
1.89E-09 

.00E+00 

.00E+00 

.00E+00 
2.67E-08 
2.64€+02 
2.19€+03 
1.57€+05 
4.62E+04 
3.10E-24 
8.63€+06 

.00E+00 
3.25E-31 

.00E+00 

.00E+00 

.00E+00 
5.04E-04 
9.41E+03 

.00E+OO 
1.00E-12 
2.77E-33 
2.85E-35 

.00E+00 

1.15E- 14  
4.74E-17 
3.33E-08 
1.47E-12 

.00E+00 
2.60E-11 
1.85E-14 
6.02E-05 
1.36E-08 
1.21E-10 

.00E+00 
6.618-06 
1.07E-10 
6.04E-05 
9.36E+00 
6.04E-08 
4.08E-05 
4.68E-03 
7.37E-12 

.00E+00 
1.09E-05 
2.08E-08 
1.20E+01 
4.53€+02 
6.40E-07 

T u f f  (47% H20) DBF Fue l  lOOk year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 MT UO2 

50000. y r  F5000. yr 60000. y r  65000. yr i 
1.64€+02 1.70E+O2 1.77€+02 1.84€+02 

.00E+00 .OOE+OO .00E+00 .00E+00 
1.25E-04 1.25E-04 1.25E-04 1.25E-04 
7.17€+00 7.18E+00 7.19€+00 7.19€+00 

.00E+00 .00E+00 .00E+00 .00E+00 
3.18E-04 '3 .18E-04 3.17E-04 3.17E-04 
4.23E-09 4.23E-09 4.23E-09 4.23E-09 
1.89E-09 1.89E-09 1.89E-09 1.89E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00. .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 
2.49E-08 2.41E-08 2.34E-08 2.27E-08 
2.85E+02 2.94€+02 3.02E+O2 3.11€+02 
2.13E+03 2.11E+03 2.08E+03 2.06E+03 
1.58€+05 1.58€+05 1.58E+05 1.58€+05 
4.62€+04 4.62€+04 4.62E+04 4.62€+04 
1.17E-24 7.76E-25 5.16E-25 3.43E-25 
8.63€+06 8.63€+06 8.63€+06 8.63€+06 

.00E+00 .00E+00 .00E+00 .00E+00 
3.84E-31 4.09E-31 4.33E-31 4.57E-31 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 
4.68E-04 4.54E-04 4.41E-04 4.28E-04' 
9.37E+03 9.36€+03 9.34€+03 9.33€+03 

.00E+00 .00E+00 .00E+00 .00E+00 
3.25E-13 2.03E-13 1.27E-13 7.92E-14 
3.28E-33 3.49E-33 3.706-33 3.90E-33 
3.38E-35 3.59E-35 3.80E-35 4.01E-35 

.00E+00 .OOE+OO .00E+00 .00E+00 

a c t i n i d e s  page 162 
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P a r t  B 
0 

8% U02 i n  T u f f  (47% H20) D B F  Fuel  lOOk year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =oer  c r i t i c a l  mass 10.1 HT UO2 

a c t  i n i d e s  page 163 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

6.16E-14 
3.53E-17 
2.33E-17 
1.38E-19 

.OOE+OO 
1.16E-35 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

. O O E + O O  

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.85€+06 

cm242 
cm243 
cm244 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 
bk249 
bk250 
bk25 1 
c f  249 
c f 2 5 0  
c f 2 5 1  
c f 2 5 2  
c f  253 
c f 2 5 4  
c f255  
es253 
es254m 
es254 
es255 

s250 
t o t a l  

1 
P a r t  B 

0 

he 4 
t 1206 

8% UOZ i n  H20) DBF Fue l  lOOk year  ~ y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

a c t  i n i d e s  page 164 

b a s i s  = e r  c r i t i c a l  mass 10.1 MT U02 
50000. r 55900. y r  60000 r 65000. r 70000. r100000. r200000. r25OCiO0. . O O E + ~ O  .00E+00 . O O ~ + ~ O  . o o E + ~ o  . o o E + ~ o  . O O E + ~ O  . O O E + ~ O  . OOE+!~ 

1.27E-05 1.29E-05 1.31E-05 1.33E-05 1.35E-05 1.44E-05 1.42E-05 1.35E-05 

i n i t i a l  40000 r 45000. 
. 0 0 ~ + 0 0  . O O E + ~ O  . O O E + ~ ~  

1.21E-05 1.22E-05 1.25E-05 
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Pa r t  B 8% UO2 i n  Tu f f  (47% H2O) DBF Fuel lOOk year c y c l e  a c t i n i d e s  page 165 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
bas i s  - e r  c r i t i c a l  mass 10.1 MT UO2 

i n i  t i a l  40000. r 45000. r 50000. r 55!00 r 60000. r 65000. r 70000. r100000. r200000. r250000. 
th232 1.62E-05 1 .65~-g5 1.72~-85 1 .80~-g5 1 .87~-g5 1 .94~ -85  2.02E-85 2 .09~ -85  2 .53~-85 4.00E-g5 4.74E-t i  
th233 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00~+00  
th234 2.90E+00 2.90E+00 2.90E+00 2.90E+00 2.90E+00 2.90E+00 2.90E+OO 2.90E+00 2.90E+00 2.9OE+OO 2.9OE+OO 
pa231 3.38E-01 3.39E-01 3.39E-01 3.39E-01 3.39E-01 3.40E-01 3.4OE-01 3.4OE-01 3.42E-01 3.44E-01 3.44E-01 
pa232 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 8% U02 i n  Tuf f  (47% 

i n i t i a l  4 
.OOE+OO 
.00E+00 
.00E+00 

1.06E-14 
1.08E-17 
2.11E-21 
5.86E-22 

.00E+00 

H2O) D B F  Fuel 100k year c y c l e  a c t  i n i d e s  page 
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 HT UO2 

50000. y r  55000. y r  60000. y r  65000. y r  70000. yr100000. yr200000. yr250000. y r '  
.00E+00 .00E+00 .00E+00. .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 

3.98E-15 2.65E-15 1.76E-15 1.17E-15 7.79E-16 6.74E-17 1.93E-20 3.27E-22 
1.87E-18 8.98E-19 4.32E-19 2.08E-19 9.97E-20 1.23E-21 5.33E-28 3.42E-31 
2.11E-21 2 . l lE -21  2 . l lE -21  2.11E-21 2.11E-21 2.lOE-21 2.09E-21 2.09E-21 
5.72E-22 5.66E-22 5.61E-22 5.556-22 5.49E-22 5.17E-22 4.21E-22 3.81E-22 

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
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Par  T u f f  (47% HZ01 DBF Fue l  lOOk year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 MT U02 

50000. r g5000 r 60000. y r  65000. . O O E + ~ O  . O O E + ~ O  . 0 0 ~ + 0 0  . OOE+~;  
3.17E-04 3.17E-04 3.17E-04 3.17E-04 
8.41E-06 8.41E-06 8.41E-06 8.41E-06 
1.62E-05 1.62E-05 1.62E-05 1.62E-05 
1.04E-04 1.03E-04 1.03E-04 1.03E-04 
2.97E-09 1.62E-09 8.87E-10 4.84E-10 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .OOE+OO .00E+00 
3.03E-07 3.03E-07 3.03E-07 3.03E-07 

.00E+00 .00E+00 .00E+00 .00E+00 
4.98E-08 4.98E-08 4.9815-08 4.98E-08 
2.95E-09 2.95E-09 2.95E-09 2.95E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
9.59E-08 9.59E-08 9.59E-08 9.59E-08 
2.40E-06 2.40E-06 2.40E-06 2.40E-06 

.00E+00 .00E+00 .00E+00 .00E+00 
2.53E-09 2.53E-09 2.53E-09 2.53E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 
2.9OE-05 2.9OE-05 2.90E-05 2.90E-05 

.00E+00 .00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.66E-03 2.66E-03 2.66E-03 2.66E-03 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 
1.07E-02 1.07E-02 1.07E-02 1.07E-02 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  page 167 

i n i t i a l  
3 .00E+00 
6 3.17E-04 
7 8.41E-06 
9 1.62E-05 

10 1.04E-04 
14 1.27E-08 
6 6  .00E+00 
66 .00E+00 
6 6  3.03E-07 
6 7  .00E+00 
6 7  4.98E-08 
6 8  2.95E-09 
69 .00E+00 
69m .OOE+OO 
6 9  9.59E-08 
70 2.40E-06 
70  .00E+00 
70  2.53E-09 
7 1  .00E+00 
71m .00E+00 
7 1  2.90E-05 
7 1  .00E+00 
71m .00E+00 
7.2 .00E+00 
72 .00E+00 
7 2  .00E+00 
72 .00E+00 
72 .00E+00 
72  2.66E-03 
73 .00E+00 
73 .00E+00 
73 .00E+00 
7 3  .00E+00 
73 .00E+00 
73  1.07E-02 
73m .00E+00 
74  .00E+00 



2 9  1 

n i 
CU 
zn 
g a  
g e 
CO 
n i  
CU 
zn 
ga 
ge 
g  e  
as 
n  i 
C U  

Par 

z  n  
ga 
ge 
as 
e 

n i 
c u  
zn 
ga 
g e 
ge 
as 
se 

e 
n i 
C u  
zn 
g= 
ge 
as 
se 
C U  
zn 
g  a  
g  e  
as 
s  e 
se 
b r  
b  r 
k r 
c  U 
z  n  
g  a 
g e  
a S 
se 
b r 
br 
k r 

1996 F i  

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
9.24E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
1.04E-01 

.00E+00 

.00E+00 

1% U02 i n  

i n i t i a l  
.00E+00 
.00E+00 

3.39E-01 
.00E+00 

1.09E-04 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.55E-01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

2.05E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.51E+00 
.00E+00 

6.73E-01 
.OOE+OO 
.00E+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.23€+01 
.00E+00 
.00E+00 

3.99E-04 

I, 
$:, 
:4: 

T u f f  (47% H Z O )  DBF 

put BBA000000-01717-0200-00021 REV 00  

Fue l  100k year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 MT U02 

50000. y r  05000. y r  60000. y r  65000. y r  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.39E-01 3.39E-01 3.39E-01 3.39E-01 
.00E+00 .00E+00 .00E+00 .00E+00 

1.09E-04 1.09E-04 1.09E-04 ?.OPE-04 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+OO 

7.55E-01 7.55E-01 7.55E-01 7.55E-01 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 . OOE+00 .00E+00 

2.05E+00 2.05E+00 2.05€+00 2.05€+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.43E+00 3.39E+00 3.35€+00 3.32€+00 
.00E+00 .00E+00 .00E+00 .00E+00 

7.61E-01 7.96E-01 8.32E-01 8.67E-01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 

1.23E+01 1.23E+01 1 . 2 3 ~ + 0 1  1.23€+01 
.OOE+OO .00E+00 .00E+00 .00E+00 
.OOE+OO '.00E+00 .00E+00 .00E+00 

3.99E-04 3.99E-04 3.99E-04 3.99E-04 

ATTACHHENT X X I I I  - Page.159 
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P a r t  B 8% UO2 i n  T u f f  (47% H2O) DBF 
0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

3.13€+01 
.00E+00 
.00E+00 

3.52E-02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.03E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.06€+02 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

1.20€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.94E+02 
.00E+00 
.00E+00 

1.28E-02 
.00E+00 
.00E+00 

F u e l  lOOk year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 MT U02 

50000. !5000 r 60000. r 65000. 
. O O E + ~ ~  . O O E + ~ O  . O O E + ~ O  . o o E + ~ ~  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.13€+01 3.13E+01 3.13€+01 3.13€+01 
.00E+00 .00E+00 .JOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.52E-02 3.52E-02 3.52E-02 3.52E-02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.03€+01 5.03E+01 5.03€+01 5.03€+01 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 - .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 

l.O6E+O2 1.06€+02 1.06E+02 1.06€+02 
.00E+00 .00E+00 .OOE+OO .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 

1.20€+02 1.2OE+O2 1.20€+02 1.2OE+O2 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 .OOE+OO 

1.94€+02 1.94€+02 1.94E+02 1.94€+02 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 

1.28E-02 1.28E-02 1.28E-02 1.28E-02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
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Par t  B 

br  8 8  
k r  8 8  
r b  8 8  
sr 8 8  
as 8 9  
se 8 9  
b r  8 9  
k r  8 9  
r b  8 9  
s r  8 9  

: 08m 
as 90  
se 90  
b r  90  
k r  9 0  
r b  90  
r b  90m 
s r  9 0  

Y 9 0  
y 90m 

z r  9 0  
z r  90m 
se 9 1  
b r  9 1  
k r  9 1  
r b  9 1  
sr  9 1  

! 91. 
z r  9 1  
nb 9 1  
se 92  
b r  92  
k r  92  
r b  92  
sr 92 

Y 92  
z r  92 
nb 92 
se 93 
br 93 
k r  9 3  
r b  93 
s r  93 

Y 93 

i n i  t i e l  
.00E+00 
.00E+00 
.00E+00 

3.67€+02 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.96€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.06€+02 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6 . 2 2 ~ + 0 2  
1 . lOE-28 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.37€+02 
3.95E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Tuf f  (47% H20) D B F  Fuel 100k year cyc le  
nucl ide  concentrations, grams 

f i s s i o n  products Pa 
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P a r t  B 

z r 1 0 0  
nb100 
nb100m 
molOO 
tc lOO 
ru100  
r b l O l  
s r l O l  

y l 0 l  
z r l O l  
n b l O l  
molOl  
t c l O l  
r u l O l  
s r l 0 2  

y l 0 2  
z r l O 2  
nb lO2 
molO2 
t c l O 2  
tclO2rn 
r u l O 2  
r h l O 2  
pd lO2 
s r 1 0 3  

y103 
z r103  
nb103 
in0103 
t c 1 0 3  
ru103 
rh103 
r h l 0 3 m  
s r104  

y104 
z r104  
nb104 
mo104 
t c 1 0 4  
ru104  
rh104  
r h l 0 4 m  
pd104 

y105 
z r105  
nb lO5 
mo105 
t c105  
ru105 
rh105 
r h l 0 5 m  
pd105 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 

7 . 5 5 ~ + 0 2  
.00E+00 

5 . 5 0 ~ + 0 0  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.24€+02 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.39€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.99€+02 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.69€+02 
.00E+00 
.00E+00 

1.58€+01 
.00E+00 

, .00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.64€+02 

Tuff (47% H20) DBF F u e l  lOOk y e a r  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 UT UO2 

50000 r F5000 r 60000. r 65000. . oo i+go  . oo i+go  . O O E + ~ O  . O O E + ~  
.00E+00 .00E+00 .00E+OO , .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

7.55€+02 7.55€+02 7.55E+02 7.55€+02 
.00E+00 .00E+00 .00E+00 .00E+00 

5.50E+00 5.50E+00 5.50€+00 5.50E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

6.24€+02 6.24€+02 6.24€+02 6.24E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .50E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 . OOE+OO .00E+00 

5.39€+02 5.39E+02 5.39€+02 5.39€+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

3.99€+02 3.99€+02 3.99€+02 3.99€+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 

2.69E+02 2.69€+02 2.69€+02 2.69€+02 
.00E+00 .OOE+OO .00€+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 

1.58E+01 1.58€+01 1.58€+01 1.58€+01 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 

1.64E+02 1.64E+02 1.64E+02 1.64€+02 

f i s s i o n  p r o d u c t s  
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P a r t  B 

y106 
zr106 
nb106 
mo106 
tc106  
ru106 
rh lO6 
rh l06m 
pd106 
ag106 

y107 
zr107 
nb107 
mo107 
tc107  
ru107 
rh107 
pd107 
pdl07m 
ag107 
zr108 
nb108 
mo108 
tc108 
ru lO8 
rh108 
rhlO8m 
pd108 
ag108 
ag108m 
cd108 
z r lO9  
nb109 
mo109 
t c lO9  
ru lO9 
r h  109 
r h  1 O9m 
pd109 
pdl09m 
ag109 
ag109m 
cd109 
n b l l O  
m o l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l l 0 m  
p d l l O  
a g l l 0  
ag110m 

P a r t  B 

.I 

I n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.76E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.52€+01 
.00E+00 

3.92E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 

2 . 6 0 ~ + 0 1  
.00E+00 
.00E+00 

5.25E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.84€+01 . OUE+OO 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8 .63~+00 
.00E+00 
.00E+00 

T u f f  (47% 

tuff (47% 

H20) DBF 

*5000. 
.00E+gb 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

8.76€+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4 .52~+01  
.00E+00 

4.26E-01 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 

2 . 6 0 ~ + 0 1  . OOE+OO 
.00E+00 

5.25E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+00 
.00E+00 
.00E+00 
.00E+00 

1 .84~+01  
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 

8.63€+00 
.00E+00 
.00E+00 

W20) DBF 

Fue l  1OOk 
n u c l i d e  

5oo:aiis =B 
. o o E + ~ ; ~  
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

8 .76~+01  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4 .52~+01  . OOE+OO 
4.50E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.60E+01 

.00E+00 

.00E+00 
5.25E-04 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.84€+01 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.63~+00 

.00E+00 

.00E+00 

Furl 100k 
nucl i d e  

year  c y c l e  
concent ra t ions ,  grams 
ler  c r i t i c a l  mass 10.1 MT UO2 
5000. r 60000. r 65000. 

. O O E + ~ O  . O O E + ~ O  . OOE+& 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
8.76E+01 8.76E+01 8.76E+01 

.00E+00 .00E+00 .00E+00 

.bOE+OO .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.OilE+OO .00E+00 .OOE+OO 
4.51€+01 4.51€+01 4.51€+01 

.00E+00 .00E+00 .00E+00 
4.74E-01 4.98E-01 5.22E-01 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 
2.60€+01 2.60€+01 2.60E+01 

.00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 
5.25E-04 5.25E-04 5.25E-04 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
1.8LE+01 1.84€+01 1.84€+01 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .OOE+OO 
8.63E+00 8.63E+00 8.63€+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

year  c y c l e  
concent ra t ions ,  g r m s  

f i s s i o n  

f i s s i o n  

p roduc t s  

10000. . 00E+r;b2 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8 .76~+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.44E+01 
.00E+00 

1.17E+00 
.00E+00 . OOE+OO 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 

2 .60~+01  
.00E+00 
.00E+00 

5.25E-04 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

1.84E+01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

8.63€+00 
.00E+00 
.00E+00 

p roduc t s  

page 173 

page 174 
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b a s i s  = e r  c r i t i c a l  mass 10.1 WT UO2 
i n i  t i e l  40000. r 45000. r 50000. g5000 r 60000. r 65000. r 70000. r100000. r200000. r250000. 

c d l l O  5.61E-01 5.61E-61 5 . 6 1 ~ - 6 1  5 6 E  5 . 6 1 1  5 . 6 1 ~ - 6 1  5.61E-61 5.61E-61 5.61E-61 5.61E-61 5.61E-6; 
n b l l l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
n o l l l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t c l l l  .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r u l l l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r h l l l  .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+OO .00E+00 .00E+00 .00E+00 .00E+00 
p d l l l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00. .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
p d l l l m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
a g l l l  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
s g l l l m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
c d l l l  5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 5.01E+00 
c d l l l m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
n b l l 2  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
m o l l 2  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
t c l l 2  .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ru112  .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
r h l l 2  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
pd112 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 ,00E+00 .00E+00 
a g l l 2  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
c d l l 2  3.2fE+00 3.25€+00 3.25€+00 3.25Et00 3.25E+00 3.25€+00 3.25E+00 3.25€+00 3.25E+OO 3.25€+00 3.25E+00 
m o l l 3  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t c 1 1 3  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ru113  .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
rh113  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
pd113 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ag113 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ag113m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cd113 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 
c d l l 3 r n  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
in113  4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 
i n l l 3 m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
m o l l 4  .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
t c 1 1 4  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
ru114 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
rh114 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .OOE+OO .00E+00 .00E+00 
pd114 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
ag114 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cd114 4.91€+00 4.91€+00 4.91€+00 4.91E+00 4.91€+00 4.91€+00 4.91E+00 4.91E+00 4.91E+00 4.91E+00 4.91E+00 
i n 1 1 4  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 
i n l l 4 m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
sn114 1.10E-04 1.10E-04 1. lOE-04 1.1OE-04 1, lOE-04 1.10E-04 1. lOE-04 1.10E-04 1.lOE-04 l . lOE-04  l . lOE-04  
m o l l 5  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
t c115  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  
ru115 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
rh115 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
pd115 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
ag115 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
a g l l 5 m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
cd115 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
c d l l 5 m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
in115  1.67€+00 1.67E+00 1.67E+00 1.67E+OO 1.67E+00 1.67€+00 1.67E+00 1.67E+OO 1.67€+00 1.67€+00 1.67€+00 
i n l l 5 m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 

1 
P a r t  B 8% UO2 i n  T u f f  (47% HZ01 DBF F u e l  lOOk y e a r  c y c l e  f i s s i o n  p r o d u c t s  page 175 

0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 HT U02 

i n i  t i a l  40000. r 45000. r 50000. r !5000 r 60000. r 65000. r 70000. r100000. r200000. r250000. 
sn115 8.75E-02 8 . 7 5 ~ - 6 2  8 . 7 5 ~ - 6 2  8 . 7 5 ~ - 6 2  8.75k-62 8 . 7 5 ~ - 6 2  8 . 7 5 ~ - g 2  8 . 7 5 ~ - g 2  8 . 7 5 ~ - g 2  8.75E-g2 1 . 7 5 ~ - i 5  
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tc116  
ru116 
rh116 
pd116 
ag116 
s g l l 6 m  
cd116 
in116  
i n 1  l6m 
sn116 
t c 1 1 7  
ru117  
rh117  
pd117 
ag117 
ag117m 
cd117 
c d l  l7m 
i n 1 1 7  
i n l l 7 m  
sn117 
s n l  l7m 
tc118  
ru118 
rh118 
pd118 
ag118 
ag118m 
cd118 
in118  
i n l l 8 m  
sn118 
ru119 
rh119 
pd119 
ag119 
cd119 
c d l  l9m 
in119  
i n l l 9 m  
s n l l 9  
s n l  l9m 
ru120 
rh l2O 
pdl2O 
ag120 
cdl2O 
in120  
i n l 2 0 m  
s n l 2 0  
rh121 

1 
P a r t  B 

0 
T u f f  (47% H2O) DBF Fue l  100k year  c y c l e  

n u c l i d e  c o n c e n t r a t i o n s ,  gra 
f i s s i o n  p r o d u c t s  page 176 

h a s i s  =nrr  critical mass 10 .1  MT UO? ---,  - 55boi. . - . -- - . - . . .. . --- 
i n i t i a l  40000. r 45000. y r  50000. r 60000. y r  65000. y r  70000. r100000. yr200000. yr250000. 

p d l 2 l  . OOE+OO .00E+80 .OOE+OO .00E+i; .00~+:0 .OOE+00 .00E+00 . O O E + ~ O  .00E+OO .OOE+OO .ooE+%; 
a g l 2 1  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
c d l 2 1  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
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P a r t  B 
0 

i n i t i a l  
2.22E-07 
1.69E-09 
3.61E+00 
8.47E-10 

.00E+00 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 
2.22€+00 

.00E+00 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.63~+00 

.00E+00 

.00E+00 
3.56E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.68E+OO 
1.69E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.46€+00 

.00E+00 

.00E+00 
5.36E-03 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
5.20E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
4.45€+00 

H20) DBF  Fuel  l ook  year c y c l e  
n u c l i d e  concent ra t ions .  gra 
b a s i s  = er  c r i t i c a l  mass 10.1 MT U02 

40000. r 45000. r 50000. r g5000 r 60000. r 65000. y r  
2 . 1 9 ~ - 8 7  2 . 1 1 ~ - 8 7  2 . 0 4 ~ - 8 7  1 . 9 7 ~ - g 7  1.91E-87 1.84E-07 
1.66E-09 1.61E-09 1.55E-09 1.50E-09 1.45E-09 1.40E-09 
3.68€+00 3.83E+00 3.98€+00 4.13€+00 4.27E+00 4.41€+00 
8.47E-10 8.47E-10 8.47E-10 8.47E-10 8.47E-10 8.47E-10 

.00E+00 .00E+O0 .00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p roduc t s  page 177 
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I n l 2 7 m  
sn127 
sn127m 
sb127 
t e 1 2 7  
t e l 2 7 m  

1127 
xe127 
119128 
cd128 
i n l 2 8  
sn128 
sb128 
sb128m 
t e 1 2 8  

i 1 2 8  
xe128 
cd129 
i n 1 2 9  
s n l 2 9  
sn129m 
s b l 2 9  
t e 1 2 9  
te129m 
i 129 

x e l 2 9  
xe129m 
cd130 
i n 1 3 0  
sn130 
sb130 
sb l30m 
t e 1 3 0  

i 130 
i130m 

xe130 
cd13 1 
i n 1 3 1  
sn131 
sb131 
t e 1 3 1  
t e l 3 l m  

i 1 3 1  
xe13 1 
x e l 3 l m  

P a r t  B 

cd132 
i n 1 3 2  
sn132 
sb132 
sb132m 
t e 1 3 2  
i 132 

xe132 
cs132  
ba132 

T u f f  (47% H20) DBF F u e l  100k year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  e r  c r i t i c a l  mass 10.1 M T  U02 

50000. yrz! 5000. y r  60000. y r  65000. y r  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

7.09€+02 7.09E+O2 7.09€+02 7.09E+02 
.00E+00 .00E+00 .00E+00 .00E+00 

4.87E-06 4.87E-06 4.87E-06 4.87E-06 

f i s s i o n  p r o d u c t s  page 178 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

7.09€+02 
.00E+00 

4.87E-06 



,ut BBA000000-01717-0200-00021 REV 00  Aug 2 9  10:33 1996 F i l e  Name: o r igen9 .ou tp  ATTACHMENT XXIII - Page 169 

i 135 
xe135 
xe135m 
c s  135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136  
i 136 
i 136m 

xe136 
cs136 
ba136 
ba136m 

1 
P a r t  B 

0 
8% UO2 i n  T u f f  (47% HZO) OBF F u e l  lOOk year  cycle 

n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  - e r  c r i t i c a l  mass 10.1 MT UO2 

50000. yr-! 5000. y r  60000. r 65000. y r  
.00E+00 .00E+00 .OOE+!O .00E+00 
.00E+00 .00E+00 .OOE+OO .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.04E+03 1.04E+03 1.04E+03 l.OGE+03 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  page 179 

i n i t i a l  
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.04E+03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

70000. y r l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.04E+03 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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be138 
l a 1 3 8  
sb139 
t e 1 3 9  

1139 
xe139 
c s  139 
ba139 
La139 
ce139 
p r 1 3 9  
t e 1 4 0  
i 140 

xe140 
cs140 
ba140 
La140 
ce140 
p r 1 4 0  
t e 1 4 1  

1141 
xe141 
cs141 
ba141 
l a 1 4 1  
ce141 
p r 1 4 1  
nd14 1 
te142  
i 142 

xe142 
cs142 
b a t 4 2  
La142 
ce142 
p r l 4 2  
p r l 4 2 m  
nd142 

i 1 4 3  

P a r t  B 

xe143 
cs143 
ba 143 
La143 
ce143 
p r143  
nd143 
i 144 

xe144 
cs144 
be144 
La144 
ce144 
p r 1 4 4  
pr 144m 
nd144 
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T u f f  (47% H20) D B F  F u e l  lOOk 
nuc 1 i de 

year  c y c l e  
c o n c e n t r a t i o n s ,  grams 

! e r  c r i t i c a l  mass 10.1 M T  UO2 
5000. y r  60000. y r  65000. y r  

.00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 
9.53€+02 9.53€+02 9 . 5 3 ~ + 0 2  

.00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 
9.7OE+02 9.70€+02 9.70E+02 

b r-. ;f' 

: 2: 
, , 2 
. : 

f i s s i o n  p r o d u c t s  page 

b a s i s  = 
50000. y r  

.00E+00 

.00E+00 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

9.53€+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.OOE+OO 
.00E+00 
.00E+00 

9.70€+02 
- d: ,., 



P a r t  B 
0 

1996 F i l  e Name: or  

8% U02 i n  T u f f  (47% 

i n i t i a l  
8.64E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.79€+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.23€+02 
.00E+00 

1.85E+02 
.00E+00 

H2O) DBF 

REV 00 

Fue l  100k year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  = e r  c r i t i c a l  mass 10.1 M T  U02 

50000. y r  g5000 r 60000. r 65000. y r  
8.64€+00 8.64~+g0 8.64E+80 8.64€+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+Ob .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

8.79€+00 8.79€+00 8.79€+00 8.79Et00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .OOE+OO .00E+00 

1.23E+02 1.23E+02 1.23E+02 1.23€+02 
.00E+00 .00E+00 .00E+00 .00E+00 

1.85E+02 1.85€+02 1.85E+02 1.85E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
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.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.76E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.57€+01 

.00E+00 

.00E+00 
2.01€+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.65E+01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

page 182 P a r t  B 
0 

' u f f  (47% H20) DBF F u e l  lOOk year  c y c l e  
n u c l i d e . c o n c e n t r a t i o n s ,  grams 
b a s i s  - e r  c r i t i c a l  mass 10.1 HT UO2 

50000. yr-! 5000. y r  60000. r 65000. y r  
1.64E+01 1.64€+01 1.64E+g1 1.64€+01 

.00E+00 .00E+00 .OOE+OO .00E+00 
2 . 1 5 ~ + 0 0  2.15€+00 2 . 1 5 ~ + 0 0  2.15€+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00c+00 .00E+00 .00E+00 
6.66E-01 6.66E-01 6.66E-01 6.66E-01 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+OO .00E+00 .00E+00 .00E+00 
1.12E+01 1.12E+01 l . l 2E+Ol  1.12E+01 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  I p r o d u c t s  

i n i t i a l  
1.64€+01 

.OOE+OO 
2.15€+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.66E-01 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
t.l2E+O1 

.00E+00 

.00E+00 

.00E+00 

70000. y r l  
1,64E+01 

.00E+00 
2.15€+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 
6.66E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E+01 

.00E+00 

.00E+00 

.00E+00 
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P a r t  B 8% U02 i n  T u f f  (47% H20) D B F  F u e l  lOOk year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s .  grams 

i n i t i a l  
7.00E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.62E-02 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 
1.35E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.85E-03 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

5OO~~SiS =D e r  c r i t i c  
5000. y r  

7.00E-8: 7.00E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

3.62E-02 3.62E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 

1.35E-02 1.35E-02 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.OOE+OO .00E+00 
.00E+00 .00E+00 

3.85E-03 3.85E-03 
.00E+00 .00E+00 
.00E+00 . OOE+OO 

, .00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
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ho165 
dy166 
ho166 
ho166m 
e r 1 6 6  
e r 1 6 7  
er167m 
e r 1 6 8  
yb168 
e r 1 6 9  
tm169 
yb169 
e r170  
tm170 
tml7Om 
yb170 
e r 1 7 1  
tm171 
yb171 
e r172  
tm172 
yb172 

: o t a l  

P a r t  B 

i n i t i a l  
h 3 .00E+00 
li 6 .00E+00 
li 7 .00E+00 
b e  9 .00E+00 
b e  10 2.33E-06 

c 14 5.66E-08 
n i  66 .00E+00 
c u  66 .00E+00 
z n  66 .00E+00 
cu  6 7  .00E+00 
z n  6 7  .00E+00 
z n  6 8  .00E+00 
zn 6 9  .00E+00 
z n  69m .00E+00 
ga 6 9  .00E+00 
z n  70 .00E+00 
ga 70 .00E+00 
ge 70 .OOE+OO 
zn 7 1  .OOE+OO 
z n  71m .00E+00 
ga 7 1  .OOE+OO 
ge 7 1  .00E+00 
ge 71m .00E+00 
c o  72 .00E+00 
n i  72 .00E+00 
c u  72  .00E+00 
z n  72 .OOE+OO 
ga 72 .00E+00 
ge 72  .00E+00 
co 73  .00E+00 
n i  73  .00E+00 
cu 7 3  .00E+00 

T u f f  (47% 

2.94E-03 
.00E+00 
.00E+00 

3.19E-19 
3.07E-04 
1.25E-06 

.00E+00 
3.38E-07 

.00E+00 

.00E+00 
4.80E-07 

.00E+00 
5.06E-07 

.00E+00 

.00E+00 
2.88E-09 

.00E+00 

.00E+00 
7.02E-07 

.00E+00 

.00E+00 
4.57E-07 
2.78E+04 

H2O) D B F  Fue l  l o o k  
n u c l  i 

y e a r  c y c l e  
de r a d i o a c t i v i t v .  c u r i e s  

b a s i s  =per  c r i !  
50000. y r  55000. y r  . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
2.32E-06 2.31E-06 
1.33E-08 7.24E-09 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+O0 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 . OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

f i s s i o n  p r o d u c t s  

: i c a l  mass 
60000. y r  

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.31E-06 
3.95E-09 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO . OOE+OO . OOE+OO 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
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P a r t  B 8% U02 i n  

i n i t i a l  
zn 76  .00E+00 
ga 76 .00E+00 
ge 76 .OOE+OO 
as 76  .00E+00 
se 7 6  .00E+00 
n i  7 7  .00E+00 
cu 7 7  .00E+00 
zn 7 7  .00E+00 
ga 77  .00E+00 
ge 77  .00E+00 
ge 77m .00E+00 
as 7 7  .00E+00 
se 77  .00E+00 
se 77171 .00E+00 
n i  78 .00E+00 
cu 78 .00E+00 
zn 78 .00E+00 
ga 78  .00E+00 
ge 78  .00E+00 
as 78  .00E+O0 
se 7 8  .00E+00 
cu 7 9  .00E+00 
zn  7 9  .00E+00 
ga 79  .00E+00 
ge 79  .00E+00 
as 79  .00E+00 
se 7 9  4.82E-02 
se 79m .00E+00 
b r  79  .00E+00 
b r  79m .00E+00 
k r  7 9  .00E+00 
cu 8 0  .00E+00 
zn 8 0  .00E+00 
ga 8 0  .00E+00 
ge 8 0  .00E+00 

T u f f  (47% H2O) DBF Fuel  lOOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c 
b a s i s  =per c r i t i c a l  mass 

45000. r 50000. y r  55000. y r  60000. 
.OOE+80 .00E+00 .00E+00 . O O E + ~ ;  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+O0 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

4.75E-02 4.70E-02 4.65E-02 4.60E-02 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.OOE+OO .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

u r i e s  
10.1 MT ua 
65000. 

.OOE+$; 

.00E+00 

.00E+00 

.00E+00 

.OOE+OC 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE*00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.55E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 

100000. yr200000. y r i  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

4.23E-02 3.43E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
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P a r t  B 

ge 82  
as 82 
as 82m 
se 82  
b r  82 
b r  82m 
k r  82 
zn 83 
ga 83 
ge 83 
as 83 
se 83 
se 83m 
b r  83 
k r  8 3  
k r  83m 
ga 84 
ge 84 
as 84 
se 8 4  
b r  84 
b r  84m 
k r  84 
ga 85 
ge 8.5 
as 85 
se 85 
se 85m 
b r  85 
k r  85 
k r  85m 
rb 85 
ge 86 
as 86 
se 86 
b r  86 
b r  86m 
kr 86 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

. .00E+00 
.00E+00 

,- .00E+00 

T u f f  ( 4 7 %  H20) D B F  Fue l  100k year  c y c  
nuc 1 i de r a d i  oa 
b a s i s  =per c r i  

50000. y r  55000. yr 
.OOE+OO .00E+00 
.00E+00 .00E+O0 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 

e 
:tivity, ct 
i c a l  mass 
60000. yr . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products 
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P a r t  B 8% UOZ i n  

i n i t i a l  
b r  8 8  .00E+00 
k r  88 .00E+00 
r b  88 .OOE+OO 
sr  88 .OOE+OO 
as 89 .00E+00 
se 89 .00E+00 
b r  89 .00E+00 
k r  89 .00E+00 
r b  89 .00E+00 
s r  8 9  .00E+00 

y 8 9  .00E+00 
y 89m .00E+00 

as 9 0  .00E+00 
se 9 0  .00E+00 
b r  9 0  .00E+00 
k r  9 0  .00E+00 
r b  9 0  .00E+00 
r b  90m .00E+00 
s r  90  .00E+00 

.00E+00 : A. .OOE+OO 
z r  90  .00E+00 
z r  90m .00E+00 
se 9 1  .00E+00 
b r  91  .00E+00 
k r  91  .00E+00 
r b  91  .00E+00 
s r  9 1  .00E+00 
y 9 1  .00E+00 
y 91m .00E+00 

z r  91  .00E+00 
nb 91  6.39E-28 
se 9 2  .00E+00 
b r  9 2  .00E+00 
k r  9 2  .00E+00 
r b  9 2  .00E+00 
s r  9 2  .00E+00 

y 9 2  .00E+00 
z r  92 .00E+00 
nb92  4.39E-11 
se 93 .00E+00 

T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.18E-05 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H2O) DBF 

,5000 
.oo;+t;: 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

5.02E-31 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.39E-11 
.00E+00 

Fuel  lOOk year c y c l  
n u c l i d e  radioac 
b a s i s  =per c r i t  

50000. r 55000. y r  . O O E + ~ O  .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 

4.39E-11 4.39E-11 
.00E+00 .00E+00 

e 
, t i v i t y ,  ct 
i c a l  mass 
60000. y r  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
4.39E-11 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.18E-05 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  

10000. r2 
.00€+80 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.39E-11 
.00E+00 

I products 



Aug 29 10:33 1996 F i l e  Name: origen9.output BBA000000-01717-0200-00021 REV 00  ATTACHMENT XXIII - Page 176 

br  93 .00E+00 
k r  93 .00E+00 
r b  93 .00E+00 
sr  93 .00E+00 
y 93 .00E+00 

z r  93 1.11E+00 
nb 93 .OOE+OO 
nb 93m 1.11E+00 
br  94 .00E+00 
k r  94 .00E+00 
r b  94 .00E+00 

1 
Part  B 6% U02 i n  

0 

i n i  t i a l  
.00E+00 
.00E+00 
.00E+00 

2.81E-05 
.00E+00 . OOE+OO 
.OOE+OO 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

1.74E-07 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
l . l lE+OO 

.00E+00 
l . l lE+OO 

.00E+00 

.00E+00 

.00E+00 

Tuf f  (47% 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 
l . l lE+OO 

.00E+00 
1.11E+00 

.00E+00 

.00E+00 

.00E+00 

H20) DBF Fuel 100k 
nuc 1 i 
basis 

50000. yr 5 
.00E+00 
.00E+00 
.00E+00 

1.86E-05 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 

1.73E-07 
.00E+00 . 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

year cyc le  
de r a d i o a c t i v i t y .  cur 

=per c r i t i c a l  mass 
5000. yr 60000. 

.00E+00 .ooE+% 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.5 fE-05 1.32E-05 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OUE+OO 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 . OOE+OO 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.OOE+OO .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 
1.73E-07 1.73E-07 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .00E+00 

.00E+00 .OOE+OO 

.00E+00 .00E+00 

12 
70000. y r l  

.00E+00 

.00E+00 

.00E+00 
9.42E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.73E-07 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

f i s s i o n  products page 166 
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P a r t  B 8% UO2 i n  T u f f  (47% H2O) DBF F u e l  l o o k  y e a r  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t v .  c u r i e s  

f i s s i o n  p r o d u c t s  page 189 

z r 1 0 0  
n b l  00 
n b l  OOm 
molOO 
t c 1 0 0  
r u l O O  
r b l O l  
s r l O l  

y l 0 l  
z r l O l  
n b l O l  
mo lO l  
t c l O l  
rulOl 
s r 1 0 2  

y102 
21-102 

b a s i s  = e r  c r i t i c a l  mass 10.1 MT U02 
i n i t i a l  40000. r 45000 r 50000. r 5 5 f 0 0  r 60000. r 65000. r 70000. r100000. rZ00000. r250000. 
.00E+00 . OOE+!O . O O E + ~ O  . OOE+!O .OOE+EO . O O E + ~ O  .OOE+EO . o o E + ~ o  .OOE+!O . O O E + ~ O  .00E+gb 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
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P a r t  B 8% UOZ i n  Tuff (47% H20) DBF Fue l  100k year  c y c l e  
0 n u c l i d e  rad ioac t iv i t y ,  c u r l e s  

pd106 
ag106 

y107 
z r107  
nb107 
mo107 
t c 1 0 7  
ru107 
rh107 
pd107 
pdl07m 
ag107 
21-108 
nb108 
mo108 
tc108  
ru108 
r h l O 8  
rh l08m 
pd108 
ag108 
ag108m 
cd108 
21-109 
nb109 
rno109 
tc109  
ru109  
rh109 
rh l09m 
pdlO9 
p d l  O9m 
ag109 
ag109m 
cd109 
n b l l O  
m o l l 0  
t c l l O  
r u l l O  
r h l l O  
r h l l 0 m  
pdllO 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

b a s i s  =ner critical mias 10.1 Y T  UO? 

f i s s i o n  p r o d u c t s  page 190 
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I 

Part B 8% UO2 in Tuff (47% HZO) DBF Fuel 100k year cycle 
0 nuclide radioactivity, curies 

basis raer critical mass 10.1 I T  U02 

cdllO 
nbll 1 
no11 1 
tclll 
rulll 
rhlll 
~ d l l l  

initial 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

fission products page 191 

ail 1 lm 
cdlll 
cdll lm 
nbll2 
moll2 
tcl12 
rull2 
rhll2 
pdll2 
ag112 
cdll2 
moll3 
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
cdl l3m 
in113 
inll3m 
moll4 
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
inll4m 
sn114 
moll5 
tc115 
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
cdl l5m 
in115 

1 .':.' fn115n 
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P a r t  B 

sn115 
tc116  
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117  
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  1 7m 
in117  
i n l l 7 m  
sn117 
s n l  l7rn 
tc118 
ru118 
rh118 
pd118 
a9118 
ag118m 
c d l l 8  
i n 1  18 
in118m 
sn118 
ru119 
r h l l 9  
p d l l 9  
a g l l 9  
cd119 
c d l  19m 
in119 
i n l l 9 m  
s n l l 9  
s n l  l.9m 
ru l2O 
rh l2O 
pd120 
agl2O 
cdl2O 
in120 
inl2Orn 
snl2O 
r h l 2 1  

P a r t  B 

i n i t i a l  
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OG 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

T u f f  (47% 

H201 DBF 

15000. 
.00E+gk 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 

HZ01 DBF 

Fuel  1OOk year  ~ y c l e  
n u c l i d e  r a d ~ o a c t i v i t y ,  c i  
b a s i s  = e r  c r i t i c a l  mass 

50000. r 55g00 r 60000. 
.OOE+~O .ooi+go . OOE+& 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 . OOE+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 ,00E+00 
.00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 

f i s s i o n  I p roduc t s  

Fuel  100k year  c y c l e  f i s s i o n  p roduc t s  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
basis  =par c r i t i c a l  mass 10.1 MT U02 

page 192 

page 193 , 

, Ji 
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p d l 2  1 
a9121 
cd l21  
in121 
in121m 
sn121 
sn121m 
sb121 
r h l 2 2  
pd l22 
a9122 
cd122 
in122 
inl22m 
sn122 
sbl22 
sbl22m 
te122 
rh123 
pd123 
ag123 
cd123 
in123 
i n123m 
sn123 
snl23m 
sb123 
te123 
tel23m 
pd124 
a9124 
cd124 
i n124 
sn124 
sb124 
sbl24m 
te124 
pd125 
a9125 
cd125 
in125 
in125m 
sn125 
sn125m 
sb125 
te125 
te125m 
pd126 
ag126 
cd126 
in126 
sn126 

1 
Pa r t  B 

0 

i n i t i a l  
.00E+00 

i n i  t i e l  
1.86E-02 
1.33E-01 

Tu f f  (47% H20) DBF Fuel 10Ok year cyc le  
nuc l i de  r a d i o a c t i v i t y .  cu r i es  

f i s s i o n  products page 194 

bas is  er  c r i t i c a l  mass 10.1 MT U02 
50000. r 5%00 r 60000. r 65000. y r  70000. r l00000. r200000. r250000. 

1.71E-g2 1 .65~-82 1.59E-82 1.54E-02 1 .49~ -g2  1.21E-g2 6 .04~ -83  4.27E-8; 
1.22E-01 1.18E-01 1.14E-01 1.10E-01 1.06E-01 8.63E-02 4.31E-02 3.05E-02 
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t e l 2 6  
xe126 
09127 
c d l 2 7  
i n 1 2 7  
i n l 2 7 m  
sn127 
sn127m 
s b l 2 7  
t e l 2 7  
te127m 

C127 
xe127 
89128 
cd128 
i n128 
sn128 
sb128 
sb128m 
te128 
i 128 

xe128 
c d l 2 9  
in129  
sn129 
snl29m 
s b l 2 9  
te129 
te l29m 
i 129 

x e l 2 9  
xel29m 
cd130 
i n 1 3 0  
sn130 
sb130 
sbl30m 
te130 
i 130 
i 130m 

xe130 
cd131 
in131  
sn131 
sb131 
te131 
t e l 3 l r n  

i 1 3 1  
xe131 
x e l 3 l m  

1 
P a r t  B 

0 
T u f f  (47% H2O) DBF Fue l  l o o k  year  c y c l e  

n u c l i d e  r a d i o a c t i v i t y ,  c u r  
f i s s i o n  p r o d u c t s  page 195 

basis =aer c r i t i c a l  mass 10.1 M T  \In7 
i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

...I 



I9 10:33 

te132 
1132 

xe132 
cs132 
be132 
in133  
sn133 
sb133 
te133 
te133m 
i 133 
i 133m 

xe133 
xe133m 
cs133 
ba133 
in134 
sn134 
sb134 
sb134m 
te134 
i 134 
i 134m 

xe134 
xe134m 
cs134 
cs134m 
ba134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 
i 136 
i 136111 

xe136 
cs136 
ba136 
ba136rn 

P a r t  B 

sb137 
te137  

i 1 3 7  
xe137 
cs137 
ba137 
ba137m 
sb138 

1996 F i l  

i n i t i a l  
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

Name: or 

. OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OQ 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.20€+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
.00E+00 

u f  f (47% 

,0000. y r  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

H20) DBF 

vt  BBA000000-01717-0200-00021 REV 00 

Fue l  lOOk year c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  CI 
b a s i s  =per c r i t i c a l  mass 

50000. y r  55000. y r  60000. y r  
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 

ATTACHMENT XXIIl - Page 185 

f i s s i o n  p r o d u c t s  
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P a r t  B 
0 

8% UO2 i n  T u f f  (47% 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

H20) DBF Fue l  lOOk year  c y c l e  f i s s i o n  p r o d u c t s  page 197 
n u c L i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 M T  U O 2  

50000. r 55000. y r  60000. y r  65000. y r  70000. r100000. r200000. r250000. . O O E + ~ O  .00E+00 .00E+00 .00E+00 . o o E + ~ o  .ooE+!o . o o E + ~ o  .00E+86 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+O0 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 



Aug 29 10:33 1996 F i  l c  Name: origen9.output BBA000000-01717-0200-00021 REV 00 ATTACHHENT X X I  I I - Page 187 

Part B 8% U02 i n  Tuff (47% H20) DBF Fuel lOOk year c y c l e  f iss ion products page 198 
0 nuclide radioact iv i ty ,  curies 

basis =oer c r i t i c a l  mass 10.1 HT U02 
i n i t i a l  L0000. vr 45000. vr 
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P a r t  B 8% UO2 i n  
0 

i n i t i a l  
sm154 .00E+00 
eu154 .OOE+OO 
gd154 .00E+00 
l a 1 5 5  .00E+00 
ce155 .00E+00 
p r155  .00E+00 
nd155 .00E+00 
pm155 .00E+00 
sm155 .00E+00 
eu155 .00E+00 
gd155m .OOE+OO 
gd155 .00E+00 
ce156 .00E+00 
p r 1 5 6  .00E+00 
nd156 . OOE+OO 
pm156 .OOE+OO 
$111156 .00E+00 

T u f f  (47% H2O) DBF Fue l  lOOk year  c y c l e  f i s s i o n  p r o d u c t s  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 

50000. r 55000. r 60000. r 65000. r 70000. r100000. r200000. r25  . OOE+iO .00E+i0 . O O E + ~ O  .OOE+i0 . O O E + ~ O  .ooE+&o . o o E + ~ o  
.00E+00 .00E*00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E*00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE*OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
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eu156 
gd156 
ce157 
p r 1 5 7  
nd15 7 
pm157 
sm157 
eu157 
gd157 
p r 1 5 8  
nd158 
pm158 
sm15 8 
eu158 
94158 
p r 1 5 9  
nd159 
pin159 
sm159 
eu159 
gd159 
t b 1 5 9  
nd160 
pin160 
sm160 
eu160 
gd160 
tb160  
dy 160 
n d l C l  
pm161 
sm16 1 
eu161 
gd161 
t b 1 6 1  

1 
P a r t  B 

0 

i n i t i a l  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

T u f f  (47% H 2 O )  DBF F u e l  l o o k  year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per  c r i t i c a l  mass 10.1 M T  U02 

50000. y r  55000. y r  60000. y r  65000. y r  70000. y r l  
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .OOE+OD 
.00E+00 .00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  page 200 
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tu165 
ad165 
tb165 
dy165 
dy165m 
ho165 
dy166 
ho166 
ho166m 
er166  
e r  167 
er167m 
er168 
yb168 
e r  169 
tm169 
yb169 
e r  170 
tm170 
tml70m 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
y b l 7 2  

t o t a l  
1 

P a r t  B 
0 

bizibm 
b i 2 1 0  
b i 2 l l  
b i 2 1 2  
b i 2 1 3  
b i 2 1 4  
p02 10 
p 0 2 l  lrn 
po211 
p02 12 
p02 13 
po214 

T u f f  (47% H2O) DBF Fue l  lOOk year c y c l e  
n u c l i d e  c o n c e n t r a t i o n s .  grams 
b a s i s  : 

999999. 
1 .1  o E + G  
2.38E-14 

c r i t i c a l  

a c t i n i d e s  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
'.95E+00 

page 201 
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P a r t  B 
0 

T u f f  (47% 

1.17E-14 1.17E-14 
2.33E-16 4.33E-16 
2.52E-08 .41E-08 
3.52E-12 3 . 2 4 ~ - 1 2  

.00E+00 .00E+O0 
2.64E-11 2.64E-11 
9.09E-14 1.69E-13 
4.55E-05 2.55E-05 
3.26E-08 3.00E-08 
1.23E-10 1.23E-10 

.00E+00 .00E+00 
6.72E-06 6.71E-06 
5.27E-10 9.80E-10 
1.44E-04 1.33E-04 
7.08E+00 3 . 9 7 ~ + 0 0  
3.07E-07 5.72E-07 
9.76E-05 8.98E-05 
4.76E-03 4.75E-03 
3.75E-11 6.98E-11 

.OOE+OO .OOE+OO 
1.1OE-05 l . lOE-05  
1.02E-07 1.9OE-07 
2.86EtOl 2.63€+01 
3.38Et02 1.90E+02 
6.47E-07 6.47E-07 

HZ01 D B F  Fue l  100k year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s .  grams 
b a s i s  =per  c r i t i c a l  mass-10.1 MT U02 

i n i t i a 1 3 0 0 0 0 0 .  yr500000. yr999999. y r  
t h232  4.32€+02 4.98E+02 7.64Et02 1.42EtO3 
th233  .00E+00 .00E+00 .00E+00 .00E+00 
t h 2 3 4  1.25E-04 1.25E-04 1.25E-04 1.25E-04 
pa231 7.28E+00 7.28€+00 7.28€+00 7.28€+00 
pa232 .00E+00 .00E+00 .00E+00 .00E+00 
pa233 2.98E-04 2.94E-04 2.75E-04 2.34E-04 
pa234m 4.23E-09 4.23E-09 4.23E-09 4.23E-09 
pa234 1.89E-09 1.89E-09 1.89E-09 1.89E-09 
pa235 .00€+00 .00E+00 .00E+00 . OOE+OO 

u230 .00E+00 .00E+00 .00E*00 .00E+00 

a c t i n i d e s  page 202 
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P a r t  B 8% UOZ. i n  T u f f  (47% HZ01 OBF Fue l  l o o k  year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 

i n i t i a l 3 0 0 0 0 0  r500000. r999999. 
cm242 .00E+00 . O O E + ~ O  . O O E + ~ O  . O O E + ~ L  
cm243 .00E+00 .00E+00 .00E+00 .00E+00 
cm244 .00E+00 .00E+00 .00E+00 .00E+00 
cm245 1.91E-21 3.23E-23 2.66E-30 .00E+00 
cm246 1.14E-30 7.51E-34 .00E+00 .00E+00 
cm247 2.31E-17 2.30E-17 2.28E-17 2.23E-17 
cm248 8.97E-20 8.10E-20 5.39E-20 1.94E-20 
cm249 .00E+00 .OOE+OO .00E+00 .00E+00 
cm250 2.50E-39 3.41E-40 .00E+00 .00E+00 
cm251 .00E+00 .00E+00 .00E+OO .00E+00 
bk249 .00E+00 .OOE+OO .00E+00 .00E+00 
bk250 .00E+00 .00E+00 .00E+00 .00E+00 
bk251 .00E+00 .00E+00 .00E+00 .00E+00 
c f 2 4 9  .OOE+OO .00E+00 .00E+00 .00E+00 
c f 2 5 0  .00E+00 .00E+00 .00E+00 .00E+00 
c f 2 5 1  .00E+00 .00E+00 .00E+00 .00E+00 
c f 2 5 2  .00E+00 .00E+00 .00E+00 .00E+00 
c f 2 5 3  .00E+00 .00E+00 .00E+00 .00E+00 
c f 2 5 4  .00E+00 .00E+00 .00E+00 .00E+00 
c f 2 5 5  .00E+00 .00E+00 .00E+00 .00E+00 
es253 .OOE+OO .00E+00 .00E+00 .OOE+00 
es254m .00E+00 .00E+00 .00E+00 .00E+00 
es254 .00E+00 .00E+00 .00E+00 .00E+00 
es255 .00E+00 .00E+00 .00E+00 .00E+00 

s250 .00E+00 .00E+00 .00E+00 .00E+00 
o t a l  8.85€+06 8.85€+06 8.85E+06 8.85€+06 

P a r t  B 8% UO2 i n  T u f f  (47% HZ01 DBF F u e l  lOOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t v .  c u r i e s  

a c t  i n i d e s  

a c t i n i d e s  

page 203 

page 204 

b a s i s  =per c r i t i c a l  mass 10.1 HT UOZ 
i n i t i a l 3 0 0 0 0 0 .  rS00000. r999999. 

h e  4 .00E+00 .ooE+!o . o o E + ~ o  . o o E + ~ ~  
t l 2 0 6  1.35E-05 1.27E-05 9.24E-06 5.18E-06 
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t 1 2 0 7  
t 1208 
t 1209 
pb206 
pb207 
pb208 
pb209 
pb2lO 
pb21 l  
pb212 

E:;:: 
b i 2 0 9  
b i2 lOm 
b i 2 l O  
b i 2 1 1  
b i 2 1 2  
b i 2 1 3  
b i 2 1 4  
p0210 
p o 2 l  lm  
p 0 2 l l  
p02 1  2  
~ 0 2 1 3  
po214 
p02 15 
po216 
po218 
a t 2 1 7  
rn218 
rn219 
rn220 
rn222 
f r221  
f r223 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227  
th228 
th229 
th230 
th23 1  

P a r t  B 

th232 
th233  
th234  
pa231 
pa232 

i n i  t i a l 3  
4.74E-05 

.00E+00 
2.90E+00 
3.44E-01 

.00E+00 

T u f f  (47% HZ01 DBF Fue l  lOOk 
nuc 1 i 
b a s i s  

i00000. r999999. 
8.3%-85 1.56E-gi 

year c y c l e  
de r a d i o a c t i v i t y ,  c u r i e s  

=per c r i t i c a l  mass 10.1 MT 

: !  is 
I i, 

. i! 
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u236 
1.1237 
u238 
1.1239 
u240 
u24 1 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np24 1 
pu236 
pu237 
pu238 
pu239 
pu240 
pu24 1 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am241 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm24.1 

1 
P a r t  B 

0 
8% UOZ in  T u f f  (47% H20) DBF Fuel  lOOk year c y c l e  

n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per c r i t i c a l  mass 10.1 MT U02 

i n i t i a l 3 0 0 0 0 0 .  yr500OOO. yr999999. y r  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 

3.27E-22 5.55E-24 4.56E-31 .00E+00 
3.42E-31 .00E+00 .00E+00 .00E+00 
2.09E-21 2.08E-21 2.07E-21 2.02E-21 
3.81E-22 3.44E-22 2.29E-22 8.25E-23 

.00E+00 .00E+00 .00E+00 .00E+00 
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em250 
cm25 1 
bk249 
bk250 
bk25 1 
c f 2 4 9  
c f 2 5 0  
c f  25 1 
c f 2 5 2  
c f 2 5 3  
c f 2 5 4  
c f  255 
es253 
es254m 
es254 
es255 

s250 
t o t a l  

P a r t  B 
0 

8% U02 i n  T u f f  (47% H2O) DBF F u e l  lOOk year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 

i n i t i a L 3 0 0 0 0 0 .  yr500000. yr999999. y r  
.00E+00 .00E+00 .00E+00 .00E+00 

3.17E-04 3.17E-04 3.17E-04 3.17E-04 
8.41E-06 8.41E-06 8.41E-06 8.41E-06 
1.62E-05 1.62E-05 1.62E-05 1.62E-05 
9.51E-05 9.31E-05 8.53E-05 6.87E-05 
9.20E-20 2.17E-22 6.71E-33 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 
3.03E-07 3.03E-07 3.03E-07 3.03E-07 

.00E+00 .00E+00 .00E+00 .00E+00 
4.98E-08 4.98E-08 4.98E-08 4.98E-08 
2.95E-09 2.95E-09 2.95E-09 2.95E-09 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
9.59E-08 9.59E-08 9.59E-08 9.59E-08 
2.40E-06 2.40E-06 2.40E-06 2.40E-06 

.00E+00 .00E+00 .OOE+OO .00E+00 
2.53E-09 2.53E-09 2.53E-09 2.53E-09 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.90E-05 2.90E-05 2.90E-05 2.9OE-05 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00€+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.66E-03 2.666-03 2.66E-03 2.66E-03 ' 

.00E+00 .OOE+OO .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 . OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.07E-02 l .07E-02 1.07E-02 1.07E-02 

.OOE+OO .00E+00 .00E+O0 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 
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ni  74 
c u  74 
z n  74 
ga 74 
ge 74 
c o  75 
n i  75 
c u  75 
z n  75 
ga 75 
ge 75 
ge 75m 
as 75 
n i  7 6  
c u  76 

1 
P a r t  B 

0 
8% U02 i n  T u f f  (47% H2O)  DBF Fue l  lOOk year  c y c l e  

n u c l i d e  c o n c e n t r a t i o n s .  arams 
b a s i s  =per  c r i t i c a l  mass-10.1 MT UO2 

i n i t i a 1 3 0 0 0 0 0 .  yr500000. yr999999. 
zn 76 .00E+00 .00E+00 .OOE+OO . o o E + ~ ~  
ga 76  .00E+00 .00E+00 .COE+00 .0GE+00 
se 76  3.39E-01 3.39E-01 3.39E-01 3.39E-01 

f i s s i o n  p roduc ts  page 208 



Aug 29  10:33 1996 F i l e  Name: o r i g e n 9 . o u t p u t  BBA000000-01717-O200-00021 REV 00  ATTACHMENT XXlll - Page 197  

c u  8 1  .00E+00 .00E+00 .00E+00 .00E+00 
z n  8 1  .OOE+OO .00E+00 .00E+00 .00E+00 
ga 8 1  .00E+00 .00E+00 .00E+00 .00E+00 
ge 8 1  .00E+00 .00E+00 .00E+00 .00E+00 
as  8 1  .00E+00 .00E+00 .00E+00 .00E+00 
s e  8 1  .00E+00 .00E+00 .00E+00 .00E+00 
s e  81m .00E+00 .00E+00 .00E+00 .00E+00 
b r  8 1  1.84E+01 1.84E+01 1.84E+01 1.84E+01 
k r  8 1  3.56E-07 3.02E-07 1.58E-07 3.10E-08 
k r 8 1 m  .00E+00 .00E+00 .00E+00 .00E+00 
z n  8 2  .00E+00 .00E+00 .00E+00 .00E+00 
ga 8 2  .00E+00 .00E+00 .00E+00 .00E+00 

1 
P a r t  B 8% UO2 i n  T u f f  (67% H20) DBF F u e l  100k year  c y c l e  

0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 

i n i t i a 1 3 0 0 0 0 0 .  r500000. r999999. 
ge 8 2  .00E+00 . o o E + ~ o  . o o E + ~ o  . o o E + ~ L  
as 82 .00E+00 .00E+00 .00E+00 .00E+00 
as 82m .00E+00 .00E+00 .00E+00 .00E+00 
se 8 2  3.13E+01 3.13€+01 3.13E+01 3.13E+01 
b r 8 2  . 0 0 E ~ 0 0  .OGE+OO .00E+00 .00E+00 
b r  82m .00E+00 .00E+00 .00E+00 .00E+00 
k r  8 2  3.52E-02 3.52E-02 3.52E-02 3.52E-02 
zn 83 .00E+00 .00E+00 .00E+00 .00E+00 
ga 8 3  .00E+00 .00E+00 .00E+00 .00E+00 
ge 83 .00E+00 .00E+00 .00E+00 .00E+00 
as 8 3  .00E+00 .00E+00 .00E+00 .00E+00 
se  83 .00E+00 .00E+00 .00E+00 .00E+00 
se 83m .OOE+OO .00E+00 .00E+00 .00E+00 
b r  83 .00E+00 .00E+00 .00E+00 .00E+00 
k r  83 5.03€+01 5.03E+01 5.03E+01 5.03E+01 
k r  83m .00E+00 .00E+00 .00E+00 .00E+00 
ga 84 .00E+00 .00E+00 .00E+00 .00E+00 
ge 84 .00E+00 .00E+00 .OOE+OO .00E+00 
as  84 .00E+00 .00E+00 .OOE+OO .00E+00 
se  84 .00E+00 .00E+00 .00E+00 .00E+00 
b r  84 .00E+00 .00E+00 .00E+00 .00E+00 
b r  84m .00E+00 .00E+00 .00E+00 .00E+00 
k r  84 1.06€+02 1.06€+02 1.06E+02 1.06E+02 
ga 85 .00E+00 .00E+00 .00E+00 .00E+00 
ge 85 .00E+00 .00E+00 .00E+00 .00E+00 
as 85 .00E+00 .00E+00 .00E+00 .00E+00 
se 85 .00E+00 .00E+00 .00E+00 .OOE+OO 
se  85m .00E+00 .00E+00 .00E+00 .00E+00 
b r  85 .OOE+OO .00E+00 .00E+00 .00E+00 
k r 8 5  .00E+00 .00E+00 .00E+00 .00E+00 
k r 8 5 m  .00E+00 .00E+00 .OOE+OO .00E+00 
r b  85 1.2OE+O2 1.2OE+O2 1.2OE+02 1.2OE+O2 
ge 8 6  .OOE+OO .00E+00 .00E+00 .00E+00 
as 8 6  .00E+00 .00E+00 .00E+00 .00E+00 
se 8 6  .00E+00 .00E+00 .00E+00 .00E+00 
b r 8 6  .00E+00 .00E+00 .00E+00 .00E+00 
b r  86m .00E+00 .00E+00 .00E+00 .00E+00 
k r  8 6  1.94€+02 1.94€+02 1.94€+02 1.94E+02 
r b  8 6  .00E+00 .00E+00 .00E+00 .00E+00 
r b  86m .00E+00 .00E+00 .00E+00 .00E+00 
s r  8 6  1.28E-02 1.28E-02 1.28E-02 1.28E-02 
ge 8 7  .00E+00 .00E+00 .00E+00 .00E+00 
8s 87 .00E+00 .00E+00 .00E+00 .00E+00 
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s e  8 7  
br 8 7  
k r  8 7  
r b  8 7  
s r  8 7  
s r  87m 
ge 8 8  
as 8 8  
se 8 8  

P a r t  B 

b r  88 
k r  88 
r b  88 
s r  88 
as 89 
se  89 
b r  89 
k r  89 
r b  89 
s r  89 

Y 89 
y 89m 

as 90 
se 90 
b r  9 0  
k r  9 0  
r b  9 0  
r b  90m 
s r  9 0  

Y 9 0  
y 9Om 

z r  9 0  
z r  9Om 
se 91 
b r  91 
k r  91  
r b  91  
s r  91  

Y 91 
y 91m 

z r  91 
nb 91 
se 92 
b r  92 
k r  92 
r b  92 
s r  92 

Y 92 
z r  92  
nb  92  
se  93 
b r  93 
k r  93 
rb 93 
tr 93 
v 93 

T u f f  (47% H2O) DBF Fue l  lOOk 
n u c l  i d e  
b a s i s  = I  

'99999. 
.ooE+i; 
.00E+00 . OOE+00 

3.67E+02 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 

4.96E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 

6.06E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6.22E+02 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

6 . 3 7 ~ + 0 2  
3.88E-07 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

year  c y c l e  
c o n c e n t r a t i o n s ,  

>er  c r i t i c a l  mas 

f i s s i o n  p r o d u c t s  
grams 

.s 10.1 MT U02 

page 210 
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Par t  B 8% U 0 2  i n  Tuff  (47% H2O) DBF Fuel look year cyc le  
0 nucl ide  concentrations, grams 

basis =per c r i t i c a l  mass~lO.,l MT U 0 2  
in i t ia1300000 r500000 r999999 

sr 94 .OOE+OO . o o ~ + ~ o  .oo;+~D - o o ~ + K  
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r b l  00 
r r l O O  

y100 
1 

P a r t  B 
0 

zr100 
nb100 
n b l  OOm 
mo100 
tclOO 
rulOO 
r b l O l  
s r l O l  

y101 
z r l O l  
nb lO l  
mol 0 1 
t c l O l  
r u l O l  
sr102 

y l 0 2  
21-102 
nb l02  
molO2 
t c l O 2  
tc l02m 
ru lO2 
rh lO2 
pd l02  
sr103 

y103 
zr103 
nb103 
mo103 
tc103 
ru103 
rh lO3 
rh l03m 
sr104 

y104 
z r 104 
nb104 
mo104 
tc104  
ru104 
rh104 
r h  104111 
pd104 

y105 
z r 105 
nb105 
mo105 
tc105 
ru105 
rh105 
rh l05m 
pd l05  

8% UOZ i n  T u f f  (47% HZO) DBF Fuel 100k year  c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT UO2 

i n i t i a1300000 .  r500000. r999999. 
.00E+00 . O O E + ~ O  .OOE+~O . 00E+g: 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 

7.55E+02 7.55€+02 7.55€+02 7.55~+02 
.00E+00 .00E+00 .00E+00 .00E+00 

5.50E+00 5.50E+00 5.50E+00 5.50E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO .OOE+OO 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

6.24E+02 6.24€+02 6.24€+02 6.24E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

5.39Et02 5.39E+02 5.39E+02 5.39€+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO . OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+00 .00E+00 .00E+00 .00E+00 

3.99E+02 3.99E+02 3.99E+02 3.99E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

2.69E+02 2.69E+02 2.69E+02 2.69E+02 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1 .58~+01 1.58E+01 1.58E+01 1.58E+01 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1.64E+02 1.64E+02 1.64€+02 1.64E+02 
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P a r t  B 8% U02 i n  T u f f  (47% H20) DBF Fue l  lOOk year  c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per c r i t i c a l  mass 10.1 MT U02 

i n i t i a1300000.  r500000. r999999 
y lO6 .00E+00 .00E+i0 .OOE+~O .00i+8: 

zr106 .00E+00 .00E+00 .OOE+OO .00E+00 
nb106 .00E+00 .00E+00 .00E+00 .00E+00 
no106 .00E+00 .00E+00 .00E+00 .00E+00 
t c106  .00E+00 .OOE+OO .00E+00 .00E+00 
ru106 .00E+00 .00E+00 .00E+00 .00E+00 
rh106 .00E+00 .00E+00 .00E+00 .00E+00 
rh l06m .00E+00 .00E+00 .OOE+OO .00E+00 
pdlO6 8.76E+01 8.76€+01 8.76€+01 8.76€+01 
89106 .00E+00 .00E+00 .00E+00 .00E+00 

y107 .00E+00 .00E+00 .00E+00 .00E+00 
z r107  .00E+00 .00E+00 .00E+00 .OOE+OO 
nb107 .00E+00 .00E+00 .00E+00 .00E+00 
mo107 .00E+00 .00E+00 .00E+00 .00E+00 
tc107  .00E+00 .OOE+OO .OOE+OO .00E+00 
ru107 .00E+00 .00E+00 .00E+00 .00E+00 
rh107 .OOE+OO .OOE+OO .00E+00 .00E+00 
pd107 4.42E+Ol 4.40E+01 4.30E+01 4.08€+01 
pdl07m .00E+O0 .OOE+OO .OOE+OO .00E+00 
ag107 1.40E+00 1.64E+00 2.5fE+DO 4.80E+00 
zr108 .00E+00 .00E+00 .00E+00 .00E+00 
nblO8 .00E+00 .00E+OO .OdE+OO .OOE+OO 
mo108 .00E+00 .00E+00 .00E+00 .00E+00 
tc108 .00E+00 .00E+00 .00E+00 .00E+00 
ru108 .00E+00 .00E+00 .00E+00 .00E+00 
rh108 .00E+00 .00E+00 .00E+00 .00E+00 
rhlO8m .00E+00 .00E+00 .00E+00 .00E+00 
pd108 2.60€+01 2.60€+01 2.60E+01 2.60E+01 
ag108 .00E+00 .00E+00 .OOE+OO .00E+00 
ag108m .00E+00 .00E+00 .00E+00 .00E+00 
cd108 5.25E-04 5.25E-04 5.25E-04 5.25E-04 
z r lO9  .00E+00 .00E+00 .00E+00 .00E+00 
nb109 .00E+00 .00E+00 .00E+00 .00E+00 
mo109 .00E+00 .00E+00 .00E+o0 .00E+00 
t c l O 9  .00E+00 .00E+00 .OOE+OO .00€+00 
ru lO9 .00E+00 .OOE+OO .00E+00 .OOE+OO 
r h l 0 9  .00E+00 .00E+00 .00E+00 .00E+00 
rhlO9m .00E+00 .00E+00 .00E+00 .00E+00 
pdlO9 .00E+00 .00E+00 .OOE+OO .00E+00 
pdlO9m .00E+00 .00€+00 .DOE+OO .OOE+OO 
aglO9 1.84€+01 1.84€+01 1.84E+01 1.84€+01 
ag109m .00E+00 .00E+00 .00E+00 .00E+00 
cdlO9 .00E+00 .00E+b0 .UDE+OO .00E+00 
n b l l O  .00E+00 . OOE+0O .00E+00 .00E+00 
m o l l 0  .00E+00 .00E+00 .00E+00 .00E+00 
t c l l O  .00E+00 .00E+00 .00E+00 .00E+00 
rullO .00E+00 .00E+00 .OOE+OO .00E+00 . 
r h l l O  .00E+00 .OOE+OO .oOE+OO .00E+00 
rh l lOm .00E+00 .00E+00 .OOE+OO .00E+00 
p d l l O  8.63€+00 8.63€+00 8.63€+00 8.63€+00 
a g l l O  .00E+00 .00E+00 .OOE+OO .00E+00 
ag110m .00E+00 ,.00E+00 .00E+00 .00E+00 

Part 8 8% UO2 i n  T u f f  (47% H20) DBF f u e l  lOOk year  c y c l e  
nuel ide concmtrrt i on*, grams 

I . 
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c d l l O  
n b l l  1 
m o l l 1  
t c l l l  
r u l l  1 
r h l l l  
p d l l l  
p d l l l m  
a g l l  1 
a g l l  lm  
c d l l l  
c d l l  lm 
n b l l 2  
m o l l 2  
t c l l 2  
ru112 
r h l l 2  
pd112 
ag112 
cd112 
m o l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l  l3m 
in113 
i n 1  l3m 
m o l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114 
i n l l 4 m  
sn114 
mo l l 5  
tc115 
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
cd l l 5m  
in115 
i n l l 5 m  

1 
P a r t  B 

0 

b a s i n  =per c r i t i c a l  nurss 10.1 MT UO2 
i n i t i a l 3 0 0 0 0 0 .  r500000. r999999. 

5.61E-01 5.61E-i1 5.61E-&1 5.61E-6; 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 . 0 0 ~ + 0 0  .00E+00 .00E+00 

5.01E+00 5.01E+00 5.01E+00 5.01E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 

3.25€+00 3.25€+00 3.25E+00 3.25€+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 

1.96E-01 1.96E-01 1.96E-01 1.96E-01 
.OOE+OO .00E+00 .00E+00 .00E+00 

4.50E-02 4.50E-02 4.50E-02 4.50E-02 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 .00E+00 ' 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 . OOE+OO .00E+00 .00E+00 .00E+00 
4.91€+00 4.91€+00 4.91€+00 4.91€+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.10E-04 l . lOE-04 l . lOE-04 1.lOE-04 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.67€+00 1.67€+00 1.67€+00 1.67€+00 

.00E+00 .00E+00 .OOE+dO .OOE+UO 

8% U 0 2  i n  T u f f  (47% HZ01 DBF Fuel  lOOk year  c y c l e  
n u c l i d e  concent ra t ions ,  grams 
b a s i s  =per  c r i t i c a l  mass-10.1 MT UOZ 

i n i t i a1300000 .  r500000. r999999. 
8.7%-02 8 . 7 5 ~ - g 2  8 .75~ -$2  8 . 7 5 ~ - g $  
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tc116 
ru116 
rh116 
pd116 
ag116 
ag116m 
cd116 
in116 
i n l l 6 m  
sn116 
tc117 
ru117 
rh117 
pd117 
ag117 
ag117m 
cd117 
c d l  1 7m 
in117 
i n l l 7 m  
sn117 
s n l  17m 
tc118 
r u l l 8  
rh118 
pd118 
ag118 
ag118m 
cd118 
in118 
i n l l 8 m  
sn118 
r u t 1 9  
rh119 
pd119 
ag119 
cd119 
c d l  l9m 
in119 
i n l l 9 m  
sn119 
s n l  l9m 
rul2O 
rhl2O 
pdl2O 
agl2O 
cdl2O 
in120 
i nl2Om 
snl20 
rh121 

Par t  B 8% UO2 i n  Tu f f  (47% H20) DBF Fuel look v e a r  c v c l e  
0 n u c l i d e  l oncen i ra t i ons ,  grams 

bas i s  =per c r i t i c a l  mass 10.1 MT UO2 
in i t i a t300000 .  yr500000. yr999999. y r  

p d l 2 l  .00E+00 .00E+00 .00E+00 .00E+00 
a g l 2 l  .00E+00 .00E+00 .00E+00 .00E+00 
c d l Z l  .00E+00 .00E+00 .00E+00 .00E+00 
in121 .00E+00 .00E+00 .00E+00 .00E+00 
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I n l 2 l m  .00E+00 .00E+OO .OOE+OO .00E+00 
s n l 2 1  .00E+00 .00E+00 .00E+00 .00E+00 
s n l 2 l m  .00E+00 .00E+O0 .00E+00 .00E+00 
s b l 2 1  2.22E+00 2.22E+OO 2.22E+00 2.22E+OO 
r h l 2 2  .00E+00 .00E+00 .00E+00 .00E+00 
pd122 .00E+00 .00E+00 .00E+00 .00E+00 
a g l 2 2  .00E+00 .00E+00 .00E+00 .OOE+OO 
cd122 .00E+00 .00E+00 .00E+00 .00E+00 
i n 1 2 2  .00E+00 .00E+00 .00E+00 .00E+00 
in122m .00E+00 .00E+00 .OOE+OO .00E+00 
sn122 2.63E+00 2.63E+00 2.63E+00 2.63E+00 
sb122 .00E+00 .00E+00 .OOE+00 .00E+00 
sb122m .00E+00 .00E+00 .OOE+OO .00E+00 
t e 1 2 2  3.56E-03 3.56E-03 3.56E-03 3.56E-03 
rh123  .00E+00 .00E+00 .00E+00 .00E+00 
pd123 .00E+00 .00E+00 .00E+00 .00E+00 
89123 .00E+00 .00E+00 .00E+00 .00E+00 
cd123 .00E+00 .00E+00 .00E+00 .00E+00 
in123  .00E+00 .00E+00 .00E+00 .00E+00 
in123m .00E+00 .00E+00 .00E+00 .00E+00 
sn123 .00E+00 .00E+00 .00E+00 .00E+00 
sn123m .00E+00 .OOE+OO .00E+00 .00E+00 
sb123 2.68E+00 2.68E+00 2.68E+00 2.68E+00 
te123  1.69E-06 1.69E-06 1.69E-06 1.69E-06 
te123m .00E+00 .00E+00 .00E+00 .00E+00 
pd124 .00E+00 .00E+00 .00E+00 .00E+00 
ag124 .00E+00 .00E+00 .00E+00 .00E+00 
cd124 .00E+00 .00E+00 .00E+00 .00E+00 
i n 1 2 4  .00E+00 .00E+00 .00E+00 .00E+00 
sn124 4.46E+00 4.46E+00 4.46E+00 4.46E+00 
sb124 .00E+00 .00E+00 .00E+00 .00E+00 
sb124m .00E+00 .00E+00 .00E+00 .00E+00 
te124  5.36E-03 5.36E-03 5.36E-03 5.36E-03 
pd125 .00E+00 .00E+00 .00E+00 .00E+00 
ag125 .00E*00 .00E+00 .00E+00 .00E+00 
cd125 .00E+00 .00E+00 .00E+00 .00E+00 
i n 1 2 5  .OOE+OO .00E+00 .00E+00 .00E+00 
in125m .00E+00 .00E+00 .00E+00 .00E+00 
sn125 .00E+00 .00E+00 .00E+00 .00E+00 
sn125m .00E+00 .00E+00 .00E+00 .00E+00 
sb125 .00E+00 .00E+00 .00E+00 .00E+00 
te125  5.20E+00 5.20E+00 5.20E+00 5.20E+00 
te125m .00E+00 .00E+00 .00E+00 .00E+00 
pd126 .00E+00 .00E+00 .00E+00 .00E+00 
a g l 2 6  .00E+00 .00E+00 .00E+00 .00E+00 
cd126 .00E+00 .00E+00 .00E+00 .00E+00 
i n 1 2 6  .OOE+OO .00E+00 .OOE+OO .00E+00 
sn126 1.07E+00 7.60E-01 1.90E-01 5.94E-03 

1 
P a r t  B 8% UO2 i n  T u f f  (47% H2O) DBF F u e l  l o o k  y e a r  c y c l e  

0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 

i n i t i a 1 3 0 0 0 0 0 .  r500000. r999999. r 
s b l 2 6  5.11E-08 3.61E-g8 9.03E-89 2 . 8 2 ~ - y 0  
sb126m 3.88E-10 2.74E-10 6.86E-11 2.14E-12 
t e 1 2 6  7.21€+00 7.52E+00 8.09E+00 8.28E+00 
xe126 8.47E-10 8.47E-10 8.47E-10 8.47E-10 
a g l 2 7  .OOE+OO .00E+00 .00E+00 .00E+00 
cd127  .00E+00 :",00E+00 .00E+00 .00E+00 
in127 .00E+00 ':.00~+00 .00E+00 .00E+00 

y 

, -- & R' ' t  " r  i' 
9 -, . - .I $ - 

I -4. 
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P a r t  B 8% U02 i n  Tuff  (47% H20) D B F  Fuel  100k year  c y c l e  
0 n u c l i d e  concent ra t ions .  arams 

b a s i s  =per c r i t i c a l  ma is" l0 . i  MT U02 
i n i t i a 1 3 0 0 0 0 0 .  yr500000.  yr999999.  y r  

cd132 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  
in132  .00E+00 .00E+00 .00E+00 .00E+00 
sn132 .00E+00 .00E+00 .00E+00 .OOE+OO 
sb132 .00E+00 .00E+00 .00E+00 .OOE+OO 
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i n 1 3 3  .00E+00 .00E+00 .00E+00 .00E+00 
r n 1 3 3  .OOE+OO .00E+00 .00E+00 .00E+00 
r b 1 3 3  .00E+00 .00E+00 .OOE+OO .00E+00 
t e 1 3 3  .00E+00 .00E+00 .00E+00 .OOE+OO 
te133m .00E+00 .00E+00 .00E+00 .00E+00 

1133 .00E+00 .00E+00 .00E+00 .00E+00 
i133m .00E+00 .00E+00 .00E+00 .00E+00 

xe133 .00E+00 .00E+00 .00E+00 .00E+00 
xe133m .00E+00 .00E+00 .00E+00 .OOE+OO 
cs133 1.06€+03 1.06E+03 1.06€+03 1.06E+03 
be133 .00E+00 .00E+00 .00E+00 .00E+00 
i n 1 3 4  .00E+00 .00E+00 .00E+00 .00E+00 
sn134 .00E+00 .00E+00 .00E+00 .00E+00 
sb134 .00E+00 .00E+00 .00E+00 .00E+00 
sb134m .00E+00 .00E+00 .00E+00 .00E+00 
te134  .00E+00 .00E+00 .00E+00 .00E+00 

i 1 3 4  .00E+00 .00E+00 .00E+00 .00E+00 
i134m .00E+00 .00E+00 .00E+00 . OOE+OO 

xe134 1.26€+03 1.26€+03 1.26€+03 1.26E+03 
xe134m .00E+00 .00E+00 .00E+00 .00E+00 
cs134 .00E+00 .00E+00 .00E+00 .00E+00 
cs134m .00E+00 .00E+00 .00 i+00 .00E+00 
ba134 1.07E+01 1.07E+01 1.07€+01 1.07€+01 
sn135 .00E+00 .00E+00 .00E+00 .00E+00 
sb135 .00E+00 .00E+00 .00E+00 .00E+00 
te135 .00E+00 .OOE+OO .00E+00 .00E+00 
i 135 . OOE+OO .00E+00 .00E+00 .00E+00 

xe135 .00E+00 .00E+00 .00E+00 .00E+00 
xe135m .00E+00 .00E+00 .00E+00 .00E+00 
cs135 9.77€+02 9.62E+02 9.06€+02 7.79€+02 
cs135m .00E+00 .00E+00 .00E+00 .00E+00 
b a t 3 5  9.11E+01 1.06€+02 1.62€+02 2.89€+02 
ba135m .00E+00 .00E+00 .OOE+OO .00E+00 
sn136 .00E+00 .00E+00 .00E+00 .00E+00 
sb136 .00E+00 .00E+00 .00E+00 .00E+00 
t e 1 3 6  .00E+00 .00E+00 .00E+00 .00E+00 

i t 3 6  .00E+00 .00E+00 .00E+00 .00E+00 
1136111 .00E+00 .00E+00 .00E+00 .00E+00 

xe136 1.03€+03 1.03€+03 1.03€+03 1.03E+03 
cs136 .00E+00 .00E+00 .00E+00 .00E+00 
be136 4.03€+00 4.03E+OO 4.03E+00 4.03E+OO 
ba136m .00E+00 .00E+00 .00E+00 .00E+00 

1 
P a r t  B 8% U02 i n  T u f f  (47% H2O) DBF Fue l  100k year  c y c l e  

0 n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 M T  U02 

i n i t i a l 3 0 0 0 0 0 .  r500000. yr999999. 
sb137 .00E+00 . o o E + ~ o  .00E+00 .00E+gk 
t e 1 3 7  .00E+00 .00E+00 .00E+00 .00E+00 

1137 .00E+00 .00E+00 .00E+00 .00E+00 
xe137 .00E+00 .00E+00 .00E+00 .00E+00 
cs137  .00E+00 .00E+00 .00E+00 .00E+00 
ba137 1.04€+03 1.04€+03 1.04€+03 1.04E+03 
ba137m .00E+00 .00E+00 .00E+00 .00E+00 
sb138 .00E+00 .00E+00 .00E+00 .00E+00 
t e 1 3 8  .00E+00 .00E+00 .00E+00 .00E+00 

i 1 3 8  .00E+00 .00E+00 .00E+00 .00E+00 
xe138 .00E+00 .00E+00 .00E+00 .OOE+OO 
cs138  .00E+00 .00E+00 .OOE+OO .00E+00 
cs138ra .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  8 

i n i  t i a l 3  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

9.53E+02 

T u f f  (47% HZ01 D B F  Fue l  1OOk 
n u c l  i d e  
b a s i s  =F 

l99999. y r  
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

9 . 5 3 ~ + 0 2  
.00E+00 

year  c y c l e  
c o n c e n t r a t i  
l e r  c r i t i c a l  

ons 
ma 

, grams 
ss 10.1 MT 

f i s s i o n  p r o d u c t s  
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P a r t  B 
0 

8% UO2 i n  T u f f  (47% H2O) O B F  Fue l  l o o k  y e a r  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s ,  grams 
b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 

i n i t i a 1 3 0 0 0 0 0 .  yr500000. r999999. y r  
8.64€+00 8.64€+00 8.64E+&0 8.64€+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
8.79€+00 8.79€+00 8.79€+00 8.79E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
1.23€+02 1.23E+02 1.23E+02 1.23E+02 

.00E+00 .00E+00 .00E+00 .00E+00 
1.856+02 1.85E+02 1.85E+02 1.85E+02 

.00E+00 .00E+00 .00E+00 .00E+00 
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ba151 
l a 1 5 1  
ce151 
p r 1 5 1  
nd151 
pm15 1 
sm15 1 
eu15 1 
ba152 
La152 
ce152 
p r 1 5 2  
nd152 
pm152 
pm152m 
sm152 
eu152 
eu152m 

i'::;: 
ce153 
p r  153 
nd153 
pm153 
sm153 
eu153 
gd1 53 
la154  
ce154 
p r 1 5 4  
nd154 
pm154 
pm15 4m 

1 
P a r t  8 

0 
T u f f  (47% 

i n i t i a l  
1.64€+01 

.00E+00 
2.15E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.66E-01 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E+O1 

.00E+00 

.00E+00 

.00E+00 

HZO) D B F  F u e l  100k year  c y c l e  
n u c l i d e  c o n c e n t r a t i o n s .  urams 
b a s i s  =per  

999999. y r  
1 . 6 4 ~ + 0 1  

.00E+00 
2.15E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
6.66E-01 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.12E+01 

.00E+00 

.00E+00 

.00E+00 

c r i t i c a l  
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P a r t  B T u f f  (47% HZ01 D B F  Fue l  lOOk 
nuc 1 i de 
b a s i s  =I: 

,99999. yr 
7.00E-02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.62E - 02 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.35E-02 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
3.85E-03 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

year  c y c l e  
c o n c e n t r a t i o n s ,  grams 

jer c r i t i c a l  mass 10.1  MT UO2 
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ho165 
dy166 
ho166 
ho166m 
e r  166 
e r  167 
er167m 
er168  
yb168 
er169 
tm169 
yb169 
er170 
tm170 
tml70m 
yb170 
e r171  
tm171 
yb171 
e r  172 
tm172 
yb172 

o t a l  

P a r t  B T u f f  (47% 

i n i  t i a l 3 0 0 0 0 0 .  yr5 
.00E+00 .00E+00 
.00E+00 .00E+00 

H 2 O )  D B F  Fue l  100k 
n u c t  i 
basis 

99999. y r  
.00E+00 . OOE+OO 

year  c y c l e  
de r a d i o a c t i v i  

=per  c r i t i c a l  
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P a r t  B 
0 

8% UO2 i n  T u f f  (47% 

i n i  t i a l 3 0 0 0 0 0 .  y r 5  
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 

3.09E-02 2.78E-02 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 . OOE+OO 

H2O) DBF Fue l  lOOk 
nuc l i 
b a s i s  

'9999 . oo;+r;; 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

year  
de r a  

=per  

c y c l e  
d i o a c t i v i  

c r i t i c a l  
t y ,  c u r i e s  
mass 10.1 HT UO2 
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a s  8 0  .00E+00 .00E+00 .OOE+OO .00E+00 
s e  8 0  .00E+00 .OOE+OO .00E+00 .00E+00 
b r 8 0  .00E+00 .00E+00 .OOE+OO .00E+00 
br 80m .OOE+OO .00E+00 .OOE+OO .00E+00 
k r  8 0  .00E+00 .00E+00 .00E+00 .00E+00 
cu 8 1  .OOE+OO .00E+00 .00E+00 .00E+00 
zn 8 1  .00E+00 .00E+00 .00E+00 .00E+00 
ga 8 1  .00E+00 .00E+00 .00E+00 .00E+00 
ge 8 1  .00E+00 .00E+00 .00E+00 .OOE+OO 
as  8 1  .00E+00 .00E+00 .DOE+OO .OOE+OO 
se  8 1  .00E+00 .00E+00 .00E+00 .00E+00 
s e  81m .00E+00 .OOE+OO .00E+00 .00E+00 
b r  8 1  .00E+00 .00E+00 .00E+00 .00E+00 
k r  81  7.38E-09 6.27E-09 3.27E-09 6.43E-10 
k r  81m .OOE+OO .00E+00 .00E+00 .00E+00 
zn 82 .00E+00 .00E+00 .00E+00 .00E+00 
ga 82  .00E+00 .00E+00 .OOE+OO .00E+00 

1 
P a r t  B 8% UO2 i n  T u f f  (47% H20) D B F  Fue l  lOOk year  c y c l e  

0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per  c r i t i c a l  mass 10.1 M T  u02 

i n i t i a l 3 0 0 6 0 0 .  yr500000.  yr9F9999. y r  
ge 8 2  .00E+00 .00E+00 .OOE+OO .00E+00 
as 82  .00E+00 .00E+00 .00E+00 .00E+00 
a s 8 2 m  .OOE+OO .00E+00 .00E+00 .00E+00 
s e 8 2  .00E+00 .00E+00 .00E+00 .00E+00 
b r  82  .00E+00 .00E+00 .00E+00 .00E+00 
b r  82m .00E+00 .00E+00 .00E+00 .00E+00 
k r  82 .00E+00 .00E+00 .00E+00 .00E+00 
z n  83 .00E+00 .00E+00 .00E+00 .OOE+OO 
ga 83 .00E+00 .00E+00 .OOE+OO .00E+00 
ge 83 .00E+00 .00E+00 .OOE+OO .00E+00 
as 83 .00E+00 .00E+00 .00E+00 .OOE+OO 
se  83 .00E+00 .00E+00 .OOE+OO .00E+00 
se 83m .00E+00 .00E+00 .00E+00 .00E+00 
b r  83 .00E+00 .00E+00 .00E+00 .00E+00 
k r  83 .00E+00 .00E+00 .00E+00 .00E+00 
k r 8 3 m  .00E+00 .OOE+OO .00E+00 .00E+00 
ga 84 .00E+00 .00E+00 .00E+00 .00E+00 
ge 84 .00E+00 .00E+00 .00E+00 .00E+00 
as  84 .00E+00 .00E+00 .00E+00 .00E+00 
se  84 .00E+00 .00E+00 .00E+00 .00E+00 
br 84 .00E+00 .00E+00 .00E+00 .OOE+OO 
br 84m .00E+00 .00E+00 .00E+00 .00E+00 
k r  84 .00E+00 .00E+00 .00E+00 .00E+00 
ga 85 .00E+00 .00E+00 .00E+00 .00E+00 
ge 85 .00E+00 .OOE+OO .00E+00 .00E+00 
as 85 .00E+00 .00E+00 .00E+00 .00E+00 
se  85 .00E+00 .00E+00 .OOE+OO .00E+00 
se  85m .OOE+OO .OOE+OO .OOE+OII .U[IE+OO 
b r  85 .00E+00 .OOE+OO .00E+00 .00E+00 
k r  85 .00E+00 .00E+00 .00E+O0 .OOE+OO . 
k r  85m .00E+00 .00E+00 .00E+00 .00E+00 
r b 8 5  .00E+00 .00E+00 .00E+00 .00E+00 
ge 8 6  .00E+00 .00E+00 .00E+00 .00E+00 
as  8 6  .00E+00 .00E+00 .00E+00 .00E+00 
se 8 6  .00E+00 .00E+00 .00E+00 .00E+00 
br 8 6  .00E+00 .00E+00 .00E+00 .00E+00 
br 86m .00E+00 .00E+00 .00E+OO .00E+00 
k r  86 .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 8% UO2 i n  Tuff (47% H20) DBF Fuel  l o o k  year  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t v .  c u r i e s  

b a s i s  =per c r i t i c a l  mass 10.1 M T  U02 
i n i t i a 1 3 0 0 0 0 0 .  r500000. r999999. y r  

b r  88  .00E+00 . o o E + ~ o  . O O E + ~ O  .00E+00 
k r  88 .00E+00 .00E+00 .00E+00 .00E+00 
r b  88 .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 8% UO2 i n  T u f f  (47% H20) DBF Fue l  lOOk y e a r  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per  c r i t i c a l  mass 10.1 MT 

i n i t i a 1 3 0 0 0 0 0 .  yr500000. yr999999.  y r  
s r  94 .00E+00 .00E+00 .00E+00 .00E+00 

y 94 .OOE+OO .00E+00 .OOE+OO .00E+00 
z r  94 .00E+00 .00E+00 .00E+00 .00E+00 
n b  94 2.02E-08 3.65E-09 3.95E-12 1.52E-19 
n b  94m .00E+00 . 0 0 ~ + 0 0  .00E+00 . 0 0 ~ + 0 0  
b r  95 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  
k r  95 .00E+00 .00E+00 .00E+00 .00E+00 
r b  95 .00E+00 .00E+00 .00E+00 .00E+00 
s r  95 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  

y 95 .00E+00 .00E+00 .00E+00 .00E+00 
z r  95 .00E+00 .00E+00 .00E+00 .00E+00 
n b  95 .00E+00 .00E+00 .00E+00 .00E+00 
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n b  99m .00E+00 .00E+00 .00E+00 .00E+00 
n o  9 9  .00E+00 .00E+00 .00E+00 .00E+00 
t c  9 9  4.67E+00 3.97E+00 2.06E+00 3.98E-01 
t c  99m .00E+00 .00E+00 .00E+00 .00E+00 
r u 9 9  .00E+00 .00E+00 .00E+O0 .OOE+OO 
rblOO .00E+00 .OOE+OO .00E+00 . 0 0 ~ + 0 0  
s r lOO .00E+00 .00E+00 .00E+00 .00E+00 

ylOO .00E+00 .00E+00 .00E+00 .00E+00 
1 

P a r t  B 8% UO2 i n  T u f f  (47% H2O) DBF F u e l  100k y e a r  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

I b a s i s  =per  c r i t i c a l  mass 10.1 MT UOZ 
i n i t i a 1 3 0 0 0 0 0 .  r500000. r999999. 

z r l o o  .OOE+OO . O O E + ~ O  . O O E + ~ O  .ooE+& 
nb100 .00E+00 .00E+00 .00E+00 .00E+00 
nb100m .00E+00 .00E+00 .00E+00 .00E+00 
mo100 .OOE+OO .00E+00 .00E+00 .00E+00 
t c lOO .00E+00 .00E+00 .00E+00 .00E+00 
rulOO .00E+00 .00E+00 .OOE+OO .00E+00 
rblO.1 .00E+00 .00E+00 .00E+00 .00E+00 
s r l O l  .00E+00 .00E+00 .00E+00 .00E+00 

y101 .00E+00 .00E+00 .00E+00 .00E+00 
z r l O l  .00E+00 .00E+00 .00E+00 .00E+00 
n b l O l  .OOE+OO .00E+00 .00E+00 .00E+00 
molOl  .00E+00 .00E+00 .00E+00 .00E+00 
t c l O l  .OOE+OO .00E+00 .OOE+OO .OOE+OO 
r u l O l  .00E+00 .00E+00 .00E+00 .00E+00 
s r l 0 2  .00E+00 .00E+00 .00E+00 .00E+00 

y l O 2  .00E+00 .00E+00 .00E+00 .00E+00 
z r l O 2  .00E+00 .00E+00 .00E+00 .00E+00 
nb102 .00E+00 .00E+00 .00E+00 .00E+00 
molO2 .00E+00 .00E+00 .OOE+OO .00E+00 
t c l O 2  .OOE+OO .00E+00 .00E+00 .00E+00 
tc lO2m .OOE+OO .00E+00 .OOE+OO .00E+00 
r u l O 2  .00E+00 .00E+00 .00E+00 .00E+00 
r h l O 2  .00E+00 .00E+00 .00E+00 .00E+00 
pd lO2 .00E+00 .00E+00 .00E+00 .OOE+OO 
s r 1 0 3  .00E+00 .OOE+OO .00E+00 .00E+00 

y103 .00E+00 .00E+00 .00E+00 .OOE+OO 
z r103  .00E+00 .00E+00 .00E+00 .00E+00 
nb103 , .00E+00 .00E+00 .00E+00 .00E+00 
mo103 .00E+00 .00E+00 .00E+00 .00E+00 
t c 1 0 3  .00E+00 .00E+00 .00E+00 .00E+00 
ru103 .00E+00 .00E+00 .00E+00 .00E+00 
rh103  .00E+00 .00E+00 .00E+00 .00E+00 
r h l 0 3 m  .00E+00 .OOE+OO .00E+00 .00E+00 
s r 1 0 4  .00E+00 .00E+00 .00E+00 .00E+00 

y104 .00E+00 .00E+00 .00E+00 .00E+00 
z r 1 0 4  .00E+00 .00E+00 .00E+00 .00E+00 
nb104 .00E+00 .00E+00 .00E+00 .00E+00 
mo104 .00E+00 .00E+00 .00E+00 .00E+00 
t c 1 0 4  .00E+00 .00E+00 .00E+00 .00E+00 
ru104  .00E+00 .00E+00 .00E+00 .00E+00 
rh104  .00E+00 .00E+00 .OOE+OO .00E+00 
r h l 0 4 m  .00E+00 .00E+00 .00E+00 .00E+00 
pd104 .00E+00 .00E+00 .00E+00 .00E+00 

y105 .00E+00 .00E+00 .00E+00 .00E+00 
z r 1 0 5  .00E+00 .00E+00 .00E+00 .00E+00 
nb105 .00E+00 .00E+00 .00E+00 .00E+00 
no105 .00E+00 .00E+00 .00E+00 .00E+00 
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P a r t  B 
0 

y106 
r r 1 0 6  
nb106 
mo106 
t c 1 0 6  
ru106  
rh106  
r h l 0 6 m  
pd106 
ag 106 

y107 
z r 1 0 7  
nb107 
mo107 
t c 1 0 7  
ru107  
r h 1 0 7  
pd107 
pd107m 
ag107 
z r 1 0 8  
nb108 
mo108 
t c 1 0 8  
ru108  
r h l O 8  
r h l 0 8 m  
pd lO8  
ag108 
ag108m 
cd108 
z r 1 0 9  
nb109 
mo109 
t c 1 0 9  
ru109  
r h l O 9  
rhlO9m 
pd109 
pd l09m 
ag109 
ag109m 
cd109 
n b l  10 
m o l l 0  
t c l l O  
rullO 
r h l l O  
r h l l O m  
p d l l 0  

8% U02 i n  T u f f  ( 4 7 %  H2O)  DBF F u e l  100k y e a r  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  - 
b a s i s  =per  c r i t i c a l  mass 10.1 MT UoZ 

i n i t i a 1 3 0 0 0 0 0 .  yr500000. r999999. 
.ooE+oo . OOE+OO .ooE+go . ooE+g; I 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .GOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.27E-02 2.26E-02 2.21E-02 2.10E-02 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  page 230 



Aug 29 10:33 1996 F i l e  Name: o r igen9 .ou tpu t  BBAO00000-01717-0200-00021 REV 00 ATTACHMENT XXIII - Page 218 

ag1 10 
ag1 1 Om 

P a r t  B 

c d l l O  
n b l l  1 
m o l l  1 
t c l l  1 
r u l l l  
r h l l l  
p d l  1 1 
p d l l  lm 
a g l l l  
a g l l  lm 
c d l l l  
c d l l  lm 
n b l l 2  
m o l l 2  
t c l l 2  
ru112 
r h l l 2  
p d l l 2  
a g l l 2  
cd112 
m o l l 3  
tc113 
ru113 
rh113 
pd113 
ag113 
ag113m 
cd113 
c d l l 3 m  
in113 
i n l l 3 m  
m o l l 4  
tc114 
ru114 
rh114 
pd114 
ag114 
cd114 
in114  
i n l l 4 m  
sn1 14 
m o l l 5  
tc115 
ru115 
rh115 
pd115 
ag115 
ag115m 
cd115 
c d l  l5m 
in115 
in115m 

.00E+00 .00E+00 .OOE+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

8% UO2 i n  Tuf f  (477. HZO) DBF Fue l  10Ok year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s l s  =per c r i t i c a l  mass 10.1 MT 

i n i t i a l 3 0 0 0 0 0  r500000. r999999. 
.00E+00 . o o ~ + ~ o  .ooE+~o .00E+g; 
.OOE+OO .OOE+OO .00E+00 .00E+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E*00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+OO 
.00E+00 .00E+00 .00E+00 .00E+00 

6.67E-14 6.67E-14 6.67E-14 6.67E-14 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
. D O E + O O  .OOE+OO .dUE+dO .OOE+00 
.00E+00 .OOE+OO .00E+00 .OOE+OO 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
. O O E + O O  .00E+00 .00E+00 .OOE+OO 
.OOE+OO .OOE+OO .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .OUE+UO .OOE+OO .00E+00 
.00E+00 .OOE+OO .OOE+OO .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

1 . 1 8 - 1  1.18E-11 1.18E-11 1.18E-11 
.00E+00 .00E+00 .00E+00 .00E+00 

-i 
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P a r t  B 8% UO2 i n  T u f f  (47% H2O) DBF F u e l  lOOk y e a r  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 
i n i t i a 1 3 0 0 0 0 0 .  r500000. r999999. 

rn115  . OOE+OO . O O E + ~ O  . O O E + ~ O   DOE+^^ 
t c 1 1 6  .00E+00 .00E+00 .00E+00 .00E+00 
r u l l 6  .00E+00 .00E+00 .00E+00 .00E+00 
rh116  .00E+00 .00E+00 .00E+00 .00E+00 
pd116 .00E+00 .00E+00 .00E+00 .00E+00 
ag116 .00E+00 .00E+00 .00E+00 .00E+00 
ag116m .00E+00 .00E+00 .00E+00 .00E+00 
cd116 .00E+00 . OOE+OO .00E+00 .00E+00 
i n 1 1 6  .00E+00 .00E+00 .00E+00 .00E+00 
i n 1  l6m .OOE+OO .00E+00 .00E+00 .00E+00 
sn116 .00E+00 .00E+00 .00E+00 .00E+00 
t c 1 1 7  .00E+00 .00E+00 .00E+00 .00E+00 
ru117  .00E+00 .00E+00 .00E+00 .00E+00 
rh117  .00E+00 .00E+00 .00E+00 .OOE+OO 
pd117 .00E+00 .00E+00 .00E+00 .00E+00 
ag117 .00E+00 .00E+00 .OOE+OO . 0 0 ~ + 0 0  
ag117m .00E+00 .00E+00 .00E+OO .00E+00 
cd117 .00E+00 .00E+00 .00E+00 . 0 0 ~ + 0 0  
$dT l7m .00E+00 .00E+00 .00E+00 .00E+00 
i n 1  1 7  .00E+00 .00E+00 .00E+00 .00E+00 
i n 1  l7m .OOE+OO .OOE+OO .00E+00 .00E+00 
sn117 .00E+00 .00E+00 .00E+00 .00E+00 
s n l  l 7m .00E+00 .00E+00 .00E+00 . OOE+00 
t c118  .OOE+OO .00E+00 .00E+00 .00E+00 
ru118 .OOE+OO .00E+00 .OOE+OO .00E+00 
r h l l 8  .00E+00 .00E+00 .00E+00 .00E+00 
pd118 . 0 0 ~ + 0 0  .00E+00 .00E+00 . 0 0 ~ + 0 0  
ag118 .00E+00 .00E+00 .00E+00 .00E+00 
ag118m .00E+00 .00E+00 .00E+00 . OOE+OO 
cd118 .00E+00 .00E+00 .00E+00 .00E*00 
i n 1  18 .00E+00 .00E+00 .00E+00 .00E+00 
i n 1  l8m .00E+00 .00E+00 .00E+00 .00E+00 
sn118 .OOE+OO .00E+00 .OOE+OO .00E+00 
r u l l 9  .00E+00 .00E+00 .00E+00 .00E+00 
rh119  .00E+00 .00E+00 .00E+00 .00E+00 
pd119 .00E+00 .00E+00 .00E+O0 .00E+00 
ag119 .00E+00 .00E+00 .00E+00 .00E+00 
cd119 .00E+00 .00E+00 .00E+00 .00E+00 
c d l l 9 m  .00E+00 .00E+00 .00E+00 .00E+00 
i n 1  19 .OOE+OO .00E+00 .00E+00 .00E+00 
i n 1  l9m .00E+00 .00E+00 .00E+00 .00E+00 
sn119 .00E+00 .00E+00 .OOE+OO .00E+00 
s n l l 9 m  .00E+00 .00E+00 .00E+00 .00E+00 
r u l Z O  .00E+00 .00E+00 .00E+00 .00E+00 
r h l 2 O  .00E+00 .OOE+OO .OOE+OO .00E+00 
p d l 2 0  .00E+00 .00E+00 .00E+00 .00E+00 
agl2O .00E+00 .00E+00 .00E+00 .00E+00 
c d l 2 0  .00E+00 .00E+00 .00E+00 .00E+00 - 
i n 1 2 0  .00E+00 .OOE+OO .00E+00 .00E+00 
i n l 2 0 m  .00E+00 .00E+00 .00E+00 .00E+00 
sn120 .00E+00 .OOE+OO .00E+00 .00E+00 
rh121  .00E+00 .00E+00 .00E+00 .00E+00 

9 

P a r t  6 8% UO2 i n  T u f f  (47% H2O) DBF F u e l  1OOk y e a r  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

b a s i s  =per  c r i t i c a l  MSS 10.1 HT u02 
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i n i t i a 1 3 0 0 0 0 0 .  r500000. r999999. 
p d l 2 1  .00E+00 . O O E + ~ O  . O O E + ~ O  .00E+t; 
ag121 .00E+00 .00E+00 .00E+00 .00E+00 
cd121 .00E+00 .00E+00 .00E+00 .00E+00 
i n 1 2 1  .00E+00 .00E+00 .00E+00 .00E+00 
i n l 2 l m  .00E+00 .00E+00 .00E+00 .OOE+OO 
an121 .00E+00 .OOE+OO .00E+00 .00E+00 
sn l21m .00E+00 .00E+00 .00E+00 .00E+00 
s b l 2 1  .00E+00 .00E+00 .00E+00 .00E+00 
r h l 2 2  .00E+00 .00E+00 .00E+00 .00E+00 
p d l 2 2  .00E+00 .00E+00 .00E+00 .00E+00 
a g l 2 2  .00E+00 .00E+00 .00E+00 .00E+00 
c d l 2 2  .OOE+OO .00E+00 .00E+00 .00E+00 
i n 1  22 .00E+00 .00E+00 .00E+00 .00E+00 
i n l 2 2 m  .00E+00 .00E+00 .00E+00 .00E+00 
sn122 .00E+00 .00E+00 .00E+00 .00E+00 
s b l 2 2  .00E+00 .00E+00 .00E+00 .00E+00 
sb l22m .00E+00 .00E+00 .00E+00 .00E+00 
t e l 2 2  .00E+00 .00E+00 .00E+O0 .00E+00 
rh123  .00E+00 .00E+00 .00E+00 .00E+00 
pd123 .00E+00 .00E+00 .00E+00 .00E+00 
ag123 .00E+00 .00E+00 .00E+00 .00E+00 
cd123 .00E+00 .OOE+OO .00E+00 .00E+O0 
in123  .00E+00 .00E+00 .00E+00 .00E+00 
in123111 .00E+00 .00E+00 .00E+00 .00E+00 
sn123 .00E+00 .00E+00 .00E+00 .00E+00 
sn123m .00E+00 .00E+00 .00E+00 .00E+00 
sb123 .00E+00 .00E+00 .00E+00 .00E+00 
te123  3.96E-16 3.96E-16 3.96E-16 3.96E-16 
te123m .00E+00 .00E+00 .00E+00 .00E+00 
pd124 .00E+00 .00E+00 .00E+00 .00E+00 
89124 .00E+00 .00E+00 .00E+00 .00E+00 
cd124 .00E+00 .00E+00 .00E+00 .00E+00 
in124  .00E+00 .00E+00 .00E+00 .00E+00 
sn124 .00E+00 .00E+00 .00E+00 .00E+00 
sb124 .00E+00 .00E+00 .00E+00 .00E+00 
sb l24m .00E+00 .00E+00 .00E+00 .00E+00 
te124  .00E+00 .00E+00 .OOE+OO .00E+00 
pd125 .00E+00 .00E+00 .00E+00 .00E+00 
ag125 .00E+00 . OOE+OO .00E+00 .00E+00 
cd125 .00E+00 .00E+00 .00E+00 .00E+00 
in125  .00E+00 .00E+00 .00E+00 .00E+00 
in125m .00E+00 .00E+00 .00E+00 .00E+00 
sn125 .00E+00 .00E+00 .00E+00 .00E+00 
sn125m .00E+00 .OOE+OO .00E+00 .00E+00 
sb125 .00E+00 .00E+00 .00E+00 .00E+00 
te125  .00E+00 .00E+00 .00E+00 .00E+00 
te125rn .00E+00 .00E+00 .00E+00 .00E+00 
p d l 2 6  .00E+00 .00E+00 .00E+00 .00E+00 
ag126 .00E+00 .00E+00 .00E+00 .00E+00 
cd126 .00E+00 .00E+00 .00E+00 .00E+00 
i n 1 2 6  .00E+00 .00E+00 .00E+00 .00E+00 
sn126 3.05E-02 2.16E-02 5.39E-03 1.69E-04 

1 
P a r t  B 8% UO2 i n  T u f f  (47% H2O) DBF F u e l  lOOk y e a r  c y c l e  

0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 

i n i t i a 1 3 0 0 0 0 0 .  r500000. r999999. r 
sb126 4.27E-03 3.02E-g3 7 . 5 5 ~ - 8 4  2 . 3 6 ~ - 6 5  
rb126m 3.05E-02 2.16E-02 5.39E-03 1.69E-04 
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t e l 2 6  
xe126 
r g 1 2 7  
cd127 
i n 1 2 7  
i n l 2 7 m  
sn127 
sn127m 
sb127 
t e 1 2 7  
te127m 
i 127 

xe127 
ag128 
cd128 
i n128 
sn128 
sb128 
sb l28m 
t e 1 2 8  

i 1 2 8  
x e l i 8  
cd129 
i n 1 2 9  
s n l 2 9  
sn129m 
s b l 2 9  
t e 1 2 9  
t e l 2 9 m  

i l 2 9  
x e l 2 9  
xe l29m 
cd130 
i n 1 3 0  
sn130 
sb130 
sb l30m 
te130  
i 130 
i 130m 

xe130 
cd131 
i n 1 3 1  
sn131 
sb131 
t e 1 3 1  
t e l 3 l m  

i 1 3 1  
xe131 
x e l 3 l m  

1 
P a r t  B 

0 

.00E+00 .00E+00 .00E+00 .00E+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OJ 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 
2.15E-02 2.15E-02 2.13E-02 2.08E-02 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .OOE+OO .OOE+OO 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+O0 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .OOE+OO .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .OOE+OO 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.00E+00 .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .00E+00 

.OOE+OO .00E+00 .00E+00 .OOE+OO 

8% U02 i n  T u f f  (47% H2O) DBF Fue l  lOOk y e a r  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  
b a s i s  =per  c r i t i c a l  mass 10.1 MT U O ~  

i n i t i a 1 3 0 0 0 0 0 .  r500000 r999999. 
.OOE+OO . O O E + ~ O  . O O E + ~ O  . o o E + ~ ~  
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .OOE+OO 
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te133 
te133m 
i 133 
i 133m 

xe133 
xe133m 
cs133 
ba133 
in134  
sn134 
sb134 
sb134m 
te134 
i 134 
i 134m 

xe134 
xe134m 
cs 134 
cs134m 
ba134 
sn135 
sb135 
te135 
i 135 

xe135 
xe135m 
cs135 
cs135m 
ba135 
ba135m 
sn136 
sb136 
te136 

i 1 3 6  
i 136m 

xe136 
cs136 
ba136 
ba136m 

1 
P a r t  B 

0 
T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 
1 .O4E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 

HZ01 D B F  

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
8.97E-01 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 

f u e t  100k year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y ,  cu r  i es 

:per c r i t i c a i  mass 10.1 MT UO2 
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t e 1 3 8  
f 138 

xe138 
cs138 
cs138m 
ba138 
l a 1 3 8  
sb139 
t e 1 3 9  
i 139 

ne139 
cs139 
ba 139 
l a 1 3 9  
ce139 
p r139  
te140  
i 140 

xe140 
cs140 
ba140 
la140  
ce140 
p r l 4 0  
te141  

i 1 4 1  
x e l 4 1  
cs141 
ba141 
la141  
ce141 
p r 1 4 1  
nd141 
te142  
i 142 

xe142 
cs142 
ba142 
la142  
ce142 
p r 1 4 2  
pr142m 
nd142 
i 143 

1 
P a r t  B T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.44E-10 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+O0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
2.37E-05 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

H20) D B F  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.44E- 10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 
2.37E-05 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

Fue l  lOOk year  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y ,  c u r i e s  

b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 
i n i t i a l 3 0 0 0 0 0 .  yr500000. r999999. y r  

xe143 .00E+00 .00E+00 . O O E + ~ O  .00E+00 

f i s s i o n  p r o d u c t s  page 237 
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P a r t  B 8% UOZ i n  T u f f  (47% H2O) DBF F u e l  lOOk y e a r  c y c l e  
0 n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  

b a s i s  =per  c r i t i c a l  mass 10.1 MT UO2 
i n i t i a 1 3 0 0 0 0 0 .  y r500000.  yr999999. y r  

2.64E-12 2.64E-12 2.64E-12 2.64E-12 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  page 238 
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P a r t  B 
0 

8% UOZ i n  T u f f  (47% 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 
4.39E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

H20) D B F  

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 
4.39E-10 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

Fue l  lOOk year  c y c l e  
n u c l i d e  r a d i o a c t i v i t y .  c u r i e s  
b a s i s  =per  c r i t i c a l  mass 10.1 MT U02 

i n i t i a 1 3 0 0 0 0 0 .  yr500000.  yr999999. yr 
.00E+00 .00E+00 .00E+00 .OOE+OO 
.00E+00 .00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 .00E+00 

f i s s i o n  p r o d u c t s  page 239 
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eu156 
gd156 
ce157 
p r 1 5 7  
nd157 
pm157 
sm157 
eu157 
gd157 
p r 1 5 8  
nd158 
pm158 
sm158 
eu158 
gd158 
p r159  
nd159 
pm159 
sm159 
eu159 
gd159 
tb159 
nd160 
pm160 
sm160 
eu160 
gd160 
tb160 
dy 160 
nd161 
pm16 1 
sm161 
e u l 6 l  
gd161. 
tb161 

1 
P a r t  B 

0 
8% U02 i n  T u f f  (47% H20) DBF Fue l  100k year  c y c l e  

n u c l i d e  r a d i o a c t i v i  

i n i  t ia1300000.  y r5  . OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OOE+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.OO.E+OO .00E+00 
.00E+00 .00E+00 
.00E+00 .00E+00 
.00E+00 .OOE+OO 
.00E+00 .00E+00 
.00E+00 .00E+00 

b a s i s  
99999. y r  

.00E+00 

.00E+00 

c r i t i c a l  
t y ,  c u r i e s  
mass 10.1 

f i s s i o n  p r o d u c t s  page 240 
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eu165 
gd165 
tb165 
dy165 
dy  165111 
ho165 
dy166 
ho166 
ho166m 
er166 
e r167  
e r  167m 
e r  168 
yb168 
er169 
tm169 
y b l 6 9  
e r  170 
tm170 
tml70rn 
yb170 
er171 
tm171 
yb171 
er172 
tm172 
yb172 

o t a l  
normal 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.OOE+OO . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
7.16€+00 

n o f  execut  

0 
1 e n t r i e s  r e a d  

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
4.97€+00 
i o n  

t a b  
C 
~ l e  o f  c o n t e n t  
ase o r  subcas 

0 O t  
5488 a8 1 e 

5688 0 7 a5 1 a13 - 1  a15 3 0 4 e S t  
0 568 a r r a y  20 e n t r i e s  r e a d  

1116 60787 
132 33663 nudata ( l i b r a r y )  s t o r a g e  s i z e  
144 33734 
1103 75921 

61** f l - 2 0  
655s a4 1 Zz 1 Zz 1 5z 1 22 1 

a25 1 22 1 Zz 1 5 z  1 22 1 
a46 1 2 2  1 2 2  1 5 2  1 2 2  1 l 

0 60" a r r a y  7 e n t r i e s  r e a d  
0 65s a r r a y  63 e n t r i e s  r e a d  

s f o r  m a t e r i a l  
,e  p r i n t e d  

t a b l e s  
page 

1 
4 1 
8 1 

121 
161 
20 1 
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0 6 t  
1140 66851 
used 100723 i n  s i z e  150000 

OJopt 12 
0 0 0 0 0 0 0 0 
0 0 

Otherrn 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.OOOOOOE-25 

Onon 5 
7935 20 6 18 1697 

0 mmn 19  
0 7 0 0 1 

2 1 100 - 1 4 3 
Otcons t  5 

8.640000€+04 .000000E+00 .000000E+00 .000000E+00 5.000000E-02 
Omzero 4 

0 6 89 129 8 79 
opou 3 

.000000E+00 .000000E+00 .000000E+00 
0 l i n p  . 9 

6 0 5 1 26 2 3000 1000 
0 case o r  subcasc 1 P a r t  B 8% U02 i n  T u f f  (47% H2O) DBF Fuel 100k year  c y c l e  

568s 0 - 6  a10 1 e t 
0 568 a r r a y  20 e n t r i e s  r e a d  
0 57* a r r a y  5 e n t r i e s  r e a d  
0 5 t  

190 102444 
1116 66199 
132 33663 nudata ( L i b r a r y )  s t o r a g e  s i z e  
144 33734 
1103 81099 

61** f l - 2 0  
65$$ a4 1 22 1 22 1 52 1 22 1 

a25 1 22 1 22 1 52 1 22 1 
a46 1 22 1 22 1 52 1 22 1 e 

0 60* a r r a y  10 e n t r i e s  r e a d  
0 65s a r r a y  63 e n t r i e s  read  
0 6 t  

1140 71957 
used 107068 i n  s i z e  150000 

O j o p t  12 
0 0 0 0 0 
0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
793 5 20 6 18 1697 

Ommn 19 
0 10 0 0 1 

2 1 100 0 5 0 
0 t c o n s t  5 

3.156000E+07 1.000000E+01 2.300000E+01 .000000E+00 5.000000E-02 
Omzero 4 

18 689 129 8 79 
opow 3 

.000OOOE+00 .000000E+00 .000000E+00 
0 l i n p  9 

6 0 5 1 26 2 3000 1000 
0 case o r  subcase 2 P a r t  B 8% U02 i n  T u f f  (47% H20) DBF Fuel  100k year  c y c l e  
0 5 6 S a r r a y  2 0 e n t r f e s r e a d  
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0 57- a r r a y  5 e n t r i e s  r e a d  
0 s t  

190 102444 
1116 66199 
132 33663 nuda ta  ( l i b r a r y )  s t o r a g e  s i z e  
144 33734 
i i o 3  aioP9 
61** f l - 2 0  

0 60' a r r a y  10 e n t r i e s  r e a d  
0 65s a r r a y  63 e n t r i e s  r e a d  
0 6 t  

1140 71957 , 
used 107068 i n  s i z e  150000 

0 j o p t  12 
0 0 0 0 0 
0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
793 5 20 6 18 1697 

0 mmn 19 
0 10 0 0 1 

2 1 100 0 5 0 
Otcons t  5 

3.156000E+07 4.000000E+02 2.800000E+01 .000000E+00 5.000000E-02 
Omzero 4 

2 1 689 . 129 879 
Opow 3 

.000000E+00 .000000E+00 .00000OE+00 
0 1 i n p  9 

6 0 ?I 26 2 3000 
0 case o r  subcase 3 P a r t  B 8% U02 i n  T u f f  (47% H2O) DBF F u e l  100k year  c y c l e  
0 568 a r r a y  20 e n t r i e s  r e a d  
0 57*  a r r a y  5 e n t r i e s  r e a d  
0 s t  

190 102444 
1116 66199 
132 33663 nudata ( l i b r a r y )  s t o r a g e  s i z e  
144 33734 
1103 81099 

61**  f l - 2 0  
0 60*  a r r a y  10 e n t r i e s  r e a d  
0 65s a r r a y  63 e n t r i e s  r e a d  
0 6 t  

1140 71957 
used 107068 i n  s i z e  150000 

0 j o p t  12 
0 0 0 0 0 
0 0 

Otherm 4 .  
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
793 5 2 0 6 18 1697 

0 mmn 19 
0 10 

2 1 100 
Otcons t  5 

3.156000E+07 1.600000E+04 2.500000E+01 .000000E+00 5.00000OE-02 
Onzero 4 

21 . 689 129 879 
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Opow 3 
.000000E+00 .000000E+00 .000000E+00 

0 l inp 9 
6 0 5 1 26 2 3000 1000 

0 case o r  subcase 4 P a r t  B 8% UO2 i n  T u f f  (47% H20) DBF Fue l  100k Year c v c l e  
0 565 a r r a v  20 e n t r i e s  r e e d  
O 57* a r r a v  5 e n t r i e s  r e a d  o 5 t  

190 102444 
1116 66199 
132 33663 nuda ta  ( l i b r a r y )  s t o r a g e  s i z e  
144 33734 I 

1103 81099 
61** f l - 2 0  

0 60* a r r a y  10 e n t r i e s  r e a d  
0 65s  a r r a y  63 e n t r i e s  r e a d  
0 6 t  

1140 71957 
used 107068 i n  s i z e  150000 

0 j o p t  12 
0 0 0 0 0 
0 0 

Otherm 4 
5.27210lE-01 3.6639426-01 2.909018E+00 1.000000E-25 

Onon 5 
7935 20 6 18 1697 

Ommn 19 
0 10 0 0 1 

2 1 100 0 5 0 
Otcons t  5 

3.156000E+07 3.8000006+04 2.500000E+01 .000000E+00 5.000000E-02 
Omzero 4 

2 1 689 129 8 79 
Opow 3 

.000000E+00 .000000E+00 .000000E+00 
0 l i n p  9 

6 0 5 1 2 6 2 3000 
0 case o r  subcase 5 P a r t  B 8% UO2 i n  T u f f  (47% H2O) D B F  Fuel lOOk year  c y c l e  
0 563 a r r a y  20 e n t r i e s  r e a d  
0 57* a r r a y  5 e n t r i e s  r e a d  
0 5 t  

190 90544 
1116 53571 
132 33663 nudata ( [ i b r a r y )  s t o r a g e  s i z e  
144 33734 
1103 69017 

61** f l - 2 0  
0 60* a r r a y  3 e n t r i e s  r e a d  
0 653 a r r a y  63 e n t r i e s  r e a d  
0 6 t  

1140 60057 
used 92263 i n  s i z e  150000 

0 j o p t  12 
0 0 0 0 0 
0 0 

Otherm 4 
5.272101E-01 3.663942E-01 2.909018E+00 1.000000E-25 

Onon 5 
7935 20 6 18  1697 

Omn 19 
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0 3 0 0 1 .  1 0 0 0 
21 100 0 5 0 0 4 0 0 

Otconst 5 
3.156000E+07 2.500000E+05 2.600000E+01 .000000E+00 5.000000E-02 

Omzero 4 
2 1 689 129 879 

Opow 3 
.000000E+00 .000000E+00 .000000E+OO 

0 l i n p  9 
6 0 5 1 26 2 3000 1000 1697 5 

0 case o r  subcase 6 Par t  B 8% U02 i n  Tu f f  (47% HZO) DBF Fuel lOOk year c y c l e  
56SS 0 -10 a10 1 e t 

0 5 6 s  ar ray  20 e n t r i e s  read 
0 O t  
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lmcnp v e r s i o n  4a ld=10/01/93 08/29/96 17:16:39 ......................................................................... 
inp=sp40e l  outp=sp40e10 

1 - F a r - F i e l d  Consequence S t u d  - 32% H20/ 8% UO2 ( s p 4 0 e l )  1000 Years  600K 
2 - C C a l i c o  H i  11s T u f f  1.5895 g /cc  .40 p o r o s i t y  - s p h e r e  su r rounded  b y  t u f f  
3 - C Water and  UO2 o f f s e t  each o t h e r  i n  po rous  space / H20 @ 500k 
4 - C CELL SPECIFICATIONS 
5 - C INNER WATER REGION 
6 - 1 1 7.48784-2 - 1  IMP:N=l 
7 -  2 2 8.38290-2 1 - 2  IMP:N=l 
8 - C OUTSIDE WORLD 
9 -  3 0 2 IMP:N=O 

10-  
11 - C SURFACE SPECIFICATIONS 
12-  1 SO 140 S INNER FUEL ZONE 
13-  2 SO 200 S TUFF REFLECTOR 
1 1  - 
15 -  MODE N 
16-  KCODE 4000 1. 3 0  130 
17 -  C KSRC 0 0  1 0 0  10 0 0  -20 0 0 2 9  0 2 0 5  0 0  -5  - 1 0 0  -10  
18-  C 0 - 5  -20  -10 0 -13 0 -10  14 0 0 -15 -10  - 5  -16  5 5 0 10 10 17 
19-  C MATERIAL SPECIFICATIONS 
20 - c 32 ( x  .776 a t  265 C )  v o l X  wa te r  i n  c a l i c o  H i l l s  t u f f  - 8 v o l X  U02 

c 3.0% O r i g i n a l  ~ n r i c h m e n t /  20 GUO/MT decayed t o  Uran ium i s o t o p e s  
c 1000 y r  c r i t i c a l  
ml 6 2 1 4 9 . 5 0 ~  2.0302E-09 

6 2 1 5 1 . 5 0 ~  1.9060E-10 
6 0 1 4 3 . 5 0 ~  2.0165E-08 
4 5 1 0 3 . 5 0 ~  1.0845E-08 
6 3 1 5 1 . 5 5 ~  1.2151E-09 
6 4 1 5 7 . 5 0 ~  1.1152E-11 
6 4 1 5 5 . 5 0 ~  9.4362E-11 
4 8 0 0 0 . 5 0 ~  3.2119E-10 
5 4 1 3 1 . 5 0 ~  9.9667E-09 
5 5 1 3 3 . 5 0 ~  2.3024E-08 
4 3 0 9 9 . 5 0 ~  2.0926E-08 
6 2 1 4 7 . 5 0 ~  7.7393E-09 
6 2 1 5 2 . 5 0 ~  1.0071E-09 
6 0 1 4 5 . 5 0 ~  1.3415E-08 
4 2 0 9 5 . 5 0 ~  2.2139E-08 
9 2 2 3 3 . 5 0 ~  7.1050E-10 
9 2 2 3 4 . 5 0 ~  4.8749E-07 
9 2 2 3 5 . 5 3 ~  3.8398E-05 
9 2 2 3 6 . 5 0 ~  9.3098E-06 
9 2 2 3 8 . 5 3 ~  1.9289E-03 
9 3 2 3 7 . 5 0 ~  2.2324E-06 
9 4 2 3 3 . 5 0 ~  1.226OE-09 
9 4 2 3 9 . 5 5 ~  2.5206E-07 
9 4 2 4 0 . 5 0 ~  1.1983E-09 

1 0 0 1 . 5 3 ~  1.6549-2 
8 0 1 6 . 5 3 ~  4.0446-2 

1 1 0 2 3 . 5 0 ~  3.9366-4 
1 2 0 0 0 . 5 0 ~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 ' 

19000 .50~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
I w t r . 0 3 t  
40  ( x  .99 a t  50 C) v o l X  wa te r  i n  c a l i c o  H i l l s  t u f f  
1 0 0 1 . 5 3 ~  2.6477-2 8 0 1 6 . 5 3 ~  4.1448-2 1 1 0 2 3 . 5 0 ~  3.9366-4 

12000 .50~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
19000 .50~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 

p r o b i d  = 08/29/96 17:16:39 
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57- mt2 l w t r . 0 2 t  
58- PRINT 

1  i n i t i a l  source  f r o m  f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  
p o i n t s  n o t  i n  any c e l l  
p o i n t s  i n  c e l l s  o f  z e r o  impor tance  
p o i n t s  i n  v o i d  c e l l s  
p o i n t s  i n  ambiguous c e l l s  . 

t o t a l  p o i n t s  r e j e c t e d  
p o i n t s  rema in ing  
p o i n t s  a f t e r  expans ion  o r  c o n t r a c t i o n  
nominal  source s i z e  

i n i t i a l  guess f o r  k ( e f f . 1  

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  

number o f  k e f f  c y c l e s  t h a t  can be s t o r e d  260 

t o t a l  f i s s i o n  nubar d a t a  a r e  b e i n g  used. 

warn ing.  l w t r . 0 2 t  and l w t r . 0 3 t  a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  c o m p o s i t i o n  

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

26000; .00187 
a s s o c i a t e d  thermal  s(a,b)  d a t a  s e t s :  

2 1001, .31585 
13027, .03110 
26000, .00167 

a s s o c i a t e d  thermal  s (a ,b )  d a t a  s e t s :  

l w t r  
8016, 

14000, 

l w t r  

m a t e r i a l  
number component n u c l i d e ,  mass f r a c t i o n  

p r i n t  t a b l e  40 
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13027, .06130 14000, .27919 19000, -01894 20000, .01989 
26000, .00683 

l c e l l  volumes and masses p r i n t  t a b l e  50  

c e l l  atom g r  em i n  u t  c a l c u l a t e d  reason volume 
dens i t y  d e n s i t y  voyume vo l ume mass p i e c e s  n o t  c a l c u l a t e d  

l p r o b l e m  summary 

r u n  t e r m i n a t e d  when 130 kcode c y c l e s  were done. 
+ 

F a r - F i e l d  Consequence Study - 32% H2O/ 8% UO2 (sp40e l )  1000 Years 600K 
n " 

n e u t r o n  c r e a t i o n  t r a c k s  we igh t  energy 
(per  source p a r t i c l e )  

source 

weight  window 0 0. 0. 
c e l l  impor tance 0 0. 0. 
weight  c u t o f f  0 6.3380E-02 4.4399E-05 
energy impor tance 0 0. 0. 
d x t r a n  0 0. 
f o r c e d  c o l l i s i o n s  0 0. 
exp. t r a n s f o r m  0 0. 
u p s c a t t e r i n g  0 0. 

(n ,xn)  
f i s s i o n  

t o t a l  

n e u t r o n  l o s s  

escape 
energy c u t o f f  
t i m e - c u t o f f  
we igh t  window 
c e l l  impor tance 
we igh t  c u t o f f  
e n e r g y  i m ~ o r t a n c e  
d x t r a n  . 
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
d o w n s c a t t e r i n a  - 
c a p t u r e  
Loss t o  (?,X?) 
l o s s  t o  f i s s i o n  

t o t a l  

1 
1 
0 i n f i n i t e  

t r a c k s  

08/29/96 20:06:20 
p r o b i d  = 08/29/96 17:16:39 

weight  energy 
(per  source p a r t i c l e )  

1.3718E-04 1.2736E-04 
0.  0. 
0. 0. 
0.  0. 
0. 0. 
6.3632E-02 1.6609E-05 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0.  1.9288El.00 
6.1749E-01 6.3069E-02 
4.2907E-04 3.6224E-03 
3.8318E-01 3.7712E-02 
1.0649E+00 2.0333€+00 

number o f  n e u t r o n s  banked 295 average l i f e t i m e ,  shakes c u t o f f s  
n e u t r o n  t r a c k s  p e r  source  p a r t i c l e  1.0011E+00 escape 2.9292E+04 t co 1.0000E+34 
n e u t r o n  c o l l i s i o n s  p e r  source p a r t i c l e  7.9251E+01 c a p t u r e  9.4549E+03 eco .0000E+00 
t o t a l  n e u t r o n  c o l l i s i o n s  41184790 c a p t u r e  o r  escape 9.4576E+03 W C ~  -5.0000E-01 
n e t  m u l t i p l i c a t i o n  1.0004€+00 .0000 any t e r m i n a t i o n  1.0298E+04 uc2 -2.5OOOE-01 

computer t i m e  so f a r  i n  t h i s  r u n  169.26 m inu tes  
computer t i m e  i n  mcrun 169.20 m inu tes  
source p a r t i c l e s  per  m inu te  3.0714€+03 
random numbers genera ted  477387773 

range o f  sampled source  we igh ts  = 9.3633E-01 t o  1.0667E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  

maximum number ever  i n  bank 2 
bank o v e r f l o w s  t o  backup f i l e  0 
f i e l d  l e n g t h  0 
most random numbers used was 11632 i n  h i s t o r y  510173 

p r i n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f  l u x  average average 
c e l l  e n t e r i n g  * weight  we igh ted  weighted t r a c k  weight  t r a c k  mfp 

(per  h i s t o r y )  energy energy ( r e l a t i v e )  (cm) 

t o t a l  709112 570306 41184790 5.5244E+01 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% H2O/ 8% U02 ( s p 4 0 e l )  1000 Years 600K p r o b i d  = 08/29/96 17:16:39 
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t h e  i n i t i a l  f i s s i o n  n e u t r o n  source  d i s t r i b u t i o n  was r e a d  f rom t h e  s r c t p  f i l e  named s r c t p  
t h e  c r i t i c a l i t y  problem was scheduled t o  s k i  30 c  c l e s  and r u n  a  t o t a l  o f  130 c y c l e s  w i t h  n o m i n a l l y  4000 neu t rons  e r  c y c l e .  
t h i s  problem has r u n  30 i n a c t i v e  c y c l e s  ritR IIPIPI n e u t r o n  h i s t o r i e s  and 100 a c t i v e  c y c l e s  w i t h  400152 n e u t r o n  R i s t o r i e s .  

t h i s  c a l c u l a t i o n  has completed t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a  t o t a l  o f  519674 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  were sampled and had f i s s l o n  n e u t r o n  source  p o i n t s .  

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  co l l i s , i on ,  absorp t ion ,  and t r a c k - l e n g t h  k e f f . c y c l e  va lues  are:  

t h e  k (  c o l l i s i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  
t h e  k ( a b s o r p t i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  
t h e  k ( t r k  l e n g t h )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  

t h e  f i n a l  e s t i m a t e d  combined c o l l i s i o n / a b s o r p t i o n / t r a c k - l e n g t h  k e f f  = -93949 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00097 

t h e  e s t i m a t e d  6 8 ,  9 5 ,  & 99 percen t  k e f f  con f idence  i n t e r v a l s  a r e  .93852 t o  .94046, .93756 t o  .94142, and .93693 t o  .94205 

t h e  e s t i m a t e d  c o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 9.46E-05 seconds w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  2.00E-07 

t h e  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 6 8 ,  9 5 ,  and 99 percen t  con f idence  i n t e r v a l s  are:  

k e f f  e s t i m a t o r  k e f  f s t a n d a r d  d e v i a t i o n  68% con f idence  95% c o n f i d e n c e  99X con f idence  c o r r  

c o l l i s i o n  .93888 
a b s o r p t i o n  .94002 

t r a c k  l e n g t h  -939 15 
c o l / a b s o r p  -93959 

a b s / t r k  Len -93970 
c o l / t r k  Len .93868 

c o l / a b s / t r k  Len .93949 
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1 mcnp ******* 
inp=sp4 

ve rs ion  4a ld=10/01/93 08/16/96 10:52:15 ................................................................... 
,Of 1 outp=sp40f 10 

Far-  
C 
C 
C 
C 
1 
2 
C 
3 

F i e l d  Consequence Stud - 32% H2O/ 8% UO2 (sp40 
Ca l l co  H i l l s  Tu f f  1.5895 g/cc .40 p o r o s i t y  - 
Water and U02 o f f s e t  each o ther  i n  porous spac 

CELL SPECIFICATIONS 
INNER WATER REGION 
1 7.48597-2 -1 IMP:N=l 
2 8.38290-2 1 -2 IMP:N=l 
OUTSlDE UORLD 
0 2 IMP:N=O 

) 5000 Years 600K 
,phere surrounded by 

1120 a 5ook 
t u f  

C SURFACE SPECIFICATIONS 
1 SO 140 S INNER FUEL ZONE 
2 SO 200 S TUFF REFLECTOR 

MODE 
KC00 E 
C 
C 
C 
C 
C 
C 
m l  

N 
4000 1. 30 130 

KSRC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 -5 -10 0 -10 
0 -5 -20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16 5 5 0 10 10 17 

M A T E R I A L  SPECIFICATIONS 
32 ( x  .776 a t  265 C )  volX water i n  c a l i c o  H i l l s  t u f f  - 8 vo l% UO2 
3.0% Orig!nal  Enrichment/ 20 GUD/MT decayed t o  Uranium isotopes 

5000 r c r i t i c a l  
62149.58~ 2.7761E-09 
62150.50~ 1.5868E-08 
60143.50~ 9.8994E-08 
45103.50~ 5.5500E-08 
63151.55~ 5.7285E-09 
64157.50~ 1.8097E-11 
64155.50~ 2.3641E-10 
48000.50~ 1.8479E-09 
54131.50~ 4.9633E-08 
55133.50~ 1.1472E-07 
43099.50~ 1.0383E-07 
62147.50~ 3.8518E-08 
62152.50~ 5.8288E-09 
60145.50~ 6.6530E-08 
42095.50~ 1.0987E-07 
92233.50~ 3.4401E-09 
92234.50~ 5.4119E-07 
92235.53~ 3.8842E-05 
92236.50~ 1.0034E-05 
92238.53~ 2.0287E-03 
93237.50~ 2.3313E-06 
94238.50~ 1.2084E-09 
94239.55~ 1.1354E-06 
94240.50~ 2.357%-08 

1001.53~ 1.6331-2 
8016.53~ 4.0542-2 

11023.50~ 3.9366-4 
12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 
19000.50~ 5.5591-4 20000.50~ 5.6949-4 26000.55~ 1.4037-4 

mt 1 lwt r .03 t  

L 60 ( X  .w a t  50 C )  vat% water i n  c a l i c o  H i l l s  t u f f  
1001.53~ 2.6477-2 8016.53~ 4.1448-2 11023.50~ 3.9366-4 

12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 
19000.50~ 5.5591 -4  20000.50~ 5.6949-4 26000.55~ 1.4037-4 

p rob id  = 

f 
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57- mt2 l w t r . 0 2 t  
58- P R I N T  . - 

1  i n i t i a l  source f rom f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  
p o i n t s  n o t  i n  any c e l l  
p o i n t s  i n  c e l l s  o f  ze ro  importance 
p o i n t s  i n  v o i d  c e l l s  
p o i n t s  i n  ambiguous c e l l s  

t o t a l  p o i n t s  r e j e c t e d  
p o i n t s  remain ing  
p o i n t s  a f t e r  expansion o r  c o n t r a c t i o n  
nominal  source s i z e  

i n i t i a l  guess f o r  k ( e f f . 1  1.000000 

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  30 

number o f  k e f f  c y c l e s  t h a t  can be  s t o r e d  260 

t o t a l  f i s s i o n  nubar da ta  a re  be i ng  used. 

warning. lw t r . 02 t  and Lwtr.03t a re  bo th  c a l l e d  f o r .  
l m a t e r i a l  compos i t ion  

m a t e r i a l  
number component nuc l i de ,  atom f r a c t i o n  

assoc i a ted  
2  

assoc i a ted  

62149, 
63151, 
54131, 
62152, 
92234, 
93237, 

1001, 
13027, 
26000, 

therma l  s(a,b) 
1001, 

13027, 
26000, 

therma l  s(a,b) 

da ta  se ts :  
.31585 
.03110 . 00 167 
da ta  se ts :  

m a t e r i a l  
number component nuc l i de ,  mass f r a c t i o n  

p r i n t  t a b l e  40 
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13027, .06130 14000, -27919 19000, .01894 20000, .01989 
26000, .00683 

l c e l l  volumes and masses p r i n t  t a b l e  50 

c e l l  atom gram i n  u t  ca l cu la ted  reason volume 
dens i t y dens i t y  voyume vo 1 ume mass pieces not  ca l cu la ted  

1 1 7.48597E-02 2.68707E+00 .00000E+00 1.14940E+07 3.08853E+d7 1 
Z 2 8.38290E-02 1.90533E+00 .000OOE+00 2.20163E+Of 4.19483E+07 1 
3 3 .00000E+00 .0000OE+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

lproblem sunmary 
I 

run  te rminated when 130 kcode cyc les  were done. 
+ 

F a r - F i e l d  Consequence Study - 32% H2O/ 8% UO2 (sp40 f l )  5000 Years 600K 
n - 

neutron c r e a t i o n  t racks  weight ener y 
(per source p a r t i c r e )  

source 520705 9.9865E-01 2.0325E+00 

wei h t  window 0 0. 0. 
c e l f  importance 0 0. 0. 
weight c u t o f f  0 6.1894E-02 4.9069E-05 
energy importance 0 0. 0. 
dx t ran  0 0. 0. 
fo rced c o l l i s i o n s  0 0. 0. 
exp. t rans form 0 0. 0. 
upsca t te r i ng  0 0. 3.1523E-07 

(n,xn) 
f i s s i o n  

t o t a l  

number o f  neutrons banked 323' 
neut ron t racks  per source p a r t i c l e  1.0012E+00 
neut ron c o l l i s i o n s  per source p a r t i c l e  7.6491E+01 
t o t a l  neut ron c o l l i s i o n s  39829078 
ne t  m u l t i p l i c a t i o n  1.0005E+00 .0000 

computer t ime 80 f a r  i n  t h i s  run  173.12 minutes 
computer t ime i n  mcrun 173.05 minutes 
source p a r t i c l e s  per minute 3.0089E+Of 
random numbers generated 463070842 

range o f  sam l e d  source weights = 9.2039E-01 t o  1.0678E+00 
l neu t ron  a c t f v i t y  i n  each c e l l  

neut ron loss  

escape 
energy c u t o f f  
t ime c u t o f f  
wei h t  window 
c e l f  importance 
weight c u t o f f  
energy importance 
d x t r a n  
fo rced c o l l i s i o n s  
exp. t rans form 
downscatter ing 
capture  
l oss  t o  (n,xn) 
l oss  t o  f i s s i o n  

t o t a l  

t r acks  

08/16/96 14:21:45 
p rob id  = 08/16/96 10:52:15 

average l i f e t i m e ,  shakes 
escape 2.3624E+04 
capture 8.9475E+03 
capture o r  escape 8.9494E+03 
any te rm ina t i on  9.7475E+03 

weight energy 
(per source p a r t i c l e )  

c u t o f f s  
t c o  1.0000E+34 
eco .0000E+00 
wcl -5.0000E-01 
wc2 -2.5000E-01 

maximum number ever i n  bank 2 
bank over f lows t o  backup f i l e  0 
f i e l d  l eng th  0 
most random numbers used was 11052 i n  h i s t o r y  430100 

p r i n t  t a b l e  126 

t r a c k s  popu la t i on  c o l l i s i o n s  c o l l i s i o n s  number f l u x  averaqe average 
c e l l  e n t e r i n g  * weight weighted weighted t rack  weight t r ack  mfp 

(per h i s t o r y )  energy energy ( r e l a t i v e )  (cm) 

t o t a l  705292 571 194 39829078 5.3590E+01 
l k e f f  r e s u l t s  fo r :  F a r - F i e l d  Consequence Study - 32% H2O/ 8% U02 ( sp40 f l )  5000 Years 600K p r o b i d  = 08/16/96 10:52:15 
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- the  i n i t i a l  f i s s i o n  neu t ron  source d i s t r i b u t i o n  was read f rom t h e  s r c t p  f i l e  named s r c t p  
t h e  c r i t i c a l i t y  problem was scheduled t o  s k i  30 c y c l e s  and r u n  a t o t a l  o f  130 cyc l es  w i t i  nom ina l l y  4000 neu t rons  e r  c yc l e .  
t h i s  problem has run 30 i n a c t i v e  cyc l es  w i t [  119861 neu t ron  h i s t o r i e s  and 100 a c t i v e  c y c l e s  w i t h  400844 neu t ron  E i s t o r i e s .  

t h i s  c a l c u l a t i o n  has com l e t e d  t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a t o t a l  o f  520705 f i s s i o n  neu t ron  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b y e  m a t e r i a l  were sampled and had f i s s i o n  neu t ron  source po in t s .  

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  absorpt ion,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues are: 

t h e  k (  c o l l i s i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 percen t  con f idence  l e v e l  
t h e  k (abso rp t i on )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t he  95 percen t  con f idence  l e v e l  
t h e  k ( t r k  l eng th )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t he  95 percen t  con f idence  Level  

t h e  f i n a l  es t ima ted  combined c o l l i s i o n / a b s o r p t i o n / t r a c k - l e n g t h  k e f f  = ,94166 w i t h  an es t ima ted  s t anda rd  d e v i a t i o n  o f  .00081 

t h e  es t ima ted  68, 95, 6 99 percen t  k e f f  con f idence  i n t e r v a l s  a r e  .94084 t o  .94247, .94003 t o  -94328, and .93950 t o  .94381 

t h e  es t ima ted  c o l l i s i o n / a b s o r p t i o n  neu t ron  removal l i f e t i m e  = 8.94E-05 seconds w i t h  an es t imated  s t anda rd  d e v i a t i o n  o f  1.90E-07 

t h e  es t ima ted  average k e f f s ,  one s t anda rd  dev i a t i ons ,  and 68, 95, and 99 percen t  con f idence  i n t e r v a l s  are: 

k e f f  e s t i m a t o r  ke f  f s t anda rd  d e v i a t i o n  68% con f idence  95% conf  i dence 99% con f idence  c o r r  

c o l l i s i o n  .94222 
a b s o r p t i o n  .94125 

t r a c k  l e n g t h  .94223 
co l / abso rp  -94 166 

a b s / t r k  Len -94165 
c o l / t r k  Len .94222 

c o l / a b s / t r k  Len .94 166 
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lmcnp v e r s i o n  4a ld=10/01/93 08/29/96 12:31:20 ......................................................................... p r o b i d  = 08/29/96 12:31:20 
i n p = s p 4 0 g l  outp=sp40g10 

1 - F a r - F i e l d  Consequence S t u d  - 32% H20/ 8% UOZ ( s p 4 0 g l )  10000 Years 600K 
2 - C C a l i c o  H i l l s  T u f f  1.5g95 g /cc  .40 p o r o s i t y  - sphere  s u r r o u n d e d  b y  t u f f  
3 - C Water and  U02 o f f s e t  each o t h e r  i n  po rous  space / HZ0 8 500k 
4 - C CELL SPECIFICATIONS 
5 - C INNER WATER REGION 
6 - 1 1 7.48343-2 - 1  IMP:N=l 
7 -  2 2 8.38290-2 1 - 2  IMP:N=l 
8 - C OUTSIDE WORLD 
9 - 3 0 2 IMP:N=O 

10 - 
11 - C SURFACE SPECIFICATIONS 
12 - 1 SO 140 S INNER FUEL ZONE 
13 - 2 SO 200 S TUFF REFLECTOR 
14 - 
15 -  MODE N 
16 -  ' KCODE 4000 1. 30 130 
17 -  C K S R C  0 0 1 0 0 10 0 0 -20  0 0 29 0 20 5 0 0 -5  -10  0 - 1 0  
18-  C 0 -5  -20  -10  0 -13 0 -10  14 0 0 -15 -10  -5  - 1 6  5 5 0 10 10 17 
19-  C MATERIAL SPECIFICATIONS 
20-  c 32 ( x  .776 a t  265 C) v o l %  wate r  i n  c a l i c o  H i l l s  t u f f  - 8 v o l X  UO2 
21 - c 3.0% O r i g i n a l  En r i chmen t /  20 GWD/MT decayed t o  Uran ium i s o t o p e s  
22 - c 10000 y r  c r i t i c a l  
23 - ml 6 2 1 4 9 . 5 0 ~  2.8219E-09 
24 - 6 3 1 5 1 . 5 5 ~  9.6170E-09 
25 - 6 0 1 4 3 . 5 0 ~  1.9432E-07 
26 - 4 5 1 0 3 . 5 0 ~  1.1304E-07 
27-  5 4 1 3 1 . 5 0 ~  9.9667E-08 
28 - 5 5 1 3 3 . 5 0 ~  2.2906E-07 
29 -  6 2 1 4 7 . 5 0 ~  7.6323E-08 
30 - 4 3 0 9 9 . 5 0 ~  2.0502E-07 
31 - 6 4 1 5 5 . 5 0 ~  2.9053E-10 
32 - 6 0 1 4 5 . 5 0 ~  1.3161E-07 
33 - 6 2 1 5 2 . 5 0 ~  1.3106E-08 
34 - 4 2 0 9 5 . 5 0 ~  2.1753E-07 
35 - 4 8 0 0 0 . 5 0 ~  4.2020E-09 
36 - 6 2 1 5 0 . 5 0 ~  3.4356E-08 
3 7 -  3 6 0 8 3 . 5 0 ~  1.7568E-08 
38 - 9 2 2 3 3 . 5 0 ~  6.6328E-09 
39 - 9 2 2 3 4 . 5 0 ~  6.0552E-07 
40 - 9 2 2 3 5 . 5 3 ~  3.9787E-05 
41 - 9 2 2 3 6 . 5 0 ~  1.0899E-05 
42 - 9 2 2 3 8 . 5 3 ~  2.1513E-03 
43 - 9 3 2 3 7 . 5 0 ~  2.4587E-06 
44 - 9 4 2 3 8 . 5 0 ~  1.1952E-09 
45 - 9 4 2 3 9 . 5 5 ~  1.9793E-06 
46 - 9 4 2 4 0 . 5 0 ~  7.0065E-08 
47 -  1 0 0 1 . 5 3 ~  1.6059-2 
48 - 8 0 1 6 . 5 3 ~  4.0662-2 
49 -  1 1 0 2 3 . 5 0 ~  3.9366-4 
50 - 1 2 0 0 0 . 5 0 ~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
51  - 1 9 0 0 0 . 5 0 ~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
52 - mt 1 l w t r . 0 3 t  
53 - c 40 ( x  .99 a t  50  C )  v o l X  wa te r  i n  c a l i c o  H i l l s  t u f f  
54 - mZ 1 0 0 1 . 5 3 ~  2.6477-2 8 0 1 6 . 5 3 ~  4.1448-2 1 1 0 2 3 . 5 0 ~  3.9366-4 
55 - 12000 .50~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
56 - 19000 .50~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
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57- mt2 l w t r . 0 2 t  
58- P R I N T  

1  i n i t i a l  source  f rom f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  391 1  
p o i n t s  n o t  i n  any c e l l  0 
p o i n t s  i n  c e l l s  o f  z e r o  impor tance  0  
p o i n t s  i n  v o i d  c e l l s  0  
p o i n t s  i n  ambiguous c e l l s  0  

t o t a l  p o i n t s  r e j e c t e d  0  
p o i n t s  rema in ing  391 1  
p o i n t s  a f t e r  expansion o r  c o n t r a c t i o n  3997 
nominal  source s i z e  4000 

i n i t i a l  guess f o r  k ( e f f . )  1.000000 

cycLes t o  s k i p  b e f o r e  t a l l y i n g  30 

number o f  k e f f  c y c l e s  t h a t  can be s t o r e d  260 

t o t a l  f i s s i o n  nubar  d a t a  a r e  b e i n g  used. 

warning. l u t r . 0 2 t  and l w t r . 0 3 t  a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  c o m p o s i t i o n  

t h e  sum o f  t h e  f r a c t i o n s  o f  m a t e r i a l  1  was 7.483317E-02 

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

26000; .00188 
a s s o c i a t e d  thermal  s(a,b)  d a t a  s e t s :  l w t r . 0 3 t  

2  1001, .31585 8016, .49444 11 023, .00470 12000, .00276 
13027, -03110 14000, .13606 19000, .00663 20000, .00679 
26000, .00167 

a s s o c i a t e d  thermal  s (a ,b )  d a t a  s e t s :  l w t r . 0 2 t  

m a t e r i a l  
number component n u c l i d e ,  mass f r a c t i o n  

p r i n t  t a b l e  40 
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warn ing .  1 o f  t h e  m a t e r i a l s  h a d  u n n o r m a l i z e d  f r a c t i o n s .  
l c e l t  vo lumes and  masses p r in t  t a b l e  50 

c e l l  a tom gram i n  ut  c a l c u l a t e d  r e a s o n  vo lume  
dens  i t y  d e n s i t y  vo fume vo lume mass p i e c e s  n o t  c a l c u l a t e d  

1 1 7.48343E-02 2.73956€+00 .00000E+00 1.14940€+07 3.14886€+07 1 
2 2 8.38290E-02 1.90533€+00 .00000E+00 2.20163€+07 4.19483€+07 1 
3 3 .00000E+00 .OOOOOE+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

l p r o b l e m  summary 

r u n  t e r m i n a t e d  when 130 kcode  c y c l e s  were  done. 
+ 08/29/96 15:14:42 

F a r - F i e l d  Consequence S t u d y  - 32% H20/ 8% UO2 (sp40g1)  10000 Yea rs  600K . p r o b i d  = 08/29/96 12:31:20 
0 

n e u t r o n  c r e a t i o n  t r a c k s  w e i g h t  e n e r g y  
( p e r  s o u r c e  p a r t i c l e )  

s o u r c e  520436 9.9916E-01 2.0352€+00 

w e i g h t  window 
c e l l  i m p o r t a n c e  
w e i g h t  c u t o f f  
e n e r g y  i m p o r t a n c e  
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
u p s c a t t e r i n g  

(n , xn )  659 9.6723E-04 6.5978E-04 
f i s s i o n  0 0. 0. 

t o t a l  521095 1.0611E+00 2.0358€+00 

n e u t r o n  l o s s  t r a c k s  w e i g h t  e n e r g y  
( p e r  s o u r c e  p a r t i c l e )  

escape 153 1.6128E-04 1.1441E-04 
e n e r g y  c u t o f f  0 0. 0. 
t i m e  c u t o f f  0 0. 0. 
w e i g h t  window 0 0. 0. 
c e l l  i m p o r t a n c e  0 0. 0. 
w e i g h t  c u t o f f  520613 6.1096E-02 6.6854E-05 
e n e r g y  i m p o r t a n c e  0 0. 0. 
d x t r a n  0 0. 0. 
f o r c e d  c o l l i s i o n s  0 0. 0. 
exp. t r a n s f o r m  
d o w n s c a t t e r i n g  
c a p t u r e  
l o s s  t o  (n , xn )  
l o s s  t o  f i s s i o n  

t o t a l  

number o f  n e u t r o n s  banked 330 ave rage  l i f e t i m e ,  shakes 
n e u t r o n  t r a c k s  p e r  s o u r c e  p a r t i c l e  1.0013E+00 escape 3.1172€+04 
n e u t r o n  c o l l i s i o n s  p e r  s o u r c e  p a r t i c l e  7.4256€+01 c a p t u r e  8.5120€+03 
t o t a l  n e u t r o n  c o l l i s i o n s  38645372 c a p t u r e  o r  escape 8.5157€+03 
n e t  m u l t i p l i c a t i o n  1.0005E+00 -0000 any  t e r m i n a t i o n  9.2837€+03 

computer  t i m e  so  f a r  i n  t h i s  r u n  163.31 m i n u t e s  
computer  t i m e  i n  mc run  163.24 m i n u t e s  
s o u r c e  p a r t i c l e s  p e r  m i n u t e  3.1882€+03 
random numbers g e n e r a t e d  449866891 

r a n g e  o f  sampled s o u r c e  w e i g h t s  = 9.4540E-01 t o  1.0782€+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  

maximum number e v e r  i n  bank 
bank o v e r f l o w s  t o  backup  f i l e  
f i e l d  l e n g t h  
most random numbers used  was 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  
c e l  l e n t e r i n g  w e i g h t  w e i g h t e d  w e i g h t e d  

( p e r  h i s t o r y )  e n e r g y  e n e r g y  

c u t o f f s  
t c o  1.0000€+34 
eco .0000E+00 
w c l  -5.0000E-01 
wc2 -2.5000E-01 

2 
0 
0 

10990 i n  h i s t o r y  491523 

p r i n t  t a b l e  126 

a v e r a g e  ave rage  
t r a c k  w e i g h t  t r a c k  m f p  

( r e l a t i v e )  (cm) 
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t o t a l  709479 572643 38645372 5.2263E+01 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% HZO/ 8% UO2 (sp40g1) 10000 Years 600K p r o b i d  = 08/29/96 12:31:20 

t h e  i n i t i a l  f i s s i o n  n e u t r o n  source  d i s t r i b u t i o n  was r e a d  f rom t h e  s r c t p  f i l e  named s r c t p  
t h e  c r i t i c a l i t y  problem was schedu led  t o  s k i  30 c  c l e s  end r u n  a  t o t a l  o f  130 c y c l e s  u i t i  n o m i n a l l y  4000 neu t rons  e r  c y c l e .  
t h i s  problem has r u n  30 i n a c t i v e  c y c l e s  w i t !  119701 n e u t r o n  h i s t o r i e s  and 100 a c t i v e  c y c l e s  r i t h  400731 n e u t r o n  R i s t o r i e s .  

t h i s  c a l c u l a t i o n  has completed t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a  t o t a l  o f  520436 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  were sampled and had f i s s i o n  n e u t r o n  source p o i n t s .  

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  absorp t ion ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues  are: 

t h e  k (  c o l l i s i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  
t h e  k ( a b s o r p t i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  
t h e  k ( t r k  l e n g t h )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  

- - -------- .----------------------------------------------------------- .--------------------- .--------------------------------------  
t h e  f i n a l  e s t i m a t e d  combined collision/absorption/track-length k e f f  = .94531 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00095 

t h e  e s t i m a t e d  6 8 ,  9 5 ,  & 9 9  p e r c e n t  k e f f  c o n f i d e n c e  i n t e r v a l s  a r e  .94436 t o  .94626, -94341 t o  .94721, and .94279 t o  .94783 

t h e  e s t i m a t e d  c o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 8.49E-05 seconds w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  1.77E-07 

t h e  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 6 8 ,  9 5 ,  and 99 percen t  con f idence  i n t e r v a l s  are:  

k e f f  e s t i m a t o r  k e f  f  s t a n d a r d  d e v i a t i o n  68% con f idence  95% c o n f i d e n c e  99% con f idence  c o r r  

c o l l i s i o n  .9462 1 .00133 .94356 t o  .94887 -94270 t o  -94973 .94488 t o  .94755 
a b s o r p t i o n  .94452 .00112 -94340 t o  .94565 .94228 t o  .94676 .94155 t o  .94749 

t r a c k  l e n g t h  .94663 .00133 -94530 t o  .94797 .94398 t o  .94929 .94311 t o  .95016 
c o l / a b s o r p  -94520 -00094 .94426 t o  .94614 .94333 t o  .94706 .94273 t o  .94767 . I675 

a b s / t r k  l e n  -94537 -00094 .94443 t o  ,94630 .94350 t o  .94723 .94289 t o  .94784 . I 608  
c o l / t r k  [ e n  .94639 .00135 .94504 t o  .94775 .94370 t o  .94908 .94282 t o  .94996 .9819 

c o l / a b s / t r k  l e n  -9453 1 .00095 .94341 t o  .94721 .94279 t o  .94783 .94436 t o  .94626 
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lmcn  v e r s i o n  4a ld=10/01/93 08/29/96 20.06-21 *** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p r o b i d  = 08/29/96 20:06:21 
inp=sp40e ln  outp=sp40elnO 

1 - F a r - F i e l d  Consequence S tud  - 32% H20/ 8% UO2 (sp40e ln )  1000 Years 600K 
2 - C C a l i c o  H i l l s  T u f f  1.5g95 g/cc .40 p o r o s i t y  - sphere surrounded by t u f f  
3 - C Water and UO2 o f f s e t  each o t h e r  i n  porous space / HZ0 @ 500k 
4 - C CELL SPECIFICATIONS 
5 - C INNER WATER REGION 
6-  1 1 7.48831-2 - 1  IMP:N=l 
7 -  2 2 8.38290-2 1 - 2  IMP:N=l 
8 - C OUTSIDE UORLD 
9 - 3 0 2 IHP:N=O 

10 - 
11 - C SURFACE SPECIFICATIONS 
12-  1 SO 140 S INNER FUEL ZONE 
13 - 2 SO 200 S TUFF REFLECTOR 
14-  
15-  MODE N 
16-  KCODE 4000 1. 30 130 
17-  C KSRC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 -5 -10 0 -10  
18-  C 0 -5  -20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16 5 5 0 10 10 17 
19-  C MATERIAL SPECIFICATIONS 
20 - c 32 ( x  .776 a t  265 C) v o l X  water  i n  c a l i c o  H i l l s  t u f f  - 8 v o l X  UO2 
21 - c 3.0% O r i g i n a l  Enr ichment /  20 GUD/MT decayed t o  Uranium iso topes  
22- c no UO2 i n f i l t r a t i o n  a f t e r  c r i t i c a l i t y  i n i t i a t i o n  

c 1000 y r  c r i t i c a l  
ml 6 2 1 4 9 . 5 0 ~  2.0302E-09 

6 2 1 5 1 . 5 0 ~  1.9060E-10 
60143 .50~  2.0165E-08 

53  - mt 1 l w t r . 0 3 t  
54 - c 40 ( x  .99 a t  50 C )  v o l X  water  i n  c a l i c o  H i l l s  t u f f  
55 - m2 1 0 0 1 . 5 3 ~  2.6477-2 8 0 1 6 . 5 3 ~  4.1448-2 11023 .50~  3.9366-4 
56-  12000 .50~  2.3128-4 13027 .50~  2.6070-3 14000.50~ 1.1406-2 
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57-  1 9 0 0 0 . 5 0 ~  5.5591-4 20000 .50~  5.6949-4 26000 .55~  1.4037-4 ' 

58 - mt2 l w t r . 0 2 t  
59 - PRINT 

1  i n i t i a l  source  f r o m  f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  3931 
p o i n t s  n o t  i n  any c e l l  0  
p o i n t s  i n  c e l l s  o f  z e r o  impor tance 0  
p o i n t s  i n  v o i d  c e l l s  0  
p o i n t s  i n  ambiguous c e l l s  0  

t o t a l  p o i n t s  r e j e c t e d  0 
p o i n t s  rema in ing  3931 
p o i n t s  a f t e r  expans ion  o r  c o n t r a c t i o n  3996 
nominal  source  s i z e  4000 

i n i t i a l  guess f o r  k ( e f f . 1  1.000000 

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  30 

number o f  k e f f  c y c l e s  t h a t  can b e  s t o r e d  260 

t o t a l  f i s s i o n  nubar d a t a  a r e  b e i n g  used. 

warn ing.  t w t r . 0 2 t  and l w t r . 0 3 t  a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  c o m p o s i t i o n  

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

a s s o c i a t e d  t h  
2  

a s s o c i a t e d  t h  

62149, 
63151, 
54131, 
62152, 
92234, 
93237, 

1001, 
13027, 
26000, 

e r m a l  s (a ,  
1001, 

13027, 
26000, 

e r m a l  s ( a ,  

.00000 

.ooooo 

.00000 

.00000 

.00001 

.00003 

.22172 

.03481 
-00 187 

b )  d a t a  s e t s :  
-31585 
.03110 
.OO 167 

. b )  d a t a  se ts :  

m a t e r i a l  
number component n u c l i d e ,  mass f r a c t i o n  

p r i n t  t a b l e  40 
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l c e l l  volumes and massis  p r i n t  t a b l e  50 

c e l l  atom gram i n  u t  c a l c u l a t e d  reason volume 
dens i t y  d e n s i t y  vot'ume vo l ume mass p i e c e s  n o t  c a l c u l a t e d  

1 1 7.48831E-02 2.63375€+00 .00000E+00 l . l4940E+07 3.02724€+07 1 
2 2 8.38290E-02 1.90533E+00 .00000E+00 2.20163€+07 4.19483E+07 1 
3 3 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

l p r o b l e m  summary I 

r u n  t e r m i n a t e d  when 130 kcode c y c l e s  were done. 
+ 

F a r - F i e l d  Consequence Study - 32% H20/ 8% U02 (sp40e ln )  1000 Years 600K 
n - 

n e u t r o n  c r e a t i o n  

source 

we igh t  window 
c e l l  impor tance 
we igh t  c u t o f f  
energy impor tance  
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
u p s c a t t e r i n g  

(n, x ~ )  
f i s s i o n  

t o t a l  

t r a c k s  weight  energy 
(per  source p a r t i c l e )  

n e u t r o n  l o s s  

escape 
energy c u t o f f  
t ime  c u t o f f  
weight  window 
c e l l  impor tance 
weight '  c u t o f f  
energy impor tance 
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
d o w n s c a t t e r i n g  
c a p t u r e  
Loss t o  (n,xn) 
l o s s  t o  f i s s i o n  

t o t a l  

08/29/96 23:06:12 
p r o b i d  = 08/29/96 20:06:21 

t r a c k s  weight  energy 
(per  source p a r t i c l e )  

number o f  neu t rons  banked 290 average l i f e t i m e ,  shakes c u t o f f s  
n e u t r o n  t r a c k s  per  source p a r t i c l e  1.0011E+00 escape 3.0491E+04 t c o  1.0000€+34 
n e u t r o n  c o l l i s i o n s  per  source p a r t i c l e  7.9615E+01 c a p t u r e  9.5352€+03 eco .0000E+00 
t o t a l  n e u t r o n  c o l l i s i o n s  4 1439809 c a p t u r e  o r  escape 9.5378E+03 wcl -5.0000E-01 
n e t  m u l t i p l i c a t i o n  1.0004E+00 .0000 any t e r m i n a t i o n  1.0389E+04 wc2 -2.5000E-01 

computer t i m e  so f a r  i n  t h i s  r u n  179.70 minu tes  
computer t i m e  i n  mcrun 179.64 minu tes  
source p a r t i c l e s  p e r  m inu te  2.8975E+03 
random numbers genera ted  480204045 

range o f  sampled source we igh ts  = 9.3963E-01 t o  1.0627E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  

maximum number ever  i n  bank 2 
bank o v e r f l o w s  t o  backup f i l e  0 
f i e l d  l e n g t h  0 
most random numbers used was 12386 i n  h i s t o r y  367999 

p r i n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  average average 
c e l l  e n t e r i n g  * weight  we igh ted  we igh ted  t r a c k  we igh t  t r a c k  rnfp 

(per  h i s t o r y )  energy energy ( r e l a t i v e )  (cm) 

t o t a l  707045 570648 41439809 5.5379€+01 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% H2O/ 8% UO2 (sp40e ln )  1000 Years 600K p r o b i d  = 08/29/96 20:06:21 
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t h e  i n i t i a l  f i s s i o n  n e u t r o n  source  d i s t r i b u t i o n  was r e a d  f r o m  t h e  s r c t p  f i l e  named s r c t p  
t h e  c r i t i c a l i t y  p rob lem was scheduled t o  s k i  30 c  c l e s  and r u n  a  t o t a l  o f  130 c y c l e s  w i t h  n o m i n a l l y  4000 n e u t r o n s  e r  c y c l e .  
t h i s  p rob lem has r u n  30 i n a c t i v e  c y c l e s  w l t R  119728 n e u t r o n  h i s t o r i e s  end 100 a c t i v e  c y c l e s  w i t h  400772 n e u t r o n  r i s t o r i e s .  

t h i s  c a l c u [ a t i o n  has corn l e t e d  t h e  reques ted  number o f  k e f f  c  c l e s  u s i n g  a  t o t a l  o f  520500 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b r e  m a t e r i a l  were sampled and had f i s s r o n  n e u t r o n  source p o i n t s .  

t 

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  absorp t ion ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues  are: 

t h e  k (  c o l l i s i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  Level  
t h e  k ( a b s o r p t i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  
t h e  k ( t r k  l e n g t h )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  

t h e  f i n a l  e s t i m a t e d  combined collision/absorption/track-length k e f f  = .93731 w i t h  an es t imated  s t a n d a r d  d e v i a t i o n  o f  .00088 

t h e  e s t i m a t e d  6 8 ,  9 5 ,  & 9 9  percen t  k e f f  con f idence  i n t e r v a l s  a r e  -93642 t o  .93819,  .93555 t o  .93907,  and .93497 t o  .93964 

t h e  e s t i m a t e d  c o t t i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 9.54E-05 seconds w i t h  an es t imated  s t a n d a r d  d e v i a t i o n  o f  1.78E-07 

-------------------------------------------------------------------------------- .--------------------------------------------------  

t h e  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 68, 9 5 ,  and 99 p e r c e n t  con f idence  i n t e r v a l s  a re :  

k e f f  e s t i m a t o r  k e f  f s t a n d a r d  d e v i a t i o n  68% con f idence  95% con f idence  99% con f idence  c o r r  

c o l  l i s i o n  
a b s o r p t i o n  

t r a c k  l e n g t h  
c o l / a b s o r p  

a b s / t r k  l e n  
c o l / t r k  t e n  

c o l / a b s / t r k  l e n  
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lmcnp ve rs ion  4a ld=10/01/93 08/20/96 10:58:26 ......................................................................... 
inp=sp40f ln  outp=sp40flnP 

F a r - F i e l d  Consequence Stud - 32% H20/ 8% U02 (sp40f ln )  5000 Years 600K 
C Ca l i co  H i  11s T u f f  1 .st95 g/cc .40 p o r o s i t y  - sphere surrounded by t u f f  
C Water and UO2 o f f s e t  each other i n  porous space / H20 a 500k 
C CELL SPECIFICATIONS 
C INNER WATER REGION 
1 1 7.48833-2 -1  IMP:N=l 
2 2 8.38290-2 1 - 2  IMP:N=l 
C OUTSIDE WORLD 
3 0 2 IMP:N=O 

C SURFACE SPECIFICATIONS 
1 SO 140 S I N N E R  FUEL ZONE 
2 SO 200 S TUFF REFLECTOR 

MODE 
KCODE 
C 
C 
C 
C 
C 
C 
C 
ml 

N 
4000 1. 30 130 

KSRC 0 0 1  0 0 1 0  0 0 - 2 0  0 0 2 9  0 2 0 5  0 0 - 5  - 1 0 0 - 1 0  
0 -5 -20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16 5 5 0 10 10 17 

MATERIAL SPECIFICATIONS 
32 ( x  .776 a t  265 C )  volX water i n  c a l i c o  H i l l s  t u f f  - 8 volX UO2 
3.0% O r i g i n a l  Enrichment/ 20 GWD/MT decayed t o  Uranium isotopes 
no U02 i n f i l t r a t i o n  a f t e r  c r i t i c a l i t y  i n i t i a t i o n  

5000 r c r i t i c a l  
62149.5gc 2.7761E-09 
62150.50~ 1.5868E-08 
60143.50~ 9.8994E-08 
45103.50~ 5.5500E-08 
63151.55~ 5.7285E-09 
64157.50~ 1.8097E-11 
64155.50~ 2.3641E-10 
48000.50~ 1.8479E-09 
54131.50~ 4.9633E-08 
55133.50~ 1.1472E-07 
43099.50~ 1.0383E-07 
62147.50~ 3.8518E-08 
62152.50~ 5.8288E-09 
60145.50~ 6.6530E-08 
42095.50~ 1.0987E-07 
92233.50~ 3.4401E-09 
92234.50~ 5.1045E-07 
92235.53~ 3.6337E-05 
92236.50~ 9.434lE-06 
92238.53~ 1.9039E-03 
93237.50~ 2.1883E-06 
94238.50~ 1.2084E-09 
94239.55~ 1.1354E-06 
94240.50~ 2.3573E-08 

1001.53~ 1.6603-2 
8016.53~ 4.0422-2 

11023.50~ 3.9366-4 
12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 
19000.50~ 5.5591-4 20000.50~ 5.6949-4 26000.55~ 1.4037-4 

at1 lwtr .03t  
c 40 ( x  .99 a t  50 C )  v o l x  water i n  c l l f c o  H i l l s  t u f f  
IZ 1001.53~ 2.6477-2 8016.53~ 4.1448-2 11023.50~ 3.9366-4 

12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 

p rob id  = 08/20/96 10:58:26 
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59- PRINT 
1  i n i t i a l  source from f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  4  006 
p o i n t s  no t  i n  any c e l l  0  
p o i n t s  i n  c e l l s  o f  zero importance 0  
p o i n t s  i n  v o i d  c e l l s  0  
p o i n t s  i n  ambiguous c e l l s  0  

t o t a l  p o i n t s  r e j e c t e d  0  
p o i n t s  remaining I 4006 
p o i n t s  a f t e r  expansion o r  c o n t r a c t i o n  4002 
nominal source s i z e  4000 

i n i t i a l  guess f o r  k f e f f . )  1.000000 

cyc les  t o  s k i p  be fo re  t a l l y i n g  30 

number o f  k e f f  cyc les  t h a t  can be s to red  260 

t o t a l  f i s s i o n  nubar data are be ing used. 

warning. Iwtr .02t  and lwt r .03 t  a re  both c a l l e d  fo r .  
l m a t e r i a l  composi t ion 

ma te r i a l  
number component nuc l ide ,  atom f r a c t i o n  

associated thermal s(a,b) data sets:  lwtr .03t  
2 1001, .31585 8016, .49444 11 023, .00470 

13027, .03110 14000, .I3606 19000, ,00663 
26000. .00167 

associated thermal s(a,b) data sets:  iw t r .02 t  

ma te r i a l  
number component nuclldr, mass f r a c t i o n  

p r i n t  t a b l e  40 
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26000; -00683 
l c e l l  volumes and masses p r i n t  t a b l e  50 

c e l l  atom gram i npu t c a l c u l a t e d  reason volume 
dens i t y  d e n s i t y  volume vo 1 ume mass p ieces not  ca l cu la ted  

1 1 7.48833E-02 2.63371E+00 .00000E+00 1.14940E+07 3.02720E+07 1 
2 2 8.38290E-02 1.90533E+00 .00000E+00 2.20163E+07 4.19483E+07 1 
3 3 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

lp rob lem summary 

run  terminated when 130 kcode cyc les  were done. 
+ 

F a r - F i e l d  Consequence Study - 32% H20/ 8% UO2 (sp40f ln )  5000 Years 600K 
n " 

neutron c r e a t i o n  

source 

wei h t  window 
ce l?  importance 
weight c u t o f f  
energy importance 
d x t r a n  
fo rced c o l l i s i o n s  
exp. t rans form 
upsca t te r i ng  

(n,xn) 
f i s s i o n  

t o t a l  

t r acks  weight energy 
(per source p a r t i c l e )  

neut ron loss  

escape 
energy c u t o f f  
t ime c u t o f f  
weight window 
c e l l  importance 
weight c u t o f f  
energy importance 
d x t r a n  
fo rced c o l l i s i o n s  
exp. t rans form 
downscatter ing 
capture 
loss  t o  (n,xn) 
Loss t o  f i s s i o n  

t o t a l  

t r acks  

08/20/96 13:45:45 
p rob id  = 08/20/96 10:58:26 

weight energy 
(per source p a r t i c l e )  

1.2726E-04 8.5181E-05 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
6.2465E-02 3.5211E-05 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 1.9318E+00 
6.2192E-01 6.3293E-02 
4.2076E-04 3.5019E-03 
3.7796E-01 3.6996E-02 
1.0629E+00 2.0357E+00 

number o f  neutrons banked 291 average l i f e t i m e ,  shakes c u t o f f s  
neut ron t racks  per source p a r t i c l e  1.0011E+00 escape 3.2770€+04 t co  1.0000E+34 
neut ron c o l l i s i o n s  per source p a r t i c l e  7.8798E+01 capture 9.4023E+03 eco .00OOE+00 
t o t a l  neutron c o l l i s i o n s  40994695 capture or  escape 9.4052E+03 wcl -5.0000E-01 
n e t  m u l t i p l i c a t i o n  1.0004E+00 .0000 any te rminat  i o n  1.0237E+04 wc2 -2.SOOOE-01 

computer t ime so f a r  i n  t h i s  run  166.98 minutes maximum number ever i n  bank 2 
computer t ime i n  mcrun 166.91 minutes bank overf lows t o  beckup f i l e  0 
source p a r t i c l e s  per minute 3.1169E+03 f i e l d  length  0 
random numbers generated 475422461 most random numbers used was 13087 i n  h i s t o r y  218100 

range o f  sampted source weights = 9.4340E-01 t o  1.08236+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  p r i n t  t a b l e  126 

t racks  popu la t i on  c o l l i s i o n s  c o l l i s i o n s  number f l u x  average average 
c e l l  en te r i ng  * weight weighted weighted t r a c k  weight t r ack  mfp 

(per h i s t o r y )  energy energy ( r e l a t i v e )  (cm) 

t o t a l  706733 570068 40994695 5.4988€+01 
l k e f f  r e s u l t s  fo r :  F a r - F i e l d  Consequence Study - 32% HZO/ 8% UOZ (sp40f ln )  5000 Years 6OOK p r o b i d  = 08/20/96 10:58:26 
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the i n i t i a l  f i s s i o n  neut ron source d i s t r i b u t i o n .  was read from the s r c t p  f i l e  namid s r c t p  
the c r i t i c a l i t y  problem was scheduled t o  s k i  30 c  c l es  and run a  t o t a l  o f  130 cyc les  w i t i  nominal ly  4000 neutrons er  cyc le .  
t h i s  problem has run 30 i n a c t i v e  cyc les  u i t r  120y17 neutron h i s t o r i e s  and 100 a c t i v e  cyc les  w i th  400133 neutron R is to r res .  

t h i s  c a l c u l a t i o n  has corn l e t e d  the  requested number of k e f f  c  c l es  us ing  a  t o t a l  o f  520250 f i s s i o n  neutron source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i ss ionabye  m a t e r i a l  were sampled and had f i s s r o n  neutron source po in t s .  

the r e s u l t s  of t he  w t e s t  f o r  n o r m a l i t y  app l i ed  t o  t he  i n d i v i d u a l  c o l l i s i o n ,  absorption, and t r a c k - l e n g t h  k e f f  cyc le  values are: 

the  k (  c o l l i s i o n )  cyc te  values appear normal ly  d i s t r i b u t e d  a t  the  95 percent  conf idence l e v e l  
the  k (absorp t ion)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the 95 percent  conf idence l e v e l  
t he  k ( t r k  length)  c y c l e  values appear normal ly  d i s t r i b u t e d  a t  the 95 percent  conf idence Level 

_-___---.--------*.----------.------.--..------.---------..--.---------..--------..----------------..-...-------.---------.-------- 
the f i n a l  est imated combined collision/absorption/track-length k e f f  = .93482 w i t h  an est imated standard d e v i a t i o n  o f  .00081 

the  est imated 68, 95, L 99 percent  k e f f  confidence i n t e r v a l s  a re  ,93401 t o  .93563, .93320 t o  .93643, and .93267 t o  .93696 

the  est imated c o l l i s i o n / a b s o r p t i o n  neutron removal L i f e t ime  = 9.40E-05 seconds w i t h  an est imated standard d e v i a t i o n  o f  1.90E-07 

the est imated average ke f fs ,  one standard dev ia t ions ,  and 68, 95, and 99 percent  conf idence i n t e r v a l s  are: 

k e f f  es t imator  ke f  f standard d e v i a t i o n  68% confidence 95% confidence 99% confidence c o r r  

c o l l  i s i o n  .93517 
absorp t ion  .93456 

t rack  length  .935 19 
col /absorp -93482 

abs/ t rk  Len .93482 
c o l / t r k  Len .93516 

co l / abs / t r k  \en  .93482 
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v e r s i o n  48 ld=10/01/93 08/29/96 16:44:37 
........................................................................... p r o b i d  = 08/29/96 16:44:37 

i n p = s p 4 0 g l n  outp=sp40glnO 

1 - F a r - F i e l d  Consequence S t u d  - 32% H2O/ 8% UO2 ( s p 4 0 g l n )  10000 Years  600K 
2- C C a l i c o  H i l l s  T u f f  1 .5 i95 g l c c  .40 p o r o s i t y  - s p h e r e  s u r r o u n d e d  b y  t u f f  
3 - C U a t e r  and UO2 o f f s e t  each o t h e r  i n  p o r o u s  space / H20 a 500k 
4 - C CELL SPECIFICATIONS 
5 - C INNER UATER REGION 
6 - 1 1 7.48814-2 - 1  IMP:N=1 
7 - 2 2 8.38290-2 1 -2 IMP:N=1 
8 - C OUTSIDE WORLD 
9 - 3 0 2 IMP:N=O 

10 - . - 
11-  C SURFACE SPECIFICATIONS 
12-  1 SO 140 S INNER FUEL ZONE 
13-  2 SO 200 S TUFF REFLECTOR . - 
1 5 -  . MODE N 
16 - KCODE 4000 1. 3 0  130 
17-  C KSRC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 - 5  -10 0 -10  
18 - C 0 - 5  -20  -10  0 -13  0 -10 14 0 0 -15 -10  - 5  -16  5 5 0 10 10 17 

MATERIAL SPECIFICATIONS 
32 ( x  .776 a t  265 C )  v o l X  water  i n  c a l i c o  H i l l s  t u f f  - 8 v o t %  U02 
3.0% O r i g i n a l  En r i chmen t /  20 GWD/MT decayed t o  Uran ium i s o t o p e s  
no UO2 i n f i l t r a t i o n  a f t e r  c r i t i c a l i t y  i n i t i a t i o n  . 

10000 yr  c r i t i c a l  
6 2 1 4 9 . 5 0 ~  2.8219E-09 
6 3 1 5 1 . 5 5 ~  9.6170E-09 
6 0 1 4 3 . 5 0 ~  1.9432E-07 
4 5 1 0 3 . 5 0 ~  1.1304E-Of 
5 4 1 3 1 . 5 0 ~  9.9667E-08 
5 5 1 3 3 . 5 0 ~  2.2906E-07 
6 2 1 4 7 . 5 0 ~  7.6323E-08 
4 3 0 9 9 . 5 0 ~  2.0502E-Of 
6 4 1 5 5 . 5 0 ~  2.9053E-10 
6 0 1 4 5 . 5 0 ~  1.3161E-07 
6 2 1 5 2 . 5 0 ~  1.3106E-08 
4 2 0 9 5 . 5 0 ~  2.1753E-07 
4 8 0 0 0 . 5 0 ~  4.2020E-09 
6 2 1 5 0 . 5 0 ~  3.4356E-08 
3 6 0 8 3 . 5 0 ~  1.7568E-08 
9 2 2 3 3 . 5 0 ~  6.6328E-09 
9 2 2 3 4 . 5 0 ~  5.4403E-07 
9 2 2 3 5 . 5 3 ~  3.4776E-05 
9 2 2 3 6 . 5 0 ~  9.7005E-06 
9 2 2 3 8 . 5 3 ~  1.9017E-03 
9 3 2 3 7 . 5 0 ~  2.1728E-06 
9 4 2 3 8 . 5 0 ~  1.1952E-09 
9 4 2 3 9 . 5 5 ~  1.9793E-06 
9 4 2 4 0 . 5 0 ~  7.0065E-08 

1 0 0 1 . 5 3 ~  1.6603-2 
8 0 1 6 . 5 3 ~  4.0422-2 

1 1 0 2 3 . 5 0 ~  3.9366-4 
1 2 0 0 0 . 5 0 ~  2.3128-4 13027 .50~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
1 9 0 0 0 . 5 0 ~  5.5591-4 20000 .50~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
l u t r - 0 3 t  - - - . - - - - 
40  (x  .99 a t  50  C )  v o l X  wa te r  i n  c a l i c o  H i l l s  t u f f  
1 0 0 1 . 5 3 ~  2.6477-2 8 0 1 6 . 5 3 ~  4.1448-2 11023 .50~  3.9366-4 

1 2 0 0 0 . 5 0 ~  2.3128-4 13027 .50~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
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-. . .. - .- . 
1 i n i t i a l  source  f r o m  f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  
p o i n t s  n o t  i n  any c e l l  
p o i n t s  i n  c e l l s  o f  z e r o  impor tance  
p o i n t s  i n  v o i d  c e l l s  
p o i n t s  i n  ambiguous c e l l s  

t o t a l  p o i n t s  r e j e c t e d  
p o i n t s  rema in ing  I 

p o i n t s  a f t e r  expansion o r  c o n t r a c t i o n  
nominal  source s i z e  

i n i t i a l  guess f o r  k ( e f f . )  1  . O O O O O O  

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  30 

number o f  k e f f  c y c l e s  t h a t  can be s t o r e d  260 

t o t a l  f i s s i o n  nubar d a t a  a r e  b e i n g  used. 

warning. l w t r . 0 2 t  and l w t r . 0 3 t  a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  c o m p o s i t i o n  

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

~ - 

a s s o c i a t e d  t h e r m a i ~ s ( i , b )  d a t a  s e t s :  Lwtr .03t  
2 1001, -31585 8016, .49444 

13027, .03110 14000, . I3606 
26000, -00167 

a s s o c i a t e d  thermal  s (a ,b )  d a t a  s e t s :  l w t r . 0 2 t  

m a t e r i a l  
number component n u c l i d e ,  mass f r a c t i o n  

p r i n t  t a b t e  40 
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2 1001, .02326 8016, ,57779 11023, .00789 12000, .00490 
13027, .06130 14000, -27919 19000, .01894 20000, .01989 
26000, -00683 

I c e 1 1  vo lumes and  masses pr in t  t a b l e  50  

c e l l  a tom gram i nput c a l c u l a t e d  r e a s o n  vo lume  
dens  i t y  d e n s i t y  vo lume  v o l  ume mass p i e c e s  n o t  c a l c u l a t e d  

1 1 7.48814E-02 2.63284E+00 .00000E+00 1.14940E+07 3.02619E+07 1 
2 2 8.38290E-02 1.90533E+00 .00000E+00 2.20163E+07 4.19483E+07 1 
3 3 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

l p r o b l e m  summary 

run t e r m i n a t e d  when 130 kcode  c y c l e s  were  done.  
+ 

F a r - F i e l d  Consequence S t u d y  - 32% H2O/ 8% UO2 ( s p 4 0 g l n )  10000 Y e a r s  600K 
n " 

n e u t r o n c r e a t i o n  t r a c k s  w e i g h t  e n e r g y  
( p e r  s o u r c e  p a r t i c l e )  

s o u r c e  521885 9.9639E-01 

w e i g h t  window 0 0. 
c e l l  i m p o r t a n c e  0 0. 
w e i g h t  c u t o f f  0 6.1410E-02 
e n e r g y  i m p o r t a n c e  0 0. 
d x t r a n  0 0. 
f o r c e d  c o l l i s i o n s  0 0. 
exp. t r a n s f o r m  0 0. 
u p s c a t t e r i n g  0 0. 

(n ,xn)  
f i s s i o n  

t o t a l  

number o f  n e u t r o n s  banked 
n e u t r o n  t r a c k s  p e r  s o u r c e  p a r t i c \  
n e u t r o n  c o l l i s i o n s  p e r  s o u r c e  par  
t o t a l  n e u t r o n  c o l l i s i o n s  
n e t  m u l t i p l i c a t i o n  1 

08/29/96 19:39:01 
p r o b i d  = 08/29/96 16:44:37 

n e u t r o n  l o s s  t r a c k s  w e i g h t  e n e r g y  
( p e r  s o u r c e  p a r t i c l e )  

escape 141 1.4277E-04 9.9555E-05 
e n e r g y  c u t o f f  0 0. 0. 
t i m e  c u t o f f  0 0. 0. 
w e i g h t  window 0 0. 0. 
c e l  l i m p o r t a n c e  0 0. 0. 
w e i g h t  c u t o f f  522038 6.1355E-02 2.3321E-05 
e n e r g y  i m p o r t a n c e  0 0. 0. 
d x t r a n  0 0. 0. 
f o r c e d  c o l l i s i o n s  0 0. 0. 
exp. t r a n s f o r m  0 0. 0. 
d o w n s c a t t e r i n g  0 0.  1 . 9 3 5 2 ~ + 0 0  
c a p t u r e  0 6.2353E-01 6.3113E-02 
l o s s  t o  (n ,xn)  291 4.2578E-04 3.5293E-03 
l o s s  t o  f i s s i o n  0 3.7320E-01 3.6983E-02 

t o t a l  522470 1.0587E+OO 2.0390E+00 

294 a v e r a g e  l i f e t i m e ,  shakes c u t o f f s  
e  1.0011E+OO escape 3.6578€+04 t c o  1.0000E+34 

. t  i c l e  7.8305E+01 c a p t u r e  9.3155E+03 eco .0000E+00 
40866179 c a p t u r e  o r  escape 9.3194E+03 w c l  -5.0000E-01 

.0004E+00 .0000 any t e r m i n a t i o n  1.0148E+04 wc2 -2.5000E-01 

computer  t i m e  so  f a r  i n  t h i s  r u n  174.17 m i n u t e s  
computer  t i m e  i n  mc run  174.10 m i n u t e s  
s o u r c e  p a r t i c l e s  p e r  m i n u t e  2.9977E+03 
random numbers g e n e r a t e d  473703477 

r a n g c  o f  sarnplcd s o u r c e  w e i g h t s  = 9.1701E-01 t o  1.1145E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  

maximum number eve r  i n  bank 2 
bank o v e r f l o w s  t o  backup  f i l e  0 
f i e l d  l e n g t h  0 
most random numbers u s e d  was 13212 i n  h i s t o r y  186740 

p r i n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  a v e r a g e  ave rage  
c e l l  e n t e r i n g  * w e i g h t  w e i g h t e d  w e i g h t e d  t r a c k  w e i g h t  t r a c k  m fp  

( p e r  h i s t o r y )  e n e r g y  e n e r g y  ( r e l a t i v e )  (cm) 

t o t a l  710784 572717 40866179 5.4592E+01 
l n e u t r o n  w e i g h t  b a l a n c e  i n  each  c e l l  - -  e x t e r n a l  e v e n t s  p r in t  t a b l e  130 
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c e l l  e n t e r i n g  source  t i m e  e x i t i n g  t o t a l  EC::BT c u t o f f  

t o t a l  2.5971E-01 9.9639E-01 .0000E+00 .?000E+00 -2.5986E-01 9.9625E-01 
l n e u t r o n  we igh t  ba lance  i n  each c e l l  - -  v a r i a n c e  r e d u c t i o n  even ts  p r i n t  t a b l e  130 

c e l l  we igh t  c e l l  we igh t  energy d x t r a n  f o r c e d  e x p o n e n t i a l  t o t a l  
w i ndow impor tance  c u t o f f  impor tance c o l  l i s i o n  t r a n s f o r m  

t o t a l  .0000E+00 .0000E+00 5.5543E-05 .0000E+00 .0000E*00 .0000E+00 .0000E+00 5 . 5 5 4 3 ~ - 0 5  
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% H20/ 8% U02 (sp40g ln )  10000 Years 600K p r o b i d  = 08/29/96 16:44:37 

t h e  i n i t i a l  f i s s i o n  n e u t r o n  source  d i s t r i b u t i o n  was read  f rom t h e  s r c t p  f i l e  named s r c t p  
t h e  c r i t i c a l i t y  p rob lem was scheduled t o  s k i  30 c y c l e s  and r u n  a  t o t a l  o f  130 c y c l e s  w i t h  n o m i n a l l y  . 4000 neu t rons  e r  c y c l e .  
t h i s  problem has r u n  30  i n a c t i v e  c y c l e s  w i t 1  120052 n e u t r o n  h i s t o r i e s  and 100 a c t i v e  c y c l e s  w i t h  401833 n e u t r o n  i i s t o r i e s .  

t h i s  c a l c u l a t i o n  has completed t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a  t o t a l  o f  521885 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  were sampled and had f i s s i o n  n e u t r o n  source p o i n t s .  

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  a b s o r p t i o n ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues  are:  

t h e  k (  c o l l i s i o n )  c y c l e  va lues appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  
t h e  k ( a b s o r p t i o n )  c y c l e  va lues appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 percen t  con f idence  l e v e l  
t h e  k ( t r k  l e n g t h )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  

t h e  f i n a l  e s t i m a t e d  combined c o l l i s i o n / a b s o r p t i o n / t r a c k - l e n g t h  k e f f  = .93357 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00080 

t h e  e s t i m a t e d  68, 95, 8 99 p e r c e n t  k e f f  con f idence  i n t e r v a l s  a r e  .93277 t o  -93437, .93197 t o  .93517, and .93145 t o  .93569 

t h e  e s t i m a t e d  c o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 9.33E-05 seconds w i t h  an es t imated  s t a n d a r d  d e v i a t i o n  o f  2.08E-07 

the  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 68, 95, and 99 percen t  con f idence  i n t e r v a l s  are:  

k e f f  e s t i m a t o r  k e f  f  s t a n d a r d  d e v i a t i o n  68% con f idence  95% con f idence  99X con f idence  c o r r  

c o l l i s i o n  .93359 .00119 .93240 t o  .93477 .93122 t o  .93595 -93045 t o  .93672 
a b s o r p t i o n  .93356 .00108 .93248 t o  .93465 .93141 t o  .93572 .93070 t o  .93642 

t r a c k  l e n g t h  -93358 .00118 .93240 t o  .93477 -93122 t o  -93594 -93065 t o  .93671 
c o l / a b s o r p  .9335 7 .00081 .93276 t o  .93439 -93196 t o  .93519 .93143 t o  .93572 .0189 

a b s / t r k  Len .93357 .00080 .93277 t o  ,93437 .93198 . to .93517 .93146 t o  -93569 -.0083 
c o l / t r k  l e n  .93358 -001  19 .93240 t o  .93477 -93122 t o  .93595 .93045 t o  .93672 .9826 

c o l / a b s / t r k  Len .93357 .00080 .93277 t o  .93437 .93197 t o  .93517 .93145 t o  .93569 
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1  mcn v e r s i o n  4 s  Ld=10/01/93 08/29/96 23:06: 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i n p = s p 4 0 e l y  outp=sp40elyO 

1 - F a r - F i e l d  Consequence S t u d  - 32% H2O/ 8% UO2 ( s p 4 0 e l y )  1000 Years  600K 
2  - C  C a l i c o  H i l l s  Tu f f  1 . d 9 5  glee .40 p o r o b i t y  - sphere  su r rounded  b y  t u f f  
3 - C U a t e r  and UO2 o f f s e t  each o t h e r  i n  po rous  space / H20 a 500k no  f p  
4  - C CELL SPEC1 FICATIONS 
5 - C INNER UATER REGION 
6 - 1 1 7.48783-2 - 1  IMP:N=l 
7  - 2 2  8.38290-2 1  - 2  IMP:N=l 
8- C OUTSIDE WORLD 
9  - 3 0  2  IMP:N=O 

10-  
i i - c SURFACE SPECIFICATIONS 
12-  1  SO 140 S INNER FUEL ZONE 
13-  2  SO 200 $ TUFF REFLECTOR 
14-  
15 - MODE N  
16 - KCODE 4000 1. 3 0  130 
17-  C KSRC 0 0 1  0 0 1 0  0 0 - 2 0  0 0 2 9  0 2 0 5  0 0 - 5  - 1 0 0 - 1 0  
18 - C 0  - 5  -20  -10  0  - 1 3  0  -10  14 0  0  -15 -10  -5  -16  5 5 0  10 10 17 
19-  C MATERIAL SPECIFICATIONS 
20 - c 32 ( X  .776 a t  265 C )  v o l %  wa te r  i n  c a l i c o  H i l l s  t u f f  - 8  v o l X  U02 
21 - c 3.0% O r i g i n a l  En r i chmen t /  20 GUD/MT decayed t o  Uran ium i s o t o p e s  
22-  c 1000 y r  c r i t i c a l  
23 - ml 9 2 2 3 3 . 5 0 ~  7.1050E-10 
24 - 9 2 2 3 4 . 5 0 ~  4.8749E-07 
25 - 9 2 2 3 5 . 5 3 ~  3.8398E-05 
26 -  9 2 2 3 6 . 5 0 ~  9.3098E-06 
27- 9 2 2 3 8 . 5 3 ~  1.9289E-03 
28-  9 3 2 3 7 . 5 0 ~  2.2324E-06 
29-  9 4 2 3 8 . 5 0 ~  1.2260E-09 
3 0 -  9 4 2 3 9 . 5 5 ~  2.5206E-07 
31  - 9 4 2 4 0 . 5 0 ~  1.1983E-09 
3 2 -  1 0 0 1 . 5 3 ~  1.6549-2 
33 - 8 0 1 6 . 5 3 ~  4.0446-2 
34 - 1 1 0 2 3 . 5 0 ~  3.9366-4 
35 - 1 2 0 0 0 . 5 0 ~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
3 6 -  1 9 0 0 0 . 5 0 ~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
37- mt 1  l w t r . 0 3 t  
3 8 -  c 40 ( x  - 9 9  a t  50 C )  v o l %  wa te r  i n  c a l i c o  H i t l s  t u f f  
3 9 -  m2 1 0 0 1 . 5 3 ~  2.6477-2 8 0 1 6 . 5 3 ~  4.1448-2 1 1 0 2 3 . 5 0 ~  3.9366-4 
40-  1 2 0 0 0 . 5 0 ~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
41 - 1 9 0 0 0 . 5 0 ~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
42 - mt2 l w t r . 0 2 t  
43 - P R I N T  

1  i n i t i a l  sou rce  f r o m  f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  
p o i n t s  n o t  i n  any c e l l  
p o i n t s  i n  c e l l s  o f  z e r o  i m p o r t a n c e  
p o i n t s  i n  v o i d  c e l l s  
p o i n t s  i n  ambiguous c e l l s  

t o t a l  p o i n t s  r e j e c t e d  
p o i n t s  r e m a i n i n g  
p o i n t s  a f t e r  e x p a n s i o n  o r  c o n t r a c t i o n  
nomina l  s o u r c e  s i z e  

p r o b i d  = 08/29/96 23:06:12 

i n i t i a l  guess f o r  k ( e f f . 1  
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- c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  

number o f  k e f f  c y c l e s  t h a t  can  b e  s t o r e d  260 

t o t a l  f i s s i o n  nubar d a t a  a r e  b e i n g  used. 

warning. 1wtr.OZt and Lwtr .03t  a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  c o m p o s i t i o n  p r i n t  t a b l e  40  

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

1 92233, .OOOOO 92234, .00001 92235, .0005 1 92236, .OOO 12 
92238, .02576 93237, .00003 94238, . O O O O O  94239, . O O O O O  
94240, . O O O O O  1001, .22101 8016, .54016 11023, .00526 
12000, .OD309 13027, .03482 14000, . I 5233  19000, .00742 
20000, .00761 26000, -00187 

a s s o c i a t e d  therma l  s(a,b)  d a t a  s e t s :  l w t r . 0 3 t  
2 1001, .31585 8016, -49444 11023, .00470 12000, .00276 

13027, .03110 14000, . I 3606  19000, .00663 20000, .OD679 
26000, .00167 

a s s o c i a t e d  therma l  s(a,b)  d a t a  s e t s :  l w t r . 0 2 t  

m a t e r i a l  
number component n u c l i d e ,  mass f r a c t i o n  

1 92233, 
92238, 
94240, 
12000, 
20000, 

2 1001, 
13027, 
26000, 

l c e l l  votumes and masses 

. O O O O O  92234, .00007 92235, .00567 92236, .00138 

.28834 93237, .00033 94238, . 00000 94239, .00004 

.DO000 1001, .01047 8016, .40624 11023, .00568 

.00353 13027, .04417 14000, .20116 19000, .01365 . 0 1433 26000, .00492 

.02326 8016, .57779 11 023, .00789 12000, .00490 

.06130 14000, .27919 19000, .01894 20000, .01989 

.00683 
p r i n t  t a b l e  50 

c e l l  atom gram i nput  c a l c u l a t e d  reason volume 
d e n s i t y  d e n s i t y  volume volume mass p i e c e s  n o t  c a l c u l a t e d  

1 1 7.48783E-02 2.64439€+00 .00000E+00 1.14940E+07 3.03948€+07 1 
2 2 8.38290E-02 1.90533€+00 .00000E+00 2.20163€+07 4.19483E+07 1 
3 3 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

l p r o b l e m  summary 

r u n  t e r m i n a t e d  when 130 kcode c y c l e s  were done. 
+ 

F a r - F i e l d  Consequence Study - 32% H2O/ 8% U02 (sp40e ly )  1000 Years 600K 
n 

08 /30 /96  01:03:50 
p r o b i d  = 08 /29 /96  23:06:12 

" 
n e u t r o n  c r e a t i o n  t r a c k s  weight  energy 

(per  source  p a r t i c l e )  
n e u t r o n  l o s s  t r a c k s  we igh t  energy 

(per  source p a r t i c l e )  

source  519879 1.0002E+00 2.0295E+00 escape 143 1.4537E-04 1.3409E-04 
energy c u t o f f  0 0. 0. 
t i m e  c u t o f f  0 0. 0. 

we igh t  uindow 0 0. 0. we igh t  window 0 0. 0. 
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c e l l  impor tance 0  0. 0. 
we igh t  c u t o f f  0  6.3554E-02 4.0956E- 05 
energy  impor tance  0  0. 0. 
d x t r a n  0  0. 0. 
f o r c e d  c o ~ l i s i o n s  0  0. 0. 
exp. t r a n s f o r m  0  0. 0. 
u p s c a t t e r i n g  0  0. 3.3603E-07 

(n,xn) 
f i s s i o n  

t o t a l  , 
number o f  neu t rons  banked 309 
n e u t r o n  t r a c k s  p e r  source  p a r t i c l e  1.0012E+OO 
n e u t r o n  c o l l i s i o n s  per  source  p a r t i c l e  7.9209E+01 
t o t a l  n e u t r o n  c o l l i s i o n s  41179192 
n e t  m u l t i p l i c a t i o n  1.0005E+00 .0000 

computer t ime  so f a r  i n  t h i s  r u n  117.53 minu tes  
compute r - t ime  i n  mcrun 117.48 minu tes  
source p a r t i c l e s  per  m i n u t e  4.4253E+03 
random numbers generated 477822584 

range o f  sampled source we igh ts  = 9.3414E-01 t o  1.0689E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  

c e l l  impor tance 0  
we igh t  c u t o f f  520045 
energy impor tance 0  
d x t r a n  0  
f o r c e d  c o l l i s i o n s  0  
exp. t r a n s f o r m  0  
d o u n s c a t t e r i n g  0  
c a p t u r e  0  
l o s s  t o  (n,xn) 308 
l o s s  t o  f i s s i o n  0  

t o t a l  520496 

average l i f e t i m e ,  shakes 
escape 3.4660€+04 
c a p t u r e  9.4506€+03 
c a p t u r e  o r  escape 9.4543€+03 
any t e r m i n a t i o n  1.0292€+04 

c u t o f f s  
t c o  1.0000E+34 
eco .0000E+00 
wcl -5.0000E-01 
wc2 -2.5000E-01 

maximum number ever  i n  bank 2  
bank o v e r f l o w s  t o  backup f i l e  0  
f i e l d  l e n g t h  0  
most random numbers used uas 10822 i n  h i s t o r y  272095 

p r i n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  average average 
c e l l  e n t e r i n g  * weight  we igh ted  we igh ted  t r a c k  weight  t r a c k  mfp 

( p e r  h i s t o r y )  energy energy ( r e l a t i v e )  (cm) 

t o t a l  703906 569761 41179192 5.5202E+Ol 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% HZO/ 8% UO2 (sp40e ly )  1000 Years 600K p r o b i d  = 08/29/96 23:06:12 

t h e  i n i t i a l  f i s s i o n  n e u t r o n  source d i s t r i b u t i o n  was read  f rom t h e  s r c t p  f i l e  named s r c t p  . 
t h e  c r i t i c a l i t y  problem was scheduled t o  s k i  30 c y c l e s  and r u n  a  t o t a l  o f  130 c y c l e s  w i t h  n o m i n a l l y  4000 neu t rons  e r  c y c l e .  
t h i s  problem has r u n  30 i n a c t i v e  c y c l e s  w i t F  120410 n e u t r o n  h i s t o r i e s  and 100 a c t i v e  c y c l e s  u i t h  399469 n e u t r o n  F i s t o r i e s .  

t h i s  c a l c u l a t i o n  has completed t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a  t o t a l  o f  519879 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  were sampled and had f i s s i o n  n e u t r o n  source p o i n t s .  

the  r e s u t t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  a b s o r p t i o n ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues  are: 

t h e  k (  c o l l i s i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  
t h e  k ( a b s o r p t i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  
t h e  k ( t r k  l e n g t h )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  

t h e  f i n a t  e s t i m a t e d  combined collision/absorption/track-length k e f f  = .94399 w i t h  ,an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00088 

t h e  e s t i m a t e d  68, 95, 8 99 p e r c e n t  k e f f  c o n f i d e n c e  i n t e r v a l s  a r e  .94311 t o  .94487, .94224 t o  .94574, and .94167 t o  .94632 

t h e  e s t i m a t e d  c o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 9.64E-05 seconds wi th  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  1.91E-07 
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t h e  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 68, 95, and 99 p e r c e n t  c o n f i d e n c e  i n t e r v a i s  a re :  

k e f  f e s t i m a t o r  k e f  f s t a n d a r d  d e v i a t i o n  68% c o n f i d e n c e  95% c o n f i d e n c e  99% con f idence  c o r r  

c o l l i s i o n  .94424 
a b s o r p t i o n  .94381 

t r a c k  l e n g t h  .94420 
c o l / a b s o r p  .94400 

a b s / t r k  l e n  .94398 
c o l / t r k  l e n  .94424 

c o l / a b s / t r k  Len .94399 
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1 mcn v e r s i o n  4a ld=10/01/93 08/29/96 23:27:14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i n p = s p 4 0 e l z  outp=sp40elzO 

p r o b i d  = 08/29/96 23:27:14 

1 - F a r - F i e l d  Consequence S t u d  - 32% H20/ 8% UO2 ( s p 4 0 e l z )  1000 Years  600K 
2 - C C a l i c o  H i l l s  Tu f f  1 . s t95  g /cc  .40 p o r o s i t y  - s p h e r e  su r rounded  b t u f f  
3 - C Water and  "02 o f f s e t  each o t h e r  i n  p o r o u s  space HZ0 O 500k no ~ug39,U233 
4 - C CELL SPECIFICATIONS 
5 - C INNER WATER REGION 
6 - 1 1 7.48781-2 - 1  IHP:N=l 
7 -  2 2 8.38290-2 1 - 2  IMP:N=1 
8 - C OUTSIDE WORLD 
9 -  3 0 2 IHP:N=O 

10-  
11-  C SURFACE SPECIFICATIONS 
12 - 1 SO 140 S INNER FUEL ZONE 
13-  2 SO 200 S TUFF REFLECTOR 
14-  
15 - MODE N 
16-  KCODE 4000 1. 3 0  130 
17 -  C KSRC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 -5  -10 0 -10  
18 -  C 0 - 5  - 2 0  -10  0 -13  0 -10 14 0 0 -15 -10  -5  -16  5 5 0 10 10 17 
19 -  C MATERIAL SPECIFICATIONS 
20-  c 32 ( x  .776 a t  265 C )  v o l X  wa te r  i n  c a l i c o  H i l l s  t u f f  - 8 v o l X  UO2 
21 - c 3 .0% O r i g i n a l  En r i chmen t /  20 GUD/MT decayed t o  Uran lum i s o t o p e s  
7 2 -  c 1000 v r  c r i t i c a l  

41 - 9 2 2 3 8 . 5 3 ~  1.9289E-03 
42 -  9 3 2 3 7 . 5 0 ~  2.2324E-06 
L3 - 9 4 2 4 0 . 5 0 ~  1.1983E-09 
44 - 1 0 0 1 . 5 3 ~  1.6549-2 
45 - 8 0 1 6 . 5 3 ~  4.0446-2 
46 -  1 1 0 2 3 . 5 0 ~  3.9366-4 
47 -  1 2 0 0 0 . 5 0 ~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
4 8 -  1 9 0 0 0 . 5 0 ~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
49 - m t l  I w t r . 0 3 t  
5 0 -  c 40 ( x  .99 a t  50 C )  v o l X  wa te r  i n  c a l i c o  H i l l s  t u f f  
51  - m2 1 0 0 1 . 5 3 ~  2.6477-2 8 0 1 6 . 5 3 ~  4.1448-2 1 1 0 2 3 . 5 0 ~  3.9366-4 
5 2 - 1 2 0 0 0 . 5 0 ~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
53 - 1 9 0 0 0 . 5 0 ~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
54 - mt2 1wtr.OZt 
55 - PRINT 

1 i n i t i a l  s o u r c e  f r o m  f i l e  s r c t p  



Aug 3 0  16:38 1996 F i l e  Name: sp40elzO.sum BBAO00000-01717-0200-00021 REV 00 ATTACHMENT XXXIl - Page 2.  

o r i g i n a l  number o f  p o i n t s  
p o i n t s  n o t  i n  any c e l l  
p o i n t s  i n  c e l l s  o f  z e r o  impor tance 
p o i n t s  i n  v o i d  c e l l s  
p o i n t s  i n  ambiguous c e l l s  

t o t a t  p o i n t s  r e j e c t e d  
p o i n t s  r e m a i n i n g  
p o i n t s  a f t e r  expansion o r  c o n t r a c t i o n  
nominal  source  s i z e  

i n i t i a l  guess f o r  k ( e f f . )  

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  

number o f  k e f f  c y c l e s  t h a t  can be s t o r e d  

t o t a l  f i s s i o n  nubar d a t a  a r e  b e i n g  used. 

warn ing.  l w t r . 0 2 t  and l w t r . 0 3 t  a r e  b o t h  c a l [ e d  f o r  
l m a t e r i a l  compos i t i on  p r i n t  t a b l e  40 

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

1  62149, 
63151, 
54131, 
62152, 
92235, 
94240, 
12000, 
20000, 

s o c i a t e d  thermal  s(a,  
2  1001, 

13027, 
26000. 

l w t r .  
8016, 

14000, 

a s s o c i a t e d  therma l  s(a,b)  d a t a  se ts :  l w t r . 0 2 t  

m a t e r i a t  
number component n u c l i d e ,  mass f r a c t i o n  

L 

l c e l l  volumes p r i n t  t a b l e  50 

reason volume - 
and masses 

c e l l  atom gram i n p u t  c a l c u l a t e d  
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d e n s i t y  d e n s i t y  volume vo l ume mass p i e c e s  n o t  c a l c u l a t e d  

1 1 7.48781E-02 2.64432E+00 .00000E+00 1.14940E+07 3.03939E+07 1 
2 2 8.38290E-02 1.90533E+00 .00000E+00 2.20163E+07 4.19483E+07 1 
3 3 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

l p r o b l e m  s u m a r y  

r u n  t e r m i n a t e d  when 130 kcode c y c l e s  were done. 
+ 

F a r - F i e l d  Consequence Study - 32% H2O/ 8% UO2 (sp40elz) 1000 Years 600K - 
U 

n e u t r o n  c r e a t i o n  t r a c k s  weight  energy 
(per  source p a r t i c l e )  

source  

we igh t  u i n d o u  
c e l l  impor tance  
we igh t  c u t o f f  
energy impor tance  
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
u p s c a t t e r i n g  

(n,xn) 
f i s s i o n  

t o t a l  

08/30/96 02:07:57 
p r o b i d  = 08/29/96 23:27:14 

n e u t r o n  l o s s  t r a c k s  we igh t  energy 
(per  source  p a r t i c l e )  

escape 
energy c u t o f f  
t i m e  c u t o f f  
we igh t  window 
c e l l  impor tance 
we igh t  c u t o f f  
energy impor tance 
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
d o w n s c a t t e r i n g  
c a p t u r e  
l o s s  t o  (n,x?) 
l o s s  t o  f i s s i o n  

t o t a l  

number o f  n e u t r o n s  banked 285 average l i f e t i m e ,  shakes c u t o f f s  
n e u t r o n  t r a c k s  per  source p a r t i c l e  1.0011E+00 escape 3.2924E+04 t c o  1.0000E+34 
n e u t r o n  c o l l i s i o n s  per  source p a r t i c l e  7.9735E+01 c a p t u r e  9.5362E+03 eco .0000E+00 
t o t a l  n e u t r o n  c o l l i s i o n s  41514025 c a p t u r e  o r  escape 9.5393€+03 wc l  -5,000OE-01 
n e t  m u l t i p l i c a t i o n  1.000LE+00 -0000. any t e r m i n a t i o n  1.0394E+04 wc2 -2.5000E-01 

computer t i m e  so f a r  i n  t h i s  r u n  160.64 m inu tes  
computer t i m e  i n  mcrun 160.58 m inu tes  
source  p a r t i c l e s  per  m inu te  3.2424E+03 
random numbers generated 481 148074 

range o f  sampled source we igh ts  = 9.3197E-01 t o  1.0750E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  

maximum number ever i n  bank 1 
bank o v e r f l o w s  t o  backup f i l e  0 
f i e l d  t e n g t h  0 
most random numbers used was 11622 i n  h i s t o r y  491370 

p r i n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  average average 
c e l l  e n t e r i n g  * weight  we igh ted  weighted t r a c k  weight  t r a c k  mfp 

( p e r  h i s t o r y )  energy energy ( r e l a t i v e )  ( c m )  

t o t a l  708743 571077 41514025 5.5391E+01 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% H2O/ 8% UO2 ( s p 4 0 e l z )  1000 Y.ears 600K p r o b i d  = 08/29/96 23:27:14 

t h e  i n i t i a l  f i s s i o n  n e u t r o n  source d i s t r i b u t i o n  was r e a d  f r o m  t h e  s r c t p  f i l e  named s r c t p  
t h e  c r i t i c a l i t y  problem was scheduled t o  s k i  3 0  c y c l e s  and run.a t o t a l  o f  130 c y c l e s  w i t h  n o m i n a l l y  4000 n e u t r o n s  e r  c y c l e .  
t h i s  p rob lem has r u n  30  i n a c t i v e  c y c l e s  w i t 1  119671 n e u t r o n  h ~ s t o r i e s  and 100 a c t i v e  c y c l e s  w i t h  400980 n e u t r o n  l i s t o r i e s .  



Aug 3 0  16:38 1996 F i l e  Name: sp40elzO.sum BBA000000-01717-0200-00021 REV 0 0  ATTACHUENT X X X I I  - Page 4 

. t h i s  c a l c u l a t i o n  has com Le ted  t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a  t o t a l . o f  520651 f i s s i o n  n e u t r o n  source  h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b r e  m a t e r i a l  were sampled and had f i s s r o n  n e u t r o n  source  p o i n t s .  

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  absorp t ion ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues  are: 

t h e  k (  c o l l i s i o n )  c y c l e  v a l u e s  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  
t h e  k ( a b s o r p t i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  
t h e  k ( t r k  l e n g t h )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  

t h e  f i n a l  e s t i m a t e d  combined collision/absorption/track-Length k e f f  = .93493 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00078 

t h e  e s t i m a t e d  6 8 ,  9 5 ,  & 9 9  p e r c e n t  k e f f  con f idence  i n t e r v a l s  a r e  .93415 t o  . 93572 ,  .93337 t o  . 93650 ,  and .93286 t o  .93701 

t h e  e s t i m a t e d  c o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 9 . 5 6 E - 0 5  seconds w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  2 .07E-07  

t h e  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 6 8 ,  9 5 ,  and 99  percen t  con f idence  i n t e r v a l s  are:  

k c f f  e s t i m a t o r  k e f  f  s t a n d a r d  d e v i a t i o n  68% con f idence  95% con f idence  99% con f idence  c o r r  

c o l  l i s i o n  .9354 1 
a b s o r p t i o n  .93444 

t r a c k  l e n g t h  .93544 
c o l / a b s o r p  .93494 

a b s / t r k  t e n  . 93494  
c o l / t r k  t e n  .93539 

c o l / a b s / t r k  Len .93493 
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1  mcn v e r s i o n  4a Ld=10/01/93 08/29/96 19:39:01 
............................................................................ p r o b i d  = 08/29/96 19:39:01 
i n p = s p 4 0 g l y  o u t p = s p 4 0 g l y o  

1 - F a r - F i e l d  Consequence S t u d  - 32% H2O/ 8% U02 ( s p 4 0 g l y )  10000 Years  600K 
2 - C  C a l i c o  H i l l s  T u f f  1.5895 g /cc  .40 p o r o s i t y  - s p h e r e  su r rounded  b y  t u f f  
3  - C U a t e r  and  UOZ o f f s e t  each o t h e r  i n  po rous  space / H20 &l 500k no  fp 
4 - C CELL SPECIFICATIONS 
5 -  ' C  INNER WATER REGION 
6  - 1  1 7.48330-2 - 1  IMP:N=1 
7- 2 2  8.38290-2 1  - 2  IMP:N=l 
8  - C OUTSIDE WORLD 
9 - 3 0  2  IMP:N=O 

10-  
11 -  C SURFACE SPECIFICATIONS 
12-  1  SO 140 S INNER FUEL ZONE 
13 - 2  SO 200 S TUFF REFLECTOR 
14 - 
15 - MODE N 
16 -  ' KCODE 4000 1. 3 0  130 
17 -  C KSRC 0 0 1  0 0 1 0  0 0 - 2 0  0 0 2 9  0 2 0 5  0 0 - 5  - 1 0 0 - 1 0  
18 -  C 0  -5 -20  -10  0  -13  0  -10  14 0  0  -15 -10 - 5  - 1 6  5 5  0  10 10 17 

MATERIAL SPECIFICATIONS 
32 ( x  .776 a t  265 C )  v o l X  wa te r  i n  c a l i c o  H i l l s  t u f f  - 8 v o l %  U02 
3.0% O r i g i n a l  En r i chmen t /  20 GWD/MT decayed t o  Uran ium i s o t o p e s  

10000 y r  c r i t i c a l  
9 2 2 3 3 . 5 0 ~  6.6328E-09 
9 2 2 3 4 . 5 0 ~  6.0552E-07 
9 2 2 3 5 . 5 3 ~  3.9787E-05 
9 2 2 3 6 . 5 0 ~  1.0899E-05 
9 2 2 3 8 . 5 3 ~  2.1513E-03 
9 3 2 3 7 . 5 0 ~  2.4587E-06 
9 4 2 3 8 . 5 0 ~  1.1952E-09 
9 4 2 3 9 . 5 5 ~  1.9793E-06 
9 4 2 4 0 . 5 0 ~  7.0065E-08 

1 0 0 1 . 5 3 ~  1.6059-2 
8 0 1 6 . 5 3 ~  4.0662-2 

1 1 0 2 3 . 5 0 ~  3.9366-4 
1 2 0 0 0 . 5 0 ~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
1 9 0 0 0 . 5 0 ~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
I w t r . 0 3 t  
40 ( x  .99 a t  50 C )  v o l %  wa te r  i n  c a l i c o  H i l l s  t u f f  
1 0 0 1 . 5 3 ~  2.6L77-2 8 0 1 6 . 5 3 ~  4.1448-2 1 1 0 2 3 . 5 0 ~  3.9366-4 

1 2 0 0 0 . 5 0 ~  2.3128-4 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
1 9 0 0 0 . 5 0 ~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 

42 -  mt2 l w t r . 0 2 t  
43 - P R I N T  

1 i n i t i a l  sou rce  f r o m  f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  
p o i n t s  n o t  i n  any c e l l  
p o i n t s  i n  c e l l s  o f  z e r o  i m p o r t a n c e  
p o i n t s  i n  v o i d  c e l l s  
p o i n t s  i n  ambiguous c e l l s  

t o t a l  p o i n t s  r e j e c t e d  
p o i n t s  r e m a i n i n g  
p o i n t s  a f t e r  e x p a n s i o n  o r  c o n t r a c t i o n  
n o m i n a l  s o u r c e  s i z e  

i n i t i a l  guess f o r  k(eff.1 
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c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  3 0 

number o f  k e f f  c y c l e s  t h a t  can  be s t o r e d  260 

t o t a l  f i s s i o n  nubar  d a t e  a r e  b e i n g  used. 

warning. l w t r . 0 2 t  and Lwtr.03t a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  c o m p o s i t i o n  

t h e  sum o f  t h e  f r a c t i o n s  o f  m a t e r i a l  1 was 7.483182E-02 

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

a s s o c i a t e d  therma l  s(a,b)  d a t a  se ts :  l w t r . 0 3 t  
2 1001, -31585 8016, .49444 11023, 

13027. .03110 14000, . I3606 19000, 
26000; .00167 

a s s o c i a t e d  therma l  s(a,b)  d a t a  se ts :  l w t r . 0 2 t  

m a t e r i a l  
number component n u c l i d e ,  mass f r a c t i o n  

p r i n t  t a b l e  40 

warning. 1 o f  the  m a t e r i a l s  had unnormat ized f r a c t i o n s .  
l c e l  l volumes and masses 

c e l l  atom gram i n p u t  c a l c u l a t e d  
d e n s i t y  d e n s i t y  volume vo l ume mass 

1 1 7.48330E-02 2.73928€+00 .00000E+00 1.14940€+07 3.14854E+07 
2 2 8.38290E-02 1.90533E+00 .00000E+00 2.20163€+07 4.19483Et07 
3 3 .00000E+00 .0000OE+00 .00000E+00 .00000E+00 .00000E+00 

l p r o b l e m  summary 

r u n  t e r m i n a t e d  when 130 kcode c y c l e s  were done. 
+ 

F a r - F i e l d  Consequence S tudy  - 32% H2O/ 8% U02 ( s p 4 0 g l y )  10000 Years 600K 
0 

n e u t r o n  c r e a t i o n  t r a c k s  we igh t  energy n e u t r o n  l o s s  
(per  source p a r t i c l e )  

p r i n t  t a b l e  S O  

reason volume 
p i e c e s  n o t  c a l c u l a t e d  

1 
1 
0 i n f i n i t e  

08/29/96 21:26:32 
p r o b i d  = 08/29/96 19:39:01 

t r a c k s  weight  energy 
(per  source p a r t i c l e )  
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source  520281 

we igh t  window 
c e l l  impor tance 
we igh t  c u t o f f  
energy impor tance  
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
u p s c a t t e r i n g  

(n,xn) 
f i s s i o n  

t o t a l  

escape 
energy c u t o f f  
t i m e  c u t o f f  
we igh t  u i n d o u  
c e l l  impor tance 
we igh t  c u t o f f  
energy impor tance 
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
d o u n s c a t t e r i n g  
c a p t u r e  
Loss t o  (n,xn) 
l o s s  t o  f i s s i o n  

1.0618E+00 2.0388E+00 t o t a l  

number o f  neu t rons  banked 309 average L i f e t i m e ,  shakes c u t o f f s  
n e u t r o n  t r a c k s  p e r  source  p a r t i c l e  1.0012E+OO escape 3.221 7E+04 t c o  1.0000E+34 
n e u t r o n  c o l l i s i o n s  p e r  source  p a r t i c l e  7.4518E+01 c a p t u r e  8.5808E+03 eco .0000E+00 
t o t a l  n e u t r o n  c o l l i s i o n s  38770499 c a p t u r e  o r  escape 8.5847E+03 u c l  -5.0000E-01 
n e t  m u l t i p l i c a t i o n  1.0005E+00 . O O O O  any t e r m i n a t i o n  9.3585E+03 wc2 -2.5000E-01 

computer t ime  so f a r  i n  t h i s  r u n  107.38 minu tes  
computer t i m e  i n  mcrun 107.32 minutes 
source p a r t i c l e s  p e r  m i n u t e  4.8477E+03 
random numbers genera ted  451369347 

range o f  sampled source  we igh ts  = 9.2357E-01 t o  1.0675E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  

maximum number ever i n  bank 2 
bank o v e r f l o w s  t o  backup f i l e  0  
f i e l d  l e n g t h  0  
most random numbers used was 13557 i n  h i s t o r y  65329 

p r i n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  average average 
c e I l  e n t e r i n g  * weight  we igh ted  weighted t r a c k  weight  t r a c k  mfp 

( p e r  h i s t o r y )  energy energy ( r e l a t i v e )  (cm) 

t o t a l  706033 571762 38770499 5.2421E+01 
l k e f f  r e s u l t p  f o r :  F a r - F i e l d  Consequence Study - 32% H20/ 8% UO2 (sp40g ly )  10000 Years 600K p r o b i d  = 08/29/96 19:39:01 

t h e  i n i t i a l  f i s s i o n  n e u t r o n  source d i s t r i b u t i o n  was read  f rom t h e  s r c t p  f i l e  named s r c t p  
t h e  c r i t i c a l i t y  problem was scheduled t o  s k i  30 c y c l e s  and r u n  a  t o t a l  o f  130 c y c t e s  w i t h  n o m i n a l l y  4000 neutrons e r  c y c l e .  
t h i s  problem has r u n  30 i n a c t i v e  c y c l e s  w i t R  119593 n e u t r o n  h i s t o r i e s  and 100 a c t i v e  c y c l e s  w i t h  LO0688 n e u t r o n  R i s t o r i e s .  

t h i s  c a l c u l a t i o n  has completed t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a  t o t a l  o f  520281 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  ue re  sampled and had f i s s i o n  n e u t r o n  source p o i n t s .  

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  a b s o r p t i o n ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues are: 

t h e  k (  c o l l i s i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  99 p e r c e n t  c o n f i d e n c e  l e v e l ,  b u t  n o t  a t  95 percen t  
t h e  k ( a b s o r p t i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  [eve [  
t h e  k ( t r k  Length) c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  

I t h e  f i n a l  e s t i m a t e d  combined col[ision/absorptlon/track-Icngth k e f f  = ,95562 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00095 I 
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t h e  e s t i m a t e d  68, 95, B 99 p e r c e n t  , k e f f  con f idence  i n t e r v a l s  a r e  -95467 t o  .95657, .95373 t o  .95751, and .95311 t o  .95813 

t h e  e s t i m a t e d  c o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 8.59E-05 seconds w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  1.92E-07 

_ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - . * * - - . . - - - - - * - - . - - - - * - - - - - - - - - - - - - - - -  

t h e  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 68, 95, and 99 p e r c e n t  con f idence  i n t e r v a l s  are:  

k e f f  e s t i m a t o r  k e f  f s t a n d a r d  d e v i a t i o n  68% c o n f i d e n c e  95% con f idence  99% con f idence  c o r r  

c o l l i s i o n  .95629 
a b s o r p t i o n  .95516 

t r a c k  l e n g t h  .95613 
c o l / a b s o r p  .95559 

a b s / t r k  Len .9555 1 
c o l / t r k  Len .9564 1 

c o t / a b s / t r k  t e n  .95562 
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1 rncn v e r s i o n  4a ld=10/01/93 08/29/96 15:14:43 ......................................................................... 
inp=sp40glz outp=sp4Oglz0 

p r o b i d  = 08/29/96 15:14:43 

1 - F a r - F i e l d  Consequence S tud  - 32% H2O/ 8% U02 (sp40g lz )  10000 Years 600K 
2 - C C a l i c o  H i  11s T u f f  1.5895 g l c c  .40 p o r o s i t y  - sphere surrounded by tu f f  
3 - C Ua te r  and U02 o f f s e t  each o the r  i n  porous space / HZ0 8 500k no pu239,u233 
4 - C CELL SPECIFICATIONS 
5 - C INNER UATER REGION 
6 - 1 1 7.48323-2 - 1  IHP:N=l 
7 - 2 2 8.38290-2 1 - 2  IHP:N=l 
8 - C OUTSIDE UORLD 
9 - 3 0 2 IMP:N=O 

10 - 
11-  C SURFACE SPECIFICATIONS 
12- 1 SO 140 $ INNER FUEL ZONE 
13-  2 SO 200 $ TUFF REFLECTOR 
14 - 
15-  MODE N -. - 
1 6 -  KCODE 
17-  C 
18-  C 
19-  C 
20 - C 
21 - C 

22 - C 
23 - ml 
24 - 
25 - 
26 - 
2 7 -  
28- 
29-  
30 - 
31 - 
32 - 
33 - 
34 - 

. - .  .. 

KSRC O 0 - 1 ~ - 0 0 1 0  0 0 - 2 0  0 0 2 9  0 2 0 5  0 0 - 5  - 1 0 0 - 1 0  
0 - 5  -20 -10  0 -13 0 -10 14 0 0 -15 -10 -5 -16 5 5 0 10 10 17 

MATERIAL SPECIFICATIONS 
32 ( x  .776 a t  265 C )  vo lX water i n  c a l i c o  H i l l s  t u f f  - 8 v o l %  U02 
3.0% O r i g i n a l  Enr ichment /  20 GUD/MT decayed t o  Uranium iso tooes  

10000 yr  c r i t i c a l  
62149 .50~  2.8219E-09 
63151.55~ 9.6170E-09 
60143 .50~  1.9432E-07 
45103 .50~  1.1304E-07 

49 - m t l  l u t r . 0 3 t  
50-  c 40 ( x  - 99  a t  50 C )  vo lX  water i n  c a l i c o  H i l l s  t u f f  
51 - m2 1001 .53~  2.6477-2 8016 .53~  4.1448-2 11023 .50~  3.9366-4 
52-  12000 .50~  2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 
53 - 19000.50~ 5.5591-4 20000.50~ 5.6949-4 26000.55~ 1.4037-4 
54 - mt2 1wtr.OZt 
55 - PRINT 

1 i n i t i a l  source f rom f i l e  s r c t p  



Aug 30 16:42 1996 F i  l e  Name: sp40glrO.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT X X X I V  - Page 2 

o r i g i n a l  number o f  p o i n t s  
p o i n t s  n o t  I n  any c e l l  
p o i n t s  I n  c e l l s  o f  z e r o  impor tance  
p o i n t s  i n  v o i d  c e l l s  
p o i n t s  i n  ambiguous c e l l s  

t o t a l  p o i n t s  r e j e c t e d  
p o i n t s  rema in ing  
p o i n t s  a f t e r  expansion o r  c o n t r a c t i o n  
nominal  source s i z e  

i n i t i a l  guess f o r  k ( e f f . 1  1.000000 

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  3 0  

number o f  k e f f  c y c l e s  t h a t  can b e  s t o r e d  260 

t o t a l  f i s s i o n  nubar d a t a  a r e  b e i n g  used. 

warning. l w t r . 0 2 t  and Lwtr .03t  a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  compos i t i on  

t h e  sum o f  t h e  f r a c t i o n s  o f  m a t e r i a t  1  was 7.483117E-02 

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

a s s o c i a t e d  
2  

a s s o c i a t e d  
26000; 

the rma l  s(a,b)  

d a t a  s  
-31585 
.03110 

d a t a  s  

e t s :  

e t s :  l w t  

m a t e r i a l  
number component n u c l i d e ,  mass f r a c t i o n  

p r i n t  t a b l e  40 
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wa rn ing .  1 o f  t h e  m a t e r i a l s  h a d  u n n o r m a l i z e d  f r a c t i o n s .  
l c e l l  vo lumes a n d  masses p r i n t  t a b l e  5 0  

c e l l  a tom gram i n  ut  c a l c u l a t e d  r e a s o n  vo lume 
d e n s i t y  d e n s i t y  vof'ume v o  1  ume mass p i e c e s  n o t  c a l c u l a t e d  

l p r o b l e m  summary 

r u n  t e r m i n a t e d  when 130 kcode  c y c l e s  were  done. 
+ 

F a r - F i e l d  Consequence S t u d y  - 32% H2O/ 8% U02 ( s p 4 0 g l z )  10000 Years  600K 
0  

n e u t r o n  c r e a t i o n  t r a c k s  w e i g h t  e n e r g y  
( p e r  s o u r c e  p a r t i c l e )  

s o u r c e  

w e i g h t  window 
c e l l  i m p o r t a n c e  
w e i g h t  c u t o f f  
e n e r g y  i m p o r t a n c e  
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
u p s c a t t e r i n g  

n e u t r o n  l o s s  

520709 9.9864E-01 2.0320E+00 escape 
e n e r g y  c u t o f f  

(n ,xn)  626 9.0213E-04 6.7489E-04 
f i s s i o n  0  0. 0 .  

t o t a l  521335 1.0650E+OO 2.0327€+00 

t i m e  c u t o f f  
w e i g h t  window 
c e l l  i m p o r t a n c e  
w e i g h t  c u t o f f  
e n e r g y  i m p o r t a n c e  
d x t r a n .  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
d o w n s c a t t e r i n g  
c a p t u r e  
l o s s  t o  (n ,xn)  
l o s s  t o  f i s s i o n  

t o t a l  

1  
1  
0  i n f i n i t e  

08/29/96 17:52:51 
p r o b i d  = 08 /29 /96  15:14:43 

t r a c k s  w e i g h t  e n e r g y  
( p e r  s o u r c e  p a r t i c l e )  

number o f  n e u t r o n s  banked 314 a v e r a g e  l i f e t i m e ,  shakes c u t o f f s  
n e u t r o n  t r a c k s  p e r  s o u r c e  p a r t i c l e  1.0012E+00 escape 2.2585Et04 t c o  1.0000E+34 
n e u t r o n  c o l l i s i o n s  p e r  s o u r c e  p a r t i c l e  7.7377E+01 c a p t u r e  9.0354E+03 eco .0000E+00 
t o t a l  n e u t r o n  c o l l i s i o n s  40290887 c a p t u r e  o r  escape 9.0374E+03 w c l  -5.0000E-01 
n e t  m u l t i p l i c a t i o n  1.0005€+00 .0000 any t e r m i n a t i o n  9.8759€+03 wc2 -2.5000E-01 

computer  t i m e  s o  f a r  i n  t h i s  r u n  158.10 m i n u t e s  maximum number e v e r  i n  bank 2  
computer  t i m e  i n  mc run  158.04 m i n u t e s  bank o v e r f l o w s  t o  backup  f i l e  0  
s o u r c e  p a r t i c l e s  p e r  m i n u t e  3.2948Et03 f i e l d  l e n g t h  0  
random numbers g e n e r a t e d  468265673 most random numbers u s e d  was 12747 i n  h i s t o r y  380287 

r a n g e  o f  sampled s o u r c e  w e i g h t s  = 9 .4719E-01 t o  1.1001E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  p r i n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  a v e r a g e  ave rage  
c e l l  e n t e r i n g  * w e i g h t  w e i g h t e d  w e i g h t e d  t r a c k  w e i g h t  t r a c k  m fp  

( p e r  h i s t o r y )  e n e r g y  e n e r g y  ( r e l a t i v e )  (cm) 

t o t a l  713779 573154 40290887 5.3786E+01 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence S t u d y  - 32% H2O/ 8% U02 ( s p 4 0 g l z )  10000 Yea rs  600K p r o b i d  = 08 /29 /96  15:14:43 

t h e  i n i t i a l  f i s s i o n  n e u t r o n  s o u r c e  d i s t r i b u t i o n  was r e a d  f r o m  t h e  s r c t p  f i l e  named s r c t p  . 
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t h e  c r i t i c a l i t y  p rob lem was scheduled t o  s k i  30 c  c l e s  and r u n  a  t o t 8 1  o f  130 c y c l e s  w i t h  n o m i n a l l y  4000 neu t rons  e r  c y c l e .  
t h i s  problem has r u n  30 i n a c t i v e  c y c l e s  u ~ t F  120g73 n e u t r o n  h i s t o r i e s  and 100 a c t i v e  c y c l e s  w i t h  400336 n e u t r o n  F i s t o r i e s .  

t h i s  c a l c u l a t i o n  has corn l e t e d  t h e  reques ted  number o f  k e f f  c  c l e s  u s i n g  a  t o t a l  o f  520709 f i s s i o n  n e u t i o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b f e  m a t e r i a l  were sampled and had f i s s r o n  n e u t r o n  source  p o i n t s .  

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  a b s o r p t i o n ,  and t r a c k - l e n g t h  k e f f - c y c l e  va lues  are:  

t h e  k (  c o l  l i s i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  'the 99 p e r c e n t  con f idence  l e v e l ,  b u t  n o t  a t  95 p e r c e n t  
t h e  k ( a b s o r p t i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  

warning. t h e  k ( t r k  l e n g t h )  c y c l e  va lues  do n o t  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  9 9  p e r c e n t  con f idence  l e v e l  

t h e  f i n a l  e s t i m a t e d  combined collision/absorption/track-length k e f f  = -90902 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00090 

t h e  e s t i m a t e d  6 8 ,  9 5 ,  & 99 p e r c e n t  k e f f  con f idence  i n t e r v a l s  a r e  ,90813 t o  -90992 ,  .90724 t o  .91081, and .90665 t o  .91140 

t h e  e s t i m a t e d  c o I l i s i o n / a b s o r p t i o n  n e u t r o n  removal L i f e t i m e  = 9.04E-05 seconds w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  2.10E-07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

the  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 6 8 ,  9 5 ,  and 99 p e r c e n t  con f idence  i n t e r v a l s  are:  

k e f f  e s t i m a t o r  k e f  f  s t a n d a r d  d e v i a t i o n  68% con f idence  95% con f idence  99% con f idence  c o r r  

c o l l i s i o n  -90969 
a b s o r p t i o n  .90829 

t r a c k  Length .9094 5 
c o l / a b s o r p  .90394 

a b s / t r k  t e n  -90880 
c o l / t r k  \ e n  .90386 

c o l / a b s / t r k  l e n  .90902 
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1 mcn v e r s i o n  4 s  Ld=10/01/93 08/29/96 1 3 - 4 2 - 0 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p r o b i d  = 08/29/96 13:42:02 
i n p = s p 4 0 g l x  outp=sp40glnO 

1 - F a r - F i e l d  Consequence S t u d  - 32% H2O/ 8% UO2 ( s p 4 0 g l x )  10000 Years 600K 
2 - C C a l i c o  H i l l s  T u f f  1.5695 g /cc  .40 p o r o s i t y  - sphere  su r rounded  by  tu f f  
3 - C Water and  U02 o f f s e t  each o t h e r  i n  p o r o u s  space / HZ0 a 500k / ex tended  i s o  
4 - C CELL SPECIFlCATlONS 
5 - C INNER WATER REGION 
6 - 1 1 7.48351-2 -1 IMP:N=l 
7 - 2 2 8.38290-2 1 - 2  IMP:N=l 
8 - C OUTSIDE WORLD 
9 - 3 0 2 IHP:N=O 

10 - 
11 -  C SURFACE SPECIFICATIONS 
12 - 1 SO 140 S INNER FUEL ZONE 
13 - 2 SO 200 S TUFF REFLECTOR 
14 - 
15 - MODE N 
16 - KCODE 4000 1. 3 0  130 
17-  C K S R C  0 0 1 0 0 10 0 0 -20  0 0 29 0 20 5 0 0 - 5  -10  0 - 1 0  
18 - C 0 -5  -20  -10  0 - 1 3  0 -10  14 0 0 -15 -10  - 5  - 1 6  5 5 0 10 10 17 
19 - C MATERIAL SPECIFICATIONS 
20 - c 32 ( x  -776  a t  265 C )  v o l %  u a t e r  i n  c a l i c o  H i \ l s  t u f f  - 8 v o l %  U02 
21 - c 3.0% O r i g i n a l  En r i chmen t /  20 GWD/MT decayed t o  Uran ium i s o t o p e s  
22-  c 10000 y r  c r i t i c a l  
23 - ml 6 2 1 4 9 . 5 0 ~  2.8219E-09 
24 - 6 3 1 5 1 . 5 5 ~  9.6170E-09 
25 - 6 0 1 4 3 . 5 0 ~  1.9432E-07 
26 - 4 5 1 0 3 . 5 0 ~  1.1304E-07 
27-  S L 1 3 1 . 5 0 ~  9.9667E-08 
28-  5 5 1 3 3 . 5 0 ~  2.2906E-Of 
29 - 6 2 1 4 7 . 5 0 ~  7.6323E-08 
3 0 -  4 3 0 9 9 . 5 0 ~  2.0502E-07 
31  - 6 4 1 5 5 . 5 0 ~  2.9053E-10 
32  - 6 0 1 4 5 . 5 0 ~  1.3161E-07 
33 - 6 2 1 5 2 . 5 0 ~  1.3106E-08 
34 - 4 2 0 9 5 . 5 0 ~  2.1753E-07 
35 - 4 8 0 0 0 . 5 0 ~  4.2020E-09 
36 - 6 2 1 5 0 . 5 0 ~  3.4356E-08 
3 7 -  3 6 0 8 3 . 5 0 ~  1.7568E -08  
3 8 -  5 5 1 3 5 . 5 0 ~  2.2566E-07 
3 9 -  6 4 1 5 7 . 5 0 ~  2.3440E-11 
40-  4 4 1 0 1 . 5 0 ~  1.7655E-07 
41 -  6 3 1 5 3 . 5 5 ~  6.5102E-09 
6 2 -  5 9 1 L 1 . 5 0 ~  1.970SE-07 
L3 - 6 2 1 5 1 . 5 0 ~  2.1282E-10 
4L - 4 7 1 0 9 . 5 0 ~  5.0513E-03 
45 - 4 6 1 0 5 . 5 0 ~  4.5152E-00 
46 -  4 0 0 9 3 . 5 0 ~  1.4043E-07 
47 -  6 4 1 5 2 . 5 0 ~  2.4488E-09 
48 -  4 6 1 0 8 . 5 0 ~  7.0411E-09 
49 -  9 2 2 3 3 . 5 0 ~  6.6328E-09 
50-  9 2 2 3 4 . 5 0 ~  6.0552E-07 
51 - 9 2 2 3 5 . 5 3 ~  3.9787E-05 
52 -  9 2 2 3 6 . 5 0 ~  1.0899E-05 
53 -  9 2 2 3 8 . 5 3 ~  2.1513E-03 
54 -  9 3 2 3 7 . 5 0 ~  2.4587E-06 
55 - 9 4 2 3 8 . 5 0 ~  1.1952E-09 
56 -  9 4 2 3 9 . 5 5 ~  1.9793E-06 
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- .  
68 - mt2  
69 - PRINT 

1 i n i t i a l  s o u r c e  

l u t r . 0 3 t  
40 ( x  .99 a t  50 C )  
1 0 0 1 . 5 3 ~  2.6477-2 

1 2 0 0 0 . 5 0 ~  2.3128-4 
1 9 0 0 0 . 5 0 ~  5.5591-4 
l u t r . 0 2 t  

f r o m  f i l e  s r c t p  

vo lX  wate r  I 
8 0 1 6 . 5 3 ~  4. 

1 3 0 2 7 . 5 0 ~  2. 
2 0 0 0 0 . 5 0 ~  5. 

n c a l i c  
1448-2 
6070 - 3 
6949- 4 

o r i g i n a l  number o f  p o i n t s  3974 
p o i n t s  n o t  i n  any c e l l  0 
p o i n t s  i n  c e l l s  o f  z e r o  impor tance  0 
p o i n t s  i n  v o i d  c e I l s  0 
p o i n t s  i n  ambiguous c e l l s  0 

t o t a t  p o i n t s  r e j e c t e d  0 
p o i n t s  r e m a i n i n g  3974 
p o i n t s  a f t e r  e x p a n s i o n  o r  c o n t r a c t i o n  3996 
nomina l  sou rce  s i z e  4000 

i n i t i a l  guess f o r  k ( e f f . )  1 . O O O O O O  

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  3 0 

number o f  k e f f  c y c l e s  t h a t  can  b e  s t o r e d  260 

t o t a l  f i s s i o n  nubar  d a t a  a r e  b e i n g  used. 

warn ing .  Iw t r .OZ t  and l w t r . 0 3 t  a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  c o m p o s i t i o n  

o H i l l s  t u f f  
1 1 0 2 3 . 5 0 ~  3.9366-4 
1 4 0 0 0 . 5 0 ~  1.1406-2 

t h e  sum o f  t h e  f r a c t i o n s  o f  m a t e r i a l  1 was 7.483397E-02 

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

1 62149, . O O O O O  63151, . O O O O O  60143, . O O O O O  45103, . O O O O O  
54 \31 ,  . O O O O O  55133, . O O O O O  62147, . O O O O O  43099, .OOOOO 
64155, . O O O O O  60145, . O O O O O  62152, . O O O O O  42095, . O O O O O  
48000, . O O O O O  62150, . O O O O O  35083, . O O O O O  55135, .GOO00 
64157, . O O O O O  46101, . O O O O O  63 153, .03000 59141, .00000 
62151, . O O O O O  471 09, . O O O O O  46105, . O O O O O  40073, . O O O O O  
66152, . O O O O O  45109, . O O O O O  92733,  .O?OOO 97234,  . CQO01 
92235, .Oil053 92236, .00015 92238, .02875 93237, .GO003 
94238, . O O O O O  94239, .DO003 94240, . O O O O O  1001, -21460 

8016, .54335 11023, .00526 12000, .OD309 13027, .03484 
14000, . I 5242  19000, .00743 ' 20000, -00761 26000, .00188 

a s s o c i a t e d  the rma l  s (a ,b )  d a t a  s e t s :  l w t r . 0 3 t  
2 1001, .31585 8016, .49444 11 023, .DO470 12000, .00276 

13027, .03110 14000, -13606 19000, .00663 20000, .DO679 
26000, .00167 

a s s o c i a t e d  t h e r m a l  s(a ,b)  d a t a  s e t s :  l w t r . 0 2 t  

p r i n t  t a b l e  40 
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m a t e r i a l  
number component n u c l i d e ,  mess f r a c t i o n  

warning. 1 o f  t h e  m a t e r i a l s  had  unnorma l i zed  f r a c t i o n s .  
l c e l l  volumes and masses 

c e l  l atom gram i n p u t  c a l c u l a t e d  
dens i t y  d e n s i t y  volume vo l ume mass 

1 1 7.48351E-02 2.73972€+00 .00000E+00 1.14940€+07 3.14904€+07 
2 2 8.38290E-02 1.90533€+00 .000OOE+00 2.20163E+07 4.19483€+07 
3 3 .00000E+00 .00000E+00 .00000E+00 .00000€+00 .00000E+00 

l p r o b l e m  summary 

r u n  t e r m i n a t e d  when 130 kcode c y c l e s  were done. 
+ 

F a r - F i e l d  Consequence S tudy  - 32% H2O/ 8% U02 (sp40g Ix )  10000 Years 600K 
0 

n e u t r o n  c r e a t i o n  t r a c k s  we igh t  energy 
(per  source  p a r t i c l e )  

source  520005 9.9999E-01 2.04136+00 

weight window 
c e l l  impor tance 
weight  c u t o f f  
energy impor tance 
d x  t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
U D s c a t t e r l n g  

n e u t r o n  Loss 

escape 
energy c u t o f f  
t ime  c u t o f f  
weight  window 
c e l l  impor tance 
weight  ~ u t o f f  
energy impor tance 
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp. t r a n s f o r m  
d o u n s c a t t e r i n g  
c a p t u r e  

(n,xn)  675 9.8269E-04 7.2896E- 04 l o s s  t o  (n ,xn)  
f i s s i o n  0 0. 0. l o s s  t o  f i s s i o n  

t o t a l  520680 1.0616E+00 2.0420€+00 t o t a l  

p r i n t  t a b l e  SO 

reason volume 
p i e c e s  n o t  c a l c u l a t e d  

1 
1 
0 i n f i n i t e  

08/29/96 16:44:36 
p r o b i d  = 08/29/96 13:42:02 

t r a c k s  we igh t  energy 
( p e r  source p a r t i c l e )  

number o f  neu t rons  banked 338 average l i f e t i m e ,  shakes c u t o f f s  
n e u t r o n  t r a c k s  p e r  source  p a r t i c l e  1.0013€+00 escape 3.0649E+04 t c o  1.0000€+34 
n e u t r o n  c o l l i s i o n s  p e r  source  p a r t i c l e  7.3819E+Ol c a p t u r e  8.4525E+03 eco .0000E+00 
t o t a l  n e u t r o n  c o l l i s i o n s  38386204 c a p t u r e  o r  escape 8.4556E+03 wcl  -5.0000E-01 
n e t  m u l t i p l i c a t i o n  1.0005E+00 .0000 any t e r m i n a t i o n  9.2083E+03 wc2 -2.5000E-01 
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computer t i m e  so  f a r  i n  t h i s  r u n  182 .24  minu tes  maximum number ever  i n  bank 2 
computer t i m e  i n  n c r u n  182 .15  minu tes  bank o v e r f l o u s  t o  backup f i l e  0 
source  p a r t i c l e s  p e r  m i n u t e  2.8548E+03 f i e l d  l e n g t h  0  
random numbers genera ted  4475 16742 most random numbers used  uas 11451 i n  h i s t o r y  377872 

range  o f  sampled source  we igh ts  = 9 .2421E-01  t o  1.0616E+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  p r f n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  average average 
c e l l  e n t e r i n g  * u e i g h t  we igh ted  we igh ted  t r a c k  we igh t  t r a c k  mfp 

( p e r  h i s t o r y )  energy energy ( r e l a t i v e )  (cm) 

t o t a l  702443 570603 38386204 5.2086E+Ol 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence Study - 32% H2O/ 8 %  U02 ( sp40g lx )  10000 Years 600K 

the  i n i t i a l  f i s s i o n  n e u t r o n  source d i s t r i b u t i o n  was read  f rom t h e  s r c t p  f i l e  named s r c t p  . 
t h e  c r i t i c a l i t y  problem was scheduled t o  s k i  30  c y c l e s  and r u n  a  t o t a b  o f  130 c y c l e s  w i t h  n o m i n a l l y  4000 neut rons  e r  c y c l e .  
t h i s  problem has r u n  30  i n a c t i v e  c y c l e s  w i t 1  119677 n e u t r o n  h i s t o r i e s  and 100 a c t i v e  c y c l e s  w i t h  400328 n e u t r o n  E i s t o r i  es. 

t h i s  c a l c u l a t i o n  has completed t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a  t o t a l  o f  520005 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b l e  m a t e r i a l  were sampled and had f i s s i o n  n e u t r p n  source p o i n t s .  

t h e  r e s u l t s  o f  t h e  w t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  a b s o r p t i o n ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues  are:  

t h e  k (  c o l l i s i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  
t h e  k ( a b s 0 r p t i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  the  95 percen t  con f idence  Level  
t h e  k ( t r k  l e n g t h )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  con f idence  l e v e l  

t h e  f i n a l  e s t i m a t e d  combined collision/absorption/track-length k e f f  = .94482 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00089 

t h e  e s t i m a t e d  6 8 ,  9 5 ,  6 9 9  percen t  k e f f  c o n f i d e n c e  i n t e r v a l s  a r e  -94393 t o  . 9 4 5 7 1 ,  .94305 t o  - 9 4 6 5 9 ,  and .94247 t o  . 94717  

t h e  e s t i m a t e d  c o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 8 . 4 6 E - 0 5  seconds w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  1 . 7 9 E - 0 7  

t h e  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 6 8 ,  9 5 ,  and 99 percen t  con f idence  i n t e r v a l s  are:  

k e f f  e s t i m a t o r  k e f  f  s t a n d a r d  d e v i a t i o n  68X con f idence  95% c o n f i d e n c e  99% con f idence  c o r r  

c o l l i s i o n  .94541 . 00142  
a b s o r p t i o n  .94460 .00111 

t r a c k  l e n g t h  .94528 . 00138  
c o l / a b s o r p  .94490 .00091 

a b s / t r k  l e n  .94487 . 00089  
c o l / t r k  t e n  .94524 .00138 

c o l / a b s / t r k  l e n  .94482 . 00089  
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v e r s i o n  4 s  ld=10/01/93 08/29/96 13:28:41 .......................................................................... p r o b i d  = 08/29/96 13:28:41 
inp=sp401 outp=sp4010 

1 - F a r - F i e l d  Consequence S t u d  - 32% H20/ 8% UO2 (sp401)  100000 Year C y c l e  350K 
2 - C C a l i c o  H i l l s  T u f f  1.5g95 g /cc  .40 p o r o s i t y  - sphere  su r rounded  by  t u f f  
3 - C Water end  UO2 o f f s e t  each o t h e r  i n  p o r o u s  space / HZ0 a 3 0 0 k -  
4 - C CELL SPECIFICATIONS 
5 -  . C INNER WATER REGION 
6 - 1 1 8.03881-2 - 1  IMP:N=l 
7 -  2 2 8.38290-2 1 - 2  IMP:N=l I 

8 - C OUTSIDE WORLD 
9 - 3 0 2 IMP:N=O 

10-  
11 -  C SURFACE SPECIFICATIONS 
12-  1 SO 140 S INNER FUEL ZONE 
13-  2 SO 200 S TUFF REFLECTOR 
14 - 
15 - MODE N 
16 -  KCODE 4000 1. 3 0  130 
17 -  C KSRC 0 0 1 0 0 10 0 0 - 2 0  0 0 29 0 20 5 0 0 -5  -10  0 - 1 0  
18 - C 0 -5  -20  -10 0 -13  0 -10 14 0 0 -15 -10  - 5  -16 5 5 0 10 10 17 
19-  C MATERIAL SPECIFICATIONS 
20 - c 32 ( x  .99 a t  50 C) v o l %  wa te r  i n  c a l i c o  H i l l s  t u f f  - 8 Y O [ %  U02 
21 - c 3.0% O r i g i n a l  En r i chmen t /  20 GUO/MT decayed t o  Uran ium i s o t o p e s  
22-  c 10000 y r  c r i t i c a l  
23 - ml 6 2 1 4 9 . 5 0 ~  3.0928E-09 
24 - 6 2 1 5 0 . 5 0 ~  3.4659E-8 
25 - 6 0 1 4 3 . 5 0 ~  3.4941E-07 
26-  4 5 1 0 3 . 5 0 ~  2.0316E-07 
27- 6 3 1 5 1 . 5 5 ~  1.3054E-08 
28- 3 6 0 8 3 . 5 0 ~  3.1787E-08 
29-  6 4 1 5 5 . 5 0 ~  2.2525E-10 
30  - 5 5 1 3 5 . 5 0 ~  4.0782E-07 
31  - 54131 .50~  1.8012E-07 
32 - 5 5 1 3 3 . 5 0 ~  4.1790E-07 
33 - 4 3 0 9 9 . 5 0 ~  3.2898E-07 
34 - 6 2 1 4 7 . 5 0 ~  1.3874E-07 
35 - 6 2 1 5 2 . 5 0 ~  2.6109E-8 
3 6 -  6 0 1 4 5 . 5 0 ~  2.G081E-07 
3 7- 4 2 0 9 5 . 5 0 ~  3.9916E-07 
3 8 -  9 2 2 3 3 . 5 0 ~  4.2045E-08 
3 9  - 9 2 2 3 4 . 5 0 ~  8.4027E-07 
40 - 9 2 2 3 5 . 5 0 ~  5.9382E-05 
41 - 9 2 2 3 6 . 5 0 ~  1.6250E-05 
42 -  9 2 2 3 8 . 5 0 ~  3.1474E-03 
43-  9 3 2 3 7 . 5 0 ~  3.5361E-06 
44 -  9 L i 3 9 . 5 5 ~  1.2735E-Oh 
45 - 9 4 2 4 0 . 5 0 ~  1.2813E-08 
46 -  1 0 0 1 . 5 0 ~  1.7714-2 
47 -  8 0 1 6 . 5 0 ~  4.3539-2 
48 - 1 1 0 2 3 . 5 0 ~  3.9366-4 
49 -  1 2 0 0 0 . 5 0 ~  2.3128-5 1 3 0 2 7 . 5 0 ~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
5 0 -  1 9 0 0 0 . 5 0 ~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
51 -  mt 1 1 u t r . O l t  
52 -  c 40 ( x  .99 a t  50 C )  v o l %  wa te r  i n  c a l i c o  H i l l s  t u f f  
53 - m2 1 0 0 1 . 5 3 ~  2.6477-2 B 0 1 6 . 5 3 ~  4.1448-2 1 1 0 2 3 . 5 0 ~  3.9366-4 
54 - 1 2 0 0 0 . 5 0 ~  2.3128-4 13027 .50~  2.6070-3 1 4 0 0 0 . 5 0 ~  1.1406-2 
55 - 1 9 0 0 0 . 5 0 ~  5.5591-4 2 0 0 0 0 . 5 0 ~  5.6949-4 2 6 0 0 0 . 5 5 ~  1.4037-4 
56 - nt2 1wtr.Olt 
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57- PRINT 
1 i n i t i a l  source  f r o m  f i l e  s r c t p  

o r i g i n a t  number o f  p o i n t s  4244 
p o i n t s  n o t  i n  any c e l l  0 
p o i n t s  i n  c e l l s  o f  z e r o  impor tance 0 
p o i n t s  i n  v o i d  c e l l s  0 
p o i n t s  i n  ambiguous c e l l s  0 

t o t a l  p o i n t s  r e j e c t e d  0 
p o i n t s  rema in ing  4244 
p o i n t s  a f t e r  expans ion  o r  c o n t r a c t i o n  3989 
nominal  source  s i z e  , 4000 

i n i t i a l  guess f o r  k ( e f f . )  1.000000 

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  3 0 

number o f  k e f f  c y c l e s  t h a t  can be s t o r e d  260 

t o t a l  f i s s i o n  nubar  d a t a  a r e  b e i n g  used. 

warning. 1 0 0 1 . 5 0 ~  and 1 0 0 1 . 5 3 ~  a r e  b o t h  c a l l e d  f o r .  

warning. 8 0 1 6 . 5 0 ~  and 8 0 1 6 . 5 3 ~  a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  c o m p o s i t i o n  

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

1 62149, . O O O O O  62150, . O O O O O  
63151, . O O O O O  36083, . O O O O O  
54131, . O O O O O  55133, .00001 
62152, . O O O O O  60145, . O O O O O  
92234, .00001 92235, -00074 
93237, .00004 94239, .00002 

8016, .54161 11023, .00490 
14000, .14 189 19000, ,00692 

a s s o c i a t e d  therma l  s(a,b) d a t a  s e t s :  1wt r .O l t  
2 1001, .31555 8016, .49444 

13027, .03110 14000, . I3606 
26000, .00167 

a s s o c i a t e d  therma l  s(a,b)  d a t a  s e t s :  l u t r . 0 l t  

m a t c r i n I  
number component n u c l i d e ,  mass f r a c t i o n  

p r i n t  t a b l e  40 
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26000, .00683 
l c e l l  vo lumes  and  masses pr in t  t a b l e  50  

c e l l  a tom gram i npu t c a l c u l a t e d  r e a s o n  vo lume 
dens  i t y  d e n s i t y  v o  l ume v o  1  ume mass p i e c e s  n o t  c a l c u l a t e d  

1 1 8.03881E-02 3.22272E+00 .00000E+00 1.14940€+07 3.70421E+07 1 
2 2 8.38290E-02 1.90533E+00 .00000E+00 2.20163€+07 4.19483€+07 1 
3 3 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

l p r o b l e m  summary 

run t e r m i n a t e d  uhen  130 kcode  c y c l e s  were  done. 
+ 08/29/96 16:52:06 

F a r - F i e l d  Consequence S t u d y  - 32% H20/ 8% U02 (sp401) 100000 Year C y c l e  350K p r o b i d  = 08/29/96 13:28:41 
n 
V 

n e u t r o n  c r e a t i o n  t r a c k s  w e i g h t  e n e r g y  
( p e r  s o u r c e  p a r t i c l e )  

s o u r c e  519841 1.0003E+00 2.0322€+00 

w e i g h t  window 
c e l l  i m p o r t a n c e  
w e i g h t  c u t o f f  
e n e r g y  i m p o r t a n c e  
d x t r a n  
f o r c e d  c o l l i s i o n s  
exp.  t r a n ~ f o r m  
u p s c a t t e r i n g  

( n , x n )  865 1 . 2 5 4 3 ~ - 0 3  9.5469E-04 
f i s s i o n  0 0. 0.  

t o t a l  520706 1.0577E+00 2.0332€+00 

n e u t r o n  l o s s  t r a c k s  u e i g h t  ( p e r  s o u r c e  p a r t i c l e )  e n e r g y  

escape 79 9.4926E-05 8.1702E-05 
e n e r g y  c u t o f f  0 0. 0. 
t i m e  c u t o f f  0 0. . 0. 
u e i g h t  window 0 0. 0. 
c e l l  i m p o r t a n c e  0 0. 0.  
u e i g h t  c u t o f f  520196 5.6046E-02 5.6827E-05 
e n e r g y  i m p o r t a n c e  0 0. 0. 
d x t r a n  0 0. 0.  
f o r c e d  c o l l i s i o n s  0 0. 0 .  
exp. t r a n s f o r m  0 0. 0.  
downscat t e r i n g  0 0. 1.9109E+00 
c a p t u r e  0 5.9664E-01 6.1951E-02 
l o s s  t o  (n , xn )  431 6.2505E-04 5.2194E-03 
l o s s  t o  f i s s i o n  0 4.0431E-01 5.5048E-02 

t o t a l  520706 1.0577E+00 2.0332E+OO 

number o f  n e u t r o n s  banked  434 ave rage  l i f e t i m e ,  shakes c u t o f f s  
n e u t r o n  t r a c k s  p e r  s o u r c e  p a r t i c l e  1.0017E+00 escape 1.9870€+04 t c o  1.0000E+34 
n e u t r o n  c o l l i s i o n s  p e r  s o u r c e  p a r t i c l e  6.1255E+01 c a p t u r e  6.3316€+03 eco  .0000E+00 
t o t a l  n e u t r o n  c o l l i s i o n s  3 1842908 c a p t u r e  o r  escape 6.3329Et03 w c l  -5.0000E-01 
n e t  m u l t i p l i c a t i o n  1.0006E+00 .0000 any t e r m i n a t i o n  6.8682E+03 wc2 -2.5000E-01 

computer  t i m e  so  f a r  i n  t h i s  r u n  133.81 m i n u t e s  
computer  t i m e  i n  mcrun 133.74 m i n u t e s  
s o u r c e  p a r t i c [ e s  p e r  m i n u t e  3.8868E+03 
random numbers g e n e r a t e d  378177980 

r a n g e  o f  sampled s o u r c e  w e i g h t s  = 9.1137E-01 t o  1.05856+00 
l n e u t r o n  a c t i v i t y  i n  each c e l l  

maximum number e v e r  i n  bank 2 
bank o v e r f l o w s  t o  backup  f i l e  0 
f i e l d  l e n g t h  0 
most  random numbers used  was 10251 i n  h i s t o r y  399633 

p r i n t  t a b l e  126 

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number f l u x  a v e r a g e  ave rage  
c e l l  e n t e r i n g  * w e i g h t  w e i g h t e d  u e i g h t e d  t r a c k  w e i g h t  t r a c k  m fp  

( p e r  h i s t o r y )  e n e r g y  e n e r g y  ( r e l a t i v e )  (cm) 

652341 560539 31842908 4.4834€+01 t o t a l  
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence S t u d y  - 32% H20/ 8% UO2 ( sp4O l )  100000 Year  C y c l e  350K p r o b i d  = 08/29/96 13:28:41 

t h e  i n i t i a l  f i s s i o n  n e u t r o n  s o u r c e  d i s t r i b u t i o n  was r e a d  f r o m  t h e  s r c t p  f i l e  named s r c t p  . 
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t h e  c r i t i c a l i t y  p rob lem was scheduled t o  s k i  3 0  c  c l e s  and r u n  a t o t a l  o f  130 c y c l e s  w i t h  n o m i n a l l y  4000 neut rons  e r  c y c l e .  
t h i s  problem has r u n  30 i n a c t i v e  c y c l e s  w ~ t p  120r52  n e u t r o n  h i s t o r i e s  ond 100 a c t i v e  c y c l e s  w i t h  399689 n e u t r o n  K i s t o r i c s .  

t h i s  c a l c u l a t i o n  has com l e t e d  t h e  reques ted  number o f  k e f f  c c l e s  u s i n g  a  t o t a l  o f  519841 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  w i t h  f i s s i o n a b f e  m a t e r i a l  were sampled and had f i s s T o n  n e u t r o n  source p o i n t s .  

t h e  r e s u l t s  o f  t h e  w  t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  a b s o r p t i o n ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues  are: 

t h e  k(  c o l l i s i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  
t h e  k ( a b s o r p t i o n )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  
t h e  k ( t r k  l e n g t h )  c y c l e  va lues  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  

----------.---------------------------------------------------------------------------------------------.--.--.-------------------- 
t h e  f i n a l  e s t i m a t e d  combined collision/absorption/track-kngth k e f f  = -99942 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00093 

t h e  e s t i m a t e d  6 8 ,  9 5 ,  & 99 p e r c e n t  k e f f  con f idence  i n t e r v a t s  a r e  .99849 t o  1.00035, .99756 t o  1.00127, and .99696 t o  1.00188 

t h e  e s t i m a t e d  c o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 6.32E-05 seconds w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  1.90E-07 

the  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 6 8 ,  9 5 ,  and 99 percen t  con f idence  i n t e r v a l s  are:  

k e f f  e s t i m a t o r  k e f  f  s t a n d a r d  d e v i a t i o n  68% con f idence  95% con f idence  99% con f idence  

c o l l i s i o n  1.00228 .00146 1  .00082 t o  1.00375 -99937 t o  1.00520 -99842 t o  1.00615 
a b s o r p t i o n  .99783 ,001 11 .99672 t o  .99894 .99563 t o  1.00003 .99491 t o  1.00075 

t r a c k  l e n g t h  1.00239 .00148 1.00091 t o  1.00388 .99944 t o  1.00535 .99847 t o  1.00631 
. coL/absorp .9994 0  .00095 -99845 t o  1.00035 .99752 t o  1.00129 .99690 t o  1.00190 
a b s / t r k  Len -9994 4  .00093 .99851 t o  1.00037 .99759 t o  1.00129 .99699 t o  1.00190 
c o l / t r k  t e n  1.00231 .00147 . 1.00084 t o  1.00378 .99938 t o  1.00524 .99842 t o  1.00619 

c o l / a b s / t r k  l e n  -99942 .DO093 .99849 t o  1.00035 .99756 t o  1.00127 -99696 t o  1.00188 

c o r r  
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v e r s i o n  4a Ld=10/01/93 08/29/96 16:57:28 .......................................................................... p r o b i d  = 08/29/96 16:57:28 
i np r sp40 ln  outp=sp401nO 

1 - F a r - F i e l d  Consequence S tud  - 32% H2O/ 8% U02 (sp401n) l O b O O O  Year Cycle 350K 
2 - C C a l i c o  H i  11s T u f f  1.5895 g/cc .40 p o r o s i t y  - sphere surrounded by  t u f f  
3 - C Ua te r  and UO2 o f f s e t  each o t h e r  i n  porous space / H20 a 300k no U02 i n f i l  
4 - C CELL SPECIFICATIONS 
5 - C INNER WATER REGION 
6 - 1 1 8.17479-2 - 1  IMP:N=1 
7 - 2 2 8.38290-2 1 - 2  IMP:N=l 
8 - C OUTSIDE WORLD 
9 - 3 0 2 IMP:N=O 

10 - 

MODE 
KCODE 
C 
C 
C 
C 
C 
C 
C 
m 1 

SURFACE SPECIFICATIONS 
SO 140 S INNER FUEL ZONE 
SO 200 S TUFF REFLECTOR 

4000 1. 30 130 
K S R C  0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 - 5  -10 0 -10 

0 -5 -20 -10 0 -13 0 -10 14 0 0 -15 -10  -5 -16 5 5 0 10 10 17 
MATERIAL SPECIFICATIONS 

32 ( x  .99 a t  50 C )  volX water i n  c a l i c o  H i l l s  t u f f  - 8 vo lX  UO2 
3.0% O r i g i n a l  Enr ichment /  20 GWD/MT decayed t o  Uranium i so topes  

no UO2 i n f i l t r a t i o n  
10000 y r  c r i t i c a l  

6 2 1 4 9 . 5 0 ~  3.0928E-09 
62150 .50~  3.4659E-8 
601L3 .50~  3.4941E-07 
45103 .50~  2.0316E-07 
63151.55~ 1.3054E-08 
36083.50~ 3.1787E-08 
64155.50~ 2.2525E-10 
55135 .50~  4.0732E-07 
54131 .50~  1.8012E-07 

... - . - -- - -  - - . - 
c 40 ( x  .99 a t  50 C )  vo lX  water  i n  c a l i c o  H i l l s  t u f f  
m2 1001.53~ 2.6477-2 8 0 1 6 . 5 3 ~  4.1448-2 11023.50~ 3.9366-4 

12000.50~ 2.3128-4 13027.50~ 2.6070-3 14000.50~ 1.1406-2 
19000.50~ 5.5591-4 20000.50~ 5.6949-4 26000.55~ 1.4037-4 
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57- m t 2  lw t r .01  t 
58- P R I N T  

1  i n i t i a l  source  f rom f i l e  s r c t p  

o r i g i n a l  number o f  p o i n t s  
p o i n t s  n o t  i n  any c e l l  
p o i n t s  i n  c e l l s  o f  ze ro  impor tance 
p o i n t s  i n  v o i d  c e l l s  
p o i n t s  i n  ambiguous c e l l s  

t o t a l  p o i n t s  r e j e c t e d  
p o i n t s  rema in ing  
p o i n t s  a f t e r  expans ion  o r  c o n t r a c t i o n  
nominal  source s i z e  

i n i t i a l  guess f o r  k ( e f f . )  

c y c l e s  t o  s k i p  b e f o r e  t a l l y i n g  30 

number o f  k e f f  c y c l e s  t h a t  can b e  s t o r e d  260 

t o t a l  f i s s i o n  nubar d a t a  a r e  b e i n g  used. 

warn ing.  1 0 0 1 . 5 0 ~  and 1001 .53~  a re  b o t h  c a l l e d  f o r .  

warning. 8 0 1 6 . 5 0 ~  and 8 0 1 6 . 5 3 ~  a r e  b o t h  c a l l e d  f o r .  
l m a t e r i a l  c o m p o s i t i o n  

m a t e r i a l  
number component n u c l i d e ,  atom f r a c t i o n  

1  62149, . O O O O O  
63151, . O O O O O  
54131, . O O O O O  
62152, .000OO 
9 2 2 3 4 ,  .00001 
93237, .00003 

8016, .52247 
14000, . I3953 

a s s o c i a t e d  therma l  s(a,b)  d a t a  se ts :  
2 1001, .31585 

13027, .03110 
26000, -00167 

a s s o c i a t e d  thermal  s (a ,b )  d a t a  s e t s :  

m a t e r i a l  
number component n u c l i d e ,  mass f r a c t i o n  

p r i n t  t a b l e  4 0  
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13027, .06130 14000, -27919 19000, -01894 20000, .01989 
26000, .00683 

l c e l l  vo lumes a n d  masses p r i n t  t a b l e  50  

c e l l  a t o m  gram i n  ut c a l c u l a t e d  r e a s o n  vo lume . 
d e n s i t y  d e n s i t y  vo fume  v o  l ume mass p i e c e s  n o t  c a l c u l a t e d  

1 1 8.17479E-02 2.70045E+00 .00000E+00 1.14940E+07 3.10390E+07 1 
2 2 8.38290E-02 1.90533E+00 .00000E+00 2.20163E+07 4.19483€+07 1 
3 3 .OOOOOE+OO .00000E+00 .00000E+00 .00000E+00 .00000E+00 0 i n f i n i t e  

l p r o b l e m  summary I 

r u n  t e r m i n a t e d  when 130 kcode  c y c l e s  were  done. 
+ 08/29/96 21:03:46 

F a r - F i e l d  Consequence S t u d y  - 32% H2O/ 8% U02 ( s p 4 0 l n )  100000 Year  C y c l e  350K p r o b i d  = 08/29/96 16:57:28 
0 

n e u t r o n  c r e a t i o n  t r a c k s  w e i g h t  e n e r g y  n e u t r o n  l o s s  t r a c k s  w e i g h t  e n e r g y  
( p e r  s o u r c e  p a r t i c l e )  ( p e r  s o u r c e  p a r t i c l e )  

s o u r c e  519515 1.0009€+00 2.0355E+00 escape 75 8.9205E-05 7.2207E-05 
e n e r g y  c u t o f f  0 0. 0. 
t i m e  c u t o f f  0 0. 0. 

w e i g h t  window 0 0. 0. w e i g h t  window 0 0. 0. 
c e l l  i m p o r t a n c e  0 0. 0. c e l t  i m p o r t a n c e  0 0. 0. 
w e i g h t  c u t o f f  0 5.8365E-02 1.1475E-05 w e i g h t  c u t o f f  519716 5.8677E-02 2.1037E-05 
e n e r g y  i m p o r t a n c e  0 0. 0. e n e r g y  i m p o r t a n c e  0 0. 0.  
d x t r a n  0 0. 0. d x t r a n  0 0. 0. 
f o r c e d  c o l l i s i o n s  0 0. 0.  f o r c e d  c o l l i s i o n s  0 0. 0. 
exp. t r a n s f o r m  0 0. 0. exp. t r a n s f o r m  0 0. 0. 
u p s c a t t e r i n g  0 0. 1.9639E-07 d o w n s c a t t e r i n g  0 0 .  1.9410E+00 

c a p t u r e  0 6.1661E-01 5.8656E-02 
(n ,  xn)  552 8.3282E-02 6.6934E-04 L O S S  t o  (? , x? )  276 4.1641E-04 3.5466E-03 
f i s s i o n  0 0. 0. l o s s  t o  f i s s i o n  0 3.8434E-01 3.2951E-02 

t o t a l  520067 1.0601€+00 2.0362E+00 t o t a l  520067 1.0601E+00 2.0362E+00 

number o f  n e u t r o n s  banked  2 76 ave rage  l i f e t i m e ,  shakes 
n e u t r o n  t r a c k s  p e r  s o u r c e  p a r t i c l e  1.0011E+00 escape 2.6143€+04 
n e u t r o n  c o l l i s i o n s  p e r  s o u r c e  p a r t i c l e  7.7813€+01 c a p t u r e  9.3603E+03 
t o t a l  n e u t r o n  c o l l i s i o n s  40425165 c a p t u r e  o r  escape 9.3618E+03 
n e t  m u l t i p l i c a t i o n  1.0004E+00 .0000 any t e r m i n a t i o n  1.0133E+04 

computer  t i m e  s o  f a r  i n  t h i s  r u n  163.20 m i n u t e s  
computer  t i m e  i n  mcrun  163.13 m i n u t e s  
s o u r c e  p a r t i c l e s  p e r  m i n u t e  3.1846€+03 
random numbers g e n e r a t e d  46608551 2 

maximum number e v e r  i n  bank 
bank o v c r f l o u s  t o  backup  f i l e  
f i e l d  l e n g t h  
most  random numbers u s e d  was 

r a n g e  o f  samp led  s o u r c e  u e i g h t s  = 9.3002E-01 t o  1.0652€+00 
l n c u t r o n  a c t i v i t y  i n  each c e l l  

t r a c k s  p o p u l a t i o n  c o l l i s i o n s  c o l l i s i o n s  number . f l u x  
c e l l  e n t e r i n g  w e i g h t  w e i g h t e d  w e i g h t e d  

( p e r  h i s t o r y )  e n e r g y  e n e r g y  

c u t o f f s  
t c o  1.0000E+34 
eco .0000E+00 
wc1 -5.0000E-01 
wc2 -2.5000E-01 

1 
0 
0 

13224 i n h i s t o r y  48043 

p r i n t  t a b l c  126 

a v e r a g e  ave rage  
t r a c k  u e i g h t  t r a c k  m f p  

( r e l a t i v e )  (cm) 

t o t a l  650355 556002 40425165 5.4941E+01 
l k e f f  r e s u l t s  f o r :  F a r - F i e l d  Consequence S t u d y  - 32% H20/ 8% U02 ( s p 4 0 l n )  100000 Year  c y c l e  350K p r o b i d  = 08/29/96 16:57:28 
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t h e  i n i t i a l  f i s s i o n  n e u t r o n  source d i s t r i b u t i o n  was r e a d  f r o m  t h e  s r c t p  f i l e  named s r c t p  
t h e  c r i t i c a l i t y  p rob lem was scheduled t o  s k i  3 0  c y c l e s  and r u n  a  t o t a t  o f  130 c y c l e s  w i t i  n o m i n a l l y  4000 neut rons  e r  c y c l e .  
t h i s  p rob lem has run 30 i n a c t i v e  c y c l e s  w f t l  119683 n e u t r o n  h i s t o r i e s  and 100 a c t i v e  c y c l e s  w i t h  399832 n e u t r o n  R i s t o r i e s .  

t h i s  c a l c u l a t i o n  has completed t h e  reques ted  number o f  k e f f  c y c l e s  u s i n g  a  t o t a l  o f  519515 f i s s i o n  n e u t r o n  source h i s t o r i e s .  
a l l  c e l l s  u i t h  f i s s i o n a b l e  m a t e r i a l  were sampled and had f i s s i o n  n e u t r o n  source p o i n t s .  

t h e  r e s u l t s  o f  t h e  u  t e s t  f o r  n o r m a l i t y  a p p l i e d  t o  t h e  i n d i v i d u a l  c o l l i s i o n ,  absorp t ion ,  and t r a c k - l e n g t h  k e f f  c y c l e  va lues  ere:  

t h e  k(  c o l l i s i o n )  c y c l e  v a l u e s  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 percen t  c o n f i d e n c e  l e v e l  
t h e  k ( a b s 0 r p t i o n )  c y c l e  v a l u e s  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 percen t  c o n f i d e n c e  l e v e l  
t h e  k ( t r k  l e n g t h )  c y c l e  v a l u e s  appear n o r m a l l y  d i s t r i b u t e d  a t  t h e  95 percen t  con f idence  l e v e l  

t h e  f i n a t  e s t i m a t e d  combined collision/absorption/track-length k e f f  .94767 w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  .00087 

t h e  e s t i m a t e d  6 8 ,  95 ,  & 99 p e r c e n t  k e f f  con f idence  i n t e r v a l s  a r e  -94680 t o  .94853, -94594 t o  .94939, and .94537 t o  .94996 

t h e  e s t i m a t e d  c o l l i s i o n / a b s o r p t i o n  n e u t r o n  removal l i f e t i m e  = 9.36E-05 seconds w i t h  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n  o f  1.93E-07 

t h e  e s t i m a t e d  average k e f f s ,  one s t a n d a r d  d e v i a t i o n s ,  and 6 8 ,  9 5 ,  and 99 percen t  con f idence  i n t e r v a l s  are:  

k e f f  e s t i m a t o r  

c o l l i s i o n  
a b s o r p t i o n  

t r a c k  l e n g t h  
c o l / a b s o r p  

a b s / t r k  I e n  
c o l / t r k  Len 

c o l / a b s / t r k  Len 

k e f  f s t a n d a r d  d e v i a t i o n  68% con f idence  95% con f idence  99% con f idence  c o r r  

.94520 t o  .94783 -94391 t o  -94912 .94306 t o  -94998 

.94739 t o  .94977 .94622 t o  .95094 -94545 t o  .95171 

.94502 t o  -94771 .94369 t o  .94904 -94282 t o  .94991 

.94678 t o  .94851 -94593 t o  .94936 .94537 t o  .94992 - .0602 

.94673 t o  -94848 .94586 t o  .94934 .94529 to. .94991 - .0574 

.94524 t o  .94788 .94394 t o  .94918 .94308 t o  .95004 ,9843 

.94680 t o  .94853 .94594 t o  .94939 .94537 t o  .94996 


