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EPRI PERSPECTIVE

PROJECT DESCRIPTION

A hypothetical core disruptive accident (HCDA) and the impact it might cause, par-
ticularly on the underside of the head of a liquid metal fast breeder reactor
(LMFBR) is a controversial issue. The debate is how much capability for safe ab-
sorption of impact energy must be designed into the reactor vessel and head. Neu-
tronics and thermo-hydraulics analysts and core designers are the ones to whom this
report is directed. Reactor vendors of early large-size LMFBRs can use this work as
a sound starting base for improvements. The immediate application of this work is
to provide the core design for the prototype large breeder reactor design studies

conducted under EPRI Research Project 620,

This work, "Obtimization of Radially Heterogeneous 1000-MW(e) LMFBR Core Configura-

tions," is presented in four volumes. These are as follows:
° Volume 1: Design and Performance of Reference Cores
. Volume 2: Appendix A--Design Assumptions and Constraints
Appendix B--Radially Heterogeneous Core Configurations
° Volume 3: Appendix C--Optimization of Core Performance Parameters
. Volume 4: Appendix D--Optimization of Core Configurations

Appendix E—--Component Designs

PROJECT OBJECTIVES

The objective of the work reported here is to make the characteristics of large
cores such that the impact energy of an HCDA would approach zero. Without special
provisions, an LMFBR vessel and head will have greater impact resistance than would
be needed by such a core, thus relieving the controversy and assuring a safe design

feature.

This report presents the results of the second of three phases of effort to optimize

a radial heterogeneous 1000-MW(e) LMFBR core design that will minimize energetics in
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an HCDA and yet have highly desirable breeding gain and core performance., The final .
results of the three phases are intended to establish a reference core design that

will be safe, licensable, reliable, and efficient.

PROJECT RESULTS

Although not reflected in the work reported, doubling time is not the simple figure
of merit that it originally appeared to be. A minimum compound system doubling time
is quite desirable when the U.S. utility industry is plutonium limited, i.e., all of
the available Pu (owned by the utilities) is being fully utilized in breeder

plants. However, this is not the case and probably will not be true until well
after the year 2010. Emphasis will be shifted to maximize total net plutonium
produced rather than doubling time. In-core inventory will optimize at a somewhat

higher quantity of Pu.

As stated in the text there are too many uncertainties in the fuel costs to make
them a figure of merit between designs. However, on a consistent basis of estimat-
ing, the promising core designs show only small differences in costs. It is highly

probable that costs can be significantly improved over those listed in the text.

Edward L, Fuller, Project Manager
R. K. Winkleblack, Program Manager
Nuclear Power Division
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ABSTRACT

A parameter study was conducted to determine the interrelated effects of: loosely
or tightly coupled fuel regions separated by internal blanket assemblies, number of
fuel regions, core height, number and arrangement of internal blanket subassemblies,
number and size of fuel pins in a subassembly, etc. The effects of these parameters
on sodium void reactivity, Doppler, "incoherence," breeding gain, and thermohydrau-
lics were of prime interest. Trends were established and ground work laid for
optimization of a large, radially-heterogeneous, LMFBR core that will have low

energetics in an HCDA and will have good thermal and breeding performance.
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APPENDIX C: OPTIMIZATION OF CORE PERFORMANCE PARAMETERS
1.0 INTRODUCTION

The evaluation of radially heterogeneous core configurations showed (see
Appendix B) that loosely coupled cores at a core height of 40 inches were
capable of achieving sodium void reactivities in the $2.00 - $2.50 range. For
those cores, no clear advantage in performance could be identified for center
core vs. center blanket configuration except that center blanket configuration

showed less sensitivity in regard to power peaking for slight enrichment changes.

All tightly coupled cores required core heights of less than 40 inches
to achieve sodium void reactivities in the $2.00 - $2.50 range. Here again,
no clear performance advantage could be identified for center core vs. center
blanket configuration even though the center blanket configuration showed

also less sensitivity in power peaking for small changes in enrichment split.

For further analysis, the following configurations were selected:

Coupling Configuration No. of Core Zones No. of Pins/Fuel Assembly

LC CB 2 271
LC CB 3 271
LC cc 3 271
TC CB 3 331
TC CB 4 331
TC cc 4 331

TC - tightly coupled, LC - loosely coupled, CB - center blanket
CC - center core

The purpose of this analysis is to:
, determine required core heights

1

2, i1dentify optimum pin diameters

3 assess center core vs. center blanket configurations
4

. select two promising basic core configurations

The results of this study will then feed into another study which narrows

down the choice of core configurations to two.
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2.0 APPROACH

The previous analysis reported in Appendix B had shown that the tightly
coupled cores required core heights of less than 40 inches to achieve the
required sodium void reactivity. Therefore, to determine trends in sodium
void reactivity the tightly coupled cores were analyzed for two core heights,
i.e. 32 inches and 36 inches. The fuel pin o.d. was varied from 0.24 inches
to 0.28 inches to determine optimum doubling times.

The loosely coupled cores were analyzed for core heights of 40 inches
and 48 inches. The fuel pin diameters for those cores were varied from
0.26 inches to 0.30 inches. Different fuel pin o.d. ranges were selected
for the different core heights reflecting the fact that a decrease in core
height shifts the optimum size for the fuel pin to smaller diameters.

The design of the fuel assemblies was constrained by a p/d ratio of
1.18 and a fuel bundle pressure drop of 75 psi. For the 32 inches and
36 inches cores, the p/d constraint limited the design. For the taller cores,
the lattice had to be opened up past a p/d of 1.18 to stay below the pressure
drop limit of 75 psi. For each core height and pin diameter, clad thickness,
axial blanket thickness and plenum length were adjusted (Table I). The fuel
cladding thickness to diameter ratio was kept constant at 0.050. The fuel
to plenum length ratio was kept at 1.0. As the core height decreased the
axial blanket thickness was increased at the rate of 1 inch per 4 inch
reduction in core height down to 36 inches. The 32 inch core had an
18 inch axial blanket compared to a 16 inch blanket for the 36 inch core.

To keep the assembly duct diameter in the 6 inch range, the 40 inch and
48 inch cores have assemblies with 271 pins per assembly compared to 331
pin assemblies for the shorter cores. Details of the fuel and blanket

assembly design are shown in Appendix C-A.

The fuel and internal blanket residence time were two years at a 70%
capacity factor. The radial blanket assemblies stayed in the reactor for
five years. Every year, one-half of the fuel and internal blanket assemblies
and one-fifth of the radial blanket assemblies were discharged. The equili-
brium cycle burnup analysis was conducted in r-z geometry. Figures of merit

were:
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a. sodium void reactivity

b. doubling time

c. breeding ratio

d. specific inventory

e. maximum change in linear heat rating in fuel

assemblies over one cycle

Sodium void reactivity was the major constraint in so far as the voiding
of the flowing sodium could not add more than $2.50 of reactivity to the

system.

Attention was given to the power shift in each core region. These shifts
are important because they further aggrevate the overcooling problem in hetero-—
geneous cores coming mainly from the power rise in internal blanket assemblies.
Even though no quantitative analysis was carried out at this stage how these
power shifts affect clad temperature, one has to expect that the greater the
power swing in the fuel assemblies, the greater the clad temperature penalty.
The magnitude of the power shift is also indicative of the sensitivity of the

power shape to reactivity perturbations.

By fixing the fuel residence time to two years, a large spread in peak
burnup has to be expected for the different pin diameters. Furthermore, the
peak fast fluences will vary from design to design. This implies a penalty
in performance for the large-size pins., If all designs were fluence- or
burnup-normalized, then the residence times would be the longer for the larger
the pin diameters. This would lead to a reduction in out-of-pile fuel
inventory and, therefore, affect doubling time. Estimates on doubling time
will be made for those conditions. Previous analyses had shown that the
extension of the fuel residence time by one year increases the sodium void
reactivity by approximately 80¢. For the cores with extended residence time,
the sodium void reactivities will be estimated. It should be noted that an
adjustment of doubling time for a longer fuel residence time by modifying only
the out-of-pile factor gives a lower bound for the doubling time for as long
as the capacity factor is the same. In reality, an extended residence time
increases the BOEC fissile inventory and reduces the fissile gain per year.

Both effects tend to increase doubling time.

Fuel cycle cost were also calculated using HEDL's N-factor formula to
calculate fabrication cost. Since none of the designs is cost-optimized
at this stage, the fuel cycle cost show only qualitative differences between

different designs.
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3.0 CONFIGURATION

Based on the characteristics of the cores described in the introduction,
specific core layouts for the center core and center blanket configurations
were developed for both tightly and loosely coupled cores. Whenever the
core height was changed another core layout was needed to maintain the power
level in the core. Figures 1-12 show the different core configurations.

The loosely coupled cores had 366 fuel assemblies at 40 inches core height
and 306 fuel assemblies at 48 inches core height. With the exception of
the center core configurations, the tightly coupled cores had 372 fuel
assemblies for 32 inch high cores and 354 fuel assemblies for 36 inch high
cores. The ratio of internal blanket assemblies to fuel assemblies ranged
from 0.45 to 0.50. The tightly coupled center core configuration had

relatively fewer internal blanket assemblies.
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4.0 PERFORMANCE CHARACTERISTIC

For the performance analysis, two assumptions were made. For one, an
average fuel pin rating of approximately 8 kW/ft and secondly a power split
between core and blanket regions of 40/10 were assumed in setting the reactor
power. For all calculations, the enrichments were selected such that for each

core region the peak ratings during fuel life were the same.
4,1 INVENTORY

Equilibrium cycle inventories and specific inventories are listed in
Tables II and III for tightly and loosely coupled cores. As the fuel pin
diameter increases, so does the fissile inventory. Even though the core
layouts change somewhat when the core height is changed, the taller tightly
coupled cores have still lower specific fissile inventories than the shorter
cores. For those cores, the center core configurations have 1-87% lower fissile
inventories than the center blanket cores. For loosely coupled cores, the
differences in specific inventory for the center core and center blanket
configurations are less than 47 and the taller cores have slightly higher
specific inventories than the smaller cores. The reason for the different
trend is the increased pressure drop for the taller cores which in some
instances requires an opening of the lattice to stay below a 95 psi pressure
drop. The limiting constraint for the 32 inch and 36 inch cores is the p/d
ratio of 1.18. For those cores, the resulting pressure drop is well below
75 psi. For the 40 inch and 48 inch cores, however, the design limiting con-
straint for most cores is the 75 psi limit and the resulting p/d ratios are
greater than 1.18 thus leading to a reduction in fuel volume fraction which

adversely affects performance.

4.2 BURNUP AND BURNUP SWING

Tables II and III show the fissile inventories at BOEC and EOEC for the
different reactor regions. For both tightly and loosely coupled cores the gain
in fissile materfal over an equilibrium cycle (fissile gain) is approximately

300 kg. As the fuel pin diameter increases the fissile gain increases slightly.
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Increases in core height lead to a slight reduction in fissile gain. 1In all
cases, the loss in fissile material over an equilibrium cycle in the driver fuel
assemblies is more than offset by the fissile gain in the internal blanket
assemblies. The core region encompassing the driver fuel and internal blanket
assemblies shows a fissile gain which can be as low as 5 kg or as high as 84 kg.
The former is seen in the loosely coupled CB-2C configuration with a 0.26 inch
fuel pin while the latter is the gain in the loosely coupled CB-3C configura-
tion with a 0.30 inch fuel pin., The combined fissile gain for radial and

axial blanket regions varies from 241 kg to 286 kg for loosely coupled cores
and from 269 kg to 313 kg for tightly coupled cores. Most of the combined
gains for the loosely coupled cores are in the 250 kg range and those for the

loosely coupled cores are in the 280 kg range.

Increasing the core height reduces the buildup of fissile material in
the axial blanket but increases the buildup in the radial blanket. However,
an increase in core height always leads to a net reduction in the combined

axial and radial blanket fissile gain.

Tables IV and V list burnup parameters for loosely and tightly
coupled cores. The burnup swings range from 2.47% ($6.77) to 0.52% ($1.42).
As the pin diameter increases, the burnup swing decreases. In general,
tightly coupled cores show lower burnup swings than loosely coupled cores.
The highest burnup swings are observed for a 2-core region loosely coupled
reactor. As the number of core regions increases, the burnup swing tends to
decrease. Without exception, the taller cores among the loosely and tightly

coupled cores have lower burnup swings than the shorter cores.

Because of the fixed residence time, the peak and average discharge
burnups ranging from 84 MWd/kg to 57 MWd/kg and 60 MWd/kg to 41 MWd/kg,
respectively, reflect mostly the difference in fuel pin diameter. The tightly
coupled cores show higher peak burnups than the loosely coupled cores. Only
small differences in burnup exist between different cores with the same

coupling.
4.3 POWER SWING

The larger the change in assembly power over a cycle the greater is the
penalty in thermal performance of the reactor. While it is impossible to design
a reactor which runs at constant assembly power, it is always desirable to keep
the change in assembly power as low as possible. Tables VI and VII show for

loosely and tightly coupled cores how the peak power density in each core zone




changes over an equilibrium cycle. Among both the loosely and tightly coupled
cores, the center core configurations show the highest swing in power density.
In all cores, the highest swing is observed in the outermost core zone. While
the power density in the other core zones can rise or fall over a cycle, it
always decreases for the outermost core zone. In general, the loosely coupled
cores show a higher power swing than the tightly coupled cores. An exception,
however, is the 2-core zone loosely coupled system. Here the peak power
density changes very little, and is comparable to the change one observes in

homogeneous reactors.

While the center core configuration shows the highest power swing, it should
be noted that the tightly coupled center core configuration shows a lower swing
than even the loosely coupled center blanket 3-core region configuration.

Typical for the center core configurations is that they show larger power
variation in two core regions while the center blanket configurations have a

large variation in power only in one core zone.

Tables VI and VII also show the beginning-of-equilibrium cycle (BOEC) and
end-of-equilibrium cycle (EOEC) peak ratings. In all cases, the extrapolated
beginning-of-life rating would be well below the design base of 13.5 kW/ft
used in the assembly design. To bring the reactor power output in line with
this peak rating would reduce the doubling time for all cores. However,
because of the small spread in peak rating among all cores this normalization
was not carried out at this stage since it is not the absolute but the relative
performance which is of interest. For two test cases (the tightly and loosely
coupled configurations CB-3C) a power renormalization showed a reduction in
doubling time of less than one year and an increase in sodium void reactivity

by approximately 15¢.

4.4 TFAST FLUENCE

As shown in Tables IV and V the fluence for all the heterogeneous cores
analyzed is substantially lower than that for homogeneous cores. The fluence
ranges from 1.48 x 1023 to 1.05 x 1023 nvt depending on pin size, core height
and coupling. The fluence is the lower the larger the fuel pin, the taller
the core and the greater the coupling. Center core configurations have the

highest fluences.
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4.5 BREEDING

To properly investigate the breeding performance, the fuel pin diameter was
varied for each configuration as well as the core height. The fuel and internal
blanket residence time was fixed at two years. The radial blanket assemblies
stayed in the reactor for five years. Tables VIII and IX list the breeding
performance of the 36 cores which were analyzed. The breeding ratios range
from 1.33 to 1.46. As the fuel pin diameter increases the breeding ratio also
increases, The resulting increase in breeding gain, however, is for all cores
more than of fset by the increase in fissile inventory thus leading to an
increase in reactor and also compound system doubling time. The compound
system doubling times range from 15.0 years to 20.2 years. The tightly coupled
cores have usually lower doubling times than the loosely coupled cores. As the
core height increases, the doubling time also increases. However, since
different core heights meant also different core configurations, no general

conclusion about the correlation doubling times vs. core height can be drawn.

The analysis showed that the 0.24 in, fuel pin gave the lowest doubling times
for the tightly coupled 32 inch and 36 inch cores. The 0.26 inch fuel pin showed

the best breeding performance in loosely coupled 40 inch and 48 inch cores.

To assess the bias toward smaller pins built into the analysis by fixing
the residence time for all pin sizes to 2 years, the following analysis was
carried out. All designs were fluence-normalized. For example, the tightly
coupled center blanket configurations with three core zones had the following

fluences and doubling times:

Height, o.d., Fluence Full Residence Time, CSDT,

in. in. x 1023 nvt yrs. yrs.
32 0.24 1.44 2.0 15.0
0.26 1.27 2.0 16.1

28 1.08 2.0 17.2

36 0.24 1.36 2.0 16.4
0.26 1.22 2.0 17.3

0.28 1.06 2.0 18.3

In the fluence-normalization process the residence time for the larger pins
was extended to match the fluence of the small pin. It was assumed that the
reactor doubling times and the capacity factor remain unchanged. This leads

to new fuel residence times and doubling times:
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Height, o.d., Fluence Full Residence Time, CSDT,

in. in. x 1023 nvt yrs. yrs.
32 0.24 1.44 2,0 15.0
0.26 1.44 2,27 15.3
0.28 1.44 2,67 15.3
36 0.24 1.36 2.0 16.4
0.26 1.36 2.23 16.4
0.28 1.36 2.57 16.6

The same process was carried out for the other configurations and the
same trend was observed. While the doubling times decreased for the larger
size fuel pins, they never dropped below the doubling time for the smallest
fuel pin sizes used in this study. Furthermore, the doubling time estimates
so obtained are low estimates since they only reflect the change in the out-
of-pile inventory but do not reflect the increase in fissile inventory and

reduction in fissile gain which result from an increase in residence time.

4,6 SODIUM VOID REACTIVITY

The results of the sodium void reactivity perturbation calculations are
shown in Tables VIII and IX. An increase in core height always led to an
increase in sodium void reactivity. For the loosely coupled 40 inch and 48 inch
cores, the increase in sodium void reactivity with core height ranged from
3¢ - 5¢ per inch core height. The tightly coupled 32 inch and 36 inch cores
showed increases in sodium void reactivity ranging from 6¢ - 14¢ per inch in
core height. At this time, it cannot be determined to what an extent the
different rates in sodium void reactivity increase can be attributed to the
difference in coupling or the relative significance of axial leakage at the
different core heights.

With few exceptions, an increase in fuel pin diameter leads to a reduction
in sodium void reactivity. The exceptions are observed for the tall cores
where in some instances the design limiting constraint was the bundle pressure
drop and not the p/d ratio of 1.18. Since the configurations were selected
such that about the same sodium void reactivity is obtained for the 40 inch
loosely coupled cores and 34 inch tightly coupled cores based on simplified
design procedures, it is not surprising that a more detailed assembly and pin
design does not increase significantly the spread in sodium void reactivity

between the different cores.
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The 48 inch loosely coupled cores are either very close or slightly above .
the sodium void reactivity limit. For the selection of suitable designs one
has to keep in mind that the difference between perturbation and direct
eigenvalue calculations for the sodium void reactivity of those cores is ~ 10¢.
Furthermore, the necessary readjustment of power level to be consistent with a
peak nominal rating of 13.5 kW/ft leads to an increased fission product inventory
as well as higher fissile enrichments in the internal blamkets. This in turn
increases the sodium void reactivity by approximately 15¢. Therefore, the cut-off
limit for the sodium void reactivity for the cores listed in Tables VIII and IX
is approximately $2,25. Voiding the internal blanket assemblies adds between
$0.29 and $1.19 to the reactor. By far the lowest sodium void worth is obtained
for the loosely coupled 2 core region configuration. The large center blanket
is mostly responsible for the low void worth. Typically the worth for the other
configuration is between $0.80 and $1.00.

4.7 TFUEL CYCLE COST

Fuel cycle cost calculations were carried out in the hope to use this cost
information as an additional figure of merit. Appendix C~B gives the details
of those calculations. They show in general that larger pins have higher fuel
cycle cost than smaller pins. However, no clear trend is visible in regard to
fuel cycle cost sensitivity to core height changes. The latter is a consequence
of the HEDL N-factor formula for the calculation of fabrication cost. Increasing
the residence time for the fuel and blanket assemblies in order to normalize
the design to the fluence will reduce the cost for the cores with larger pins.
However, since heterogeneous cores have higher fissile inventories, the net fuel
cost (i.e. inventory charge minus plutonium credit) are sizable (several
mills/kWh) and depend strongly on the assumed plutonium cost. Because of the
uncertainties in all cost information (interest charge, plutonium price, fabri-
cation and reprocessing cost) and the relatively small differences between
different core designs the fuel cycle cost is not a meaningful figure of merit
for the selection of a design. However, generic trends in fuel cycle cost
should guide the design (i.e. the lower the inventory, the lower the heavy
metal loading, the higher the fissile gain, etc., the lower the fuel cycle cost).
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5.0 SELECTION OF DESIGN PARAMETERS AND CONFIGURATIONS

The preceeding analyses have shown that center core configurations have
doubling times and sodium void reactivities which are comparable to those
obtained in center blanket configurations. No clear advantage of center
core configurations in specific fissile inventory could be identified. How-
ever, those configurations show substantially higher power swings than the
center blanket configuration. This feature together with the earlier
identified higher sensitivity in power shape to small changes in enrichment
split (Appendix B) makes center core configurations less desirable than center
blanket configurations. Therefore, center core configurations were eliminated

from further analysis.

The loosely coupled cores permitted a core height of 40 inches and
fuel assemblies with 271 fuel pins. Tightly coupled cores required core
heights of less than 40 inches and 331 fuel pins per assembly. The latter
feature was required to keep down both fabrication cost and refueling time. By
increasing the number of fuel pins from 271 to 331 the number of fuel assemblies
could be reduced by 227%. Therefore, both tightly and loosely coupled cores
with respective heights of 36 inches and 40 inches have approximately the same
number of fuel assemblies. An exception is the tightly coupled center core
configuration where the number of fuel pins was kept at 271 to permit a core

layout with four driver regions yielding a low sodium void reactivity.

By increasing the number of fuel pins per assembly for the shorter cores
it was also possible to keep the number of control rods and control rod drives

the same as for the taller cores.

To keep the outside assembly dimension approximately the same and thus
assuring approximately the same core size, the fuel pin diameters for the
tightly coupled cores are somewhat smaller than for the taller loosely
coupled cores. The design change is in line with the observation that the
optimum pin diameter is smaller for a shorter core. In other words, by
keeping the coolant temperature rise the same, a shorter core requires less
coolant area per pin than the taller core. This would yield a larger than
optimum fuel volume fraction for the same pin size. By reducing the pin

size optimum conditions can be maintained.
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A clear disadvantage of assemblies with a large number of fuel pins is
the greater bundle-duct interference for the same temperature and fluence
conditions as in an assembly with a small number of fuel pins. The smaller
size of the fuel pin in the tightly coupled core also leads tc higher burnups
than in the loosely coupled cores.

On the other hand, the loosely coupled cores have a greater sensitivity
in power shape to changes in enrichment split and a greater power swing than
tightly coupled cores. Furthermore, the doubling times for the loosely
coupled cores are generally higher than those for the tightly coupled
cores. Therefore, none of the cores analyzed so far could be identified

as a clear favorite.

None of the loosely coupled cores came close to the desired doubling
time target of 15 years. However, the sodium void reactivities were low
enough to allow for some margin in improvement in configuration to reduce
doubling time at only a small penalty in sodium void reactivity. The
configuration selected for further improvement is the center blanket 3-core
configuration. It allows for more flexibility in design modification than
the two-core region arrangement which has only very little margin for

improvement.

Among the tightly coupled systems the 3~core region configuration was
given preference over the 4-core region arrangements. In term of doubling
time, the 3-core region configuration and the configuration with 4-core
regions show approximately the same good performance. On the other Qand,
the latter configuration had a slight edge in sodium void reactivity over the
former configuration. The main argument in favor of the 3-core region con-
figuration is that only 2-3 different enrichments are needed compared to 3-4
for the 4-core region configurations. With all other performance data about
equal {there are advantages in specific inventory and fuel cycle cost but they

are too small to be significant) design simplicity has been favored.

The design modifications needed for the loosely coupled core are to
tighten the coupling and at the same time to reduce the core region sizes
to keep the sodium void reactivity below $2.50. The modifications for the
tightly coupled core will concentrate on a reduction of the center blanket

size to reduce overall core dimensions.
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6.0 SUMMARY AND CONCLUSIONS

The burnup analysis of 36 cores which differed with respect to neutronic
coupling, core height, and fuel pin diameter showed the following results:

a. To achieve sodium void reactivities of $2.50 or less,
tightly coupled cores required core height of 36 inches
or less. For the loosely coupled cores, heights of less

than 48 inches are required.

b. As fuel pin size increases, the sodium void reactivity

decreases.

c. The tightly coupled cores had generally lower doubling

times than the loosely coupled cores.

d. Among the tightly and loosely coupled cores, the fuel
pin sizes of 0.24 inches and 0.26 inches, respectively,

showed the lowest doubling times.

e. For the cores analyzed, no clear advantage in regard to
specific inventory and sodium void reactivity could be

identified for either tightly or loosely coupled systems.

. Because of the high power swing over an equilibrium cycle
observed for the center core configurations, they were
eliminated from further analysis, Earlier analysis had
shown that those configurations showed also a higher
sensitivity in power peaking for small enrichment split
changes. They always performed equal to or worse than

the center blanket configuration.

g. Loosely coupled systems showed a greater power swing than

tightly coupled systems.



h. A loosely coupled and a tightly coupled 3-core zone
center blanket configuration were recommended for

further study.

None of the systems analyzed was a clear favorite. The optimum con-
figurations, however, will be tilted toward the tightly coupled systems.
The analysis was carried out in r—z geometry. The more circular the core
configuration, the better is the representation when compared to hexagonal
geometry models. However, since these analyses were carried out with the
control rods fully withdrawn it needs to be determined to what an extent
a configuration is more desirable which creates power peaks by employing
broken rings of internal blanket assemblies and then position the control
rods in those peaks. This will determine to what an extent, for example,
the tightly coupled center blanket configuration with three core regions

needs to be modified.
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Configuration CB-3C-H48LC
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Configuration CC-3C~H40LC

Fig. 5.

Configuration CC-3C-H48LC

Fig. 6.
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Configuration CB~3C-H36TC
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TABLE I

Design Parameters

Core Height, in.

Pin o.d., in.

Clad Thickness, mils

No. Pins/Assembly

Axial Blanket Thickness, in.
Plenum Length, in.

Tightly Coupled Cores

Loosely Coupled Cores

0.24
12

32
0.26
13

18
32

0.28
14

0.24
12

36
0.26
13

16
36

0.28
14

0.26
13

40
0.28
14

15
40

0.30
15

0.26
13

48
0.28
14

14
48

0.30
15
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TABLE II.

Inventories for Tightly Coupled Cores

CONFIGURATION
CB-3C CB-4C CC-4C
Fissile Inventory, Fissile Fissile Inventory, Fissile Fissile Inventory, Fissile
Power, MWt kg Gain, kg Power, MWt kg Gain, kg Power, MWt kg Gain, kg
Spec. Inv., BOEC EOEC Spec. Inv. BOEC EOEC Spec. Inv. BOEC EOEC
Height, in. o.d., in. kg /MWt kg/ MWt kg/ MWt
32.0 0.24 Core 3000 3547 3243 -304 2942 3702 3392 ~310 3216 3803 3510 -293
Internal
Blanket 1.37 175 492 317 1.45 189 531 342 1.35 174 489 315
Radial
Blanket 308 451 143 292 428 136 281 410 129
Axial
Blanket 80 233 153 73 215 142 80 235 155
Total 4110 4419 309 4256 4566 310 4338 4644 306
0.26 Core 3000 4040 3742 -298 2942 4195 3892 -303 3216 4326 4040 -~286
Internal
Blanket 1.54 174 493 319 1.62 193 547 354 1.51 179 508 329
Radial
Blanket 314 462 148 289 425 136 277 407 130
Axial
Blanket 82 240 158 76 221 145 83 242 159
Total 4610 4937 327 4753 5085 332 4865 5197 332
0.28 Core 3000 4561 4269 -292 2942 4735 4438 -297 3216 4893 4611  -282
Internal
Blanket 1.71 174 497 323 1.80 197 563 366 1.69 180 516 336
Radial
Blanket 319 469 150 282 416 134 280 413 133
Axial
Blanket 85 248 163 78 228 150 85 249 164
Total 5139 5483 344 5292 5645 353 5438 5789 351
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TABLE II. Inventories for Tightly Coupled Cores (Cont.)

CONFIGURATION
€B-3C €B-4C CcC-4C
Fissile Inventory, Fissile Fissile Inventory, Fissile ¥issile Inventory, Fissile
Power, MWt kg Gain, kg Power, MWt kg Gain, kg Pdwer, MWt kg Gain, kg
Spec. Inv., BOEC EOEC Spec. Inv., BOEC EOEC Spec. Inv,, BOEC EOEC
Height, in. o.d., in. kg /MWt kg /MWt kg/MWt
36.0 0.24 Core 3000 3762 3460 -302 3150 3869 3546 -323 3234 3720 3443 =277
Internal
Blanket 1.44 179 505 326 1.41 201 565 364 1.31 166 466 300
Radial
Blanket 318 465 147 321 470 149 284 415 131
Axial
Blanket 67 196 129 66 194 128 70 205 135
Total 4326 4626 300 4457 4775 318 4240 4529 289
0.26 Core 3000 4200 3916 -284 3150 4302 3998 ~304 3234 4147 3888 -259
Internal
Blanket 1.59 175 498 323 1.55 202 571 369 1.44 167 470 303
Radial
Blanket 314 461 147 314 461 147 278 409 131
Axial
Blanket 69 201 132 68 199 131 72 210 138
Total 4758 5076 318 4886 5229 343 4664 4977 313
0.28 Core 3000 4740 4462 ~278 3150 4866 4566 ~300 3234 4694 4440 =254
Internal
Blanket 1.77 176 504 328 1.73 206 586 380 1.61 169 480 31
Radial
Blanket 316 465 149 313 462 149 285 419 134
Axial
Blanket 71 208 137 70 204 134 73 215 142

Total 5303 5639 336 5455 5818 363 5221 5554 333




92-0

TABLE III.

Inventories for Loosely Coupled Cores

CONFIGURATION
CB-2C CB-3C CcC-3C
Fissile Inventory, Fissile Fissile Inventory, Fissile Fissile Inventory, Fissile
Power, MWt kg Gain, kg Power, MWt kg Gain, kg Power, MWt kg Gain, kg
Spec. Inv., BOEC EOEC Spec. Inv., BOEC EOEC Spec. Inv., BOEC EOEC
Height, in. o.d., in. kg/MWt kg /MWt kg/MWt
40 0.26 Core 3000 3874 3595 -279 3000 4108 3807 -301 3000 3935 3654 -281
Internal
Blanket 1.48 154 438 284 1.56 193 546 353 1.50 175 495 320
Radial
Blanket 346 506 160 315 461 146 323 472 149
Axial
Blanket 60 174 114 54 160 106 57 168 111
Total 4434 4713 279 4670 4974 304 4490 4789 299
0.28 Core 3000 4280 4020 -260 3000 4562 4275 -287 3000 4382 4114  -268
Internal
Blanket 1.61 150 431 281 1.71 194 552 358 1.65 171 489 318
Radial
Blanket 344 504 160 308 453 145 329 483 154
Axial
Blanket 62 182 120 56 165 109 60 173 113
Total 4836 5137 301 5120 5445 325 4942 5259 317
0.30 Core 3000 4744 4498 -246 3000 5095 4815 ~280 3000 4883 4624  -259
Internal
Blanket 1.77 147 424 277 1.88 195 559 364 1.81 171 490 319
Radial
Blanket 344 505 161 304 448 144 326 480 154
Axial
Blanket 65 190 125 58 171 113 61 180 119
Total 5300 5617 317 5652 5993 341 5441 5774 333
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TABLE III. Inventories for Loosely Coupled Cores (Cont.)

CONFIGURATION
CB-2C CB-3C CC-3C
Fissile Inventory, Fissile Fissile Inventory, Fissile Fissile Inventory, Fiss
Power, MWt kg Gain, kg Power, MWt kg Gain, kg Power, MWt kg Gain
Spec. Inv., BOEC EOEC Spec. Inv., BOEC EOEC Spec. Inv., BOEC EOQEC
Height, in. o.d., in. kg/MWt kg /MWt kg/MWt
48.0 0.26 Core 3000 4039 3741 -298 3000 4193 3886 =307 3000 4065 3770 -295
Internal ] I _
Blanket 1.54 167 475 308 1.59 193 545 352 1.55 179 505 326
Radial
Blanket 370 541 171 348 510 162 361 528 167
Axial
Blanket 44 130 86 41 121 80 43 126 83
Total 4620 4887 267 4775 5062 287 4648 4929 281
0.28 Core 3000 4386 4116 =270 3000 4584 4300 ~284 3000 4434 4163 =271
Internal - —_—
Blanket 1.65 162 464 302 1.72 191 542 351 1.67 175 497 322
Radial
Blanket 361 529 168 340 499 159 353 518 165
Axial
Blanket 46 134 88 42 124 82 44 129 85
Total 4955 5243 288 5157 5465 308 5006 5307 301
0.30 Core 3000 4788 4540 -248 3000 5030 4762 -268 3000 4846 4596  -250
Internal — —_—
Blanket 1.78 158 455 297 1.87 189 540 351 1.80 172 491 319
Radial
Blanket 354 521 167 336 494 158 345 508 163
Axial
Blanket 47 139 92 44 128 84 45 133 88

Total 5347 5655 308 5599 5924 325 5408 5728 320
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TABLE IV. Burnup Parameters for Tightly Coupled Cores

Burnup, MWd/kg

Fast
Height, Fuel Pin Peak Fluence
Configuration in. o.d., in. Ak, % Discharge Average 1013, nvt

CB-3C 32

84.0
68.7
58.8
78.8
66.9
57.5
79.1
68.5
61.3
78.4
72.1
60.0
81.0
70.6
58.9
80.4
71.8
62.1

36
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TABLE V. Burnup Parameters for Loosely Coupled Cores

Burnup MWd/kg

Fast
Height, Fuel Pin Peak Fluence
Configuration in. o.d., in. Ak, % Discharge Average 1023, nvt

CB-2C 40 0.26 2.47 74.5 1.38
0.28 2.26 65.2 1.27

0.30 2.08 57.4 1.16

48 0.26 2.29 77.7 1.33

0.28 2,03 72.5 1.24

0.30 1.85 61.0 1.15

CB-3C 40 0.26 1.11 75.7 1.29
0.28 1.02 67.9 1.19

0.30 1.03 61.0 1.09

48 0.26 0.68 73.4 1.24

0.28 0.57 64.9 1.15

0.30 0.52 57.3 1.05

CC-3cC 40 0.26 1.50 79.1 1.47
0.28 1.56 67.8 1.25

0.30 1.58 61.3 1.12

48 0.26 1.39 77.9 1.42

0.28 1.30 68.7 1.25

0.30 1.23 61.3 1.18




Ratings and Power Swings for Tightly Coupled Cores

TABLE VI.

Peak AP/P, %

Rating, kW/ft

Core 2 Core 3 Core 4

BOEC EOEC Core 1

Height, in. o.d., in.

Configuration

-12.9
-12.2

-9.6
-10.9
-12.4
-13.2

~7.2
-3.8
-3.6

32

CB-3C

-7.1
-4.9

36

-2.3

-15.3
-15.8
~-16.0
-15.3
-14.6
~14.3
-19.4
-19.1
-20.6
-15.7
-17.0
-18.2

336/45175361

3
865975875087
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NANOMANNWVAT O
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¥ +
/461138837055

990998900000
o

680112/._.59/463

990000000001
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0.26
0.28
0.24
0.26
0.28
0.24
0.26
0.28
0.24
0.26
0.28

36
32
36

32

CB-4C
CC-4C
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TABLE VII. Ratings and Power Swings for Loosely Coupled Cores

Rating, kw/ft Peak AP/P, %
Configuration Height, in. o.d., in. BOEC EOQOEC Core 1 Core 2 Core 3
CB-2C 40 0.26 11.3 9.9 -3.8 -12.8
0.28 11.6 10.2 -0.8 -12.0
0.30 11.9 10.6 0.0 -11.3
48 0.26 11.5 10.9 -5.4 -12.5
0.28 11.8 11.2 -4.7 -11.3
0.30 12.0 11.5 -3.8 -10.5
CB-3C 40 0.26 10.8 11.0 +9.0 +0.9 -20.8
0.28 11.0 11.5 +11.8 +3.2 -21.3
0.30 11.2 11.9 +14.9 +4.0 -21.8
48 0.26 10.8 10.4 +4.9 -4.2 -17.7
0.28 11.2 10.7 +8.4 -1.9 -17.8
0.30 11.5 10.9 +10.5 -0.2 -17.3
CC-3C 40 0.26 11.5 9.9 +16.0 +1.4 -20.0
0.28 11.8 9.4 +30.6 +7.5 -20.6
0.30 12.1 8.8 +38.5 +7.0 -20.3
48 0.26 11.7 9.0 +25.9 +11.3 -22.8
0.28 12.3 8.9 +38.6 +16.6 -23.4
0.30 12.8 8.7 +47.1 +20.3 -23.4




TABLE VIII, Breeding Performance and Sodium Void Reactivities for Tightly Coupled Cores

Sodium Void Reactivity

Core + Upper AB Internal Blanket

Fuel Pin

Configuration Height, in. o.d., in. BR RDT, yrs. CSDT, yrs. Bogg * 104 % $ % $
CB-3C 32 0.24 1.387 13.2 15.0 36.44 0.698 1.91 0.297 0.82
0.26 1.409 14.1 16.1 36.62 0.697 1.90 0.287 0.78

0.28 1.433 14.9 17.2 36.84 0.680 1.85 0.267 0.72

36 0.24 1.371 14.4 16.4 36.42 0.785 2,16 0.320 0.88

a 0.26 1.393 15.0 17.3 36.61 0.791 2.16 0.312 0.85
d} 0.28 1.417 15.8 18.3 36.85 0.780 2.11 0.296 0.80
o CB-4C 32 0.24 1.391 13.8 15.4 36.5 0.659 1.80 0.348 0.95
0.26 1.424 14.2 16.0 36.5 0.643 1.76 0.338 0.93
0.28 1.450 15.0 17.0 36.5 0.622 1.70 0.326 0.89

36 0.24 1.369 14.1 15.7 36.5 0.811 2,22 0.371 1.02
0.26 1.401 14.3 16.0 36.5 0.794 2.18 0.362 0.99
0.28 1.428 14.9 16.9 36.5 0.783 2,15 0.351 0.96

CC-4C 32 0.24 1.41 14.2 16.2 36.5 0.796 2.18 0.359 0.98

0.26 1.45 14.7 16.9 36.5 0.772 2.12 0.338 0.93

0.28 1.48 15.5 18.0 36.5 0.738 2,02 0.315 0.86

36 0.24 1.39 14.7 16.9 36.5 1.010 2.77 0.397 1.09

0.26 1.43 14.9 17.1 36.5 0.970 2,66 0.385 1.05
0.28 1.46 15.7 18.2 36.5 0.944 2.59 0.356 0.98




€€-0

TABLE IX, Breeding Performance and Sodium Void Reactivities for Loosely Coupled Cores

Sodium Void Reactivity

Core + Upper AB Internal Blanket

Fuel Pin

Configuration Height, in. o.d., in. BR RDT, yrs. CSDT, yrs. Bags * 10" % $ p4 $
CB-2C 40 0.26 1.352 15.9 18.3 36.26 0.741 2.04 0.175 0.48
0.28 1.380 16.1 18.6 36.55 0.739 2.02 0.142 0.39

0.30 1.403 16.6 19.4 36.79 0.754 2.05 0.107 0.29

48 0.26 1.331 17.3 20.2 36,01 0.824 2.29 0.213 0.61

0.28 1.360 17.2 20.0 36.33 0.832 2.29 0.183 0.50

0.30 1.386 17.4 20.2 36.61 0.831 2,27 0.187 0.40

CB-3C 40 0.26 1.409 15.4 17.1 36.5 0.766 2.10 0.365 1.00
0.28 1.442 15.8 17.6 36.5 0.752 2.06 0.335 0.92

0.30 1.468 16.6 18.6 36.5 0.738 2,02 0.299 0.82

48 0.26 1.385 16.7 18.6 36.5 0,944 2,59 0.434 1.19

0.28 1.417 16.8 18.8 36.5 0.899 2,46 0.390 1.07

0.30 1.445 17.2 19.3 36.5 0.890 2.44 0.362 0.99

cc-3C 40 0.26 1.371 15.0 17.2 36.37 0.791 2,17 0.300 0.82
0.28 1.396 15.7 18.0 36.64 0.760 2.08 0.253 0.69

0.30 1.418 16.4 19.0 36.85 0.743 2.02 0.204 0.55

48 0.26 1.345 16.5 19.1 36.17 0.897 2,48 0.348 0.96

0.28 1.372 16.6 19.2 36.46 0.884 2.42 0.310 0.85

0.30 1.397 16.9 19.6 36.77 0.812 2.37 0.270 0.74







APPENDIX C-A: FUEL ASSEMBLY DESIGNS

The nomenclature used in the assembly design is the following. For the
loosely coupled cores, the abbreviation, '"CB-2Z-H40-P26" means:

CB - center blanket configuration
2Z ~ 2 core zones
H4Q - 40 in. core height

P26 -~ pin o.d. of 0.260 in.

For the tightly coupled cores the abbreviation, "Fuel Assembly TC-CB3C-1 32 in.

core height 0.24 in. Pin" means:

TC - tightly coupled
CB - center blanket configuration

3C - 3 core regions
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CE-2Z-H40-P26

General Plant Data

Power, UMWt

Core Arrangement

Numker of Rows in Ccre

Mumber of Core lLattice Positions
Number of Driver Assemblies
Number of Control Rcd Positions

Thermal Hydraulic Data

Feactor Inlet Temperature, deq F

Average Temperature Rise across Reactor, deg F
Average Reactor Outlet Temperature, deg F
Total Reactor Coolant Flow, lb/hr

By-Pass Flow, % of Total

Penalty for Over-Cooling Blanket, deg F
Average Temperature Rise across Core, deg F
Maximum Temperature Rise across Core, deg F
Average Driver Fuel Outlet Temperature, deg F
Maximum Coolant Velocity, ft/sec

Average Core Coolant Velocity, ft/sec
Temperature Drop tetween Coolant and Duct, deg F
Pressure Drop across Pin Bundle, psi

Estimated Remaining Pressure Drop, psi

Duct Design Pressure Drop, psi

Physics Data

Fraction of Power in Core, %
Fraction of Power in Axial Blanket, %
Fraction of Power in Radial ®Blanket, %
Peak to Average Power in Core

Radial

Axial

Total
Peak Damage Fluence, nvt (E > 0.1 Mev)

Fuel Pin Data

Fuel Pellet Density, % T.D.

Diametric Gap, mils

Fuel Pin Bond

Smeared Fuel Density, Planar Nominal, % T.D.
Fuel Pin Outer Diameter, in

Fuel Cladding Thickness, wils

Fuel Cladding Composition
Peak linear Power in Fuel, kW/ft

Average lipear Power in Fuel, kWw/ft

Cc-36

3,011
Hexagonal

12
397
373

24

595.
280.
875.
1.204x108
5.000
70.
365.
365.
960,
26.1
20.5
120.
75.0
0.0
75.0

1.
1.
7.

ounw

1.270
1.300
1.651
1.500x1023

88.0
0.0
Helium
88.0
0.260
13.0
$S-316
13.5
8,2




CR-2Z~-HU0-P26

Fuel Assembly Design

Lattice Pitch, in 5.6150
Duct Outside Width across Flats, in S.426
Duct Inside Wwidth across Flats, in 5.194
Duct Wall Thickness, in 0.116
Duct Wall Composition 55-316
Maximum Allowable Stress in Duct Wall, psi 18,000,
Peak Stress in Duct Corner, psi 33,691.
Nominal Stress in Duct Corner, psi 28,230,
Sodium Gap Ltetween Assemblies, in 0.189
Unit Cell Area, sqg in 27.3038
Number of Fuel Pins per Assembly 271
Spacer Ccncept Wire wrap
Pitch (Triangular), in 0.310
Fuel Pin Diameter, in 0.260
Fuel Pin Pitch/Diameter 1.193
length of Fuel Bundle, in 110.0
Active Core Height, in 40.0
Axial Blanket Thickness, in 15.0
Axial Reflector Thickness, in .0
Plenum Length, in 40.90
Plenum Position Top
Volume Fractions at Pegining of Life
Fuel at 88.0 % T.C. 0.426842
Cooclant 0.309143
Interassenbly Gap 0.066187
Total Sodium 0.375330
Cclaid 0.100123
Spacer 0.019556
Duct 0.078148
Total Structural 0.197828
Eellet-clad Gap 0.0
Sum 1.000000

Total Heavy Metal in Core, kg 24,192.504

Weight of Pin Bundle, kg

Fuel 128.750
Clad 39.132
Spacer 7.643
Duct (11C.0 inch section) 31.313
Total Structural 78,088
Axial Reflector 0.000
Total 206.838
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CB-2Z-HU40-P26

Radial PBRlanket Assemkly Design

lattice Pitch, in

Duct Outside Width across Flats, in
Duct Inside Wwidth across Flats, in
Duct Wall Thickness, in

Duct Wall Compositicn

Sodium Gap lketween Assemblies, in
Unit Cell Area, sg in

Numker of Fuel Pins per Assembly
Spacer Ccncept

Fitch (Trianqular), in

Fuel Pin Diameter, in

Fuel Pin Pitch/Diameter

length of Fuel Bundle, in

Volume Fractions at Begining of Life

Fuel at 90.0 % T.L.

Coolant
Interassembly Gap
Total Sodium

Clad

Spacer

Duct

Total Structural

Sunm

Cc-38

0.196756
0.066187

0.063930
0.003213
0.078148

5.6150
5.426
5.194
0.116
$5-316
0.189
27.3038
127
Wire wrap
0.453
0.424
1.070
110.0

0.591765

0.262944

0.145291
1.000000




CE-22-B4C-P2¢8

General Plant Data

Power, MWt

Core Arrangement

Numher of Fows in Core

Number of Core Lattice Positions
Number of Driver Assemblies
Number of Contrcl Rcd Positions

Thermal Hydraulic Lata

Reactor Inlet Temperature, deqg F

Average Temperature Rise across Reactor, deg F
Average Reactor Outlet Temperature, deg F
Total Reactor Coolant Flow, lb/hr

By-Pass Flcw, % of Tctal

Fenalty for Over-Cooling Blanket, deg F
Average Temperature Rise across Core, deg F
Maximum Temperature Rise across Core, deg F
Average Driver Fuel Outlet Temperature, degq F
Maximum Coclant Velccity, ft/sec

Average Core Ccclant Velocity, ft/sec
Temperature Drop Lketvween Coolant and Duct, deg F
Fressure Drop acrcss Pip PBundle, psi

Estimated Remainirq Pressure Drop, psi

Cuct Design Pressure Drop, psi

Physics Data

Fraction of Power in Core, ¥
Fraction of Power in Axial Blanket, %
Fraction of Power in Radial Blanket, %
Feak to Average Pcwer in Core

Radial

3xial

Total
Peak Damage Fluence, nvt (E > 0.1 Mev)

Fuel Fin Data

Fuel Pellet Density, % T.D.

Diametric Gap, wils

Fuel Pin Bond

Smeared Fuel Density, Planar Nominal, % T.D.
Fuel Pin Cuter LCiameter, in

Fuel Cladding Thickness, wmils

Fuel Cladding Compositicn

Peak linear Power in Fuel, kW/ft

Average linear Fower in Fuel, kW/ft
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3,011
Hexagonal

12
397
373

24

595.
280.
875.
1.204x10¢8
5.000
70.
365,
365.
960.
23.7
18.7
120.
€1.6
0.0
61.6

no;

1.
1.°
7.

o

1.270
1.300
1.651
1.320x1023

88.0
¢.0
Helium
88.0
0.280
14.0
$S-316
13.5
8.2



CB-2Z-HU0-P2¢8

Fuel Assemktly Design

Lattice Pitch, in 5.9392

Duct Outside Width across Flats, in 5.753

Duct Inside Width across Flats, in 5.531

Cuct Wall Thickness, in 0.111

Duct Wall Compositicn Ss-316

Maximum Allowakle Stress ipn Duct Wall, psi 18,000.

Feak Stress im Cfuct Corner, psi 33,520.

Nominal Stress in Cuct Ccrner, psi 28,490,

Sodium Gafp ketweep Assemblies, in 0.186

Unit Cell Area, sq in 30.5485

Number of Fuel Fins per Assemkly 271

Spacer Concept Wire wrap

Eitch (Triangular), in 0.330

Fuel Pin Diameter, in 0.280

Fuel Pin Pitch/Tiameter 1.180

Iength of Fuel Bundle, in 110.0

Active Core Height, in 40,0

Axial Blanket Tthickness, in 15.0

Axial Reflector Thickness, in 0.0

Plenun Length, in 40.0

Plenum Position Top
Vclume Fractions at Eegining of Life

Fuel at 88.0 % 1.C. 0.442456

Coolant 0.303388

Interasseatly Gap 0.061654

Total Sodium 0.365041

Clad 0.103786

Spacer 0.017698

Luct 0.071019

Total Structural 0.192503

Fellet-clad Gap 0.0

Sum 1.000000
Total Heavy Metal in Core, kg 28,057.579
Weight of Pin Bundle, kg

Fuel 149,320

Clad 45,383

Spacer 7.739

Buct (110.0 inch section) 31.883

Total Structural 85.006

Axial Reflector 0.000

Total 234,326
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CB-2Z7-B40-~Pp28

Radial Planket Assenmkly Design

lattice Fitch, in 5.9392
Duct Outside Widtl across Flats, in 5.753
Duct Inside Wwidth across Flats, in 5.531
Cuct Wall Thickness, in 0.111
Cuct Wall Composition SS5-316
Sodium Gar Lketween Assemblies, in 0.186
Unit Cell Area, sqg in 30.5485
Number of Fuel Eins per Assembly 127
Spacer Concept Wire wrap
Eitch (Triangular), in 0.483
Fuel Pin Diameter, in 0.451
Fuel Fin Pitch/Ciameter 1.070
Tength of Fuel Bundle, in 110.0

Vclume Fractions at Eegining of Life

Fuel at 90.C % 1T.LC. 0.599831
Coolant 0.199438
Interassepkly Gap 0.061654
Total Sodium 0.261092
Clad 0.06u4802
Spacer 0.003257
Fuct 2.071019
Total Structural 0.139077
Sunm 1.000000

C-41



CE-22-Hu0-P3C

General Plant Data

Power, MWt

Core Arrangement

Number of Kows in Ccre
Numker of Core lLattice Positions
Number of Priver Assemblies
Number of Contrcl Rcd Positions

Thermal Hvdraulic lCata

Reactor Inlet Temperature, deq F

Average Temperature Kise across Reactor, deg F
Average Reactor Outlet Temperature, deg F
Total Reactor Cocolant Flcw,

By-Pass Flow,

Fenalty for Cver-Cooling Elanket, deg F
Average Temperature Rise across Core, deg F
Maximur Temperature Kise across Core, deqg F
Average Triver Fuel Outlet Temperature, deqg F

% of Total

1t/hr

Maximum Coclant Velocity, ft/sec

Average Core Coclant Velocity, ft/sec
Temperature Drop tetween Coolant and Duct, deg F
Pressure Drop acrcss Pin Bundle,

Estimated Remaininpg Pressure Drop, psi
Duct Design Fressure Dror, psi

Physics Data

Fraction of Power inm Core, %

Fraction of Fower in Axial Blanket, %
Fraction of Power in Radial Blanket, %

Peak to Average Ecwer in Core

Radial
Axial
Total

Feak Damage Fluence, nvt (E > 0.1 Mev)

Fuel Pin Data

Fuel Pellet Density, % T.D.

Diametric Gap,
Fuel Pin Bond

Smeared Fuel Density, Planar Nominal, % T.D.

rils

Fuel Fin Cuter r[iameter, in
Fuel Claddipngqg Thickness,

Fuel Cladding Composition

gils

Feak Linear Power in Fuel, kW/ft

Average linear Power in Fuel, kW/ft
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psi

3,011
Hexagonal

12
397
373

24

595.
280.
875,
1.204x1708
5.000
70.
365.
365.
960.
20.7
16.3
120.
bu.7
0.0
4u.7

1.
1.
7.

o,

1.270
1.300
1.651
1.160x1023

88.0
0.0
Helium
88.0
0.300
15.0
Ss5-316
13.5
8.2



CB-2Z~-H40-P30

Fuel Assembly Design

lattice Pitch, in

Duct Outside Widtl across Flats, in
Duct Inside Width across Flats, in
Cuct Wall Thickpess, in

Duct Wall Composition

Maximum Allowable Stress in Duct Wall, psi
Feak Stress ip luct Corner, psi
Nominal Stress in Duct Corner, psi
Scdium Gap tetween BAssemblies, in
Onit Cell BArea, sg in

Number of Fuel Fins per Assembly
Spacer Ccncept

6.3193
6.128
5.926
0.101
SS8-316

18,000.
32,649.
28,346.

0.191
34.5836

271
Wire wrap

Bitch (Triangular), in 0.354

Fuel Pin Diameter, in 0.300

Fuel Pin Pitch/Diameter 1.180

length of Fuel Fundle, in 110.0

Active Core Height, ibp 40.0

Axial Blanket Thickness, in 15.0

Axial Reflector Thickpess, in 0.0

Flenum Length, in 40.0

Plenum Position Top
Vcoclume Fractions at Eegining of life

Fuel at 88.0 % 1T.LC. 0.4u8659

Coclant 0.307641

Interassently Gag 0.059536

Total Sodium 0.367177

Clad 0.105241

Spacer 0.017946

Duct 0.060977

Total Structural 0.184164

Fellet-clad Gap 0.0

Sum 1.000000
Total Heavy Metal in Ccre, kg 32,208.955
Weight of Pin Bupdle, kg

Fuel 171.413

Clad 52.098

Spacer 8.884

Duct (110.0 inch section) 31.041

Total Structural 92.023

Axial Reflector 0.000

Total v 263.437
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CB-2Z2-H40-P30

Radial Elanket Assemkly Design

Lattice Pitch, in

Duct Outside Widtl across Flats, in
Duct Inside Width across Flats, in
Duct Wall Thickness, in

Luct Wall Composition

Sodium Gap Lketween Assemblies, in
Unit Cell Area, sgq in

Number of Fuel Fins per Assembly
Spacer Ccncept

Pitch (Iriangqular), in

Fuel Pin Diameter, in

Fuel Pin Pitch/Liameter

length of Fuel Eurndle, in

Vclume Fractions at Eegining of Life

Fuel at 9G.0 % T.L.

Cooclant

Interassenkly Gap
Total Scdium

Clad

Spacer

Duct

Total Structural

Sunm
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0.202234
0.059536

0.065710
0.003302
0.060977

6.3193
6.128
5.926
0.101
$5-316
0.191
34.5836
127
Wire wrap
0.517
0.u483
1.070
110.0

0.608240

0.261770

0.129989
1.C00000



‘ CB-2Z-HU8-F26

General Plant Data

Eovwer, MWt 2,974
Core Arrangement Hexagonal
Number of Rows in Core 11
Number of Core lattice Positions 331
Number of Driver Assemblies 307
Numker of Comntrol Rcd Positions 24

Thermal Hydraulic Data

Reactor Inlet Temperature, deg F 595.
Average Temperature Rise across Reactor, deg F 280.
Average Reactor Outlet Temperature, deg F 875.
Total Reactor Ccolant Flcw, lb/hr 1.190x108
BEy-Pass Flow, % of Total 5.000
Penalty for Over-Cooling Blanket, deq F 70.
Average Temperature Rise across Core, deg F 365,
Maximum Temperature Rise across Core, deqg F 365.
MAverage LCriver Fuel Outlet Temperature, deg F 960.
Maximum Coclant Velocity, ft/sec 26,6
Average Core Coolant Velocity, ft/sec 20.9
Temperature Drop tetween Coolant and Duct, deg F 120.
Eressure Drop acrcss Pin Bundle, psi 75.0
Estimated Remaining Pressure Drop, psi 0.0
Cuct Cesign Pressure Drog, psi 75.0

Physics Data

Fraction of Power in Core, % 91.5
Fraction of Power in Axial Blanket, % 1.5
Fraction of Power in Radial Blanket, % 7.0
Peak to Average Pcwer in Core

Radial 1.270

Azxial 1.300

Total 1.651
Peak Damage Fluence, nvt (E > 0.1 Mev) 1.550x1023

Fuel Ein Data

Fuel Pellet Density, % T.D. 88.0
Diametric Gap, mils 0.0
Fuel Pin Bond Helium
Smeared Fuel Density, Planar Nominal, % T.D. 88.0
Fuel Pin Cuter Diameter, in 0.260
Fuel Cladding Thickness, nils 13.0
Fuel Cladding Composition $5-316
Peak linear Power in Fuel, kW/ft 13.5
Average lipnear Power in Fuel, kW/ft 8.2
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Total Heavy Metal in Core,

CE-2Z-H48-P26

Fuel Assembly Design

lattice Pitch, in

Duct OQutside Widtl across Flats, in

Duct Inside Width across Flats, in

Duct Wall Thickness, in

Luct Wall Compositicn

Maximum Allowable Stress in Duct Wall, psi
Peak Stress ipn LCuct Corner, psi

Nominal Stress in Duct Ccorner, psi

Sodium Gap Letween Assemblies, in

Unit Cell Area, sq inp

Number of Fuel Pins per Assembly

Spacer Ccncept

Pitch (Triangular), in
Fuel Pin Diameter, in
Fuel Pin Pitch/Ciameter
length of Fuel Bundle,
Active Core Height, in
Axial ®Blanket Thickrness, in
Axial Reflector Thickness, in
Plenum Length, in

Elenum Pcsition

in

Veclume Practions at Eegining of Life

Fuel at 88.0 % 1T.L.

Coclant
Interassembly Gap

Total Sodiunm

Clad

Spacer

Duct

Total Structural

Pellet-clad Gap
Sum

kg

Weight of Pin Bundle, kg

Fuel

Clad

Spacer

Duct (124.0 inch section)
Total Structural

Axial Reflector

Total

4
1

3
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0.337605
0.069081

0.092851
0.026890
0.077734

4.112
2,775

7.786

5.8307
5.626
5.386
¢.120
$s-316
18,000.
33,746.
28,379.
0.205
29,4424
271
Wire wrap
0.321
0.260
1.235
124.0
48.0
14.0
0.0
48.0
Top

0.395838

0.406686

0.197475

0.0
1.000000

23,894,152

139.786

94.674
0.000
234.4690



CE-27-HU8-P26

Radial Elanket Assemlly Design

lattice Pitch, in 5.8307
Duct Cutside Width across Flats, in 5.626
Duct Inside Width across Flats, in 5.386
Duct Wall Thickness, in 0.120
Duct Wall Composition $5-316
Sodium Gap ketween Assemblies, in 0.205
Unit Cell Area, sq in 29.4424
Number of Fuel Pins per Assembly 127
Spacer Concept Wire wrap
Bitch (Triangular), in 0.470
Fuel Pir Diameter, in 0.439
Fuel Pin PFitch/Ciameter 1.070
length of Fuel Bundle, in 124.0

Volume Fracticms at FEegining of Life

Fuel at 90.0 % T.D. 0.590050
Coolant 0.196186
Interassenkly Gap 0.069081
Total Sodium 0.265267
Clad 0.063745
Spacer 0.003204
Duct 0.077734
Total Structural 0.144683
Sum 1.000000
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CE-2Z-H4u8-P2¢E

General Plant Data

Fower, MWt 2,974
Core Arrangement Hexagonal
Number of Rows in Ccre 11

C-48

Numker of Core lattice Positions 331
Numker of Driver Assemblies 307
Number of Control Rcd Positions 24
Thermal Hydraulic Data
Reactor Inlet Temperature, deg F 595.
Average Temperature Rise across Reactor, deg F 280.
Average Reactor Outlet Temperature, deg F 875.
Total Reactor Ccolant Flow, lb/hr 1.190x108
By-Pass Flow, % of Total 5.000
Penalty for Over-Cooling Blanket, deg F 70,
Average Temperature Rise across Core, deg F 365,
Maximum Temperature Rise acrcss Core, deqg F 365.
Average Criver Fuel Qutlet Temperature, degqg F 960.
Maxiomum Coclant Velccity, ft/sec 26.0
Average Core Coclant Velocity, ft/sec 29.5
Temperature Drop lketween Coolant and Duct, degqg F 120,
Pressure Drop acrcss Pin Bundle, psi 75.0
Estimated Remaining Pressure Dropo, psi c.0
Duct Design Pressure Drop, psi 75.0
Physics Data
Fraction cf Power in Core, % 91.5
Fraction of Power in Axial Blanket, % 1.5
Fraction of Power in Radial Blanket, % 7.0
Peak to Average Ecwer in Core
Radial 1.270
Axial 1.300
Total 1.651
Beak Damage Fluence, nvt (E > 0.1 Mev) 1.360x1023
Fuel Pin Data
Fuel Pellet Density, % T.D. 88.0
Diametric Gap, wils 0.0
Fuel Pin Bond Helium
Smeared Fuel Density, Planar Nominal, % T.D. 88.0
Fuel Ein Cuter Tiameter, in 0.280
Fuel Cladding Thickness, wils 14.0
Fuel Cladding Composition $5-316
Peak linear Pcwer in Fuel, kW/ft 13.5
Average linear Power in Fuel, kW/ft 8.2




CE-2Z-HU48-F28

Fuel Assembly Design

Lattice Pitch, inp 6.0702
Duct Outside widtl across Flats, in 5.885
Cuct Inside Width across Flats, in 5.635
Cuct Wall Thickness, in 0.125
Duct Wall Compositicn $S-316
Maximum Allowable Stress in Duct Wall, psi 18,000.
Eeak Stress in Luct Corner, psi 34,081,
Nominal Stress in Duct Corner, psi 28,605.
Sodium Gap betweepr Assermblies, in 0.185
Unit Cell Area, sq in 31.9102
Numker of Fuel Pins per Assembly 271
Spacer Cconcept Wire wrap
Pitch (Triangular), in 0.336
Fuel Pin Diameter, in 0.280
Fuel Pin Pitch/Diameter 1.201
length of Fuel Eundle, in 124.0
Active Core Height, in 48.0
Axial Blanket Thickness, in 14.0
Axial Reflector Thickness, in .0
Elenum length, in 48.0
Flenum Position Top
Volume Fracticns at Eegining of Life
Fuel at 88.0 % T.D. 0.423575
Cooclant 0.317730
Interassemnbly Gap 0.060025
Total Sodium 0.377756
Clad 0.099357
Spacer 0.021149
Duct 0.078164
Total Structural 0.198669
Pellet-clad Gap 0.0
Sum 1.000000

Total Heavy Metal in Ccre, kg 27,711.561

Weight of Pin Bundle, kg

Fuel 162.119
Clad 51. 160
Spacer 10.890
Duct (124.0 inch section) 41,223
Total Structural 103.272
Axial Reflector 0.000
Total 265.391
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CP-27-H4UE-p28

Radial Elanket Assemtly Design

Lattice Pitch, in

Duct Outside Width across Flats, in
Duct Inside Width across Flats, in
Duct Wall Thickness, in

Duct Wall Compcsiticn

Sodiur Gap letween Assemblies, in
Unit Cell Area, sq in

Number of Fuel Pins per Assembly
Spacer Ccncert

Eitch (Iriangqular), in

Fuel Pin Diameter, inm

Fuel Ein Pitch/Ciameter

lLength of Fuel Bundle, in

Volume Fractions at Pegining of Life

Fuel at S0.0 % 1.L.

Coolant

Interassenkly Gap
Total Sodium

Clad

Spacer

Luct

Total Structural

Sunm
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0.198170
0.060025

0.064390
0.003236
0.078164

6.0702
5.885
5.635
0.125
$5-316
0.185
31.9102
127
Wire wrap
0.492
0.4690
1.070
124.0

0.596016

0.258195

0.145789
1.000000



. CB-2Z2-H48-P30

General Plant Data

Power, HdWt

Core Arrangerment

Number cf Fows in Ccre

Number of Core lattice Positionms
Number of Driver Assemblies
Number of Control Rcd Positions

Thermal Hydraulic Data

Reactor Inlet Tenmperature, deqg F

Average Temperature Rise across Reactor, deg F
Average Feactor QOutlet Temperature, deg F
Total Reactor Ccolant Flow, 1lb/hr

By-Pass Flow, % of Total

Penalty for Over-Cocling EBlanket, deg F
Average Temperature Rise across Core, deg F
Maximum Tewmperature Rise across Core, deg F
Averaqe Criver Fuel Outlet Temperature, deg F
Maximum Coclamnt Velccity, ft/sec

Average Ccre Ccclant Velocity, ft/sec
Temperature Dror Letween Coolant and Duct, deg F
Pressure Drop across Pin Fundle, psi

Estimated Remaining Pressure Drop, psi

Duct Design Pressure Drcp, psi

Physics rata

Fraction of Power in Core, %

Fraction of Power in Axial Blanket, %
Fraction of Power in Radial Blanket, %

Peak to Average Pcwer in (Core
Radial
Axial
Total
Peak Damage Fluence, nvt (E > 0.1 Mev)

Fuel Finp Data

Fuel Pellet Density, % T.D.

Diametric Gap, mils

Fuel Pin Bcnd

Smeared Fuel Density, Planar Nominal, % T.D.
Fuel Pin CQuter LCiameter, in

Fuel Cladding Thickness, mils

Fuel Cladding Composition

Peak Linear Power in Fuel, kW/ft

Average Linear Power in Fuel, kW/ft
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2,974
Hexagonal

11
331
307

24

59S.

280.

875.
1.190x 108
5.000

70.

365.

365.

960.

ounmum

1.
1.
7.

1.270
1.300
1.651
1.200x1023

88.0
0.0
Helium
88.0
0.300
15.0
S$s~316
13.5
8.2



Total Heavy Metal in Core,

CE-2Z-BU8-F3C

Fuel Assembly Design

lattice Fitch, in

Duct Cutside widtt across Flats, in

Duct Inside wWidth across Flats, in

Cuct Wall Thickness, in

Cuct Wall Composition

Maximum Allowable Stress in Duct Wall, psi
Feak Stress ip Luct Corner, psi

Nominal Stress in Duct Ccrner, psi

Sodiur Gar tetween Assemblies, in

Onit Cell Area, sg in

Number of Fuel Pins per Assembly

Spacer Concept

Fitch (Triangular), in
Fuel Pin Diameter, in
Fuel Pin Fitch/ILiameter
length of Fuel Fundle,
Active Core Height, in
Axial Blanket Thickness, in
Axial Reflector Thickness, in
Plenum Tength, in

Flenum Position

in

Vclume Fracticns at Eeqining of life

Fuel at €8.0 % 7T.L.

Coolant
Interassemkly Gap
Total Scdium

Clad

Spacer
Duct
Total Structural

Pellet-clad Gap
Sum

kg

Weight cf Pin Bundle, kg

Fuel

Clad 5
Spacer 1
Duct (124.0 inch section) 4

Total Structural
Axial Reflector

Total
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0.304357
0.053718

0.104118

0.017755
0.076183

8.729
0.015
4.065

6.3533
6.180
5.926
2.127
55-316
18,200.
33,592,
28,287.
0.173
34,9568
271
Wire wrap
C.354
0.300
1.180
124,0
48.0
14.0
0.0
48,0
Top

0.443870

0.358075

0.198055

0.0
1.000000

31,811.740

186.106

112.809
0.000
298.915



CE-2Z-H48-P3C

Radial Blanket Assemtly Design

lattice Fitch, in 6.3533
Duct Outside Width.across Flats, in 6.180
Duct Inside Width across Flats, in 5.926
Cuct Wall Thickness, in 0.127
Duct Wall Composition $S-316
Scdium Gap Letween Assemblies, in 0.173
Unit Cell Area, sq in 34.9568
Number of Fuel Eins per Assembly 127
Spacer Ccncept Wire wrap
Pitch (Trianqular), in 0.517
Fuel Pin Diameter, in 0.483
Fuel Pin Pitch/Liameter 1.070
lIength of Fuel Eurdle, in 124.0

Vclume Fractions at Eegining of life

Fuel at 90.0 ¥ T.C. 0.601748
Coclant 0.200075
Interassenkly Gap 0.053718
Total Scdiunm 0.253794
Clad 0.065009
Spacer 0.003267
Duct 0.076183
Total Structural 0.144459
Sum 1.000000
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CE-372-H40-P26

General Plant Data

Power, MWt

Core Arrangement

Number of Rows in Core

Number of Core Lattice Positions
Rumber of Driver Assemblies
Number of Contrcl Rod Positions

Thermal Bydraulic Data

Reactor Inlet Temperature, deg F

Average Temperature PRise across Reactor, deq F
Average Reactor Qutlet Temperature, deg F
Total Reactor Coolant Flow, 1lb/hr

By-Pass Flow, % of Total

Penaltv for Over-Cocling Blanket, deg F
Average Temperature Rise across Core, degqg F
Maximum Temperature Rise across Core, deqg F
Average Driver Fuel Outlet Temperature, deg F
Maximum Coolant Velccity, £t/sec

Average Core Coolant Velocity, ft/sec
Temperature Drop ketween Coolant and Duct, deqg F
Pressure Drop across Pin Bundle, psi

Estimated Remaining Pressure Drop, psi

Duct Design Pressure Drop, psi

Physics Data

Fraction of Power in Core, %
Fraction of Power in Axial Blanket, %
Fraction of Power in Radial Blanket, %
Peak to Average Pcwer in Core

Radial

Axial

Total
Peak Damage Fluence, nvt (E > 0.1 Mev)

Fuel Pin Data

Fuel Pellet Density, % T.D.

Diametric Gap, mils

Fuel Pin Bond

Smeared Fuel Censity, Planar Nominal, % T.D.
Fuel Pin Quter Diameter, in

Fuel Cladding Thickness, wils

Fuel Cladding Composition

Peak Linear Power in Fuel, kuW/ft

Average linear Power in Puel, kW/ft
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3,011
Hexagonal

12
397
373

24

595,
280.
875.
1.204x108
5.000
70.
365.
365.
960.
26.1
20.5
120.
75.0
.0
75.0

1.
1.
7.

ounn

1.270
1.300

1.651
1.390x1023

88.0
0.0
Helium
88.0
0.260
13.0
S$s-316
13.5
8.2



CB~3Z-H40-P26

Puel Assembly Design

lattice PFitch, in 5.6000

Duct Outside width across Flats, in 5.426

Duct Inside wWidth across Flats, in 5.194

Duct Wall Thickness, in 0.116

Cuct Wall Compositicn $s-316

Maximum BAllowable Stress in Duct Wall, psi 18,000.

Peak Stress in Duct Corner, psi 33,691.

Nominal Stress in Duct Ccrner, psi 28,230.

Sodium Gap between Assemblies, in 0.174

Unit Cell Area, sq in 27.1581

Number of Fuel Pins per Assembly 271

Spacer Ccncept Wire wrap

Eitch (Triangular), in 0.310

Fuel Pin piameter, in 0.260

Fuel pPin Pitch/LCiameter 1.193

length of Fuel Bundle, in 110.0

Active Core Height, in 40.0

Axial Blanket Thickness, in 15.0

Axial Reflector Thickness, in 0.0

Plenum length, in 40.0

Elenur Position Top
Volume Fractions at Begining of Life

Fuel at 88.0 ¥ 1.L. 0.429132

Coolant 0.310801

Interassenmbly Gap 0.061178

Total Sodiunm 0.371979

Clagd 0.100661

Spacer 0.019661

Duct 0.078567

Total Structural 0.198889

Eellet-clad Gap 0.0

Sum 1.C00000
Total Heavy Metal in Core, kg 24,192,504
Weight of Pin Bundle, kg

Fuel 128.750

Clad 39.132

Spacer 7.643

Duct (110.0 inch section) 31.313

Total Stractural 78.088

Axial Reflector 0.000

Total 206.838
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CE-3Z-HU0-P26

Radial FElanket Assemkly Design

lattice Pitch, in

Duct Outside Widtl across Flats, in
Duct Inside Width across Flats, in
Cuct Wall Thickness, in

Duct Wall Composition

Sodiur Gar tetween Assenblies, in
Unit Cell Area, sq in

Number of Fuel Pins per Assembly
Spacer Ccncept

Pitch (Triangular), in

Fuel Pin Diawmeter, in

Fuel Pin Pitch/Diameter

Ilength of Fuel Pundle, in

Volume Fractions at Eegining of Life

Fuel at 90.0 % 1T.T.

Coclant
Interassembly Gap
Total Sodium

Clad

Spacer

Luct

Total Structural

Sunm

0.197812
0.061178

0.064273
0.003230
0.078567

5.6000
5.426
5.194
0.116
$5-316
0.174
27.1581
127
Wire wrap
0.453
D.u24
1.070
110.0

0.594940

0.258990

0.146070
1.000000



CE-3Z-HU0-pP2¢8

General Plant Data

Fower, MWt

Core Arrangement

Number of Fows in Core

Number of Core Lattice Positiors
Numbter cf Driver Assemblies
Number of Contrcl PRcd Positions

Thermal Hydraulic Cata

Reactor Inlet Temperature, deg F

Average Tepmperature Rise across Reactor, deq F

Average Reactor Outlet Temperature, deg F
Total Reactor Coolant Flow, 1lb/hr

By-Pass Flow, ¥ of Total

Fenalty for Over-Cocling Blanket, deg F
Average Tewmperature Rise across Core, degqg F
Maximum Temperature Rise across Core, deg F

Averadge Driver Fuel Outlet Temperature, deqg F

Maximum Coclapt Velccity, ft/sec
Average Core Coclant Velocity, ft/sec

Temperature Drop Letween Coolant and Duct, deg F

Pressure Drop acrcss Pin Bundle, psi
Estimated Remaining Pressure Drop, psi
Cuct Design Pressure Drop, psi

Physics Data

Fraction of Power in Core, %
Fraction of Power in axial Blanket, %
Fraction of Power in Radial Blanket, %
Peak to Average Power in Core

Radial

Axial

Total
Peak Damage Fluence, nvt (E > 0.1 Mev)

Fuel Pin Data

Fuel Pellet Density, % T.L.

Diametric Gap, rils

Fuel Pin Bond

Smeared Fuel Dersity, Planar Nominal, % T.D.
Fuel Pip Quter Liameter, ipn

Fuel Cladding Thickness, mils

Fuel Cladding Composition

EFeak Linear Power in Fuel, kW/ft

Average linear Eower in Fuel, kW/ft

c-57

3,011
Hexagonal

12
397
373

24

595.

280.

875.
1.204x108
5.000

70.

365.

365.

960.

23.7

ouwm

1.
1.
7.

1.270
1.300
1.651
1.220x1023

88.0

0.0
Helium

88.0
0.280
14.0
ss-316
13.5
8.2



CE-37-BUC-P28

Fuel Assesmbly Design

Lattice Pitch, in

Fuct Cutside Width across Flats, in
Duct Inside Width across Flats, in
Duct Wall Thickness, in

Luct Wall Composition

Maximum Allowakle Stress in Duct Wall, psi
Peak Stress in Luct Corner, psi
Nominal Stress in Duct Ccrner, psi
Sodium Gafp letween Assemblies, in
Upnit Cell Area, sgq in

Number of Fuel Fins per Assembly
Spacer Ccncept

Fitch (Iriangular), in

Fuel Pin Diameter, in

Fuel tin Pitch/TCiameter

length of Fuel PBurdle, in

Active Core Peight, in

Axial Blanket Thickness, in

Axial Reflector Thickness, in
Plenum lLength, in

Elenum Position

Vclume Fractions at Fegining of Life

Fuel at 88.0 % 1.L.

Coclant 0.305029
Intexrassenktly Gap 0.056577
Total Sodium
Clad 0.104347
Spacer 0.017794
Duct 0.071403
Total Structural
Pellet-clad Gap
Sup

Total Heavy Metal in Ccre, kg

Weight of Pin Bundle, kg
Fuel
Clad 45,383
Spacer 7.739
Duct (110.0 inch section) 31.883

Total Structural
Axial Reflector
Total

C-58

5.9232
5.753
£.531
0.111
$5-316
18,000.
33,520.
28,490,
0.170
30.3842
271
Wire wrap
0.330
0.280
1.180
110.0
40.0
15.0
0.0
40.0
Top

O.u44u849

0.361606

0.193544

0.0
1.000000

28,057.579

149.320

85.006
0.000
234.326



CB-3Z-H40-P28

Radial Blanket Assemtly Design

lattice Eitch, in 5.9232
Duct Outside Widtl across Flats, in 5.753
Duct Inside Width across Flats, in 5.531
Cuct Wall Thicknpess, in 0.111
Luct Wall Compcsiticn $S-316
Sodiur Gap Lketween Assemblies, in 0.170
Unit Cell Area, sq inp 30.3842
Numker of Fuel Pins per Assembly 127
Spacer Concept Wire wrap
Eitch (Triangular), in 0.483
Fuel Pin Diameter, in 0.451
Fuel Pin Pitch/Ciameter 1.070
length of Fuel Pundle, in 110.0

Volume Fractions at Eegining of life

Fuel at 90.0 % 1.C. 0.603076
Coolant 0.200517
Interassently Gap 0.056577
Total Scdium 0.257094
Clad 0.065152
Spacer 0.003274
Duct 0.071403
Total Structural 0.139830
Sum 1.000000
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CE-3Z~-H40-P30

General Plant Data

Power, Mut

Core Arrangement

Number of Rows in Ccre

Number of Core lattice Positions
Numkter of Priver Assemblies
Number of Contrcl Rcd Positions

Thermal Hydraulic Data

Reactor Tnlet Temgperature, deg F

Average Temperature Rise across Reactor, deq F
Average Reactor QOutlet Temperature, deg F
Total Peactor Ccolant Flow, 1lt/hr

By-Fass Flow, % cf Total

Penalty for Over-Cocling Blanket, deg F
Average Temperature Rise across Core, deg F

Maximum Temperature Rise across Core, deg F
Averaqge Priver Fuel Cutlet Temperature, deg F
Maximum Coclant Velccity, ft/sec

Average Core Coclant Velocity, ft/sec
Tenperature Drofp Lketween Coolant and Duct, deg F
Eressure Drop acrcss Pin Bundle, psi

Estimated Remaining Pressure Drop, psi

Duct Design Pressure Drcp, psi

Physics Data

Fraction of Power im Core, %
Fraction of Power in Axial Blanket, %
Fraction of Power in Radial Blanket, %
Peak to Average Pcwer in Core

Radial

Axial

Total
Peak Pamage Fluence, nvt (E > 0.1 Mev)

Fuel Pin Data

Fuel Pellet Demnsity, % T.L.

Diametric Gap, mils

Fuel Pin Bond

Smeared Fuel Density, Planar Nominal, % T.D.
Fuel Pin Quter TCiameter, inp

Fuel Cladding Thickness, rils

Fuel Cladding Composition

Feak linear Power in Fuel, kW/ft

Average linear Power in Fuel, kW/ft

3,011
Hexagonal

12
397
373

24

595.
280.
875.
1.204x108
5.000
70.
365.
365.
960.
20.7
16.3
120.
44.7
0.0
44.7

9

oW

1
1.
7.
1.270
1.300

1.651
1.070x1023

88.0
0.0
Helium
88.0
0.300
15.0
55-316
13.5
8.2




CB-3Z-H40-P30

Fuel Assembly Design

Lattice Pitch, in 6.3023

Duct Outside Widtl across Flats, ir 6.128

Duct Inside Width across Flats, in 5.926

Duct Wall Thickness, in 0.101

Cuct Wall Compositicn S$s-316

Maximum Allovable Stress in Duct Wall, psi 18,000.

Peak Stress in Puct Corner, psi 32,649,

Nominal Stress in Duct Corner, psi 28,346.

Sodium Gap Lketween Assemblies, in 0.174

Unit Cell Area, sq in 34,3978

Numker of Fuel Pins rer Assewnkly 271

Spacer Concept Wire wrap

Pitch (Triangular), in 0.354

Fuel Pin Diameter, in 0.300

Fuel Pin Pitch/Diameter 1.180

Iength of Fuel PBundle, in 110.0

Active Core Height, in 40.0

Axial Blanket Thickness, in 15.0

Axial Reflector Thickness, in 0.0

Flenum length, in 40.0

Plenum Positiocn Top
Vclume Fractions at Eeqining of Life

Fuel at 88.0 % 171.D. 0.451083

Coolant 0.309303

Interassenbly Gap 0.054456

Total Sodium 0.363758

Clad 0.105809

Spacer 0.018043

Duct 0.061306

Total Structural 0.185159

Eellet-clad Gap 0.0

Sum 1.000000
Total Heavy Metal in Core, kg 32,208,955
Weight cf EFip Bundle, kg

Fuel 171.413

Clad 52.098

Spacer 8.884

Duct (11C.0 inch section) 31.041

Total Structural 92,023

Axial Reflector 0.000

Total 263.437
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CB-32-HU4C0-P3C

Radial Planket Assemlly Design

Iattice Fitch, in

Cuct Outside Widtb across Flats, in
Duct Inside Width across Flats, in
Duct Wall Thickness, in

Duct Wall Composition

Scdium Gap ltetween Assemblies, in
Unit Cell Area, sq in

Numker of Fuel Eins per Assembly
Spacer Ccncept

Eitch (Iriangular), in

Fuel Pin Diameter, in

Fuel Pin Pitck/Diameter

length of Fuel Pundle, in

Volume Fracticns at Eeqining of Life

Fuel at 90.0 % 1.T.

Coclant
Interassenkly Gap
Total Sodium

Clad

Spacer

Duct

Total Structural

Sup

C-62

0.203327
0.054456

0.066065
0.003320
0.061306

6.3023
6.128
5.926
0.101
$S-316
0.174
34.3978
127
Wire wrap
0.517
0.483
1.070
110.0

0.611526

0.257782

0.130692
1.000000



o CE-32-HU8-F26

General Plant Data

Power, MWt 2,974
Core Arrangement Hexagonal
Nunker of FHows in Ccre 11
Number of Core lattice Positions 331
Number of Driver Assemblies 307
Number of Contrcl Rcd Positions 24

Thermal Hydraulic Data

Reactor Inlet Temperature, deg F 595,
Average Temperature Rise across Reactor, deg F 280,
Average Reactor Outlet Temperature, deg F 875.
Total Reactor Coolant Flow, lLk/hr 1.190x108e
By-Pass Flow, % of Total 5.000
Penalty for Over-Cocling Blanket, deqg F 70.
Average Temperature Rise across Core, deg F 365.
Maximum Temperature Rise across Core, deg F 365.
Average Driver Fuel Outlet Temperature, degqg F 9690.
Maximum Coolant Velocity, ft/sec 26.6
Average Core Ccclant Velocity, ft/sec 20.9
Tenmperature Dror ketween Coolant and Duct, deqg F 120.
Pressure Drop acrcss Pin Bundle, psi 75.0
Estimated Remaining Pressure Drop, psi 0.0
Duct Design Pressure Drog, psi 75.0

Physics Data

Fraction of Power in Core, % 91.5
Fraction of Power in Axial Blanket, % 1.5
Fraction of Power in Radial Blanket, % 7.0
Peak to Average Power in Core

Radial 1.270

Axial 1.300

Total 1.651
Peak Damage Fluence, nvt (E > 0.1 Mev) 1.470x1023

Fuel Fin Data

Fuel Pellet Density, % T.D. 88.0
Diametric Gap, mils 0.0
Fuel Pin Bond Heliunm
Smeared Fuel Density, Planar Nominal, % T.D. 88.0
Fuel Pin Cuter LCiameter, in 0.260
Fuel Cladding Thickness, mils 13.0
Fuel Cladding Composition $5~316
Peak linear Power in Puel, ku/ft 13.5
Average linear Power in Fuel, kW/ft 8.2
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CR-3Z-HU48-F26

Fuel Assembly Design

lattice EFitch, in 5.8187
Duct Outside wWidtLk across Flats, in 5.626
Duct Inside Width across Flats, in 5.386
Tuct Wall Thickness, in 0.120
Cuct Wall Composition S$5-316
Maximum Allowaple Stress in Duct Wall, psi 18,000.
Peak Stress in Duct Corner, psi 33,746,
Nominal Stress in Duct Corner, psi 28,379.
Sodium Gar tketween Assemblies, in 0.193
Unit Cell Area, sq in 29,3213
Number of Fuel Fins per Assembly 271
Spacer Ccncept Wire wrap
Fitch (Triangular), in 0.321
Fuel Pin Diameter, in 0.260
Fuel Pin Pitch/Ciameter 1.235
Iength of Fuel Bundle, in 124.0
Active Core Height, in 48.0
Axial Blacket Thickress, ip 14.0
Axial Reflector Thickness, in 0.0
Flenum Iength, in 48.0
Elenum Position Top
Volume Fractions at Eegining of Life
Fuel at €8.0 % 1.L. 0.397473
Coolant 0.338999
Interassenkbly Gap 0.065238
Total Sodium 0.404237
Clad 0.093234
Spacer 0.027001
Luct 0.078055
Total Structural 0.198291
Fellet-clad Gap 0.0
Sum 1.000000

Total Heavy Metal in Core, kg 23,894,152

Weight of Pin Bundle, kg

Fuel 139.786
Clad 44,112
Spacer 12.775
Duct (124.0 inch section) 37.786
Total Structural 94.674
Axial Reflector 0.000
Total 234.460
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CE-3Z-HU8-P2€

Radial Blanket Assenmkly Design

Tattice Pitch, in 5.8187
Duct Outside Width across Flats, in 5.626
Duct Inside Width across Flats, in 5.386
Duct Wall Thickpess, in €.120
Duct Wall Composition 55-316
Sodium Gap tetween Assemblies, in 0.193
Unit Cell Area, sq in 29.3213
Numher of Fuel Pins per Assembly 127
Spacer Concept Wire wrap
Pitch (Triangular), in 0.470
Fuel Pin Diameter, in 0.439
Fuel Fin Pitch/Liamecter 1.070
Length of Fuel Pundle, in 124.0

Volume Fractions at Regining of Life

Fuel at 90.0 % 1T.T. 0.5924 86
Coclant 0.196996
Interassenmkly Gap 0.065238
Total Sodium 0.262234
Clad 0.064008
Spacer 0.003217
Duct 0.078055
Total Structural 0.1u45280
Sum 1.000000
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CE-3Z-B48-p2¢8

General Plant Data

Eower, Mut

Core Arrangement

Number of Eows in Core

Number of Core lattice Positions
Number cf Lriver Assemblies
Number of Contrcl Rcd Positions

Thermal Hydraulic Data

Reactcr Inlet Temperature, deg F

Average Temperature Rise across Reactor, deg F
Average Keactor Outlet Temperature, deq F
Total Reactor Coolant Flcw, lb/hr

By-Fass Flew, % of Total

Penalty for Over-Cocling Blanket, deg F
Average Temperature Rise across Core, deq F
Maxiwum Temperature Rise across Core, deg F
Average Criver Fuel Outlet Temperature, deg F
Maximur Coolanrt Velccity, ft/sec

Average Core Coolant Velocity, ft/sec
Temperature Dror between Coolant and Duct, deqg F
Pressure Drop acrcss Pin BEundle, psi

Estimated FRemaining Pressure Drop, psi

Duct Design Pressure Drop, psi

Physics Data

Fraction of Power in Core, %
Fraction of Power in Axial Blanket, %
Fraction of Power in Radial Blanket, %
Feak to Average Pcwer in Core

Radial

Axial

Tctal
Peak Damage Fluence, nvt (E > 0.1 Mev)

Fuel Pin Data

Fuel Pellet Density, % T.D.

Diametric Gap, mils

Fuel Pin Bond

Smeared Fuel Density, Planar Nominal, ¥ T.D.
Fuel Pin CQuter Liameter, in

Fuel Cladding Thickness, mils

Fuel Cladding Ccmposition

Peak linear Power in Fuel, kW/ft

Average linear Power im Fuel, kW/ft
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2,974
Hexagonal

11
331
307

24

595.
280.
875.
1.190x108
5.0C0
70.
365.
365.
960.
26.0
20.5
120.
75.0
0.0
75.0

~ e
oo

1.270
1.300
1.651
1.290x1023

88.0
o'o
Helium
88.0
0.280
14.0
S$5-316
13.5
8.2




. CB-37-HB4€-F28

Fuel Assenmbly Design

Lattice Pitch, inp 6.0592
Tuct Cutside Width across Flats, in 5.885
Duct Inside Width across Flats, in 5.635
Cuct Wall Thickness, in 0.125
Luct Wall Composition $s5-316
Maximuw Allcwable Stress in Duct Wall, psi 18,000.
Peak Stress in Duct Corner, psi 34,081,
Nominal Stress in Duct Corner, psi 28,605.
Sodium Gap tetween Assemblies, in 0.174
Unit Cell Area, sq in 31.7947
Nuwker of Fuel Pins per Assembly 271
Spacer Concept Wire vwrap
Fitch (Triangqular), in 0.336
Fuel Pivn Diameter, in 0.280
Fuel Pin Pitch/Ciameter 1.201
length of Fuel Pundle, in 124.9
Active Ccre Height, in 48.0
Axial Blanket Thickness, in 14.0
Axial Reflector Thickness, in 0.0
Elenum Length, in 48.0
Elenum Position Top

Voluwe Fracticns at Feqining of Iife

Fuel at 88.0 % 1T.C. 0.425114
Coclant 0.318885
Interassembly Gap 0.056609

Total Sodium 0.375494
Clad 0.099718

Spacer 0.021225

Duct 0.07844u8

Total Structural 0.199391
Pellet-clad Gap 9.0

Surm 1.000000

Total Heavy Metal in Core, kg 27,711.561

Weight cf Pin Burdle, kg

Fuel 162.119
Clad 51. 160
Spacer 10.890
Duct (124.0 inch section) 41,223
Total Structural 103.272
Axial Reflector 0.000
Total 265.391
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CE-3Z-BHYyg-p28

Radial Elanket Assemlly Design

Lattice Eitch, in

Cuct OQutside Widtb across Flats, in
Duct Inside Width across Flats, in
Duct Wall Thickness, in

LCuct Wall Comfpositicn

Sodium Gap letween Assemblies, in
Unit Cell Area, sg in

Number of Fuel Fins per Assembly
Spacer Ccncept

Eitch (Iriangular), in

Fuel Pip Diameter, in

Fuel Pin Pitch/Diameter

ILength of ¥uel Purdle, in

Yolume Fractions at Begining of life

Fuel at €0.0 % 1T.L.

Coolant
Interassenbly Gap
Total Sodium

Clad

Spacer

Luct

Total Structural

Suw
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0.198899
0.056609

0.064624
0.003248
0.078u448

6.0592
5.885
5.635
0.125
55-316
0.174
31.7947
127
Wire wrap
0.492
0.460
1.070
124.0

0.598182

0.255u499

0.146319
1.000000



' CE-3Z-H48-P3C

General Plant Data

Power, MWt 2,974
Core Arrangement Hexagonal
Number cf Rows im Core 11
Numker of Core Lattice Pocsitions 331
Number of Driver 2ssemblies 307
Number of Contrcl Rcd Positions 24

Thermal Hydraulic Data

Reactor Inlet Temperature, deg F 595,
Average Temperature Rise across Reactor, deg F 280.
Average Reactor Outlet Temperature, deg F 875.
Total Reactor Ccolant Flcw, 1lbk/hr 1.190x108
By-Pass Flow, % of Tctal 5.000
Benalty for Over-Cocling Blanket, deg F 70.
Average Temperature Rise across Core, deq F 365.
Maximum Temperature Rise across Core, deg F 365.
Average LCriver Fuel Outlet Temperature, deg F 960.
Maximum Coclant Velccity, ft/sec 24.8
Average Core Coolant Velocity, ft/sec 19.5
Temperature Dror tetween Coolant and Duct, deg F 120.
Pressure Drop acrcss Pin Bundle, psi 69.4
Estimated Remaining Pressure Drop, psi 0.0
Duct Design Pressure Drop, psi 69.4

Physics Data

Fraction of Power in Core, % 91.5
Fractiopn of Power in Axial Blanket, % 1.5
Fraction of Power in Radial Blanket, % 7.0
Peak to Average PBcwer in Core

Fadial 1.270

Axial 1.300

Tctal 1.651
Eeak Damage Fluence, nvt (E > 0.1 Mev) 1.140x1023

Fuel Pip Data

Fuel Pellet Density, % T.D. 88.0
Ciametric Gap, ®ils c.0
Fuel Pin Bond Helium
Smeared Fuel Density, Planar Nominal, % T.D. 8R.0
Fuel Pip Outer L[iameter, in 0.300
Fuel Cladding Thickness, mils 15.0
Fuel Cladding Composition S$S-316
Peak Linear Power in Fuel, kW/ft 13.5
Average linear Fower in Fuel, kW/ft 8.2
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CE-3Z~-BUB-P30

Fuel Assembly Design

c-70

Lattice Pitch, inp 6.3433

Duct Cutside #idtl across Flats, in 6.180

Cuct Inside Width across Flats, in 5.926

Luct Wall Thickness, in 0.127

Duct Wall Compositicn $s-316

Maximum Allowalkle Stress in Duct Wall, psi 18,000,

Feak Stress ipo fDuct Corner, psi 33,592.

Fominal Stress in Duct Corner, psi 28,287,

Sodium Gap lLetween Asserblies, in 0.163

Onit Cell Area, sq in 34.8468

Numter of Fuel Pins per Assemkly 271

Spacer Ccncept Wire wrap

Bitch {(Triangular), in 0.354

Fuel Pipn Diameter, in 0.300

Fuel Fin Pitch/Diareter 1.180

Iength of Fuel Pundle, in 124.0

Active Ccre Beight, in 48,0

Axial Blanket Thickness, in 14.0

Axial Reflector Thickness, in 0.0

Flepus lLength, inp 48.0

Elenum Pcsition Top
Vclume Fractions at Beqgining of Life

Fuel at 88.0 % 1.L. 0.445270

Ccclant 0.305317

Interassemkly Gap 0.050732

Total Sodium 0.356050

Clad 0.104446

Spacer 0.017811

Duct 0.076423

Total Structural 0.198680

Fellet-clad Gap 0.0

Sun 1.000000
Total Heavy Metal in Ccre, kg 31,811.740
Weight cf Pin Bundle, kg

Fuel 186.106

Clad 58.729

Spacer 10.015

Duct (124.0 inch section) 44,065

Total Structural 112.809

Axial Reflector 0.000

Total 298.915




CE-3Z-HUB-F30

radial Blanket Assembly Design

lattice Eitch, in 6.3433
Duct Outside Widtl}! across Flats, ip 6.180
Duct Ipside Width across Flats, ip 5.926
Duct wWall Thickness, in 0.127
Cuct Wall Compositicn S5-316
Sodium Gap letween Assemblies, in 0.163
Unit Cell Area, sq in 34.8468
Number of Fuel Fins per Assenbly 127
Spacer Ccncept Wire wrap
Eitch (Triangular), in 0.517
Fuel Pin Diameter, in 0.u483
Fuel Pin Fitch/Diameter 1.070
Length of Fuel Pundle, in 124.0

Vclume Fractions at Fegining of Life

Fuel at 90.0 % TI.L. 0.603647
Coclant 0.200707
Interassemtly Gap 0.050732
Total Sodiunm 0.251439
Clad 0.065214
Spacer 0.003277
Duct 0.076423
Total Structural 0.144914
Sum 1.000000
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CC-3Z-H40-P26

General Plant Data

Povwer, MWt 3,011
Core Arrangement Hexagonal
Number of Kows im Core 12
Number of Core lattice Positions 397
Number of Driver Assemblies 373
Number of Contrcol Rcd Positions 24

Thermal Hydrauvlic Data

Reactor Inlet Temperature, deg F 585.
Average Temperature Rise across Reactor, deq F 280.
Averaage Reactor Outlet Temperature, deg F 875.
Total Reactor Ccolant Flow, lb/hr 1.204x108
By-Pass Flcow, % of Tctal 5.C00
Penalty for Over-Cocling Blanket, deg F 70.
Average Temperature Rise across Core, deq F 365.
Maximum Temperature Rise across Core, deg F 365.
Average Driver Fuel Outlet Temperature, deg F g96C.
Maximum Coclant Velccity, ft/sec 26.1
Averaqge Core Coclant Velocity, ft/sec 29.5
Temperature Drop Letween Coolant and Duct, deg F 120.
Fressure Drop acrcss Pin Bundle, psi 75.0
Estimated Remaining Pressure Drop, psi 0.0
Luct Desian Pressure Drop, psi 75.0

Physics Catsa

Fraction of Power in Core, % 91.5
Fraction of Power in Axial Blanket, % 1.5
Fraction of Power in Radial Blanket, % 7.0
Feak to Average Pcwer in Core

Radial 1.270

Axial 1.300

Total 1.651
Feak Damadge Fluence, nvt (F > 0.1 Mev) 1.530x1023

Fuel Pin Data

Fuel Pellet Demsity, % T.D. 88.0
Diametric Gap, rils 0.0
Fuel Pin Bond Helium
Smeared Fuel Dersity, Planar Nominal, % T.D. 88.0
Fuel Pipn Quter Diameter, in 0.260
Fuel Cladding Thickness, mils 13.0
Fuel Cladding Composition $s-316
Eeak lLinear Power in Fuel, ku/ft 13.5
Average linear Fower in Fuel, kW/ft 8.2
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CC-3Z-P40-P26

Fuel Assembly Design

Lattice Pitch, in 5.6190

Cuct Outside ¥idth across Flats, in 5.426

Duct Inside Width across Flats, in 5.194

Cuct Wall Thickness, in 0.116

buct ¥all Compositicn 55-316

Maximup 2llowable Stress in Duct Wall, psi 18,000.

Peak Stress ip Duct Corner, psi 33,691,

Nominal Stress in Duct Corner, psi 28,230,

Sodiur Gafp tetween Assenmtlies, in 0.193

Onit Cell Area, sq in 27.3427

Number of Fuel EFins per Assembly 271

Spacer Ccncert Wire wrap

Bitch (Triangular), in 0.310

Fuel Pip Diameter, in 0.260

Fuel Pip Pitch/Liameter 1.193

length of Fuel Bundle, in 110.0

Active Core Height, in 40.0

Axial Blanket Thickness, in 15.0

Bxial Reflector Thickness, in 0.0

Plenum lIength, in 40.0

Elenum Pcsition Top
Volume Fractions at Begining of Life

Fuel at 88.0 % 1T.C. 0.426235

Coolart 0.308703

Interassenmkly Gap 0.067516

Tctal Sodium 7.376219

Clad 0.099981

Spacer 0.019529

Duct 0.078036

Total Structural 0.197546

Pellet-clad Gap 0.0

Sar 1.000000
Total Heavy Metal in Ccre, kg 24,192.504
Weight of Pinm Burdle, kg

Fuel 128.750

Cclad 39.132

Spacer 7.643

Duct (110.0 inch section) 31.313

Total Structural 78.088

Axial Reflector 0.000

Total 206.838
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CC-3Z-HU0-P26

Radial Blanket Assembly Design

lattice Pitch, in 5.6190
Duct Cutside Width across Flats, in 5. 426
Duct Inside Width across Flats, in 5.194
Luct Wall Thickness, in 0.116
Cuct Wall Composition S$s-316
Sodium Gap between Assemblies, in 0.193
Unit Cell Area, sg in 27.3427
Number of Fuel Pins per Assembly 127
Spacer Concept Wire wrap
Pitch (Triarqular), in 0.453
Fuel Pin Diameter, in 0.424
Fuel Pin Pitch/Diameter 1.070
lLength of Fuel Bundle, in 110.0

Volume Fractions at PFegining of Life

Fuel at 90.0 ¥ 1.D. 0.590923
Caoclant 0.196476
Interassenltly Gap 0.067516
Total Sodium 0.263993
Clad 0.063839
Spacer 0.003208
Cuct 0.078036
Total Structural 0.145084
Sup 1.000000
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‘ CC-3Z-H40-p28

General Plant Data

C-75

Fovwer, YWt 3,011
Core Arrangemwent Hexagonal
Numter of Rows in Ccre 12
Number ot Core lattice Positions 397
Number of Criver Assepblies 373
Numkter of Contrcl Rcd Positions 24
Therwal Hydraulic Cata
Reactor Inlet Temperature, deq F 595,
Average Temperature Rise across Reactor, degqg F 280.
Average Feactor Outlet Temperature, da2g F 875.
Total Reactor Coolant Flow, lb/hr 1.204x108
By-Pass Flcw, % of Tcotal 5.000
Fenalty for Cver-Cocling Blanket, deg F 70.
Average Temperature Rise across Core, deg F 365,
Maximur Temperature Rise across Core, deg F 365.
Bverage Lriver Fuel Outlet Temperature, deg F 960.
Maximum Coclant Velccity, ft/sec 23.7
Average Core Coclant Velocity, ft/sec 18.7
Temperature Dror tetween Coolant and Duct, deg F 120.
Fressure Drop acrcss Pin Burdle, psi 61.6
Estimated Femaining Pressure Drop, psi 0.6
Cuct Design Pressure Drop, psi 61.6
Physics Data
Fraction of Power in Core, % 91.5
Fraction of Power ir Axial Blanket, % 1.5
Fraction of Power in Radial Blanket, % 7.0
Feak to Average Pcwer in Core
Radial 1.270
Axial 1.300
Tctal 1.651
Peak Lamage Fluence, nvt (E > 0.1 Mev) 1.340x1023
Fuel Fin Data
Fuel Pellet Density, % T.D. 88.0
Diametric Gap, mils 0.0
Fuel Pin Bond Helium
Swmeared Fuel Density, Planar Nominal, % T.D. 88.0
Fuel Pin Cuter Liameter, in 0.280
Fuel Cladding Thickness, wils 14.0
Fuel Cladding Composition 55-316
Feak Linear Power in Fuel, kW/ft 13.5
Average linear Fower in Fuel, kW/ft 8.2



CC-372-H4Q-p2¢

Fuel Assembly Design

Lattice Eitch, in 5.9422
Duct Outside width across Flats, in 5.753
Duct Inside width across Flats, in 5.531
Duct Wall Thickness, in 0.111
Duct Wall Composition $8-316
Maximum Allowable Stress in Duct W®Wall, psi 18,000.
Feak Stress in Luct Cormer, psi 33,520.
Nominal Stress in Duct Corner, psi 28,490,
Sodiur Gap Letweer Assemblies, in 0.189
Tnit Cell Area, sg in 30.5794
Number of Fuel Pins per Assembly 271

Spacer Ccncept

Wire wrap

Pitch (Triangular), in 0.330

Fuel Pin Diameter, in ¢.280

Fuel Pin Pitcb/Liameter 1.180

length of Fuel Bundle, in 110.0

Active Core Height, in 40.0

Axial Blanket Thickness, in 15.0

Axial Reflector Thickness, in 0.0

Plenum length, in 40.0

Plenum Fesition Top
VYolume Fractions at Eegining of Life

Fuel at €8.0 % 1.D. 0.442009

Coolant 0.303081

Interassenkly Gap 0.062601

Total Sodium 0.365682

Clad 0.103681

Spacer 0.017680

Duct 0.070947

Total Structural 0.192309

Pellet~clad Gap 0.0

Sum 1.000000
Total Heavy Metal in Ccre, kg 28,057.579
Weight cf Pip Bundle, kg

Fuel 149,320

Clad 45.383

Spacer 7.739

Duct (110.0 ipch section) 31.883

Total Structural 85.006

Axial Reflector 0.000

Total 234,326
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CC-37-BU40-P28

Radial Flanket Assemlly Design

Lattice Fitch, in 5.9422
Duct Outside Width across Flats, in 5.753
Duct Inside Width across Flats, in 5.531
Duct Wall Thickness, in 0.111
Duct Wall Compositicn SS-316
Sodium Gap letween Assemblies, in 0.189
Unit Cell Area, sg in 30.5794
Number of Fuel Pins per Assembly 127
Spacer Concept Wire wrap
Fitch (Triamngular), in 0.483
Fuel Pin Diareter, in 0.451
Fuel Pip Pitch/Diameter 1.070
length of Fuel Eundle, in 1192.0

Volume Fractions at Fegining of Life

Fuel at S0.0 ¥ 7T.L. 0.599225
Coclant 0.199237
Interassenkly Gap 0.062601
Total Sodium 0.261838
Clad 0.064736
Spacer 0.003253
Tuct 0.070947
Total Structural 0.138937
Supm 1.000000
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CC-3Z2-H40-P30

General Flant Data

Pover, MWt

Core Arrangement

Numker of Rows in Ccre

Number of Core lattice Positions
Number of Driver Assemblies

Number of Control Rcd Positions

Thermal Hydraulic TCata

Reactor Inlet Temrerature, deg F

Average Temrerature Rise across Reactor, deq F
Average Reactor Outlet Temperature, deg F
Total Reactor Coolant Flcw, 1lb/hr

By-Pass Flcw, % of Total

Penalty for Over-Ccciing Blanket, deg F
Average Temperature Rise acrcss Core, deg F
Maximum Temperature Rise across Core, deg F
Average Lriver Fuel Outlet Temperature, deqg F
Maximum Coolant Velocity, ft/sec

Average Core Cooclant Velocity, ft/sec
Temperature Drop between Coolant and Duct, deq F
Pressure Drop acrcss Pin Bundle, psi

Estimated Femaining Pressure Drop, psi

Duct [Cesign Pressure Drop, psi

Physics Data

Fraction of Power in Core, %
Fraction of Power in Axial Blanket, %
Fraction of Power in Radial Blanket, %
Feak to Average Pcwer in Core

Radial

Axial

Tcotal
Peak Damage Fluence, nvt (E > 0.1 Mev)

Fuel Fin Data

Fuel Pellet Density, % T.L.

Diametric Gap, mils

Fuel Pin Bond

Smeared Fuel Density, Planar Nominal, % T.D.
Fuel Pin Cuter Diameter, in

Fuel Cladding Thickness, ®mils

Fuel Cladding Composition

Peak Linear Power in Fuel, kW/ft

Average linear Power in Fuel, kW/ft

c-78

3,011
Hexagonal

12
357
373

24

595,

280.

875,
1.204x108
5.000

70.

365.

365.

960.

20.7
16.3
120.
44,7
0.0
44.7

~)
LU,

1.270
1.300
1.651
1.180x1023

88.0
0.0
Helium
88.0
0.300
15.0
$5-316
13.5
8.2




‘ CC-32-B40-P30

Fuel Assembly Design

lattice Fitch, in 6.3233
Duct Outside WidthL across Flats, in 6.128
Duct Inside Width across Flats, in 5.926
Duct Wall Thickness, in 0.101
Cuct Wall Cowmposition 55-316
Maximum Allowable Stress in Duct WwWall, psi 18,000.
Peak Stress in Duct Corner, psi 32,649,
Nomipal Stress im Duct Ccrner, psi 28,346,
Sodium Gap tetweer Assemblies, in 0.195
Unit Cell Area, sq inp 34.6274
Numker of Fuel Pins per Assembly 271
Spacer Ccncept Wire wrap
Pitch (Triangular), in 2.354
Fuel Pin LCiameter, in 0.300
Fuel Pirn Pitch/Tiameter 1.180
Length cf Fuel Burdle, in 110.0
Active Core Height, in 40.0
Axial Blanket Thickness, in 15.0
Axial Reflectcr Thickness, ibp 0.0
Flenum Iength, in 40.0
Elenum Pcsition Top

Vclume Fractions at Pegining of life

Fuel at 88.0 % 1T.L. 0.448091
Coclant 0.307252
Interassently Gap 0.060726

Total Sodium 0.367977
Clad 0.105108

Spacer 0.017924

Duct 0.060900

Total Structural 0.183931
Fellet-clad Gap 0.0

Sum 1.000n00

Total Heavy Metal in Ccre, kg 32,208.955

Weight of Pip EBundle, kg

Fuel 171.413
Clad 52.098
Spacer 8. 884
Duct (110.0 ipnch sectiobn) 31.041
Total Structural 92.023
Axial Reflector 0.000
Total 263.437
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CC-32-RHuG-pP3C

Radial Blanket Assemtly Design

lattice Fitch, in

Duct Outside Width across Flats, in
Duct Inside Widtbh across Flats, in
Cuct Wall Thickness, in

Duct Wall Compositico

Sodjium Gap letween Assemhlies, in
Unit Cell Area, sqg im

Numkter of Fuel Pins per Assenmltly
Spacer Concept

Eitch (Trianqular), in

Fuel Pir Diameter, inm

Fuel Pin Pitch/Diameter

length cf Fuel Bundle, in

Velume Fractions at Eeqining of life

Fuel at 90.0 % T.L.

Coclant
Interasseskly Gap
Total Sodiue

Clad

Spacer

Duct

Total Structural

Sunm

Cc-80

0.201978
0.060726

0.065627
0.003298
0.060900

6.3233
6.128
5.926
0.101
$5-316
0.195
34.6274
127
Wire wrap
D.517
0.483
1.070
110.0

0.607471

0.262704

0.129825
1.000000




‘ CC-32-H48-P26

General Elant Data

Power, Mut 2,974
Core Arrangement Hexaaonal
Nubnber of Rows in Core 11
Number of Core lattice Positions 331
Numter of LCriver Assemblies 307
Number of Contrcl Rcd Positions 24

Thermal Bydraulic Data

Feactor Inlet Temperature, deg F 595.
Average Temperature Rise across Reactor, deg F 280,
Average hkeactor Outlet Temperature, deq F 875.
Total Reactor Ccolant Flcw, lh/hr 1.190x108
By-Pass Flow, % of 1Total 5.000
Fenalty for Over-Cocling Blanket, deg F 70.
Average fTemperature Rise across Core, deg F 365.
Maximum Temrerature Rise across Core, deqg F 365.
Average Lriver Fuel Outlet Temperature, deg F 960.
Maximum Coolant Velocity, ft/sec 26.6
Average Core Coclant Velocity, ft/sec 20.9
Tenperature Drop Ltetween Coolant and Duct, deg F 120.
Pressure Drop across Pin Bundle, psi 75.0
Estimated Remaining Pressure Drop, psi 0.0
Duct Design Pressure Drop, psi 75.0

Physics Data

Fraction of Power in Core, % 91.5
Ffraction of Power in Axial Blanket, % 1.5
Fraction of Power in Radial Blanket, % 7.0
Peak to Average Power in Core

Radial 1.270

Axial 1.300

Total 1.651
Feak Damage Fluence, nvt (F > 0.1 Mev) 1.630x1023

Fuel Ein Data

Fuel Pellet Density, % T.D. 88.0
Diametric Gap, mils 0.0
Fuel Pin Bond Helium
Smeared Fuel Density, Planar Nominal, % T.D. 88.0
Fuel Fin Cuter riameter, ip 0.260
Fuel Cladding Thickness, mils 13.0
Fuel Cladding Composition $S5-316
Peak lipear Power in Fuel, kW/ft 13.5
Average linear Fower in Fuel, kW/ft 8.2
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CC-3Z-HU8-P26

Fuel Assembly Design

Lattice Pitch, in 5.8427
Duct Outside Widtl across Flats, in 5.626
Cuct Inside Width across Flats, in 5.386
Duct Wall Thickness, in 0.120
Cuct Wall Compositicn $S5-316
Maximum Allowable Stress in Duct Wall, psi 18,000.
Feak Stress in Tuct Corner, psi 33,746.
Nominal Stress in Duct Cciner, psi 28,379.
Sodiur Gap tetween Assemblies, in 0.217
Unit Cell Area, sg in 29.5637
Numker of Fuel Pins per Assembly 271
Spacer Ccncept Wire wrap
Fitch (Triangular), in 0.321
Fuel Pin Diameter, in 0.269
Fuel Pin Fitcb/Liameter 1.235
length of Fuel Bundle, in 124,90
Active Core Height, in 48,0
Axial Blanket Thickness, in 14.0
Axial Reflector Thickness, in 0.0
Elenum Terqgth, in 48.0
Flepum Position Top

Volume Fractions at Peqining of Life

Fuel at 88.0 % 1T.T. C.394214
Ccolant 0.3362290
Interassembhly Gap 0.072901

Total Sodium 0.409121
Clad 0.092470

Spacer 0.026789

Duct 0.077415

Total Structural 0.196665
Eellet-clad Gap 0.0

Sum 1.000000

Total Heavy Metal in Core, kg 23,894,152

Weight of Pin Bundle, kg

Fuel 139.786
Clad 44,112
Spacer 12.775
Duct (124.0 inch section) 37.786
Total Structural 94,674
Axial Reflector 0.000
Tctal 234.460



CC~-3Z2-H48-P26

Radial EBlanket Assemlly Design

lattice Pitch, in 5.8427
Cuct Qutside Widtl across Flats, in 5.626
Duct Inside Width across Flats, in 5.386
Cuct Wall Thickness, in 0.120
Luct Wall Compositicn $5-316
Sodium Gap tetween Assemblies, in 0.217
Unit Cell Area, sq in 29.5637
Numter of Fuel Pins per Assembly 127
Spacer Ccncept Wire wrap
Eitch (Trianqular), in 0.470
Fuel Pin Diameter, in 0.439
Fuel Pin Pitch/Diameter 1.070
length of Fuel Bundle, in 124,0

Volume Fractions at Begining of Life

Fuel at 90.C ¥ 1.C. 0.587629
Coclant 0.195381
Interassemkly Gap 0.072901
Total Sodiunm 0.268282
Clad 0.063u83
Spacer 0.003190
Cuct 0.077415
Total Structural 0.144089
Sum 1.000000
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CC-32-H48-p28

General Plant Data

Povwer, MWt

Core Arrangement

Number of Fows in Core

Number of Core lattice Positions
Number of Criver Assemblies
Bumber of Control Rcd Positions

Therwal Hydraulic TCata

Reactor Inlet Temperature, deq F

Average Temperature Rise across Reactor, deq F
Average Reactor Outlet Temperature, deg F
Total Reactor Ccolant Flow, lb/hr

By-Pass Flcw, % of Total

Penalty for Over-Cocling Blanket, deq F
Averaqe Temperature Rise across Core, deg F
Maximunm Temperature Rise across Core, deg F
Average Driver Fuel Cutlet Temperature, deg F
Maximum Coclant Velccity, ft/sec

Average Core Coolant Velocity, ft/sec
Terperature Drop Lketween Coolant and Duct, deq F
Pressure LCrop acrcss Pin PFundle, psi

Estimated Remaining Pressure Drop, psi

Duct Design Pressure Drop, psi

Physics Data

Fraction of Power in Core, %
Fraction of Power in Axial Blanket, %
Fraction of Power in Radial Blanket, ¥
Feak to Average Pcwer in Core

Radial

Axial

Tctal
Peak Damage Fluence, nvt (E > 0.1 Mev)

Fuel Pin Data

Fuel Pellet Density, ¥ T.T.

Diametric Gap, Eils

Fuel Pin Bond

Smeared Fuel Density, Planar Nominal, % T.D.
Fuel Pin Cuter Diameter, in

Fuel Cladding Thickness, mils

Fuel Cladding Composition

EFeak Linear Power in Fuel, kW/ft

Averaqe linear Fower in Fuel, kW/ft

2,974
Hexagqgonal

11
331
307

24

595.
280.
875.
1.190x108
5.000
70.
365.
365.
960.
26.0
20.5
120.
75.0
0.0
75.0

9

1
1
7

ounwnm

1.270
1.300

1.651
1.430x1023

88.0
0.0
Heliunm
88.0
0.280
14.0
S$S-316
13.5
8.2




CC-3Z-HUE-P28

Fuel Assemkly Cesign

Lattice PBitch, in 6.0812
Cuct Outside Width across Flats, in 5.885
Duct Inside Width across Flats, in 5.635
Duct Wall Thickness, in 0.125
Duct Wall Composition $5-316
Maximum Allowable Stress im Duct Wall, psi 18,000,
Peak Stress in Luct Corner, psi 34,081,
Nominal Stress in Duct Ccrner, psi 28,605,
Sodium Gafp Lketween Assemblies, in 0.196
Unit Cell Area, sq in 32.0260
Numter of Fuel Fims per Assembly 271
Spacer Ccncept Wire wrap
Fitch (Irianqular), in 0.336
Fuel Pin Diameter, in 0.280
Fuel Pin Pitch/Liameter 1.201
Ilength of Fuel Pundle, in 124.0
Active Core Heigbt, in 48.0
Axial Blanket Thickness, in 14.0
Axial Reflector Thickness, in 0.0
Plenum length, inp 48.0
Plenum Pcsition Top
Volume Fractions at Fegining of Life
Fuel at 88.0 ¥ 1.LC. 0.422044
Coclant 0.316582
Interassenrhly Gap 0.063423
Total Sodium 0.380005
Clad 0.098998
Spacer 0.021072
Cuct 0.077881
Total Structural 0.197951
Pellet-clad Gap c.0
Sum 1.000000

Tctal Heavy Metal in Ccre, kg 27,711,561

Weight of Pin Bundle, kg

Fuel 162.119
Clad 51.160
Spacer 10.890
Duct (124.0 inch section) 41,223
Total Structural 103.272
Axial Reflector 0.000
Total 265.391
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CC-3Z-HU8-~-E28

Radial Blanket Assemtly Design

lattice Pitch, in

Duct Outside Widttk across Flats, in
Duct Inside Width across Flats, in
Cuct Wall Thickness, in

Cuct Wall Compocsiticn

Sodium Gap between Assemblies, in
Unit Cell Area, sq in

Numker of Fuel Fins per Assembly
Spacer Ccncept

Pitch (Triangular), in

Fuel Pin Diameter, in

Fuel Ein Pitch/rLiameter

length of Fuel Bundle, in

Volume Fracticns at Begining of Life

Fuel at 90.0 % T.LC.

Coclant
Interassenbly Gap
Total Sodiup

Clad

Spacer

Cuct

Total Structural

Sum

Cc-86

0.197453
0.063423

0.064157
0.003224
0.077881

6.0812
5.885
5.635
0.125
SS-316
0.196
32.0260
127
Wire wrap
0.492
0.460
1.070
124.0

0.593862

0.260876

0.145262
1.000000




‘ CC-37Z-H48-P30

General Plant Data

Power, MWt 2,974
Core Arrangement Hexagonal
Number of Rows in Ccre 11
Number of Core lattice Positions 331
Number cf Driver Assemblies 307
Numkter of Control Rcd Positions 24

Therral Hydraulic Cata

Reactor Inlet Temperature, deg F 595.
Average Temperature Rise across Reactor, deg F 280.
Average FReactor Outlet Temperature, deg F 875.
Total Reactor Coolant Flow, 1lb/hr 1.190x108®
By-Pass Flow, % of Total 5.000
Fenalty for Over-Cooling PRlanket, deg F 70.
Average Temfperature PRise across Core, deg F 365.
Maximum Temperature Rise across Core, degqg F 365.
Bverage Driver Fuel Outlet Temperature, deg F 960.
Maximum Coclant Velccity, ft/sec 24.8
Average Core Coolant Velocity, ft/sec 19.5
Temperature Dror tetween Coolant and Duct, deg F 120.
Pressure Drop across Pin Bundle, psi 69.4
Estivated Remaining Fressure Drop, psi 0.0
Duct Design Pressure Drop, psi 69.4

Physics Data

Fraction of Power in Core, % 91.5
Fraction of Power in Axial Blanket, % 1.5
Fraction of Power in Radial Blanket, % 7.0
Peak to Average Pcwer in Core

Radial 1.270

Axial 1.300

Total 1.651
Peak Damage Fluence, nvt (E > 0.1 Mev) 1.260x1023

Fuel Ein Data

Fuel Pellet Density, % T.D. 88.0
Diametric Gap, mils 0.0
Fuel Pip Bcnd Helium
Smeared Fuel Density, Plamar Nominal, % T.D. 88.0
Fuel Pin Cuter Ciameter, in 0.300
Fuel Cladding Thickness, mils 15.0
Fuel Cladding Composition §S-316
Peak Linear Power ip Fuel, kW/ft 13.5
Average linear Power in Fuel, kW/ft 8.2
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CC-3Z-B48-E30

Fuel Assewbly Design

Lattice Fitch, in 6.3633
Cuct Cutside WidtlL across Flats, in 6. 180
Duct Inside Width across Flats, in 5.926
Luct Wall Thickness, in 0.127
Luct Wall Cowmpositicn 55-316
Maximum Allowable Stress in Duct Wall, psi 18,000.
Feak Stress in Duct Corner, rsi 33,592.
Nominal Stress in Duct Corper, psi 28,287.
Sodium Gafp Letween Assentblies, in 0.183
OUnit Cell Area, sq in 35.0669
Numker of Fuel Pins per Assembly 271
Spacer Concept Wire wrap
Pitch (Triangular), in 0.354
Fuel Pin Diameter, in 0.300
Fuel Pin Pitch/Liameter 1.180
length of Fuel PFurdle, ip 124.0
Active Ccre Height, in 48.0
Axial Blanket Thickness, in 14,0
Axial Reflector Thrickness, in 0.0
Flenum length, in 46.0
Flenum Pcsition Top
Volume Fractions at PBegining of Life
Fuel at 88.0 % 1.D. 0.442476
Coclant 0.303401
Interassewnbly Gap 0.0566990
Total Sodium 0.360091
Clad 0.103791
Spacer 0.017699
Duct 0.075%43
Total Structural 0.197433
Pellet-clad Gap 0.0
Sum 1.000000

Tctal Heavy Metal in Core, kg 31,811.740

Weight of Pin Bundle, kg

Fuel 186.106
Clad 58,729
Spacer 10.015
Duct (124.0 ipch section) 44.065
Total Structural 112.809
Axial Reflector 0.000
Total 298.915
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CC-3Z-B48-P30

Radial Blanket Assemtly Design

lattice Fitch, in 6.3633
Duct Outside Width across Flats, in 6.180
Duct Inside Widtbh across Flats, in 5.926
Duct ®Wall Thickness, in 0.127
Duct Wall Corposition Ss-316
Sodium Gap ltetween Assemblies, in 0.183
Unit Cell Area, sq in 35.0669
Number of Fuel Eins per Assembly 127
Spacer Concept Wire wrap
Pitch (Triangqular), in 0.517
Fuel Fin Diameter, in 0.483
Fuel Pin Pitch/Liameter 1.070
length of Fuel EBundle, in 124.0

Volume Fractions at Fegining of life

Fuel at 90.0 % 1T.L. 0.599858
Coclant 0.199447
Interassenmkly Gap 0.056690
Total Sodium 0.256137
Clad 0.064805
Spacer 0.003257
Cuct 0.075943
Total Structural 0.144005
Sum 1.000000
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Ppak LINEAR pUWEBR 1N FUkyp, KWsFT
AVERAGFE LIMNEAR PUWEK TN FUbL, Xw/F T

Cc-90

G r

F

i

DeG F

IN PIN

>,942

HE'A[?”NAL
te
397
373
°d

59%,

2Ru,

RIS,
1,177x10
5.000

T0,

i65,

365,

Qag0,

2S.m
20,1
120,
75,0
0,0
15,0

9145
165
7.0

14270
1,300
1.681
1,580X10

88,0
0,0
HEL TUM

88 .0
0,240
12,0
$S=310
13,58
&, 2




FUE( ASSFMRLY TC=CHSLet 3> TN CORE HEIGHT 0,24 IN

FUEL ASSEMHLY PgdSlu .

LATVICe PITCW, 1IN

e T UUTSITF wlLIF AL 58 FLATS, TH
buct Insite wInTH ACE IS FLATS, 1w
DycT wajL THTCRNEDSY, T

DT wagrl CoumPuUsSETLun

MaxlMlsm ap L gaklLt oTrEgS T DUCT wall, PSI1
Prpak STRESS N DULT CupNer, PSI
NOMEINAL STPRgS Tn LUCT CnRNER, PST
SNOLUM GAP mplwbeh ASSeMu) [Ed>, TH
UNIT Cell awpd, oy IvN

NipMpr kR b Fie . PIND Fepw aASSFMH| Y
SpalER Cun(FeT

PITOUM (TwlaNpULAK), I

Frel PIN DIAuBETER, IN

FUel PIN PITem/01AMETER

ATRE SPalLER nIAMETER, N

LEALTH OF Fupl SUNDLE, N

AcTIvE CHwF gelbwT, 1u

AYTAL S{adhey THICENESS, TN

AXJAL REFLFCTUR THIUKNESS, I
PLENUM LENGTW, IN

FlenuM POSTT 1Ol

VOLUMF FrRACTIUNG AT bLOGINING vr L TFE
FrEl AT HAR_ 1 % V,L.
Ll anT 0,500024

INTERASSEMEL v LAF C,un94up
TATAL SODIUM

Cy av (1e JUIRRT
SpaleEr D UL T
puct 0.,077695

TATAL STRULTwAL
PEILET«CLAD naF
S

TOTA HgAVY METAL IM (Usp, kG

WEIGHWT JF PIN BlDLE, Kb

Frigl

Cyal 37,025
SPaCER 6.02¢2
DUCT (100,00 TNCH SECTInN) 29,109

TOTAL STRULTRRAL
Ay TAL RFFLECTNK
TOTA

c-91

PIN

S.6H807
5,480
5.25¢2
0,117
SH=1106
18,000,
34,204,
én,e27o,
0,201
28,0003
i
WIRE WKAP
D.284
0,240
1,184
0,044
100 .0
32,0
1R,0
0,0
32.9
TLP

n,43808¢

v.36%b0

0,19745¢2
0,0
1,000000

20,859,712

129,280

TR, 7154
0,000
202,044



PUFL ASSEMHLY TUw(H3IC=- 12 IN COKE HETGLMT

RADIAL RALANKET ASSEMELY FSTR

LATTICE PITCH, IN

DUCY NUTSIDE wIDTH ACw(Sg FLATS, 11
DuCT INSIDE WILTH ACRIgs FLATS, IV
DUCT wALL THTCKNESS, Tn

DUCT ~at L COMPOSTTILUY

SO0LIYUM GaP RpeTubkbN ASSEMRLIES, IN
UNTT CELL 4ARfFA, Su IN

NyMBEkR (F FURL PIND PeP aSap™MBLY
SpPACEN CUNCEPT

PTTCH (TkIANRULAR), IAM

FUFL PIN DIAuETER, IN

Furl PIN PITEH/DJAME TEp

WIRt SPALER nlareTbk,

LENGTH (OF FueplL BUNULE, Ty

VOLUME FRACTIUNG AT BtGIuING (IF LIFF
FUEL AT Q9,0 % T, v,
Cool anNY
INTERASSEMB| y GAP
TOTAL SODIUM
Ci ab
SpalEk
DucT
TOTAL STRUCT|RAL

SimM

C-92

0-24 lr' PY“

b, eno7
S.480
5.252
0,117
58«31
0e201
eb,n003
127
wlkt wKRAF
0,450
0 upn
1,070
0,030
10060

0,589328

0, 190112
Vel'mFudye
V,205955%4

NaUu638721
0,003202
D7 7698
U,144018

1,000000




FUFL ASSEMSLY T(=Cbsl=t 12 [ CNPF ~eluHdl 0,20 LN PTN
GENERAL FL ANT PatTa
Pranwe R, ™MaT /4,942
Lot AQRANGFMENT HE xaGUNAL
NipmBER OF RO S Is L9 12
NpmHpe bk (8 Crpk LATTICr P1s1TININS 97
NUIMKF R Ok D2pVER AaSEMol (2 373
NUMHER F ity TR mO) P T TTONS o4
THERMAL kyDwallp g vaTS
Fpal T INLET TEMPERATUNE, DFG F 549,
AVERAGE TeMPeraTHRL wIgp 202058 ReacTiin, NEL F 2R0,
AyeHAGE NEACTUR DUTLET TEAPERAT(=F, ObG F 875,
TOTAL 2EACTLR CUGLANT Bl 9w, | K/ pKH 1.177x30
ByePsSs LUy, % LF T7al S.000
PEWAI TY F Ik pvEk=COL I RLANKET, oFG 770,
AVERBLF TFMppkATURE FIgF ALR 1SS CWWr, DEL F i0S,
Max M) TrmpexaT IR% rlgr 4L ISR (NWE, Uk F oS,
AVEFRAGE DXIVeS FURL ttlr) 1 TemPpRaTiRe, JbG F Swl,
Maxitum Cngiy aNT vELOCTTY, FT/95cr 22,2
Aveh Gl ( JRE CUILANT Wit e ITY, BT/3FC 17,5
TeMPERATURE ARUP wETwee 0 GLANT A 4N DUCT, JtL F 120,
PReSsURE uRip alKUDS L1 wt W0le, Pat Q4,4
EaTI~aTt i FEMAINING PreSQUE uNnP, w81 0,0
Lie T DESTLY PREDSURE vmiip, P&] S4,.4
PHYSTCS (ATA
FRALTIN uF oOwE® [n FpRy, 91,5
FRa(CTION TF punbk 1IN ey Ta] ~LAIKLT, % 1.5
FwaCTIprn OF pOWER Inh wahrpp sl ANKET, % 7.0
PeaK Tri aVEFpAGE POwER Th FOkE
KADTAL 1,27¢
Ax 4l 1,300
TOT AL 1,651
PFAK LAMAGE glLUENCE, vT x> ), ME V) 1,390x10
FUEL PIN DATA
FUEL PELLET pENSITY, 4 T 0, R8,0
DIAMETHIC GAap, MILD 0,0
Filgl PIn SUNN HELIUM
SMEARED FUEL DENSITY, pLaANAR NOMINAL, % T, 0, BHE,0
FUEL PIN OUTER UIAMETER, TN 0,260
FUEL CLAUDINg THILKNESS, MILS 13,0
FUel CLADDING CUMPUSITINON 55310
Prpan LINEAR pUWEK IN Flp} , Kw/FT 13,8
AVERAGE LINFAW PUWEN TN FUEL, KW/FT 8,2

Cc-93



FUFL ASSF™BLY TCeCh3iLer 12 TN

FUEL ASSEMRLY PESTGN

LATTICE FPITCw,e IN

(O=p Wt ToHT

DYCT GUTSICF WIUDTH 80w 53 FLATS,

DUCY INSIneE wlnNTW Alkigy FLATY,

DiET WALL ThyCxNEDI, Tn
DUCT ~ALL COmMPUSITION

MaxTvumM A LtwdkLE STwe s 14 DUCT WAy,
PrpaA¥ STRESS N DUCT Liknfw,
NOMINAL STRFeSB IN DULT Cnirhbx,
SONIUM (AP kp TwpbEN BbnpMuy [FS,

UNIT CELL AmpA, 86 N

PSI

NyMbBER (F FUupl PIND Frr psoFMBly

SpACEFK CUNCEeT

PITCH (TRIANEUL AR), I
FUelL PIN DIAMETER, 1N
FUEL PIt P1Ter/018YeTre
WTIRE SPACER plaMETER, 1N
LENGTH OF Figl dUNODLE, In
AcTIVE CURE wEIGHT, Iv

Ay AL RLANKEY THjCANESSg, 10

AXTAL REFLECTLR Thl(kveSsy,
FyENUM | PNGTH, In
p[FNUM PUSIT]UN

VOLUME FRACTIUONG AT beGINTNe VF L IFE

FuEL AT &8, % T,.D,

ConlLanT
INTERASSEMB| y LAP
TOTAL SOLIUM

Cyab

SpaCEk

buc?

TOoTaL STRUCTRAL

PELLET»CLAD nrAF
Sy

TNTAL HEAVY MET,L IN CUKE, «G
WEIGHT OOF PIN RyNDLE, KO

Furl

€ ap

SPACER

DUCT (100,0 TNCH SECTIENY
TOTAL STRUCTRAL

Ax1AL REFLFCTOR

TnTAL

C-94

IN

Pa7
TN

20 In PIM

56,0825
5, k8¢
5.698
0.tu?
$S8=316

Par 1,000,

33,325,
°rR,t76,
h,20l
32,0405
33
w[RE wrRAF
0,307
0,260
1,180
V.04’
100,90
3¢.0
18,0
U,0
32.0
TUP

0,4U44273

U, 401942
D,Ub499Y
0,360941

g, 1004212
o ut?771
0,V008U2
0.1887806

0,0
1,000000

cu,0it,745

151,731
44,451
7,409
PR, 087

79,547

0,000

231,278




FUFI. ASSEMRLY TC=(psl=1 12 (N CORF HEIGHT 0,26 IN PIN

RADIAL RLANKET ASSEMBLY ugp&IGH

LATTICE PITCh, IN 0,085
DUCT UJTSIDE WILTh ACwO8s rLATS, IN 5,882
LUCT TNSIDR WiLTH ALROSS ELATS, IN S5.008
DUECT watl THICANESD, Tb, 0,107
Duct walLl COmPuUSITIUN 58=316
SADIUM GAP RplnttN ASNFMELJES, IN 0,201
UNTIT CELL awpd, oL IN 32,0408
NUMBER [F Flipl PINMD PER aASOEMELY 127
SpalFR CYNCEPDT WIKE WKAF
P11lw (TRIAN@ULAS), 1N 0.u95
FLUFL PIN NIAMETER, 1IN 0,402
FUel PIN PLTeH/DIANETH R 1,070
WIRE SPLLEF mnIAMETER, N 0,032
LENGTH DF Fugl BUNLLE, Ir 100,0

VOLUME FRACTIune AT BEGIMING IF LIFE

FUelL AT 90,0 % T,D, 0,600434
ConLaNnT 0,199034
INTERASSEMH v LAP 0, 064099
TRTAL SUbTUM 0,264637
Ci Av O, ubdRLT
SoACER 0.003200
buct 0.,0600R02
TOTAL STRUCTRAL 0,134929
SyM 1,000000

C-95



FUFL ASSKFMALY T(«(E3L ey 12 IN COFF HETWLHT 0,28 IN FIN

GENERAL FLANT naTa

Porwbw, ~atl 2,942
CNRE ARSANGEMF T HEXAGUNAL
NUMBER (F MiwS IN LUK- i1e
Nimmpkk OF Cpopk LATTIOS POSITIONG 397
NUMBER (1F DRTVER ADDEMEL TE > §73
NipMbker (F CONTRUL ®UE posTTIONS 24

THERMAL rMyrRAU 1C uataA

KEACTUR InLFy TEMPERATME, DEG ¥ 59%,
AvERAGE TeEMLpRATURL RISF af%tiny REACTCR, De6 F 8o,
AVERAGE HEACTUR LUTLY T TemPe hATHRE, DFG F 875,
TOTAL KEACTND CHUCANT Flgw, Lb/Hk 1.177x10
ByePaSS Fluk, % 1F TOTaL 34000
PENMAL Ty PO nebrelUOLTNG RPLANKFT, DEL F 70,
AVERAGE TEMPeRATUKE KJI&F ALRUSS CNkE, Lkl F io5,
Max IMUM TeMperal UKt WI&F aCR0USS CHNE, DEG F inb,
AVERAGE DRIvgk FULL DUTLFET TEMPERATHIHE, DFG F 9et},
MaxIMUM Copant VELUCTYY, FT/SEC 19,2
AvekaGE Cidkk CULANT VveLacdTY, FT/5FC 15,1
TEMPERATIRE plkOP BETwken il ANT AND DUCT, LEG F 1¢0,
PRESSURE nDWap aCrKULO FIN UL LF, PS] 8.5
EQTIMATED REMAINING Fupssii-E DR(P, PS 0,0
DueT DESIGHN pRESSUKkL [ pap, PS] 38,5

PHYS1Ch® UATA

FRrACTION OF pliskk [t CrRE, % 91,5
FRaCTIon OF oUOwkk L' axlap BLANKET, % 1,58
FrRACTION OF pOAER QN waDTAL HLANKFT, % 7.0
Prak T AVERAGH POMER 1w CHKE

RADIAL 1,270

Axlay 1,300

ToTaL 1 o651
Prax DAMAGE plUEWLE, wyT (r > g1 MFV) 1.,20UX19

FUEL PIN DATA

FUFL PELLET pENSITY, % T n, B8, 0
DIAMETRIL GAp, MILa 0,0
FUElL FIN RmUNA HEL [ UM
Sup BRED FUEL DENSITY, o aN4R NOMINAL, % T D, B, 0
Furt, PIN QUTER DIAMETrp, 1 0,280
Fugb CLAUDINe THMICKNESS, MItS 14,0
Fuel CLaADDINg COMFUSTITION 8Seti0
PpaAK LINEAK pOWER IN Fup |, KW/FT 13,8
AyERAGE LINFpR PUwEk In FUEL, KW/FT 8,2

C-96



FUFL ASSFEMBLY 1(0=CLBASCe1 32 IN ((RF WE[GAT 0,28 IN

FUEL ADSEMRLY DpSIGN

LAaTTICE PITCwH, TN

OUCT HUTalur wlLTH ACKASE FILATS, TN
Dig T INSIDE wIDTH alrges FLATY, IN
OUCT waLL THTCXNESS, Im

DUCT wapl CowF ISy

MaxTvitn A L owdbslt oTRESS 1 UCT wdy L, Pojg
Pramk 3TRESS g0 LBCT LoknpR, PST
NOMINAL oTKE ¢S Lw VBT CnpuEw, PO
SODAN™ GAP RpTokEN AaseMp) [ES, 1M
UNIT CELL ARFA, SU 1w

NUMBER F FijplL PIND Pric sS2FEMHLY
SpACEN CriNLFpT

Pryle (TRIaNgULAR), ¢

FOEL PIN DlAubeTbr, |n

Fuel PIN PLTprr/0]aMETE R

Wtk SFACER plaMpTew, 1w

LeHBThH OF Fitgl BUNOLLE, T

AcTive Cukb welbml, i

Ay AL R{anwfy THICANESS, IN

AxTaL WeFleryUr THICKNESS, TN
PLEvaM™ | ENGTR, IN

PLeNgM PUSTTYUR

VOLUME FRACTTIUNG AT HMEGINTNG (F LIFE

Fuyel AT ®8R_n % T,.L,

Coil. ANT e 505845
INTERASSEMRL v (AP 0064382
Thtal sGDruw

C| Al 0,105859
SpALEK 0,015001
buct 0,0%0199

TOTAL STRUCT WAL
PFLLETeCLAD raP
Sym

TOTAL neayy METaL In CURE, wG

WEIGHT 0OF PIN miNDLE, kG

Fuel

CLaL SC,39¢2
SpaCFk 8,993
DucT (10u,0 TNCH SELTINN) 27,680

TOTAL STRUCTRAL
AxlalL REFLECTUR
TOTAL

Cc-97

PIN

0,50¢5
6,29%
b,1US
0,090b
58=110
8,000,
32,783,
ZR‘SQQ'
0,213
56,6853
3581
wWIRE WRAP
0s330
0,280
1,1RY
0,080
100,0
32,0
18,0
(V]
32,0
TLRP

0,450019%

0,370227

0,179758

0.0
1,000000

27,847,941

175,972

8e,672
000
2e2,bud



RAD[AL RLANKET aSoEMRLY “ESTAN

LATTICE PLTCH, IN

Duc? wiTsTuk wiuTh 8CFSs PLATS, TN
DUCT INSINE wlnTH ACR0gS FLATS, I
DUCT wWALL THTCKNEDD, TN

DucT aaLL CmPUSTITLION

SAPIYY AP HeTwERl ApsFmMuy TE3, TN
UNIT GELL amed, dU 1w

NiMBER (F Fligl PIND Pro agbEMHLY
SeACEK (UiNCERT

PITCH (TRIAMRULBR), InN

FUEL PIN DIAMETER, I

FUFL PIN PITpeH/U1AMETRC

WIPE BPACFR n[aMETEN, [N

LenmbTr (F Fugl =UnCLE, Tr

VOLUME FrRACTIUNg al 8EGI* yNG B L TFE

FLlEL a1 9n,0 % T, U,

CRNLANT J.,e0eg219
INTERASSL M| v AP D,ubd 382
TATAL SQLTUM

CpLaAb Ua,065705
SpalCER Q.005302
buct 0.uS0199

TATAL STRUCTHAL

Spm

Cc-98

£.5085
6,29°
b s
40%0
$58=210
0,215
§6,0853

127

wlkE whap
0.533
9,498
1,070
0,039

100,0

0,008194

D,20b000

0,12%200

‘-0000\)0




. FUFL ASSEMRLY TL=(H3L={ 16 IM CORE HWEIGLHT 0,240 IN PIN

GENERAL PLANT T ,T4A

PowkR, MaT 3,150
Cowk APRANGEGENT HEXAGUONAL
Nyt MBS Ie Lkt 12(R)*
NiMHER (F Clfobk LATTICF FRSITIUNS 179
NitMBfF R 0F DRTVER A33EMpL TFD 355
NyMBE R F CrigT=ijl kah pngpTTUNY 24

THERMAL ™~ynRAHp s DaTe

HEACTile [NLFT TEMFCFATRFE, (G F 59%,
AyeMALyr TEMPERATURL sk ACKUSS WREACTIHIK, DEG F 2RO,
AyFRaGF REACTLS UTLC T TruaegRaTuwF, DEG P 875,

TOTAL REACTOn LUULANY piriw, Lm/HNW 1,260x10
RyaPaa3 FLOA, % (1F TUTa| 5,000
PENALTY FOF mVEReCLUL TG RLANMKET, DFL F 70,
AyFraGE TFMpeRrAaTURE BToF ALPOISS COkKF, tEDL F 365,
MaxIMUM TEmMperRATURE RIGE ALRYISS CHOFE, DRy F 365,
AyERALF UNRIvek FUBL UOT (T TeMPERATHIRE, UEG P Sn0,

Max IMUM Cipgp anNT vELUCTTYY, FT/SEC 26,3
AVFRAGE Ciglre LUl dT weypclTY, #1/70¢C 20,7
TEMPERATURE nuOP BETween CLULAwT 8A1 DUCT, DEL F 129,
PRFSSUKE DrLp ACFULDS PN RUNDLE, P51 75,0
EsTIMATED HEMATNING PrESSI=E DROP, PS) 0,0

Dnet DESIGH pREdHUKF nPruop, PSI 75,0

PHMYSTCo NATa

FraCTIONM OF pUwEr In CORF, % 91,9
FRACTINN OF pldwew [N &x7a| HLANKET, % 1.5
FRACTIUN OF plWkR IN KaDTAL HLANKET, % 7.0
PEan Th avEwaGe PUWER N FuRE
Rablat 1,270
AxTay 1,300
ToTaL 1,651
PEak DaMAGE pLUENCL, tyT (8 > 01 MEV) 1,880x10

FUEL KIN DATA

Fuele PELLET pEoITY, x 1.0, Beo0
DraMpETRIL Gae, MIL» 0,0
FUFL PIN RBuUnp AELTUM
SMEARED FIIE| DENSITY, pLanar NOMINAL, % T.0C, LI
FUrlL PIN OUTER DIAMETEE, TN 0,240V
Fiipl CLADDIMA THICKNESS, MI| 12,0
FIUeL CLADDINR COMPLOITION $S5=310
Pgak LINEAR pOWEK IN Frp, Kw/FTY 13,5
AyFRAGE LINEAR PUWEK IN FUEL, Kw/FT 8,2

* (Ry INDICATES THAT 3 SUaasSSEMBLIES ARk REMOVED FRUM EACH CORNER
QF THE NUTER puw

Cc-99



FURL ASSEMBRLY TC=(BsC=1 36 IN CkF HEIGRT 0 240 IN pPIN

FUBL ASSEMRLY DEpSIGH

LAaTTICE PITCwl, IN 5.7954
OUCT UUTSIUE WIDTH ACK;,Sg FLATS, Tw 5,890
DUCT IN8IDE IuTH aCrkuss FLATS, N 5,35
DycT wall ThHYCXNESS, 1w 0,119
DucT wal L CriuPaSITILN 88«30
MaxXI™MUM AL LDwanlE 2TFESS TH DUCT wa L, P51 14,000,
PEAR STRESS nM DUCl (rerpw, FSIT U, %04,
NaMInag STREQS IN LUCT CuktFF, Pol 2k, 3%6,
SANDIUM GAP HeTweeN ASepmuy £S5, TN n,2006
UNJT CELL dBpd, St In 29,0908
NI MGE R (F Flipl PINO PER a85E™Bly 331
SpaCeER (UNCEDT wlhf akaAF
Pr1lw (TRIAMAULSK)Y, 1. 0,2R9
Fuel PIN nlsveTew, 14 0,240
FrielL PIN PITeH/DIAMET 1,200
WIPE OPALEX nleMETER, 1t 1,04%
LENGTH (OF Fupl ®UNULE, 1w 10u,n
AcTIvE CURE QEIGAHT, T¢ f0,0
Ax1AL KLANKEY THICRNESS, T 16,0
AxTAL REFLECTYODR THICXNpSs, IN V,0
PLENUM | ENGTH, 1w 36,0
PLENUM FOSITON TUP

VOLUME FHRACTIUNG AT BEGIr NG 1 LIFE

FUEL AT 88,0 % T.D,. 0,410930
COOLANT U,310090
INTERASSENMHL y GAP Ve 0eIRS

TnTAL SQDTUM ,385913%
Ct aD o UITRDY

SPACER h,U2lReE

buc! U,07782%

TATAL STRUCTKAL 0,197151
PELLET=CLAD AP 0,0

SymM 1,000000

TOTA| MEAVY METaL InN LURE, Kk e1,%ve, 154

WEIGHT OF PIN Bp~NLLE, ®G

FUEL 129,0AR5
Cy a0 3M,504
SpaCek 8,594
DUCT (104,0 TNCH SECTI(M)Y 11, %5Y
10TAL STRUCT|IRAL 78,450
AXIAL REF|LECTOR 0,000
TOTAL 2ul, 74l

Cc-100



FUEL ASSFEMBLY TCw=CHB3(=1 16 UM CORE WEILHT

RADIAL “LANKET ASobMALY DESTED

LATTILE PITCHs, Lie

DUCT JUTSTNDE AIVDTH &Cr(95 FLATS, IN
DUCT LNSINE , Told ACFROSS FLATS, IN
DUCT wALL THICOHNRSS, |n

Dyct #~ar L ComPuITLLN

SODItM LaP KeTweEN A98gpMa) 1Fa, N
UNIT CRELL ARgA, Su 1w

NUMBER (F Filcp PIND PFr AQSEMELY
SPACER CUNLFOT

PITUR (ThkIANaULAKF)Y, IN

Fisbl PIN DLAwETER, IN

FUEL FIN RITrr/DJAMETF g

WTRE SFALEW plaMplek, 1H

LENDLTH DOF Fhrl sublle, Tw

VOIILUME FRACTTUNg AT BEGININE F LIFE

FOEL &T 9p,0 % T,.0U,

CoLAaNT
INTERASSEMBLy GAF
TATAL SUubIUH

Cy aD

SpACEK

puct

TOTAL STRUCTHRAL

Sym

Cc-101

0,240 IN PIN

99,7958
9,990
5.3%9¢
Vel119
SS=310
0,200
29,0904
127
WlWE AkAP
0.“07
0,037
1.070
0,041
1904,0

0,589683

V190064
0, 069823
0,265687

N,DbiTUS
Q,u03202
V077523
0,1448430

1.000000



FUEL &SatMBLY T(C=(LB3C-y 30 M CPRE METGRT 0,200 IN PIN

GENERAL PLANT DaTA

POWER, MnaT 3,150
CORE AKFANGewENT HE ¥ ALUNAL
NUMMER OF Rr 48 IN LUFE 12(R)*
NpM@ER (F Copt LATTICE FagiTIuNg 379
NUMBER (F DRYVER AD8EMRL TFD 355
NpMHER (B CoOMTROL KO BFISTTININS sd
THERMAL HYDRAUL 1C DATA

REACTUR INLETY TEMPEWAT KL, DEG F 54Q5,
AVERAGF TEMPpRATUPE KIGE A(CRUSS REACTHR, DEG F 280,
AyEFRAGE REBMCTUK UUTLET TemPERATIHIRF, UbL F 875,
TNTAL PEACTOR CUULALT B fw, LB/MKE 1.,200x10
ByePaSs Frow, %« uf LERR X 5,00V

PENALTY FUR AVER=LULLTIAG REANKET, DFG F 70,

AyFRAGE TEMPERATURE RIGE ACRNSS CyRE, DEG F 165,
MaxIvbr TEMPpRATUKE PIgE ALKUSS LUKF, DEL F eS,
AyFRAGE DRIVER FUEL OUTLFT TEMPFRATURE, URG F e 0,
MaxIMumM COOp ANT VELUCTTY, FT/SEC eh,n
AVERAGE CNFE CUOULANT Vel rlITY, FT/z5gC 19,7
TEMPERATHRE nRUP bBLTweyN CHOUL ANT &MD DULCT, NDEy F 120,
PRESSURF DROp ALKULDS PIN RUNDLE, POT 69,8

ESTIMATED RemAINING PRESSIIKE UROP, e51 .0

OF THE QUTER puw

C-102

DuUCT DESIGN pRESSUNE nrup, Pol 69,5
PHYSTCS® DATA
FRACTION GF pUWEKR IN CQRE, % 91,5
FRACTINON OF pUwnkk IN 4x1ap BLANKET, % 1,58
FRACTIUN OF oUwER NN wAGTAL SLANKET, % 7.0
Prpak T{) AVERAGE PUmER THh riRE
RaDTAL 1,270
AxIa) 1,300
TOTaL 1 eb51
PraK DAMAGE gLUENCE, NYT (E > ¢ 1 MEV) 1,350X10
FUEL PIN paTa
Fugl PELLET pENDLITY, % T p, RB, 0
DTaMETIRIC Gap, MILS 0,0
FUFL PIN RMONp HEL T UM
SMEARFD PURL DENSLITY, pranaR NOMINAY , 2 T i, BB .n
FUEL PIN QUTEP DIAMETEL, TH LePol
FUEL CLLADDINR THILRNESS, M1t S 13,0
FUEL CLAUDING CUMPLSTITION S6=310
PEAK L INEAR pUWER IN FyF|, Ka/FT 13,5
AyERAGE LINEpR PUWER IN FlEL, Kw/FT 8,2

*+ (Ry INDICATES THAT 3 SURASStMBLIES ARE REMNVED FRUM EalH CORNEN




' FUFL ASSEMELY T{wlbolwt 1m TN FOKE WETOLHT 0,200 IN PIN

FUEL ASSEMRBLY NpSIGN

LATTICE PITLw, IN 6,0905
PUCT OUTSIDE AJLTH ALKNGSS FLATS, TN 5.91¢
DUCT INSINE wILTHM ALrFLSS FLATS, IN S.068
DucY waly TryCohESS, TN 0.121
PUCT wa L ComPidIT]I0N 35=11#6
Maxi™MUM ALl PparlE 5TRESS TN DUCT ~ALL, P31 13,000,
PEAK STRE3SS 1™ DUCY CopNpr, BS] 34,242,
NOMINAL STREQS IN LUCT (APNED, PST 2r, U380,
SpplidM GAP HplwpeN 88spMa) IEa, TM Vet1B7
UNTT CeLL ARp &, Sw T4 32,1882
NygMeg b (0F Frupl PINOS FFRp pAR5FMRLY 331
SPaCER CUNCFPT WIKF WRAP
PTTUH (ThIANQULAPY, In 0,307
FUEL PIN DI1AMETER, | 0,260
FUEL PIN PITrm/uiAMpTen 1,180
WIRE SPALEW nlaMglTtk, 11, 0,047
LENGTH (F FUplL AUNCLE, Ty 104,0
ArTivE C(URE wmEiGRT, |t 36,0

Ay TAL BLANWEFY THICOANESS, T 16,0
AyTAlL REFLECTUK THICKrESs, I™ 040
PLENUM { ENGTH, IN 50,0
PLeNgM PUSITYON TUP

VOLUME FRACTIUMg AT KELGINING UF LIFE

FILEL AT A8.0 % T,U, ¢,442235
Conlant 1,300857
INTERASSEMEl v GAP 0,060400

TnvaL spobyue 0,360963
Ciab 0.,105734

SpACFkK 0. 017689

ouct 0.075379

TNTAL STRUCT\RAL 0,19680¢
PELLFT=CLLD AP 0.0

SiMm 1.000000

TOTA] HEAVY MeTal [h LLKE, w6 25,709,305

WEIGHT OF PIN HuNuULE, ¥06

FupL 151,730
Cy AU 45,188
SpPACER 7.700
DucT (104,00 tNCr SELTTEN 33,789
TOTAL STRUCTIIRAL 86,683
AylAL REFLEC TUR 0,000
TTAL 238,413
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FUFL ASSFMRLYy Tl =LBSCw 3m 1Y Cukk HE [T

RADTAL BLAF¥ET aodbMBLY DESIRM

LATTIC& DITCH’ I'V

ODucT VNTSInF AlDTH ALRDsg FLATS, IN
OcT Imslur 4IDTH ACRNLGS FLATS, IN
DUCT wALL THTCENESD, [»

DuCY w~alL ChomPUSITION

SANIUM GAP MeTwipp N AsspMry (7S, 11
UNTIT Lr{l &Ffgb, Su IN

NOMREKR 1 F Filgl PIND Pruw agabMBLY
SpaCeR CUNCEDRT

PriCe (TRIANAIIL AR}, TN

FUslL PIr Dl1aubETEw, N

FUFL PTh PITer/DoME T

WIRE SPACFW nTaMelik, 1N

LENGTH UF Filet, BUNuLE, Tn

VOLUME BFHACTTUNG AT HEGINTMA F LIFE

Fuel AT 90,5 % T,0,

CnoLAMT
INTERASSEMRl v (AP
TATAL SNPTUM

Ci AD

SpACER

ouct

TNTAL STRUCTIKAL

Spim

C-104

Clle0due

N, UpdSe9
0003245
D,u753179

0.°200 IN FIN

0,090%
5,910
b.ant
Va2l
25=310
0,187
37,1862
107
wlmpE wakAP
) et49%5
N,do0d
1,074
NL,n3c
104,0

0. 597079

0,2591 24K

0,143193

1,000000




FURL ASSFMBLY TCe=ULbilet s [N CORE wE TiHT Detn IN PIv

GENBEwRAL Pl ANT [ aT2

PRwt bk, Mwd 3,150
CnPE ARPANGEMENT HEXAGINAL
NyUMBE R (1F RS I8 Lot 12(R)*
NpMBE R (F CORE LalTTCE PHSTITIONS 179
NUMBER (F DRTVER ASSEMRLJFS 355
NUMBER (1F CiipTRUL FUD PusTTTUNS ou

THERMAL HYDRAUL 1L LaT#

ReACTUP INLFT TEMPERATIRE, DEL F 895,
AVFRABE TEMPERATUKE RIgE ACRNSS RFAaCTOk, DEG F 2RO,
AVERAGE REACTUR UUTLET TemFerpTiikE, DEL F R7S,
TOTAL REACTHR CHULANT Fliw, LE/HK 1,260x10
ByeFasSs Ftuw, % ub TuTsy 5,000
PENALTY FOW nvekeLULLING RLANKET, VEL F 70,
AvebAGE TEMEprRATUME R]1sk ALRUSS CilhF, DEL F 365,
MaxTMUM TEMpERATUKE w]&F ALRUSS CORF, DEG F 365,
AvERAGE LRIVER FUFL LUTIFTY TEMPFRATUKE, URL b 9oy,
MaxIMUM L0t aNT VELUCYTY, FT/SEC 21,5
AVvERAGE CORE CuobLabT velnclTY, FT/5¢C 17.0
TEMPERATURE pRUP BETwbEN CUOLANT AND puCT, OEG F 120,
PRESSUFE DRup ACKLLD b3 BINDLE, POHT 49,2
ESTIMATED REMBINING FPrgSeunk DRNOP, POI G0
DUCT LESIGM pKESHUFE Liknp, PO] 45,2

PHYSTCS DATA

FRACTION UF pUwER [P kg, % 91,5
FrACTIUN DF pUwkk th axtal BLANKET, % 1,5
FRACTIUN OF pOWER IN kaDTal RLAMNKET, X 7,0
PEAK T AVERAGE POUWEKR i CURE
RADL AL 1,270
AxIaL 1,300
TuTal 1e651
PEAR DAMAGE gLUENLE, nyT (E > 0,1 MEV) 1.,200x10

FUEL PIN DATA

FUEL PELLET pENSITY, % T _n, e, 0
DyaMETRIC Gap, ™IL® D40
FUEL PIN KUNP HELIUM
SMEARED FUEL DENSITY, Pl ansR MOMINAL, % T D, 88,0
FUEL PIN NUTER DIAMETFR, th 0,289
FUEL CLADDINg THILKNESS, MILS 14,0
FUEL CLAUDING (IOMFUSTIT NN Sh=316
PEakh LLINBEAK pUWEP IN FUEL, Kw/FT 13,8
AVERAGE LINEAR PUWEKR IN FHEL, XWw/FT ko2

+ (Ry INDICATES THAT 8 siRagstMBLIFS ARE WKEMOVED FrRUM EACH CURNER
OF THE NUTER plw
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FUFL ASSEMHLY TCe( kL= Th It CliME HETGHT

FUEL ASSEMHLY [¢bIhr

LATTICE PITCu, 1v

DHCT (OISTDE wILTH 80K Sy P} 1S,
DHCT INSIME 41T Te 2(R8S FLATS,
DUCT wapL THI(KNFS2, In

DucT waALL LomPitSTI T o

T
1t

MaxiMUu™ sL L0 ARLE DSTRESS TR LULT wall, Po
PEaAK STRESS N LT CrphpRr, PO

NAMINAL STRFEgS It UINLT Crirr Fr, B8

SONIUM GAF mMpTeeeN ASxpMual IHS, [N

UNIT CelL Awgd, 30 1N

NUMBER (OF Fipl F{ND PEL AGSEMKLY

SpACER CUNCFRT

PITUH (TRIANAULARY, It

Fuel PIN DlaweTbk, 1t

Fijpl. PIr 21 Tprm/supbMpTn
WIRE SPACER mI&MrIEk, 1t
LEMLTH OF Fpel woINLLE, [»
ArTIVE Cib WFIGHT, It
AYTAL bl &NKFY THICRANFSg, T
AylAL REFLECTUF THI(LK:FSy,
PLENIIM [ ENGCTH, Lt

PLENUM FUISTTTUN

(I

VOLUME FRACTIONS AT HBeGINING Lk LIFE

FUEL AT B8B,n % T.1v,
ConLanNY
INTERASSFMAL Y AP

TNTAL sSOuDTUm

Ci aD
SpACEK
et
TRTAL STRUCTkaL
Pri Lt TeCLAD naAP
SyM

TOTAL MpAVY METL Iw CUNE, &G

WEIGHT UF PIN wiNDLE, *G
Fuel

Cpab

SpaCEk

DucT (104,00 tNLH SECTINN)
TOTAL STRUCT{IRAL

AyJbL REFIECTOR

TNTAL

Cc-106

‘)026() IN lel

66,5185
6,321
6,103
tea199
s»d=3106
19,090,
33,527,
8,393,
1,197
in,7981
331
wlkt akAPR
(te 330V
U'ERU
1,180
0,050
104,0
Ie,0
16,0
nl(‘
36,0
Tup

)

¢ U035

N.,304907
0L,0898 39
0,304437

(1,16923%
Ul,017094Yy
LevbST707
0,1800924

¢ 0
1,000000

29,816,704

175,971
§2,40¥
B9l
32,7208

94,073

0,000

210,044




FUFL ASSEMRLY TC=(E3( =1 ¢ IN COkE HEIGHT 0,260 IN PIN

RADLAL RBLANKET poatMbELY CRSTGY

LATTICF PITCRH. IN 6,518%
DUET LUTSIDE ALLTR ACwnSS FLATS, TN 6,321
DiET INSIDE LIDTH ACKHSS FLOTS, IN 0,108
DUET WAl L THYLRNESS, Ir Ca109
LucT waLlL CrmPruialljun SS=310
SHnIuUM GAP wpTwaBEtN a58eMpl [Fo, TN 0.197
UNIT LELL AFpA, SWL [N 36,7981
N{IMBER IF Flgl PTHD ®rp aSSr™HLY 127
SPACER CUNCHFPT wWIKE ARAP
PITCH (TRIANAJLAR), IN 1,533
FUFL PIN DIamETER, 1IN 0,498
FUuel PIN PITem/UTAMETrg 1,070
WIRE SPACEKR n[AMETER, 11 0,035
LENGLTH OF Fuel, bULNwLE, T 104,90

VOLUME FRACTIONG AT BeGIntbn oF | IFE

FuUEl AT 90,0 % T,D, 0,6000329
Cnnt aNT 0,201899
INTERASSEMBL y GAF 0,0895%0
TnTAL SODTUM 0,201129
Ct AL 0, 00580d
SpACLEN 0,003292
onet C,068747
TOTAL STRUCTHRAL Uetll32hue
Siim 1.000000
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FUFL ASSEMBLY TCw=(bdles 3> 1IN CURE HFIGHT 0, cuy IN FIM

GENERAL PLANT DaTA

POwER, MnT 2,942
CHRE ARRANGEMENT HExaGUNaL
NyMiE R OF ROLS TN (uRt 12
NUMHBER 1)F ((pt LATTICE prelTIUNS 397
NYMBER (¢ DRTvEKR AaSEME| [Fb 173
NUMBER 0F CONTRUL KL s OSTTIUNS P4

THERMAL HYDPAULYC DaTe
REACTOR [INLEY TEMFERATORE, DEG F 595,
AyERAGE TEMPeRATUKE kKISE ALRUSES FFACTIIF, DEG F 80,
AVFRAGE REACTIIR UUTLET TeMPEVATHKE, DFG F 8759,
TOTAL REACTHp CUOOLAMT Fitw, [H/HF 1,177x190
By-PASS FlLtlw, % OF Tairag b,n0v

PENALTY FNR AVER=LUDL ING RLANKET, DEG F 70,

AyERALGE TEMPERATUFE Kighk ALROSS (NRE, DEL F 365,
MaxImipd TempeRATURE FIqF A(RUSS CORF, UEG F 365,
AVERAGE URIVER FUEL UITLET TEMPeKATHKE, UFG b Yol,
MaxIMUM COtig aMT VELGCTTY, FT/Z8ETF cS,.b

AVERAGE CORE CUULANT welncITY, FT/5FC 2041
TEMPERATURE pkUP bBETweeN CcoDLANT abnd DLCT, DEG F 120,

Prto3UkE DRpOp ACRULDS @1n RUNDLE, Fo1 75,0
ESTIMATED KFMAINING PwgSgubE URAF, PSIT 0,0

Cc-108

DucT DESIGLGN pRESSURE repp, POI 75,0
PHYSTCS DATA
FRALTION (OF plwER IN ik, % 91.%
FRACTIUN OF oUwER IM 2y1ap RLANKET, % 1.8
FRACTION (F oi)wER Jiv wpl TAL HLAMFKET, % 7,0
Peak 100 AVERaGE PLWEK W CURF
KaDTAL 1,27v
AxIal 1,300
TOTAL 1,651
PeAR DAMAGE fLUENCE, MyT (£ > g 1 MFV) 1,480X%10
FUEL PIN DATA
FUEL PELLET nENSITY, % T_D, aB,0
DTaMETRIC Gap, MILS 0,0
Fugl PIN BONR HeEL TUM
SMEARED FUEL DENSITY, pLamvaR NOMINAGL, % T v S0
FUEL PIN QUTEK DIAMETEER, TN 0,240
FUeL CLADDINg THICKNESS, MIL3 12,0
Fuet CLADDINg COMPUSITIOMN 58=316
Prpak LINEAK pUWER IN FUbkp, Kw/FT 13,5
AVERAGE LINEAR PUWER IN FUEL, KW/FT ba2




‘ FLUEL ASSEMBLY TCeCpalen 32

FUEL ASSEMBLY NedIGN

LATTICE PITCL, N

IN CHKRE HEIGHMT  0,cd0 IN FIN

Dyct UUToILF ~1UTH ALRpSs FLATS, TN

DneT ins)DEe JIUTR ACFLRS FL
DUCT wALL Thy(rrFSS, T
Dpuct wagL CrmPasiiluw

MaxImMUM AL NagaxLE 2TRESS 1Y DUCTY WAL,

Ppak STRFSS 1/ DULT CurkerR,

aTS, IN

PSI

NOMIMAL oTPRgS If LuCT CuRNEw, PSI
saplur GAR HpTapbN LSsgpMap JFS, TN

UNTT CRELL AFpA, SU 1IN

MOMBEKR F Fupl PIto Pt ASSEMHLY

SpACER CINCFDT

PrTCr (TRTAMRYLAKD), It
FUEL PIN DIAMETEFR, N

FUgl PIN PlTen/U[AYETE R
WTRE SPACER pnlé™efre, 1N
LFN&TP NF Foel YubLIE, INM
ACTIvE CURE wWwEIGMT, [w
AxTh{ Kl bNwpT Tr]LrMESS, T
AxTAa1 REFLECTUR THL(RNESS,
PrENUM [ ENGT, [

PpeENDM LuST TN

In

VOLUME FRACTTNNG AT BEGIrMThe UF LIFE

FUEl AT sAa_ 0 % T,.L,

Cont anT
INTEFASSEMBL Y AV
TeTAL SODIUM

C ab

SoalEr

DucT

TTe STRUCTRAL

P LLETSCLAD AP
StiM

TUTAl FHEAVY MET,,L IN LUK, g
WEIGHT OF PIN Ry NCLE, X6

Fuet

€ ab

SpACEH

DucT (100,00 TNCH SECTION)
TATAL STRUCT1RAL

Aylal REFLECYULF

TnTAL
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S.n717
S5.u4R0
5,252
vett7
38=310
Fol 1R,0uUn,
34,204,
es,z2170,
0,180
e7.,8587
33
Wik wKaP
0.284
N.240
1,184
L,044
1(.'('-0
32,0
1", 0
0.0
2,0
Tup

v.u435376

0,5010t3
) aund813
n,360120

001”2‘35

AR E-3-2-7:1

G u7Hiub
0,198498
0,0
1,000000

2n,us59,71¢

129,286
37,928
b,0°7¢
29,109

72,754

0,000

2ug, 040



FUEL ASSEMBLY TC=(Bdlwy 12 IN CHRE HFIGHT v.2dit IN Fln

RADIAL BLANKET 4SSEMBLY PesTnaN

LATTICE PITCH, IN 85,6717
DHET DUTSIDE wINIM BCRHSs FLATS, TN 5,uds
DucT INSIDE wlIDTH ACLKLSS FLATS, 1IN 9.75¢2
DICT WALL THICRNESH, Tn, vett?
DUCT WALL CLMPRSTTTUM S8=3%10
SANIUM GAP B TwEtth assgrp) IES, IN H,186
UNTT CELL ARFPA, SU TN 27 BGHT
NUMBER (F FURL PIND PEp ag~FMBLY 127
SpACER CuUNCepT WINE WRAP
FITCH (TRIANGULAR)Y, 1t N, 48y
Fuel PIM DIawETER, IN 0,420
Fuel. PIN PITeH/LIAMETER 1,070
WIRE SPACER nlAMETEK, TH 0,04V
LENGTH OF FUglL ®ONUVLE, T4 100,0

VOLUME FRHACTIONg AT BEGINTNG UF LIFF

Fiyugl av 9p,0 % T, 0, 0,59¢395¢
CnDLANT Yo 197151
INTERASSEMBL v LAP 1,764813
TOTAL SOBJUM 0,”0lnped
€L AL 0,064059
SpaCER 0,003219
byct 0aNT8106
TATAL STRUCTHRAL n,145384d
SumM 1,0000600
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‘ FURL ASSEMBLY TCwLBdlwea 3D TN COKF HEIRGYT 0,200 IN PIN

GENERAL PLANT DaTa

PnaED, MaT P,qua
C[]pt ARwonGE MEN’ hFxA(’UNAL
NiyMBER DF Rpwd I Lok 12
N MEER (F CiioE LATTICE ppsITiong 197
NUMBEN (F DRpVER A28k mME| [FD 373
NyMBER (1B COnTRLL LD pOSTTIUNS 24

THMERMAL HYDRaU| 1L Lala

ReaACTUR INLET TEWFRRATURE, DLG F H45,
AVERAGE TeEuppkaTilkE +14F ALKUSS REACTONM, DEG F ery,
AVERALE KEACTYUR TIUTLET TeMPERATHRE, DEWL F LA
TOTAL REACTNR CUDLANT Flpw, Lh/Hk 14177%10
ByebPans FlLuw, % Ub TuT2L S,000
PEHALTY FUP AVvER«COUL IMG wLANKET, DFG F 70,
AveRaLE TeEMpehaTurt kIgt aLRDSS CORE, DEOG F 365,
MaxlMUM TEmepwalilbe wIgk ALKYSS CNRE, DEL P 305,
AvepmAGE “Ivepk FUEL NuTLpT TEMPERATIKE, UDEL F 900,
MaxI™um ol anT vELUCTTY, FT/SEC 22,7
AVEFPAGE COFF CONLANT vE{(ClTy, ET/SFC 17,98
TEMFERATURE nhuyP bETwier cUnL ANT AND DUCT, LEG F 10,
PRESSURE OROp oLMUDS FIN RUNLLF, FbHT 54,4
EQT{MATED REMBINING FriwsiiE DROP, PS] Uel
CucT NESIGN oRESSUFE brop, FSI 54 4

PHYSTCS LATEA

FraCTION (OF pOwhkr IN ((0RF, % 91,8
FRACTINN OF pUnskk LN aAyqTpay WLANKETY, % 1.5
FraCTlon (F pUwER IN waDTAL BLANKET, % T.0
PEAR T AVERAGE PUWER THh CURE
RADTAL 1,270
AxIAL 1.300
TuTAL 1,651
PEAK DRAMAGE glLUENCE, ™MyT (b > g 1 MEV) 1,270Xx190

FUEL PIN DATA

FUEL PELLET nenNSITY, 2 T n, 88,0
DIAMETRIC (!AD, M]Lh 000
FUst PIN RONRP MEL TUM
SMEARED FUEL DENSITY, FLanN&R NOMINMAL, % T D, &R0
Frpl PIN UTek D12AFTRE, TN 0,260
FlIEL CLAUDINg Trlukstssg, MT1S 13,0
Fuelh CLADDING COMPUST T TN S8&=310
PEah LINEAR oflwkk N FyEy, Ka/FT 13,5
AVERAGE LIMFAR Flwabr In FlEL, Kn/FT .2
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PUEL ASSEMRLY T(=tbdlLey 2

FUEL ASSEMBl Y DESIGN

LatTliICe FITCWw, 1

I COre HE JHET

GiIeT OdT3INE S IDTH d(krng FLATS,
Cue T Inslpt wloln ewlenigd gL ATS,

DuecT wal L Tereadeda, Ip
Due T waLL CamensITion

MaxivuUm AL wanlt STResS 18 00T
Ppak 3TRESS 18 000 Croerpy
Nomiral aTheay [ o LWULT rorakk,
SANLNY GAP wp TeRel Absg by 10y,

UNnIT CeLL akpa, 5L [N

Nipvep ke F Fopl PIhD Pri agoeMELY

SpalLER CURNCEDRT

Prtim (TRIANmUL AF), T
FUEL PIN DlavETER, In
Fupt PIN PlTeH/ULAMETRE
wiwt SPACER nlaMelew, 1N
Lttt T nF fivpl Bhoele, @
petlve CHRE e IGHT, 1%
AyTAL Spalkey THI(XNE G, 7
AyTAL WERIRCT(OR TH[LRNESS,
PlLENMUM LENGTY, 1N

By gNUM ROSTTrUN

VOLUME FRACTIuNg AT HEG]wgme 1F LTFE

FUEL AT 8R,n % T,U,

Long anTy
INTEPASSEMHELy GAK
TRTAL SN TLim

L AR

SpALER

Duct

TPTAL STRULT|RAL

FELLET=CLAL AP
Sim

TOTAl HMEAVY METAl [ LUKE, «n
NEIGHT OF PIN RoNILE. <0

Furl

C) al

SpaCeErR

DucT (100,0 TNCH SECTInN)
TOTAL STRUCTHRAL

Axl1ay FEFLECTUK

TOTAL

PSi

T
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P3T
TN

hePbr 1N PN

0,NHHS
N, B4
S.06%
0,107
bo-~310

o] tH, 0L,

33,4759,
en, 176,
H,187
$1,R49582
3
wlike wHAF
0,307
6,260
I,18u
Nenu?
tuo,n
$2 .0
18,0
(4,0
LY
Tik

OV R Y-}

Ve 303357
J,0buenn
0,364017

Del04694
D ulTaHY
NI Y AR
D,1896548

Q.0
1,000000

dd,011,745

151,73%1
43,451
7,409
2R,087

719,847

(G000

231,278




FUEL ASSEMBLY TCelmdley 32 I8 Civp WETHGT 0,220 1IN PID

RADI AL =1 aNKBET a88EMol Y Ce510N

LATTICE PITCw, N 6,064%
RUcT "MISIDE wIRTH ACRrSe FLaTS, T 5,RHZ
piet INSINDE wIwndr alwies fLATS, N 8,608
OUCT wALL THTLREESD, T I N
DucT wWALL ComPuSiTlin SO=T10
SNDIUM GaP pp TAELN ASSEMuy IES, TN ve187
UNTIT CELL Akpd, SGL In 31 ,RG9 82
NUMBER (F Fupl PIND PEpR asSobEMuLY 127
SPALER CUNCERT WIRE wKAFP
PITLH (TRTIANRULAKY, 1N 0,u95
Fuel PIN DIAMETER, N V,06¢
FUEL PIN PITeH/DIANETE R 1,070
WIRE SPACEX mIAMETER, TN v,n3e
LENGTH OF Fupl BUNDLE, 1IN 19000

VIILUME FRACTIUMNG AT RBEGINTNG UF L IFE

Frugl. &1 9o, % T,0, N.605207
CnNLANT ).,200861
INTERASSEMRLy (AP D,0606H0
ToTap suLTUM 0,720l240
CLab HeUb2108
SPALEF D.00827H
MycT 1,007111
TNTAY, STRUCTRSL 0.,135552
Sum 1.,000000
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FUFL ASSEMBLY T(=CRBUCLwd > In CORE WHEIGHT 0,240 1N PIN

GENERAL FPLANT DaTe

Powte, murT 2,94¢
CoRE ARKANGE ME ] HE XAGUNAL
MM R UF NOWS IH Luke 12
NyMBER O Ciipk LATTICE PrgITIONS 397
NUMBER (IF DRTvER B0SEMpR| TES 373
NuMBe R ()F CnyTlul KOy prgtTTUNS 2u

THERMAL HyDRAUL YL DATA

REALTUIP INLET TEMPLKATLKE, DEG F 59%,
AVFRALE TEMPFATURE KTSF ACNUSS NrParTnk, DEG F 2r0,
AyeRALF REACTI'R GUILET TembpwATORe, DEG F 1S,
TOTAL RELCTOD CUUL ANT Finw, LB/shk . 1.177x1¢
byeFaas FLiw, 4 OF TiTpy 5,000
Peral TY POR pVER=CUNIL Try, gL ANKET, [FG F 70,
AVERGAGE TEMPERATHKE w~]Qf ACRIISS CukE, DEL F jobh,
MaxJMUM TpMppkalUkt Flghk BLKUSS CORF, DEL F 405,
AvFRAGE LRIVER FUEL ULl pT TEMPERATIRE, VEDL F Qs ts,
MaAxIMUM COU anNT vELUCTTY, FT/SEC 19,2
AvERAGE CORE CrL Al VelpcITy, FT/56C 15,1
TEMPERATUKE AROFP BFTwpph COULANT ahin DUCT, LEG F 120,
PRFEOSIURE PRl p ACARI'DS PIM RUNLIE, FST In,5
FQTIMATEY REMAINIMG PLEScUrE DNNP, PST 0.0
NUET LESIGN phRESSU=F (cuip, PSI 36,5

PHYSTCS DaTA

FraClTION OF puwstw v CrRg, % 91,5%
FraCTION UF pUaER Ih AxTa| RLONKFT, % 1.9
FRACTION OF pUaEr IN KaDTAL HLaMRET, % 7.0
Pepak T AVER,Gt PUrEF TN CIIRE
RaLTAL 1,270
Axial 1.300
TnTal 1.651
PEaR DNAMAGE FLUENCE, MyT (F > 01 HEV) 1,120X10
FUEL PIN DaATA
FuelL PELLET pneMSITY, % T b, 84,0
DYAMETRIC Gap, MILS 0.0
FUel PIN BONp HeL TUM
SMEASED FUEL DENDITY, Pl aNaR NUMINa) , %2 T 0 &80
Fusl PIN QUTER plAaMETER, TN 0,280
Fuel, CLAODINg THICRNEDS, MILS 14,0
Fuyeb CLACDING CUMPOS{tYOm 35310
Prakh LINEAR plUwEK IN Fug, kKw/FT 13,5
AvgkAGE LINFaAR POWER TN ELIEL, KWw/FT 8,2
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‘ FURL A8SEMBLY TLeCBuYles 1> 17 (OKE HETGHIT

FUEL ASSFMRLY PpSlby

LaTTILE PITCW, LU

DUeT JITSTUF wTRTH aCk8s FLATS, TN
ve T IASTIoE 4TDTH Alrogs FLATS, I
LUCT walt THTCKNEDDL, o,

CocT st ComPndilias

0.200 |

MAXIMUM 8L nwlolr oTRepSS T DUCT wei L, POT

PEAR STRESS v~ CULT Crehgp, PSI
NOMLIHAL STREGS Ih LULT FNRNER, PST
SnHnItM GAP ReTatbn ASSEMuy TE5, 10
UNTT LELL ARpaA, SG LN

MUMBER OF FUFL PINho Prp aSSEMELY
Spalek CUNCFp !

Frrlw (THIANQ"LAH)' It

Fiikh FIMN DlambTeER, T

FUpl PIN PlTew/DIAMETFP

wiKE SPACFR nlamMeTEk, 1N

LENGTH NF Flpl HttiilE, Is

ArTiIVE CURE pElLHT, IN

AylAL HBLANKETY THICRMESS, N

AyTAL REFLECTYOIF THI(KNESS, [M
PLENUM | ENGTY, IN

Py ENUM PUSLIT YU

VOLUME FRACTIUNg AT BEGINING F LITEE
FueL a1 a8, % T,L.

Lol anT
INTERASSEMEB y LAF
TRTAL sOoRTUr

Cy Al

SpaltEk

Duer

TNTa, STRUCTHIRAL

PELLETCLAD 4P
SyM

TOTA| HEAVyY MpTaL TR CURE, kG
WEIGHT OF PIN wyNLLE, ¥G

FLEL

CLav

SpalEk

DucT (109,0 tNCA SECT (0N
TaTAL STRUCTHRAL

AxJAL REFLECTUR

Trval

C-115

307354
0,059765

U.1000b0
C,U1n0H9
“.‘.)5'.)1470

50,392
6,593
27,686

N PIN

©0,49¢2%
0,295
6,103
Nen9¢0
5S=310
18,000,
32,783,
ct, 399,
0,197
56,5051
531
WlkE wHAP
04,3350
0,080
1,180
0,050
1ube0
2.0
18,0
140
32,0
TP

W,u52236

N,367119

0,180645

V0N
1,000000

27,847,941

175,972

bo,672
0.000
262,644



Flgl aSSEMRLY T(C=Cbdl{ed

1>

I~ (LNRF

RADT AL nl aNRET AS8bEMELY MESTGR!

LATYTCE PITCH, [N

Opet (UTSTDE wIDTH ALk.8¢
Duct INSIDE wIGTh ACRISS FLATS, IN

DUCT WALl THTCKNESD, 1+
DY wapt CnmPasSETIun

FLATS, 1w

SPCIuM GAP Hep TrbEN ASSEMp} IES, TY

UNIT CELL 884, 54 in

NUMBEN (1F FUg| PIhd PER ASAEPELY

SPACER CUNCEPT

PrTCH (TRIAMNaULAK)y IN
FuFt PIN DI&AMETER, 1N
FUrl FPIN PITeH/ULIAME T

WIRE SPACEK nlaMETER, W
N

LERGTH F FlUgl HUNULE,

VOLUMg FRACTTUNg AT KELINING

Fuel AT Sp,0 % T,0,

ConLANT
INTERASSEMRL y AP
ToTal sSGuDIUM

Ci aD

SpalER

buc?

ToTAL STRUCT RAL

Sim

OF LIFE

c-116

HETGHT

Vet n I

0,203216
0,0589705%

Puab(OPS
0,0033)k
v,USoule

pPIN

o, u92%

0.905

6,103

Baeh9t

28=31e

v,197

36.50591
127

wlRE wrkAP

0,533
v,u98
1,070
0,035
1000

N,0611195

anbdQSI

6,1256824

1,000000




FUFIL ASSEMELY T(=lruled 36 1V COFPE HEIGHT 0,240

GENERAL PLANT raTa

Prwt e,

NjyMHER
MIIMBE R
N(JMBE R
NUIMEF K

Mu T
CNkEL ARKRANGE ENT

[R13
{1k
{OF
0F

RwS [ Cliwg

Ctimk Lal)]Ce FrsITions
PDRYVER ADSEMu] T1FS

L TeDL Fhiu pasp PT0ng

THERMAL HMYDFRAY 1C Dol

ReACTUR InNpFT TEMPERETINE, 0FG F

AVERAGF

TEMpEeRATLRE 1gf alw38 REACT(IR, DEG F

AvERAGE REACTOR UTLET TemMPERATHRE, DFG F
TATAL REACTUR CULALenT Fliiw, | ™/Hh

BywtASS FlLow, % oF TiTal

Fidk pvekeCol L TG KL ANKET, UFL F

Peprap Ty
AvEmAGE
Max | wim
AVFRAGE
MaY T 4m
AvekaLE

TEMFERATURE pWiP e fwhbpt rOOLANT AN DUCT, DEG F

PprFSsiik

ESTIMATED

T
1

EMPerATURE wI&F ALRLSS (DNke, UEGL F
gveeRaTURE RISE ALHUGSE Clivg, UBL F

DRIVER FUEL U ITLFT TEMPERATIIKF, UEG F
COoLanT VELICTTY, FT/SEC
Core CUOULEYNY veincliTYy, FT/S8FL

£

DMOp ALPUSS P16 wsUNDLE, PST
REMATMING PupagiPF LRGP, PST

Dpuct NFSIGN pRESSUFL (onp, PSI

PHYSTCY® MMATA

FraCTIn
FRACTIO
FwaCTtin
Peak Ty
Kal:]
AxIe
TOTA

N

[y
e

N

OF piywbr 14 ke, %
OF pOabr it axTat BLANKET, %
UF pliwki Ti wai 1ol HLANKET, %

AVERAGE Fuark 1 i RE

At
L
l

PEAk DaMaGE gLUENCE, ~NyT (F > 01 MEV)

FUEL PIN [aTa

Fukl PELLET nENSITY, % T 0,

DTAMETRIC

GAaps MILO

Fugl PINMN BUND

SMEARED FUEL DENSITY, PLaNsk NUMINAL , % T 0.
FUurFl PIN OUTER DIAMETER, IN

Fiyjel CLADDINg THICRNESS, MILS

FUEL CLALDING CUMPUSTITYINON

Ppakh LINLAR pUWEK IN FUE|, Kw/FT

AVERAGE LINEAR POUWER TN FUEL, KW/FT

« (Ry INDICATES THAT 3 SURASSEMARLIFS ARE REMOVED FFUM EACH CORNER
OF THE OQUTER pOw

c-117

IN PIN

3,150
HEXAGINAL
12(R)*
379
455
ed

59%,
280,
TS,
1,260X10
85,000
70,
3nS,
3aN,
Qo0u,
26,3
20,7
120,
15,0
Ue0
79,0

(=AY ARV o

.
L
»

1,270
1,300
1,651
1,4R0%x10

HB8,0
0,0
HELTUM
88,0
0,24l
12,0
SS=3106
13,5
8,2



TOTAY

FUFL ASSFMRLY TULwCBAC=d 34 IN CORF WETHRRT  g,2dp [N pPIN
FUEL aSSEMBLY ngSIGH
LATTICFE PITCw, IN 5,748
DUeT LUTSIDE w(UTK ACKROSS FLATS, TN 5,590
PucT INSIDE wlDTH aLPi:gS FLATS, 1IN 5,358
DUCT wALL THYCKNESS, |nm 0.119
DUCT wALL COMPUSITIUN S5e316
MaYIMUM Al LDwARLE STREgS 1 DULT war L, PSI 18,000
PgaAk STRESS N DULT CipNep, PSI 34,328,
NOMINAL STREGS 1IN LUCT (nPmpR, B3] 2R, 340,
SNpluM AR ReTWegN ADSEMRLIFS, TN Ne191
UNTIT CELL ARga, SL IN 24,9404
NiiMBER (OF Fuel PINS FERP ASDEMBLY 14
SpACER CUNCEPT wikE wRAP
PITCH (TRIANRULAR), I 0,289
FUEL PIN DIAMETEKR, 1IN 0,240
FUEL PIN PITEH/DIAMETER 1,200
WIRE SPACER nlAMETLN, N 0,049
LENGTH OF Fupl BUNULLE, Tv 1ud,0
ACTIVE CHRE yEIGHT, N 36,0
AxJ2| BlLANKFT THILANESS, TN 16,0
AxTalL REFLECTUR THICKNESS, TA 9,0
PLENUM LENGTY, IN 36,0
Py ENUM PUSITTON TuP
VOLUME FRACTIONG Al BtGIntNg OF LIFE
Fiigel. AT 88,n % 1,0, 0,419103
COOLANT 0,%1773p
INTERASSEMB y (AP D,ubd069
TOTEL SGLIUM 0,38272¢2
Cy aG N, UIHTUH
SpACER 0. u21941
Due? 0,077926
TRTAL STRUCTYRAL ¢,198175
FELLETeCLAD AP 0.0
Stim 1,000000
HEAVY MET L IN CUKRF, kG 21,900,184
WEIGHT OF PIN HyNDLE, KG
Fuel 129,285
Cp ab 1M, G
SPACER B,594
DuCcY (104,0 INCH SECTInN) 31,359
TOTAL STRUCTHRAL Te,450
Ayla| REFLECTOR 0,000
TNTAL 207,74t
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FUFI. ASSFMRLY TLw(kRdAL=y 36 TN CNRE HEIGHT 0,240 IN PIN

RADIAL RLANKET ASSEMBLY wpsTnRN

LATTICE PITCwH, I 5,780%
DyYcT LUTSIDE wIODTR aCk .88 FLATS, IN 5,590
DUCT INSI0E WIDTH ACKUSS FLATS, IM 5. 352
Duct walL THTCKNEDS, In 0,119
Duct watl ComPudITIun 58«316
SHDIUM GAP He TWEENM ASSEMRIIES, Iw 0,191
UNIT CFLL AkRp4, SU IN 28.9404
NijMBER MF Fiigl PINS Pin ASOEMHLY 127
SPACER (UNCEDPT w]RE wRaP
PITCH (TRIANAULAK), 1IN 0407
Fel FIN PIAMETER, N 0.437
FUEL PIN PITeH/DIAMETEY 1,070
WTRE SPACER nTaMETER, TN 0.031
LENGTH Nk Frigl 3uNtb g, 1M 104.0

VOLUME FRACTIUNG AT BLLInING UF | IFE

FLUEL AT Qo,¢ % 1,0, 0,592747
CNOLANT 0.,197083%
INTERASSEMK| v GAP 1, 064086
TATAL SODIuMm 0.262072
Cy av 0,06403%0
$paCEk J.005%21n
Duic? N, 07792¢
TOTAL STRUCTHRAL N,1u5181
Sum 1,000000
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FUEL ASSEMRLY TLe(bdCwd 34 [N Ctikk HEIGRT  y,260 1IN FIN

GENERAL PLANT [aTa

PrwkR, MaT 3,150
Crrt ARRANGE uFnNT HE xaGnalb
NigMee bk OF &S o LLikE 12 (R &
MUMBER F Chb LATIHICr PagITIUMNS 37y
NyMBrRh NF DlgveR ADOEMKL TFS 145
NppMbe ke (GF COg TR ROl oo TTHING A4

THERMAL myDrRA JC UATA

REACTOR INLFY TEMPERATOPE, DG F 295,
AyERAGYr TEMPegPATURE RISF ACLRUISE wEAQTI, DFG P ey,
AVERAGE KEAr TN UTLET TemPeERATHRE, DEG F H7%,
TNOTAL SEACTOp CU'LANT FLTw, LH/Hk 1,260X10
ByeFADy FLow, 4 UF (174 5,000
PENALTY FIR mAven=UIHIL TN G RLANKET, upu F 10,
AVERACE TEMppRaATUREL HIak ACRUSS CHing, DEG F $05,
MaxIvuM TE 4ReRATHRE RISE ALFIISS COme, Deb F o5,
AVERASGE DRIver FUEL NUTLET ToMPERAT jRE, DEG F 9n0,
MaxI™MuM Coii aNT VELUILTITY, FY/ZSFC 5,0
AVERAGE L )RE Copl 8NY VvpinciTY, FT/0EC 19,7
TeMPERATIKE phP beTarpt coULANT a5 DUCT, URG F 120,
PRESSUKE Nrop ACKUSY F1h RUNMDLE, Po1 89,5
ESTIMATED REWAINIRMG FregloliRfg RNF, pPS] .0
oueT DESIGY pRESSURE troer, BT 9,5
PHYSTCS DaATA
FRalTIon ubk olUwkk [N nwe, % 91,5
FRALTIOUN OF pOAER [N AxTa) BLEMKET, % 1.5
FRACTION OF pusdbk [ wabpal HLANXFT, % 7,0

Prak Ty AvERa LE PUwER 11y CURE

KaDTAL 1,270

ax]al 1,300

TUTAL 1,651
Prak DaMaGE pLUENCE, SyT 8 > 01 MFV) 1,270x10

FUEL PIN DATA

FuFL PELLET nenSITY, 2 T b, 88,0
DraMeTeIC tHap, MILD 0,0
Firygl PIN HONp e 1M
SMEAREN FUHEL 9ewSITY, panar NuMmINar, & T,.p, KB .0
Fiyprl PIN OUTER DIAMET w, 1N 0,20u
Fiel CLADDING THILICKANE g, MilLo 13,0
FUel CLALDINR LUOMPLSBITIUN SS5=31c
Prak | INEAR pOWER IN FuyfFL, Kw/bT 13,5
AVERAGF LINFAR PHiweik IN FUEL, KWA/FT 8,7

x (R) INDICATES THAT 3 SURASSEMBLIFS APE REMOVEDL FRUM FA(LH CORNER
OF THE NUTER pOA
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FUFL ASSEMBLY TC=(Fdlwy 345 IN CURe HMFIGHT 0,20v IN PIN
FUBL ASSEMKLY pPpalGn
LATTILE PITCw, It 6,083
LUCT WITSINE wlLTh auw 88 FLATS, TN 9,910
DUCT INSIDE wIDTH ACkNgS FLATS, I S.6038
DHCT WLl THpCuANESD, 10 tet2l
DUCT wALL CNnaiinl i 58=310
MaxIMUM AL Logdnlt dTwEgS Th 10T wap L, P17 te,000,
Pean STRESS ynN OLT (pMER, PS] dd,2ue,
NOMINAL STRFQS Tt LUCT (nPNEK, PRSI en, 430,
SNOIUM GAP w«prTartM ASSEME|LES, T 0,174
UNIT CELL AKeA, 3L I 32,0810
NUMBEK (IF Fupl PIND Prp 2§SEMBL Y 35
SPACER (1NCFpT wWIKE whAP
PITLH (TRI&NgULAF) S 10 Va307
FUuegl PIN DIameTER, 1w 0,260
Fligl FIN PlTer/D1AME T 1,180
WIPE SPACFR plaMpTcek, g4 N.0u7
LEHGTH OF Flipl sUNCLE, b 104,0
AcTlvE CuUvWE RETGLRT, |-+ 36,0
AYTAl Bl 8NAFT THILANESE, Tw te,n
AyTAL REFLECTUR THILKYESs, TN 0,0
PLENOM | ENGTY, IN 3e,0
PLENUM PUSITTUN TOP
VOLUME FRACTIUNG AT BreGIwiNG B LIFE
Fugl, Ar 38,0 % T b, 0. 444107
ConbLant 0,301R43
INTERASSEMHL ¢y 15A¥ N, U50%4d6
TATAL ST M 0D,34%8229
CiLav Je10417R
SepaCFR 1,017765%
Duct V.UTOTY
TATAL $TRUCTHRAL 0,197644
PFILETe(LAD a® 0,0
Sim ‘.000000
TOTAI AEAVY MET,L IN (URE, «£ 25,7u9,305
WEITGHT OF PIN B NCLE, Kb
Fret 151,730
€y a0 46,188
SpACER 7,700
DUCT (104,0 TNCH SLLTINNY 33,7R9
TAOTAL STRULTHRAL 86,643
AxIAlL REFLECTIR 0,000
TaTAL 238 ,u13


http://8fl.il

FUFL ASSEMBLY T(U=Lhdleu e [N COPHE tF [ G T N,e60 inN

RADIAL BLAMKET ASSEMELY neSyat

LaTYTIle PTITCWw, In

DucT UUTSILE wlvThk ALsnSe FLATS, TW
DyYCT INSIDE wIOTH ACRgy FLATS, [N
DIICT waALL THTCKvESD, T»

DUCT ~alL ChmkPesSTTIOMN

SN LUM GAP RpeTwkghN ASSpMpa) IES, T
UNIT CELL ARpA, SU In

NiMBER DF Fligl PINa Pco ASSEYRL Y
SpaCEk CANCFRT

PTTCH (TRIANGHULART, Lo

FUEL PIN DIamETEN, TN

FUEL FIN PITer/DTANE TR

WYRE SPALEN nlAMETEF, 14

LENGTH 0O0F Fiipgh gUNDLE, Tw

VOLUME FRACTIUNG AT BeblvNgte UF LIFE

Fuel. &1 9a,0 % 1,0,

CnoLaNT
INTERASSEMY y GAP
TOTAL SODTuUM

41995734
Q.USO‘GO

CLab

SpACEN

pugT

TATAL STRUCTIRAL

N UBHdRUS
V,003259
0,NT5701

Sim

Cc-122

PYN

wlkE wkap
0,495
0,4oé
1,070
N,08e

tud, 0

U,6002%0

0,255958

0,143805

1,000000




FUFI ASSEMRLY TCe(buley 24 IN CURE HFIGHT (0,280 IN PIN

GENEbwel PLANT (4174

pﬂ-NE.“a M T 3,[50
CobPE APRANGEMENT HE XBGUNAL
N{gMBERE R (IF Rilewd 1IN Cure 12(r)*
NiMsE R 0F Chiok LaTTLce ®agITIing 379
Nipjask bk OF DRTvER 833L el TFS 159
MppMRrER DF COomTRUL =i, PrigtTToMNS QU

THERMAL HYDRAUI ¢ aTa

RFrRaLTuRrR INLFTY TEVFtdeuqﬁ, NEG F 5985,
AvERALEF TEVPepRATUKL wlgr ALRUSH REACTIIN, DEG F 280,
AVERALE REACTUR OUTLE T YemPERFATHRE, Dft F R75%,
TRt wFACTGR CUILAYST FLaw,s LR/kHK {.20UX1U
byeban3 Flue, % F TiTay R,000
Pefd | Ty FilR AveEkeC il 16,6 RLANKET, DEG F 70,
Ay RaGr TeMpeprAaTUNL <<€ ACPLISS COkE, utb F 3oh,
MaxIMuym TeMpekaliRe R 157 ACKHISS ChikF, pru F 365,
AvERAGE DRIveRN FURL 1Y gt TEMOEWATIIRE, DFG F 960,
Max IMuM COUL anNT vELWCTITY, FT/SEC 1,5
AyFRAGE CuIRF CUULANT wveinglTy, FT/SEC 17.9
TEMPERATURE nkyP bETwepn CrulLANT AND DUCT, LEG F 120,
PReSSUKE DRUOp ALKLIDS PN RUNULE, PYT 49,2
ESTIMATEDY KREmAINING FRESSIIKE UROP, P31 0,0
VHCT DESIGN pRESSURE onwie, PSI 49,0

PHYSTICS DATA

FRACTIUN OF pOWER I fLkF, % 91,8
FRACTIuN 0OF puabk™ IN 2yTal RLANKET, % 1.9
FRACTINN (JF otiwk® IN waDTAL “SLANKET, % 7.0
PEpak T AVEFRAGLE PONER TN CURE

RaDTAL 1,27V

Axlagp 1,300

TuTaL 1.65)
Pear DavaGE rLUENCE, oyT (F > G, 1 MEV) 1,120Xx10

FUBL PIN NaTa

FueL PELLET nENSITY, 2 T N, RY 0
DYAMETRIC Gap. MILD® 040
FUEL PIN BONR HEL TUM
SMFAKED FUEL DENSLIIY, pLanak NitMInap, % T.D, 88,0
FUEL PIN OUTER DIAMETHER, T 0,280
Fuel CLADDINR THICANESS, MILS 14,0
FUEL CLALDINR CJIMFLSITIUN 58«310
PepAK LINEAR pUwkW [N #1Ey, Kw/FY 13,8
AVERAGE LINEpk PUWEK INn EUHEL, Kw/FT 8,2

* (Ry INDICATES TrAT 3 SURASSEMRLIES ARE REMOVEUL FRUM EACH CORNER
UF THE DUTER puw
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FUEL ASSEMALY TLe=(bdleuy Ry IN CukE REIGHT 0,280 [N

FUBL ASSEMBLY PeSIGN

LATTICF PIICwM, It

QucT CUTSICF wIDTH 4(w~nss FLATS, 1!
Duc?t? IWNsInE wiLTH (RS FLATS, I
DucT ~ALL ThYUmANESS, (™

Duct wall COMPUDTITIUN

Max IMUM A LnwarlE STRrgs 10 LUCT wal L, PSI
Peak STRESS N DULT Ctrnerp, FSI
NAMIMAL STRFeS IN LJULT (nktie~, PSI1
SANIUM AP KpTwpeh ASSpmp JE>, TN
UNIT CFLL ARFS, o In

NUmMBER (F Fupl FINo PrE pebEMpely
SPACFR CUMNCEPT

PrTCH (TRIANpHLAR)Y, IN

FUEL FIN DlAMETE=, |n

Fliel PIN PITeHi/01AMETER

Wire SPACER pleveltk, 1M

LEMGTH OF Fugl dUMLLE, Tn

AcTlvE CHRE b 1GHT, 1»

AxTAL BLAWKET THILKNESS, TH

Ay 1AL PEFLECTUN THICRNESS, TN
P|tNIJM LENGTW, IN

PLENUM PUSIT NN

VOLUME FRACTIONG AT veGINTNG OF LIFE

FUEL AT RR,0 % 1,0,

CniLANT 0,3061%15
INTERASSEMBL v GAF Ler55187
TOTAL 30DTUM

Cy a0 n,10%577°1
SpaCER Un tengs
bucT t,uedpdl

TATAL STRUCTIIKAL
PelLETCLAL nAP
SumM

TOTA| HEAVY MET,L IH CUKE, ke

WEIGHT OF PIN BpnNDLE, *0

Frigl

Cy ab 52,404
SpaACER 2,937
DucY Cygu,0 THCH SECTINN) 12,708

TrTAL STRUCTRAL
AyTAL REFLECTUR
TNTAL

C-124

bIN

66,5035
6,321
bl‘()5
0,109
55+310
16,090,
83,322,
cK,393%,
0,182
4, 6289
13
WIKRE wkAR
D330
,28Y
1,180
0,050
104,0
30,0
16,0
¢,
3e,0
Tup

0,450707

0. 3615%02

0., 187791

U,
1,000000

29,810,709

17,971

94,073
U, N0
270, ,nud




FURL ASSFMRLY TU=Cwdl=d 2 M CUrRt mMelGrT  y,c¢80 IN PIN

RADL AL ML ANKEY AS3EMKLY e sTGH

LATTICE PITCW, 10 6,503%
Uiic? Gt SInE Al h ACWNHSe FLATS, TN e,321
DueT INSIPE LTI Th #0nigs ELATS, IN 6,103
DUCY watt ThpCrNESS, 1t N 10GY
Lot watl ComPudSlTiun 8S~390
SPMTuM AP ReTwEgh AsSeMR| JES, TN u,182
UNTT CELL &Rpa, &G It 36,6269
MiMBER GF Flel PIM: Pop aedE"BLY 127
SpPaCex CUNCERT wIRE »KRAK
PITCH (TRIANMAUL AF), T1, Ue533
FUslL PIN lamblew, [N 1,498
FIEL PIN PITeM/LRIAMETED 1,070
wWIRE SPA(FR plaMeliobk, M 0eN35
LEnGTm 0F Fypl subNole, T4y 104d,0

VOLUME FRACTTIUNG AT BEGINTNG UF L1fL

FUEL AT 90,0 % T,.L, 0,609129
ConLanNT B 02830
INTERASSEMR| y AP 0,055187
TnTaL sphyun 0,25771e6
Cy aD 0,Ued580n
SpaleR 0,005%307
buct (LUbd0d]
TOTAL STRUCTRAL t,133154
Sym 1.,000000
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FUFL ASSEMRLY TCeLC4Cw=e 3p IN CURF HEIGRT 0,240

GENEWAL PLANT DatTa

PRwbR, MwT

CORE AWRRANGEMENT

NyMBEF (F Fiwd It (Ung

NitMsrk F CupE LAaTT]Ct PHSITIULNS
NiiMBEr (JF DPPVER AOSEMRLTFS
NumHER (OF CunTRUL Kow pogpTIuns

THERMAL HYDkALL 70 LATA

REACTUR INLET TEMPERATHPE, DEG F

AVERAGE TeMPpRaTORE HIsF ACRUSS WEACTHR, DEG F
Avp RAGE KeaCryum OUTLETY TeMPERATHRE, DFGL F
TOTYAL REACTIID CUOQLANT giiw, Le/Zpk

ByePAdS FLHW' % UF Torel

PeNALTY PUS nvER=CUJLTYG RLANKET, DEG F
AveRAGE TEMPpRATUKE WIgKE ACLRUSS COPE, LEL F
MaxXIMUM TeMpEeRATURE PlgE aCKOSS CuRp, LEL F
AVERAGE DRIVER FURL WOTLEY TEMPERATUIKE, OFCG F
MaAX EMUM (il aNT VELOCTITY, FT/SEC

AVERAGE CORFE CULANT vEporlTy, FT/5FC
TEMPERATURE pr )P BETwe N CUDLANT &avp DUCT, QOEG ¢
PRESSURE DRMp ACLKUSS PIN aUNULE, Fol

ESYIMATED REMAININL PRESSUNE DRAP, ©S]

DicT DESIGN pRESSURE rane, PSI

PHYSICS DPATe

FRACTIUN NF pOWEF IN CORE, %
FraCTINN IF pUWER IN AxTa| HLANKET, X%
FRACTION OF pOwEK 1N RaANDTAL BLANKET, %
PEAK Tit aveRaGF PUMER TN CUIRE

RADTAL

AxTAL

TuTal
Peak DaMaGE plLUENCE, NyT (b > y_ 1 MFV)

FUEL PIN DAT2

Furl PELLEY pENSITY, % T D,

DyaMEIRIC GLom, MILS

FUElL PIN RINR

SMEARED FUEL DENSITY, paneR MOMINAL, & T U,
Fiyel PIN QUTgR DL1AMETEp, 18

Fuel CLADDINEg THICKNESS, MIIS

FUEL LLADDING CUMFULSITTON

PEAK | INEAR pUWER [N FEL, Kw/FT

AVEKAGE LINEAR PUWEKR Ip FyblL, MW/FT

IN BPIN

3,2n1
ME XALUNAL
fa(w)*
529
50%
2u

595,
280,
RIS,
1.204x10
5,000
To,
165,
15,
G960,
25,8
20,%
i°0,
77.8
0,0
77,

o651

KB .0
0,0
HELTUM

£8,0
0,240
12e0
S58=310
13,9
8,2

* (Ry INDICATES THAT 3 SURASSEMBLIFS ARE KEMOVED FRUM EaLKM CORNEK

OF THE (WWTEF o(w
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‘ FUgL ASSEMKLY TC=tL4C=6 35 JHh CURE HEIGRT 9,249 IN
FUEL ASsEMusi v DepsHlGn
LATIICE PITCwWe 1
D“CT \)U’&IUF V‘I‘Jth A("‘fsg FLATS' 1u
Duect INSIDE LILTH #Crass FLATS, 11
DUET wdp | Ty rCrNESS, 1w
Lurl »aLL CiwmPudlllun
Mpxlmbs AL wadlt 2TRESS TH LUCT wAl L, P>I
PEAR oTRESS 0 DULT Curkhe R, PSI
NOMINAL STREQS In DUCT (nenkk, PS]
SR IUM GAP WpTabkkh &5Sp Mil TFS, IN
UNTT CeLL &kpd, oL IN
MNigMe hk OF Flell PIMO PEr ASSEMBLY
SpsCemx CHHNCFOT
PITUH (TKIANPMIL AR, 1A
FUEL PIN D1AWETEFR, N
Figlt PIN FlTem/uAVETER
ATt SPACEF nlaMETEF, N
LenGTr OF Fugl WUNLLE, Tp
ArTivek CORE b 1GHT, Ti
AylAL R| ANMET THIUENESS, T
AxIAL REFLECTUK THICKmMESS, TN
PLENUM | ENGTw, AN
Pl EhUM PUSTTY sl
VOLUME FraCTlung AT bkeGInghg 0F LIFE
Fuel A7 #8,n % T,U,
CnnLanTy 0, 500279
INTERASSEMBL y LAF 0, 062315
TnTAL sobruwm
C) AL ve.l10272¢
SpaAlER D 017517
bueT 0,0792458
TNTAL 3THyCTHRAL
PELLETeCL AL AP
S1IM
TOTAL HEAVY MET.L IN LURE, wr
WEIGMT OB PIN RpNOLE, *G
FOEL
CyeL 319,312
Spaltk 5,169
DUCT (1oou,0 ¢hCH SELTINM 23,976

TOTAL STRUCTRAL
AylAL REFLECTYUR
TnYAL

C-127

PIN

5,.1171
4,955
4,741
0,107
$S«110
18,000,
3d,345,
eh, 102,
Uelbe
22,6702
271
w]IRE wHAP
0.288
0,240
1,180
0,045
100a0
32,0
18,0
0.0
32,0
TP

0,4379¢2

0,%02594

0,199464

0,0
1.000000

22,678,972

105,850

59,457
0,000
165,307



FUFL ASSEMBLY TC=Clulwr 32 10 CiWRE MFIGHT  ¢,240 IN

RADLAL BLANKET a535EMBLY npsyet

LATTICE PITCus It

Pyt JUTSIOE wWIl0TH ACHOSS FLATS, N
CucT INSINE LIDTe ACkigs pLATS, IN
DUET wall THTUCANEDD, Tw

Duet watl ComPUSETIGN

SnrluM GARP ReTAEEN A3SeMu [F3, I
UnTT CELL AReA, 56 IN

NyMber OF Fuel PIND PR ASDEMBLY
SoACHK CUNCFRT

PrrCm (THRTANMEAULARY, M

Fuel, PIN DIAMrTER, In

FUEL PIN PITrH/DIAMETER

ATRE SPALER nlAMeTtF, 1N

LENMLTH NF Fuel BUNGLE, T4

VOLUME FRACTTING AT heGINTNG GF LIFE

FUEL AT 90,0 % T ,U,

ConLANT 1,201045
INTERASSEMEYL v GAF 0.062315
TOTAL $0ODTUM

CaD U 03703
SpACEN 08206
Dyct 0. 079245

TATAL STRUCTHkKAL

Stm

Cc-128

PiN

S,1171
4,955
4,741
0,107
bS=3t12
0,16l
fe.ale?
91
WikE WHRAP
GodAT
U u80
1,070
ha0388
fun, o0

0,590400

0.208360

0,140234

1.000000




‘ FUFL ASSEMBLY TL=CleCwrn 32 T8 (Ut HFIGHT 6,260 LN FIN

GENERAL PLENT [1aTe

Prywkw, MaT Y, 261
Cnrt APKANGFMENRT HE XAGUNAL
Hypmbe = 1F RTS8 TH LWt 1d(R)*>
NiMBER DF Copk LaTliCe PpsiTinng 509
NitMbE R OF [ kyVvER A3E KL IFa 50%
NyMEER (B Cop TROL O I T T TUNS 2u
THERMAL myDRAUL T DaT4
REACTUR INLFT TEMPER2THKy, DEL F 595,
AVERAGE TEMPERATURE RI18F ACRUSS REACTOR, DEG F 260,
AypkAGE KEBCTUR ULILET TEMPER8TiINE, OFG F K75,
TOTAL REACTPE CULANT FLiw, LE/ZHK 1,304Xx10
byeFPASS Fiiw, % ob TO1a 5,000
PEHBLTY FUR AvER=LULGLTING RLANKET, UFG F 70,
AyERAGE TEMPeRATURE FI1st ACRNSS COWE, Okub § 105,
MayIMUm TempeRATURE F1sF ACRLSES CORE, DEL F 365,
AvebkalLF DRIVER FLEL OUTLFT TEMPERATURE, DFG F 960,
MaxIMUM COUL ANT VvELLEYITY, FT/SEC 22,0
AvpkAGE CORE CLOLENT VELrEiTY, FT/oFC 17,3
TeMPERK2TURE pRUP RETwegrh cUOLANT aMp DUCT, DEG F 120,
PRESSURE Dhitp ACRUDS PIN RUNDLE, POT 53,5
ESTIMATED WEMAIN]NG PEFSSHKE DROP, P8 G.0
DUCT DESIGN pREDSURE prOp, Pol 53,8
PHYSTCS DATA
FRACTION NF pliwbkk iN COFE, % 91,5
FRALTION OF puwER IN axTal HLANKET, % 1.5
FRACTION (F plwik M WpDral BLANKET, % 7.0
Feax T BVERAGE PUrEr TN CURE
kADTAL 1,270
Axlal 1,300
T“TAL 1;651
Peak DaMAGE eLUFNLLE, NyT (2 > v, 1 MEV) 1.250%10
FUeL PIN DATA
Fuuek PELLET pEnSITY, 2 1.0, BE, D
DraMeTRIC Gap, MILS 0,0
Fuel PIN RUNA HELTUM
SMEAKED FUEL DENSLTY, pLaNaR NOMINAL, % 1 0, B, 0
FUel PIN QuTeR DIAMETER, T DerbV
Fugl CLADDINA THILKNESS, MILS 12,0
FUEL CLADDINR COUMPUSTTYION §5«316
Prak LINEAR pUwkk IN FLE(L, Kw/FT 13,5
AVERAGE LTINEAR Puwbk IN FlIEL, KW/FT 8,2

(Ry INDICATES THal 3 SUpasstMBLIES ARE REMOVED FRUM EACH CORNEK

UF rHE OUTER pw
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FUBL ASSEMKLY TL=((dlwp 32 TN LORE HEIGHT

FUBL A9SEMBLY nedlGn

TOTA| MEAVY METl AN CLKE, k(@

WEIGHT OF PIN HNDLE, *0

Furk

Ci av

SpaCe R

Duct (100,0 yNCH SECT 1Ny
TOTAL STRUCTFAL

AyTAL REFLECTOK

TATAL

C-130

Bedov IN PIN

LATTICE PTICH, [N bY.ub6tl

BPCT oeTSTUF wINTh ACe;iSg HATS, TN 5,328

DUeT INSIDE wluln ACK ig» FLATS, [N 8,116

DUucY watl Thr(ANES2, [N 0.096

DUCT waLL CLomPUSTTIUN Se=316

Max MUY AL LUpArLE DTkeas TN LUGCT wal L, PST 18,000,

PpaK STReSS tn DULT CortfFr, P31 3y,0u0d,

NOMINAL aTRFeS [N LUCT Chipi ER, POT en,372,

SADTUM AP meTabb b ASspMup JES, N 0,168

UANTIT CELI sRed, ol [N 2h,160U5

NUMBER (b FUEL PIND PER ASobSELY e7

SPACER CUNCEPT WIKE wWRAF

PTTCH (TRTIANGUL &), It Ce307

FUFL FIN DIAMETE=, [N G,260

Furpl YIN PITerH/D[AME TR 1,130

Wikt SPACER nlaMblbk, v N,04d7

LENOGTH OF Flet mububb, 1IN 100,0

AcTivE CrmE Wb lGHT, 1i 32,0

ATAL HLANKEY THIL®MESS, T! 18,0

Ay TAL ReFQFCrUR THICKY Sy, It 0,0

PLENIM | ENGTW, TN 3e.n

PLENUM PLSITrur t Uk
VOLUME FRACTIONG AT keCGltiphn UF L IFE

FUFL AT w8,0 % T,U, 0,4u5497

ConLanT Ve 8094734

INTERASSEMHL y LAP 0,06u199

TOTAL SLUJuM V.3eh07¢

Ci AL Do 10dLY9

o>PACER 1,01 7820

buct n,ueos11

TOTAL STRUCTHKAL N,188830

PELLET=CLAD naV 0,0

Sym 1.000000

20,616,293

104,227
15,574
b.ubt
23,250

6d 897

0,000

189,124




FUFL ASSEMRLY T(=C(dlwn 35 IN CURE MFIGHT 0,260 IN PIN

RADI AL ARLANYET 485bMBLY Lesinn

LATTILE PTYCa, It 5,d4901
DUCT UUTOILE AJUIR ACh(15s FLATS, IN 5,328
DuCT InglDE LIoTe A(wigS BLATS, TN S.13%6
DeT wall ThpCrNESH, Tw 0.090
DUCT waLL COomPusIT iy SS=310
SnrluM GAP ReTwbtbh 258FMey TES, TN Uetod
UNTY LELL ARpA, SL IN 2n,1605
NUMBER F Fligy, PIND PER AQSEMHLY 91
SpaCik® CUNCEPT w]lRE wKAP
PrICw (THUaNaULAR) . [ 0.528
FUyb L FIN (1AubETER, TN 0,494
FUFL PIN PITeh/DiaMETtp 1,070
WIRE SPALER pTAMETLR, A t,035
Let GTH OF FapL sunvble, Tn 10¢,0

VOLUME FRACTIONG AT KEGINTre UF LIFE

FUEL 8T 90,0 % I,L,. 0.6N0619
CnnL ant V204823
INTERASSEMBL v GAP (,06U0199
TATAL SODTUM Q,264722
Cy AL JgUpURAT
SpaCek N,Un5201
buc? VeUbos 11
TOTAL STHUCTRAL 0,134659
Sim 1.,000000
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FUFL ASSEMBLY TCeCCdC=p 3o IN CORE HMFILHT  (,280 IN PIN

GENERAL PLANT DaTa

PAWER, MaT $,261
CnkE ARKAMNGEMEMT HEXAGIINAL
NumBe ke OF wnwd§ I CUKRFE fu(r)*
NiMbe = (1B (gt LATTICE FPagITIUNS 529
NyMpBeE R UF DRIVEK ADSEMAL TED 5ub
NpMiBer OF CnnTROUL KOD R TTTIUNS 24
THERMAL MHYDKAUY tC DaT4
REALTUR [NLFT TEMFLRATRE, DEG F 9%,
AvERAGE TEMRewATURE KISF ALRLSS RPFACTOK, Dro F ek,
AVEKAGE REACTAOR GUYLET TeMEERATHRE, DFG F 875,
TATAL REACTO CULLANT §|iw, LH/HF 1,304x10
ByePaSs FLUK, 4 0(F TuTpay Se000

PEHNALTY FOKR nvER=LULL ING RI ANKET, DFL F 10,

AVERAGE TEMPERATHKRE MigfF &LRIISS CiikF, VEG ¢ 305,
MaxIMUM TEMPeRATURE KIge ALRISS CoOkp, DEG F 1eb,
AVEFPAGE UDRIVeP FLEL vyl eT TEMPERATHIRE, LEG F 9o,
MaxImUM Oty anT VELLCTTY, FT/8EC 19,0
AVERAGE COUFF COOLANT wvpinelITY, FT/0fFC td,0
TEMFFRATURE nkyP bBETrefr N CUNLANT A8D DUCT, LEG F 120,
PRESSUKE DRMp ALRUSS PIN BLADLE, Pa7 37,9

ESTIMATED KEMAINING PreSskE ORNP, POHT n,n

DUCT LESIGHM pRESSURE pLwne, PSI $7.9
PHYSYCY DATS
FeaCTIONn OF pUwkr IN CNRE, % 1.5
FraCTIoN OF olwkk IN AxTA|l BLANKET, % 1.5
FRACTI(ON OF pliWEk [N PADTAL ®BLANKET, % 7.0
Peak T aVERaGE POWER 1N CLRE
KRADTAL 1,270
AxlaAy 1,300
TaTayg 1,651
PEAK DAMAGE pLtFLLEs ANyT (b > 0,1 MEV) l1uUXt0
FURL PIN DATA
FIIEL PELLET pENSLITY, % T _n, KL 0
DtAMETRIC Gap, MILS ¢,.0
FiuEL PIN RuNp HEL TUM
SMEARED FURL DENSITY, pLaNakW NOMINAL, % T, 0, KB, 0
FUEL PIN NUTek DIAMETEP, TN 0,280
FUuelL CLADDINR THIL®NESS, MILS 14,0
FUeElL CLADDINg CUMPHSTITTON $S=3}6
PEak LINEAP pUwkr IN FyE|, kW/FT . 13,9
AVERAGE LINEAR PUwWEK IN FUEL, Xw/F7 8,2

(Ry INDICATES THAT 3 SURAGSEMBLIES APk KEMVED FRUM EACH CORNEK

OF THE QUTEP pOw

C-132




FUFL A5SEMRLY TC=L(4C=n 32 [N CUPE HEIGHT

FUEL AS&EMHELY ([ pblbn
LATYTICE PLlTCw, 1IN
puct DUTSILE ~IOTR w(rn&s FiaTs, TH
DucT TNSINE WINDTH ACkigS FLATS, 1M
DLET wall THECHUNESH, It

PUCT waAL L LruPuST N

Mpx [MUM AL NwaABLE d>TPrgs 1 DUCT wopL, FOI

PEar STRESH 7N LuCl
MAaMINAL DTREgd LM
SANIHM AP Kplwkbkiv A0SeMR| [F 2,
UNTT CELL ARpa, SL Iv

NijMkE R F Flgl FIMNS Pre aSaFMHLY
SpaACEk LitLERT

PrTCM (TRFTIANRULAK), 14

FUEL FIN DT2amBETEK, 17

FUEL FIN PiYer/sDpamt Tk
Wikt SPALER nTAMETEE, 1IN
LENGTH OF Filgl 8L L, Ty
AcTIVE COIRE WETGRT. TN
Axla) KLANKEpy THILANESS, T™
AxlAp PFFLH'TUR THI(_KrESq'
PLENUM [ ENGTW, IN

PLENUM PUHSTT rUN

CurreER, PST
PUCT CHORNMEFY, PST

TN

I N

VULUME FRACTILMe AT BEGINTNG ©F LIFE

Fusl &1 s&,¢ % 1,0,
Cnol anNT
INTERASSEMBY v GAF
TOTAL sURIUM

CpLal

SPACER

Duc?

TOTAL STRUCTRAL

PELLETeCLAD nAP
Sum

TOTAL HEAVY MET,L I CURF, k6

WEIGWT UF PIN piiNODLE, KOG
Fugl
€ aD
SpALER
Puct t1oo,u thHCH Sl TIpN)
TATAL STRUCTHRAL
AyIAL REFLECTIIR
TOTAL

Cc-133

.80 IN PN

5.8802
5.7U2
5,531
0,087
$&=310
1,000,
31,99K,
28,047,
0,175
29,9440
271
w]RE wRAP
0,330
a2k 0
1,180
0,050
1u0,0
2,0
18,n
0.0
2.0
TP

0,451379

2.509%006
0,05%8630
D,36814¢

Vel0%RT79

Y, 018055

0,05054d45%
0.,1580479
0,0
1,000000

19,868,600

144,074
41,2548
7,03%m
22.072

70,965

0,000

215,039



FUFL ASSEMHLY TCe((Ld4Cwp 3, 100 CORE HFIGHT

RADIAL RLANKET AS8SEMELY PpsSTah

LATTICE PITCpe IM

DUCT UUTSIDE WIDTH alwi 88 FLATS, Iw
LuCT INSIDE wlbDTH ACR0SS FLATS, IN
DUCT waplL THICKNESD, 1n

puCT waplL CumPusfljom

SOOIUM GAP SpTwbEhN ASSEMK) LFD, TH
UNIT CELL BKpFaA, SG N

NYUMBER NF FurL PINa Prp aASSEMBLY
SpalEk CUNCFp!T

PITCH (TkIsnpULAK), 11

FLEL PIN DIAMETER, 1A

FUEL PIN PITeH/7UIAMETER

WIRE SPACFP nlaMpTLF, N

LENGTH OF FlLgl 8SUMuLE, 1M

VOLUME FRACTINING AT HeGItyhn JF LIFE

Fusl AT Sa,0 % T,U,

CAOLANT
INTERASSEMR| v (AF
TATAL SQD UM

C AU

SPACER

byc?

TOTAL STRUCTHRAL

StiM

C-134

a,280 IN FIN

0,007223
N,88p36

NV THd
N ti0330u
[T - L)

S, RR0Q
5.7v5
5.53%1
n,n87?
Nhelin
0,175
29,9440
91
wikwk akaAp
0.'\09
0n,u32
1,070
fhan3!
1v0,0

t,608549

U,p658589

U,1¢959¢

1,000000




‘ FTURL BSSEMBLY TUw(Cdiwn 4n IM CORE HEIGHT ¢ £dU

GEMERAL PLANT HaTA

PriwEk, w»al

COFL ARRANGE MENT

NigMRke Gk Raa S N (Livg

NitMb gk F Coipe LATTICE FnsiTIONS
NuMbEF (1F Chyvt® LoDt Mpl TED
NpMBE R [F (g Tul =00 pitg T TTUINS

THERMAL HYDPRAHL € ala

HeaCTUR INLFT TEMFERATUKE, DEG F

GVEKAGE TevEpkaTURE wIgh ALRUSS KEACTOK, DEG F
AysRAGE WEBACTIIK LLILET TpMPEWRATURE, DEG F
TATaL REACTuR LUBLANT fFilnw, LhR/HK

ByeFads FLUW, % UF ThTag

FEIALTY FOK mvEre(lulUL ING RUANKET, UEG F
AVeERAGF TEMFepwATUFE kKigt ALKNISS ke, DEG F
MaxIMUM TEMpgRATURE KISE ALRUSS CONE, DBV F
AVERALE DRIVER FuUbL HIUTLET TEMPERATIKE, LFG F
MaXIvb™ i aNT VELUCTTY, FT/5FC

AyekAaGe COkE LUULANT vEyQeclTY, FT/S56C
TEMPEKATURE nKRUP KETabEN COOLANT aND DUCT, DEG F
PRESSUKE Okiip ACRUD® FTN RUNLLE, P2l

EQTIMATED REMAINLIING PHESSURE PROP, PST

OUCT DESIGH pRESSUNE 1 e, PO

PHYSTCS [ATA

Fra(TIan DF puwkl 1K CHRE, %
FeaCtlnn OF pliek® 1M ayTa) WLANKET, %
FRrACTINN OF puUrbk 1M kRaADYAL =LANKET, %
Pepar T AVveEkKyGE PUntR ThN CcuURE

RADTAL

Ax ] AL

TUTAL
FEak DamAGE plLubnlr, Nyl (F > 0,1 MFY)

FUEL PIN DATA

Fupl PrLLET pEnbdITY, % T n,

DyaMETR]IC GaAp, MIL9

Fuel PIN BOMNH

SMEARED FHEL NENSTTY, planveR NOMINMAL, % T D,
Fugl PIn uliTeP DJAMET , TN

Fuel CLADDING THIC®HESS, MILS

Fiigl CLAUDINg CUMPUSTTTIN

Feak 1 INEAF pLwER LN FUE|, KW/FT

AVERALE | INFaAR PUWEP Tx FUEL, Kw/FT

C-135

InN FIb

2,033
HEXAGIINAL

13
un9
uas

2H

595,
280,
a15,
1,293X10
5.000
70,
305,
365,
900,
26,7
20,0
1¢0,
79.0
0.0
75,0

~N -
* »
D Ut

W 270
«300
651
LU5UX10

— e e .

85,0
040
MELTUM
B8, 0
0,240
12,0
55316
13,5
R,2



FUFL ASSEFMHELY TCw(L4Cwrn 34 TH (OPE HEIGHT P Uy LN PIN

FUEL ASSEMARLY NpSIGN

LATTICE PITCH, 1IN h,2295%
DUCT LUTSIDE AIDTH ALk S FLATS, IM 5,060
QuecT THSIPF LI0TH ACRNAS FLATS, M 4 Rl
Dt wapt L TriCrNESS, 1 Na108
LucT walt (OuPOSTTIUN S5=316
MaxIMUM sl LwARLE 5TREeS Tt 1UCT wagl, PST 14,000,
PFAK STRESS v LULT Crpnkrs PSI 33,774,
NOMINAL SThepes IN WUCTYT CURNER, POT 28,334,
SADTUM GAP ReTwhEEMN 20SEMu{ IFs, [N U169
UNTY CRLL ARcA, G TN 23.6634
NIMBER F FLEL PIha bhe AGokMRB| Y e7
SPACEN CulLFpT NiKE aRAP
PriCw (ThIatpilLAR) S 1. UePnY
FOEL FPIN DIAMETER, 1 -]
FHEL PIN P Ten/s0]aMET g 1,204
ATRE 3PACER plaMpToe, 7114 0,049
LEHGTR b Filgl bubli g, s 104,0
Ar\‘lv? CURE e IGRHT, 1 LYy

Ay Al RUANKEYT THI(KNESNg, TF 1,1
AyTA| KEFLECTOR THICANLFRg, IN 0,0
PLENUM LENGTH, [u 36,0
FUENUM PUSTT LN Top

VOLUME FPACTINMg AT wEGININE UF LIFE

Fust AT BRem, n % T,U, 0,419297
Corkanr J.3tBRTY
INTERKARSEMAL Yy AR 0,ubldnd9

TnTaL SnrJiiv 0,38240b
CiLav 0,098354

SPALER Joullnda

Due T J,UTEPRY

TiTAL STRUCT (R&L 0,19R21%
Prl LETeCL Ay nae 0.n

Sum 1,000000

TOTAL REAVY METAL IV LORF, w6 22,482 014

WEIGWT UF PLN RyNLLE, *G

Frel 105,850
Cyab 31,524
SpaCeR 6,939
LueT Crod,¢ TNCH SECTIPN) 25,699
TATAL STRUCTRAL 64,16l
Ay1AL REFLECTOR 0,000
TTaL 170,019
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FUFL ASSFMBlL Y TCelldl=r 3, IN CURE »rIGHT 0,240 IN PIN

RADIAL HLANRET pSSEMELY feS3714%

LAaTTILE P1T0y, In 9.2295
DUCT OTSTOF w0 ACkSs F1ATS, 1n 5,000
DHET INSLIOE W IDTH 2Lmiad FLATS, [N doRuH
LUCT wAL L THYM®wESa, Th Jet0b
DHET wall (OuPUsITion 5S~3%10
SANJUM (AP wpTwhiN A3mpMul JES, W Ne10Y9
UNTT CELL APgd, SL |n 23,834
NITMBER MF Fligl PINY Fip ASSFMBLY 91
SPACEKR CUNCEDT wIKE wKAK
PITCH (TwTANmILAK), It 0,498
FUEL PIN DTamETER, N 0,466
Fugl FIN PITer/sDYIaME TP 1,070
WIPE SPACFN [ IAMEILK, TN 0,033
LEnLGTH OF Flgl wUNCLE, [N 104d,.9

VOLUME FRACTTUMg AT brGI~iNme OF [ 1FE

FUEL AT 9n,0 % T,0, 0,8902¢9
CnoLaNTy 0,2000983
INTERASSEMB| v GAF 0,063%589
TATAL SOHDLTUM (,204573
Cyab D,063704
SpaCEk 0,.0052u5
buet D, 0TB233
TATAL STRUCT|RAL 0,1u520¢2
Sum 1,000000
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FUEL ASSEMRLY TCeCLCulwe e IN CIIRE HEIGHT

GENERAL P ANT patTa

Priab R, MaT

Cort ARRANGEMENT

HitdHE R (1IF RDLS I (ks

NUMBEK (F (COpt LaT1ICE PRgITIONS
NyMBER (F DRYIVER AadDrMuL IFS
NMBER F ChygTHUL FID pl T TTONS

THERMAL HYDwALI $( ustia

FEACTUER INLEYT TFMFLRATOR, , DEC F

AVERAGE TRHRerATUFE Wigk ACKNSS WpagTihk,
Avpkaug ReACTUR HUTLeT TpuPpRATUNE, Ll F
TOTAL HE&CTOo CULLANT Fla, LM/HK

By=FAaShS FLoe, % UF Tulal

PEIALTY FOR aveb=C ot JrG Rl ONKET,
AVERAGE TEMPphaTuRb WigE alwudh CFe, DFG
MaxI4UmM TEMPerRAT Rt FIsE aCF IS8 CorF, LEL
AVERAGE DRIVeR FUEL OUTLET THMPERATHRE, U
Max IMUM L) anNT VELU(,ITY, FT/SkC

AVERAGI" COWE Cutipat T vELGirLTY, FT/SFC
TEMPERBTURE nktP BETwbpr cihLART aNn DOCT
FRESSURE DRMNp BCKLIOD Fyn RUNGIE, Fol
EeTIMATED KEMBINING FwpSgutd LROP, PO
DUCT DESIGN pRESSHU~EL hptip, Pa]

UFL F

PHYSTCS ULATA

FraCTIon UF pUwtx IN (e, %
FRACTION M)F puUWtR LN axTa] HLANKET, 4
FRACTIUN 0OF pUwek [N Hahyal RLANKET, %

Ppaxk T AVERaALE POwWEF (h CHPE
kawTat
AxlaL
TOTAL
PEak DAMAGE glLUEMIL, HWyT (& > 1 YEV)

FUEL PIN DATA
Fuel PELLET penN8ITY, 2 T D,
DIAMETRIC Garp, MILD
Fripl PIn BONA
SMFARED FUEL DENSEITY, pLANER NuMINAL, % T

FIuEL FIN UTEWR DLAMETER,
FUel CLAUDING THICANESS,
FLEL CLALDINE CUMPUSITTION
Pepak [ INEAR oOWER JIN FlibEy, XW/FT
AVERAGE CLINFAR Puwbtr Tn FuEL, KW/FT

TN
mits
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1,260 IN

el F

E
-
FG oK

, LG F

eDe

I

3,
HE

235
xal-yNAL
13
oY
Gdh

24

595,
280,
By,
1,293219
S.000
T4,
Ins,
a5,
QoC.,
2u H
19,9
120,
ok, U
‘;.0
68 4

+5

nE L0
n,n
HEL UM
RE 0
G200
13,0
S53=31606
13,5
B,2




FUFL ASSFMELY TO=(C40ep 4 IN CURr HFIGHT p,200 IN PIN

FUEL ADSEMRLY Deolbh

LATTICE PITCwm. IN S.5101
PeT UUTSIRE afudr c=R0Ss FaTs, T 5,354
DLt INSTOE wlPTH 2CROSS FLATS, Tn 5,130
PugT WALl THyCxNESS, IH 0,109
DucT wall COmPOSET NN ob*310
MaXIMUM ap Lrwdnlt ofRKe 58 1o DUCT wéay{, Por 18,090,
Peak STRESS & LULT Cokngr, P& 33,643,
NAMITAL STREgS I 2 ULT CopNErP, PST 4, dnd,
SONLUM GAP Rplakr b aSsSpMu Teos, TH a150
UNTIT CRLL AFgpd, SL T» 26,2939
NipMBER UF Fligl PENS Fro p80Frni Y FEA
SepCER CUNCFRT wikg wkap
PrTCH (THIANRULAW]),, I? 0,307
Fugl FIN DlameThY, IN Qa26U
FUplL PIN PITessUlAYE T} p 1,180
WIRE SPACER nlamMeTrr, 14 N.047
Let,uTH (R Fhel muNULE, Iwn 1ud,0
ACTIve CUREL whlurwt. [+ dp,0
AxTAILL MpLAkFEr TRJCRauE~Ng, TN 10,0
AxT14L REFLECTUR THICRIESg, 1IN Uef
FrenuM [ FNGT . Lt 46,0
PlLENDM POST Tyuhn TUR

VILUME FRACTLUNG AT mECf orNe OF LIFE

Fuel AT &40 % 1,0, v,44323%06
Lol ant 0,3n35023
INTERFASSEMBLY AW ST -3

TATAL SQODLLM 0.389744d
CLav Pe.l08909

SpalEw V17729

Lue? 0.075321

TOTAL STRUC T RAL 0,19702¢
PRiLETeCLAD nap a0

Sum 1,000000

TOTAL HEAVY MpT,L I (ke , ke ¢6,305,377

WEIGHT GF PIN B NULE, *G

Fiel 1ed,220
CLAU to,997
Spaltk 6,309
DUcT (19u 0 gaCH br( TIoNy 271,507
TOTAL STRULTKAL 70,814
AxTAL REFLECTUN 0,000
ToTay 195,040
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FUEL ASSEMBLY TU=LldC=¢ 34 IN C1IRE

RAUGIAL wlLANKET ASabtMRLY 510

LatTlICe »iTCw, I

DUCT CUTSIDE wIpTH AlN(SS FLATS, T
DUcT INSIDE wiIULTrH ALkiIeS FLATS, In
DULT waALL TrHTLANESD, 1A

DUCT WAL L CrePius)Tlun

SnPIUM GAP HpTwEEN A5SeMu) TES, 1M
UnNTT CELL ARFA, SO TN

NpMBeEPR OF FlUrl PIND FEp aASDEMKLY
SperleEk CUNCERT

PTTCh (TRIAN gULAR), IN

FUEL PIN DIAMETER, [N

FLEL PIN PlTeH/C(AMETE W

WIRE SPACEK pnloMeTER, N

LENGTH (F Fhigl BUN[LE, T

VOLUME FRACTIONG AT BEGINTNG 'F L IFE

Fugl AT 90,0 % 1 .U,

ConLANT
INTERASSEMRL vy GAP
TnTAL SNDIUM

Cy ab

SpACER

DucT

TNTAL STRUCT|,RAL

Sum
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MEJGEHT

i

n,eny 1IN FIn

Sl a1U1
2,354
5,130
CetuY
ab=316
Uainb
26,2949
91
wing whAf
052"
0,494
1,070
n,nid5
lvad, o

0.597571

V2N sunsN
v, 0RbHREN
C,259300

DeUbd®h7
DaUN3244
t,079321
0,148%125%

1 «0UUYOY




FURL L25SFMRi Y TL=(CLulwn T I MRl HEIGHT ()'2H()

GENBERAL FLaNT [ 472

PAwbw, MaT

CORE ARKANGEWENT

NigMBE R (F ki), 5 10 LitkE

Nitmer e (F (OeF LATTLCY FnglTions

MHOMBER 0OF DRpye R ASaE ™kl TFN

N“""".‘Ep OF Cnia Tyl w0 V“STTTHNS
THERMAL myYDmatip v( utTa

e ACTHE INLFPY TEARYRALDWE, DEL F

AvFRALFE TEMPERAT RS = 18F ALRISS wEAFTUIK, 1EL F

AYRRAGE PEACTV'R M TLELT TEMEE~ATIIME, DEL F

TOTAL REACTIR LUUL a™NT gl aw, LLk/HK

Byebads FION, % oF

1“‘6[_

PELALTY PP avewel CLING RLANGKET, 1EG F
AVEKALE TEMPeRATUKL ~T9F ACLPIINS (1iINKFE, DEL F
Max ot TerPekaTiint Kigk ALRUSS COwF, LEL F
AypMAGE DRJVehk Fhto [iirp e TEMPEr&THKE, DFG F
Max Imbim L0 AT vELICTTY, FT/5¢EC
AyphrabLe CuRe CLULAST vEpoe Ty, FT/55C
TEMEERATHRE rR)P b Twbkpn Ctidp ANT AwnD DLLT,
PREOSUPE Driyp ALx1IDY &1, withub, #3]
EQTIMATED FEMAINLING PRLSSYrF DFNP, BST
DUCT DESIGN pRESSURE | kP, PO
PHYSTCS LATA
FealTIon F plabkw uN FaRE, %
FrACTION OF olsFk b axTal HLANKET, 4
FroCLTION OF pUrER |« waDTAL bBLANKET,
Ppak T AVERAGF Purbr 1N piiky
kAL TAL
Ax]laL
TUTAl
PEaK LaMAGE cLUEBNLE, T (£ > 0,1 MFVY
FUBEL PLN DATA
FUFL PFLLET pFNSITY, 2 T _n,
DraMETRIL GAp, MIL>
Fuebh PIN mUbp
Smp ARED FUBL UENSLITY, Dl anak nOMINay, % T v,
Foel PIN OUTeH DIAMLTER, TN
FukL CLADLDINg TRILANESS, MILS
FUEL CLADLDINR CUMKLSIT O
PEakK LINEAR pUWER IN FiIEL, Ku/FT
AvERAGE LINpaR Punbk 10 pFlIbL, Kw/F !
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Deg F

3,033
HEXALUNAL

13
o9
a4a4%

4

595,
o,
87s,
1.298X1¢
S.000
¢,
65,
405,
980,
21,4
16,8
1¢t,
d#, 5
0,0
4e .5

Ra,n
00
MEL TUM

8.0
0,280
td, 0
55=3106
13,9
R,2



FLigL BSSEMBLY TCwCl4l=r s IN CLHRE HEIGHT o 280 IN FIM

FUEL ASSEMKLY NpSIGN

LATTILE FIVT( W, 1M S,.uh%e
DUuCT CUTSILE wWIDTH sLwpse FIATS, 1M 5,721
DUCT INSIDE wWlUTH AlwkogS eL8Ts, In SeR31
LUCT walL TryCrnNedo, [» 0,09k
DUCT waplL CouPudSttiue sh=310
MaxIMUM AL waKLE 2¥FEas 10 BUCT wap L, Pol 1,000,
PEakh STHESD 1H LHLT viprtpsa, PSI 472,95,
NOMINAL STKERd 1wn vy €k iEn, PST cR,ul>,
SODIUM GAF wpTwbktrn AS3EMe| JES, N elbd
UNTT CELL #wpa, Suw IN 3n,n3b}
NUMBER (5 FLFL PINvd PER ASSEMELY e
SpACFEF CcuUNCEDR]T WlkE wkNALE
PITCH (TRIANgULAF ), It 0330
FUEL FIN DIAMETER, IN J,PH0
Friel FIN PITpr/uLLaMETRR 1,149
WIFE SPACEF plaMeTté, AN Ve 050
LEMGTH OF Fhpl BUNLLE, tp 104,90
ArTlV(’ CURE WMEILAT, 1 Sb'(l
AyJAL HLANKET THICL®NESE, T° 16,0
AyTAL REFLECTUN THICKrESg, 1N £, 0
PLEvUM™ LENGTM, 1IN e, 0
Preinim PUSTTTHIN TP

VOLUME FRACTIONG aT REGLNING 'IF LTEE

FUEL AT 8B,n % 1,0, n,45u001
LonLanT nedieant
INTERASSEMR| v LAP L B 1pHY

TNTAL SpLTLM U,30282V
Cy Al v, 1n558%6

bPALEk ".\'1"0(40

Due?t uetibdedd

TNTAL STRUCTHRAL Ga1A7179
PELLET=CLAD rAP 0,0

Sim 1,00000v

TOTA] HFEFAVY MET.L IN fURe, ¥G iy,0u0,79¢

WEIGHT OF PIN RuUNDLE, K6

FUEL 144,073
Cy al de 904
SpaCEk 7.3517
pucT (iou, 0 TNCH SELTICN) 2o, 9R7
TOTAL STRUCTRAL To,R1¢
Ax]AL FEFLECTOR G,000
TATAL 220 RHY
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FURL ASSEMELY Tt wllalm=n T, 1H CHRE HEIGHT 0,280 IN Flx

RADIAL BRLAONKET LS0EMRLY DpSTAN

LATVTICE PIVCw, Iny S, MR
Duct UNTSIntE wluTr A{rnSs FLATS, 1w 5,727
DUcT INSIDE It d0ki'&8 FLATS, In 5,531
LHCT wapl THYCANESD, Th 0,098
Cuct vapL ComFeStTion >8=316
SR GAF Kelwbbh A55p e [ES, IM 0,102
UNIT CrLL PP, 5L Tt 30,0303
Numbsiel 0OF Fligl FPino Fip ASSEMKLY 91
SpalFR CUNCEpRT wlRE wKAF
PYTCh (TRIANEULAR), [N 0,569
Fuel PIN DIsmETER, 17 0.,9%2
FUEL FIN PITeH/ZLTAN L YR 1,070
wiRE SPACER plaMElbk, gn 0,037
LENGTH uF Fuel dithlt, Tw tud 0

VULUME #RBCTIUNg &T BLLINrL F L IFE

Fuslb. A1 90,0 % T,b, 1,606691
Cnnb anT (He2N0RYY
INTERASSEMBL y (AP 0 nuSupbY
TOTAL sSUONTUM N,2608u9
Cyal N U65543
SpalCek U, 003294
bucT N,063624
TRTAL STRUCTukAL 0,132460
Sym 1.00000v0
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APPENDIX C-B: FUEL CYCLE COST CALCULATIONS

The fuel cycle cost program used was FUCOST! from General Electric Company.
The value of plutonium was assumed to be 100 $/gm. The total reprocessing cost
was 595 $/kg HM with the following breakdown: 350 $/kg HM for reprocessing;
80 $/kg HM for spent fuel shipping; and 165 $/kg HM for waste shipping and

storage. The fabrication cost model was the revised HEDL N-factor formula.?

The detailed fuel cycle cost components are listed in the following tables.
The nomenclature used in the titles of these tables and in naming the zones in

the tables are explained below:

Nomenclature:

CB Center blanket

cc Center core

3C Three core zones

4C Four core zones

H32 32 in. core height

TC Tightly coupled

LC Loosely coupled

Zone 1 All core zones

Zone 4 All axial blanket zones
Zone 7 All internal blankets
Zone 8 All radial blankets

REFERENCES

1. E. V. Neill, D. P. Johnson, '"COROPT, A Computer Program for Finding
Optimum LMFBR Mixed Oxide Fuel Cores," General Electric Company, FBRD,
October, 1976.

2, Letter, R. P, Omberg to Distribution, "A Revised Fabrication Cost
Equation for use in FBR Core Design,' HEDL, June 27, 1978.
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CB-4C-H32-TC 0.2u4" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
70NE
ZONE
ZONF
ZONE
ZONE
ZONE

VO E WN

WO INMNNEFEWND

RESIDENCE
TIME
(YRS)

0.20002E 01
0.20002E 01
0.20002E 21
0.20002E 01
0.20002E 01
0.20002€ 01
0.20002E 01
0.50005E 01
0.60006E 01

FABRICATION

(MILL/KWH)

6302E 01

1992E 00

0.3
0.0
0.0
0.0
0.0
0.0
0.6
0.25488E 00
0.0

FABRICATION

cosT
($/KG)

0.20510F 04
0.20510E 04
0.29519E 04
0.0
0.0
0.0
0.250C0E 03

0.25000E 03
0.25C00E 03

REPROCESSING

(MILL/KWH)

0531E 01

754E 01
661E 00

o &

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON EREVENUE

LOSSES

CARRY CHARGE ON

LOSSES

CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-146

Honouwnu

REPRCCESSING

cosT
($/KG)

0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
J0.59500E 03

FABRICATION
CcC
(MILL/KWH)

6489E 00

6U6U4E-01
1913E~-01

0.78773994E 01
~0.53353949E 01
0.19289637E 00
2.32661361E 00
-0.56851879E-02
-0.91038102E 00
0.11348979E 02

USAGE
FACTOR
(KG/KWH)

REPROCESSING

cc
(MILL/KWH)

-0.7476 1E-01

0.0

0.0
-0.85046E-01

0.0

0.0
-0.170474E 0)
-C.10330E 00

.0



CB-4C-H32-TC 0.26" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONF
ZONF
ZONEF

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZOKE
ZONE
ZONE

OVOONNANE WN -

WCOdaaNFWN =

RESIDENCE
TIME
(YRS)

0.20002F 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002F O1
0.20002E 01
0.20002E 01
0.50005E 01
0.60006E 01

FABRICATION

(MILL/KWH)

6925E 01

224E 00
684E €O

(Yol V)

FABRICATION

COST
($/KG)

0.17790E 04
0.17790E 04
0.17790E 04

5000E 03
5000E 03
5000 03

REPROCESSING

(MILL/KWH)

2350E 01

49055E 01

89E 01

0
0.
0.
0
0
0
0 1

0 647E 00
0

1
0
0
1
0
0
17
70
0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TCTAL FUEL CYCLE COST

C-147

REPROCESSING

COST
($/KG)

0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03

FABRICATION
CcC
(MILL/KWH)

7458E 00

1238E 00
7

QOOOO0OODOoOOCO
« o 0 o s & s & @

Oa-sOOOOOU‘I

0.87933750E 01
-0.57670612E 01
0.20850289E 00
0.36418724E 00
-0.63326433E-02
-0.10140591E 01
0.12697009E 02

USAGE
FACTOR
(KG/KWH)

0756E-02

3623E-02

889E-02
8T4E-02

COO0OO0OO0OOOO

2
0
0
2
0
0
28
1
0

REPROCESSING

cc
(MILL/KVH)

-0.87671E-01

0.9
0.0

-0.99779E-01

0.0
0.0

-0.12203E 09
-0.12031E 09

0.0



CB-4C-H32-TC 0.28" PINS

ZONE
ZONE
ZONE
70NE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
Z0NE
20NE
ZONE
ZONE
ZONE
ZONE

OO NEs WK

OO NEWN -2

RESIDENCE
TIME
(YRS)

0.20002E 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002E 01
0.50005E 01
0.600C6E 01

FABRICATION

(MILL/KWH)

37597E 01

750E 00
432E 00

OO OO O0OOOOO
s w

QWO OOO O

FABRICATION

COST
($/K5)

0.15630E 04
0.15630E 04
0.15630E 04

.0
.0
IO

OO0

0.25000E 03
0.25000€E 03
0.25000E 03

REPROCESSING

(MILL/KWH)

4312E 01

932E 01
949E 00

- 0

CARRY CHARGE ON PU INVENTORY
REVENUF

CHARGE ON REVENUE

LOSSES
CARPRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-148

REPROCESSING

COST
($/KG)

0.59500E 03
0.5950G0E 03
0.59500E 03
2.59500E 03
0.59500E 03
7.59500E 03
0.59500E 23
0.59500E 03
0.59500E 03

FABRICATION

cc
(MILL/KWH)

8503 00

3032E 00
7151E-01

9.5
0.0
0.0
0.0
0.0
0.0
0.1
0.9
0.0

0.97926245E 01
-0.60951271E 01
0.22036380E 00
0.40487039E 00
-0.70286654E~02
-0.11255140E 01
0.14320276E 02

USAGE
FACTOR
(KG/KWH)

4054E-02
T404E-02

3500E-02
3773E-02

O WOONMNOON

REPROCESSING

cC
(MILL/KWH)

-0.10160E 02
0.0
0.0
-0.11575E 00
0.0
0.0
-0.14150E 02
-0.13956E 00
0.0



CB-4C~-H36-TC 0.24"™ PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

OO JAANNET WN 2

OLCoOodonesE WN =

RESIDENCE
TIME
(IRS)

0.20002E 01
0.20002€ 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002F 01
0.20002E 01
0.50005E 01
0.60006E 01

FABRICATION

(MILL/KWH)

2798E 01

6165E 00
4724E 20

QOO OLOOO
. -« o ® ¢ o s &

DO DODOOOOW

FABRICATION

COST
($/KG)

0.18830E Ou4
04

04

03
03
03

REPROCESSING

(MILL/KWH)

036UE 01

31778 00

367E 01
843E 00

@ W

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLF COST
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REPROCESSING

COST
(8/KG)

0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION
cc
(MILL/KWH)

1036E 00

.87396E-01
.69758E-01

0.77046032E

-0.51120901E

0.18482298E
0.31922144F

-0.88918418E
0.10516471E

USAGE
FACTOR
(KG/KWH)

REPROCESSING

01
01
00
00

-0.55528171E-02

00
02

cc
(MILL/KWH)

-0.73571E-01

0.0
0.0

-0.66146E-01

0.0
0.0

-0.94893E-01
-0.10021E 09

0.0



CB-4C-H36-TC 0.26" PINS

RESIDENCE FABRICATION REPROCESSING USAGE
TIME COST COST FACTOR
(YRS) ($/KG) (3/KG) (KG/KWH)

ZONE 1 0.20002E 01 0.16310E 04 0.59500E 03 0.20418E-02
ZONE 2 0.20002E 01 0.16310E 04 0.59500E 03 0.0
ZONE 3 0.20002E 01 0.16310E 04 0.59500E 03 0.0

ZONE 4 0.20002E 01 0.0 0.59500E 03 0.18370E-02
ZONE 5 0.20002E 01 0.0 0.59500E 03 0.0
ZONF 6 0.20002E 01 0.0 0.59500E 03 0.0

ZONE 7 0.20002E 01 0.25090E 03 0.59500E 03 0.25192E-02

ZONE 8 0.50005E 01 0.25000E 03 0.59500E 03 0.11089E-02
ZONE 9 0.6C006E 01 0.25000E 03 0.59500E 03 0.0

FABRICATION REPROCESSING FABRICATION REPROCESSING

cc cc

(MILL/KWH) (MILL/KWH) (MILL/KWH) (MILL/KWH)

ZONE 1 0.33301E 01 0.12149E€ 01 0.51819E 00 -0.86242E-01
ZONE 2 0.0 0.0 0.0 0.0
ZONE 3 0.0 0.0 9.0 0.0

ZONE 4 0.0 0.10930E 01 0.0 ~0.77590E-01
ZONE 5 0.0 0.0 0.0 0.0
ZONE 6 0.0 0.0 3.0 0.0

ZONE 7 0.62979E CO 0.14989E 01 0.97999E-01 =-0.10641E 09

ZONE 8 0.27728E 00 0.65982€ 00 0.78222E-01 -0.11237E 0)
ZONE 9 0.0 0.0 0.0 0.0

CARRY CHARGE ON PU INVENTORY

0.84425716E

01

REVENUE -0.55313787E 01
CHARGE ON REVENUE 0.19998205E 00
LOSSES 0.34964651E 00

-0.60796067E-02
-0.97354031E 00
0.11496697E 02

CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

(LI T (S O 2 { I 1]
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CB-4C~H36~-TC 0.28" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

CO~NOAUNE W2

WO NEWND =

RESIDENCE
TIME

(YRS)

0.20002E
0.20002E
0.20002F
0.20002F
0.20002E
0.20002E 01
0.20002E
0.500C5E
0.60006F

FABRICATION

(MILL/KWH)

3927E 01

3059E 00
2159€ 00

[eNoNoNeoNeleNo ol
e © o 8 o o s e

OWJIODODOO0OO W

FABRICATION

COST
($/KG)

ou
ou
')

03
03

0.25000E 03

REPROCESSING

(MILL/KWH)

4087E 01

2676E 01

7388E 01
6538E 00

CARRY CHARGE ON PU INVENTORY
REVENUE

CHABGE ON REVENOE

LCSSES
CARBRY CHARGE ON LOSSES
CRELDIT FOR SALE AT PLANT EOL
TOTAL FUOEL CYCLE COST
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I nun nn

REPROCESSING

COosT
(3/KG)

0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
J.59500E
2.59500E
0.59500€
0.59500%

FABRICATION
cc
(MILL/KWH)

2793E 00

1368E 00
0736E-01

QOOCOOOO0OO0D

5
0
0
0
0
0
1
9
0

0.94259558E

-0.58861609E

0.21280885E
0.38975215E

0.12965898E

USAGE
FACTOR

(KG/KWH)
3676E-02
1305E-02

223E-02

0
0
0
0
v
0
0.29
0.12864E-02
0

2
0
0
2
0
0
2
1
0

REPROCESSING

01
01
00
00

-0.67668781E-02
-0.10835934E 01

02

CcC
(MILL/KWH)

-0.10000E 0)
0.0
0.0
-0.89989E-01
0.0
0.0
-0.12344E 090
~0.13034E 0)
0.0



CB~3C-H32-TC 0.24"

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WOWDDNAAE WN 2

VOJITTOEWN -

PESIDENCE
TIME

(YRS)

0.20002E 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002F 01
0.20002E 01
0.20002E 01
0.50005E 01
0.€600C6E 01

FABRICATION

(MILL/KWH)

546CE 01

61E 00

61E 00

0.3
0.0
0.0
0.0
0.0
0.0
0.587
0.249
0.0

PINS

FABRICATION

COoST
($/KG)

0.21130E
0.21130E
0.21130E
0.0
0.0
0.0
0.25000E
0.25000E
¢.25000E

o4
ou
0u

03
03
03

REPROCESSING

(MILL/KWH)

9851E 00

985E 01
407E 00

O W

CARRY CHARGE ON PU INVENTORY
REVENUF

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL

TOTAL

FUEL CICLE COST

C-152

REPROCESSING

COST
($/KG)

0.59500E
0.59500E
0.59500E
2.59500E
0.59500E
0.59500€
0.59500E
0.59500E
0.59500E

FABRICATION
ccC
(MILL/KWH)

5178% 00

437E-01

J.5
0.0
0.0
0.0
J.0
0.0
0.91

0.70427E-01
0.0

0.74565077E

-0.52491646E

0.18977880E
0.30958909E

0.10728442E

USAGE
FACTOR

(KG/KWH)
6782E-02
9440E-02

505E~02

0.1
0.0
¢.0
0.1
0.0
0.0
0.2
C.99844E~-03
0.0

REPROCESSING

-0.53957701E-02
-0.86U403549E 00

02

cc
(MILL/KWH)

-0.70884E-01

0.0
0.0

-0.82114F-01

0.0
0.0

-0.99280E-01
-0.10117E 0)

0.0



CB-3C-H32-TC 0.26" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WONANE WN

OO AANNEWN =

RESIDENCE
TIME
(IRS)

0.20002E 01
0.20002E 01
0.20002E 91
0.20002E 01
0.20002E% 01
0.20002€ 01
0.20002E 01
0.50005E 01
0.60006E 01

FABRICATION

(MILL/KWH)

6059EF 01

435E 00
084E 00

FABRICATION

COST
($/KG)

0.18279E
0.18279E
0.18270E

.o
.o
.0

ou
04

OO O

0.25000E
0.250C0E
0.25000E

03
03
03

REPROCESSING

(MILL/KWH)

288E 01
221E 00

QOO0 OOODOOOO
o o

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYICLE COST

C-153

REPROCESSING

cosT
($/KG)

0.59500E
0.59500E
0.59500E
0.59500F
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION
ccC
(MILL/KWH)

6110% 00

6U9E 00

0.5
0.0
0.0
0.0
0.0
0.0
0.1
0.82062E-01
0.0

0.83656607E

-0.55370226E

0.20018607E
0.34658152E

0.12174046E

USAGE
FACTOR
(KG/KWH)

2810E-02

374E-02
634E-02

- ~J

KEPROCESSING

01
01
00
00

-0.60282648E-02
-0.96531886E 00

02

ccC
(MILL/KWH)

-0.83365E-01

0.0
C.0

-0.96348E-01

0.0
0.0

-0.11562E 0)
-0.11788E 0)

0.0



CB-3C-H32-1TC 0.28" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZCNE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONF
ZONE

CONAADE WN

WO NEWN -

RESIDENCE
TIME

(YRS)

0.20002E 01
0.20002E 01
C.200C2E 01
0.20002E 01
0.20002E 01
0.20002% 01
0.20002F 01
0.50005E 01
0.600C6EF 01

FABRICATION

(MILL/KWH)

6673E 01

9400F 00
3741E 00

FABRICATION

COST
($/KG)

0.16000E 04
0.16000E 04
0.16000E O4
0

0
0
0.25000E 03

0.25000E 03
0.25900E 03

o'
0.
0.

REPROCESSING

(MILL/KWH)
3638E 01
5743E 01

8897E 01
0304E 00

QOO OO OCOO
e 8 & e« & 8 & o @

QX OO0 O0OO0O -

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-154

REPROCESSING

COST
($/KG)

0.59500E 03
0.595C0E 03
0.59500E 03
0.595C0E 03
0.59500E 03
0.59500E 03
0.59500% 03
0.59500E 03
0.59500E 03

FABRICATION
cc
(MILL/KWH)

7065E 00

2355E 00
5201E-01

COCOOO0COoOOCOoC

5
0
0
0
0
0
1
9
0

0.93238163E 01
-0.58418121E 91
0.21120542E 00
0.38557035E 00
-0.66949502E-02
-0.10720758E 01
0.13739408E 02

USAGE
FACTOR
(KG/KWH)

.31760E~02
«13497E-02

REPROCESSING

CcC
(MILL/KWH)

-0.96813E-01
0.0
0.0
-0.11176E 02
o.o
0.0
-0.13415E 0)
-0.13676E 0)
0.0



CB-3C-H36-TC 0.24" PBINS

ZONE
ZONE
ZONE
ZONE
ZONF
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZQONF
ZONE

DI NET W

OONANEWN

RESIDENCE
TIME
(YRS)

0.20002F
0.20002E
0.20002E
0.20002%
0.20002E
0.20002F
0.20002F
0.500CSE
0.60006E

01
01
01
01
€1
01
01
01
01

FABRICATION

(MILL/KWH)

4351E €1

931E 00
926E 00

n oo

FABRICATION

cosT
($/KG)

04
o4
o4

03
03

0.25000E 03

REPROCESSING

(MILL/KWH)

026E 01
7048 00

- =

CARRY CHARGE CON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-155

Howoannyonon

REPROCESSING

COST
(8/KG)

0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500F
0.59500E
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION
cc
(MILL/KWH)

3453E 00

T00E-01

0.5
0.0
0.0
0.0
0.0
0.0
0.91
0.73151E-01
0.0

0.78484793E

-0.50967693E

0.18426913E
0.32494509E

0.11050822E

R

-0.56485236E-02
-0.90450978E 00

02

USAGE
FACTOR
(KG/KWH)

7976E-02
6435E-02

T72E-92

35
370E-02

0.1
0.0
0.0
0‘1
0.0
0.0
0.23
0.10
0.0
EPROCESSING

cC
(MILL/KWH)

-0.75926E-01
0.0
0.0
-0.69417E-C1
0.0
0.0
-0.99566E-01
-0.10508E 090
0.0



CB-3C-H36-TC 0.26" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONF
ZONF

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WOdANLE WN

WO NEWN

PESIDENCE
TIME
(IRS)

0.200C2E 01
0.20002E 01
0.20002F C1
0.20002E 01
0.20002E
0.20002F 01
0.2C002E 01
0.50005E 01
0.60006F 01

FABRICATION

(MILL/KWH)

4871 01

6107E 00
9084EF 00

FABRICATION

COST
($/KG)

0.16500E
0.16500FE
0.16500E
0-0
0.0
0.0
0.25000E

0.25000E
0.25000E

o4
ou

03
03
03

REPROCESSING

(MILL/KWH)
2575E 01

1476E 01

33E 01

0
J
0
0
0
0
0.157

0 221E 00
0

1
0
0
1
0
0
15
69
0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-156

REPROCESSING

COST
($/KG)

0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E

FABRICATION
ccC
(MILL/KWH)

4261E 00

0287E 00
2

0
0
0
0
0
0
0
0 062E-01
0

5
0
0
0
0
0
1
8
0

0.86342363E

-0.53676939E

0.19406414E
0.35696405E

-0.61967671E~
-0.99230158E 00

0.1225586U4%

USAGE
FACTOR
(KG/KWH)

0.21134E-02
9288E-02

64U43E-02
1634E-02

L]
CaNOO -

REPROCESSING

01
01
00
00
02

02

cc
(MILL/KWH)

-0.89266E-01

0.0
c.o

-0.81470E-01

.0
0.0

-0.11169E 09
-0.11788E 00

¢.0



CB-3C-H36-TC 0.,28" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZORE
ZONE
ZOKE
Z20NE
ZONE
ZONE
ZONE

WO EWN 2

W ONOODNEWN 2

RESIDENCE
TIME

(1RS)

0.20002F
0.20002E
0.20002E
0.20002F
C.20002E
0.2C002F
0.20002E
0.50005E
0.60006E

01
01
01
01
01
01
01
01
01

FABRICATION

(MILL/KWH)

5518E 01

669F 00
T41E 00

FABRICATION

CosT
($/KG)

0.14470E
0.14470E
0.14470E

.0
.o
.0

ou
04

QOO

0.25000E
0.25000E
0.25000E

03
03
03

REPROCESSING

(MILL/KWH)
4605E 01
3315E 01

247E 01

0.1
0.0
0.0
0.1
0.0
0.0
0.18

0.80304E 00
0.0

CARRY CHARGE ON PU INVENTORY
REVENTE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-157

REPROCESSING

COST
($/KG)

0.59500E
0.59500E
J.59500E
0.59500E
0.59500E
0.59500E
0.59500E
2.59500E
0.59500E

FABRICATION
cc
(MILL/KWH)

5269E 90

1930E 00
5201E-01

0.96214209E

-0.57063503E

0.20630795E
0.39718729E

0.13787436E

USAGE
FACTOR

(KG/KWH)
4546E-02
2378E-02

0668E-02
3497E-02

OC=2tWwWOoOOoOMNMNOON

REPROCESSING

01
01
00
00

-0.68854317E-02
-0.11025782E 01

02

cc
(MILL/KWH)

-0.10368E 00
0.0

0.0
-0.94524E-01
0.0

0.0

-0.12954E 00

-0.13676E 00
0.0



CB-2C-H40-1C 0.26" PINS

Z0NE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONFE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WOINNE WN 2

WO JIJONEWN -

RESIDENCE
TIME
(YRS)

0.200C2E 01
0.20002F 01
0.20002F 01
0.20002E 01
0.20002F 01
0.20002F 01
0.20002E 01
0.50005EF 01
0.60006E 01

FABRICATION

(MILL/KWH)

34€62E 01

6835E (O
4995EF 00

FABRICATION

COST
($/KG)

0.16860E 04
0.16860E 04
0.16860E 04

[o NN

.o
]
.0
0.25000E 03

0.25000E 03
0.25000E 03

REPROCESSING

(MILL/KWH)
1809E 01

1085E 00

13527E 01
9

0
0
0
0
0
0
0
0 488E 00
0

1
0
0
9
0
0
1
5
0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-158

REPROCESSING

COST
($/KG)

0.59500% 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500€ 03
0.59500E 03

FABRICATION

ccC
(MILL/KWH)

2069E 00

.88439E-C1
«70523E-01

0.80444641E 01
-0.47411804E 01
0.17141312E 00
0.33202410E 00
-0.57547539E-02
-0.92152065E 00
0.11416979E 02

USAGE
FACTOR
(KG/KWH)

9847E-02

REPROCESSING

cc
(MILL/KWH)

-0.83830E-01
0.0
0.0
-0.64661E-01
0.0
0.0
-0.96026E-01

-0.10131E 00

o.o



CB-2C~-H40-LC 0.28" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONF
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

VOOV E WND a

OO JANNEWN

RESIDENCE
TIME
(YRS)

0.20002F
0.20002F
0.20002E 01
0.20002E 01
0.20002E 01
0.20002E €1
0.20002E 01
0.50005E 01
0.6C0C6E 01

C1
01

FABRICATION

(MILL/KWH)

394E 01

4456E 00
8356E 00

COQOOOO0O0OO
» & o e o s o 3

OCNNOODOO W

FABRICATION

CosT
($/KG)

0.14730E
0.14730E
0.14730E

.0
.0
.0

04
04
('

OO0

0.25000E
C.250C0E
0.25900®

03
03
03

REPROCESSING

(MILL/KWH)

3723E 01

0570E 01

5340E 01
T488E 00

OO OO0OOOO0O

1
0
0
1
0
0
1
6
0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-159

REPROCESSING

COST
($/KG)

0.59500E
0.59500E
0.59500E
0.59500E
J.59500E
0.59500E
0.59500E
0.59500E
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION
ccC
(MILL/KWH)

2865E 00

0030E 00
0007E-01

0.87757788E

-0.50967693E

0.18426913E
0.36204636E

0.124S0941E

R

00

-0.62724724E-02
-0.10044241E 01

02

USAGE
FACTOF
(KG/KWH)

3064E-02

EPROCESSING
cc
(MILL/KWH)

-0.97421E-01
0.0
0.0
-0.75032E-01
0.0
0.0
-0.10890E 00
-0.11493E 00
0.0



CB-2C-H40-1C 0.30" PINS

ZCNE
20NE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

Z0NE
ZCNE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WO AN EWN

LD ONAMNMEWN

RESIDENCE
TIME

(IRS)

C.20002F
0.200C2F
0.20002E 01
0.2C002E 01
0.200C2F 01
0.20002F 01
0.20002E 01
0.50005E 01
C.60006E 01

01
C1

FABRICATION

(MILIL/KWH)

4517E 01

4023 Q0
2564F 00

FABRICATION

cosT
($/KG)

0.13020E
0.13020E

04
ou
04

03
03
03

REPROCESSING

(MILL/KWH)

0.15774E 01
0.0
0.0
0.12131E 01

7618E 01
7503E 00

[eNeNoNo Nl
OO0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LCSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-160

wn# unnan

REPROCESSING

COST
($/KG)

0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E

FABRICATION
cC
(MILL/KWH)

3710E 00

1519€ 00
1880E-01

0.96159801E

-0.53846273E

0.1946764OE
0.39627969E

-0.68585724E~
-0.10982761E 01

0.13850949E

R

01
01
00
00
02

02

USAGE
FACTOR
(KG/KWE)

EPROCESSING
cC
(MILL/KWH)

-0.11198E 0)
0.0
.0
-0.86119E-01
0.0
0.0
-0.12507E 02
-0.13199E 0)
0.0



CB~2C-H48-~1LC 0.26" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONFE

ZONE
ZONF
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WOJAARE WN =

OO~ NEWN

RESIDENCE
TINE
(YRS)

0.20002F
0.20002F
0.2C0C2E
0.20002F
0.20002E
0.20002E
0.20002E
0.50005E
0.60006F

01
01
01
01
01
¢1
01
01
01

FABRICATION

{MILL/KWH)

9439F 01

920%E 00
2

0.2
0.0
0.0
o.o
0.0
6.0
0.56
C.27298E 00
0.0

FABRICATION

COST
($/KG)

0.14770E
0.14770E
0.14770E

04
N4
0

OO0
OOO

0.25000E
0.25000E
0.25000E

03
03
03

REPROCESSING

(MILL/KWH)
1859E 01
1085E 00

S47E 01
49

0.1
0.0
0.0
0.7
0.0
o.o
0.13
0.64969E 00
0.0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON FREVENUE

ICSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

Cc-161

REPROCESSING

COST
($/XG)

0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION
CcC
(MILL/KWH)

5809E 00

8571E-01
T7021E-01

0.83856220E

-0.U45041218E

0.1628U4245E
0.34516567E

0.11397386E

R

00

-0.59672147E-02
-0.95554233E 00

02

USAGE
FACTOR
(KG/KWH)

OO OOOCODO
. . .

e e 8 & o @

EPROCESSING
cc
(MILL/KWH)

-0.84188E-01
0.0
.0
-0.50463E-01
0.0
0.0
-0.96169E-01
-0.11064E 0)
0.0



CB-2C-HUB-1C C.28" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZORE
ZONE
ZONE
ZONE

OO NDANE WK =

OWERIANNEWND

RESIDENCE
TINME
(YRS)

0.2C0202E 01
0.20002E 01
0.20002F 01
0.20002E C1
0.20002E 01
0.20002E 01
0.20002F 01
0.50005F 01
0.60006E 01

FABRICATION

(MILL/KWH)

9862E 01

318E €O

0.2
0.0
0.0
0.0
2.0
0.0
0.62

0.29889E 00
0.0

FABRICATION

COST
($/KG)

0.12900E 04
0.12900E 04
0.12900E 04
Io

> NeNe)
.

0
.0
0.25000E 03
0.25000F 03
0.25000E 03

REPROCESSING

(MILL/KWH)

3774E 01

2471E 09

832E 01
135E 00

- =

CARRY CHARGE ON PU INVENTORY
REVENUEF

CHARGE ON REVENUE

LCSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-162

wownuw#nnn

REPROCESSING

COST
($/KG)

0.59500F% 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03

FABRICATION
cc
(MILL/KWH)

6468E 20

6970F-21
4331E-01

o.

89917240E 21

-0.48766432F 01

0.
o.

17631060E 00
37021422E 00

-0.64019039E-02
~0.10251493E 01

0.

12198098E 02

USAGE
FACTOR
(KG/KWH)

REPROCESSING

ccC
(MILL/KWH)

-C.97778E-01
0.0
o.o

~0.58545E-01

3.0
0.0
-0.10529E 09

-0.12114E Q)

0-0



CB-2C-H48-1C 0.30" EINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZQOKNE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WO JNNNE WN -

WO NEWN =

RESIDENCE
TIME

(YRS)

0.2C002E 01
0.20002E 01
0.2C002E 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002E 01
0.50005€ 01
0.60006E 01

FABRICATION

(MILL/KWH)

0345 01

8943E 00
3072 €0

FABRICATION

COST
($/KG)

ou
0u

03
03
03

0.25000E
0.25000E

REPROCESSING

(MILL/KWH)

408E 01
712E 00

@

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LCSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-163

mw o wnn

REPROCESSING

COsT
($/KG)

0.59500E
0.59500E
0.5%500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION

CcC
(MILL/KWH)

7219E 00

7288 00

314E-01

0.4
0.0
0.0
000
0.0
0.0
0.10
0.93
0.0

0.97030830E

-0.52152987E

0. 18855441E
0.39940172E

0.13217471E

K

01
01
00
00

-0.69049709E-02
-0.11057072E 01

02

USAGE
FACTOK

(KG/KWH)

EPROCESSING
cc
(MILL/KWH)

-0.11233E 09
0.0
0.0
~-0.67200E-01
0.0
0.0

-0.11648E 09

-0.13404E 0)
0.0



CC~-3C~-HUO0-1C C.26" PINS

ZONE
70NE
ZONE
ZONE
Z0NE
ZONE
ZONE
ZONE
ZONE

ZONE
Z0NE
ZONE
Z0NF
ZONE
ZONE
ZONE
ZONE
ZONE

WO NE WK 2

OO NEWN

RESIDENCE
TIME
(YRS)

0.20002F 01
0.200C2E 01
0.20002E 01
0.20002E (1
0.20002F 01
0.20002E 01
C.20002E 01
8.50005F 01
0.60006E 01

FABRICATION

(MIIL/KWH)

3512E 01

507E GO0
037E 00

wn &

FABRICATION

COST
($/KG)

0.16630E 04
0.16630E 04
0.16630E 04
0.0

6.0

0.0
0.25000E
0.25000E
0.25000E

03
03
03

REPROCESSING

(MILL/KWH)

1980E 01

973E 01
588E 00

O N

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LCSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT ECL
TOTAL FUEL CYCLE COST

C-164

REPROCESSING

COST
{$/KG)

2.59500F
0.59500E
0.59500E
0.59500E
J0.59500E
0.59500E
0.59500E
0.59500F
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION
ccC
(MILL/KWH)

2147E 00

OO OO OOOOO

2.81478996E

0.18059593E
0.33670717E

0.11211805E

USAGE
FACTOR
(KG/KWH)

REPRKOCESSING

01

-0.49951725% 01

00
00

-0.58426671E-02
-0.93559855E 00

02

cc
(MILL/KWH)

-0.85118E-01

0.0
0.0

-0.64661F-01

0.0
0.0

-0.92092E-01
-0.10148E 0N

0.0



CC-3C-H4O0-LC 0.28" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZCNE
ZONE
ZONE
ZCNE
ZONE

VWoNoONNE W=

OWOJOUNMEWN =

CARRY CHARGE CN PU

RESIDENCE
TIMF
(YRS)

0.20002E 01
0.20002E 01
0.2C0C2E ¢1
C.20002E 01
0.20002E 01
C.2C0C2E 01
0.20002EF 01
0.50005E 01
0.60006F 01

FABRICATION

(MILL/KWH)

4072 01

810E €O
3%0F 00

D -

REVENUE

CHARGE ON REVENUE

LOSSES

CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FOUEL CYCLE COST

FABRICATION

COST
($/KG)

0.14580F 04
0. 1458J0E 0u
0.14580% 04

[oReNe)

.0
.0
.0
D.25000E 03

0.250C0E 03
0.25000E 03

REPPOCESSING

(MILL/KWH)
3905E 01
0564% 01

11E 01

0
0
0
0
0
0
0.147
0.67568E 00
0

OG’\—‘OO—\OO—I

INVENTORY

C-165

REPROCESSING

COST
(8/KG)

0.59500E 03
0.59500E 03
0.59500E 03
0.59500F 03
0.59500% 03
J.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03

FABRICATION
ccC
(MILL/KWH)

3019E 00

6180E-01
0103E-01

0.89681377E

-0.53338289E

0.19283974E
0.37025040E

0.12379204E

USAGE
FACTOR
(KG/KWH)

23369E-02
0

7755E-02

T24E-02
3

0
0
0
0
0
0
0
0 56E-02
0

0
1
0
0
24
11
0

REPROCESSING

00

-0.64189956E-02
-0.10278873E 01

02

cC
(MILL/KWH)

-0.98708BE-01

0.0
0.0

-0.74997E-01

0.0
0.0

~-0.10443E 00
-0.11507€ 09

0.0



CC-3C-H40-1C 0.30" PINS

ZONF
20NE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZCNE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZOVWE
ZONE
ZCNE

WOJOUVLe WD

VONAME WD =

RESIDENCE
TIME

{YRS)

0.200C2E 01
0.200C2F 01
0.20002E 01
0.20002E 01
0.20002F 01
0.20002F 01
0.20002E 01
0.50005E (€1
0.60006F 01

FABRICATION

(MILL/KWH)

4L645F 01

0954F 00
2590E 00

FABRICATION

cosT
($/KG)

0.12920E 04
0.12920E 04
0.12920E 04

[ No N
(=N N ol

0.25000E 03

0.25000E 03
0.25009E 03

REPROCESSING

(MILL/KWH)

5955E 01

6887E 01
7564E 00

OCOO0OO0ODOO0OO0
w\m @

CAREY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

ICSSES
CARRY CHARGE ON LOSSES
CREDIT FCR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-166

Hw #wauw non

REPKOCESSING

COST
($/KG)

0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500€ 03
0.59500E 03
0.59500E 03

FABRICATION
ccC
(MILL/KWH)

3910E 00

1041E 09
1952E-01

0.98736582E 01
-0.56216860E 01
0.20324695€ 00
0.40709788E 00
-0.70490539E-02
-0.11287794E 01
0.13789031E 02

USAGE
FACTOR

(KG/KWH)

6815E-02

038CE-02

REPROCESSING

ccC
(MILL/KWH)

-0.11326E €0
c.0
C.0
-0.86083E-01
0.0
0.9
-0.171988E 00
-0.13209E 09
c.0



CC-3C-HU4B-1C 0.26"™ FINS

ZONE
70NE
ZONE
ZONE
ZONE
ZONE
ZCONE
ZONE
ZONE

ZONE
ZONE
ZCNE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WOV NE WD

WO UTEWN -

RESIDENCE
TIME
(YRS)

0.20002F
0.20002F
C.20002E
0.20002E
0.20002%
0.20002E
0.20002E
0.50005E
0.60006F

01
01
01
01
01
c*
01
01
01

FABRICATION

(MILL/KWH)

S472E €1

210E 00

0.2
0.0
0.0
0.0
0.0
0.0
0.54

0.27340E CO
0.0

FABRICATION

COST
($/K6G)

0.14570E 04
0.14570E

0.14570E 0Ou4

O0O

.O
.0
.0
0.25000E

0.25000E
0.25000E

03
03
03

REPROCESSING

(MILL/KWH)

2036E 01

«12902E 01
5070E 00

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGFE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TCTAL FUEL CYCLE COST

C-167

REPROCESSING

CoSsT
(8/K@)

0.59500€
0.59500E
0.59500%E
0.59500E
3.59500E
0.59500E
0.59500E
0.59500E
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION
CcC
(MILL/KWH)

5860E 00

0.84328079E
-0.47750463E
0.17263752E
0.34763426E

-0.96375448E
0.11108016E

R

01
01
00
00

-0.60184970E-02

00
02

USAGE
FACTOR
(KG/KWH)

0228E-02

-
(Y]
=~
~
td
|
[~
o

1684R-02
0936E-02

QOO0 O0OCOOOO0O
- L] L] L L] - L] L] L]
CahNDOO200N

EPROCESSING
cC
(MILL/KWH)

-0.85440E-01
0.0
0.0
~0.50463E-01
0.0
0.0

-0.91591E-01

-0.11081E 0
0.0



CC-3C-H48-1C 0.28" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONF
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WD NE WN 2

WONAAAEWN =

FESIDENCE
TIME

(IRS)

0.20002F 01
0.20002% 01
0.20002E
0.20002E €1
0.200C2E 01
0.20002€ 01
0.2C002E 01
0.500C5E 01
0.60006F

FABRICATION

(MILL/KWH)

9916EF 01

FABRICATION

COST
($/KG)

0.12760F
0.12760E
0.12760F
0.0
0.0
0.0

D4
04

0.25000E
0.250C0E
0.25000E

03
03
03

REPROCESSING

(MILL/KWH)

3950E 01

2420E 00

4126E 01
1

0
0
0
0
0
0
0
0 236E 00
0

1
0
n
8
0
0
1
7
0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON RFVENUE

LOSSES
CARRY CHARGE ON LOSSES
CPEDIT FOR SALE AT PLANT EOL
TCTAL FUEL CYCLE COST

C-168

o nn

REPROCESSING

COST
($/KG)

03
03
03
03
03
03
03
03
03

0.59500E
0.59500E
0.59500%
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E

FABRICATION
cc
(MILL/KWH)

6552E 09

2359E-01
4451E-01

OCOOOOO0OOOOO

* 8 & & @ & 2 s o

4
0
0
0
0
0
9
8
0

0.90824604E

-0.51137018E

0.18488127E
0.37435275E

0.11975667E

USAGE
FACTOR

(KG/KWH)
3445FE-02
3852E-02

3742E-02
1

0.2
0.0
0.0
0.1
0.0
0.0
0.2
0.11972E-02
0.0

REPROCESSING

01
01
00
00

-0.64800493E-02
-0.10376635E 01

02

cc
(MILL/KWH)

-0.99030E-01

0.0
0.0

-0.58509E-01

0.9
2.0

-0.10028E 02
-0.12131E 09

0.0



CC-3C~-H48-1C 0.30"™ PINS

ZONE
ZONE
ZONE
ZOVE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
Z0NE
ZONE
ZONF
ZONE
ZONE

WOJAUNE WN -

OO I NEWN -

RESIDENCE
TIME
(YRS)

0.20002E 01
0.20002E 01
0.20002E C1
0.20002% 01
0.20002E 01
0.20002E 01
3.200902E 01
0.5C005F 01
0.60006E 01

FABRICATION

(MILL/KWH)

0397% 01

5641E 00

0.3
0.0
0.0
0.0
.0
0.0
0.6
0.33098E 00
0.0

FABRICATION

COST
($/KG)

1300E 04
1300E 04
1300E Ou

0.25000€ 03
0.25000E 03
0.25000E 03

REPROCESSING

(MILL/XWH)
6005€ 01
L662E 00

623E 01
773E 00

[s o Q¥ ]

0.1
0.0
0.0
0.9
6.2
0.0
0.1
0.7
0.0

CARRY CHARGE ON PU INVENTORY
RFVENUE

CHARGE ON REVENUE

1CSSES
CARFY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-169

REPROCESSING

COST
($/KG)

0.595G0E 03
0,595C0E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500€ 03
0.59500E 03
0.59500E 03

FABRICATION

cC
(MILL/KWH)

7300E 00

0214E 00
3385E-01

QOO OOOLVLOD

[
0
0
0
0
¢
1
9
0

0.98137798E 01
-0.54184923E 01
0.195900748 00
0.40426618E 00
-0.69941022E-02
-0.11199898E 01
0.13035319E 02

USAGE
FACTOR
(KG/KWH)

REPROCESSING

cC
(MILL/KWH)

-0.11362E 02

o.o
0.0

-0.67200E-01

0.0

0.0
-0.11090E 07
-0.13415E 0

0.0



CB-3C-H40-LC 0.26" PINS

ZONE
ZONE
ZONE
ZONE
ZONF
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
Z0NE

OO LI EWN -

WO NEWN o

RESIDENCE
TIME
(IRS)

01
¢1
01
€1
01
01
01
01
01

0.2C002E
0.20002E
0.20002%
C.20002F
0.20002E
0.20002E
0.20002€
0.50005E
0.€0006E

FABRICATION

(MILL/KWH)

3664E 01

857F Q0
0

0.3
0.0
0.0
0.0
0.0
0.0
0.60
0.25003F 00
0.0

FABRICATION

COST
($/KG)

04
Ou
04

03
03
03

REPROCESSING

(MILL/KWH)

1824E 01

U484E 01
9508E 00

O\ &

CARRY CHARGE ON PU INVENTORY
REVENUF

CHARGE ON REVENUE

LOSSES
CARFY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TCTAL FUFL CYCLE COST

Cc-170

oo

REPROCESSING

COST
($/KG)

03
03
03
23
03
03
J3
03
03

0.59500E
0.59500E
2.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E

FABRICATION
cc
(MILL/KWH)

2383E 00

0.84745398E

-0.51306353E

0.18549347E
0.350066U8E

-0.97235781E
0.11598992E

R

-0.60722232E-02

00
02

USAGE
FACTOR
(KG/KWH)

9872E-02
5308E-02

4343E-02
0001E-02

OQOaNOOLDOO

EPROCESSING
cc
(MILL/KWH)

-0.83938E-01
0.0
0.0
-0.64661E-01
0.0
0.0
-0.10282E 0)
-0.10134E 0)
0.0



CB-3C-H40-LC 0.28" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WO AU E WN

W O-IANEWN -

RESIDENCE
TIME
(¥RS)

C.20002E
0.200C2F
0.20002%
0.20002F
0.20002E
0.20002E
0.20002E
0.50005E
0.60006E

01
01
01
01
01
01
01
01
01

FABRICATION

(MI1L/KWH)

4206F 01

9028F 00
8

0.3
¢.0
0.0
0.0
0.0
0.0
0.6
0.28356EF CO
0.0

FABRICATION

COST
($/KG)

0.14820E
0.148208
0.14820E
0.0
o.o
0.0

04
04

0.25000E
0.25000E
0.25000E

03
03
03

REPROCESSING

(MILL/RWH)

3733E 01

6429E 01
7488E 00

CARRY CHARGE ON PU INVENTORY

REVENUE

CHARGE ON REVENUE

LOSSES

CARRY CHARGE ON LOSSES
CREDIT FCE SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

c-171

REPROCESSING

cosT
(8/KG)

0.59500E
0.59500E
0.595C0E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION
cc
(MILL/KWH)

3227E 00

0741E 00
0CO07E-01

J0.92929602E

-0.54862242E
0.19834948E

0.38357365E 00

R

01
01
00

-0.66485479E-02
-0.10646458E 01
0,12774967E€ 02

USAGE
FACTOR
(KG/KWH)

3081E-02
T7755E-02

7611E-02
1342E-02

O=NODO0OON

EPROCESSING
cc
(MILL/KWH)

-0.97492E-01
0.0
0.0
-0.74997E-01
0.0
0.0
-0.11663E 0)
-0.11493E 0)
0.0



CB-3C-HU4C-LC 0.30" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

RESIDENCE
TIME
(YRS)

0.20002E
0.20002F
0.20002F
0.20002E
0.20002E
0.2C002F
0.20002F
0.50005E
0.60006F

WONAARNEWN 2

FABRICATIO

(MILL/KWH

UB3OE

9252E
2564F

OV ONANEWN -

01
01
01
01
01

N

)

01

00
00

FABRICATIOR

COST
($/KG)

0.13130€

0.13130E

0.13130%

.0

.0
0

ou
04

[oNeNe]

0.25000E
0.25000E
0.25000E

03
03
03

REPROCESSING

(MILL/KWH)

S784E 01

2131E 01

62E 01

0
0
0
0
0
0
0 8

0 503E 00
0

1
0
0
1
0
0
18
77
0

CARRY CHARGE ON PU INVENTORY

REVENUE

CPARGE ON REVENUE

LCSSES

CARRY CHARGE ON LOSSES
CRELIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-172

REPROCESSING

COST
($/KG)

7.59500E
0.59500E
0.5950CF
0.59500E
0.59500%E
J.59500E
0.59500E
0.59500E
0.59500E

FABRICATION
cc
(MILL/KWH)

4198E 00

2332E 00
80E-01

-
@ W

J. 102583748

-0.57571487E

0.2081U4455E
0.42278051E

0.14300039F

R

02
01
00
00

-0.73176846E-02
-0.11717949E 01

02

USAGE
FACTOR
(KG/KWH)

0389E-02

0.2
0.0
0.0
0.2
0.0
¢c.0
0.31701E-02
0.13026E-02
0.0
EPROCESSING

cc
(MILL/KWH)

-0.11205E 0)
0.0
0.0
-0.86119E-01
o.o
c.0
-0.13390E 00
-0.13199E 0)
0.0



CB-3C-HU48~1C 0.26" PINS

ZONE
ZONE
ZONE
ZONF
ZONE
ZONE
ZONFE
ZONE
ZONF

ZONE
ZONE
ZCONE
ZONE
ZCNE
ZCNE
ZONE
ZONE
ZONE

VO =W -

OO NE WN -

RESIDENCE
TIME

(YRS)

€.20002E 01
¢.200C2E 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002E €1
0.5C005E 01
0.60006F 01

FABRICATION

(MILL/KWH)

95E4E 01

899E 00

298E 00

0.2
0.0
0.0
0.0
0.0
0.0
0.56
0.27
0.0

FABRICATION

COST
($/KG)

REPROCESSING

(MILL/KWH)

1869E 01

1085E 00

3542E 01
4969E 00

OO OOOOO
ONaw DONODO =

CAERY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUOE

LCSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

C-173

REPROCESSING

COST
($/KG)

0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
D.59500F 03
0.59500E 03

FABRICATION
CcC
(MILL/KWH)

6034E 00

8538E-01
7021E-01

OCOO0OOVOOOOOO
® ¢ e s o 8 s s @

ONOPOOOOOE

0.86668997E 01
~0.u48427773E 01
0.17508620E 00
0.35714561E 00
-0.61808936E-02
~0.98975962E 00
0.11346740E 02

USAGE
FACTOR

(KG/KWH)

9948E-02

REPROCESSING

cc
(MILL/KWH)

-0.84259E-01
0.0
.0
-0.50463E-01
0.0
0.0
-0.96133E-01

-C.11064E 0)

0.0



CB-3C-HUB-1C C.28"

ZONE
ZONF
ZONE
ZONE
ZONE
ZONE
ZONE
ZONF
ZONE

ZONE
ZONE
ZONE
20NE
ZONF
ZONE
ZONE
ZONE
ZONE

WO EWN =

OO UNEWN

RESIDENCE
TIME
(YRS)

0.20002F
0.2C0C2E
0.20002E
0.20002F
0.20002F
0.20002E
0.2C002E
0.50005F
0.60006E

01
01
01
01
01
01
c1
01
€1

FABRICATION

(MILL/KWH)

0035F 01

2318E 00
9897F 00

OCOOOCCOCOOO

3
0
0
0
0
0
6
2
0

PINS

FABRICATION

COST
($/K5)

0.12970E
0.12970%®
0.12970E

ou
ou
ou

03
03
03

REFROCESSING

(MILL/KWH)
3779E 01
2471E 00

832E 01
1

0.1
o.o
0.0
0.8
0.0
0.0
0.4
0.71155E 00
0.0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FCR SALE AT PLANT EOL
TCTAL FUEL CYCLE COST

C-174

REPROCESSING

cosT
($/KG)

0.59500E
0.59500E
0.59500E
0.59500E
J0.59500E
0.59500E
0.59500E

595008
0.59500E

03
03
03
03
03
03
03
03
03

FABRICATION
cc
(MILL/KWH)

6737E 00

0.93601074E

2.18794227E
0.38564301E

0.12248871E

R

01

-0.51983662E 01

00
00

-0.66729747E-02
-0.10685558E 01

02

USAGE
FACTOR
(KG/KWH)

3861E-02

0.2
0.0
0.0
0.1
0.0
0.0
0.24927E-02
0.11959E-02
0.0
EPROCESSING

cC
(MILL/KWH)

-0.97814E-01
o.o
0.0

-0.58545E-01

0.0

0.0
-0.10529E 023
-0.12118E 0)

0.0



CB-3C-H48-1C 0.30" PINS

ZONE
Z0NE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZORE
ZONE
ZCNE
ZONE

WONAOTE WN -2

WOANEWN

RESIDENCE
TIME
(YES)

0.20002E 01
C.20002E 01
0.20002F 01
0.20002E 01
0.20002E 01
0.20002E 01
0.20002F 01
0.50005E 01
0.6C006E 01

FABRICATION

(MILL/KWH)

C108E 01

922E 00
072 00

w

FABRICATION

COST
($/KG)

1310E 04
1310E 04
1310E 04

0.25000E 03
C.25000E 03
0.25000E 03

REPROCESSING

(MILL/KWH)

5839E 01

403E 01
712% 00

6
8

OO OOODO0OOLOO

1
0
0
9
0
0
1
7
0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON EREVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

Cc-175

REPROCESSING

COST
(3/KG)

0.59500E 03
0.59500E 03
0.59500E 03
0.59500€ 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03

FABRICATION
cc
(MILL/KWH)

6850E 00

0725E 00
3314E-01

OCOOOOCOOCOO
e o » o o 8 & o &

QU= OOOOCOF

0.19158566E 02
-0.55031567E 01
0.19896168E 00
0.41824269E 00
-0.72322115E~-02
-0.11581078E 01
0.13332067E 02

USAGE
FACTOR
(KG/KWH)

REPROCESSING

cC
{MILL/KWH)

-0.11244E 09

0.0
0.0

-0.66986E-01

0.0
0.0

-0.11645E 0)
-0.13404E 00

0.0



CC-4C-H32-TC 0.24"

ZONE
ZONE
ZONE
ZONE
ZGONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

RESIDENCE
TIWE
(IRS)

0.20002F
0.200C2E
0.2C002F
0.20002F
0.20002E
0.20002E
0.20002E
0.50005E
0.6000C6F

OWOIONE WN L

FABRICATIO

(MILL/KWH

0836F

0255F
1311E

OONNANEWN -

0.4
0.0
0.0
0.0
0.0
0.0
0.5
002
0.0

PINS

01

N

)

01

00
00

FABRICATION

COoST
($/KG)

0.23770E
0.23770E
0.23770E 04

.0
.0
.o

ou

OO0

0.25000E 03
0.25000E 03
0.25000E 03

REPROCESSING

(MILL/KWH)
.10222E 01

1824E 01

1961E 01
0719E 00

QOO0OODOOCOOO

OUN OO OO

CARRY CHARGE ON PU INVENTORY

REVENUE

CHARGE ON REVENUE

LCSSES

CARRY CHARGE ON LOSSES
CREDIT FOF SALE AT PLANT EOL
TOTAI FUEL CYCLE CCST

C-176

REPROCESSING

COST
(3/KG)

03
03
03
03
03

0.59500F
0.59500E
0.59500E
0.59500E
0.59500E
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03

FABRICATION
cc
(MILL/KWH)

3543E 00

0.73402195E 01
-0.48493919€ 01
0.17532539E 00
0.30407929E 00
-0.52886941E-02
-0.84688938E 00
0.11271120E 02

USAGE
FACTOR
(KG/KWH)

REPROCESSING

cC
(MILL/KWH)

-0.72564E-01

0.0
0.0

-0.83941E-01

c.0
.0

-0.84909E-01
-0.86373F-01

0.0




CC-4C-H32-TC 0.26" PINS

ZONF
ZONE
ZONE
ZONE
ZONF
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZCONE
ZONE

WO NEWN -

WoOoO~NoOTUME WN

RESIDENCE
TIME
(YRS)

0.20002E 01
0.20002E 01
0.20002E 01
0.20002F 01
0.20002E 01
0.20002EF 01
0.20002E 01
0.500C5E 01
0.60006F 01

FABRICATION

(MILL/KWH)

1383EF 01

003E 00

0.4
0.0
0.C
0.0
¢.0
0.0
0.59

0.25015E 00
0.0

FABRICATION

COST
(8/KG)

0.20490E O4
0.20490E 04
0.20490E 04
0.0
0.0
0.0
0.25009E 03
0.25000E 03
0.25000E 03

REPROCESSING

(MILL/KWH)

2017E 01

3878E 01

4043E 01
9536E 00

ONama OO a0

CARRY CHARGF ON PU INVENTORY
REVENUE

CHARGE ON EEVENUE

LOSSES
CARRY CHARGE ON LOSSES
CREDIT FCR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

Cc-177

How N

REPROCESSING

cosT
($/KG)

0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03

FABRICATION

cc
(MILL/KWH)

4395€E 00

813E-01

0
0
0
0
2
O'

0.91
0.70580E-01
o.

6
0
0
0
0
0
9
7
0

0.82323589E

0.18969267E
0.34062022E

0.12553885¢%

USAGE
FACTOR
(KG/KWH)

REPROCESSING

01

-0.52442932E 01

00
00

-0.59174597E-C2
-0.94757491E 00

02

cC
(MILL/KWH)

-0.85309E-01

0.0
0.0

-0.98521E-01

0.0
0.0

-0.99688E-01
-0.10139E 00

0.0



CC-4C-H32-TC 0.28" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONF
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

WO JARUNE WN =

WodoaumEwWwN =

RESIDENCE
TIME

(YRS)

0.20002E 01
0.20002F 01
0.20002E 01
0.20002E 01
0.20002F 01
0.2C002E 01
0.20002E 01
0.50005F C1
0.60006F 01

FABFICATION

(MILL/KWH)

2048E 01

BU42E 00
9028E 00

OOCOCOOODOOO
e 8 6 o e & 8 9 O

ONINODOOOOF

FABRICATION

COST
($/KG)

0.17930E G4
0.17930E 04
0.17930E 04

.0
.0
0

[ N o ¥ o]

0.25000E 03
0.25000E 03
0.25000E 03

REPROCESSING

(MILL/KWH)

3953E 01

6096E 01

6289E 01
Q086E 00

0
e
e
0
0
0
0
0
0

OO0 =200-=

CARRY CHARGE ON P INVENTORY
REVENUE

CHARGE ON FEVENTE

LCSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUFL CYCLE COST

C-178

o nnnn

REPROCESSING

COST
(3/KG)

0.59500E 93
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
79.59500E 03
0.59500E 03
0.59500E 03

FABRICATION
cc
(MILL/KWH)

5429E 09

0650E 00

0.6
o.o
2.0
0.0
0.0
o.o
0.1
0.81901E-01
0.0

0.92023611E 01
-0.55286226E 01
0.19988239E 00
0.38B003963E 00
~0.65906458E-02
-0.10553732E 01
0.14091973E 02

USAGE
FACTOR
(KG/KWH)

3451E-02

T7353E-02

7377E-02
1611E-02

QabOooONMOON

REPROCESSING

cc
(MILL/KWH)

-0.99054E~-01

0.0
0.9

-0.11427E 00

0.0
c.0

~0.11564E 00
-0.11765E 0)

o.o



CC-U4C-H3€-TC C.24" PINS

ZONE
ZONE
ZOKE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZONE
ZONE
ZONE
ZCNE
ZONE
ZONE
ZONE
ZONE

WO JdOANE WN) -

ODOD~NAN NEWN A

CAREY CHARGE ON PU INVENTORY

RESIDENCE
TIME

(YRS)

0.20002E 01
0.20C002E 01
0.20002%F 01
C.20002E 01
0.20002F 01
0.20002E 01
0.20002E 01
0.50005E 01
0.60006F 01

FABRICATION

(MILL/KWH)

6402F 01

689E 00
861E 00

oN

REVENUE

CHARGE ON REVENUE

LOSSES

CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

FABRICATION

COST
($/KG)

0.21250E 04
0.21250E 04
0.21259E 04
0.0
0.0
0.0
0.25000E 03

0.25000E 03
0.25000E 03

REPROCESSING

(MILL/KWH)
0193E 01
3187E 00

0160E 01
9

0.1
0.0
0.0
0.9
1.0
0.0
0.1
0.49659E 00
0.0

c-179

REPROCESSING

COST
($/KG)

0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03

FABRICATION
cc
(MILL/KWH)

6644E 0O

0.71357841E 01
-0.45237617E 01
0.16355246E 00
0.29520154E 00
-0.51276535E-02
-0.82110178€ 00
0.10380402E 02

USAGE
FACTOR
(KG/K #H)

7130E-02

5662E-02

075E-02
445E-03

w3

REPROCESSING

cc
(MILL/KWH)

-0.72357E-01
0.0
¢.0
-0.66153E-01
0.0
.0
-0.72124E-01
~0.84552E-01
¢c.0



CC-4C-H36~-TC 0.26" PINS

ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONE
ZCNE
ZONE
Z0NE
ZONE
ZONE
ZONE
20NE
ZCONE

WR QAN WN -

WD NEWN -

CARRY CHARGE ON PU INVENTORY

RESIDENCE
TIMF
(YRS)

0.20002E 01
0.20002F 01
0.20002F 01
0.20002E €1
0.20002E 01
0.20002F 01
C.20002E €1
0.50005F 01
0.60006E €1

FABRICATION

(MILL/KWH)

6799E 01

7990F 00
3

0.3
0.0
0.0
0.0
0.0
0.0
0.4
0.23461E 00
0.0

REVENUE

CHARGE ON REVENUE

ICSSES

CARRY CHARGE CON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE COST

FABRICATIO¥N

COST
($/K%3)

04
04
ou

03
0.25000E 03
0.25000E 03

REPROCESSING

(MILL/KWH)

0936E 01

1422E 01
5837E 00

QOO0 OOO0OO0VO

1
0
0
1
0
0
1
5
0

#ouwwuwanuon

Cc-180

REPROCESSING

COST
($/KG)

0.59500E 03
0.59500E 03
0.59500E 03
0.59500F 03
0.59500E 03
0.59500E 03
0.59500® 03
0.59500E 03
2.59500E 03

FABRICATION
cc
(MILL/KWH)

7262E 00

0.78478479E

-0.49321575E

0.17831767E
0.32456672E

-0.90254080E
0.11271328E

USAGE
FACTOR
(KG/KWH)

0131E-02
8379E-02

9196E-02
3844E-03

COO0OO0OO0OOOO

2
0
0
1
0
0
1
9
0

REPROCESSING

01
01
00
00

-0.56362227E-02

00
02

cc
(MILL/KWH)

-0.85030E-01
0.0
0.0
-0.77632E-01
0.0
0.0
~0.81082E-01
-0.95089E-01
0.0



CC-4Cc-H36~-TC 0.28" PINS

ZONF
ZONF
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE

ZONF
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZONE
ZCNE

VO NE WN -

OO NE W

RESIDENCE
TIME
(IRS)

0.20002F 01
0.20002F 01
0.20002E C1
0.2C002F 01
0.20002E 01
0.20002F 01
0.20002EF 01
0.50005E N1
0.60006E CT

FABRICATION

(MILL/KWH)

7342E 01

668E 00
215E 00

~ U

FABRICATION

COST
($/KG)

0.15970E 04
0.15970E 04
0.15970E 0Ou
0.0
0.0
0.0
0.25000E 03
0.25000E 03
0.25000E 03

REPROCESSING

(MILL/KWH)
3913E 01

.12683E 01
249E 01
47

0
0
0
)
0
0
0
0 73E 00
0

1
0
0
1
0
0
13
64
0

CARRY CHARGE ON PU INVENTORY
REVENUE

CHARGE ON REVENUE

LCSSES
CARRY CHARGE ON LOSSES
CREDIT FOR SALE AT PLANT EOL
TOTAL FUEL CYCLE CCST

Cc-181

REPROCESSING

COST
($/KG)

0.59500E 03
0.59500F 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500E 03
0.59500€ 03
0.59500E 03

FABRICATION

cc
(MILL/KWH)

8106E 00

6623E~01
6788E-01

0.87854834E 01
-0.52305994E 01
0.18910760E 00
0.36272126E 00
-0.62886477E-02
-0.10070143E 01
0.12639925E 02

USAGF
FACTOR
(KG/KWH)

3382E-02

REPROCESSING

cc
(MILL/KWH)

-0.98765E-01

0.0
0.0

-0.90039E-01

0.0
0.0

-0,94054E-01
-0.11031E 02

c.0





