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ABSTRACT 

The PREMOR computer code was written to exploit a simple, two-group 
point nuclear reactor power plant model for survey analysis. Up to 
thirteen actinides, fourteen fission products, and one lumped absorber 
nuclide densities are followed over a reactor history. Successive feed 
batches are accounted'for with provision for from one to twenty batches 
resident. The effect 01 exposure of each of the batches to the same 
neutron flux is determined. 

The requirements far a critical system and desired power level are 
satisfied by a direct iteration procedure that adjusts the actinide feed 
composition as necessary. Elaborate edits report such results as the 
neutron absorption distribution, nuclide concentrations, fuel cost and 
ore requirements, and such integral information as the simple fuel con­
version ratio and doubling time, fuel consumption rate, effective neutron 
production per absorption and reactivity importance of the nuclides, at 
selected points in the history. Only the essential amount of calculation 
is done to produce adequate results for parameter studies at a low cost 
of computation. Iteration may be done to an optimum fuel cost, or suc­
ceeding problems solved to vary the neutron loss fraction. Locally a 
load module is available for application which was generated from the 
Fortran source program. The code has been used extensively Cor analysis 
of the graphite moderated, gas cooled reactor concept. This report 
documents the equations programmed and discusses application. 
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Computer Code PR^OR Abstract 

Program Identification: PREXOR, a point, two-group reactor exposure 
model computer code. 
Function: Survey analysis of reactor performance in a power plant 
with emphasis on quick solutions, and de-emphasis of the neutronics, 
eigenvalue problem. 
Method of solution: Nested loops are use*', to follow the reactor 
history with delayed recycle and direct iteration to required feed 
conditions to satisfy the critical state. 
Related Haterlal: (TWo group microscopic cross sections, and cor­
relation da'.a, must be supplied.) 
Restrictions: Ko sever* ones. 
Computer: IBK 360 series. 
Running Time: Reactor histories are done in seconds of IBM 360/91 
computer time. '-
Programming Languages: FORTRAN. 
Opetating System: IBK 0S-360 under HASP with FORTRAN IV, K level 
compiler version 21.8. 
Machine Requirements: 68,000 short word memory needed for the 
conpile step, no auxiliary data input/output. 
Author: D. R. VorJy, 0RNL, Box X, Oak Ridge, Tennessee. 
Reference: D. R. Vondy, "PREHOR: A Point Reactor Exposure Model 
Computer Code tor Survey Analysis of Power Plant Performance," 
DOE Report, ORNL-6229 (1979), this report. 
Material Available: Source Deck. 
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INTRODUCTION 

The ir*ed to apply a simple realtor nodei arr>se in the local effort 
on assessment of nuclear renctor ?<r.'cr plant performance. Attention 
can be paid to inany aspects with a simple model which lie outside our 
capability for analysis with the raajor neutronics codes .. ich consider 
one or more s^uce coordinates and exposure. A simple model is especially 
useful for parametei studies considering the much higher cowputation 
cost when an elaborate model is treated. Typically the 24 nuclide 
densities of a point model become 360 in one dimension, 3,600 in two, 
and 36,000 in three dimensions, or more, and calculation cost is 
proportionally higher, or even more, to account for spacial variation. 

The original effort was directed at satisfying relatively simple 
requirements in a specific applirntion, specifically the behavior in 
a neuronics and fissile mass balance sense of successive batches of 
feed material. The author was also interested in testing certain, 
methods of calculation including the iterative prucedure for establish­
ing the feed composition to satisfy the reactivity requirement, due to 
applicability in ^ir more sophisticated codes. An average generation 
rate, difference me- ).:.£ ior solution of the chain equations was suspect 
from rh*r first application, so a parallel explicit solution was added, 
and then this was adopted as the default procedare. 

Given useful results, the need for more flexibility and additional 
auxiliary information sterns to never end. Thus the capability to 
calculate the fast-to-ti)trnu»l flux ratio, nuclide importance, costs, 
and enrichment r.nit ci>»t, and the provisions for flexible recycle were 
added. A tr.â oi extension was the capability to consider more than one 
successive feed batch resident. Tin's latter was added In a way to 
prod ice reasonable results adequate for survey analysis but al a low 
cost of computation. 

The author has relied on a background of experience and years of 
access lv> published material on the subject. Much of the ca', ulat ti.na I 
procedure resembles that in the I'ON'f; computer ode' written at 0KNI. 
over a ileoade a^o, and similarly rather ancient experience with economic 
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analysis. The efforts of others have been drawn upon, but acknowledg­
ment of any major influences is not simple to do. 

The effort expended in producing this formal documentation has been 
found to be justified. Careful examination of the actual equations pro­
grammed and the procedures showed both errors and inconsistencies which 
were removed. During this process of formalization, input data checking 
and error tests were added which have proven quite valuable in applica­
tion by the author. 

It would be possible to make major extensions to this code. For 
example, the nirmber of nuclides considered could- *»e increased, the number 
of energy groups increased, and the data library" x«t least rross sections) 
supplied externally; these would not be simple changes, but the code pre­
sents a basic structure and logic which would allow such extensions to 
the simple model. Also it should be relatively simple to make, changes 
to the program to treat special situations not covered by the models in- • 
pigmented. . 

At the time this is written, a scheme is just being incorporated to 
account for cross section changes with exposure to allow treating the 
Plutonium isotopes realistically, so the description of the formulation 
and final procedure to be adopted say be incomplete. 

The Model 
Shown in Fig. 1 is a diagram of the physical models. Successive 

batches of fuel are treated for exposure to the neutron flux calculated 
for the conditions at a reference point in time. The feed is adjusted 
to satisfy the reactivity requirements at the reference point in an 
iteration loop. Without subzones, the reference selected is half the 
core residence time. Given the fast-to-thermal flux ratio needed to 
satisfy a neutron balance, and the flux level required for the desired 
power level, the feed material is exposed to the reference point in 
time. After a converged solution is obtained from the iterative process, 
the actinide nuclide concentrations are treated for exposure from the 
reference point to the full residence time. The initial loading is 
specified and make-up feed material may have the same composition as 
the initial loading, or may be different. Previously discharged 

By subzone is meant multiple batches resident . 



Initial Loading 
Make-up Fuel 
Recycle 

Hold-up 

T 

Final Shutdown 

J 
Jfldpoint 
Reference 

Feed 

Excess if any 

T/2H 

«m 1 
Reference I 

state y 
Optional 

Discharge 

One Batch Throughput Five Subzone Example 

Fig. 1. The Point Reactor Model 

material is recycled, with delay if desired, and the feed composition 
can be only recycle material or make-up feed added, or the make-up 
composition may depend on the breeding performance of the previous 
cycle, on option. A shut down period may be considered for the last 
batch exposed. 

When subzones are considered, the initial loading ray be uniform 
or the nuclide concentrations subzone dependent. The volume of the 
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reactor is considered to be divided into a specified number of equal 
subvoluaes. These subzones are refueled in sequential order (repeating), 
and at any reference point in time, the loaded material in each of the 
different subzones will have been exposed over the tine associated with 
its residence in the reactor. The adjustments made to the initial load­
ing are usually uniform over the subzones; subzone nuclide concentrations 
are adjusted proportionally. Exposure of the first subzone is for a 
period of the reference resideace tine divided by the number of 
subzones, this subzone is dlschax«ed, and then it is refueled with the 
feed composition adjusted to satisfy reactivity requirements at the 
reference point for the second exposure period. The calculation con­
tinues with the exposed material in each subzone further exposed for 
the length of time between fuelings. Fhen the number of exposure 
periods cumulates to the number of subzones, the material discharged 
-will have been exposed for the reference core residence time, and this 
state continues over the reactor history. 

It should be noted that the simple batch model (without subzones) 
assumes that control rods are not needed. With one subzone, satisfy­
ing reactivity requirements at the end of exposure allows for control 
losses, while satisfying it midway between refuelings does not. 

It was found necessary to use the subzone (multibatch) option to 
treat the continuously fueled reactor realistically due to the non-
linearity of fuel density o/er a long exposure. By option, the 
critical condition is satisfied at the end of exposure (allows control 
loss for fixeJ fuel) or at the mid point (approximates continuous 
fueling). 
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The Nuclide Chains 
The actinide and fission product nuclide chains are shown below 

with reference nuclide order numbers: 

£ 
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tijte ti.at two lumped fissicn products are treated (Li, L2), a 
slowly saturating one which adds to the rate of generation of the 
unsaturating one by neutron capture. The key intermediate nuclides 
is che actinide chains are included to account for loss in the 
-production of fuel from the fertile nuclides. Ihe nuclides I 1 3 5 and 
Pm 1* 9, which effect no significant neutron absorption losses, are 
treated to alloy the application to special situations (short exposure) 
to account for hold-up. The cross s :tion data absorption, c pture, 
fission and V, allow proper accounting of total loss rate and lower 
ccaprure rate in producing the prcduct. 

Note that such refinements as following (n, 2n) reactions, treiting 
., the. recycle of higher actinides, and estimating decay heating and 
processing hazards ere not included in the treatment. 
Solution of the Chain Equations 

The actinide chains are.treated with an explicit chain solution as 
the default option for treating sujzones. For th» first nuclica in a 
chain, the concentration after some exposure time T has a value 

-a T 
N (T) = N (0)e n . n n 

wheri a = s + 10 -2'' 7 <p a , s is th^ decay constant (sec - 1), n n *• m afn,m' n m ' 
+ If the flux in group m (fixed), and a is the absorption cross 

ic a, n fm 
section for nuclide n in group m (fixed). 

For nuclides down the chain, the equation 

dN (t) 
— 2 - a N (t) + b . N m(t) 

at »i n nr*i m 

is solved explicitly with b „ being the specific generation rate 
IJT. 

coefficient, decay or capture, with provision for two routes of 
generation of U 2 3 1 f and Pu 2 1* 0, The equations are cast in such a way as 
to account for the end-period eqrtlibrium concentration of a nuclide 
having a large specific loss coefficient (Np 2 3 9 and P a 2 3 3 ) . 
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The average generation rate solution procedure is used as the default 
for batch calculations (no subzones). The equation solved is 

-* A g « ) -a A 
Nn(*) = e Nn(*-1) + -| (1 - e n ) , 

n 

where the generation rate » calculated from the precursor nuclide 
concentrations, 

*n (*> - V n l < f l V l ' l } + ( 1 " a ) N«, (*> 1 » 
and a may be specified to override the default value of 0.45. 

To treat an exposure period T, the above equation?, are solved L times 
over short intervals A such that AL = T. A reasonable treatment for the 
whole ptsriod of exposure is L - 100, 50 steps tc the midexposure point, 
and then 50 steps to end exposure, but more steps may be necessary for 
high accuracy than this, default. 

When the average generation rate method is used, a linear average 
of the power level is taken over the steps. When the explicit solution 
is used, the exposure period is treated in two seeps and a weighted 
average between the three points (initial, half and full exposure) is made 
on the power level. Since the fuel nuclide concentrations vary consider­
ably over the exposure period, especially when there is conversion from 
one mixture to another (e.g., U 2 3 S feed, Pu generation) and the exposure 
time is long, then the treatment of flux normalization to an average power 
level in the average generation rate scheme may cause it to produce more 
representative results than the default explicit solution scheme. 

The actinide exposure calculations are done in IBM double precision. 
The method of solution of the fission product chains involves the 

use of an estimate of the average actinide concentrations from available 
data for the period from the start to the reference point, to establish 



fission yield rates, except reference point values are used for yield of 
I I ? S and X e 1 3 5 . Then explicit solution of the coupling chaia equations 
are used for Nd 1* 3 and Pm 1* 7 aud for the lumped fission products L. and 
1. . Equilibrium loss rates are obtained for I 1 3 5 , X e l 3 b , frn1*8, Pm 1* 8 , 
P m U 9 and Sm1**. 

A caution is in order regarding the selection of reliable data for 
the fission products. Key nuclides have been extracted from the set tc 
account for specific aspects. The explicit treatment of the primary 
Pm, Sm chain admits coarse study of the effect of fission product 
recycle (and Sm 1* 9 poisoning). The data which is required must be 
tailored to ti.e scheme adopted with care to establish the properties 
of lumped fission products (yield and cross sections) which adequately 
represent the nuclides not treated explicitly. The objective is 
accurate representation cf the loss of neutrons through absorption by 
the fission products collectively in the model. Clearly data should 
be tested by application with the model and results compared with those 
from a morf reliable treatment. The lumped fission products in this 
representation are not the same as for other representations. Either 
their yield fractions or cross sections or both must be larger than 
when more nuclides are treated explicitly or smaller than when fewer 
are treated explicitly. 

The Criticality Search 
The desired multiplication ratio to be satisfied is 

B(l - ft> 
k e A ' 

where k is the .flultiplication factor, unity unless specified, 
B is the neutron generation rate, 
A is the neutron absorption rate, 
f- is the specified fraction uncounted for losses of the total. 
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Thus either a value of k > 1 or f, > 0, or both raav be used to take into 
account neutron losses not accounted for in the point model. These 
include leakage, absorption by other nuclides not accounted for, control 
losses as for trim or oscillation stabilization, and possibly a normal­
ization to effect agreement with results from the use of more sophisti­
cated methods. It should be noted that an automated procedure in the 
coda causes a series of cases to be treated with f. varied oyer a range 
of values as a parameter study. It is usual in even a large, reflected 
thermal reactor without blankets for the leakage from the cere to be as 
high as 0.04 fraction of total losses. 

The components of the above equation are calculated for the 
referen . conditions using microscopic production and absorption cross 
sections as 

B = $ V C [ W , o + X VO r . ] , and ^ £ n f,n,2 f,n,lJ ' 

^ L n a,n,2 a,n,lJ ' n 

where <|> is the reference thermal flux, 
C is the concentration of nuclide n, and n 

X is the fast-to-thermal flux ratio. 

Given the macroscopic downscatter cross section 1 , the flux 
l-*2 

ratio is calculated as 
£ n a,n,2 

X « - ; 
£ 

i f £ is not provided, the flux ratio specified will be used even if 
zero. 
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The normalization is such as to produce the desired power level 
estimated by one of the methods on the average. At some point in time 
the power level is 

P = <j> V C £ [a, + X a t J Y £ n n f,n,2 f.n.l' 

w'lere P is the thernal power level, an<T 
E is the energy produced per fission for nuclide n in the 

data set. 

Note that E values should be degraded from ideal to allow for unrecover-n 
able energy. AJso, it may be desirable to include the (n, 2n) reaction 
cross section in a and in a, and weight in an associated value of v of a f 
2 in the data to take into account the gain from the (n, 2ir) reaction. 
Then the effective value of E must be less to be consistent. (It may 
well be as attractive to simply decrease the value of f. or k -, to 
account for the (n, 2n), well within the accuracy of the model.) 

The feed composition is adjusted to satisfy the desired multipli­
cation. Several options are available. The procedure in use is rather 
involved and is yer_ under modification at the time this is written, 
experimentatfon continuing. Basic aspects are discussed here. 

The reactivity importance of a nuclide, for which the feed concen­
tration is to be altered, may be available from a forward, adjoint flux 
weighting, or simply the net neutron balance contribution: 

I - • C r- o- , - a , + X 7 a. . - tf „ . ) n nlk f,n,2 a,n,2 \k f,n,l a,n,l/J 
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Given relative weights by seiect nuclides h , . nd a reference change 
n 

in concentration or eigenvalue of the problem X, a neutron accounting 
i s given by 

A <1 - fft> - 1 - * I h B I n . or 
e n 

\=± £ =L. 
I" I *• n n n 

Note that the values of B and A are determined for the nuclide 
concentrations at the reference point while the concentrations used to 
determine the importance values are feed values. This is the direct 
criticality search approach. 

The value of X is used directly to adjust the feed mixture, for 
iteration i (see constraints below): 

C . = C . , + A, X , n,i n,i-l i n 

where X is selected from the options on c.lcMce of nuclide(s) and the n 
make up or recy.Ie streams, and the iterative process continues. There 
are nonlinear contributions from simultaneous calculation of the flux 
ratio, the power level, exposure to the reference point, and difference 
between actual importance and that estimated. After thrae iterations 
in the early history, or after the first iteration the next period 
after the start of recycle, a linear interpolation scheme with 
acceleration is used. Given successive estimates, the new estimate is 

Xl " ( k e " ki-l ) Di-l 
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where the derivative i^ estimated a; 

D. - ^ - d N 

i k. - k. , dk • x-1 

vhere N refers to the concentration of a Reference nuclide in the search 
group, but significance of both the numerator and the denominator is 
required. To stabilize the effects of nonlinearities, dampening is 
done in the form 

Dĵ  ' raax(0.95 D ^ . «in(1.25 D ,, D.)) , 

* where D. refers to the newly calculated v*»lu?, but this equation must 
be altered when the derivative is negative. 

At iterations where I - 1 is divisible by ten, if three successive 
iterate values of k. are monotonic, D is multiplied by 1.5, provided 
the difference between the current estimate of k and the desired value 
exceeds five times the most recent iterate change in k. If the three 
successive iterate values of k are not monotonic, then prior to 
continuing iteration?, D^ is multiplied by 0.75. 

Each iteration evenly divisible by 5, an attempt at acceleration 
is made by applying a quadratic fit of the form 

C N 
k = N + C 2 

and the new value of X estimated from the data for three successive 
iterations. This procedure is "sed only if the values of (Ak/AN) are 
monotonic and display the expected sign; significance is required in the 
calculated coefficients. Default is use of the linear change applying 
the estimate of the derivative, except each iteration evenly divisible 
by 10, default is to use of importance data. 
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Acceleration is done when the value of X is estimated from the 
nuclide importance data in the form 

** * * 
X i •• " X i + a ( X i " Xi-1 ) 

** * 

where X is the accelerated value and X the calculated value. A default 
vclue of 0.05 is used for a, rather small. 

In addition, a constraint is applied m the concentration changes, 
for one reason to avoid negative values anJ for another to avoid moving 
the solution over a dip into r.ie swampy, nonthermal region. Letting i 
be the iteration, J the number of subz/ues, and t the cycle count, the 
search eigenvalue is restrained to 

i £ 10, A = 2.5 c 

10 < i < 25, A = J.25 
i > 25, A = .3125 

X± -{max .01 

B = cax (l./J, .25) 
(A, l - l , o r 

'' " ) A/B, I > 1. 

Clearly if conditions are far from critical, th^se constraints may 
prevent effecting a critical system, and either the conditions must be 
changed or the coding (supply nuclide concentrations m>re representative). 

After the second period beyond the start of recycle, this procedure 
is changed provided the source of makeup material has not changed this 
iteration. The cumulative change in the search eigenvalue for exposure 
period J is determined as 

1 + 7 A, if material is added, or 

Z J n (1 + X.) if existing material is adjusted 
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and X, = Z. - 1 is used for the first iteration ot the next exposure 
1 J 

period. Furthermore, the last estimate ot AA/Ak is saved and used in 
the early iterative history. 

Not only are the flux ratio and flux level saved for use the first 
iteration of a successive exposure period, but this data is also saved 
for use the f'~st iteration of the first exposure period for succeeding 
histories (as during optimization), and initial concentrations are 
modified for succeeding histories (which also affects succeeding cases). 

Iteration limits adopted are as follows where the reference value 
is for exposure periods > 2: 

Periods >2, 21, +5 for Pu, +5 for subzones, 

Period 2, three-halfs the reference, 

Period 1, twice the reference 

The allowed number of iterations is increased by three each successive 
pass when convergence is not satisfied to a maximum twice the reference 
value. 

Requiring significance is mentioned above. With hexadecimal 
roundoff on the local IBM machines, significance is 6+ decimal digits. 
Significance required in these calculations has been tested over 
reasonable conditions!and has been set in the range of 2 * 1 0 - 5 to 
1 * 10-1* depending on the situation and experience from testing. 
Convergence of the iterative procedure is judged adequate if 

\kt - k d| < 2 x 10- , 

where k. is the desired value (often unity), and If a 

|Fi - 1| < 10-" , 

where F. is the multiplier used this iteration on the flux level to 
effect a desired power level at the reference condition, <ind Ff is 
given by 
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* Pi-l ' 

where P . refers to the power level the previous iteration and P is 
the desired power level. Note that not only say the flux level be 
changing each iteration but also the fast to them»l flux ratio. 

Recovery from a failure of any of the procedures to produce a 
significant result any iteration is provided by use of one of the 
other procedures. Thus if use of worths fails, an attempt is Bade 
to use the derivative of search eigenvalue with respect to k, or the 
reverse. Total failure causes temination, and failure to converge 
the first exposure step causes termination. As the limiting number of 
iterations is approached, key results are edited which can be identified 
in the program, and failure to converge when the limiting number of 
iterations is reached is reported in a special edit. Three successive 
iterations which fail to adjust the feed, or the value of the 
multiplication factor differing from the desired value by more than 
0.01 are fatal errors. Any tendency to cause the search nuclide 
concentrations to become negative is dampened for a few iterations, 
and any negative nuclide density is a fatal error. 

Reduction in computation time was found for many probleas by repeat­
ing the exposure calculation after adjusting the flux level to effect 
the desired power level. This is repeated for at most 4 sweeps, or only 
2 if the last change is less than 5 percent, or until the last change 
is less than 0.5 percent, with a restriction of 50 percent change each 
sweep, and driving the flux in the direction of change by 10 percent. 
The flux ratio is also adjusted each sweep, but the change is limited 
to 10 percent. The inner iteration is discontinued after five cycles. 

Special action is taken in certain situations. When subzones are 
treated, concentrations of the nuclides to be adjusted are changed in 
all subzones the first exposure period (initial feed), but after that 
only the concentrations in that zone refueled are adjusted. Make up 
feed may be specified, or it may simply be assumed to have the same 
relative densities (of the search nuclides) as the initial fuel. 
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After recycle .starts (it aay be delayed), there aay be inadequate fuel 
available (conversion ratio less than unity), requiring external feed 
or supplemental recycle aaterial, or only a fraction of the available 
recycle fuel is required (breeding ratio greater than unity). 
Flexibility in selection of recycle and sake up Material and of specific 
nuclides is provided. 

Generally the priaary fertile Material T h 2 3 2 , U 2 " or a combination 
is reinitialized at the start of the iteration procedure each exposure 
period. Note that if the total heavy Metal is fixed, the concentration(s) 
of the primary fertile Material will change. Recycle concent is not 
used, as continued exposure would severely deplete this aaterial. 

A special case is Made of highly enriched uranium. Xf the U 2 3 5 

concentration exceeds 0.1 times that of the T h 2 3 2 or if the U 2 3 B 

concentration is less than 0.1 tines that of the U 2 3 5 , the U 2 3 8 

concentration is adjusted in proportion to its search feed composition. 
For a uranium search, U 2 3 3 , U 2 3*, U 2 3 5 and U 2 3 6 concentrations are 
altered by a common factor. To hold the heavy metal constant, 
adjustments are made such that the sum of the atom densities is fixed 
as added from the search feed composition, generally causing decrease 
in U 2 3 8 or Th 2 3' concentration with increase in fuel concentration. 
Note the special treatment of U 2 3 8 discussed above and the possible 
conflict in defaults and options. The user should study calculations 
carefully to make sure the results are acceptable considering both 
physical reality and the desired application of the model. 

The user is cautioned about the general difficulty faced in 
satisfying critical conditions. Reasonable results may often be effected 
by simple procedures. Still there are many situations where simple 
rules do not lead to either mathematical solutions or conditions which 
can have physical reality. A mixture of nuclides presents the most 
serious challenge, as when plutonium is to be recycled. The general 
dependence of the multiplication factor on the search eigenvalue 
(reference nuclide concentration) is illustrated on the next page* 
the troublesome range magnified. 
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One usually tries to operate on the left of the crest. But the peak 
value of k say be less than desired. The condition to the far right 
is typical of a very fast neutron spectrum and often involves nuclide 
densities that exceed physical reality. Hopefully the reader recognizes 
that there are difficulties not easily surmounted by a calculational 
procedure; generally there is inadequate information available to take 
the specific action desired by the analyst to solve the difficulty, 
especially considering the large number of possibilities. Note 
furthermore that a mixture of nuclides may have a net neutron worth 
of zero, or nearly zero. It is assumed in this program that simple 
fuel searches treat situations for which the search composition has a 
positive reactivity worth: adding fuel increases the multiplication 
factor even after accounting for increase in the fast to thermal flux 
ratio and exposure effects. 

It may be of interest that the usual search problem is often 
difficult to solve. Not only do the nonlinearities impact calculation, 
but also the low precision of IBM single precision. The actual cause 
of slow convergence was often very difficult to identify. Such a large 
number of input options and logic decisions are incorporated that 
revealing testing is difficult and improvement slow. And then the wide-
variety of conditions to be treated could but be casually sampled. 

In retrospect it is the opinion of the author that the calculations 
should have been done in IBM double precision (long word) to remove 
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lack of significance as a contamination aiid source of confusion. It 
appears that when a program is written in IBM single precision, results 
generally contain such contamination from lack of significance that 
sound programming decisions can not be made on the basis of application 
testing, and that the developer may not be able to provide adequate 
assurance of reliability in application to qualify the program for 
serious use. 
The Effect of Exposure on Cross Sections 

A simple scheme was desired to take into account tiie effect of 
exposure on reaction rates. The formulation which was adopted considers 
a contribution from the density of the nurlide involved and a linear 
contribution from the total absorption cross section. As implemented, a 
single value of the croc* section in each group each exposure step between 
fuelings is used for exposure for each nuclide, an effective value. They 
are recalculated for the reference conditions, e.g. the end of exposure 
step when subzones are treated. When subzones are treated and exposure 
of individual batches is followed, the correlation is applied each inter­
val of exposure time by subzone; thus the cross sections do vary with 
exposure for each batch. Also with subzones, the local fast to thermal 
flux ratio in the batch is calculated and used when the correlation is 
applied in a way which allows the thermal flux to be subzone dependent, 
unless the default procedure is overridden. 

The correlation applied to the microscopic cross sections for 
nuclide n in group g yields a relative absorption cross section, 

R » "affile* . I g 
n » * - x aa,g,n,o fl + a I ] fi + C *' nl ' 

L 8.n a,g,yj [ n,x J 

where x refers to the conditions under study, 
Z _ „ is the macroscopic absorption cross section calculated from 

nuclide concentrations and unadjusted microscopic cross -
sections, 

<J _ *8 the unadjusted microscopic cross section for nuclide n, 
group g, 

C is the nuclide concentration under consideration, and n,x 
a _ and 6 are the correlating parameters. g#n g»n 
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Given values of the relative absorption cross section, the adjusted 
cross sections are 

c = R a , 
a,g,n,x n,g,x a,g,n,o 
o - R cr c,g,n,x n,g,x c,g,n,o 

f,g,n,x n,g,x f,g,n,o * 
and the v value is not changed. 8 

Care oust be taken in applying such a correlation. Not only oust 
the range of application be adequately covered, but also the reference 
condition for which the unadjusted cross sections are selected oust be 
consistent with the application. Note that typical values are a = 1 , 

g»n 3 = 0.5. The effect of increasing either a or 8 is reducing g.n g,n g,n R in the usual range of application. Values of 8 = 0 are not used. n,x ° r r g,n ^ 
The procedure of calculation implemented is the calculation of ad­

justed cross sections for the nuclide concentrations at the start of 
an exposure step, calculation of the concentrations at the reference 
point after exposure, and then recalculation of the effect of exposure 
using the average of the nuclide concentrations at start and end (or 
weighted start, mid-exposure and end when applicable, and when available 
for recalculation of the cross sections). Thus effective cross sections 
for the exposure period are estimated by a simple scheme without 
iteration on the problem or accounting for the changes over the exposure 
period. The calculation is most realistic when the reactor is partially 
refueled and the subzone scheme is used to follow individual batches; 
this breaks the total residence time into shorter steps and effective 
cross sections are reevaluated for each of these steps. It may be 
necessary to consider the actual approximaticn used when the correlating 
parameters are generated. The use of the macroscopic absorption cross 
section in the correlation presents some difficulty in generating the 
correlating parameters; not only must this be considered but also the 
likelihood that a set of parameters can only apply over a very specific 
range for application which may indeed be quite limited. Mote also 
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that correlation on both the macroscopic cross section and the nuclide 
concentration need not be used, rather only one of these when appropriate. 

Regarding tlie Subzone Treatment 
With the default procedure, the following conditions are set: 
1) The flux level is established as necessary to effect the 

desired power level over the exposure interval (estimated for 
a 1 average condition), and 

2) rhe multiplication factor is satisfied for the end of exposure 
conditions, or at the midpoint on option." 

The effective fas': and thermal flux levels are estimated in each sub-
zone for the average conditions and for the conditions at the «rad of 
each exposure step. If the cross section correlation is applied, two 
passes are made through the exposure calculation, with cross sections 
recalculated each pass in each subzone, and then they are recalculated 
for the enr! of exposure condition. One value of the override option on 
floating the flux leval causes a single reference condition to be used, 
that at the end of exposure, and only one set of flux values are used, 
but the flux level is set as necessary to effect the desired power level 
over the interval; the fast to thermal flux level is fixed at end of 
exposure conditions. With another value of the override option, fast-
to-thermal tiny ratios are determined for both the exposure period ind 
the end of the exposure period. Treating the zone dependence and 
exposure dependence of the flux levels adds nonlinearities to the 
problem which can be expected to decrease the rate of convergence of 
the iterative process. Also, e>_ra calculation is not done to accel­
erate the procedure in the early iterative history; rather, use is 
m/ide of information readily available and the procedures used to 
drive the results toward a proper solution. 

Subzone Flux Level 
Individual ba ches of fuel are treated as subzones. If the size 

of a batch is large, then the larger the thermal macroscopic cross 
section the lower the thermal flux level in the batch. The default 
procedure attempts to account for the effect of variation in the 
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macroscopic cross section as follows. Given the thermal absorption 
cross section in subzone i of £ ,, the core average is approximated 

a,x 
as 

La I i a,i 

The two group flux values are related through the fast flux removal 
cross section E , fixed, and fixed fast group flux, 

With full isolation given the fast flux level, 

•l Zr " *2 \ ' '2.1 Ea.i ; 

r 
• - • , r 

Since only the thermal flux and the flux ratio values are carried, the 
thermal flux would be given as 

•2 
. * " * & ) & ) • 

However, only half the indicated change is used, and used only if the 
default option is not overridden, 

•2 -•ihOfc)] • 
and the fast flux is obtained as 

rl -•'••' fc) 
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Remarks About Special Fuel Management Options 
Typically in a calculation done to treat multiple fuel batches 

(subzones), the search nuclide concentrations in all the batches are 
initially adjusted proportionally to initial values. The first subzone 
is then discharged and refueled, and then initial concentrations in 
this reloaded subzone (the feed) determined which satisfy the reactivity 
requirements for the second exposure period. The calculation continues 
over the history. Thus for three subzones, successive exposure periods 
may be pictured as follows: 

Period State 

+ • + 
1 2 3 u 

Remarks 

adjust concentrations in all 
subzones 

~JL 
x first subzone refueled 

1 second subzone refueled 

third subzone refueled 

first subzone refueled 

Note that the discharged material may be selectively recycled with 
delay, and separate makeup feed may be specified. 

On option, the nuclide densities in only the first subzone may be 
adjusted at the start of the history. 

The following schemes for special treatment are yet under development. 
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A "once-thru single subzone" option is available which complicates 
matters. When this option is exercised, the last subzone is treated in 
a special vay while the others have the usual treatment. A separate 
and special feed stream is used for this last subzone, and the material 
discharged is not used for recycle. The option specifies the number of 
exposure periods the material is resident in this last subzone. To make 
the residence times the same, the value should be one less than the 
number of subzones because the other subzones reside one less than the 
number of subzones exposure periods. 

Consider the example shown on the previous page with the addition 
of another subzone, total four subzones. Under the "once-thru single 
subzone" option with a residence of two exposure periods, the early 
history may be pictured as: 

Period State Remarks 

f i + + 
1 2 3 © | 

. • » 

Fixed 

xj@ 

X © 
• 

Adjust concentrations in 
subzones 1-3 

Discharge once-through subzone 

Refuel once-through subzone 

© Discharge once-through subzone 

Note that the last subzone is discharged and then refueled every 
other exposure period. Refueling is based on the initial nuclide densi­
ties in this last subzone. 

This option has limited utility for representing a blanket. Such 
modeling must be done under the constraints of no provision to disad­
vantage the microscopic cross sections and the subzones are assumed to 
have equal volumes, a space point equally subdivided. There is provision 
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to specify a fast to thermal flux ratio, a relative flux level and a 
relative importance to make such treatment realistic given such infor­
mation. The approximation is coarse at best. 

This option may also be used to adjust the feed composition to the 
last "once-thru" zone instead of the other feed zone, and this other 
feed zone would have fixed feed. This model is useful for study of 
recycle of fertile particles to a core, and other complexities. 

Under all options, the subzones are assumed to have equal volumes 
and mass balances are weighted equally. A degree of freedom is allowed 
because the nuclide concentrations may be varied to approximate special 
situations. However, solutions which represent realistic situations 
regarding the satisfaction of a critical reactor considering the model­
ing and simple weighting of neutron reaction rates, may or may not be 
obtained. 

Auxiliary Results 
Nuclide reactivity importance is considered for fission source 

neutrons only in the first group and ignoring transport and scattering 
contributions, giving 

I = 3 k 

r * * 
*• nr Tl f,n,m Tm a,n,m 

n k3C_ A* 
n " m 

•, F c. [ <b w , 
Yl *• n L T m f,n,i 

where <b is the adjoint flux in group m. The relative importance of 
equal concentrations of two nuclides is given by the ratio I*/ly Total 
wortn (or the estimate of the effect of a 100 percent increase in the 
concentration) of a nuclide is given by C I . 

Conversion (breeding) ratio at a reference s le is calculated by 
the simple formula 

C R - ^ 
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where H is the rate of capture by the fertile nuclides (Th 2 3 2, U 2 3 8 , 
U % , ?u 2 <*°), B is the absorption r^te in the intermediate nuclides 
(Pa 2 3 3, Np*">, and A is the absorption rate in the fissile nuclides 
t'!23\ U 2 3 5 , P u 2 3 9 , F u 2 * 1 ) . 

An effective conversion ratio is also calculated from fissile 
mass balances as 

F - F 
CR = 1 + * A 

fc dE 

where F. is the amount of fissile discharge, 
F. is the amount of fissile feed, 
E is the thermal energy produced over the period of interest, 

«.nd 
dF/dE is the rate of fissile consumption per unit energy production. 

Fissile inventory doubling time is calculated in the simple sense 
lacking data on out-of-core requirements. Actually the reciprocal of 
the doubling time is reported, a continuous function, 

*r-Kfc)«»-»S 
where P is the power level, I is the fissile loading, M is the plant 
load factor, and n Is the energy conversion efficiency. Note that 
the conversion ratio may be the instantaneous value from reaction rates 
or that obtained fron mass balances. The simple reciprocal doubling time 
is obtained from mass balances to produce information about each exposure 
pfiod and to show an effective value for the reactor history. However, 
the fissile inventory used is the average of that associated with the 
current fissile feed and the amo'int in the reactor at the reference 
point in time. 

Reference values of the rate of fissile consumption per unit energy 
generation are printed for each of the nuclides, an effective value is 
weighted over the fissile nuclides at each reference point, and the 
average taken over the reactor history for the history summary. 
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Summary results are reported for the reactor history. The simple 
approximation for a delay in recycle of one year real time for the batch 
feed calculation (no subzones) is made by extending the length of time 
the batch data applies one year, and these results are reported. This 
alters the history, jecause now fewer cycles are required for the plant 
life. 
Fuel Cost 

The costs associated with producing electrical energy between 
successive fuelings are allocated to that energy. The direct costs 
associated with t}»e purchase and sale of fuel are calculated directly 
from unit values, for example 

X f(n) = (^£§22^ A(n)N(n)VcW(n) 

where Xf(r») is the cost of nuclide n in the feed, 
A(n) is the atomic weight, 
N(n) is the nuclide feed concentration (atoms/bn-cn), 
V v is the core volume (cc), and 
W(n) is the unit value. 

Given unit costs for fabrication of the feed and processing cost 
for the discharge, the direct cost is given by the difference between 
the feed cost, 

cf'h[l^n)+GfQf}{ih) > 

and the value of the recovered material 

allocated to the amount of energy, and 

Cd " Cf " Cp * 
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where subscripts f, p and d refer to feed, discharged product, and 
direct cost respectively, and 

G f is the unit cost of fabrication vhlch uay be higher for recycle feed, 
G is the unit cost of processing, 
P 
f is the fabrication loss fraction, 
g is the processing loss fraction, 
Q, is the amount of fabricated feed material, 
Q Is the amount of discharge material processed, 
P 
P :s the reactor power level, thermal, 
q is the energy conversion, thermal to electrical, 
T is the core residence time, and 
L is the number of subzones. ^ 
z 

Indirect costs are calculated by the simple interest charge method. 
Given a plant load factor of £, lead time of t , lag time of t., the 
indirect cost referenced to the midpoint of the exposure period, half 
exposure time of t = T/2£L , is 

c t - c f [ i + i < i , y l - S L 1 - 1 ^ * ^ ] ' 
where i is the interest charge rate (fraction) av* C is the total cost. 
Note that positive indirect contributions are associated with feed, 
fabrication and discharge (recovery), but a negative contribution from 
deferred processing. 

Although the default value of the plant load factor is used as a 
constant, there is a user option to apply a declining *alue. Given 
initial and final load factors I and I,, the variation is assumed 
to depend on the square of the relative history time, 

t(0 - iQ - aQ - Jtf)(t/T)2 , 

where t is a midcycle reference and T is the real length of the history. 
The average load factor is approximated as a simple integral, 
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i -M T , l(t)dt = i(2t Q + l f) 

ai*d this value is used to predict the real length of the history when 
the number of exposure periods is given. 

Discrete values of the J.oad factor are selected for each exposure 
period based on a running account of the real tip a and an estimate of 
the real time for the midcycle point of the current exposure period. 
The last period may well exceed the desired exposure time due to 
discretization into explicit exposure periods. Thus the load factor 
is varied, decreased with time, in an approximate manner to simulate 
real plant operation. The actual values employed should be studied. 

The fuel cost for the reactor history is calculated by the discount 
method in a levelizing sense. Discounting to a reference point yields 
an effective cost C by the present value formulation for M periods of 

~ M (l-m)2t 

C = — H (l-m)2t 
I (l + j) 

m=l 

where j is the discount factor (fraction) and the index m on exposure 
has been incorporated. (Actually the individual cost components are 
levelized by the discount method, the same equation as for the total, 
and reported.) The result is independent of the reference point 
selected for discounting — present and future value come out the same 
since both the numerator and denominator are discounted. 

Units have been ignored above. They must be consistent. Thus to 
use a fabrication unit cost in $/kgm, the amount of material fabricated 
is in Kgm, For unit nuclide costs in $/gm, amounts are in grams. 
Fuel costs are reported in rail/Kw -hr which equals $/Mw -hr. 



29 

For the subzone, multi-batch treatment, effective residence inter­
vals are determined for charging indirect costs at a simple interest 
rate, and reference points in the history are estimated for the multi-
fueling history. The calculation has significance only if the number 
cf exposure periods is sufficient to effect a true quasi-continuous 
fueling, discharge condition. Let T be the mid-exposure reference 

n 
time for exposure step n, and the exposure time each step at the 
applicable load factor be A. The following equations are applied to 
determine the effective displacement from the reference loading or 
disloading point in the history, T , and the reference point for 
discounting, T , given J sub zones and N total exposure steps. 
Recovery (reprocessing, fuel sale): 

nA ^ . ~2 » n < J ; 

ffr •' -
T = 
r . 

T + ̂  - T. , n < N n 2 i 

T n + I - Z ,n = N . 

In the above equation, 

Purchase (fabrication, fueling cost): 

L ) A , n - 1 ; 

_/JA , 1 < n < N-J+l ; 

(N-n+1) | , n > H-J+l. 



in 

T r ~ { \ - ! • « ! • - > i -

It is noted that straight discounting could be done and it would 
be sore straightforward. The above carries through the strategy of 
using one simple interest rate while discounting at another. There 
is no simple resolution of the differences between this and discounting 
at an effective discount factor because a unique equivalent value is 
not available. The indirect charges so determined may be realistic of 
a fabricated fuel rental situation. 

Note that the whole reactor is fueled, J batches, at n = 1, and J 
batches are discharged at n = N, compared with one batch at other times. 
The differences among these batches are not accounted for in the cost 
model in this code. If such differences were taken into account, the 
applicable equations would be somewhat different than shown here. 

When the calculation approximates a reactor which is continuously 
fueled, there is additional indirect cost compared to the batch fueling 
calculation. For the one subzone calculation, the model in effect 
applies a costing scheme by following a fuel element through its 
history of fabrication, exposure and energy generation, and reprocess­
ing and sale. However, the reactor would have to be loaded initially 
which is assumed to add direct fabrication cost and indirect fabrication 
and fuel cost. (Effects at the end of the history are ignored.) When 
a summary of the calculation is requested, an estimate of the extra 
charges for continuous fueling are reported. This calculation approxi­
mates the effect of the initial purchase of fabricated fuel at the start 
of the history by discounting. 

Since the neutronics calculation of the multi-fueling history and 
che fuel cost calculation are done independently, certain inconsistencies 
may result. These include differences in the recycle delay, and in the 
fabrication and processing losses between the two calculations. Con­
sistency is desirable but often cannot be effected precisely. The plant 
load factor is Involved, and there is no provision to admit consistency 
when this factor is decreased with time. 
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Enrichment Unit Value 
On option, the optimum tails enrichment of U 2 3 5 in U Z 3 8 is 

determined for the specified feed and separative work unit values3 

(otherwise the reference data is used). The equation solved by simple 
iteration for no value of the tails, is 

^ = (2Xrt - 1) S o 4^)" taft) 
k-X-^d «->v. 

where S is the separative work cost, 
0 is the ore cost, 
X is the ore enrichment, and o 
X is the tails enrichment. 

Given the optimum tails enrichment, the unit value of uranium 
enriched to a value of X is given by 

P 

+ ( " ) < 2 \ - 1 , l " ( ^ ) 

+ R 

Note the inclusion of a charge R for chemical processing. Of 
special interest is the value of fully enriched material. W_ is 
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determined for X_ = G.55, and the reference nuclide values are 
proportioned to this recalculated value, and the multiplier applied to 
nuclide worths other-than T h 2 3 2 , IT 3 8, and the lumped absorber is 

'x =.95, new 
W x =.95, old 

Also, the amount of ore required to supply a given amount of fissile 
material requires a reference factor, 

- * i f ( v ^ (1•17M>• F = o 

where F is the Mgra ore p c Kgm fissile U 2 3 5 . 
A special calculational problem is presented by the addition of 

make-up to recycle feed when the enrichment is adjusted to satisfy a 
critical condition. The technique used is to keep a record of the 
amounts cf IT 3 and U 2 3 S recycled, and determine make-up quantity and 
enrichment from the data for the actual feed. 

Given A 5 amount of U 2 3 and A e amount of U 2 3 8 in the mixture, B 5 

and B e respective amounts in the recycle stream, the make-up amount 
of U 2 3 5 is A c - B „ and the enrichment is 

U 2 3 5 

U 2 3> + U 2 3 8 

A 5 - B 5 

A 5 - B 5 + A e - B, 
makeup 

However, for cost accounting, a charge is made directly for the 
total feed and its enrichments at each refueling. 

There is the likelihood that situations will arise where the 
*ccoiintincr 1« inaccurate. Note that the amount of make up fuel may 
be negative, so the reported results should be carefully examined for 
reliability. 
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Fuel Cost Optimization 
On option, the exposure time or feed batches is adjusted to seek a 

minimum fuel cost. After an initial history has been followed, the 
exposure time is increased by one year and the history recalculated. 
Then a third history is followed with the exposure time again increased 
by one year (unless it needs to be reduced or interpolation is indicated). 

Given thrc? points, a quadratic fit is made to predict an optimum, 

X(t) = a + bt + ct 2 

^ - = 0 = b + 2ct , dt o 

t « - f if c > 0 , o 2c 

where X is the fuel cost and t is the exposure time, t being the 
apparent optimum. 

Even retaining the data for the lowest values of the fuftl cost 
during an iterative process, a quadratic fit to three points was found 
to be quite inadequate in many situations. Given four or more data 
sets, a least squares quadratic fit is used to predict the optimum. 
This has generally produced good results. However, the predicted value 
of the fuel cost at the apparent optimum exposure time may be 
significantly different from what is calculated using that value. Also 
the nonlinearities associated with discrete step and the history time 
varying, the load factor changing, etc., it has been found that only if 
continued addition of points concentrates them near (closer and closer 
to) the minimum will the global minimum be found. Thus in the extreme, 
concentrating points near a local minima emphasizes it with the procedure 
and the global minima will not be found. Thus some caution is in order' 
in application: t,tart near i..e true minimum fuel cost condition. The 
difficulty is most extreme when very few cycles are required to span 
the history, and the total history time is varied as the exposure time 
is changed to account for the history with discrete exposure steps. 
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ihe least squares fit to a quadratic involves determining the 
coefficients a, b ai.d c for the above quadratic fit. Given calculated 
values ot the cost Y givt n t we desire 

r» n 

min Y (X - Y ) 2 , n n n 

-r- Y (Y - X ) 2 = 0 , where z = a, b and c; dz L n n ' n 

I Y = aN + b 7 t + c T t 2 , - u u n *• n n n n 

Y Y t = a Y t + b f t 2 + c [ t 3 , *• n n L n *• n *- n n n n n 

I Y t2,= a I t 2 + b J t 3 4 c I t* , c n n '•n *• n **n n n n r. 

where the index n is over the number of sets of data N. This leads to 
three equations in the unknown parameters a, b and c which are determined 
directly, the optimum exposure time is estimated, and the associated 
fuel cost predicted. A small improvement in application testing was 
found by correlating cost with reciprocal time. 

Criteria are used to reject an apparent solution, to disregard the 
application of the procedure (use simple extrapolation), and to estimate 
that the history calculated is near to the optimum. 

Users Flow Chart 
Shown in Fig. 2 is a chart of the flow of a calculation. An inner 

iteration procedure is used to effect the desired critical state. This 
involves adjusting the feed composition, performing exposure for the 
period of interest and measuring the multiplication factor at the reference 
time along with adjeating the fast to thermal flux ratio and the flux level 
to effect the desired power level on the average. After the iterative 
problem is solved, exposure to end of residence time is done, and key 
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Start 

Process input data, optimization procedures 
> fk End 

Adjust feed composition 

flux 
adjustment 
loop 

Exposure calculation 

^- *M (completion of inner iteration) 
Exposure to end of cycle 

I 
JEdit nuclear results 

•r 

I Fuel cost calculation and edit 
1 

[ Selective recycle 
Exposure period loop 

(completion of history) 
Shutdown calculation 

Summarize history 

New history loop 

Fig. 2. PREMOR Point Model Code Users Flow Chart 
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results are printed on selected cycles. The fuel cost for that cycle 
(exposure period) is determined, and then the nuclide concentrations 
are adjusted to account for delayed recycle and start of the next expo­
sure period. At the completion of the calculation, key results are 
edited to summarize the performance. 

There is provision for repeating the history to adjust the fraction 
losses ever a set range, or to seek the economic optimum fuel cost. 

Program Information 

The main program consists primarily of comment cards which describe 
the input data requirements. A BLOCK DATA subprogram contains the 
nuclear and economics data required. Since special data must be supplied 
for <?ach specific situation, it is recommended that these two routines 
be regularly compiled at run time and the program assembled for execution. 
A table of the routines follows with the calling routine given and the 
primary function of each described briefly: 

Routine Called by Primary role 

MAIN 

BLOCK DATA 

RATE MAIN 

OPTI PREX 
LSQF OPTI 
FEED RATE 
EXPO RATE 
EDIT RATE 
COST RATE 
WRTH COST 
ROYC RATE 
WRUP RATE 
SIGC EXPO 

Drives calculations through multiple histories, 
recovers data, processes input 
Supplies reference data, comments input require­
ments 
Drives the iteration procedure through succes­
sive exposures 
Adjusts the exposure time 
Applies a least squares fit to a quadratic 
Adjusts the search nuclide feed 
Treats exposure 
Edits key results 
Calculates fuel costs 
Applies the diffusion plant equations 
Accounts for feed material with recycle 
Cenerates supplemental results for the history 
Correlates cross sections, adjusts subzone 
flux level 
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The programming is basically Fortran II with a few extensions 
including mixed mode arithmetic. Only standard IBM library routines 
are used. The source deck has about 2,400 cards, <10 percent comments. 
As used, the program with system routines requires 25,000 short word > 
computer memory (but 270K bytes are recommended locally for a compile 
step). 

Locally the ICLOCK(o) function is used to obtain a reference cou'it 
on processor time in 10 2 sec. 

Results 
A few results from application testing are presented. Shown in 

Table 1 are the results obtained in a survey assessment of a partially 
refueled graphite moderated reactor showing the effect of exposure time 
and fraction of the reactor refueled. Shown in Fig. 3 is the dependence 
of the conversion (breeding) ratio of this partially refueled reactor on 
the core residence time through operating histories with U 2 3 5 fuel feed 
and delayed recycle. 

The edit from a computer run is shown in Appendix A, which documents 
the Job Control Instructions, the user input data instructions, the 
data used for the sample problems, and the sample problems with input 
data and results are hopefully self explanatory. 



Table 1. Point Model Results for Fully Enriched U 2 3 5 Feed 
To a Partially Refueled Reactor, Recycle Delayed One Cycle 

(1,200 Mw e Plant at 0.75 Load Factor, 5 W t h/CC} 
Residence Time 

(Yrs at 
full power) 

Fraction 
Core 

Refueled 
Exposure 

SSstsSf 
U 2 3 5 Feed 

(Kgm/D) 
Fissile Loading 
end-of-cycle 

(Kgm) 
Conversion 

Ratio 
Ore 

Consumption 
(Kgm/Mwe Yr) 

C/HM 250, 0.0S fraction core neutron leakage 

3 1/3 71.1 1.1540 
2 1/4 48.2 . J428 
3 1/4 71.2 1.0898 
4 1/4 93.7 1.2121 
5 1/4 114.9 1.3248 
3 1/6 71.5 1.0185 
3 1/8 71.6 .9812 
4 1/8 94.0 1.0854 
4 1/12 94.3 1.0376 

C/HM 400, 0.075 fraction core neutron 1e< ikage 

3 
3 
3 
3 
4 
3 

1/3 
1/4 
1/6 
1/8 
1/8 
1/12 

101,3 
103.2 
102.2 
102.6 
132.8 
102.9 

1,5353 
1.4622 
1.3768 
1.3295 
1.4254 
1.2785 

1,425 

1,329 

1,425 

1,515 

1,112 

1,411 

1,404 

1,491 

1,475 

1,098 

1,097 

1.083 

1,075 

1,159 

1,067 

.646 

.715 

.666 

.625 

.591 

.688 

.699 

.666 

.681 

.496 

.520 

.548 

.563 

.534 

.580 

91.5 

73.5 

86.3 

97.1 

106.2 

80.6 

77.7 

86.5 

82.7 

130.0 

124.8 

117.5 

113.5 

121.6 

109.1 

Fuel Cost W l / K w e Hr) 
"JO"" 

Cycle Year 

5.20 

5.50 

5.01 

5.01 

5.18 

4.84 

4.74 

4.65 

4.51 

5.95 

5.73 

5.49 

5.37 

5.36 

5.23 

5.059 

5.480 

4.911 

4.774 

4.800 

/4.758 

J. 680 

4.461 

4.353 

5.771 

5.570 

5.350 

5.232 

5.036 

5.106 

CO 
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Fig. 3. Fuel Conversion Ratio Through Reactor History 
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APPENDIX A: EXCERPTS FROM A COMPUTER RUN SHOWING INPUT DATA 
REQUIREMENTS AND TEST PROBLEM INPUT AND OUTPIT 

/ /ORT1 J3? ( • • • • * ) , ' 3 L D ^ t ? > S ?Ar i » ? t O T , » 
/ / C0BD=(5 ,L7 | 
/ / • C U S S CW*1=2»0S , T'> ! ! 0 , J5.S2G!5'' = C273*. l . :SE5 r O3«,::AJ!»S = ? 
/ / EXEC FOB7HCLG. 
/ / P A B H . P 0 B T = , » O 3 E C K , S O ; . I 5 r , I D . - O 0 F C ; . I ? - ? , * A F » , 
/ / ?EGIOB.GO=27«»* 
/ /POBT.STSIS 9 0 • 
C9ATA 9LOCK FOB PRI3APT. ' ' * ni.r* 1) 
C D* 7» 2 ) 

BLOCK DATA D«-A 10 
C WTA 90 
C THE FOLLOWIS 1 D0C0SEB7ISG C3B1E*? 7AHDS "AT BE 9EKOTEP 3T "IE DAT* S3 
C BS59LAB OSEP AFTER A t l S T I S - TS AFATLAPLE rag PEPESESCP "WTA 5J 
C DATA 73 
C THE F33RTESBTB B1CLIDE I S T»AC7ItE - 5 r s OF ALL I lUCTIfE SnCLIPSS CATS 90 
C SUCH A* BODEEA70R. COOL AW", ST30CT05AL, ETr. n«TA 90 
c M»H u ; 
c DATA M3 
c i»p<rr OATH FO? EACH CASE DATA 120 
c M ? j 1 1 C 

c Mr* i«) 
C FIRST CABD, TITLE ( 1 * » « ) P* TA 153 
C SECOBD CAHO COBT*»L I5STB1CTI01IS (2«T3> DAT* 160 
C 91 COMBO- OPTIONS O l IHT* 1"7C 
C (1) CESEBAL COST63L OB ?R3*LSS 7TPE 0*7)1 1*3 
C ? - TEBHISATES C01P3TEF BOS OATA l « J 
C 1 - OSE 9 S S S I T I E S 5 0 ? P L T E t FOS 3ETREWCE C 1 S D T 7 I 5 1 S DAT* 200 
c T H E c A i , c m : i 3 « i I » * O L ? E S WO I I E F A T I O K M T » 210 
C 2 - ACTIDIBE TXP350RE 70 I2FE?E»r» P 0 I * 7 ASD E*D D^H 2 2 ) 
C . S T . 2 SEEK COST DPTI.iriB EXPOSURE r i B " , 9T I T E M 7 I 3 S MTU 233 
C OTEP SOICESSIf* HISTORIES, THIS I S 'HE SAX ISO*9*7A 2*0 
c 501PE3 J P : T E ? . A 7 I 3 H S ( t o r s ap C A L C O L A T I O B I A*T>D*T* 250 
C Xr> FIX LIFE, »I(5> «I!TS7 BE XEGATIJE DAPA 26} 
C PORBALLY HOST 8P 2 (0 3 HCRE1 ?,«rA 27? 
C (2) 19*11? OPTIOB OS B3CLIDE DENSITIES D*TA 28? 
C IF .GT.G, M »J7 S3PPLT I S I T H L ZO*F 9E1SI7TEF PAT* 290 
C 1 - OSE DISCHARGE AZTIIIIDES PROS ?RE?IOWS CUSP PAT* 333 
C (TH, TJ-231 RESrOBSD, eh, 9? DECATED "0 F»IPL) PA?* ' 13 
C 2 - OSE I5ITIAL C3SCESrEATIOSS FRO" ^ F E f I 3 3 S CAST PA1"* 320 
C (AS ADJOSTED P3R ITS U I 7 I A L : 0 « ? I * I 3 S S » «>»T» 330 
C (.1) FEED BOCLIDE DSBSITT ADJOSTSEST OPTI3B D»7A 3»J 
c o - C A L C O L A T E n o L r i P L r c A T i e * , i r E M r E I F R S C E S S A P T o»r* 35 ) 
C OEBP.SALLT THIS HAS A SEGAUfE COST BFJEPTTI DA'A 363 
C , 1 - 0 - 2 3 3 , 0 - 2 3 » , 1 - 2 3 5 , fT-236 0EB5ITIPS A9ns7Et» n*T* 370 
C (ALS3 n-2W IF 238 IT . 1 * 2 3 2 » 5 3 23^ 5 7 . 1 » 2 3 3 » 0*r* 133 
C 2* M , 0 - 2 3 8 _ p»rn 331 
C OBLT TR-2T2 IP 23H . ' - 7 . - 1*232 « « M a ? } 
C 3 - PO OUT* »10 
C • - TH, n - 2 3 9 - :j - - PIX rOTKL *7: iPIt>ES n»T* «2C 
C S - TH, 0 - 2 3 9 - PC - - PIX TOTIt \7TI!«I0E<; T)%TH * 3 3 
C ( » | O P r i O B TO CU.COLKTE FOEt C 3 ? I M?^ **0 
C - 1 DO HOT C * t : 0 H 7 B P*"* »53 
C 0 , 1 - OSE FIXED M I T TULOES 0»P» »S3 
C (03ES D»T» FOa t - 2 3 5 COS* »»D ORE, . 9 5 EWRirHfOl DAT* <»70 
C 2 - CALCOtUTE EBSICHtlEST WORTH ( 3 - 2 3 8 I S f O L f E D j !»IT» ««0 
C 3 - 5KHB AS 2 eXCEPT FIRST PETERBIWE OPTIHOB T1IL5 OITA *93 
C OBIT fALOES PROPOBMOHED TO H - 2 3 5 REFERENCE D*7» =>33 
C »«D OSED I * SUBSEQieST CASES TUT* 510 
C (ZFALIATDB D3BE 3MLT THE PIR>T 7IBE BSEDP[»» P»?A 520 
C 0 - SABE AS 3 B07 0»IT f A LIPS OP A 7 T H I 0 P S AR«" SOT 9ATA 533 
C PBOPOPTI3BE3 B07 RF7AIBED (W07 1 - 2 3 5 ) PA7A 5tt3 
C ( 5 | BOBBER OF EXPOSURE PERIODS (TOTAL P-JELIIfiS) 0»T» 550 
C BOST 3E 2 OR .13RR IP « I ( 9 ) EX7PS3- 0 (FOB S0PI3!»?.Sl MTU 560 
C I F BEGATIfE, SEAL THE IS YE.ABS 'OR BISTORT P»TA 57J 
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C (6) OPTIOR OB PEED AtMUSTHEB? DATA 5 9 ) 
C 0 - AOJ0S7S THE PEED StXTOSE PHESHBTED MTI 590 
C (DEFAULTED 7 0 1 IP RAKE-OP HIKMBS I S ISPBT) MTU 600 
C 1 - ADJ0575 BAtEO? PEED (BOT RECYCLED) DATA 5 1 } 
C 2 - ADJOSTS 3ECYCLE PEED DATA 5 2 } 
C 3 - ADJUSTS BSCTCLE OR RAREOP PEED BASED OB BREEDI96 DATA 630 
C SAKE BEGATIVE TO ADJUST OSLT THE COBCEBTHATIOHS IB DATA 6 « 0 
C THE FIBST Z35E P19 THE PISST EXPOSURE PEBXOD DATA 5 5 ) 
C (THE ZOBE TO BE PEPUELED AFTER THE FIRST EXPOSURE), DATA 5 5 ) 
C OTHERWISE ADJOS^HEBT" APE BADE IB ALL T9BZ3BES DATA 670 
C (7) EECXCLE ACTISIPE SELECTI3S DATA 680 
C 0 - ALL DATA 5 9 } 
C 1 - OUABIUB, BOT ?l DATA 7 3 } 
C 2 - ? 0 , BOT DBABIBB DATA 710 
C tOPTIOB BAT CHAHGE SEA3CH 3PTI0B JPOB EECTCLEl DATA 72C 
C (8) OFTXOB TO PR3D0CE ABXILIART RE SUITS A? EBD OP CASE DATA 7 3 ) 
C (HX.HEP LEVEL OP EDIT I F BADE ?) DATA 7 « ) 
C (9) BOBBER OP SOBZOBES OR BESIDEBT BATCHES ( .LE.2Q) DATA 755 
C PR«!SEH?LY 3 ABE BETB3 USEP POP C3HTIBOO0S PBELIBS DATA 760 
C WHILE FOB BATCH F0ELIB5 THIS I S THE EECIPtOCAL DATA 76* 
C OP THE PBACTIOB OF THE PEACTOB BTFDELPD EACB T H E -DATA 755 
C BOTE THAT 1 BAT BE USED FOP BATCH TPEATSEHT ABD DATA 760 
C EFFECT EHD EXPOSURE CRITICAL STATE (Ai LOBS COBTP3LI DATA 7 7 0 
C (THE PEBFQ2HAHCS AB3 ECOBOHICS APE SESSITIVE TO THEDATA 7 9 } 
C IBITIAL DXSTBXBUCIOBS OP TOEL EBRICBHEBTS 3TEB THE DATA 7 9 } 
C SOBZOBES - TBCREASE EBBICHEHBT BITH RESIDEBCE TTBE DATA BOO 
C SO THAT THE FISSILE DISCHARGE IS LOB POR L >V DAT* 810 
C SXP3SBBE, 3ITHI4 PDBSR DEBSITT PEAKIS? LISlTSl DATA 3 2 ) 
C HAKE BESATIVE I P 3DB23BE DENSITIES AFE TO PF I 5PUT DATA 3 3 ) 
C (AB3 DO BOT SUPPLY ZOBE DEBSITIES) 3ATA 9 » ) 
C (10) OBC5-T.i?0 SIBSLE SU3ZOSE OPTIOB, SPECIFIES THE B9S5EP DP 3ATA 950 
C RESIDEBCE EXPDSORE PEPIODS - TBIS I S IHE SPECAL DATA 960 
C OPTIOB TD TREAT B-1 BATCHES B3BHALLT BIT "TIE DAT* 352 
C B'TH OBE DIPP2PBHTLT BITH THIS HABT 0E5I3DS OATH 35» 
C PSSIDEBCE 3EF3R2 PEFOELIBG DAT* 866 
C HAKE BP.Gi-IPE TD APIUST FEED IB 7BI5 S0B2OBE (THE LASTl PAT* 9 7 0 
£ • • • • • • • • • • • • • • • * • * CPTIJ1 A83TE IOT ISPLEHESTED IB M I S VEBSIOB • • • • • • • 
C (11) DELAY CYCLES FOB BICYCLE . L E . 6 , TP B I ( 5 ) . G 7 . 1 0 ? L T . j ( } ) DAT* 3 3 ) 
C IP , L ? . ' » , BO BECTCLE - - 5UB70PE CASES OBLT DAT» 390 
C (12) EXPOSOP* OPTIOBS UHEB THESE ABE 5UBZOBES DATA 3 ) ) 
C ) - PEPEREBCE POIBT EBO STEP (ALL3BS C05TFOL LOSS! DAT* 910 
C POWER LEVEL ESTIBATED FOB A7E9A5E COBDITI3BS PATA 920 
C 1 - ScFEREBCE POUT SIO STEP, ALL3HS BO COBTBOL LDSS.PATA 9 3 ) 
C BASICALLT A COB7IB90US F9EMBG HOCEL DATA 932 
C 2 - SASE AS 3 EXC2PT FOR POBEP LEVEL ESTIBATE DATA 9B0 
C (LESS CALC0LATI39, LESS ACCUBATP) DATA 950 
C (13) OPTIOB 05 HAKE-OP 50CLIDE ^ H S I T I E S DATA 9 5 ) 
C - 1 BSE HAKE UP PEEP COBPOSTTIOB PFOB PREVIOUS CASE PAT* 9 7 ) 
C (THIS I S 90" DISCHARGE BATERIAL) DATA 980 
C 0 - USE IBITIAL VAL0E5 (IB HI5HEST SOBZOPE BU1BE? PATA 990 
C IF 5 1 ( 9 ) . G T . O ABD H I ( 6 ) . B E . U ) PATAU)) 
C 1 - TBPOT VALUES AT EBD OP CASE DATA, 3 CARDS (D) 0ATM31) 
C BOT APPLY TO ADJUSTBEAT OP IBXTIAL 0EBSI7IESI DATA 1020 
C 2 - IHPD? VALVES AT EBP 3F CASE 0A7A, 3 CABDS PATA1030 
C SPECIFIES 3BLT THOSE TO BE IDJ0STED DATA1)*) 
C (PI9ST 13 B9CLIDES RAT BE IBCLODZD HERE) DATAD5) 
C BORHALLT EXCLUDE PRIBART FERTILE HATEBIAL DATA 1060 
C OVERRIDES SEARCH OPTIOBS FOR REP0ELI53 DATA107C 
C (IB) PLABT LOAD FACTOR OPTDB DATAD9) 
C 0 - PrXED VALUE OVER LIFE PAT*1)9) 
C 1 - APPLIES EXPOBEBTIAL POBCTIOB 3VER LIFE 0ATA1100 
: (15) LOBC TIHE SHOTDOBB AT SBD ) P CASE PAT*1110 
Z 9UBBBR OP H)BTHS, 12 /YR, SI53LP. STEP DATA112) 
C (1«} OPT:OB TO CORRELATE ABSORPTIOB CROSS SECTIONS DATA113) 
Z (11) OP?r05 OB FLUX BXTH SOBZOBLS DATA11B0 
Z 0 - FLOAT THERBAl FLUX, ACCOOBT POP PtJX RATIO CHAR5E BATA1150 
C 1- US2 * SIBGLE SE7 ) P FLUX 7ALPBS E*:S EXPOSURE STEP DATA116) 
C 2 - OBLT ACCOUB? POR FLUX PATIO CHARGE OVIR EXPOSURE DA1»»117} 
z (i*» OP::OBS OB ?BE SEARCH PROCSDURP DATAIIBO 
C 1 - OVERRIDE USE 3P ISP3RTABCE OAT* 0ATA11B2 
Z 2- WEPRXDE 1SE 3F DERIVATIVES DATA119A 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

( 1 9 | 0E9TC E3IT LEV»L f»i 

(20) 

<211 
r .21 
C23| 

l»} 

1 - 30D2ST LEVEL DP E?IT D3FIBG irSEATIOB 
2 - « 1 H LEVEL CP EOIt 0 3 S I S 5 ITEPATIOB 

OPTIOB ro SHIP EDITS THIS « » T COBTIBODOS CT:LES 
DEPAOLTPS TO SI { 5 | / 5 I F 0 MB B I | 5 ) . G T . S 
OS BT(5)S2 B3ES 0PTISIZATIOB I ? DOBE AJ9 THE* 
HALVED F M THE LA3T PASS B3RBALLT IF IBPO? 0 

| 1 H E BEGATIVE F39 AB EDI? EAC9 CTCLEI 
1 0 3 * SEARCH EI6TBVAL0E ACCELERATION PArTOH | 5 | 
t 0 9 * 3EBERATI0S RATE BEISHTIBG (*0J 
STCPS FOB EIPOS0R2 CALCOLATTOB 

PEPAOLT ASSISBRSBTS 3EC05SESDED 
f i s E S AB E I P L I : I ? ; H A I S s o n r n o s I F 21 

o p r i o c v o ALLOB A O D I T I J S A L DATA TO B E I B P O T 
1 - OBE KOBE CkP9 OP 59PPLIBEBTAL PARABETERS 
2 - ALSO AS AD9ITI0BAL CASD CF BJCLTDE DEBSITIES 

THIBD CARD DATA ( 1 2 E 6 . 3 ) 

f C 
TE 
ELF 

OB 

IB 
I B ? 
PLI 
FBPB 
FOB 
FL 

EK 

COBE VOLOSE, CC ( 1 | 
OPPPB LIBIT OB EIPOSDBZ TISE BHEB OPTIBIZATIOB IS DOkE 
P H 5 T LOUD PACTOB (0TE3BIDES DATA FLOCK DATA) 

START OF LIFE I f POSITIVE 
EBD OF LIFE I F 1E6ATIVE 

TOTAL FBACTIOB LOSS OF RECYCLE BATEBInL 
fZEROS FISSIOB PBODOCTS, HOLDS T H - 2 3 2 , 3 - 2 3 8 AT DRIGIfALI 
1 . -QB FBACTIOB PBODDCT BECTCLED 
ABD TBEB ADJVSTHESTS MB BADE ACCORDIS? TO IBSTBOCTIOSS 
ro SATISFT CBITICALITT REOTIREHEB7 

COBE RESIDENCE T H E . TB ( 2 | 
HAC80 SCATTERING C 3 0 P I TO 2 , OVERRIDES FLOE RATI} fOl 
FAST TO THSBHAL PL01 M T I 3 (0 ) 
THEBHAL PLOI, B/CH*CB-SEC, FIIED IF POB = 0 ( 5 . E » 1 2 ) 
TBEBHAL 2FPICISBCT ( 1 . | 
POWER LEVEL, BORRALLT B ELECTRICAL, PES CC IF VC I S 0 (Ol 
PRACTIO* OTHER BE0T1OB L3SS (0 ) 

IP . L T . O , DOES SERIES OF 5 CASES BITR LOSS FPACTIOB 
I . 0 , - 3 1 , BSERE I=FL ( 5 CASES| 

EXCEPT VALOE USED I F OPTIRIHTIOB I S MBE 
DESIRED 10LTIPLICATIDJ ( 1 . | 

EITBA DATA CAR6 ( 1 2 E 6 . 1 ) TF 91 ( 2 » | .GT.O 

CP EBD OF LIFE PL»H? LDAD PAC73P 
FC RESERVES 
PS RESEBV20 
DLT PWX RATIO IB THE LAST SOBZDBE, 51 ( 1 0 ) . BE.0 
DTT RELATIVE FLO* LEVEL IB THE LAST SOBfME BXflO) . « . ? 
FBI REACUVITT DASHDVAVTAG2 IB THE LAST SOBZOBE !»T (10) . BE. 3 
FBI REACHVITT DISADVANTAGE IB THE LAST SdBZOBE BT MO) . B E . ? 
(OTRERS RESERVED) 

DATA119) 
D*T*1200 
MTA121C 
DATA122) 
D»TA*233 
D»TA12»0 
DATA1250 
DAT At26J 
PATA1273 
0ATA129) 
9ATA129C 
DATA1300 
DATA1313 
DATA1323 
DATA 133) 
DATA13«0 
DATA1350 
DATA 1360 
DATA1370 
DA'A138) 
DATA 139) 
DATA1«00 
PATAU 10 
DATA1«2) 
DATA1«3) 
DATA1*«0 
CATA1«50 
DATA1«63 
DATA1A73 
DATA1B80 
DATA1*90 
DATA1S03 
DATA151) 
DATA1S20 
DATA 1510 
DATA15«J 
DATA 155) 
DATA 1560 
DATA15TC 
DATA1503 
DATA15?J 
OATM^OO 
DATA 1610 
DATA1G23 
DATA1S3) 
DATA16»0 
DATA165C 
DATAlSftJ 
OATA1P73 
9ATA1593 
DA'AISOO 
t>»T*17CC 
D A r A U O 
DATA1723 
DATH733 
•.'AT»17»0 

FOOBTH THRO SIITH CA?3S 10CLIDE OEBSITIES, AT3KS/3AFB-C!! ($E12.>> 
T B , P A , 3 - 2 3 3 , 0 , 1 - 2 3 5 , 0 , 1 - 2 3 % , ^ P , P 1 - 2 3 9 , ? H , P O , P O , » B , C 

FIFTH CARD PLOS - - SOB-ZOBE DEBSTTISS I F »!(•») . t T . O 
THE FIRST SUBZOBE 91LL 9S OISCHARCEL ABD REF1ELED FIRST 

(SOBZOBE OEBSITIES AB1 SAVES ABD HAT 9E 05ED FOB A S0BSE3(»E»T**ArA 175C 
CASE I F IT HAS THE SH«IE S'MBER OR tTSS S0370BES, DA"A OSEt» !»A**174J 
IB OBDFB FR01 THE PIffST - - OTrlEpRlrE ZOBE DERSITUS A?E 
REIOVSPPO ABO DTSTBOT^D D-IIPOPJItT IF BI (9» . CT. 3» 

&ATMT-0 
0ATK1780 
DA T i l 790 

COHBOB^9Ai»/'CSC?r*«2«H,CSCFf«, 2m,9:TC<2«> , T L 5 f 1 » , i r » ,ATW(2<H , DATAl^J) 
• D L « t 9 ) , ? L ( 1 8 j , e P F ( 2 » | , » I ( 2 » » , » C , V ' ? , 0 F , % > » , ? ; , X » , I R T , F f . l t , f B ? K , P r ( l , W i m ) 
• FL,EK,CP,Fr ,F .> , !>LT,0TT,Ff»X,MDK,dS1,P»2 ,9B?, !«!»•», B»5,lfL,TJ , A * 1 , 0 A T » H 2 ) 
• AB2,AB3,A34,A*5,AB6,Al7,* !W,H!H,ci2 ,C1J,Z7.r . ,CP: / C5R,CRi»,7 ' I «)»T«1H30 

COHHOB/COB?/JIM-;i|2«),^sx;i ( 2 « I , I S : ;2(2«) r n , !n;(2i») ,r«cr(»,?»», o»ni<jwo 
• CICP(»,2B),fPP(2»|,»Tf(2») !»r»HS) 

COHHOB/OITT/^»:(2») ,c»r>(?«) ,ci»(?i» ,c»7(2«i) ,c?:(2»),r t ?s(2»), o»r«nsj 
• ?F!i(2«),TRH(24),T«ir(2»),:n;(2*),rr^(2«»,Tf*!:(2tt»,TPF(?<»»,rp-»(?i»» t^r^iony 

COHHOB/COSTD/il(H»),rLF,TL»n, TH '., ? f 1 T , F » ° C , ? r Zf, PRr",«*P?C,W?C,M?R, 
• FLO, PLOr 01* r, CX (•»,*>), CT ( » , r>) , T, * ? , r»T, ? FT-I .i** TR ,WT, VT" 

COlHO!l/<»AB5/r»»1E r>» T* 1 »33 
CDsnoR/'BRi/ Ei ,»2,?j ,»u,- ' . ,E*,?»,*.H,p'>,m,ri i , i.Y/,\.> i,i*. H r>»r»i9ic 

">A T M 920 
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BEAL*8 TBA1E(2«) DATA 1930 
DATA 19*0 

DATA TBAHE /6R7R-232.6RPA-233,6a 0 - 2 3 3 , 6 " 0 -23 * .6B 0-235 ,63 0-236,DATA1957 
* 6H • | -238,6RBP-239,6! I?O-239,6a?9-2*G,eRP0-2«1.6at»>-2*2.SBA9-2»3. 0AFAU6J 
* 6B P I I 2 D . 6 B I - 1 3 5 . 6 S I E - 1 3 5 . 6 S ? 3 - 1 » 7 , 6 R P H - 1 * 8 , 6 8 P B l * 8 a , 6 H P « - 1 * 9 , DATA19T0 
* 6RSH-1*9,6RB!>~1*3.6R PP1 ,6R PP2 / DAT* 1980 

DATA A » / 2 3 2 . 1 , 2 3 3 . 1 , 2 3 3 . 1 . 2 3 * . 1 , 2 3 5 . 1 , 2 3 6 . 1 , 2 3 C 1 , 2 3 9 . 1 , DATA1993 
* 2 3 9 . 1 , 2 * « . 1 , 2 * 1 . 1 , 2 * 2 . 1 , 2 * 3 . 1 . 1 2 . . 1 3 5 . , 1 3 5 . . 1 * 7 . , 1 * 3 . . DATA2333 
* 1 * 8 . . 1 * 9 . , 1 9 9 . , 1 9 3 . , 1 1 > . . 1 1 7 . / DATA2910 

EBEBGT PES PISSIOS (TOTAL BSC3f EBABLE) , » * ? T - S » r / F I 5 S DAPA232J 
DATA 5 P P / 3 . 1 i E - 1 1 . 3 . 1 3 s - 1 1 , 3 . 1 3 B - 1 1 . 3 - 1 5 E - 1 1 , 3 . 1 7 E - 1 1 . 3 . 1 8 E - 1 1 , DATA2933 

* 3 . 2 * E - 1 1 , 3 . 2 0 E - 1 1 , 3 . 2 7 E - 1 1 , 3 . 2 3 B - 1 1 , 3 . 3 0 E - 1 1 . 3 . 3 U - 1 1 . 3 . 3 2 E - 1 1 , DATA2090 
* 0 , 0 , 0 . 9 , 0 , 0 , 0 , 0 . 0 , 0 , 0 / MTA2050 

DECAT COEFFICIENTS, SEC-1 DATA2363 
DATA D r T C / 0 . 2 . 9 3 E - 7 , 0 . 0 , 0 , 9 , 0 , 3 . * 1 B - 6 , 0 . ' » . 1 . 6 B E - 9 . 0 , 0 , 9 , 2 . 9 7 E - 5 , DATA2373 

* 2 . 0 9 E - 5 , 8 . 2 9 E - 9 , 1 . « 9 E - 6 , 1 . 9 8 E - 7 , 3 . 6 3 E - 6 , C , 0 , D , r / DATA2080 
THIS DOCOHERTTBG TITLE CABSES A IDS-FATAL DIA3B3STIC OB LOCAL IBB DATA2090 
DATA DL/ DATA2133 

•72B FBBBL2 BED PEACTOB DATA, C/HB 25C, S I 6 | 1 , 2 | . 001768* DATA2113 
* LATE ' 7 7 / DATA2120 

PAS? CBOSS SECriOBS, S I6A, SI5C, SIGP, 90 -TBO BJ=LIDES PER LIBE OATA2130 
DATA CSCP/ 2 . *25» 2 . * 1 « , . 0 1 0 8 , 2 . 3 * 1 8 , 2 0 . 5 7 . 2 0 . * 2 , . 1 * 9 , 2.71S,DATA21*3 

* 3 0 . 2 3 , 5 . 3 6 . 2 * . 8 7 . 2 . 5 0 5 , 3 3 . 1 2 . 3 2 . 8 8 , . 2 * , 2 . 6 8 7 , DATA215) 
1 9 . 5 1 , V . * 3 9 , 1 2 . 0 7 , 2 . M 5 7 , 1 5 . 3 2 , 1 6 . 2 3 , . 3 9 , 2 .6716 , 
6 , 2 7 5 , 6 . 2 3 . , . 0 1 0 7 , 2 . 7 1 5 , 2 5 . 7 2 , 2 5 . * 5 . . 2 6 , 2 . 6 8 7 , 
2 2 . 1 2 , 9 . 2 * 6 , 1 2 . 9 6 9 . 2 . 8 9 3 , 9 . * 0 « , 9 . 0 2 * . . 3 9 , 3 . 0 * 1 , 
3 5 . 2 1 , 6 . 2 * 2 , 2 8 . 9 7 , 2 . 9 3 5 , 5 * . 3 0 , 5 9 . 0 7 , . 2 3 , 3 .0602 , 
1 6 . 2 2 , 1 6 . 0 5 , . 1 7 , 3 . 3 0 3 1 , 9 . 1 * 5 - 5 , 9 . 1 * E - 5 , 0 , 0 , 
0 , 0 , 0 , 0 , 1 1 . 7 5 , 1 1 . 7 5 , 0 , 0 , 
1 1 * . , 1 1 * . , 9 , 0 , 2 . 7 6 E » 3 , 2 . 7 > E » 3 , 3 , 3 , 
1 .6«E*3 . 1 . 6 6 E * 3 , 0 , 0 , 0 , 0 . 0 . 0 . 
• 9 . 9 . « 9 . 9 . 0 , 0 , 3 .916 , 3 .916, 0 , 0 , 

* 3 . 9 8 2 , 3 . 9 8 2 , 0 , 0 , . « 3 6 , . 9 3 6 , 9 , 3 / 
C TBEBHAL ZtOSS SECTCQ9S, SIGA, S I 3 C , S IGP, BO 

• 
* 
• 
* 

* 

• 

DATA2160 
DATA2173 
DATA2183 
DATA2190 
DATA2233 
DATA2213 
DATA2220 
3ATA2222 
DATA222* 
DATA222S 

M O BOCIIDES PPP LIB EDA TA 2230 
DATA CSCT/ 2 . 9 9 1 , 2 . 9 8 1 , 9 , 3 , 5 3 . 8 6 , 5 8 . 8 6 , 0 , 3 , DATA2240 

• 2 6 6 . 9 , 2 * . 7 7 , 2 * 2 . 1 , 2 . 5 0 3 , 3 5 . 1 6 , 3 5 . 1 6 , 0 , 0 , 9ATA2263 
• 2 5 6 . * , * 0 . « 7 , 2 1 5 . 9 , 2 . 4 3 0 , 2 . 6 * 8 , 2 . 6 * 8 , 0 , 3 , DATA2273 
• 1 .182 , 1 . 1 8 2 , 9 , 0 , 2 2 . 9 0 , 2 2 . 9 3 , 9 , 3 , DATA2280 
• 6 0 0 . , 226. , 1 7 * . , 2 .873 , 6 ° 8 . , R 9 7 . 8 1 . . 1 9 , 2 . 8 7 , 
• 7 5 0 . , 1 * 9 . , 5 5 1 . , 2 . 9 3 2 , 1 * . 1 6 , 1 * . 1 f , 0 , 3 , DATA233) 
• 1 2 6 . 9 , 1 2 6 . 9 , 0 , 0 , 2 . 0 E - 3 , 2 . 3 E - 3 , 0 , 0 , DATA2310 
• 0 , 0 , 0 , 0 , 1 .08E»6, 1 .08E*6 . 0 , 3 , PATA2312 
• 1 0 0 . , 1 0 0 . , 0 , C , 6io.. 6 3 6 . , 0 , 0 , DATA231* 
• 1 . 1 * 2 * * , ? . 1 * B » « , 0 , 0 , 0 , 0 , 3 , 3 , DA7A2315 
• 3 . * * E « « , 3 . * • » • * , 0 , 0 , 1 3 1 . 1 , 1 3 1 . 1 , 3 , 3 , 9ATA2318 
• 6 . 1 , 6 . 1 , 0 , 0 , , * 7 1 , , * 7 1 , 0 , 3 / DATA2319 

C TBO-6RO0P ABSORPTIOB C3RBELATI0S DATA (FA*ED HEBE) DATA2323 
DATA A S I 3 1 / . 5 , 1 . , 1 . , 1 . , 1 . , 1 . , . 5 , 1 . , 1 . , 1 . , . 8 , . 6 , . 8 , 1 . 0 , 1 . 0 , 1 . 0 , 1 . 0 , D A ? A 2 3 3 3 

• 1 . 0 , 1 . 0 , 1 . 0 , 1 . 0 , ! . 0 , 1 . 0 , 1 . 0 / DATA23*0 
DATA B S I G 1 / . 9 , . 5 , . 4 , . 5 , . 7 , . 6 , . 6 , . 6 , . 5 , . 5 , . 5 , . 5 , . 5 , 0 , . 9 , . 9 , . 9 , . 9 , PATA235) 

• . 9 , . 9 . . 9 , . 9 , . 9 , . 9 / DATA236) 
DATA A S I 5 2 / . 5 , 1 . , 1 . , 1 . , 1 . , 1 . , . § , 1 . , . 9 , . 3 , . 8 , . 6 , . 8 , . 8 , . 8 , . 8 , . 8 , .8.0ATA23T 

• . 8 , , 8 , . 8 , . 8 , . 8 , . 8 / DATA2380 
DATA 8 S I G 2 / . 5 , . 3, . 3, . 3, . 3, . 3 , . 5 , . * , . 2 , . 2 , . 2 . . 2 , . 2 , 0 , . » , . » , . » , . » , DATA2393 

• . * , . « , . * , . • , . * , . « / 0ATA2O3 
C n t S T 1 * B03LIDES PISSIOB TIELD TO EACH 0!' 10 PBOOOCT BOCLIDES DATA2«10 

DATA U D / . 0 5 3 9 , . 0 5 * , , 0 5 6 3 , . 0 5 6 , . 0 6 1 7 , . 0 5 9 , . 0 5 7 8 , . 0 6 3 , . 0 6 3 9 , . 3 5 ) , DATA2923 
0 6 3 , 0 , 0 , 0 , . 0 0 2 1 , . 0 0 2 , . 0 3 2 2 , . 3 3 2 2 , . 0 3 2 * , . 0 0 2 2 , . 0 0 2 2 , . 0 0 2 , . 0 0 2 7 , DATA2*30 
0 0 2 5 , . 0 0 2 5 , 0 , 0 , 0 , . 0 3 8 2 , . 0 3 5 , . 0 1 9 3 , . 0 2 5 , , 0 2 3 6 , . 0 3 , . 0 2 8 , . 0 2 * , . 3 2 1 , D A T A 2 * * ) 
. 0 2 1 , . 0 2 2 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 3 , 3 , 3 , 3 , 3 , 3 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 3 , D A T A 2 » 5 3 
0 , 0 , 0 , 0 , 0 , . 0 0 9 5 , . 0 1 3 , . 3 0 7 7 , . 3 1 6 , . 0 1 1 3 , . 0 1 7 , . 3 2 1 , . 0 1 2 , . 0 1 3 , . C 1 2 , D A T A 2 9 6 0 
. 0 1 2 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 3 , 0 , 3 , 0 , 0 , 0 , . 0 8 , . 0 7 , . 0 5 9 , . 0 6 5 , PAT*2470 
0 6 0 , . 3 5 5 , . 0 * 8 , . 0 » 6 , , 0 * 6 , . 0 5 0 , . 0 5 6 , 0 , 0 , 0 , 1 . 0 6 , 1 . 0 3 , 1 . 0 2 , 1 . 0 6 , DATA2»83 

• 1 .08 , 1 . 1 , 1 . 1 4 , 1 . 1 * , 1 . 2 , 1 . 2 , 1 . 2 , 3 , 0 , 0 , 3 . 1 , 3 . 3 , 3 . 1 , 3 , 2 , 3 . 3 , 3 , 1 , DATA2993 
• 3 . 5 , 3 . 6 , 3 . 8 , 1 . 6 , 3 . 6 , 0 , 0 , 3 / DATA2500 
OBIT N0CLXDE ?ALOES DATA2510 
DATA » / . 0 2 9 , 5 6 . 2 5 , 5 6 . 2 5 , - 7 . 5 , 9 5 . , - 1 5 . , 0 , 3 0 . , 3 3 . , 0 , 1 0 , , C . , 0 , , 3 3 1 / 



C DATA2533 
C FUEL COST PA9ASETEBS D»7*25«3 
C PXP IBITIAL PLABT LOAD PACT3B 0 * 7 * 2 5 * 3 
C TLEP LEAP TTSK FOB POEL ?0fi=HASF. {YRS> P**A2563 
C TUIS U S TIBE rOB BECOVSP-EO POEt SAL* |TPS» DATA2573 
C TIBT IBTF8EST SATE FOP ISDISECT COS? CHHPGE5 (FPACTZOS) DA 7* 2 5 80 
C FABC fABEICATIOB COST BITB SHIPPIB3 (S/KSSl Pl?*25<»0 
C CTCF BEPABBtCATIOB COST » i r « SBIPPISS (S/K31) MTA2533 
C PBCC BEPR0CBSSIB5 COST WITH SHIPPIBG, BASTE DISPOSAL (S/TCB) DAr*2?13 
C BPBC TOTAL TBBOBABRY (BftSTEt COST fS/KGR) 
C BPC BESEBVED 
C *P8 BKEBPED 
C FL9 FABRIC*TI05 LOSS (FBAcriOS) 9Ar»25 23 
C FL3 BEPBOCESStKS LOSS fFBA=?IOB) DATA 2 6 3 0 
C M S F DISCOOB? FACTO* F 3 C HOITI-CYCLE BEICHTtBG |FR*C?I35I !»*?A26»G 
C RELI BELATIPE ISVEB73PT POB C7STIB3 (PPAtTIDS . S E . t * 9 * r * 2 S 5 3 
C QDPTR PIBAL FLAB? LOUD F A C n a , IP COERELATED (PRAC7IOS) D * r * 2 i « 3 

DATA FLF,TtED,TU3,?IBT,Fl l3C,EXCF,c9CC,WPBC,BPC.»PS, 
• PLQ.PL2.DISP.BEII .QOP7E/ 
* . 7 5 , 0 . 5 0 , 1 . 0 0 , 0 . 100, 298 . , S I 7 „ 6 7 2 . , 1 8 5 . , 0 , C , . 0 0 5 , . 0 1 0 , . C 7 , 1 . , 0 . = i / 

C 
C ECOBOHi: PASAHETERS ASSOCIATED BITH OSS 
C El FEED COST fS/IGR) 
C E2 SEPARATIVE B3SH, samVALEBT (S /K3S) 
C E3 PB'JOOC? T1EAT8EB? (S/X3SI 
C F * FEEB EBBICHHEBT (FRACTION) 
C E5 T H U S EBBICBHEBT, IF SEEDED (PPACTIOB) 
C B6 RESERVED 
C B7 OBE FOB . 9 5 ESSIC35D ff-235 (B5B "308/K3!! 0235 
C ES-E13 BESERVED 
C IE OFTIOB OB SEPARATION TBEATBEBT 
C 0 - DETEBSTBE OPTI10S TAILS 
C 1 - OSE SPECIFIED TAILS EB9IZKREB7 

DATA E 1 , E 2 , E 3 , E r , E 5 , E f , E 7 , S 3 , E * , 5 1 3 , E M , E 1 2 , E 1 » . I E , J E / 1 2 0 . 
* 3 . 5 , . 0 0 7 1 1 5 , . 0 0 2 , 0 , - 2 1 0 7 , 3 , 0 , ^ , 0 , 0 , " , 0 , 0 / 

EBD 
/ * • • • POSTSA* DECKS PJECEE3 fHIS CASt* 
/AXCD.PBEROB OD O»r?=1310,»OL1BE=:>ER=ZX11 1 1 , DISP=^HR, 
/ / DSBAHE*X.PBV 1 6 » 5 6 . PR2B0RE.CODE197* 
/ /LKED.SYSIB DD • 

IBCLODE PBBilOR 
/ • 
/ / G O . F W 6 P 0 0 1 DO S t S 0 0 T = ( J , , 11011 
/ / B O . F T 0 5 F 0 0 1 DD • 

TH LXPOS9BE, SO FOEL . 5 TR 
2 - 1 

. 5 5 . 9 1 2 . 9 * 1 3 
5 . - • 

3 3 . , 

0R''»25 !»: 
DATA2700 
D*T*271C 
DA7A2723 
D*r*27 33 
D * r » 2 7 « : 
DATA2750 
DAT*2760 
DATA2173 
DR7A2793 
9 * * * 2 790 
DA7A2B0G 
P»T*2*13 
OArA2123 
DATI2<»30 
.VT»2 , "» ' ' 

. 3 * 
TB EXPOSORE, BO POEL 1 . TR 

1 - 1 
1 . 

5 . - • 
3 .0 » . »13 

. 3 * 
TH EIPOSOBE, BO POEL 1 . T3 IB TWO STEPS (RECYCLE) 

1 2 - 1 2 
. 5 3 . 0 • . »13 

TB EXPOSOBE, BO FOEL 1. T9 IB POOS STEPS WITH 2 SH9ZORPS (3SCYCLP> 
1 2 - 1 • 2 

. 5 3 . 0 U. *13 
TR EIPOSOBS. SAME AS PRSVIOOS :ASE WITH DELATED Be;YCLE 

1 2 - 1 0 2 1 
. 5 3 . 0 • . *13 

CUCKOO? CASE, 0 - 2 3 3 , PLOX RATI3 SET, LOB POBPR , 
2 0 1 1 3 2 

2 . 5 2 . » 1 2 . « 1 . 2 5 
2 . 5 - • 1 . 5 - 5 



A-6 

.0« 
CRECKOOT CASE. d-233, rttri »*?i3 SET, LOW POBPB, : \ i : a u t t KEPF 
2 2 0 1 5 
1.*9 2 . 5 2»*12 . • 1.25*9 
0-235 PEED, « SOBZ09ES, « TR SESIDEWCE, DELATED SECTdE 
2 0 1 1-30 1 1-0« 1 12 

• • 1 .75 -3 5 . 6 *9 
2 . 5 - • 

1.16* - 6 
. 0 5 

2 . 5 -« 
1.316 - 6 

. 0 5 
2 . 5 - • 

1 .M7 - 6 
. 0 5 

2 . 5 - • 
1.579 -6 

2. • 12 . « 1 
1. 

1. 

2 . 

2 . 

1.2*9 .05 
.5 -5 

75-5 

-5 

25-5 

EL 

5 . 

If< 5 THPOMV4T, 
2 

2.*12 . • 

, « FB 

.6 *9 . 05 

5. 
1 

2.*12 .« 1.2*9 . 025 

.C5 
0-235 F£ED, 3 S0B20WE. C0STIS330S F 
2 2 1 1-12 1 1 3 - 1 1 

. 3 *9 • . 1 .75-3 
0-233 PEED WITH 4 SOBZOWES 
2 0 1 1-15 1 2 • 1 

. 6 *9 2 . 1 .75-3 
1 .827-* 0 . 5 -5 

,0»7« 
CASE TO CHECK ;EB?*II» OPTIONS 
2 0 1 2 5 

1 . 5. 2.*12 .« 2.5 
1 . -8 1. -5 

5. -5 
.On 

0 -235 , 0-233 PEED, Pit TOTAL HBA?T SETAL 
2 0 « 4-10 1 2 

.5 ' . 6 -3 5. 2 .*12 . 4 2 .5 .Oa 
1 . - 5 

1 . - 4 
. 0 5 

0 -235 , 0-238 PEED, PIX TOTAL HSATT BSTAL 
2 2 » 4-10 1 2 1 

. 5 1.6 -3 5 . 2.*12 .4 
M.OTOWI0S, OBAHIOn 5TSTEN WITH DELATEO BECTCLE 

2 0 5 1 5 1 1 10 1 
. 5 1.6 -3 5 . 2.*12 .0 

2.5 .0» 

2 
~2.5 ,0» 

025 -» .01 

01 -« .004 

1 . -a . 1 2 5 - « . 0 5 - o . 0 2 5 - » . 0 1 -» 
. 0 » 

1 . - 4 .05 -4 . 02 -M 

PLOTOIHOS, OPAHIOH 5TSTEII WITH DELATED BECTCLP 
2 2 5 1 5 1 -1 10 1 

.5 1.6 -3 5. 2.*12 . 4 2 .5 .0» 

/ * 
/ / 



PCINT REACTOR EXPOSORE RODBL CALCULATION ( 2 - GROOP) CODE PRE NOP, ORNl VERSION I , 3 /78 

BASE DATA FOB NUCLIDES 

PEBBLE BBS BEACTOR DATA, C/HR 2 5 0 , 3 1 6 ( 1 , 2 ) . 0 0 1 7 6 8 * LATE '77 

NUCLIDE A OBCAT N / F I S S PAST S::S-A ALPHA ETA THERMAL SIO-A AlPHA ETA 1/0(1 
1 T H - 2 3 2 2 3 2 . 1 0 . 0 3 . 1 2 0 0 0 B - 1 1 2 . « 2 ' . 0 0 2 2 3 . 5 1 8 5 4 0 . 0 1 0 4 3 2 . 9 8 1 0 0 0 . 0 0 . 0 3 . 0 2 9 0 
2 P A - 2 3 3 2 3 3 . 1 2 . 9 3 0 0 0 8 - 0 7 3 . 1 3 0 0 0 B - 1 1 2 0 . 5 6 9 V * ; 3 7 . 0 4 6 9 7 0 . 0 1 9 6 7 5 8 . 8 5 9 9 9 0 . 0 0 . 0 5 6 . 2 5 0 0 
3 0 - 2 3 3 2 3 3 . 1 C O 3 . 1 3 0 0 0 E - 1 1 2 0 . 2 3 0 0 0 0 . 2 1 5 5 2 2 . 0 6 0 8 4 2 6 6 . 8 9 9 9 0 0 . 1 0 2 4 0 2.270*2 5 6 . 2 5 0 0 
* 0 - 2 3 * 2 3 * . 1 0 . 0 3 . 15000 E - 1 1 3 3 . 1 2 0 0 0 1 3 6 . 9 9 9 9 8 0 . 0 1 9 * 7 3 5 . 1 5 9 9 9 0 . 0 0 . 0 - 7 . 5 0 0 0 
5 P - 2 3 5 2 3 5 . 1 0 . 0 3 . 1 7 0 0 0 B - 1 1 1 9 . S 0 9 9 9 0 . 6 1 6 3 2 1 . 5 1 3 0 5 2 5 6 . 3 9 9 9 0 0 . 1 8 7 4 5 2 . 0 * 6 1 7 4 5 . 0 0 0 0 
6 0 - 2 3 S 2 3 6 . 1 0 . 3 3 . 1 8 0 0 0 8 - 1 1 16.131999 1 9 0 . 3 3 3 3 3 0 . 0 1 * 7 3 2 . 6 4 800 O.u 0 . 0 - 1 5 . 0 0 0 0 
7 0 - 2 3 8 2 3 8 . 1 0 . 0 3 . 2 4 0 0 0 B - 1 1 6 . 2 7 5 0 0 1 5 3 . 1 6 9 5 1 0 . 0 1 7 6 1 1 . 1 8 2 0 0 0 . 0 0 . 0 3 . 0 
8 S P - 2 3 9 2 3 9 . 1 3 . * 1000 E-06 3 . 2 0 0 0 0 8 - 1 1 2 5 . 7 1 9 9 9 9 7 . 8 6 4 6 0 0 . 0 2 7 1 6 22.89999 j . O 0 . 0 3 0 . 0 0 0 0 
9 P f l - 2 3 * 2 3 9 . 1 0 . 0 3 . 2 7 0 0 0 B - 1 1 2 2 . 1 2 0 0 0 0 . 7 1 8 * 7 1 . 6 8 1 3 5 6 0 0 . 0 0 0 0 0 0 . 6 0 > . . 8 1 . 7 9 0 8 4 3 0 . 0 0 0 0 

10 P 0 - 2 * 0 2 * 0 . 1 0 . 0 3 . 2 9 0 0 0 E - 1 1 9 . 4 0 * 0 0 2 3 . 7 4 7 3 6 0 . 1 2 2 8 8 6 9 8 . 0 0 0 0 0 1 6 7 2 . 6 8 3 1 1 0 . 0 0 0 7 8 0 . 0 
11 P 0 - 2 * 1 2 * 1 . 1 1 . 6 8 0 0 0 E - 0 9 3 . 3 0 0 0 0 5 - 1 1 3 5 . 2 0 9 9 9 0 . 2 1 5 4 6 2 . 4 1 4 8 5 750.OOOOC 0 . 3 6 1 1 6 2 . 15404 3 3 . 0 0 0 0 
12 P<J-2«2 2 * 2 . 1 <f.O 3 . J 1 0 0 0 E - 1 1 a 4 . 2 9 9 9 9 2 3 5 . 0 6 6 9 6 0 . 0 1 2 9 6 14 .1600C 0 . 0 " . 0 3 . 0 
13 A 11-2*3 2 * 3 . 1 0 . 0 3 , 3 2 0 0 0 8 - 1 1 1 6 . 2 1 9 9 9 9 4 . 4 1 1 7 1 0 . 0 3 4 6 2 1 2 6 . 8 9 9 9 9 0 . 0 0 . 0 O.O 
1» F IXED 1 2 . 0 0 . 0 0 . 0 0 . 0 0 0 0 9 3 . 0 0 . 0 3 . 0 0 7 3 0 0 . 0 0 . 0 3 . 0 0 1 0 

FISS10W PBODOCTS FRACTION YIELD FROM 0 - 2 3 3 0 - 2 3 5 pn -2 
15 1 - 1 3 5 1 3 5 . 0 2 . 8 7 0 0 0 8 - 0 5 0 . 0 3 . 0 3 . 0 0 . 0 0 . 0 0 . 0 5 * 3 0 0 . 0 * 1 7 0 1.0ft?<» 
16 X S - 1 3 5 1 3 5 . 0 2 . 0 9 0 0 0 E - 3 5 0 . 0 1 1 . 7 5 0 J 0 y . O 0 . 0 1 0 8 0 0 0 0 . 3 0 0 0 0 0 . 0 0 2 2 0 0 . 0 0 2 4 0 3 . 0 0 2 7 
17 # 1 - 1 * 7 1 * 7 . 0 8 . 2 9 0 0 0 8 - 0 9 0 . 0 1 1 4 . 0 0 0 0 0 0 . 0 0 . 0 1 0 0 . 0 0 0 0 0 0 . 0 1 9 3 0 0 . 0 2 3 6 0 0 . 0 2 1 0 
I S M - n « 1 * 8 . 0 1 . « 9 0 0 0 E - 0 6 0 . 0 2 7 6 0 . 0 0 0 3 0 3 . 0 0 . 0 6 3 6 . 0 3 0 0 0 0 . 0 0 . 0 3 . 0 
19 Pf l1*8N 1 4 8 . 0 1 . 9 8 0 0 0 E - 0 7 0 . 0 1 6 6 0 . 0 0 0 3 0 0 . 0 0 . 0 1 1 4 0 0 . 0 C 0 0 0 0 . 3 1 . 0 3 . 0 
20 P N - 1 * 9 1 « 9 . 0 3 . 6 3 0 0 0 5 - 0 6 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 J . 0 0 7 7 0 0 . . 1130 3 . 0 1 3 0 
21 S N - 1 4 9 1 * 9 . 0 0 . 0 3 . 0 4 9 . 8 9 9 9 9 0 . 0 0 , 0 3 4 4 0 0 . 0 0 0 0 0 0 . 0 0 . 0 3 . 0 
22 « D - 1 4 3 1 4 3 . 0 0 . 0 0 . 0 3 . 9 1 6 0 0 0 . 0 0 . 0 1.11,09999 0 . 0 5 9 0 0 0 . 3 6 0 0 0 0 . 0 4 * 0 
S3 FP1 1 1 7 . 0 0 . 0 C O 3 . 9 8 2 0 0 3 . 0 0 . 0 6 . 10000 1 . 0 2 0 0 0 1 . 0 8 0 0 0 1 . 2 0 0 0 
2 * FP2 1 1 7 . 0 0 . 0 0 . 0 0 . 4 3 6 0 0 3 . 0 0 . 0 0 . 4 7 1 0 0 3 . 1 0 0 0 0 3 . 3 0 0 0 0 1 . 8 0 0 0 

COST DATA, — LEAD TI.1E , LAS T I N S , INTEREST, FABRICATION , RSCYCLF. FAB , PROCKSSIN3, THROHAUAY 
EXTRA 12 ) . 1"B LOSS, PHOC 1 LOSJ, DISCOUNT P. CTOR 

0 . 5 0 0 0 0 1 . 0 0 0 0 0 0 . 1 0 0 0 0 2 3 a . 0 0 0 0 0 5 1 7 . 0 0 ) 0 0 4 7 2 , . 0 3 0 0 0 1 8 5 . 00000 0 . 0 0 . 0 0 . 0 0 5 0 0 0 . 0 1 0 0 0 0 . 0 7 0 0 0 

SEIATITE INVENTORY 1 .0000 START AND END LOAD FACTORS 0 . 7 5 0 0 0 . 5 0 0 0 

ENRICHBEST DATA 1 2 0 . 0 0 0 0 0 8 0 . 0 0 0 0 0 3 . 5 0 0 0 0 0 . 0 3 7 1 1 C,00200 0 . 0 0 . 2 3 0 7 0 
TH EIPOSOSE, BO FUEL . 5 YR 

CORTBOL OPTIOBS 2 0 0 - 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DATA 1 .000E 0 0 0 . 0 0 . 0 0 . 0 S.OOOE-01 0 . 0 6 .810E 00 2 .900E 13 1.000E 00 0 . 0 0 . 0 
INITIAL CORCEBTRATIOSS 5 . 0 0 0 0 E - 0 4 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

C O 0 . 0 0 . 0 0 . 0 0 . 0 « . 0 0 0 0 8 - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 

DISCHARGE CONCENTRATIONS 
• . 9 5 6 E - 0 4 9 . 2 7 * E - 0 7 3 . 1 3 * E - 0 6 1 . 0 0 7 8 - 0 7 4 . 3 2 3 E - 0 9 4 . 9 2 6 B - 1 1 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 4 . 0 0 0 B - 0 2 7 . 5 * 8 8 - 1 1 4 . J 1 0 U - 1 1 4 . 5 2 6 8 - 0 9 2 . 9 6 9 B - 1 1 6 . 3 1 2 8 - 1 1 5.T.05E-11 1 . 9 8 3 8 - 1 0 1 . 6 6 0 8 - 0 8 2 . 8 9 8 8 - 0 7 8 . 8 6 9 8 - 0 7 

REFERENCE CONDITIONS FOR THE BXPOSORB PERIOD (YRS) 0 . 5 0 0 NORMALLY ELECTRICAL PONER BASIS, ITERATIONS 1 
(INITIAL CONCENTRATIONS 0S8D) PISSILS FEED (KGN) 0 . 0 

0 
1. 0008 00 
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PS-147 

pmm 
P8-149 
SR-149 
Ht-143 

PP1 
FP2 

CTPiHI 
son 

3.2S838-10 7.9S38E-08 0.000027 C.000027 0 .0 
1,65348-12 4.06341-10 
3 .173*8-12 7.7991B-10 
2.47178-12 6.11568-10 
6 . 4 9 2 2 8 - 1 2 1 . 6 0 6 3 B - 0 9 
7 . 9 4 6 2 8 - 1 0 1 . 8 8 6 9 8 - 0 7 
1 . 0 9 6 8 8 - 0 8 2 . 1 3 0 9 B - 0 6 
3 . 2 3 0 0 8 - 0 8 6 . 2 7 5 4 B - 0 6 

0.000003 0.000001 0.0 
o.ooooio 0.000010 0.0 
0.0 0.0 0.0 
0.0000*2 0.000042 0.0 
0.000021 0.000021 0.0 
0.000037 0.000037 0.0 
0.000011 0.000011 0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

9.9006B-01 1.000001 0.003113 0.007311 0 . 0 

0.0 -1.6122E-09 0.00001 0.0 
0.0 -J.90338-08 0.00001 0.0 
0.0 -2. 3«7-»E-08 0.00000 0.0 
0.0 0.0 0.00004 0.0 
0.0 -7.0571E-10 0.0 0.0 
0.0 -5. 5382 B-11 0.0 0.0 
u.o -5.631«E-11 0.0 0.0 
0.0 -6. 166 IB-12 0.0 0.0 
0.0 FISSILE 0.0 

PlOX. LOSSES. SXGA2. PLOX RATIO ( 2 ) , SOB INPORTANCE*N, BULTIPLIC ATIOH, RSClPROCAL DOnBUNG TINB (YR-1) , C0NTERSI0N RATIO (2) 
4 . 0 0 0 0 8 13 . ' . 1 2 1 3 8 11 1 . 6 1 2 0 8 - 0 3 3 . 0 0 0 0 0 3 . 0 0 0 0 0 - 0 . 0 3 0 0 0 0 . 0 0 7 3 1 0 . 0 0 . 0 0 . 0 

CYCLE, I T . K. PISS PEED. 8XIT, POSER. CR, TRS, COST 1 1 0 . 0 0 7 1 0 . 0 2 . 0 5 8 0 E - 0 6 0 . 0 0 . 0 0 . 6 6 6 7 0 . 0 

SOME© FSRTILX F S X D , DISCHARGE, HIT OSAGE (KG8) 1 . 9 2 7 1 0 8 - 0 4 1 . 9 0 * 3 3 8 - 0 4 2 . 4 7 6 7 4 1 - 0 6 
SOBBED FISSILE PEED, BAKEOP. DISCHARGE, NET PRODUCTION (KGB) 0 . 0 0 . 0 2 . 0 5 7 9 6 E - 0 6 2 . 0 5 7 9 6 E - 0 * 

0 .0 0.0 1.50000 FISSILE (KGB/BBB-TR), CONfBBSIOR, AND RECIPROCAL DO0BLING THE (YRS-1) 

CASB B8D NORBAl, TH BXPOSORB, HO P0EL 1 . YR 
TB EXPOSORB, RO POBL 1 . TR IB TVO STEPS (RECYCLE) 

, PROCESSOR (SEC) 0.07 

CONTROL OPTIONS 1 2 0 - 1 2 0 
DATA 1 . 0 0 0 8 00 0 . 0 0 . 0 0 . 0 
INITIAL CONCENTRATIONS 5 . 0 0 0 0 8 - 0 4 0 . 0 

0 . 0 0 . 0 0 . 0 0 . 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 . 0 0 0 B - 0 1 0 . 0 3 . 0 0 0 8 00 4 .000E 13 1 .0008 00 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 4 . 0 0 0 0 E - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 

1. OOOE 00 

DISCHARGE ACTIBIDE CONCENTRATIONS, STBPS 100 
4.9688-04 6.7688-07 2.2758-06 6.436B-08 1.938E-09 2.093E-11 0.0 
0.0 4.0008-02 

0.0 0 .0 0 .0 0.0 0.0 

R8PRRB»'~» CONDITIONS FOB TIE 8XPOS0RE PERIOD (YRS) 
(INITIAL CONCENT RATIONS USED) FISSILE PBBD (KG 7.) 

0 . 5 0 0 NORNALLY ELECTRICAL PONER BASIS, ITERATIONS 1 
0 . 0 

N0Ct.Il> 8 
TH-232 
PJ-233 

fIXBD 
1-135 

XN-135 
PN-147 
PB-148 
PN148B 
PB-149 
SB-149 
ND-143 

PP1 
PP2 

CTRB8 
SON 

DENSITY 
5.00008-04 
6 .86518-07 
4 .00008-02 
1.24018-12 
5 .76838-13 
1.79548-10 
9 .11028-13 
1.74868-12 
2 .14168-12 
5.62S1B-12 
4 .06268-10 
5 .49948-09 
1.61398-08 

GRANS 
1.92718-01 
2 .6574*-04 
7 .97088-01 
2. 78008-10 
1 .2*318-10 
• . 38268 -08 
2 .23908-10 
4 .29748-10 
5.29888-10 
1.39188-09 
9.64728-08 
1.06858-06 
3.13568-06 

9 . 9 0 0 6 8 - 0 1 

ABSORPTION 
0 . 967027 
0 . 0 1 5 6 0 9 
0 . 0 1 7 1 5 5 
0 . 0 
0.000117 
0.000015 
0.000002 
0.000035 
0 .0 
0.000037 
0.000011 
0.000019 
0.000005 
0.0 
1.000001 

CAPTONB 
0.463915 
0.0 5551 
0.017155 
0.0 
0.000117 
0.000015 
0.000002 
O.OOOOOS 
0.0 
0.000037 
0.000011 
0.000019 
0.000005 

FISSION 
0.003055 
o.oooosa 
0 .0 
0 .0 
0 .0 
0 .0 
0 .0 
0 .0 
0 .0 
0 .0 
0 .0 0 .0 
0 .0 

PRODUCTION 
0. 
0 . 
0 . 
0 . 
0 . 
0 . 
0. 
0. 
0 . 
0 . 
0 . 
0. 
0. 

007154 
000157 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ETA 
0 . 0 0 7 3 9 8 
0 . 0 1 0 0 6 9 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0.003113 0.007311 0 .0 

IB PORT AN CE 
- 3 . 3 9 4 0 E - 1 1 
- 2 . 8 5 2 OB-10 
- 1 . 2 9 2 7 B - 1 5 

0 . 0 
- 1 . 6 6 1 8 1 - 1 0 
- 1 . 6 1 2 3 E - 0 9 
- 3 . 9 0 3 6 B - 0 8 
- 2 . 3 4 7 8 8 - 0 8 

0 . 0 
- 7 . 0 5 7 5 E - 1 0 
- 5 . 5 3 8 5 E - 1 1 
- 5 . 6 3 1 9 E - 1 1 
- 6 . 1 6 6 5 E - 1 2 

FISSILE 

DECAY 
0 . 0 
0.94831 
0.0 
0.00017 
0.00006 
0.00001 
0.00001 
0.00000 
0.00 04 
0.0 
0.0 
0.0 
0 .0 

KGH/NWE-YH 
123.31607 
105.19502 

0 .0 
0 .0 
C O 
0 .0 
0 .0 
0.0 
0 .0 
0.0 
0.0 
0 .0 
0 .0 

0 .0 

PlOX, LOSSBS, S I G I 2 , FlOX RATIO ( 2 ) , SOB IMPORTANCE*!!, MULTIPLICATION, RECIPROCAL DOIJBIING TIBE ( Y R - 1 ) , CONVERSION RATIO (2) 
4 . 0 0 0 0 E 13 2 . 1 2 1 1 B 11 1 . 6 1 1 9 8 - 0 3 3 . 0 0 0 0 0 3 . 0 0 0 0 0 - 0 . 0 0 0 0 0 0 . 0 0 7 3 1 0 . 0 0 . 0 0 . 0 

CTCLE, I T . N. FISS PBBD, EXIT, POWER, CR, TRS, COST 1 1 0 . 0 0 7 3 0 . 0 1 . 1 4 3 1 E - 0 6 0 . 0 0 . 0 0 . 3 3 3 3 0 . 0 
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RBPERBNCB CONDITIONS FOR THE EXPOSORE PERIOD (TRS) 
tINITIAL CONCENTRATIONS USED) PISS 118 PEED (KGB) 

0.25Q H O R s u t t e i e e m c M . POKER O A S I S , I T E R A T I O N S I 
0.0 

NUCLIDE onsm GUARS ABSORPTION CAPTURE F I S S I O N PRODUCTION ETA IKPORTANCE DECAY E 0 H / M E - T 8 
T H - 2 3 2 4 . 9 8 3 8 8 - 0 4 1.92098-01 0 . 9 6 3 9 0 6 0.960804 0.003045 0.007131 0 . 0 0 7 3 9 8 - 1 . 0 2 S 9 E 04 0 . 0 1 2 3 . 3 1 6 0 7 
PA-233 6 . 1 9 S S B - 0 7 2 . 3 9 8 2 8 - 0 4 0 . 0 1 4 0 8 7 O.O14034 0 . 0 0 0 0 5 2 0 . 0 0 0 1 4 2 0 . 0 1 0 0 6 9 - 9 . 7 6 3 7 B 04 0 . 8 5 5 8 1 1 0 5 . 1 9 4 9 9 

0 - 2 3 3 9 . 3 2 5 1 8 - 0 7 3 . 6 0 9 S B - 0 4 0 . 0 6 2 8 8 2 0.007181 0.055694 0.139427 2.217272 8.12178 05 0.0 0 . 4 4 0 3 4 
H-234 2 . 0 3 7 1 8 - 0 8 7 . 9 1 9 2 8 - 0 6 0 . 0 0 0 5 1 7 0 . 0 0 0 5 1 4 0 . 0 0 0 0 0 3 0 . 0 0 0 0 0 7 0 . 0 1 4 3 8 2 - 1 . 3 7 0 8 8 05 (1.0 7 2 . 7 1 2 R J 
D-235 3 . 0 4 4 7 8 - 1 0 1 . 1 8 8 7 8 - 0 7 0 . 0 0 0 0 1 8 0 . 0 0 0 0 0 4 0 . 0 0 0 0 1 4 0 . 0 0 0 0 3 5 1 . 9 4 7 0 8 7 6 . 2 6 1 4 E 0 5 0 . 0 0 . 4 8 5 1 6 
0 - 2 3 6 1 . 5 9 S 8 B - 1 2 6 . 2 5 6 6 8 - 1 0 0 . 0 1 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 1 3 9 7 7 - 6 . 2 8 8 6 8 04 0 . 0 7 4 . 3 1 6 9 1 
i n t o 4 . 0 0 0 0 8 - 0 2 7 . 9 7 0 9 8 - 0 1 0 . 0 1 7 1 5 5 0 . 0 1 7 1 5 5 0 . 0 0 . 0 0 . 0 - 1 . 0 2 8 3 B 00 0 . 0 0 . 0 
1 - 1 3 5 2 . 4 4 1 6 8 - 1 1 5 . 4 7 3 4 8 - 0 9 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 3 3 0 0 . 0 

X » - 1 3 5 1 . 1 3 5 9 1 - 1 1 2 . 5 4 6 4 8 - 0 9 0 . 0 0 2 3 1 3 0 . 0 0 2 3 1 3 0 . 0 0 . 0 0 . 0 - 3 . 6 S 0 7 E 08 0 . 0 0 1 1 2 0 . 0 
P N - 1 4 7 8 . 6 3 0 0 8 - 1 0 2 . 1 0 6 6 8 - 07 0 . 0 0 0 0 7 2 0 . 0 0 0 0 7 2 0 . 0 0 . 0 0 . 0 - 4 . 7 3 3 0 8 05 0 . 0 0 0 0 1 0 . 0 
P 8 - 1 4 8 4 . 3 7 9 1 8 - 1 2 1 . 0 7 6 2 8 - 0 9 0 . 0 0 0 0 0 7 0 . 0 0 0 0 0 7 0 . 0 0 . 0 0 . 0 - 1 . 0 8 5 6 B 07 0 . 0 0 0 0 3 0 . 0 
PRI«8H 8 . 4 0 « H t - 1 2 2 . 0 6 5 7 8 - 09 0 . 0 0 0 0 2 6 0 . 0 0 0 0 2 6 0 . 0 0 . 0 0 . 0 - 1 . 0 2 5 3 8 07 0.00001 0.0 
PB-149 1 . 4 2 2 6 8 - 1 1 3.51988-09 0.0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 0 2 4 0 . 0 
SH-149 3 . 7 3 6 6 8 - 1 1 9 . 2 4 5 3 8 - 0 9 0 . 0 0 0 2 4 3 0 . 0 0 0 2 4 3 0 . 0 O.ff 0 . 0 - 1 . 1 8 1 9 E 07 0 . 0 0 . 0 
5 0 - 1 4 3 2 . 6 6 7 2 8 - 0 9 6 . 3 3 3 6 8 - 0 7 0 . 0 0 0 0 7 2 0 . 0 0 0 0 7 2 0 . 0 0 . 0 0 . 0 - 5 . 9 4 0 7 E 04 0 . 0 0 . 0 

PP1 4 . 5 3 7 1 8 - 0 8 8 . 8 1 5 0 8 - 0 6 0 . 0 0 0 1 5 4 0 . 0 0 0 1 5 4 0 . 0 0 . 0 0 . 0 - 1 . 7 4 1 3 B 04 0 . 0 0 . 0 
PP2 1 . 3 7 7 5 8 - 0 7 2 . 6 7 6 3 8 - 0 5 0 . 0 0 0 0 4 6 0 . 0 0 0 0 4 6 0 . 0 0 . 0 0 . 0 - 1 . 8 4 0 1 E 0 3 0 . 0 0 . 0 

CYHCT 0 . 0 
son 9 . 8 9 8 1 8 - 0 1 1 . 0 6 1 4 9 1 0 . 0 5 8 8 0 8 0 . 1 4 6 7 4 3 2 . 2 1 7 1 9 5 Pissir.s 0 . 4 1 7 2 1 

P 1 0 1 , LOSSES. SIGA2, PLOX RATIO \2) , SO!1 IMPORTANCE*?!, H'UTIPLICATION, RECIPROCAL DOtlBLINGTIRE ( Y 8 - 1 ) , CONVERSION RAi TO (Jj 
4 .0000E 13 2 . 1 2 1 1 E 11 1 . 6 1 1 9 8 - 0 3 3 . 0 0 0 0 0 3 . 0 0 0 0 0 - 4 . 4 6 6 1 9 0 . 0 0 7 3 1 1 9 . 9 7 0 0 6 2 8 0 . 6 3 9 6 5 1 5 . 0 5 9 2 3 

CTCIB, I T , N, PISS PBBD. B U T , POSER, CR, YRS, COST 1 1 3 . 0 0 7 ' 0 . 0 3 . 0 0 4 4 8 - 0 7 2 . 0 6 0 2 8 - 02280 . ft 396 0 . H 6 7 0 . 0 
CONTINUING RITH RBCTCL8, CYCLE COURT, JUOCYCLE TINE (POLL POKER YEARS) 4 0 . 8 7 5 

DISCHARGE CONCENTRATIONS 
9 . 9 5 2 E - 0 4 1 . 2 9 6 8 - 0 6 9 . 3 0 2 B - 0 6 3 . 7 1 3 E - 0 7 2 . 1 5 2 8 - 0 8 4 . 7 5 3 8 - 1 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 8 . 0 0 0 8 - 0 2 2 . 3 4 1 B - 1 0 1 . 0 8 9 8 - 1 0 1 . 9 7 9 E - 0 8 1 . 0 0 4 8 - 1 0 1 . 9 2 8 8 - 1 0 2 . 7 5 8 E - 1 0 7 .24UE-10 6 . 7 5 3 1 - 0 8 1.19AB-06 3 . 6 6 0 B - 0 6 

fEPRRSNCE CONDITIONS POR THE EXPOSURE PERIOD (YRS) 
(INITIAL CO8CENTRATI0HS USED) PISSILB PEED (XGH) 

SOCLZOe DENSITY GRANS 
TH-232 4 . 9 7 5 8 8 - 0 4 1 . 9 1 7 8 E - 0 1 
PA-233 « . 4 8 1 5 8 - 0 7 2 . 5 0 8 9 E - 0 4 

1 -233 4 . 6 5 1 2 5 - 0 6 1 .8004E-03 
a-234 1 .9563E-07 7 . 2 1 6 4 8 - 0 5 
1 -231 1 . 0 7 5 8 E - 0 8 4 . 1 9 9 9 E - 0 6 
0 -236 2 . 3 7 6 3 8 - 1 0 9 . 3 1 6 7 8 - 0 8 
fHSO 4 . 3 0 0 0 5 - 0 2 7 . 9 7 0 8 E - 0 1 

0 . 2 5 0 SORNALLY ElBCTRICAt. POKER BASIS, I7EKATIOSS 
8. 1169E-07 

1 

,BSORPTION CAPTURE • I S S I O N PRODUCTION ETA IHPORTANCe nECAY KGN/H4E-YR 
0 . 7 5 2 4 5 9 0 . 7 5 0 0 3 7 0 . 0 0 2 3 7 7 0 . 0 0 5 5 6 7 0 . 0 0 7 3 9 8 - 2 . 5 5 0 1 8 C3 0 . 0 1 2 3 . 3 1 6 0 0 
0 . 0 1 1 5 2 3 0 . 0 1 1 4 8 0 0.<101Q43 0 . 0 0 0 1 1 6 0 . 0 1 0 0 6 9 - 2 . 6 4 f l 2 r . 04 0 . 7 0 0 0 4 1 0 5 . 1 9 5 0 1 
0 . 2 4 5 2 4 0 0 . 0 2 8 0 2 9 0 . 2 1 7 2 0 4 0 . 5 4 3 7 6 4 2 . 2 1 7 2 7 2 1 .1242E 05 0 . 0 0 . 4 4 0 3 4 
0 . 0 0 3 6 9 2 0 . 0 0 3 6 6 2 0 . 0 0 0 0 20 0 . 0 0 0 0 5 3 0 . 0 1 4 3 R 2 - 3 . 3 4 3 0 E 04 J.O 7"! .71284 
0 . 0 3 0 5 0 0 0 . 0 0 0 1 0 0 0.. 000400 0 , 0 0 0 9 7 3 1 . 9 4 7 0 8 6 9 . 5 0 9 1 B 04 0 . 0 0 . 4 8 ^ 1 6 
1 . 0 0 0 0 0 2 0 . 0 0 0 0 0 2 0 . 0 0 0 0 0 3 0 . 0 0 0 0 0 0 0 . 0 1 3 9 7 7 - 1 . 3 4 7 3 B 04 0 . 0 7 4 . 3 U 8 < ) 
0 . 0 1 3 4 1 3 0 . 0 1 ? 4 1 - . 0 . 0 0 . 0 0 . 0 - 4 . 9 0 6 2 E - 0 1 0 . 0 0 . 0 



1-135 1 . 1 7 C 6 S - 1 0 2 . 6 2 * 3 8 - 0 8 0 . 0 0 . 0 J . 3 ' ) . 0 o . r> 0 . 0 1.012.1F> 0 . 0 
X 5 - 1 3 5 S . 4 4 6 1 8 - 1 1 1 . 2 2 0 9 8 - 0 8 J„ 00867.1 0 . 0 0 8 6 7 3 O.J 0 . 3 0 . 0 - 2 . 2 5 2 8 8 Oil 0 . 0 0 * 2 0 0 . 0 
? N - 1 * 7 9 . 8 9 5 7 8 - 0 9 2 . 4 1 5 6 8 - 0 6 1 . 00*06 45 0 .000l>«5 a.o 0 . 0 0 . 0 - 1 . 12«7E 0-5 0 . 0 0 0 3 0 0 . 0 
P"!-1«8 5 . 0 2 1 * 8 - 1 1 1 . 2 3 4 1 8 - 0 8 i ) . 0 0 0 3 6 6 0 . 0 3 0 0 6 6 0 . 0 0 . 0 0 . 0 - 2 . 35058 06 0 . 0 0 0 2 8 0 . 0 
PS148S <» , 6 3 7 7 8 - 1 1 2 . 3 6 8 6 8 - C 8 0 . 0 0 0 2 3 3 0 . 0 0 0 2 3 3 0 . 0 0 . 0 0 . 0 - 3 . 7 i m B 06 0 . 0 0 0 0 7 0 . 0 
P N - 1 * 9 1 . 3 7 4 * 6 - 1 0 3 . 4 1 1 9 E - 0 8 O.C 0 . 0 0 . 0 o.o 0 . 0 0 . 0 o.oo iar) 0 . 0 
s n - i * 9 3 . 6 2 2 0 E - 1 0 8 . 9 6 1 8 E - 0 8 0 . 0 0 1 8 4 * 0 . 0 0 1 8 * 5 0 . 0 0 . 0 0 . 0 - 7 . 2 1 5 M B 06 0 . 0 0 . 0 
ND-143 3 . 3 7 6 * 8 - 0 8 8 . 0 1 7 8 8 - 0 6 0 . 0 0 0 7 1 1 0 . 0 0 0 7 1 1 0 . 0 0 . 0 0 . 0 - 3 . 0 * 9 28 0 * 0 . 0 0 . 0 

FP1 S . 9 9 1 8 E - 0 7 1 . 1 6 4 1 S - 0 4 0 . 0 0 1 5 9 4 0 .001 r >9« 0 . 0 0 . 0 3 . 0 - 4 . 4 7 2 2 8 03 0 . 0 0 . 0 
PP2 1 . 8 3 0 0 8 - 0 6 3 . S 5 5 * E - 0 * 0 . 0 0 0 * 8 0 0 . 0 0 0 4 8 0 0 . 0 0 . 0 0 . 0 - « . * 8 6 0 E 02 o.o 0 . 0 

CTHSR 0 . 0 
SON 9 . 9 1 * 6 E - 0 1 1 . 0 4 1 0 5 9 0 . 2 2 J 0 4 3 0 . 5 5 0 * 7 2 2 . 2 1 6 7 2 2 P i r .S IL ?. 0 . 4 3 5 5 5 

Tint, LOSS'S, SIGA2, FlOX RATIO ( 2 ) , SIIS IMPORTANCES, NOLTIPLICATION, RRCIPROCAI. DOtlBLTNO TIHF ( Y R - 1 ) , CONVERSION RATIO (2) 
4 .0000E 13 2 . 7 1 2 8 ? 11 2 . 7 2 0 0 E - 0 3 3 . 0 0 0 0 0 3 . 0 0 0 0 0 - 0 . 7 1 7 2 8 0 . 4 5 9 6 3 1 .22353 3 . 3 5 8 4 5 3 . 0 2 0 1 8 

CYCLE, IT, K. PISS PEED, EXIT, POWER, CR, YRS, COST * 1 0 . 4 5 9 6 8 . 1 1 6 9 8 - 0 7 2 . 0 5 5 5 E - 0 6 1 .56028 00 3 . 3 5 8 5 1.1167 0 . 0 

30**80 FERTILE F8ED, DISCHARGE, NET USAGE (KG1) * . 8 1 7 7 * 8 - 0 * * ,792R8E-0« 2 . « 8 6 1 7 B - 0 6 
SUSSED PISSIIE PESO. lAKBOP, DISCHARGE, MET PRODUCTION (KGB) 1 . 6 8 3 * 8 8 - 0 6 0 . 0 3 . 7 3 8 9 5 8 - 0 6 2 . 0 5 5 4 7 8 - 0 * 
FISSILE (KGH/SVE-TR) , CONVBRSION, AMD RECIPROCAL DOUBLING TIME (TRS-1) 0 . 4 2 9 3 6 4 . 0 6 8 3 6 1 .42151 

OPS (" -235 FED) INITIAL, FEED, DISCHARGE, SET fHSFI) 0 . 0 3 . 3 0 3 8 3 5 8 - 1 0 9 . 6 2 5 7 6 1 8 - 0 7 - 8 . 6 2 2 4 5 7 P - 0 7 

TH EXPOSORE, NO POEL 1. YR IN POOR STEPS HITH 2 SUBZONES (RECYCLE) CASE END NORMAL, 
TH 8IPOS0RE, SANE AS PRBTIOOS CASE WITH DELATED RECYCL8 

THIS CALC31ATICN TREATS SQBZONBS, NOHBBR 2 

PROCESSOR (SEC) 3 . 23 

CCHTPOi OPTIONS 1 2 0 - 1 * 0 
-ATA 1.000B 00 0 . 0 0 . 0 0 . 0 
INITIAL CONCENTRATIONS 5 . 0 0 0 0 8 - 0 4 0 . 0 

0 . 0 0 . 0 0 . 0 0 . 0 

0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
5 . 0 0 0 E - 0 1 0 . 0 3 . 0 0 0 8 00 * . 0 0 0 E 13 1 . 0 0 0 8 00 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 4 . 0 0 0 0 8 - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 

i.oooe on 

DISCHARGE ACTIR108 CORCERTRATIORS, ST8PS 2 
« . 9 8 * 8 - 0 * 6 . 9 5 8 - 0 7 9 . 3 2 5 8 - 0 7 2 . 0 3 7 8 - 0 8 3 . 0 * 1 8 - 1 0 1 . 5 9 6 8 - 1 2 0 . 0 
0 . 0 4 . 0 0 0 8 - 0 2 

0.0 0 .0 0.0 0.0 0.0 

REFER BNC8 CONDITIONS FOR THE RXPOSORE PERIOD (TRS) 
(INITIAL CCNCBNTRATIONS OSBOJ FISSILE F88D (RGB) 

0 . 2 5 0 NOR HA LIT ELBCTRICAl PONBR BASIS, ITERATION*! 1 
0 . 0 

NUCLID8 OBRSITT GRAH5. ABSORPTION CAPTUBB F I S S I O N PRODUCTION BTA IMPORTANCE DBCAT RGnyn»e-YR 
T K - 2 3 2 « . 9 8 3 8 8 - 0 * 1 . 9 2 0 9 8 - 0 1 0 . 9 6 3 9 0 6 0 . 9 6 0 8 0 * 0 . 0 0 3 0 * 5 0 . 0 0 7 1 3 1 0 . 0 0 7 3 9 8 - 1 . 0 2 5 9 8 04 0 . 0 1 2 3 . 3 1 6 0 7 
PA-233 6 . 1 9 5 5 8 - 0 7 2 . 3 9 8 2 8 - 0 * 0 . 0 1 * 0 8 7 0 . 0 1 * 0 3 * 0 . 0 0 0 0 5 2 0 . 0 0 0 1 * 2 0 . 0 1 0 0 6 9 - 9 . 7 6 3 7 8 04 0 . 8 5 5 8 1 1 0 5 . 1 9 4 9 9 

0 - 2 3 3 9 . 3 2 5 1 8 - 0 7 3 , 6 0 9 5 8 - 0 * 0 . 0 6 2 8 8 2 0 . 0 0 7 1 8 7 0 . 0 S 5 6 9 * 0 . 1 3 9 * 2 7 2 . 2 1 7 2 7 2 3 . ^ 1 7 8 0 5 0 . 0 0 . 4 4 0 3 4 
1 - 2 3 * 2 . 0 3 7 1 8 - 0 8 7 . 9 1 9 2 8 - 0 6 0 . 0 0 0 S 1 7 0 . 0 0 0 5 1 * 0 . 0 0 0 0 0 3 0 . 0 0 0 0 0 7 0 . 0 1 * 3 8 2 - 1 . 3 7 0 8 8 05 0 . 0 7 2 . 7 1 2 8 3 
0 - 2 3 5 3 . 0 * * 7 8 - 1 0 1 . 1 8 8 7 8 - 0 7 0 . 0 0 0 0 1 8 0 . 0 0 0 0 0 * o.ooom* 0 . 0 0 0 0 3 5 1 . 9 4 7 0 8 7 6 . 1 6 1 4 8 0 5 0 . 0 0 . 4 8 5 1 6 
0 - 2 3 6 1 . 5 9 S 8 B - 1 2 6 . 2 5 6 6 8 - 1 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 1 3 9 7 7 - 6 . 2 8 8 6 8 04 0 . 0 7 4 . 3 1 6 9 3 
FIXED * . 0 0 0 0 8 - 0 2 7 . 9 7 0 8 8 - 0 1 0 . 0 1 7 1 5 5 0 . 0 1 7 1 5 5 0 . 0 0 . 0 0 . 0 - 1 . 0 2 8 3 8 0 0 0 . 0 0 . 0 
1 -135 2 . 4 * 1 6 8 - 1 1 5 . 4 7 3 * 8 - 0 9 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 3 3 0 0 . 0 

XF -135 1 . 1 3 5 9 8 - 1 1 2 . 5 * 6 * 8 - 0 9 0 . 0 0 2 3 1 3 0 . 0 0 2 3 1 3 0 . 0 0 . 0 0 . 0 - 3 , 6 5 0 7 8 08 0 . 0 0 1 1 2 0 . 0 



PS-147 . 6 3 0 0 8 - 1 0 2 . 1 0 6 6 B - 0 7 0 . 0 0 0 0 7 2 0 . 0 0 0 0 7 2 0 . 0 0 . 0 0 . 0 - « . 7 3 3 0 8 05 0 . 0 0 0 0 3 0 . 0 
P S - 1 * 8 4 . 3 7 9 1 8 - 1 2 1 . 0 7 6 2 8 - 0 9 0 . 0 0 0 0 0 7 0 . 0 0 0 0 0 7 0 . 0 0 . 0 0 . 0 - 1 . 0 8 5 6 8 07 0 . 0 0 0 0 3 0 . 0 
PN1«8fl 8 . 4 0 5 1 8 - 1 2 2 . 0 6 5 7 8 - 0 9 0 . 0 0 0 0 2 6 0 . 0 0 0 0 2 6 0 . 0 0 . 0 0 . 0 - 1 . 0 2 5 3 8 07 0 . 0 0 0 0 1 0 . 0 
P S - 1 * 9 1 . * 2 2 6 B - 1 1 3 . 5 1 * 8 8 - 0 9 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 0 2 * 0 . 0 
sn-i*9 3 , 7 3 6 6 8 - 1 1 9 . 2 * 5 3 8 - 0 9 0 . 0 0 0 2 * 3 0 . 0 0 0 2 * 3 0 . 0 0 . 0 0 . 0 - 1 . 1 8 1 9 8 07 0 . 0 0 . 0 
TJD-143 2 . 6 6 7 2 8 - 0 9 6 . 3 3 3 6 8 - 0 7 0 . 0 0 0 0 7 2 0 . 0 0 0 0 7 2 0 . 0 0 . 0 0 . 0 - 5 . 9 * 0 7 8 0 * 0 . 0 0 . 0 

PP1 4 . 5 3 7 1 8 - 0 8 8 . 8 1 5 0 8 - 0 6 0 . 0 0 0 1 5 4 0 . 0 0 0 1 5 * 0 . 0 0 . 0 0 . 0 - 1 . 7 H 1 3 B 0 * 0 . 0 0 . 0 
PP2 1 . 3 7 7 S B - 0 7 2 . 6 7 6 3 8 - O S 0 . 0 0 0 0 * 6 0 . 0 0 0 0 * 6 0 . 0 0 . 0 0 . 0 - 1 . 8 * 0 1 E 0 3 0 . 0 0 . 0 

CTHFR 0 . 0 
SO* 9 . 8 9 8 1 8 - 0 1 1 . 0 6 1 * 9 1 0 . 0 5 8 8 0 8 0 . 1 * 6 7 * 3 2 . 2 1 7 1 9 5 F I S S I L E 0 . 4 1 7 2 1 

PIOX. LOSSES. SIGA2. FlOX RATIO ( 2 ) , SOU IHPORTANCB'N, MULTIPLICATION, RECIPROCAL DOUBLING TIHE ( T I - 1 ) , CONVERSION RATIO (2) 
4 .0000E 13 2 . 1 2 1 1 8 11 1 . 6 1 1 9 8 - 0 3 3 . 0 0 0 0 0 3 . 0 0 0 0 0 - 4 . 4 6 6 1 9 0 . 0 0 7 3 1 1 9 . 9 7 0 0 6 2 8 0 . 6 3 9 6 5 1 5 . 0 5 9 2 3 

CTCIR. I T , 8 , FISS F88B, EXIT, P08B8, CR, T8S, COST 1 1 0 . 0 0 7 3 0 . 0 3 . 0 0 « * E - 0 7 2 . 0 6 0 2 J - 0 2 2 8 0 . S 3 9 6 0 . 1 6 6 7 0 . 0 
CCRTI90ING WITH RECYCLE. CTCLB COONT, HIDCTCLE TINE (POLL POWER TEARS) « 0 . 8 7 5 

DISCHARGE CONCENTRATIONS 
9.952E-0* 1.296B-06 7.0808-06 2.3*58-07 1.042E-08 1.7188-10 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 8.0008-02 1-7878-10 8.3118-11 1.3798-08 6.9988-11 1.3*38-10 1.9878-10 5.220E-10 «.B63B-08 8.2*78-07 2.5188-06 
FEVER BRCE CONDITIONS FOR THE BXPOSORE PERIOD (YRS) 

(INITIAL CONCENTRATIONS TJSSD) PISSILB PEED (K6N) 
0 . 2 5 0 NORMALLY ELECTRICAL POVER OASIS, ITERATIONS 

5 . 7 1 3 4 E - 0 7 

HOC HOE 
TH-232 
?A-233 

fl-233 
0-234 
0-235 
0-236 
PIXBO 
1-135 

XF-135 
PS-147 
P R - 1 * 8 
?ni*an 
PS-149 
SB-149 
8 0 - 1 * 3 

PP1 
PP2 

CTHB8 
SOI 

DENSITY 
• . 9 7 5 8 8 - 0 * 
6.48158-07 
3.54008-06 
1.17238-07 
S.20918-09 
8 .59198-11 
4 .00008-02 
8 .93268-11 
* . 1 5 5 7 8 - 1 1 
6 .89598-09 
3 .49928-11 
6.7161B-11 
9 .93618-11 
2.60998-10 
2.33158-08 
• . 1 2 3 5 8 - 0 7 8 
1.2588E-06 2 

GRANS 
, 9 1 7 8 8 - 0 1 
508 9 8 - 0 4 
3 7 0 3 8 - 0 3 

, 5 5 7 3 8 - 0 5 
, 0 3 3 6 8 - 0 6 
3 6 8 6 8 - 0 6 
9 7 0 8 8 - 0 1 
0 0 2 5 8 - 0 8 

, 3 1 6 1 8 - 0 9 
, 6 8 3 3 8 - 0 6 
, 5 9 9 8 8 - 0 9 
6 5 0 6 8 - 0 8 
4 5 8 5 8 - 0 8 

, 4 5 7 5 8 - 0 8 
, 5 3 6 5 8 - 0 6 
, 0 1 1 5 8 - 0 5 
4 4 5 6 8 - 0 * 

9 . 9 0 8 6 8 - 0 1 

ABSORPTION 
0 . 8 0 9 8 6 3 
0 . 0 1 2 * 0 2 
0 . 200891* 
0 . 0 0 2 5 0 3 
0 . 0 0 0 2 6 0 
0 . 0 0 0 0 0 1 
0 . 0 1 * 4 3 6 
0 . 0 
0.007123 
0.000*84 
0.000050 
0.000175 
0.0 
0.001*31 
0.000529 
0.001181 
0-000355 
0 .0 
1.. 051676 

CAPTORS 
0.807257 
0.012356 
0.022960 
0.002489 
0.000052 
0.000001 
0 .01 * *36 
0 .0 
0.007123 
0.00048* 
0.000050 
0.000175 
0 .0 
0 .001*31 
0.000529 
0.001181 
0.000155 

FISSION 
0 . 0 0 2 5 5 8 
0.0000*6 
0.177925 
0.000013 
0 . 0 0 0 2 0 9 
0 . 0 0 0 0 0 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0..0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

P8OD0CTI0H 
0.005991 
0.000125 
0.4*5431 
0.000036 
0.000507 
0.000000 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ETA 
0,007398 
0.010069 
2.21727' 
0.01*382 
1.9*7086 
0.013977 
0.0 
0.0 
0.0 
0.0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.P 
0 . 0 
0 . 0 

INPORTANCE 
- 3 . 2 * 0 7 8 03 
- 3 . S 3 2 5 E 0* 

1.82608 05 
-» .26158 04 

1 .3333! 05 
-1 .7567E 0* 
- 5 . 7 4 9 8 8 - 0 1 

0 . 0 
- 2 . 5853 E 
- 1 . 4 3 9 9 E 05 
- 3 . 0 5 8 1 8 06 
- 4 . 4 7 6 9 B 06 

0 . 0 
- 8 . 2 8 6 7 E 06 
- 3 . 5 5 0 5 E 0* 
- 5 . 6 5 3 5 E 03 
- 5 . 7 1 8 9 E 02 

08 

OBCAT 
0.0 
0 , 7 5 3 * 5 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0.01017 
0.003*5 
0.00023 
0.00021 
0.00005 
0 .001*" . 
0.0 
0.0 
0.0 
0.0 

KflN/HUB-TR 
123.31609 
105.1950* 

0 . 4 4 0 1 * 
72.7128* 

0.«8516 
74.3169* 

0.0 
0 .0 
0.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

0 . 
0. 
0 . 
0 . 
0 . 
0 . 
0 . 

0 .180,J2 0.452090 2.216923 FISSILS 

0 .0 

0.43403 

PLOX, LCSSBS, SIGA2, PLOX RATIO ( 2 ) , SUN IHPORTAMC8«N, NltlTIPLICATlOS, RECIPROCAL 0O0SI1110 TINE (TH-1) , CONVERSION RATIO (2) 
4 .0000E 13 2 . 5 2 0 5 5 11 2 . 3 6 2 4 E - 0 3 3 . 0 0 0 0 0 3 . 0 0 0 0 0 - 1 . 0 3 4 * 5 0 . 3 3 7 8 4 1 .87706 * .735U6 1 . 9 6 3 4 0 

C7CLE, IT , K, FISS FEED, EXIT, POWER, CR, YRS, COST 4 1 0 . 337N 5 . 7 1 3 4 E - 0 7 1 . 6 3 3 2 8 - 0 6 1.0659E 00 4.7.155 1 .1667 0 . 0 

SINNED PERTUt FEED, DISCHARGE, N5T 'JSAGE (KfiN) * . a i 7 7 4 R - 0 4 4 . 7 9 2 8 0 E - 0 4 2 . 4 8 6 4 0 8 - 0 6 
SONNKD FISSILE PEED, NAKBOP, DISCHARGE. N8T PRODUCTION (HON) R . 7 1 7 8 6 8 - 0 7 0 . 0 3 . 1 6 6 3 2 8 - 0 6 2 -19451R-06 

FISSILE (KGS/NHE-TR) , CONVERSION, AND RECIPROCAL DOUBLING T U B (YRS-1) 0 . 4 2 7 1 2 r>. P3037 2 . 0 8 9 7 1 

ORE C n " 2 " F€D) INITIAL, FEED, DISCHARGE, NET (S3N) 0 . 0 1 . 0 0 7 2 1 1 8 - 1 0 7 . 0 7 V I 9 7 8 - 0 7 - 1 . 0 7 2 4 9 0 F . - 0 7 

CASE 8*0 NORMAL. TH SXPOSORS, SA"*B AS PREVIO'IS CASE WITH DELATED RRCYCI.E , Pf'OCESSOH (ARC) 3 . 1 1 



CMFCKOnT CASE, n-23.1, FI.HX RATIO SST, LOU POKER 

CORTROl OPTIOIIS 2 0 1 1 3 0 0 0 0 0 0 0 0 0 0 
DATA 1 . 0 0 0 E 1 10 0 . 0 0 . 0 3 . 0 2 .03OE 00 0 . 0 2 . 5 0 0 E 00 2 
I N I T I A L CONCENTRATIONS 2 . S 0 0 0 E - 0 4 0 . 0 1 . 5 0 0 0 E - 0 5 0 . 0 0 . 0 " 

v. 0 0 . 0 0 . 0 0 . 0 0 . 0 4.0000E-<>'2 0 . 0 
SFARCH I T 1 1.0000OOF 00 7 . 8 6 3 3 1 7 E 65 0 . 0 2 . S 0 0 0 0 0 I 00 
SEARCH I T 1 1 . 0 0 0 0 0 0 E 00 7 . 8 6 3 3 1 7 E 65 6 . 3 ( 2 .500000B: 00 
TRACE 2 0 1 0 0 1 0 - 2 . 0 0 t \ 8 - 0 1 - 6 . 2 8 9 3 - 0 3 0 . 0 , , 0 . 0 
SEARCH I T 2 a.coooooR-oi - 2 . 0 0 U 0 0 0 E - 0 1 0 . » I 2.50<JO00B. M SEARCH I T 2 8 . 0 0 0 0 0 0 E - 0 1 - 2 . O O C M O O E - O ? o.tv 2 . 5 0 0 0 0 0 B M 
TRACE 3 0 1 0 0 1 0 - 2 . 0 0 0 R - 0 1 - S , 0 3 1 S " 0 3 ' 1 . 7 0 6 * : 00 C O ' i t ' 

SEARCH I T 3 ( . . 4 0 0 0 0 0 E - 0 1 - 2 . 0 0 0 0 \ J 0 E - 0 J ; 1 .77B223E 00 ij.SOOOQOE 00 
SEARCH I T 3 6 . 4 0 0 0 0 0 E - 0 1 -2 .OO0OV0B-O1 1 .7 l t«221B 00 2 , 5 0 0 0 0 0 8 oo; 
T5ACE 4 0 1 0 0 1 0 - 2 . 0 0 0 $ - 0 1 - 4 . - ! ) 2 5 B - 0 3 T.W31B M O.'O 
SEARCH I T a S. 1200O0E-01 - 3 . 0 000 JOB-01 ' 1 . a30b66B 00 2 . 5 0 0 0 0 0 E 00 
SEARCH I T u 5 . 1 2 0 0 0 0 S - 0 1 - 2 . 0 0 0 0 0 , 0 8 - 0 1 1 .830S66E 0,0 2.'jOOOOOE 00 . 
TRACE 5 0 1 2 0 1 0 - 1 , 4 4 S S ^ 0 1 - 4 , 0 2 5 E - 0 , 3 , 2 . 106E Oft 0 . 0 , 
SEARCH I T 5 « . 3 8 0 2 2 9 S - n 1 - 1 \ . 4 4 4 f t 6 5 E - 0 1 2 . 1 0 6 2 0 9 E 03 2 . 5 0 0 0 0 0 8 00 
SEARCH I T 5 4 . 3 8 0 2 2 9 E - 0 1 - 1 . 4 4 4 U 6 5 E - 0 1 <3,106203E 00 2 . 5 0 0 0 0 0 B OOr 
TRACE 6 0 1 1 0 1 3 - 1 r 4 9 9 E - 0 2 - 4 . 0 2 5 E - 0 3 2 . 5 2 7 E 0« 0 . 0 
SEARCH XT 6 4 . 3 1 4 5 6 9 E - 0 1 - 1 . 4 9 9 0 0 5 B - O 2 2. .S27449B 00 2 . 3 0 0 0 0 0 * 00 
SEARCH XT (. 4 . 3 1 4 S 6 9 E - 0 1 - 1 . 4 9 9 0 0 S E - I 1 2 2 . 5 2 7 4 4 9 E 00 2.5OOOO0B 00 
TRACE 7 0 1 1 * 1 0 -4.2928-03 -4.025B-03 LOME 00 0.0 i \ 
SSARCH I T 7 4 . 2 9 6 0 4 9 E - 0 V - 4 . 2 9 2 3 6 9 E - 0 3 3 . 0 3 2 9 3 7 E 0 0 . 2 . 5 0 0 0 0 0 E 00 
TRACE 3 0 1 1 0 1 O - 8 . 0 3 / 5 E - 0 4 . - 4 . 0 J S B - 0 3 3 . 6 0 1 B 00 0 . 0 1 

SEARCH I T 8 4 . 2 9 2 S O 7 E - 0 1 - 8 . 0 . i ; 3 11B-0« 3 . 6 0 0 6 9 9 8 00 2 . 5 0 0 0 0 0 R 80 
TRACE 9 0 1 1 0 1 0 5 . 348E-04 , - 4 . 0 2 5 E - 0 3 1 . 4 2 1 B 00 , 0 . 0 ' SEARCH I T 9 4 , 2 9 4 6 8 9 E - 3 1 5 . 3 4 7 9 6 6 E - Q 4 3. .420664B 0 0 , 2 .506 ;0 *0E ' 0 0 
TRACE 10 0 1 0 0 1 0 - l i . 1 0 0 6 - 6 5 . - 2 , 7 0 1 8 - 0 3 3 . 9 8 4 B 00 0^0 ( . ' . 
SEARCH I T 10 4 . 2 9 4 8 4 1 E - 0 1 - 1 . 0 9 9 H 6 0 B - 0 5 3 . 9 8 4 1 9 1 B 00 I . 5 0 0 0 O 0 E do, 

0 
12 

0 
.ooos 

0 .3 
0 .0 

2.184283R 13 
V»881-19B 11 
^ 6 . 9 8 ^ - 0 3 

2.529013B 13 
3.14176PE 13 

« : i»0B'03 
3.165783E 11 
3.87-39858 

5.K97E 
,3.866479E 
4.668728B U 

5.0S3B-03 
4.6505M4E 13 
5.215127B 13 

/ 4.SV7P-03 
5.180185E 13 
5. 2 33183E 11 

O' ,«,7ftW-03 
5.22962*8 13 

4.7411C-03 

AW Hi* ED INITIAL CONCENTRATIONS (SEARCH BTGSHVAltlE 
2 . 5 0 0 E - 0 4 0 . 0 4 . 4 4 2 B - 0 * 0 . 0 7 . 0 3 . 0 
0 . 0 4 . 0 0 0 B - 0 2 0 . 0 0 . 0 0 . 0 O.U 

1.00000 0.42948) 
0 .0 0,0 
0 .0 0.0 

IK I * 

f / 1 3 

5; ,344927r 13 
4 . 7 5 5 8 * 0 3 

5. i466«>lf , 13 
rt.759B-03 

5 .2»»57 l4 ,13 

0 .0 
' 0 . 0 

2 , 0 0 
OB-01 1.250 
0.0 
0.0 

2-743257E 
1.074614* 

9 . f57E-03" 
2.560920:? 

•J.101291E 
7.76 98-03 

2.596874E 
3,114953?. 

6. UVfrOJ 
2.64T638E 
3.1372 MB 

5.362E-03 
2.81438*8 
3.14609Ttf 

4 .84*8 -03 
3.0962 01E 

. 3.127113E 
» 4 7 7 3 E T O J 

3.116T06R 
.«.•»« Utf-03 

3.124069E 
n.f5»s-o-3 

3.176121E 
4*W»B-0S 
'3.1248808 

r. 
0*0 (,"> 
0 .0 

0 
t 00 0 
0 . 0 
0.0 

00 0 
00 1 
5.137 
00 1 
00 1 
^ . 1 1 0 
oo i 
00'-. 1 
.1.78 8 
00/ ; 1 
00 1 
1..T88 
00 '1 
00 1 
•1. 28.') 
00 .1 
oo V 
3.288 

.00 1 
3A28B 
00 1 
1.288 
00 /• 9 
2.?0>. 

,00 f«| 

,0;0 
0.0 

o 
.0 

.0,, 

.396749B 
B-O.J 1. 
.38 2S23E 
.2R8881B 
RT03 9 . 
/•i«MH2B 
. \7f121F. 
E-a.1 7. 
..156186B 
,07518UB 
E«rQ 3 7. 
.Ob^229P 
. 0 m 2 9 R 
B-0,3 , 7, 
. 0OIV31 f. 

v t00lV-3E 
/. -03': 7j 
.00HI15B 
E-03 7. 
.OA0223B 
B-0>3 7. 
.9V3«.17» 
B-03 », 
.9?9779B 

I .HOOE oo 

03 
m.if-o: 
00 
00 

1ME-03 
03 
03 

m r - 0 . 1 
00 
00 

311E-03 
'00 
00 

i13E-0? 
03 
03 

311E-01 
00 

3 U B - 0 1 
00 

311E-01 
-01 
907E-01 

0! 

\> 

DISCHARGE ACTIHIDE CORCEHTRATIONS. STEPS 100 
2.426B-9II 3 . 8 « 6 E - 0 7 6 . 2 9 8 B - 0 6 7 . 6 0 9 E - 0 7 1 . 1 1 5 B - 0 ? 7 .9K1E-09 0 , 0 
0 . 0 4 . 0 0 0 8 - 0 2 

0.0 0 .0 »,y' O'.O'Vn " .'V- 0.0 

0.0 
0.0 

0 . ) 

SEP^RBHCB COMOITIOHS PON THE EXPOSORE PERIOD (TRS) 
ECSSILE LCAOIHG (KGB) 2 .H119B-03 T I S S U E ?EEO 

2 . 0 0 0 NORflAUT EIXCTRICAI. POKBR 0»,SI8, ITBPA-.TI08S 10 
2 .H937E-06 ME FW8B tfBWXTT •' 3 . 1J89E Oir / 

SHCHOE DEHSITT CRAHS ABSORPTION CAPTURE EISSIOM PRODUCTION ETA IKPORTASCB hUCM ,, KGH/HWf-T* 
T H - 2 3 2 2 . « 6 2 9 B - 0 « 9 . * 9 2 « E - 0 2 0 . 4 6 8 2 3 7 i ) . 4 66813 0 . 0 0 1 3 ? 8 0 . 0 0 3 2 7 4 3 . 0 0 * 9 9 2 - 1 . 8 9 3 2 B A3 O J O 3 2 6 . 2 1 1 4 3 
PA-233 3 . 9 0 3 * B-07 1 . 5 1 1 0 E - 0 * 0 . 0 0 9 0 5 0 0 . 0 0 9 0 2 0 0 . 0 0 0 0 3 1 0 . 0 0 0 0 8 3 0 . 009" 174 - 2 . 1 0 7 7 E 04 0 . 4 5 8 4 4 2 9 8 . 6 6 4 > 4 

3 - 2 3 3 6 . 1 9 S 9 B - 0 6 2 . 3 9 8 3 B - C 3 0 . 4 * 6 0 8 3 0 . 0 4 9 7 4 3 3 . 3 9 6 3 2 6 0 . 9 9 2 1 6 6 2 . 2 2 4 1 9 6 8 - 7 6 5 2 E 04 0 . 0 •fw 09740 
3 - 2 M » . 1 2 5 « B - 0 7 1 . 6 0 3 7 E - 0 4 0 . 0 1 0 2 3 J 0 . 0 1 0 1 7 8 0 . 0 0 0 0 5 2 0 . 0 0 0 1 4 0 .0.013667 -2.4522E 00 0.0 1 9 t . 2 8 4 4 8 
U-235 » . » > * 6 B - 0 8 1 . 3 5 7 3 8 - 0 5 0 . 0 0 2 2 3 0 0 . 0 0 0 4 1 2 3 . 0 0 1 7 9 6 0 . 0 0 4 374 1 . 9 6 0 9 5 9 6 . 1 1 8 6 E O'1 0 . 0 1 . 2 0 4 1 5 
0 - 2 3 6 1 . 1 7 C 2 B - 0 9 « . 5 B 8 1 B - 0 7 0 . 0 0 0 0 1 1 0 . 0 0 0 0 1 1 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 1 3 8 3 5 - 9 . 0 1 2 0 B 03 0 . 0 1 8 7 . 6 9 8 8 4 
P K E O « . 0 0 0 0 E - 0 2 7 . 9 7 0 3 B - 0 1 0 . 0 1 8 7 3 9 3 . 0 1 8 7 3 9 0 . 0 0 . 0 0 . 0 - 4 . 7 2 0 8 B - 0 1 0 . 0 0 . 0 

file:///7f121F




REFERENCE CONDITIONS POR THE EXPOSnRE PERIOD (YRS) 
P I S S I H LOADING (fGH) 2 . 4 0 1 1 E - 0 3 FISSILE FSED 

2 . 0 0 0 RCRJ1ALLY ELECTRICAL POWER OASIS, ITPPATIOHS 
2. 4744F.-06 HAX POWER DENSITY 1. 1241E 00 

NOCLIDE CBNSITY GRAMS ABSORPTION CAPTHRE FISSION PRODdCTXON ETA IMPORTANCE DECAT KfJH/HWf-YR 
T 8 - 2 3 2 2 . 4 6 4 0 E - 0 4 9 . 4 9 6 8 E - 0 2 0 . 4 5 4 270 0 . 4 5 2 8 8 9 0 . 0 0 1 3 5 6 0 . 0 0 3 1 7 6 0 . 0 0 6 9 9 2 - 1 . 8 3 7 2 B 0.1 0.0 1 2 6 . 2 1 1 1 8 
PA-233 3 . 7 8 8 2 8 - 0 7 1 . 4 6 6 3 E - 0 4 0 . 0 0 8 4 1 7 0 . 0 0 8 4 88 0 . 0 0 0 0 2 9 0 . 0 0 0 0 7 8 0 . 0 0 9 1 7 4 - 2 . 2 4 Q 4 E 04 0 . 4 4 5 0 5 2 6 8 . 6 6 4 4 5 

0 - 2 3 3 6 . 2 S 7 0 B - 0 6 2 . 4 2 2 0 8 - 0 3 0 . 4 3 6 9 4 9 0 . 0 4 8 7 1 4 0 . 3 8 8 1 2 3 0 . 9 7 1 6 3 0 3 . 2 . 4 1 7 5 8.490.1B 04 0 . 0 1 . 0 9 7 4 0 
0 - 2 3 4 1 . 0 2 4 7 8 - 0 6 3 . 9 8 3 3 E - 0 * 0 . 0 2 4 6 4 1 0 . 0 2 4 4 1 6 0 . 0 0 0 1 2 4 0 . 0 0 0 3 3 7 9 . 0 1 3 6 6 7 - 2 . 3 7 9 4 E 04 0 . 0 1 9 1 . 2 8 4 6 5 
9 - 2 3 5 2 . 0 2 6 7 B - 0 7 7 . 9 1 2 4 E - 0 S 0.. 0126 99 0 . 0 0 2 4 4 1 0 . 0 1 0 1 6 7 0 . 0 2 4 7 2 6 1 . 9 6 0 9 5 9 5 . 9 2 4 0 5 04 0 . 0 1 .204 14 
0 - 2 3 6 2 . 1 6 6 5 1 - 0 8 8„ 49 4 2 8 - 0 6 0 . 0 0 0 1 9 2 0 . 0 0 0 1 9 1 0 . 0 0 0 0 0 1 0.v><>0003 0 . 0 1 3 8 3 5 - 8 . 7 4 0 9 1 0 1 0 . 0 1 8 7 . 6 9 8 9 1 
PXIBO • . 0 0 0 0 8 - 0 2 7 . 9 7 0 8 E - 0 1 0 . 0 1 8 1 7 2 0 . 0 1 ° : 7 * 0 . 0 0 . 0 0 . 0 - 4 . 5 8 6 0 5 - 0 1 0 . 0 0 . 0 
1 - 1 3 5 1 . 9 6 0 * 5 - 1 0 4 . 3 9 5 I E - 08 0 . 0 0 . J 0 0 0 . 0 0 . 0 0 . 0 0 . 0 2 2 5 6 0 . 0 

X I - 1 3 5 7 . 7 1 1 7 8 - 1 1 1 . 7 2 8 8 E - 0 8 0 . 0 1 6 9 7 9 ( . 0 1 6 9 7 9 0 . 0 o.n 0 . 0 - 2 , 2250E 08 0 . 0 0 6 4 6 0 . 0 
? n - i 4 7 • . 0 7 7 8 5 - 0 8 9 . 9 5 4 1 8 - 0 6 0 . 0 0 3 2 0 1 t , 0 0 3 2 0 1 0 . 0 0 . 0 0 . 0 - 7 . B 7 0 4 B 04 0 . 0 0 1 3 6 0 . 0 
PH-148 2 . 2 5 8 6 8 - 1 0 5 . 5 4 0 8 8 - 0 8 0 . 0 0 0 3 4 7 0 . 0 0 0 1 4 7 0 . 0 0 . 0 0 . 0 - 1 . 5 3 7 7 B 06 0 . 0 0 1 3 5 0 . 0 
?ni«8<i 3 . 7 9 « 8 E - 1 0 9 . 3 2 6 4 E - 0 8 0 . 0 0 1 2 0 J 0 . 0 0 1 2 0 3 0 . 0 0 . 0 0 . 0 - . 1 . 1946E 06 0 . 0 0 0 3 0 0 . 0 
Pf l -149 3 . 2 0 6 1 E - 1 0 7 . 9 3 2 6 E - 0 8 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0.0 0 . 0 0 4 6 7 0 . 0 
SB-149 6 . 6 2 9 8 E-10 1 . 6 4 0 4 5 - 0 7 0 . 0 0 4 6 6 6 0 . 0 0 4 6 6 6 0 . 0 0 . 0 0 . 0 - 7 . 1 1 2 1 B 06 0 . 0 0 . 0 
9 1 - 1 4 3 1 . 6 6 6 6 T - 0 7 3 . 9 S 7 4 B - 0 5 0 . 0 0 4 7 8 7 0 . 0 0 4 7 8 7 0 . 0 0 . 0 0 . 0 - 2 . 9 0 0 4 8 04 0 . 0 0 . 0 

PP1 3 . 1 7 6 9 E - 0 6 6 . 1 7 2 2 E - 0 4 0 . 0 1 0 3 9 9 0 . 0 1 0 3 9 8 0 . 0 0 . 0 0 . 0 • 3 . 2 8 6 2 E 03 0 . 0 0 . 0 
FP2 9 . 3 0 8 5 B - 0 6 1 , 9 3 5 7 8 - 0 3 0 . 0 0 3 1 2 1 0 . 0 0 3 1 2 1 0 . 0 0 . 0 0 . 0 - 3 , 1924B 02 0 . 0 0 . 0 

CTHSR 0 . 0 
SOT 8 . 9 7 6 7 B - 0 1 0 . 9 9 9 9 5 2 0 „ 3 9 9 8 0 1 0 . 9 9 9 9 4 9 2 . 2 1 6 7 9 2 PIS3I1.F. 1 . 0 9 6 0 1 

H U X , LOSSES, SIGA2, FLUX RATIO (2) 
5.0842B 13 2.4940E 11 2.74541-03 

SON IMPORTANCE**, NOLTIPLICATTON, RECIPROCAL DOOHIHd TIDE (TR-1) , CONURSKN RATIO (?l 
2 . 5 0 0 0 0 2 . 5 9 0 0 0 - 0 . 0 0 5 8 9 1 . 0 0 0 0 0 0 . 0 1 7 4 1 1 .04332 1 .04123 

FUEL CYCLE ECONOMICS POWER, TOLUME, TlflB, 1.060 PACTOR, XNTRRBST, PEED (KGU) , DISCHAPQF, IWT-»/K0:i 
1 .2S005E 00 1 .00000E 00 2 .09000E 00 7 .50000F.-01 1 . 0 0 0 0 0 E - 0 1 9 . 9 7 0 6 0 8 - 0 5 9 . 5 4 1 6 4 E - 0 5 2 .28807E 01 

FABRICATION 
PROCESSING 
POEl 

SOI 
CTCtB, IT, R, PI 
CONTINUING WITH 

TRACE 1 
SEARCH IT 
SEARCH XT 
TRACE 2 
SEARCH IT 
TRACE 3 
SEARCH IT 
TRACE 4 
SEARCH IT 
TRACE 5 
SEARCH IT 
TRACE 6 
SEARCH IT 

COST RETURN DIRECT INDIRECT TOTAl 
1.317734 0 .0 1.117734 0.241483 1.559317 
0 .0 -2 ,910595 2.910595 -0 .679139 2.231456 
6 . 6 4 7 4 8 3 6 . 7 3 3 2 6 7 - 0 . 0 9 5 7 8 4 2 . 7 8 9 7 9 3 2 . 7 0 4 0 0 9 

!1IU/E»-HR E l , MIDCYCIE REAL YRfl 3 . 9 9 0 4 9 9 

7.965217 3.822672 4.142544 2.352237 6 .494781 , EMtROT IHVE-YH) , SDM 2,500118-Of 5.00001E-06 
SS PEED, EXIT, POFBR, CR, YRS, COST 2 6 
RECYCLE, CYCLE COONT, BIDCYCLE TXHB (POLL 

0 2 1 0 1 0 - 1 . 4 2 5 8 - 0 2 - 2 . 7 5 6 8 - 0 3 3 
1 9 . 8 5 7 4 9 3 R - 0 1 - 1 . 4 2 5 0 7 0 8 - 0 2 3 .212717E 
1 9.8574938-01 -1 .4250708-02 3.212717B 

0 0 0 0 1 0 - 3 . 0248 -03 - 2 . 7 3 5 5 - 0 3 3 
2 9.8276828-01 -3 ,0242708-03 3..212717B 

0 0 1 0 1 0 - 3 . 0 9 2 8 - 0 3 - 2 . 7 3 5 8 - 0 3 3 
3 9 . 7 9 7 2 9 9 5 - 0 1 - 3 . 0 9 1 5 5 4 B - 0 3 3 .713322B 

0 0 1 0 1 0 4 . 5 1 6 E - 0 4 - 2 . 7 3 5 8 - 0 3 3 
4 9.8017188-01 4.5164818-04 3.5276SSE 

0 0 0 0 1 0 1.5278-04 - 2 . 7 1 4 8 - 0 3 3 
5 9.803213E-01 1.526543B-04 3.5276558 

0 0 1 0 1 9 1.1 SOB-04 -2 .714E-03 3 
6 9.8043358-01 1.150147B-04 3.5276558 

1.0000 2.5744 
POKER YEARS) 
.2138 00 0.0 
00 2.5000008 00 5 
00 2.3000008 00 4 

. 2 1 3 1 00 0 .0 
00 2.5000008 00 4 

.7138 00 0.0 
00 2.500000E 00 4 
.5288 00 0.0 

00 2 . 5 0 0 0 0 0 8 00 4 
. 9 2 8 8 00 0 . 0 

00 2 . 5 0 0 0 0 0 1 00 4 
. 5 2 8 8 00 0 . 0 

00 2 . 5 0 0 0 0 0 8 00 4 

E-06 2 . 6 9 3 1 8 - 0 6 1.3501B 00 1 . 0 4 3 3 4 . 0 0 0 0 6 . 9 4 4 8 
S.000 

5 . 0 6 4 8 - 2 0 
084225E 13 
9613835 11 
5.0201-03 
9584068 11 
5 .0015-03 
9691J5R 13 
4 .9 *71 -03 
979394 8 13 
5.010E-03 
97701SI 13 
5.0085-03 
9766968 13 

4.9058-03 
1.202373B 
1.126877B 

5 . 0 2 9 R - 0 3 
3.1100628 

5.0058-03 
3.1191418 

4.9961-03 
3.1263578 

5.0101-03 
3,1252 058 

9.0088-03 
3 .12521*1 

5 .0058-01 1.063B 00 
00 0 .0 
00 1.000487E 00 
5 .1078-01 1.055P. 00 
00 1.0016978 00 
5 .1078-01 1.044E 00 
00 1.000833E 00 
5 .1078-01 1.0S5E 00 
00 9.9987208-01 
5 .0788-01 1.049E 00 
00 9.9990258-01 
5 .0788-01 1.049E 00 
00 9.9996741-01 
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COST I.EYM.ISEO OVER 1 FORI CYCLES XT DTSCOPHT FACTOR i. 1700 , RRAI. YSA!>' 
FABRICATION 1 .317281 0 . 0 1 .317281 0 . 2 9 2 6 4 5 1 .609925 
PROCESSING 0 . 0 - 2 . 9 0 9 5 5 2 J . 9 0 9 5 5 2 - 0 . 6 0 5 7 2 3 2 .103B28 
P3SL 6 . 6 3 9 8 9 6 6 , 7 2 1 5 6 7 - 0 . Q 8 1 6 7 1 J.a7J1<JS 2 . 7 0 0 7 2 4 

n ooo 

son 7 . 9 5 7 1 7 7 3 . 8 1 2 0 1 6 4 . 1 4 5 1 6 2 2 . 5 5 9 3 1 6 * . 7 0 4 4 7 7 , BNFR3Y 'NNE-YR) , StIK 7 . 5001BF.-<Ofc 

CCST BY DISCOUNTING ONLY AT REFERENCE RATE 0 , 0 7 0 0 0 
FABRICATION 1 .317281 0 . 0 1 .317291 0 . 2 2 2 8 9 1 1 . 5 4 0 1 7 2 
PFOCSSSI»G 0 . 0 - 2 . 9 0 9 5 5 2 2 . 9 0 9 5 5 2 - 0 , 3 4 1 4 0 4 2 . 5 6 6 1 4 8 
FOEl 2 . 1 1 3 0 0 9 2«264556 -0 .15154f t 1 . 4 6 2 7 3 3 1 .311187 

i n n 3 . 4 3 0 2 9 0 - 0 . 6 4 4 9 9 6 4 . 0 75286 1 .342220 5 . 4 1 7 5 0 6 , ENEMY (HVE-TB) , SOU 7 , 5 0 0 1 8 8 - 0 6 

CCSt ESTIMATE NITH DISCOOVTIMO ONLY AT TNICE THE RATE 6. 817f>6 

TRROVAVAT COST ESTIMATE, DIRECT, TOTAL, UNO BITH ONLY DISCOUNTING a. 7 5 8 1 * 1 0 . 3 5 1 7 7 1 0 . 0 0 2 9 4 

CYCLE. IT. K. PISS FEED, EXIT. PONRR, CR, YSS, COST 3 h 1 . 0 0 0 0 2 .640UE-06 2 . 7 5 2 1 P - 0 6 1 .2501F 00 1 .0407 t . 6 ^ 6 7 ' ft, 5299 

SOUSED FERTILE PBBD, DISCHARGE, MET "1SAG8 (RIB) 2 . d i ? 6 5 R - 0 « 2 . 8 0 7 7 5 B - 0 4 8 . 2 8 9 7 0 E - 0 6 
S«?11 ED FISSILE FPBt), HAKBOP, DISCHARGE, NET PRODUCTION (KGH) 7 .7O856E-06 0 , 0 8 . 0 5 f 9 1 E - 0 f 3 .48353K-07 
PISSILF. (RG«/«»E-Y«) , CONVERSION, AND RECIPROCAL DOURLING TINE (YRS-1) 1 .09601 1 .04237 0 . 0 1 6 5 7 

">Ri ( 0 - 2 3 5 PFD» INITIAL, PEED, DISCHARGE, NET 'BUN) 3 . 0 

CASS EMP NOTSAL, CHECKOUT CASS, 0 - 2 3 3 , FLOX RATIO SET, LOW POKER 
CHBCRdT CASE. 0 - 2 3 3 , PIOJ RATIO SET, 109 P01BB, CALCULATE KEPF 

4.6139998-01 1.85872SB-06 4,4134808-01 

, PROCESSOR (SEC) 0 . ftrl 

CCRTFOl OPTIONS 2 2 0 1 5 0 
DATA I.OOOE 09 0 . 0 0 . 0 0 . 0 
IRITIAl CONCENTRATIONS 2 . 5 0 0 0 B - 0 4 0 . 0 

0 . 0 0 . 0 0 . 0 0 . 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 . 0 0 0 E 00 0 . 0 2 .500E 00 2 .000B 12 4 . 0 0 0 E - 0 1 1 ,2508 09 0 . 0 
6 . 4 4 2 3 E - 0 6 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 4 . 0 0 0 0 B - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 

I.OOOE 00 

DISCHARGE ACTIRIDB CONCENTRATIONS, STEPS 100 
2 . 4 2 6 E - 0 4 3 . 8 4 6 8 - 0 7 6 . 2 4 8 B - 0 6 7 . 6 0 9 B - 0 7 1 . 1 3 5 8 - 0 7 7 . 9 1 4 8 - 0 9 0 . 0 
0 . 0 4 . 0 0 0 8 - 0 2 

u. 0 0.0 0.0 0.0 0.0 

REFERENCE CONDITIONS FOR THE EXPOSURE PERIOD (YRS) 
(INITIAL CONCENTRATIONS 1SBD) PXSSIL8 PBBD (RGH) 

2 . 0 0 0 NORMALLY ELECTRICAL POWER BASIS, ITERATIONS 
2. 49 37E 03 

NUCLIDE DBMSIT? GRANS ABSORPTION CAPTORB FISSION PRODUCTION ETA IMPORTANCE DECAY uon/m-TR T B - 2 3 2 2 . 4 6 2 9 8 - 0 4 9 . 4 9 2 4 8 07 0 . 4 6 8 2 2 4 0 . 4 6 6 8 0 1 0 . 0 0 1 3 9 8 0 . 0 0 3 2 7 4 0 . 0 0 6 9 9 2 - 1 . 9 9 3 2 E 03 0 . 0 326.21143 
PA-233 3 . 9 0 3 6 5 - 0 7 1 . 5 1 1 0 8 05 0 . 0 0 9 0 5 0 0 . 0 0 9 0 1 9 0 . 0 7 0 0 3 1 0 . 0 0 0 0 8 3 0 . 0 0 9 1 7 4 - 2 . 3 0 7 7 E 04 0 . 4 5 8 4 4 288.66479 

0 - 2 3 3 6 . 1 9 5 8 B - 0 6 2 . 3 9 8 3 E 06 0 . 4 4 6 0 7 0 0 . 0 4 9 7 4 2 0 . 3 9 6 3 1 5 3 . 9 9 2 1 3 9 2 . 2 2 6 1 7 5 8 . 7 6 5 3 1 ! 0« 0 . 0 1.09740 
0 - 2 3 4 4 . 1 2 S 3 B - 0 7 1 . 6 0 3 8 E 05 0 . 0 1 0 2 3 0 0 . 0 1 0 1 7 8 0 . 0 0 0 0 5 2 3 . 0 0 0 1 4 0 0 . 0 1 3 6 6 7 - 2 . 4 5 2 2 B 04 0 . 0 191.28456 
0 - 2 3 5 3 . 4 7 6 8 8 - 0 8 1 . 3573E 04 0 . 0 0 2 2 3 0 0 . 0 0 0 4 3 2 0 . 0 0 1 7 9 9 0 . 0 0 4 374 1 . 9 6 0 9 5 9 6 . 1 1 8 6 E 04 0 . 0 1.20415 
0 - 2 3 6 1 . 1 7 0 3 8 - 0 9 4 . 5 8 8 4 E 02 0 . 0 0 0 0 1 1 0 . 0 0 0 0 1 1 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 1 3 8 3 5 - 9 . 0 1 2 0 E 03 0 . 0 187.69884 
FIXED 4 . 0 0 0 0 8 - 0 2 7 . 9 7 0 8 E 09 0 . 0 1 8 7 3 9 0 . 0 1 8 7 3 9 0 . 0 0 . 0 0 . 0 - 4 . 7 2 0 8 B - 0 1 0 . 0 0 . 0 
1 - 1 3 5 1 . 9 5 6 2 8 - 1 0 4 . 3 8 5 4 E 01 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 2 2 5 0 0 . 0 

XB-135 7 . 5 2 3 0 B - 1 1 1 . 6 6 6 5 B 01 0 . 0 1 7 0 8 1 0 . 0 1 7 0 8 1 0 . 0 0 . 0 0 . 0 - 2 . 2 8 9 9 E 08 0 . 0 0 6 3 0 3 . 0 
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FUM, i.i=-:-.fs. Sl . ;» . ' , r\.nx RATIO (?) , r. II rr"POKr»SCK*S, lill.TIPLICATION, HRCIPIIOCAt. DOfBUNn Tfflf (YB-1) , ONVRRSIOI RATH S I 
' .J lh-»> 11 .-.itHUK 11 ^ . m - ' S - O J 2.5T0GO 2 . S J 0 0 0 - J . 00307 1 .00451 0 . 0 1 3 6 1 1 .014*0 1 .014*6 

FUFL virt LK Kc»Honu:s POWEB, VOL HUE, T M S , I.OA;> FACTOR, I N T E R E S T , PK&D(KG.II , DITCHARGE, I N T - O / K . ) * 
I . M M H V 0<l 1.OO0OOK 09 2 . 0 0 0 0 0 B 00 7 . 5 J 0 3 ' J f - 0 1 1 . J O i l O J f - J I ' J .97477P 04 9 . 5 8 5 7 6 E 04 2.2870*1!? 01 

COST RETHR1 DIRECT INDIRECT TOTM. 
FABRICATION 1 . 3 1 8 3 0 7 0 . 0 1 .314 307 0. 241648 1 .559995 
P80CK".M*« 0 . 0 - 2 . 9 1 1 8 9 2 ?.<!Ha«>J - 0 . 6 7 9 4 4 1 2 . 2 3 2 4 5 0 
F1EL 6 . 7 4 S 8 4 5 6 . 7 6 3 7 6 0 - 3 . 0 2 1 9 1 4 2 . 8 1 4 2 0 8 2 . 7 9 2 2 9 4 

S'l!1 

«Il l /KW-:tn PI., HIDCYCI.i" REAL YRS 1 .9S9999 

8 . 0 6 0 1 5 2 3 .35186i i 4 .20A284 2 . 3 7 6 4 5 4 6,5rti»719, ENERTY (MWE-YR), SON 2.5Q006E 01 5 . 0 0 0 0 2 E 01 

CYCLE. IT, * , PISS PEED, EXIT, POWFR, C8, YRS, COST 2 3 1 . 0 0 4 5 2 . M 1 7 P 03 2 .7057E 03 1.?500P 09 1 .0343 
CYCLE. IT , E. FISS FEED, EXIT, P04ER, CR, T«ti, COST 3 3 1 . 0 0 7 6 2 . 7 0 5 7 ? 03 2 . ' T "" IK 03 1.7 500P 01 1 .0256 
CONTINUING HITH RECYCLE, CTCIE COONT, HIDCYCLE TINE (FOIL POSER TERRS) 5 9 . 0 0 0 

4 . 0 0 0 0 f,. rfl'4 7 
fc.6f67 fe.M2' 

DISCHARGE CONCENTRATIONS 
2 . 4 3 3 S - 0 4 3 . 4 8 6 E - 0 7 6 . 3 6 2 R - 0 6 2 . 0 0 1 5 - 0 6 6 . 3 1 9 E - 0 7 2 . 6 3 1 E - 0 7 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 4 . 0 0 0 B - 0 2 1 . 9 7 5 E - 1 0 9 . 1 7 8 2 - 1 1 6 . 0 7 4 8 - 0 8 3 . 1 7 5 B - 1 0 5 . 5 6 9 E - 1 0 3 . 6 5 4 F - 1 0 8 . 1 2 0 E - 1 0 3 . 0 6 8 E - 0 7 6 . 3 5 6 E - 0 6 1 .990B-05 

REFERENCE CONDITIONS FOR THE 8XPOS0RB PERIOD (YRS) 
(INITIAL CONCENTRATIONS nSBD) PISSIIB FEED (XGH) 

2 . 0 0 3 NCRI1ALLY ELECTRICAL POWER BASIS, ITERATIONS 3 
2. 8272E 03 

1 9 C I I 0 E DENSITY •JRANS ABSORPTION CAPTORE FISSION PRODUCTION RTA IMPORTANCE OBCAY XOH/HWE-YR 
TH-2"»2 2 . 4 6 6 5 E - 0 4 9 . 5 0 6 3 E 07 0 . 4 2 8 8 4 7 0 . 4 2 7 5 4 3 0 . 0 0 1 2 8 0 0 . 0 0 2 9 9 8 0 . 0 0 6 9 9 2 - 1 . 7 1 9 8 E 03 0 . 0 3 2 * . 2 1 1 4 3 
PA-233 3 . 5 3 2 9 E - 0 7 1 .3675E 05 0 . 0 0 7 4 9 1 0 . 0 0 7 4 6 5 0 . 0 0 0 0 2 5 0 . 0 0 0 0 6 9 0 . 0 0 9 1 7 4 - 2 . 1 0 1 7 E 04 0 . 4 2 0 6 3 2 d 8 . 6 6 4 5 5 

0 -233 6 . 3 7 5 8 8 - 0 6 2 . 4 6 7 9 E 06 0 . 4 1 9 3 0 4 0 . 0 4 6 8 1 3 0 . 3 7 2 9 7 9 0 . 9 3 3 7 1 9 2 . 2 2 4 1 7 5 7 . 8 6 7 3 S 04 0 . 0 1 . 0 9 7 4 0 
r - 2 3 4 1 . 9 2 6 4 E - t i o 7 . 4 8 8 7 8 05 0 . 0 4 3 6 8 9 0 . 0 4 3 4 6 6 0 . 0 0 0 2 2 2 0 . 000597 0 . 0 1 3 6 6 7 - 2 . 2 2 6 8 E 04 0 . 0 1 9 1 . 2 8 4 5 0 
1 - 2 3 5 6 . 3867 E -01 2 . 4 9 3 4 1 05 0 . 0 3 7 4 7 3 0 . 0 0 7 2 5 3 0 . 0 3 0 2 1 6 0 . 0 7 3 4 8 2 1 . 9 6 0 9 5 8 5 . 4 7 5 3 B 04 C O 1 .20415 
U-236 2 . 2 0 * 9 8 - 0 7 8 . 6 4 4 4 E 04 0 . 0 3 1 * 4 2 0 . 0 0 1 8 3 2 0 . 0 0 0 0 1 0 0 . 0 0 0 0 2 5 0 . 0 1 3 8 3 5 - 8 . 1 5 9 5 8 03 0 . 0 1 8 7 . 6 9 8 9 7 
FIXED 4 . 0 0 0 0 S - 0 2 7 . 9 7 0 9 B 08 0 . 0 1 7 1 3 8 0 . 0 1 7 1 3 8 0 . 0 0 . 0 3 . 0 - 4 . . 1 H 0 B - 0 1 0 . 0 0 . 0 
1 -335 1 . 9 6 7 6 B - 1 0 4 . 4 1 0 8 E 01 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 2 2 9 5 0 . 0 

XS-13S 8 . 1 4 9 3 8 - 1 3 1 . 8 2 6 9 B 0 1 0 . 0 1 6 9 2 2 0 . 0 1 6 9 2 2 0 . 0 0 . 0 3 . 0 - 2 . 0 9 V I E 08 0 . 0 0 6 9 2 0 . 0 
P" -147 4 . 2 2 3 8 1 - 0 8 1 . 0 3 1 1 E 04 0 . 0 0 3 1 2 6 3 . 0 0 3 1 2 6 0..0 0 . 0 0 . 0 - 7 . 3 6 2 IE 04 3 . 0 0 1 4 2 0 . 0 
? n - i « a 2 . 2 0 8 3 8 - 1 0 5 . 4 2 7 3 8 01 0 . 0 0 0 3 2 0 0 . 0 0 0 3 2 0 0 . 0 0 . 0 0 . 0 - 1 . 4 3 5 8 B 06 0 . 0 0 1 3 4 0 . 0 
P S H 8 R 3 . 3 7 2 8 8 - 1 0 9 . 5 1 8 1 E 01 0 . 0 0 1 1 5 8 0 . 0 0 1 1 5 3 0 . 0 0 . 0 0.0 - 3 . 0 0 2 9 , 8 06 0 . 0 0 0 3 1 0 . ' , 
PH-149 3 . 2 0 6 9 B - 1 Q 7 . 9 3 4 6 S 01 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 4 7 3 0 . 0 
SB-149 1 - 1 2 6 5 8 - 1 0 1 . 7 6 3 3 8 02 0 . 0 0 4 7 3 0 0 . 0 0 4 7 3 0 0 . 0 0 . 0 0 . 0 - 6 . 7 0 3 2 E 06 0 . 0 0 . 0 
NC-143 1 . 6 9 C 0 B - 0 7 4 . 0 1 3 1 8 04 0 . 0 0 4 5 7 3 0 . 0 0 4 5 7 8 0..0 0 . 0 0 . 0 - 2 . 7 3 1 8 E 04 0 . 0 0 . 0 

FP1 3 . 2 0 7 3 8 - 0 6 6 . 2 3 1 3 8 05 0 . 0 0 9 9 0 0 0 . 0 0 9 9 0 0 9 . 0 0 . 0 0 . 0 - 3 . 0 7 7 8 B 03 0 . 0 0 . 0 
FP2 9 . 8 9 4 5 8 - 0 6 1 . 9 2 2 4 E 06 0 . 0 0 2 9 7 0 0 . 0 0 2 9 7 0 0 . 0 3 . 0 0 . 0 - 2 . 9 8 7 6 E 02 0 . 0 0 . 0 

CTHEP. 0 . 0 
SOS 8 . 9 8 4 3 8 08 0 . 9 9 9 9 8 6 0 . 4 0 4 7 3 2 1 . 0 1 0 8 9 0 2 . 2 0 2 6 0 6 F I S S I L E 1 . 1 0 1 1 1 

I 
3 

PlOX, LOSSES, SIGA2, PtOX RATIO ( 2 ) , SUA IMPORTANCE*!), MULTIPLICATION, RECIPROCAL 00<?BIIN<! TINE (YR-1) , CONVERSION RATIO (2) 
4 .7312E 13 2 . 4 6 0 9 E 11 2 . 9 3 7 S B - 0 3 2 . 5 0 0 0 0 2 . 5 0 0 0 0 - 0 . 0 0 0 9 1 1 .01091 0 . 0 0 4 9 1 1 .01330 1 . 0 1 3 6 5 

FOEl CYCLE ECONOMICS POVBR, VOLUHB, TI.1B, LOAD FACTOR, INTEREST, FEED(KGH|, OISCHAPGE, BNT-D/KON 
1.250028 09 1.00000E 09 2.00000E 00 7.500008-01 1.00000E-01 1.00454B 05 9.65435E 04 2.270988 01 



FABRICATION 
PROCESSING 
FUEL 

SOB 

COST RETORN DIRECT INDIRECT TOTAL 
1 .32765a 0 . 0 1 . 3 2 7 6 5 4 0 . 2 4 3 4 0 2 1 . 5 7 1 0 5 5 
0 . 0 - 2 . 9 3 2 7 6 2 2 . 9 3 2 7 6 2 - 0 . 6 8 4 3 1 1 2 . 2 4 8 4 5 1 
7 . 0 1 1 3 5 9 6 . 9 3 * 8 7 6 0 . 0 7 6 9 8 2 2 . 9 0 3 6 3 8 2.9'o0620 

1 I U / K 1 - H B EL, NIDCYCLE REAL TRS 1 1 . 9 9 9 9 9 7 

8 . 3 3 9 5 1 3 4 , 0 9 2 1 1 4 4 . 3 3 7 3 9 9 2 . 4 6 2 7 2 9 6 . 8 0 0 1 2 7 , ENERGY (NVE-YR) , 30(1 2 , 5 0 0 0 3 8 03 1 . 2 5 Q 0 2 P 0 4 

CYCLE THPONAVAY COST ESTIMATE, DIRECT. TOTAL 9 . 1 4 6 8 9 1 0 . 4 8 7 4 1 

COST IEVBHZED OVER 5 PDEL CTCISS AT DISCOUNT FACTOR 0 . 0 7 0 0 , REAL TEARS 
FABRICATION 1 .321301 0 . 0 1 .321301 0 . 2 9 2 5 3 0 1 . 6 1 3 8 3 2 
PROCESS ISO 0 . 0 - 2 . 9 1 8 5 6 7 2 . 9 1 8 S 6 7 - 0 . 6 0 9 0 6 0 2 . 3 0 9 5 0 6 
FQEL 6 . 8 2 9 0 1 5 6 . 8 1 7 8 4 2 0 . 0 1 1 1 7 2 2 . 9 0 9 4 3 2 2 . 4 2 0 6 0 5 

13.333 

SOB 8 . 1 5 0 3 1 6 3 . 8 9 9 2 7 6 4 . 2 5 1 0 4 0 2 . 5 9 2 9 0 2 6 . 8 4 3 9 4 3 , ENER3T (BWB-YRJ, SOS 1 . 2 5 0 0 2 E 0 4 

CCST 3T DISCOUNTING ONLY AT REFERENCE RATE 0 . 0 7 0 0 0 
FABRICATION 1 .321301 0 . 0 1 . 3 7 1 3 0 1 0 . 2 2 2 6 0 8 1 . 5 4 3 9 0 9 
PROCESSING 0 . 0 - 2 . 9 1 8 5 6 7 2 . 9 1 8 5 6 7 - 0 . 3 4 6 0 9 4 2 , 5 7 2 4 7 3 
f E l 1 .31?887 1 .336974 - 0 . 0 7 4 0 8 7 1 .381000 1 . 3 0 6 9 1 2 

SOS 2 . 6 3 * 1 3 9 - 1 , 5 3 1 5 9 2 4 . 1 6 5 7 8 1 1 .257513 5 . 4 2 3 2 9 4 , ENERGY (HWE-YP) . SON 1 . 2 5 0 0 2 S 0 4 

CCST ESTINATE WITH DISCOUNTING ONLY AT TWICE THE RATE 6. 7V11!) 
THROVANAY COST BSTIBATB. DIRECT, TOTAL, AND WITH ONLY DISCOUNTING 

l 
1st 

CYCLE, IT , K, FISS PESO, SUIT, POKER, CR, YRS, COST 

8 . 9 S 3 7 9 1 0 . 5 4 9 5 5 1 0 . 1 9 2 4 1 

5 3 1 . 0 1 0 9 2 .8272E 03 2 . 8 6 3 9 E 03 1 .2500E 09 1 . 0 1 3 3 1 2 . 0 1 0 0 ' . . 8 0 0 1 

S3MNED FERTILE FEED, DISCHARGE, NET USAGE (K3.1) 4 .81775E 05 4 . 6 8 3 8 3 ! 05 1 .33863E 04 
SINNED FISS71E FEED, NAKEOP, DISCHARGE, NET PRODUCTION (KG1) 1 .34143E 04 0 . 0 1 .378458 04 3 . 7 0 1 8 8 E 02 
FISSILE (KGB/!Hi2-YR», CONfERSION, AND RECIPROCAL DOUBLING TINE (YRS-1) 1 . 0 9 7 9 0 1 .02697 0 . 0 1 0 2 1 

OUF | i - 2 3 5 f£C) INITIAL, FEED, DISCHARGE, RET (H3N) 0 . 0 9 . 2 2 7 9 9 8 E - 0 1 3 .180076E 03 - 3 . 1 7 9 1 5 3 E 03 

CASE END NOPBAl, CHECKOUT CASE, 'J-233, FLUX RATIO SET, LOH POWER, CALCULATE KBFF 
" - 2 3 5 ?B8D, 4 SQ9ZONES, 4 YR RESIDENCE, DELAYED RECYCLE 

THIS CAICOLHTICN TREATS SOBSONES, NUMBER 4 

, PROCESSOR (SEC) o.m 

CCNTSOl OPTIONS 2 0 1 
DATA 6 . 0 0 0 E 08 0 . 0 0 . 0 
SUBEONS 1 2 . 5 0 0 0 E - 0 4 0 . 0 

0 . 0 0 . 0 0 . 0 
SQBZONE 2 2 . 5 0 0 0 E - 0 4 0 . 0 

0 . 0 0 . 0 0 , 0 
SOP»ONE "» 2 . 5 0 0 0 E - 0 4 0 . 0 

0 . 0 0 . 0 0 . 0 
SOBZONE 4 2 .S000E-04 0 . 0 

0 . 0 0 . 0 0 , 0 
INITIAL CONCENTRATIONS 2 .S000E-04 0 . 0 
0.0 0.0 0.0 0.0 

1 - 3 0 1 
0 . 0 

0 . 0 0 . 0 
5 .0000B-O2 0 . 0 
0 . 0 0 . 0 
5 . 0 0 0 0 B - 0 2 0 . 0 
0 . 3 0 . 0 
5 . 0 0 0 0 B - 0 2 0 . 0 
0 . 0 0 . 0 
5 . 3 0 0 0 8 - 0 2 0 . 0 

0 . 0 
0.0 

0 1 -4 0 1 0 0 0 12 0 0 0 0 0 0 0 0 0 
4 . 0 0 0 8 00 1 . 7 5 0 E - 0 3 5 .000E 00 2 . 0 0 0 J 12 4 . 0 0 0 B - 0 1 1.200B 09 5 . 0 0 0 E - 0 2 1 .0008 00 

1 . 5 0 0 0 B - 0 5 0 . 0 1.184QB-06 0 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 
1 . 7 5 0 0 F - 0 5 0 . 0 1 .3160E-06 0 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 
2 . 0 0 0 3 E - 0 5 0 . 0 1,UH70E-06 0 . 0 0 . 0 0 . 3 
0 . 0 0 . 0 0 . 0 
2 . 2 5 0 0 E - 0 5 0 . 0 1 .5790E-06 0 . ^ 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 
0 , 0 1 . 8 7 5 0 S - 0 5 0 . 0 1 . 3 8 1 5 8 - 0 6 0 , 0 
5 . 0 0 0 0 B - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 
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CYCLF. I T . K, PISS PEED, EXIT, POWER, CB, YRS, COST 1 12 1 . 0 0 0 0 B.2482E 0? 3.R530E 02 1.1999F 09 3 . 7 0 0 5 3 .3J33 
CTCIF. IT . K, PISS PEED, EXIT, POWER, C8, YRS. COST 4 10 1 . 0 0 0 0 8 . 0 9 3 6 ? 02 3.7;>88E 02 1 .1959? 09 1 . 7 0 0 0 U.ftftf.7 
CCSIISOISa »ITH RECYCLE, CYCLE COUNT, SIPCYCLF TlflE (PHIL POWER YEARS) 23 2 ? . 5 0 0 

r, . 11,10 

ACJOSTED INITIAL CONCENTRATIONS (SEARCH EIG8NVAIJS 0 . 0 9 3 4 2 0 . 5 9 4 3 4 ) 
3 . 5 0 0 E - 0 4 0 . 0 6 . 0 9 1 E - 0 6 2 . 2 7 3 8 - 0 6 3.7O1E-06 4 . 0 6 6 E - 0 6 2 . 3 8 8 E - 0 6 0 . 0 
1 . 1 9 3 S - 0 8 5 .000E-C2 0 . 0 0 . 0 0 . 0 0 . 3 0 . 0 0 . 0 

4 . 16915-08 1.U94E-08 1 . 3 2 * 8 - 0 8 1 .849R-08 
0.0 0.0 0.0 o.c 

DISCHARGE CONCENTRATIONS 
9 . 6 2 7 5 - 0 4 1 .540E-06 2 . 3 8 3 3 - 0 5 9 . 153B-06 1 .334E-05 1 .757E-05 8 . 5 0 1 R - 0 6 2 . 154P.-09 1 .997E-07 6 . 7 4 3 E - 0 8 5 . 5 7 2 E - 0 9 7 . 4 1 4 E - 0 8 
5 . 1 6 0 B - 0 8 2 . 0 0 0 S - 0 1 1 . 1 9 5 B - 0 9 4 . 3 7 0 F - 1 0 3 . 9 7 0 E - 0 7 2 . 2 6 4 E - 0 9 3 .5C9E-09 2 . 6 6 7 E - 0 9 4 . 9 9 1 8 - 0 9 2 . 1 9 9 B - 0 6 5 . 3 1 7 E - 0 5 1 .705R-04 

HEPERBHCE CORDITIONS FOR THE EXPOSURE PERIOD (YPS) 
FISSILE LOADING (KGH) 2 . 6 7 1 5 E 06 FISSILE PEED 

1 .000 NORMALLY ELECTRICAL POWER BASIS, ITERATIONS 
8 .6650E 02 MAX POWER DENSITY 5 . 974 IE 00 

NOCLIDE TENSITT GRAHS ABSORPTION CAPTORE PISSION PRODUCTION ETA II1PORTAHCE DECAY KOH/flNE-YR 
T H - 2 3 2 2 . 4 3 6 8 E - 0 4 5 . 5 6 S 8 E 07 0 . 3 0 5 7 5 2 0 . 3 0 4 8 O 0 . 0 0 0 8 6 9 0 . 0 0 2 0 3 4 0 . 0 0 6 6 5 2 - 1 . 2 3 3 4 R 03 0 . 0 1 4 2 . 8 4 8 3 9 
PA-233 3 . 8 5 0 1 E - 0 7 8 . 9 4 1 7 E 04 0 . 0 0 6 1 4 4 0 . 0 0 6 1 2 4 0 . 0 0 0 0 1 9 0 . 0 0 0 0 5 2 0 . 0 0 8 4 7 4 - 1 . 5 6 5 U E 04 0 . 3 0 8 3 3 3 1 2 . 5 0 1 7 1 

«>-233 S . 9 5 8 4 E - 0 6 1 . 3 8 3 8 E 06 0 . 3 0 5 6 2 3 0 . 0 3 3 4 6 8 Q . 2 7 2 1 4 6 0 . 6 * 1 2 8 0 2 . 2 2 9 1 5 3 6 . 3 8 0 7 E 04 0 . 0 1 .09493 
0 - 2 « 2 . 2 8 8 3 S - 0 6 5 . 3 3 7 3 B 05 0 . 0 3 7 7 4 1 0 . 0 3 7 5 5 7 0 . 0 0 0 1 8 4 0 . 0 0 0 4 9 3 0 . 0 1 3 0 6 5 - 1 . 6 1 7 7 E 04 0 . 0 2 0 0 . 1 0 6 3 2 
n-2"»5 3 . 3 3 5 1 E - 9 6 7 . 8 1 2 1 E 05 0 . 1 5 3 7 K 0 . 0 2 9 1 2 0 0 . 1 2 4 5 7 7 0 . 3 0 2 9 3 3 1 . 9 7 0 7 6 1 4 . 3473E 04 0 . 0 1 . 1 9 8 0 5 
a - 2 3 6 4 . 3 9 2 6 8 - 0 6 1 . 0 3 3 3 E 06 0 . 0 2 5 7 4 8 0 . 0 2 5 6 1 6 0 . 0 0 0 1 3 2 0 . 0 0 0 3 5 3 0 . 0 1 3 7 0 6 - 5 . 7 7 3 9 E 03 0 . 0 1 8 9 . 4 6 8 9 3 
0 - 2 3 3 2 . 1252B-06 5 . 0 4 1 6 E 05 0 . 0 0 4 844 0 . 0 0 4 8 1 4 0 . 0 0 0 0 2 9 0 . 0 0 0 0 7 8 0 . 0 1 6 2 0 0 - 2 . 2 3 8 8 E 03 0 . 0 1 6 1 . 2 3 9 0 6 

NP-239 5 . 3 8 6 1 B - 1 0 1 . 2 8 3 1 E 02 0 . 0 0 0 0 0 7 0 . 0 0 0 0 0 0 . 0 3 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 1 9 2 4 7 - 1 . 1 B 2 9 E 04 0 . 0 0 5 0 2 1 3 6 . 5 6 3 8 1 
PO-239 4 . 9 9 1 5 3 - 0 8 1 . 1 8 9 1 E 04 0 . 0 0 4 9 9 1 0 . 0 0 1 8 9 5 0 . 0 0 3 0 9 6 0 . 0 0 8 8 9 8 1 . 7 8 2 7 4 3 7 . 9 9 7 8 E 04 0 . 0 1 . 5 ' 314 
p^_2!f> 1 . 6 3 S 7 B - 0 8 4 . 0 3 2 6 E 03 0 . 0 0 1 8 6 9 3 . 0 0 1 8 6 6 0 . 0 0 0 0 0 3 0 . 0 0 0 0 0 8 0 . 0 0 4 2 4 2 - 1 . 0 8 4 1 E 05 0 . 0 677.7.JM62 
• » n - 2 * i 1 . 3 9 2 9 E - 0 8 3 . 3 4 6 0 E 03 0 . 0 0 1 7 7 6 0 . 0 0 0 4 5 7 0 . 0 0 1 3 1 9 0 . 0 0 3 8 6 9 2 . 178104 1 . 5 2 3 6 E 0r> 0 . 0 0 0 0 6 1 . 2 8 7 7 1 
? e - 2 4 2 1 . 8 5 3 6 8 - 0 8 4 . 4 7 1 1 E 03 0 . 0 0 0 3 7 7 0 . 0 0 0 3 7 5 0 . 0 0 0 0 0 1 0 . 0 0 0 0 0 4 0 . 0 1 1 3 6 9 - 2 . 0 0 5 3 E 04 O.C 2 5 3 . 3 0 0 5 2 
. , - - 2 33 1 . 2 8 9 9 8 - 0 8 J . 1 2 4 3 E 03 0.000323 0 . 0 0 0 3 2 2 0 . 0 0 0 0 0 1 0 . 0 0 0 0 0 2 0 . 0 0 7 5 0 4 - J . 4 4 5 5 B 04 0 . 0 4 2 1 . 9 8 8 7 7 

U S E D 5 . 0 0 0 0 E - 0 2 5 . 9 7 8 1 E OS 0 . 0 1 6 9 6 0 0 . 0 1 6 9 6 0 0 - 0 0 . 0 0 . 0 - 3 . 3 3 5 1 E - 0 1 0 . 0 0 . 0 
1 -135 2 . 9 8 6 9 E - 1 0 4 . 0 1 7 6 E 01 0..0 o.n 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 2 3 4 1 0 . 0 

X I - 1 3 S 1 . 0 9 2 5 S - 1 0 1 . 4 6 9 5 E 0 1 0 . 0 1 0 2 1 0 0 . 0 1 8 2 1 0 0 . 0 0 . 0 3 . 0 - 1 . 6 3 6 1 " . 0 8 0 . 0 0 6 2 4 C O 
? S - 1 « 7 9 . 9 2 5 5 E - 0 8 1 . 4 5 3 7 * 04 0 . 0 0 5 3 1 3 0 . 0 0 5 3 1 3 o.o 0 . 0 0 . 0 - 5 . 3 2 4 0 B 04 0 . 0 0 2 2 5 0 . 0 
pB-ms 5 . 6 5 9 0 B - 1 0 8 . 3 4 4 8 E 01 0 . 0 0 0 5 7 7 0 . 0 0 0 5 7 7 0 . 0 0 . 0 0 . 0 - 1 . 0 1 8 6 E 06 0 . 0 0 2 3 0 0 . 0 
PK148J1 8 . 9 2 1 7 E - 1 0 1. 3156E 02 0.. 002065 0 . 0 0 2 0 6 5 0 „ 0 0 . 0 0 . 0 - 2 . 2 8 1 6 E 06 0 . 0 0 0 4 8 0 . 0 
P - - 1 4 9 6 . 6 6 8 0 B - 1 0 9 . 8 9 9 0 E 01 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . C 0 6 6 2 0 . 0 
SS-149 1 . 2 4 7 7 8 - 0 9 1 .8S22E 02 0 „ 0 0 6 6 4 5 0 . 0 0 6 6 4 5 0 . 0 0 . 0 0 . 0 - 5 . 2 2 7 7 K 06 0 . 0 0 . 0 
NI>-143 5 . 4 9 6 3 E - 0 7 7 . 3 3 0 9 E 04 0 . 0 1 1 8 4 0 0 . 0 1 1 8 4 0 0 . 0 0 . 0 0 . 0 - 2 . 1 1 6 8 1 04 0 . 0 0 . 0 

FP1 1 . 3 2 9 2 E - 0 S A .S495E <W> 0 . 0 3 0 1 9 9 0 . 0 3 0 1 9 9 0 . 0 0 . 0 0 . 0 - 2 . 2546E 03 0 . 0 0 . 0 
PP2 4 . 2 6 1 6 E - 0 5 4 . 9 6 7 9 B 06 0 . 0 0 9 3 0 6 0 . 0 0 9 3 0 6 0 . 0 0 . 0 0 . 0 - 2 , 1703E 02 0.0 0.0 

CTBCT 0.. 0 5 0 0 0 0 
S3S 6 . 6 4 4 3 ? 08 1 . 0 0 0 0 2 1 i ) . 402 375 1 . 000004 2 . 138965 F I S S I L E 1 . 1 2 0 0 2 

r i m , LOSSES, SI3A2 , M.BX RATIO ( 2 ) , SU1 II1PORTARCE»V, miLTIPLICATION, RECIPROCAL DOnoiISG TINE (YR-1) . CONVERSION R^TIO (2) 
5 .6465E 13 3 .6586E 11 3 . 7 8 8 8 E - 0 3 2 . 2 7 0 1 7 2 . 1 6 5 0 2 0 . 0 6 0 7 8 0 . 9 9 9 9 9 - 0 . 2 5 2 1 1 0 . 7 0 3 2 6 0 . 7 3 5 7 9 

FOEl CYCLE ECONOMICS POWER, VOl'JNE, TINF, LOAD FACTOR, INTEREST, PEBD (KG«| , DISCHARGE, H«T-0/KG(1 
1 .19999E 09 6 . 0 0 0 0 0 E 08 1 .00000E 00 7 .5Q000F-01 1 .1O000E-01 1.59126?. 04 5 .94011E 04 6 .88126E 01 

FABRICATION 
PFOCESSING 
FPEl 

SOS 

COST 
0 . 7 8 6 S 5 2 
0 . 0 
3 . 7 0 5 0 0 1 X 

• « . 4 9 1 5 5 2 

RETURN 
0 . 0 

- 3 . 7 5 9 3 8 0 
9 . 4 7 2545 

DIRECT 
0 . 786552 
3 . 7 5 9 3 0 0 

- 5 . 7 6 7 5 4 4 

INDIRECT 
0.091764 

•1.127813 
3.274008 

TOTAL 
0 . 8 7 8 3 1 5 
2 , 6 3 1 5 6 7 

- 7 . 4 9 3 5 3 6 

MIll./KI-HR 8L, 1IDCTCLE REAL YRS 2 9 . 9 9 9 7 7 1 

5 . 7 1 3 1 6 4 - 1 , 2 2 1 6 1 2 2 . 2 3 7 9 5 9 1 . 0 1 6 3 4 6 , ENERGY (HVB-YR) , SON 1. 19941E 03 2 . 7 5 9 9 5 E 0 4 



CYCLE THROB*VAT COST ESTINATE, OIRBCT, TOTAL 4 . 7 S 0 2 9 f . 0 7 7 7 4 

CYCLE. I T , K, PISS PEED. EXIT, POWER, CB, YRS, O S T ii 6 1 . 0 0 0 3 8.6650K 02 2 . 2 6 9 8 P 03 1.20QOF. 09 >1.7033 29.999ft 1 . 0 1 M 

SUBBED FERTIIE FBID, DISCHARGE, NET '1SAOE (KG.1) 3./<M93R 05 3 . 5 7 5 1 1 8 05 2.06!!03E 04 
SOBBED FISSILE FSF3, BAKBUP, DISCHARGE, SET PRODUCTION (K'JB) 2 .06630F 04 1.18030R 114 1 . 1 5 6 M F 04 -9.07fc«i>F 01 
FISSILE (KGB/BVE-YP.) . CONVERSION, AND RPCtPROCU DOTM.IN.J TIXP (YRS-1) 1 ,12666 0 . 7 0 P 1 0 - 0 . 0 9 3 1 1 
SUEICBE FLU* 1ATIOS 

S0BZONB FLDX IB?f i ts 

2 . 3 5 5 3 4 2 . 1 2 9 8 3 1 . 9 6 * 9 2 2. 12Pc2 

5 .5426E 13 5 . 2 3 2 1 8 13 6 .0507E 13 5 . 8 2 8 3 B 13 

A ITER SHOTDCNR DENSITIES (TINE, TR 
0.0 
0.0 

1.00000) 
2 . 0 1 8 E - 0 7 6 . 7 4 3 B - 0 8 5 . 2 8 4 5 - 0 8 7 . 4 1 4 E - 0 8 5 . 1 6 0 E - 0 8 2 . 0 0 0 E - 0 1 0 . 0 
7 . 6 5 8 E - 0 9 2 . 1 9 9 E - 0 ' . 5 . 3 1 7 E - 0 5 1 .70SE-04 

9 . 6 2 7 E - 0 4 1 . 4 9 5 E - 1 0 2 . 5 3 7 E - 0 5 9 . 1 5 3 E - 0 6 1.33HE-05 1 . 7 5 7 E - 0 5 8 . 5 0 i e - 0 « 
0.0 0 .0 0.0 0.0 

ORE { 3 - 2 3 5 FED) INITIAL. FEED, DISCHARGE, NST (Ban) 5 .331519E 02 2 . 7 2 7 8 1 2 E 03 2 . 6 7 2 9 2 5 E 03 5 .486672E 01 

SAKE-OP FISSILE ASSOCIATED NITH ORB AND ORE 1 .180304E 04 2 .722967E 03 

FUEL COST ANALYSIS 

COST LETELItSO OVER 23 FUEL CYCLES AT DISCOUNT FACTOR 0 . 0 7 0 0 , REU YEARS *»0.666 BNERGY (flNE-YR) 

"'Ill/KW-HR ELBCTBIC 

2 . 7 5 9 9 5 E 04 

FABRICATION 
PROCESSING 
FOEL 
SON 

COST RETURN DIRECT INDIRECT TOTAL 
0.80089* 0.0 0.800894 0.185174 0.986068 
0.0 -1.025655 1.025655 -0.299866 0.725789 
3.951650 2.201978 1.749672 1.833465 3.583137 
4.752543 1.176323 3.576221 1.718772 5.294992 

t o 

TOTAL »ITH QUARTERLY ENERGY ACCOUNTING 

COST 8T DISCOUNTING ONLY AT REFERENCE RATE 

5 .2S586 

0.07000 

FABRICATION 0 . 8 0 0 8 9 4 0 . 0 0 . 8 0 0 8 9 4 0 . 1 2 8 8 7 6 0 . 9 2 9 7 7 0 
PROCESSING 0 . 0 - 1 . 0 2 5 6 5 5 1 . 0 2 5 6 5 5 - 0 . 1 5 8 5 1 8 0 , 6 6 7 1 3 7 
MEL 2 . 2 1 6 2 3 7 0 . 4 9 4 5 8 1 1 . 7 2 1 6 5 6 1 . 2 2 9 0 3 2 2 . 9 5 0 6 8 7 

SOB 3.017131 -0.531074 3.548204 1,19(J389 4.747594 

CCST ONtT DISCOUNTING WITH QUARTERLY ENERGY ACCOUNTING 4 , 7 1 2 5 1 , AND AT TVICE THE RATE 6 . 0 4 5 3 4 

THftOVAVAT COST ESTIBATE, OIRBCT. TOTAL 5 . 0 3 4 9 0 6 . 2 8 7 5 1 TOTAL ANNTIAL AND QUARTERLY ONLY DISCOUNTING, 5 . 9 7 9 6 5 5 . 9 3 5 4 6 

TRB CHANGE AND TOTAL COST FOR FIFTY PERCENT INCREASE IN UNIT COSTS 

FABRICATION 0 . 4 9 3 0 3 3 5 . 7 8 8 0 2 5 
PROCESSING 0 . 3 6 2 8 9 4 5 . 6 5 7 S 8 6 
FUEL 1 .791568 7 . 0 8 6 5 6 0 
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0 - 2 3 5 FBBD. 3 S0B1ONB, CORTIHOOOS FUELING THRONANAT, * XR 
THIS CALCULATION TREATS SOBtONES, NONBBR 3 

CCNTROL OPTIONS 2 2 1 1 - 1 2 
DATA 3 . 0 0 0 8 08 0 . 0 t . O 0 . 0 
INITIAL CONCENTRATIONS 2 . * 9 9 9 B - 0 * 0 . 0 

0 . 0 0 . 0 0 . 0 O.Q 

0 1 3 0 - 1 1 0 0 0 0 2 0 0 0 0 0 0 0 
d.OOOE 00 1 .7S0E-03 5 . 0 0 0 1 00 2 .000E 12 *.00OE-O1 ft.0001 08 5 .000B-O2 1.0008 
0 . 0 0 . 0 9 . 2 0 8 3 E - 0 6 0 . 0 6 . 9 2 2 8 E - 0 7 0 . 0 
0 . 0 5 . 0 0 0 0 E - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 

ADJUSTED INITIAL CONCENTRATIONS (SEARCH EIGENVALUE 1 .00000 1 .03932) 
2 .50OE-0* 0 . 0 0 . 0 0 . 0 9 . * 1 « E - 0 6 0 . 0 7 . 1 6 7 E - 0 7 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 S . 0 0 0 E - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

DISCHARGE ACTINIDB CONCENTRATIONS, STEPS 2 
2 . M 0 B - 0 * « . 6 « 3 B - 0 7 3 . 3 8 9 X - 0 6 3 , 0 5 1 8 - 0 7 3 . 1 5 7 E - 0 6 8 . 7 7 7 E - 0 7 6 . 1 9 3 1 - 0 7 1 . 7 4 2 E - 1 0 1 . 0 5 6 B - 0 8 2 . 6 9 6 B - 0 9 1 . 5 1 6 B - 0 9 3 . * 5 6 E - 1 0 
2 . 9 1 1 E - 1 1 5.0COB-02 

REFERENCE CONDITIONS FOR THE EXPOSURE PERIOD (TBS) 
FISSILE LOADING (RGB) 9 . 2 0 1 8 E 05 FISSILE FEED 

1 .333 HCRNALU ELECTRICAL PONBR PAST?, ITERATIONS 10 
1.1166E 0 3 MAX POWER DENSITT 5 .5278E 00 

NUCLIDE DINS ITT GRANS ABSORPTION CAPTURE F ISS ION PROJtlCTION ETA IMPORTANCE DECAY KOd/NWE-TR 
T H - 2 3 2 2 . * 7 0 0 E - 0 * 2 . 8 5 6 0 5 07 0 . 3 7 2 2 9 5 0 . 3 7 1 2 9 7 0 . 0 0 0 9 8 0 0 . 0 0 2 2 9 5 0 . 0 0 6 1 6 5 - 1 . 4 2 6 6 B 03 0 . 0 3 6 9 . 9 5 9 2 3 
PA-233 * . 6 9 0 7 E - 0 7 5 . * * 7 0 E 0* 0 . 0 0 9 2 5 3 0 . 0 0 9 2 2 7 0 . 0 0 0 0 2 6 0 . 0 0 0 0 7 0 0 . 0 0 7 5 3 7 - 1 . 8 1 6 9 E 0 * 0 . 3 6 2 0 8 3 5 1 . 3 * * 4 8 

r - 2 3 3 1 . 9 6 3 1 E - 0 6 2 . 2 7 9 6 5 05 0 . 1 3 0 1 2 6 0 . 0 1 3 9 2 7 0 . 1 1 6 1 9 5 0 . 2 9 0 8 7 2 2 . 2 3 5 3 1 1 8 . 8 2 8 0 E 0 * 0 . 0 1 . 0 9 1 8 9 
0 - 2 3 * 1 . C 8 0 3 E - 0 7 1 . 2 5 9 9 E 0* 0 . 0 0 2 1 0 0 0 . 0 0 2 0 9 0 0 .00001 'J 0 . 0 0 0 0 2 6 0 . 0 1 2 1 8 9 - 1 . 8 3 5 9 E 0 * 0 . 0 2 i « . * 8 1 3 1 
5 - 2 3S 5 . 9 0 3 * E - 0 6 6 . 9 1 9 1 B 05 0 355256 0 . 0 6 5 5 2 9 0 . 2 * 0 4 8 8 0 . 7 0 * 3 5 3 1 . 9 8 2 6 6 * 6 . 5 2 7 7 E 0 * 0 . 0 1 . 1 9 0 7 2 
0 - 2 3 6 * . 5 2 2 1 E - 0 7 7 . 6 7 ) 2 5 0 * 0 . 0 9 4 2 6 8 0 . 0 0 * 2 0 6 0 . 0 0 0 0 2 2 0 . 0 0 0 0 5 8 0 . 0 1 3 5 0 0 - 6 . 3 9 1 9 E 03 0 . 0 1 9 2 . 3 5 3 0 * 
U-2 38 7 . 0 2 3 1 5 - 0 7 8 . 3 3 0 * B OH 0 . 0 0 1 7 9 1 3 . 0 0 1 7 8 0 0 . 0 0 0 0 1 1 0 . 0 0 0 0 2 9 0 . 0 1 5 9 2 2 - 2 . 4 8 1 0 E 03 0 . 0 1 6 * . 0 5 7 1 9 

NP-239 1 . 9 7 5 9 5 - 1 0 2 . 353SE 01 0 . 0 0 0 0 0 3 0 . 0 0 0 0 0 3 0 . 0 9 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 1 8 0 9 6 - 1 . 3 3 8 0 B 0 * 0 . 0 0 1 7 8 1 * 5 . 2 5 2 7 1 
p n - 2 3 9 8 . 8 3 8 0 E - 0 9 1 . 0 5 2 1 E 03 0 . 0 0 1 1 6 8 0 . 0 0 0 * * 3 0 . 0 0 0 T 2 5 0 . 0 0 2 0 8 * 1 . 7 8 * 1 0 2 1 .1801B 05 0 . 0 1 . 5 * 2 0 6 
PO-2*0 1 . 4 2 7 6 E - 0 9 1 . 7 0 7 5 E 02 0 . 0 0 0 2 1 1 0 , 0 0 0 2 1 1 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 1 0 . 0 0 3 6 3 6 - 1 . 3 0 5 2 5 05 0 . 0 789 .1 l<970 
P 9 - 2 4 1 « . 7 8 0 9 5 - 1 0 5 - 7 * 2 3 E 01 0 . 0 0 0 0 8 0 0 . 0 0 0 0 2 1 0 . 0 0 0 0 6 0 0 . 0 0 0 1 7 5 2 . 1 7 * 1 2 * 2 . 1 5 2 2 E 05 0 . 0 9 0 0 0 1 . 2 9 0 0 5 
?TI-2«2 * . 7 9 * 5 5 - 1 1 5 . 7 8 2 6 E 00 0 . 0 0 0 0 0 1 0 , 0 0 0 3 0 1 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0.011303 - 2 . 2 2 B 0 E 0 1 0 . 0 2 5 9 . 2 * 5 6 1 
A?-2«3 1 . S 9 S 6 2 - 1 2 2 . 2 9 5 6 E - 0 1 0 . 0 0 0 3 0 0 0 . 0 0 0 0 0 0 0 . .000000 0 . 0 0 0 0 0 0 0 . 0 0 6 * 0 8 - 2 . 9 9 5 2 E 0 * 0 . 0 4 9 * . 1 5 6 0 1 

H X E D 1 . 0 0 0 0 B - 0 2 2 . 9 8 9 0 e 08 0 . 0 2 2 3 5 9 0 . 0 2 2 1 5 * O.,0 0 . 0 0 . 0 - 3 . 9 9 2 0 E - 0 1 0 . 0 0 . 0 
1 -135 3 . 2 1 3 3 5 - 1 0 2 . 1 1 1 2 E 01 0 . 0 0 . 0 0 . 0 0 , 0 0 . 0 o.n 0 . 0 2 * 5 2 0 . 0 

XF-13S 9 . 1 5 2 9 5 - 1 1 6 . 1 5 5 7 S CO 0 . 0 2 0 * 3 3 0 . 0 2 0 * 3 8 0 . 0 0 . 0 0 . 0 - 1 . 9 7 4 * 5 OH 0 . 0 0 5 0 * 0 . 0 
?!1-1«7 5 . 8 6 9 2 2 - 0 8 * . 2 9 8 1 E 03 0 . 0 0 3 6 72 0 . 0 0 3 6 7 2 0 . 0 0 . 0 0 . 0 - 6 . 0 1 6 6 E 0 * 0 . 0 0 1 2 8 0 . 0 
PR-148 5 . 9 3 7 5 5 - 1 0 2 . 9 2 9 * 5 01 0 . 0 0 0 * * 0 0 . 0 0 0 * * 0 0 . 0 0 . 0 0 . 0 - 1 . 1 3 0 1 S 06 0 . 0 0 1 5 1 0 . 0 
PBinaa 4 . 9 * 6 8 5 - 1 0 3 . 6 4 7 2 S 01 0 , 0 0 1 * 6 8 0 . 0 0 1 * 6 8 0 . 0 o.o 0 , 0 - 2 . 6 9 * 0 5 OR 0 . 0 0 0 2 6 0 . 0 
PJ-1*<» 6 . 9 5 3 * 5 - 1 0 5 . 1 6 1 * 5 01 0 . 0 0 , 0 0 . 0 0 . 0 3 . 0 0 . 0 0 .0016 ' - , 0 . 0 
S I - 1 * 9 9 . 3 2 5 5 5 - 1 0 f . 9 2 2 1 E 01 0 . 0 0 6 6 5 0 0 . 0 0 6 6 5 0 0 . 0 0 . 0 0 . 0 - 6 . 3 0 7 1 5 06 0 , 0 0 . 0 
S D - 1 * 1 1 . 8 7 3 6 5 - 0 7 1 . 3 3 * 7 E 0* 0 . 0 0 5 3 * 8 3 , 0 0 5 1 * 8 0 . 0 0 . 0 n.o - 2 . «.«05E 0 * 0 . 0 0 . 0 

FP1 3 . 7 0 9 3 E - 0 6 2 . 1620F 35 0 . 0 1 0 1 0 5 0 . 0 1 0 1 0 5 0 . 0 0 . 0 0 . 0 - 2 . 57025 03 0 . 0 0 . 0 
5P? 1 . KOBE-OS 6 . 6 9 0 1 E 05 0.. 0 0 2 9 5 6 0 . 0 0 2 9 5 6 0..0 0 . 0 0 . 0 - 2 . « f 3 0 E 0? 9 . 0 0 . 0 

CTHBP o.osoooo 
sn.1 1.29 515 08 0 . 9 9 9 9 8 0 0 . 4 0 7 7 1 5 0 . 9 9 9 9 6 1 2 . 0 * 9 7 7 8 pissxr: 1 . 1 f 0 * 5 

FL"X. LC 'SBS. SIGA3, PLHX RA-IO {?), r.US INPOKT ABCE»N, N'lLTl PL IC ATIOH, RECIPROCAL POHPI.ING TI1R ( T - 1 ) , COJIVF RSIO'I R^Tiri 
7.8*7f.F 13 1 .79175 11 3 . 1 0 9 9 5 - 0 ! 1.77 702 1 .77702 0 . 1 2 * * 5 0 . 9 9 9 9 9 - 0 . 1?«71 0.7« r >95 0 . 75? j t i 
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Tint. LOSSES, SIGA2. FLOE. RATIO ( 2 ) , SU1 lNPORTAMCE»N, NULTIPL ICATION, RECIPROCAL OOOBlXHa TIFiR ( T P - 1 ) , CONFBRSTON R1TIO (71 
7 .1«8SE 13 3 . M 2 0 E 11 3 . 3 5 9 5 E - 0 3 1 . 9 1 9 7 3 1 . 9 1 9 7 3 0 . 1 0 1 8 7 0 . 9 9 9 9 9 - 0 , 2 2 9 8 1 0 . 7 1 6 6 9 0 , 7 2 3 8 4 

FOEl CTCLE BCOVOJICS POWER, TOL0HE, T H E , LOAD fACTOR, INTEREST, FEED (ROB), DISCHARGE, RRT-D/KOS 
6.0OO231! 0 8 3 .00000E 08 1 .33333E 00 7 . S 0 0 0 0 B - 0 1 1 . 0 ) 0 0 0 8 - 0 1 1 .02441E OH 2 . 8 6 2 6 0 E 04 7 .12632". 01 

fABDICATION 
PSOCESSING 
FtJEl 

SOU 

COST RBT18N DIRECT INDIRECT TOTAl 
0 . « 2 3 0 8 9 0 . 0 3 . 4 2 3 0 8 9 0 . 0 5 9 7 6 2 3 . 4 8 1 8 5 1 
0 . 0 - 2 . 7 1 7 « 0 7 2 . 7 1 7 * 0 7 - 0 . 8 3 5 3 5 1 1 .3820*6 
3 . 4 0 2 8 9 2 6 . 3 3 2 3 9 1 -2 .929<i99 2 . 4 1 9 2 4 6 - 0 . 5 1 0 2 5 3 

Mll /KV-HR » l , KIOCTCLB REAL YRS 1 1 , 5 5 5 5 4 9 

3 . 8 2 5 9 3 1 3 . 6 1 4 9 8 « 3 . 2 U 9 9 8 1 .642656 1 . 3 5 3 6 * 4 , ENER3T (SWE-TR) , SOU 8 . 0 0 0 3 0 R 0 2 5 . 5 9 9 6 7 E 0 1 

CTCir THRONANAI COST ESTISATE, DIRECT, TOTAL 4 . 0 7 5 3 5 5 . 1 9 5 4 7 

CTCIE. I T , It, PISS PSEO, EXIT, POWER, CR, YRS, COST 7 5 1 .0000 5,2119*: 02 9 , 1 9 1 8 ? 02 6 .0002E 08 0 . 7 1 6 7 11.5i>55 1 .8*37 

SOURED PERYII! PEED, DISCHARGE, NPT 'ISA3B (KG.1) 8 .70321E 04 8 , 2 4 4 6 7 * 04 4 , 5 8 5 4 4 1 03 
SOP1NED FISSILE PESO, NAKEOP, DISCHARGE. N?T PRODUCTION (KJ1) H.262U1E 01 4 .26241E 03 2.4903RE 01 - 1 . 7 7 2 0 J E 01 
FISSILE (KGH/NNE-TS). CONVERSION, AND RSCI?*OCAL D03BLIHJ Tl".S tYUS-l) 1 . 1 4 5 0 9 0 , 7 3 3 6 7 3.100251 

ORP C»-235 PEOJ INITIAL. FEED, DISCHARGE. NET (N3H) 2.5759W5R 02 9 . 8 3 J 3 6 4 E 02 5 .7«5299B 0 ! 4 .0880««R 02 

SAKE-UP FISSILE ASSOCIATED MTH OPE AKD ORE 4.262:\06B 03 9 . 8 3 1 3 6 4 E 02 

POEl COST ARALTSIS 

7 PURL CTCLSS AT DISCOHNT FACTOR 0 . 0 7 0 0 , REAL YEARS 12 .444 EHEROT (NM-TR) 5 .59987E 01 

PUL/f l -MR. ELECTRIC 

> I 

COS"' LEVEIISED OTER 

»AERICATIO«i 
PROCESS IDG 
FUEL 

SOP) 

COST 
0.541291 
0 .0 
3.980547 

RBnss 
0 . 0 

- 1 . 1S18«4 
2 . 4 9 1 0 6 4 

DIRECT 
0 . 5 4 1 2 9 1 
1.1518HM 
1.489483 

INDIRECT 
0. 164721 

•0.325212 
1.789421 

TOTAl 
0.706011 
0.326632 
3.278904 

4.521837 1.33**20 3.192617 1.629930 4.811548 

TOTAl WITH QOAKTBRLT ENB3GT ACCOONTIVG 

COST 3T DISCOORTIRG OHLT AT REFERENCE RATE 0.07000 

4.73494 

PABRICATIOl* 0 . 5 4 1 2 9 1 0 . 0 0 . 5 4 1 2 9 1 0 . 1 2 6 3 6 6 0 . 6 6 7 6 5 7 
PROCESSING 0 . 0 - 1 . 1 5 1 8 4 4 1 ,151844 - 0 . 1 7 8 6 4 2 0 , 9 7 3 2 0 2 
FOEl 3 . 9 9 0 5 4 7 2 . 4 9 1 0 6 4 1 . 4 8 9 4 8 3 1 .201384 2 . 6 9 0 8 6 6 

SOU 4,521837 1,339X20 3.182617 1.149107 4.331725 



o 
CCST 0!!LY DISCCONTING NITK QtlARTERLY ENERGY ACCOUNTING 4 . 2 6 2 7 6 , AND AT TWICE THE RATE 5 . 5 4 1 7 0 

THRO«A«AY COST ESTIMATE, DIRECT, TOTAL 4 . 8 3 8 9 4 S .98216 TOTAL ANNUAL ASO OOARTEBLY ONLY DISCOOHTinG, •>.70917 5.6 1877 

THE C4ANGF. AND TOTAL COST FOR FIFTY PERCENT INCREASE IN QUIT COSTS 
FABRICATION 
PROCESSING 
PWBl 

0.353006 
0.413315 
1.639452 

5.164554 
5.224863 
6.«S1O0O 

DISTRIBUTION OF THE COSTS AFTER THE IRCREASE BY FIFTY PERCENT 

PABRICATIOS 
PROCESSING 
POEl 
S?B 

COST 
0.811937 
0 .0 
5.970820 

RETCRH 
0 . 0 

- 3 . 7 2 7 7 6 6 
3 . 7 3 6 5 9 6 

DIRECT 
0 . 8 1 1 9 3 7 
1 .727766 
2 . 234224 

INDIBBCT 
0 . 2 4 7 P . 2 

•0.4871.18 
2 . 6 8 4 1 3 2 

TOTAL 
1 .059018 
1 .239947 
4 . 9 1 8 3 5 6 

6 . 7 8 2 7 5 7 2 . 0 0 8 8 3 0 4 . 7 7 3 9 2 7 2 . 4 4 3 3 9 6 7 . 2 1 7 3 2 2 

BILl/KB-HP. ELECTRIC 

ICDtTIONAl CCmSUOOS F0EI.ING CHARGES - FABRICATION M*BCT, INKRECT, FUEL IBOIEECT, TOTAL 
ONE CYCLE 0 . 3 7 8 5 0 0 . 1 0 8 3 7 0 , 3 1 7 6 . 0 . 6 0 4 5 0 

HISTORY 0 . 0 5 9 5 0 0 . 0 3 6 1 2 0 . 1 0 5 9 a 0 . 2 0 1 5 0 

CCST DBPFNDENCB OR INDIRECT CHARGES 
INTEREST RATE 
TCTAl FOEl COST 

0 . 0 5 0 0 0 . 0 7 5 0 0 . 1 0 0 0 0 . 1 2 5 0 0 . 
3 . 9 9 7 0 8 4 . 4 0 4 3 1 4 . 8 1 1 5 5 5 . 2 1 8 7 8 5 . 

1500 
62601 

S0HBA8Y 
PERIOD 

3 
2 
3 
4 
5 

OF REACTOR 
TIBE (YR) 

0 , 8 8 8 8 9 
2 . 6 6 6 6 7 
4 . 4 4 4 4 4 
6 , 2 * 2 2 2 
8.0OCO0 

HISTORY, ENERGY (SKE-YR) 5.59V87B 03 
LOAD FACTOR FISSILE 1AKE0P ASD FEED AND DISCHARGE 

0 . 7 5 0 0 0 1 .116586 03 1 . 1 1 6 5 8 s 03 2.72B94B 02 
0 . 7 5 0 0 0 5 . 1 7 4 1 5 8 02 5 . 1 7 4 1 5 E 0 2 2 . 6 0 4 3 8 E 0 2 
0 . 7 S 0 0 0 5 . 4 3 2 9 9 E 02 S .43299B 02 2 . 5 1 1 5 3 E 0? 
0 . 7 5 0 0 0 S .23465B 0? S .23465E 02 2 .60369E 02 
0 . 7 * 0 0 0 5 . 2 0 5 6 1 8 02 5 .20561E 02 2 . 6 3 8 3 6 E 02 

CONVERSION 
0 .74S0S 
0 . 7 3 6 4 2 
0 . 7 2 0 6 6 
0 . 7 1 4 6 9 
0 . 7 1 5 0 6 

POVER 
6 . 0 0 0 1 8 E 
6 . 0 0 0 3 6 E 
5 . 9 9 9 4 9 B 
5 . 9 9 9 5 2 P 
5 . 9 9 9 5 2 E 

08 
08 
08 
08 
08 

COST 
9 . 9 6 4 0 8 
4 . 3 0 5 0 1 
4 . 6 4 6 1 2 
4 . 4 5 7 7 1 
4 . 4 2 4 5 7 

6 9.77777 0.7SO00 5. 19897E 02 S.19B97E 02 2.625098 OS 0.71654 5.999B0B 08 4.08085 
7 1 1 . 5 5 5 5 5 0 . 7 5 0 0 0 5 .21192B 02 5 .21192E 02 9 . 1 9 1 7 9 E 02 0 . 7 1 6 6 9 6 .00023B 08 1 .85365 

OVERALL 1 2 . 4 4 4 4 4 0 . 7 5 0 0 0 4..26241E 03 4 .262»1E 03 2 . 4 9 0 3 8 E 03 0 . 7 2 3 6 1 5 . 9 9 9 8 7 E 08 5 . 4 3 8 2 5 
CCST BSTIBATE DISCOUNTING ENERGY ON THE BASIS OP ONE- QUARTER YEARS 5 . 3 5 1 6 8 
CCSl BST1SATE OISCOONTING ENERGY PR01 BID-CYCLE EXP0S0R8 POITTTS (NOT A BETTBR ESTIRATB» 5 . 2 5 9 5 1 

A tUPECT ACCOUNTING OP THB TIME OCORANCB OF COSTS YIELDS A FOEl COST OF (SEE SONHART ABOTB) 4 . 8 1 1 5 5 

CASF END NCRBAL, 0 - 2 3 5 FEED, 3 SOPZONE, CONTINUOHS FUELING THROVAVAY, 4 YR PROCESSOR (SEC) 3 .25 



0 - 2 3 3 FBBD BITH 4 SOBtOBBS 
THIS CM.COLATICN TREATS SDB10MBS, ROHBBR 4 

CONTROL OPTIOBS 2 0 1 1 - M 
D»T» 6.C0OE 08 0 . 0 0 . 0 0 . 0 
INITIAL CONCENTRATIONS 1. 8 270 E-04 0 . 0 

0 . 0 0 . 0 0 . 0 0 . 0 

0 2 * 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 
2 . 0 0 0 8 00 1.7501!-03 5 . 0 0 0 S 00 2 .000E 12 4 . 0 0 0 E - 0 1 1 . 2 0 0 1 09 2 . 3 0 0 P - 0 2 1.000E 00 
5 . 0 0 0 0 B - 0 6 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 4 . 7 4 0 0 B - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 

ADJOSTBD INITIAL CORCBNTMTIONS (SEARCH EIGBNYAIOE 
1 .827E-04 0 . 0 » . » > 0 B - 0 6 0 . 0 0 . 0 
0 . 0 • • 7 4 0 8 - 0 2 0 . 0 0 . 0 0 . 0 

1.00000 0.88207) 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

DISCHARGE ACTINIDB CONCENTRATIONS. STEPS 2 
1. 8 0 3 8 - 0 4 4 . 9 5 4 B - 0 7 3 . 5 0 1 B - 0 6 3 . 2 8 9 5 - 0 7 2 . 2 7 2 1 - 0 8 9 . 3 5 7 E - 1 0 0 . 0 
0 . 0 4 . 7 O B - 0 2 

0.0 0 .0 0 .0 0.0 0.0 

BBFERBRCB COBDITIOBS FOR THE EXPOSURE PERIOD fYRS) 
FISSILE LOADING (KGH) 1.02«3E 06 FISSILE FEED 

0 . 5 0 0 NORflALLY ELECTRICAL POWER BASIS, ITERATIONS 12 
1.0243E 03 «AX POVER DENSITY S .0002E 00 

NOCLIDE DENSITY GRARS ABSORPTION CAPTORE F I S S I O N PRODOCTION ETA IHPORTANCE DECAY KOH/NWE-TR 
T B - 2 3 2 1 . 8 0 2 8 S - 0 4 4 . 1 6 9 0 E 07 0 . 4 1 0 6 9 7 0 . 4 0 9 8 7 0 0 . 0 0 0 8 1 2 0 . 0 0 1 9 0 1 0 . 0 0 4 6 2 9 - 1 . 7 8 0 3 E 03 0 . 0 4 9 2 . 7 0 5 3 2 
P > - 2 3 3 4 . 9 5 3 6 5 - 0 7 1 . 1 5 0 5 5 OS 0 . 0 1 6 6 4 1 0 . 0 1 6 6 1 0 0 . 0 0 0 0 3 1 0 . 0 0 0 0 8 4 0.0OSO23 - 2 . 3 6 0 3 5 04 0 . 3 9 6 1 1 5 2 7 . 2 1 0 6 9 

0 - 2 3 3 3 . S0C6E-0S 8 . 1 3 0 1 B OS 0 . 4 4 1 2 2 4 0 . 0 4 4 7 0 7 0 . 3 9 6 5 0 2 0 . 9 9 2 5 1 8 2 . 2 4 9 4 6 5 2 . 0 1 1 4 B 05 0 . 0 1 . 0 8 4 9 7 
0 -234 3 . : 9 8 6 8 - 0 7 7 . 6 7 0 6 E 04 0 . 0 0 9 4 5 6 0 . 0 0 9 4 2 3 0 . 0 0 0 0 3 3 0 . 0 0 0 0 8 6 0 . 0 0 9 3 5 1 - 2 . 2 7 3 7 E 04 0 . 0 2 7 9 . 5 6 5 6 7 
0 - 2 3 5 2 . 2 7 1 5 S - 0 8 5 . 3 2 0 9 E 03 0 . 0 0 2 6 6 0 0 . 0 0 0 4 6 1 0 . 0 0 2 1 9 9 0 . 0 0 5 3 4 5 2 . 0 0 9 1 3 2 1 . 6 0 1 1 E 05 0 . 0 1 . 1 7 4 7 4 
1 - 2 1 * <» .3572E-10 2 . 2 0 1 2 E 02 0 . 0 0 0 0 0 7 0 . 0 0 0 0 0 7 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 . 0 1 2 6 4 2 - 7 . 3 9 7 4 E 0 1 0 . 0 2 0 5 . 4 1 1 ' 4 
flX ID 4 . 7 4 C 0 5 - 0 2 5 . 6 6 7 2 E 08 0 . 0 4 2 0 9 8 0 . 0 4 2 0 9 8 0 . 0 0 . 0 0 . 0 - 5 . 6 1 2 1 F . - 0 1 0 . 0 O . f 
1 - 1 3 5 2 . 8 8 1 1 E - 1 0 3 . 8 7 5 3 5 01 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 2 2 5 7 0 . 0 

X5 -13S 4 . 5 4 3 7 5 - 1 1 6 . H U E 00 0 . 0 2 0 8 S 7 0 . 0 2 0 8 5 7 0 . 0 0 . 3 O.O - 2 . 8 2 4 7 8 08 0 . 0 0 2 S 9 0 . 0 
?H-147 3 . 5 6 8 9 E - 0 8 5 . 2 2 7 2 5 03 0 . 0 0 3 2 1 3 0 . 0 0 3 2 1 3 0 . 0 0 . 0 0 . 0 - 7 . 3 6 9 0 S 04 0 . 0 0 0 8 1 0 . 0 
? * - 1 4 8 1 . 1 3 2 0 5 - 1 0 4 . 6 1 8 4 5 01 0 . 0 0 0 4 4 5 0 . 0 0 0 4 4 S o.e O.O 0 . 0 - 1 . 1 1 7 2 E 06 0 . 0 0 1 2 7 0 . 0 
P.11481 2 . 5 1 4 7 5 - 1 0 3 . 7 0 8 1 E 01 0 . 0 0 1 3 9 2 0 . 3 0 1 3 9 2 0 . 0 0 . 0 0 . 0 - 3 . 6 7 * * 5 06 0 . 0 0 0 1 4 0 . 0 
PX-149 S . 2 6 3 9 S - 1 0 7 . 8 1 4 5 E 01 0 . 0 0 . 0 0..0 0 . 0 0 . 0 0 . 0 0 . 0 0 1 2 1 0 . 0 
S 3 - 1 4 9 3 . 5 6 1 5 E - 1 0 5 . 2 8 7 3 E 01 3 . 0 0 5 2 1 5 0 . 0 0 5 2 1 5 0 . 0 0 . 0 0 . 0 - 9 . 0 1 7 9 E 06 0 . 0 0 . 0 
NC-143 1 . ^ 6 5 7 E - 0 7 1 . 8 0 3 4 5 04 0 . 0 0 7 2 5 9 0 . 0 07259 3 . 0 0 . 0 0 . 0 - 1 . 5 9 2 1 E 0 4 0 . 0 0 . 0 

VP1 2 . 5 3 8 0 5 - 0 6 2 . 9 5 8 6 E OS 0 . 0 1 0 7 9 4 0 . 0 1 0 7 9 4 0..0 0 . 0 1 . 0 - 3 . 2 5 5 8 5 0 1 0 . 0 0 . 0 
FP2 7 . 3 3 2 2 E - 0 6 9 . 1 3 0 2 E 05 0 . 0 0 2 9 9 2 0 . 0 0 2 9 9 2 0 . 0 0 . 0 0 . 0 - 3 . 0 4 9 9 E 02 0 . 0 0 . 0 

T7HSR 3 . 0 2 5 0 0 0 
S"1 6 . 106 SE 08 0 . 9 9 9 9 5 1 0 . 3 9 9 5 7 7 0 . 9 9 9 9 3 6 2 . 2 4 8 0 2 5 Pisnup 1 . 0 8 1 1 0 

51.0*. IOSSSS. S I J A 2 , FLI»X RATIO ( 2 ) . Stl!1 I1PORTANCR»N, il'ILTIPI. IC ATION, RTTIPPOCAL DOHflll SP. •* tK F t Y R - 1 ) , COPVPRSICN tUTTC [2) 
1.557 3F 14 3 . 6 6 4 2 » 11 1 . 7 1 * 8 5 - 0 3 1 .00952 0 , 9 8 1 0 2 0 . 3 0 5 6 9 0 . 4 9 9 9 8 - 0 . 1 4 0 1 8 0 . 8 6 0 1 1 0 . 9 0 7 1 1 

F05L CYCL5 ECONOMICS PCNER, VOLUJ15, TIME, LOAD FACTOR, INTf.RKST, FKK0(K0!1), DISCHARGE, IWT-P/KG1 
1 .2000*5 09 6 . 0 0 0 0 0 5 08 5 . 0 0 0 0 3 E - 0 1 7 . 5 0 0 0 0 5 - 0 1 1 . 0 0 0 0 0 E - 0 1 4 . 3 4 8 4 2 5 0« 1 .056665 04 1.25914R 01 

FAPR1CATION 
PROCESSING 
F3EL 

SDH 

COST RETflRM DIRECT INDIRECT TOTAL 
2 . 3 9 4 5 5 0 0 . 0 2 . 3 9 4 5 5 0 0 . 3 S 9 1 S 1 2 . 7 5 3 7 3 2 
0 . 0 - 1 . 3 3 7 4 0 3 1 .317403 - 0 . 1 7 8 1 2 1 1 .1590P2 

1 1 . 2 4 8 9 2 7 2 . 4 9 8 6 0 * 8 . 7 5 0 3 1 9 2 . 0 2 0 4 8 2 1 0 . 7 7 0 3 0 3 

"•ILL/KM-HR 51., 1IDCYCLE RSAl. YRT. 0 .133.111 

1 3 . 6 4 3 4 7 7 1.161234 1 2 . 4 8 2 2 7 1 2.201.143 1 4 . t > 8 l 6 1 6 , ENEn",Y (HWE-YR) , S?H 6 , 0 ^ 0 2 9 ^ 0? * . 0 0 0 2 9 5 02 
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SDa«*5 F»RTILt FEl?V Olf-CHARO", N2T <ISA';P (XG1) ; , . 4^9J t . S df. 2 .3230 'K 0*. 1.01301E 0« 
S13SE,) FISSILE FSEn, 1AKE0P, OISC 1AROF, MET PROMOTION (^I!) T,9Zhl*T. 0'< 1.59f.0SE 01 '.. 7«r.P"F. O.J - 2 . : i 0 9 0 K n 
•ISSILE (KGn/»UE-YR) . CONVERSION, AND RECIPROCAL 00'JBLING TI1F (YPS-1J 1.0900' , O . n l W . -O.I 'J '17 

S1E2CNE 7LUX RATIOS I.TTCOj 1 .23903 . 1 2 0 5 5 1 . 1 9 1 9 3 

SOP!OME PL»X IEY11S 1 .28*7* 19 1 .255 9F. I t i . 2 1 3 1 E 19 l . J M l f . 1* 

ORE ( 1 - 2 3 5 FEDJ INITIAL. FEED. JISCHAPGE, NET (NGN) 0 . 0 9 .152V»9r 00 1 . 3? r.56 r.F 03 - 1 . J 2 1 9 1 2 F 01 

FDEl COS' ANALYSIS 
CCST LBVFLIZED OVER 20 FUEL CYCLES AT DISCOUNT FACTOR 0 . 0 7 0 0 , REAt YEARS 1 5 . 0 9 2 ENERGY (N9E-YR) 1. 23009 F. 0-

COST RETURN DIRECT I"DIRB''T TOTAL NILl'KR-HS ELECTRIC 
FABRICATION 1 .135029 0 . 0 1 . 1 3 5 0 2 9 0 . 2 3 ^ J 5 2 1 .366061 
PROCESSING 0 . 0 - 1 . 5 0 9 1 * 6 1 . 5 0 9 1 * 6 - 0 . 2 6 6 3 9 ? 1 .292799 
FUEL 9 . 1 7 3 0 0 5 2 . 8 6 7 5 * 3 • . J 0 5 9 6 2 1 . 5 3 1 9 9 5 2 . 8 3 7 9 0 7 

SEN 5.309039 1.358397 .999636 1.9966*1 5.-4*6287 

TOTAL BITB QUARTERLY ENERGY ACCOUNTING 
COST BY DISCOUNT! R.3 ONLY AT REFERENCE RATE 
TABRICATION 
PROCESSING 
FDEL 

SIN 

1 . 1 3 5 0 2 9 0 . 0 1 .135029 
0 . 9 - 1 . 5 0 9 1 9 6 1 .5091*6 
1 . 9 * 8 6 5 * 0 . 6 7 8 7 * 1 1 . 2 6 9 9 1 3 

3 . 0 8 3 6 8 3 - 0 . 8 3 0 * 0 5 3.919087 

0.07000 

0. 17": 92 3 
- 0 . 1 2 . 7 2 3 

0.925913 

0.97 2 1 1 * 

5 . 3 6 7 9 8 

1 .30795? 
1 . 3 8 3 9 2 3 
2 . 1 9 S J 2 6 

9 . 8 8 6 2 0 1 

I 
a--

CCST ONLY DISCOUNTING RITH QUARTERLY ENEFGV ACCOUNTING 9 . 8 1 5 9 5 , AND AT TWICE TIF. RATI.' r >.90139 

THSOVAUAT COST ESTIMATE, DIRECT. TOTAL 5 . 7 2 3 * 9 6 . B 7 8 . 1 TOtfAL ANNUAL AND QUARTERLY ONLY DISCOtlNTlNO, 6 , 6 3 8 1 9 6 . f . 4 ? 7 f . 

TEE CHANGE AND TOTAL COST FOR FIFTY PERCENT INCREASE IN ONIT COSTS 

FABRICATION 
PI--CESSING 
FOEL 

0 . 6 8 3 0 9 1 
0 . 6 2 1 3 9 9 
1 . 9 1 8 7 0 3 

6 . 1 2 9 3 2 8 
6 . 0 6 7 6 8 6 
6 . 8 6 « ^ 1 0 

DISTRIBUTION OF THE COSTS AFTER THE INCREASE BY FIFTY PERCENT 

"ABDICATION 
FROCKSSING 
FfEL 

SON 

COST i»ETOPN DIRECT INDIRECT TOTAL 
1 .7025*3 0 . 0 1 .7025*3 0 . 3 * 6 5 7 9 2 . 0 9 9 1 2 2 
0 . 0 - 2 . 2 6 3 7 1 9 2 . 2 6 3 7 * 9 - 0 . 3 9 9 5 2 0 1 . 8 6 9 1 9 8 
6 . 2 5 9 5 0 7 9 . 3 0 1 3 1 * 1 .958193 2 . 2 9 7 9 1 7 * . 2 5 6 1 1 0 

7 . 9 6 2 0 5 0 2 . 0 3 7 5 9 6 5 . 9 2 9 9 S 5 2 . 2 9 9 9 7 5 8 . 1 6 9 9 3 0 

NILL/KW-IIR EI.FCTniC 



ACDITIONAL CCHTIHOOUS FUELING CHARGES - FABRICATION DIRECT, INOIPKCT, PUPIL INDIRECT, TOTAr. 
OHB CYCLE 0 . 1 1 9 7 3 0 . 0 8 7 5 6 0 . 2 0 5 6 7 0 . 4 U 9 5 

HISTORY 0 . 0 2 9 9 3 0.021&9 0 . 0 5 1 0 2 0 . 1 0 3 2* 

CCS? DEPERDEHCE ON TNDIR6CT CHARGES 

INTEREST RATE 
TCTH FUEL COST 

0 . 0 5 0 0 
4 . 6 9 7 9 6 

0 . 0 7 5 0 
5 . 0 7 2 1 2 

0. 1000 
5.44629 

0 . 1 2 5 0 
5 , 8 2 0 4 5 

0 . 1 5 3 0 
6 . 1946 1 f 

SWTnARY OP REACTOR HISTORT. ENERGY 
PERIOD 

1 

3 
4 
S 
6 
7 
8 
9 

10 

TIBB »TR) 
0 . 3 3 3 * 3 
1 . 0 0 0 6 0 
1 .6694 1 
2 .34O60 
3 . 0 1 5 - ; . 
3 .6938*. 
4 . 3 7 7 9 7 
5 . 0 6 8 5 4 
5 . 7 6 6 8 1 
6 . 4 7 4 1 2 

LOAD FACTOR 
0 . 7 5 0 0 0 
0 . 7 4 8 6 6 
C 74553 
) . 7 4 3 3 9 
J . 7 3 9 2 3 
0 . 7 J 4 0 3 
0 . 7 2 7 7 5 
0 . 7 2 3 3 6 
0 . 7 1 1 8 1 
0 . 7 0 2 0 5 

<!WE-T 
FISSILE 
..02429R 
.7*1«>:«? 
.301608 
.33646E 
.32399? 
.42917S 
.2«8.| 9E 

2<4015E 
- 2 2 4 6 6 S 

2199E 

R) 
HAK 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 

1 . 2 0 0 0 4 * 04 
EHP AV0 FEED 

1.02429E 03 
3 .79162E 02 
3 .6350JE 02 
3 .57351E 02 
3 .51610E 02 
3 .59469E 02 
3 .59199E 02 
3 .60195E 02 
3 .61152E 02 
3 . f2654E 02 

AND DISCHARGE 
2. 33343E 02 
2. 23705E 02 
2. 1921 IB 02 
2 . 17052E 
2. 34350R 
2 . 3 6 1 8 0 E 02 
2 . 386B6E 02 
2 . 4 0 4 5 5 E 
2. 4 3979E 

02 
02 

02 
02 

2 .45299E 02 

CONVERSION 
0 . 8 6 0 1 0 
0.81414 76 
0 . 8 3 0 3 6 
0 . 8 2 2 9 5 

. 8 2 1 3 1 
.82503 
.82698 
. 8 2 8 2 9 
. 8 2 9 0 9 
.83003 

POWER 
1.20006E 09 
1.19997E 09 
1.20001E 09 
1. 1<>995E 09 
1 .19999S 09 
1. 199941 09 
1 .20004E 09 
1.20010E 09 
1.20010ft 09 
1 .20010B 09 

COST 
1 4 . 6 8 1 6 2 
14.7IJ072 
5 . 1 5 9 0 8 
5 . 10734 
14.88183 
4 . 9 7 2 5 0 
4 . 9 5 0 2 7 
a . 9 4 7 3 7 
4 . 9 3 2 1 9 
4 . 9 4 1 7 1 

CASS TO CHECK CERTAIN OPTIONS 

CONTROL OPTIONS 2 0 1 2 5 0 
DATA I.OOOB OO 0 . 0 0 . 0 0 . 0 
INITIAL CORClNTRATiONS 0 . 0 0 . 0 

0 . 0 0 . 0 0 . 0 0 . 0 

o o o o o o o o o o o o o o o o o 
1.000E 00 0 . 0 5 .000E 00 2 .000E 12 fl.OOOE-01 2 .S00E 00 0 . 0 
0 . 0 1 . 0 0 0 0 E - 0 8 1 . 0 0 0 0 E - 0 5 0 . 0 V.ftOOOE-05 0 . 0 
0 . 0 4 . 0 0 0 0 E - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 

1. 000E 00 
I 

AUOSTBD INITIAL CORCRRTRATIONS (SEAS':H EIGENVALUE 1 .00000 0 .72850 ) 
0 - 0 0 . 0 0 . 0 7 . 2 8 5 E - 0 9 7 . 2 8 S E - 0 6 0 , 0 5 . 0 C 0 E - 0 5 0 . 0 
0 . 0 4 . 0 0 0 E - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

DISCHARGE ACTINIDB CONCENTRATIONS, STEPS 100 
0 . 0 0 . 0 0 . 0 3 . 7 4 4 B - 0 9 2 . 2 5 5 B 0 6 9 . 3 7 6 E - 0 7 4 . 4 8 8 B - 0 5 4 . 4 6 2 E - 0 8 1 .903E-06 5 . 5 0 8 E - 0 7 3 . 0 7 1 B - 0 7 6 . 9 r . ) E - 0 8 
1 .546E-09 4 . 0 0 0 B - 0 2 

REFERENCE CONDITIONS FOR THE EXPOSORE PERIOD (TBS) 
FISSILE lOtDIHU (RGB) 2 . 2 1 6 6 E - 0 3 FISSILE FEED 

1 . 0 0 0 HORRALIY ELECTRICAL POWER BASIS, ITERATIONS 
2 . 8 4 4 1 E - 0 6 HAX PONER DENSITY 6 .2501E 00 

NUCLIDE DENSITY GRANS ABSORPTION CAPTORE F ISSION PRO00CTION ETA IMPORTANCE DECAY RGH/RNE-YR 
0 - 2 3 4 5 . . . . 2 3 S - 0 9 2 . 0 3 0 1 E - 0 6 0 . 0 0 0 2 1 7 0 . 0 0 0 2 1 5 0 . 0 0 0 0 0 1 0 . 0 0 0 0 0 3 0 . 0 1 6 0 6 1 - 4 . 2 8 1 0 E 04 0 . 0 1 6 2 . 7 7 6 9 2 
P-23S 4 . 0 5 2 4 E - 0 6 1 . 5 8 2 I B - 0 3 0 . 2 9 6 3 9 7 0 . 0 6 5 0 3 7 0 . 2 3 1 3 3 1 9 . 5 6 2 9 2 9 1 . 8 9 9 2 3 8 5 . 1260B 04 0 . 0 1 .24405 
0 - 2 3 6 6 . 5 7 5 5 B - 0 7 2 . S 7 8 0 E - 0 4 0 . 0 1 1 4 4 7 0 . 0 1 1 3 8 6 0 . 0 0 0 0 6 1 0 . 0 0 0 1 6 3 0 . 0 1 4 2 7 0 - 1 . 7 3 1 1 R 04 0 . 0 1 8 1 . 9 7 9 0 8 
0 - 2 3 8 4 . 7 3 7 3 E - 0 5 1 . « 7 3 0 B - 0 2 0 . 3 1 8 7 0 5 0 . 3 1 6 6 9 9 0 . 0 0 1 9 9 2 0 . 0 0 5 4 C 9 0 . 0 1 6 9 7 0 - 6 . 6 8 0 U E 0 1 0 . 0 1 5 3 . 9 2 1 8 3 

H f - 2 3 9 4 . 7 0 9 1 E - 0 8 1 . 8697 B-05 0 . 0 0 1 4 7 4 0 . 0 0 1 4 6 1 0 . 0 0 0 0 1 3 0 . 0 0 0 0 3 4 0 . 0 2 3 0 5 7 - 3 . 1 8 8 1 E 04 0 . 3 1 5 5 6 1 1 3 . 9 9 9 9 2 
PO-239 1 . 5 0 4 1 B - 0 6 5 . 9 7 2 0 B - 0 4 0 . 2 2 0 8 6 5 0 . 0 8 4 6 1 3 0 . 1 3 6 2 4 4 0 . 3 9 1 7 6 9 1 . 7 7 3 7 9 4 7 . 9 6 6 6 E 04 0 . 0 1 . 5 5 1 8 4 
P 0 - 2 4 0 2 . 7 5 5 6 8 - 0 7 1 . 0 9 8 7 E - 0 4 0 . 0 4 2 4 2 3 0 . 0 4 2 3 0 4 0 . 0 0 0 1 1 9 0 . 0 0 0 3 6 0 0 . 0 0 8 4 8 7 - 1 . 9 2 1 " E 0 * 0 . 0 3 4 0 . 5 8 3 5 0 
P f i - 241 9 . 3 2 2 8 B - 0 8 3 . 7 3 2 5 E - 0 5 0 . 0 1 7 8 4 0 0 . 0 0 4 4 3 5 0 . 0 1 3 4 0 5 0 . 0 3 9 3 1 3 2 . 2 0 3 6 2 5 1 . 8 7 8 9 8 05 0 . 0 0 0 3 1 1 .27294 
PO-242 9 . 7 7 8 7 B - 0 9 3 . 9 3 1 3 B - 0 6 0 . 0 0 0 5 7 7 0 . 0 0 0 5 7 5 0 . 0 0 0 0 0 2 0 . 0 0 0 0 0 7 0 . 0 1 2 3 2 0 - 5 . 9 1 0 4 R 04 0 . 0 2 3 7 . 8 6 1 2 7 
A8 -243 1 . 0 0 6 6 B - 0 9 4 . 0 6 3 5 B - 0 7 0 . 0 9 0 0 4 3 0 . 0 0 0 0 4 3 0 . 000000 0 . 0 0 0 0 0 1 0 . 0 1 1 4 9 8 -4 .95841? 04 0 . 0 2 3 4 . 5 8 3 1 1 

FIXED 4 . 0 0 0 0 5 - 0 2 7 . 9 7 0 8 B - 0 1 0 . 0 2 0 3 0 9 0 . 0 2 0 3 0 9 0 . 0 0 . 0 0 . 0 - 6 . 2 0 9 2 ^ - 0 1 0 . 0 0 . 0 
1 -135 4 . 2 4 6 7 B - 1 0 9 . 52O2B-08 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 2 3 9 5 0 . 0 

X 1 - 1 3 5 9 . 4 2 7 3 E - 1 1 2 . 1 1 3 4 B - 0 8 0 . 0 2 1 0 4 0 0 . 0 2 1 0 4 0 0 . 0 0 . 0 0 . 0 - 2 . : 4 3 2 E 08 0 . 0 0 1 8 7 0 . 0 



p n - l a ; 4 . .'fr.'O-^-OR 1 . 0 4 0 9 F - 0 5 0 . 0 0 5 9 0 ) 0 , 0 0 5 9 0 1 >).. 0 0 . 0 0 . 0 - 1 .441 IE 05 0 . 0 0 0 6 9 C O 
p • - 1 u»< ' . . '9O7K-10 1 . I003»! -a7 0 . 0 0 1 3 7 1 0 . OOU'TH 0 . 0 0 . 9 0 . 0 - 1 . 0 1 9 1 F , 06 0 . 0 0 155 0 . 0 
P!'ll»;t"1 6 . 2 1 A 4 E - 1 0 1 .5283F . -07 0 . 0 0 2 5 3 1 •o.oo?roi 0 . 0 0 . 0 0 . 0 - U . 7 1 6 1 E or. 0 . 0 0 0 2 4 0 . 0 
P^- IM 1 * 1 . .J139E-09 3 . 0 5 3 1 K - 0 7 0 . 0 O.J 0 . 0 0 . 0 n.o 0.!> o.ooneo 0 . 0 
S B - 1<l«» 1 . 2 2 9 J F - 0 9 3 . 0 4 1 7 S - 0 7 0.. 008802 0.008H0. ' ' 0 . 0 0 . 0 0 . 0 - 9 . 1 0 7 I E 06 0 . 0 0 . 0 
S C - 1 » » 1-6299F. -07 3 . 8 7 0 5 E - 0 5 0.,00507i> 0 . 0 0 5 1 7 5 0 . 0 3 , 0 0 . 0 - 3 , « 5 5 7 F . 04 0 . 0 0 . 0 

FP1 3 . 4 8 4 1 5 - O f 6 . 7 6 9 1 E - 0 4 0., 018 7 2 * 0 . 0 1 8 7 2 6 0 . 0 0 . 0 0 . 0 - 5 . 7 2 0 1 E 0 3 0 . 0 0 . 0 
F P ; 1 . 1 C 1 7 S - 0 S 2 .1HOSS-03 0 , 0 0 6 0 1 ^ 0 . O 0 6 0 3 5 0 . 0 0 . 0 0 . 0 - 5 . 7 4 4 7 R 12 0 . 0 0 . 0 

CTHFR 0 . 0 
s t n 8 , 2 1 2 9 S - 0 1 0 . 9<>99fl7 0 . 3 * 3 1 6 9 0 . 99918(1 1 . 857601 FISSILE 1,349 3 9 

TI'JX. 1 0 S S » S , S I G A 2 , PIUX RATIO ( 2 ) , SHM I P.PORT ANCF.«N. H'lLTIPL IC ATION, RRriPROCM. DOHHMM3 TIME ( T J t - 1 | , COMVERSIOH R » T i r (?( 
1 . 0 S 1 1 I 14 S . 0 8 8 7 S 11 2 . 5 4 6 6 E - 3 3 5 . 00 3 0 0 S . 0 0 0 0 0 - 0 . 1 4 4 1 4 1 . 0 0 0 0 0 - 0 . 2 9 7 9 4 0 . 6 8 3 5 6 (KAfiR'. 1* 

FOEl CTCIE I O K C . 1 I C S POilER. VOU11E, TIME. LOA3 FACTOR, INTEREST, F S E l ( K « H | , D V * " < 1 E , d « T - 0/KC.1 
J.MOO.T 00 1.03000S 00 1.O0000E 00 7.50000K-01 1.000002-01 i .37259E-0S 1.90407E-05 l.o.'IBOP 02 

JA9RICATION 
PPOCESSINU 
POEL 

COST d t T H H DIRECT INDIRECT TOTAL 
C . 3 0 0 3 6 0 0 . 0 0 . 1 0 3 3 6 0 0 . 0 3 5 0 4 2 5 . 1 3 5 4 0 1 
0 . 0 - 0 . 6 0 5 7 5 2 0 . 6 0 5 7 5 2 - 0 . 1 0 3 < » 5 9 0 . 5 0 4 7 9 3 
5 . 2 7 6 8 7 9 2 . 4 1 7 9 0 1 2 . 85397*1 1 . 0 1 S M S 3 . 3 7 7 5 9 3 

•'.ItL/KW-HF >:t, NIPCYCIE RPAL YRS C . 6 6 f 6 6 7 

5 . ^ 7 7 2 S B 1 . B 3 2 K I 9 «.7«>-->089 0 . 9 1 2 6 9 8 4 , 7 1 7 7 8 7 , ENFRTY (flWE-YR), SIM 2 . 5 0 0 0 3 S - 0 6 2 , 5 0 0 0 .>F.-flt> 

CTCLT, I T . K, r*sr FEED, I* - TT, POWER, CS, YRS, COST 

13 
12 
13 
14 
15 
16 
17 
18 
19 
20 

OYERAl l 

7 . 1 9 2 0 1 
7 . 9 2 2 2 0 
8 . 6 6 6 6 8 
9 . 4 2 7 7 7 

1 0 . 2 0 6 2 5 
1 1 . 0 1 1 4 6 
' 1 . 8 * 1 5 5 
1 2 . 7 0 3 7 6 
1 3 . 6 0 4 9 2 
1 4 . 5 5 4 2 4 
1 5 . 0 4 2 2 7 

CCST ESTIMATE OISCOQ 
CCST ESTIMATE DISCOD 

0 , 6 9 1 0 1 
0 . 6 7 8 6 1 
0 . 6 6 4 7 6 
0 . 6 4 9 3 2 
0 . 6 3 2 1 7 
0 . 6 1 3 1 2 
0 . S 9 1 9 4 
0 . 5 6 8 3 5 
0 . 5 4 1 9 6 
0 , 5 1 2 2 6 
0 . 6 7 3 3 6 

STIHU ENERGY 
HTIHG ENERGY 

1 . 1 9 6 7 3 S 
1 . 1 d 6 6 1 E 
1 . 1 7 6 4 2 F 
1 . 1 6 7 8 6 E 
1 . 1 5 9 4 9 8 
1 . VJ296P 
1 . 1 4 8 3 8 E 
1 , 1 4 3 8 4 E 
1 . 1 3 9 7 3 5 
1 . 1 3 6 4 8 E 
3 . 5 9 6 9 5 E 
ON THE 8 
FR01 1 1 0 

3 . 6 3 6 5 3 B 
3 . 6 3 9 6 0 B 
3 . 6 4 9 7 5 E 
3 . 6 5 9 4 7 E 
3 . 6 6 6 8 4 E 
3 . 6 7 4 3 6 E 
3 . 6 7 7 7 6 -
3 . 6 8 4 8 6 E 
3 . 6 9 1 2 7 8 
3 . 6 9 6 3 9 8 
7 . 9 4 6 7 4 E 

A M S OP OHE-
-CYCL8 EXPQSU 

0 2 
0 2 
0 2 
02 
02 
0 2 
0 2 
02 
0 2 
12 
V3 

02 2 . 4 7 3 3 3 E 0 2 
0 2 2 . 4 9 1 6 0 * 02 
02 2 . 5 0 7 3 5 R 0 2 
0 2 2 . 5 2 1 3 9 E 0 2 
02 2 . 5 2 9 3 8 E 0 2 
02 2 . 5 4 1 0 2 E 0 2 
02 2 . 5 5 1 5 4 E 0 2 
02 2 . 5 5 9 9 2 F . 0 2 
0 2 2 . 5 6 7 8 4 E 0 2 
02 1. 1 3 9 2 5 E 0 3 
0 3 5 . 7 4 5 8 4 B 0 3 

QUARTER YEARS 
RE POIMTS {ROT A 

16 1 .776 f iE -06 J.'-OOOP oo o.f.nih 

0 . 8 3 0 6 3 1 . 2 0 0 0 5 E 04 4 . 4 4 4 6 2 
0 . 8 3 1 0 4 1 . 2 0 0 0 6 E 09 4 . 9 5 0 7 0 
0 . 8 3 1 3 8 1 . 2 0 0 0 5 E 09 4 . 9 6 308 
0 . 8 3 1 6 6 1 . 2 0 0 0 5 E 09 4 . 9 7 9 7 0 
0 . 8 3 1 8 5 1 . 2 0 0 1 0 E 09 4 . 9 9 4 3 1 
0 . 8 3 1 9 2 1 . 2 0 0 0 1 E 09 5 . 0 2 4 3 6 
0 . 8 3 1 9 4 1 . 2 0 0 0 6 E 0 9 5 . 0 5 6 4 3 
0 . 8 3 1 9 4 1 . 2 0 0 0 5 P 09 4 . 8 8 3 1 2 
0 . 8 3 1 9 1 1 . 2 0 0 0 •* 09 4 . 6 9 8 2 6 
0 . 8 3 1 8 6 1 . 2 1 0 0 9 E 09 0 . 9 9 5 2 5 
0 . 8 3 1 7 5 1 . 2 0 0 0 4 E 09 5 . 9 4 6 4 7 

5 . 8 6 0 9 7 
P EST!BATE) 5 . 5 7 6 7 9 

A DIRECT ACCCOITING OF THE T I B S OCCORANCE OP COSTS YIELDS A FOBL COST OP (SEE S01SART ABOVE) 5 . 4 4 6 2 9 

CASE EHO HOKUM., 0 - 2 3 3 PEED HITH 4 S1B20NES PROCESSOR (SEC) 

I 

0 . 6 6 6 7 4 . M 7f» 

7 . 9 H 



CONTINUING «ITH RECYCLE, CYCLE COUNT, MDCYCLB TIRE (PULL PONER YEARS) 5 4 . 5 0 0 
SEARCH IT 19 6 .867055E 00 9 . 2 6 6 4 36E-03 S.OOOOOOB 00 5.OOOOOOE 30 9 .959201B 12 6 .300617E 00 9 . 9 8 6 1 9 4 E - 0 1 
SEARCH IT 20 6 .93S720E 00 9 . 9 9 9 9 9 8 B - 0 3 5.OOOOOOE 00 5 .000000E 00 9 .862509E 12 6 .3056S4E 00 9 . 9 9 0 0 6 5 R - 0 1 
SEARCH IT 21 6 . 9 6 1 S 0 3 B 00 3 . 7 1 8 2 1 2 E - 0 3 3 . 7 5 0 0 0 0 E 00 S.OOOOOOB 00 9 .8295591! 12 6 .269040E 00 9 . 9 9 3 4 2 5 B - 0 1 

» • • CORY8RGBSC8 ROT SATISFIED OH ITERATION CYCLE 5 KtTt 0 . 9 9 9 3 4 

ACJOSTED INITIAL CONCENTRATIONS (SBARCR E1GENYAL0B 4 . 5 7 2 4 7 6 . 9 6 1 5 0 ) 
0 . 0 0 . 0 0 . 0 3 .007B-O7 7 . 0 7 1 B - 0 5 2 . 4 1 1 B - 0 4 5 . 0 0 0 B - 0 5 0 . 0 
2 . 7 4 5 B - 0 7 4 . 0 0 0 E - 0 2 0 . 0 0 . 0 0 . 0 3 . 0 0 . 0 0 . 0 

2 . 2 1 8 E - 0 6 7 . 9 8 5 E - 0 7 6 . 0 5 7 E - 0 7 3 . 8 1 7 E - 0 7 
0 . 0 0 . 0 0 . 0 0 . 0 

DISCHARGE CONCENTRATIONS 
0 . 0 0 . 0 0 . 0 2 . 8 2 6 E - 0 7 6 . 3 3 8 E - 0 5 2 . 3 6 5 E - 0 4 4 . 9 5 0 E - 0 5 4 . 6 1 4 E - 0 9 2 . 2 2 3 E - 0 6 8 . 0 1 3 B - 0 7 5 . 8 7 3 E - 0 7 3 . 9 0 1 8 - 0 7 
2 . 9 0 3 E - 0 7 4 . 0 0 0 B - 0 2 4 . 0 2 5 E - 1 0 3 . 8 0 9 E - 1 0 1 .163B-07 2 . 4 8 7 E - 1 0 9 . 1 8 8 E - 1 0 A . 7 8 3 E - 1 0 7. 230E-09 3 . 5 8 9 E - 0 7 6 . 7 2 6 E - 0 6 2 . 0 7 1 E - 0 5 

JBPERBNCE CORCITIOMS rOR THE EXPOSURE PERIOD (TRS) 
FISSILE LOADING (KGH) 2 . 7 2 4 9 E - 0 2 FISSILE FBEO 

1 . 0 0 0 NORNAILY ELECTRICAL POWER TASIS, JTRFATIQNS 21 
2 . 9 7 2 8 E - 0 5 BAI POWRR DENSITY S.2690E 00 

NUCLIDE DENSITY GRANS ABSORPTION CAPTURE F ISS ION PBOPOCTION ETA inPORTAHCE DECAY KGN/RNE-YR 
0 -234 2 . 9 1 4 8 E - 0 7 1 . 1 3 3 1 E - 0 4 0 . 0 0 1 1 8 2 0 . 0 0 1 1 7 4 0 . 0 0 0 0 3 7 0 . 0 0 0 0 1 9 0 . 0 1 6 0 6 1 - 4 . 3764R 03 0 . 0 1 6 2 . 7 7 6 9 5 
<>-235 6 . 6 9 3 0 E - 0 5 2 . 6 1 3 0 E - 0 2 0 . 4 7 8 3 3 1 0 . 1 0 4 9 5 7 0 . 3 7 3 3 2 7 0 . 9 0 8 4 6 5 1 , 8 9 9 2 3 7 3 . 7 4 0 6 E 03 0 . 0 1 . 2 4 4 0 5 
0 - 2 3 6 2 . 3 8 7 7 E - 0 4 9 . 3 6 1 2 E - 0 2 0 . 4 0 6 1 6 4 3 . 4 0 3 9 9 5 3 . 0 0 2 1 6 9 0 . 0 0 5 7 9 6 0 . 0 1 4 2 7 0 - 1 . 7 1 1 5 * 0 1 0 . 0 1 8 1 . 9 7 9 1 4 
0 - 2 3 8 4 . 9 7 4 8 5 - 0 5 1 . 9 * 6 9 E - 0 2 0 . 0 3 2 7 0 2 0 . 0 3 2 4 9 7 3 . 0 3 0 2 0 4 0 . 0 0 0 5 5 5 0 . 0 1 6 9 7 0 - 6 . 6 1 3 1 R 0? 3 . 0 1 5 ^ . 9 2 1 6 6 

NF-239 4 . 6 5 3 3 2 - 0 9 1 „ 8 4 / 6 E - 0 6 0 . 0 0 0 0 1 4 0 . 0 0 0 0 1 4 3 . 0 3 0 0 0 0 0 . 0 0 0 0 0 0 0 , 0 2 3 0 5 7 - 3 . 2 4 2 < i E 03 0 . 0 1 2 5 9 1 1 3 . 9 9 9 8 9 
P * - 2 3 9 2 . 2 1 9 2 E - 0 6 8 . 8 1 1 4 1 - 0 4 0 . 0 3 1 8 4 2 3 . 0 1 2 1 9 8 0 . 0 1 9 6 4 2 0 . 0 5 6 4 9 1 1 . 7 7 3 7 9 5 4 . 8 0 1 0 E 03 0 . 0 1 . 6 5 1 8 4 
?«1-240 •». 9 9 8 7 3 - 0 7 3 . 1 9 9 1 8 - 0 4 0 . 0 1 2 0 3 2 3 . 0 1 1 9 9 9 0 . 0 0 0 0 3 4 0 . 0 0 0 1 0 2 o.ooe4«i - 2 . 2 3 5 7 E 04 0 . 0 3 4 0 . 5 8 3 5 0 
P" -241 • = . 9 5 6 5 5 - 0 7 2.. 3 9 4 8 B - 0 4 0 . 0 1 1 1 3 8 3 . 0 0 2 7 6 9 0 . 0 0 8 369 0 . 3 2 4 5 4 3 2 , 2 0 3 6 2 4 1 .4664E 04 0 . 0 0 2 0 6 1 .27294 
? ? - 2 4 2 3 . 8 6 1 9 E - 0 7 1 . 5 5 2 6 B - 0 4 0 . 0 0 2 2 2 ? 0 . 0 0 2 2 1 9 0 . 0 0 0 0 0 9 0 . 0 0 0 0 2 / T . 0 1 2 3 2 0 - 5 . 9 6 9 4 E 0 1 0 . 0 237.B-5127 
AN-243 2 . 8 2 4 S E - 0 7 1 . 1 4 0 2 E - 0 4 0 . 0 0 1 1 3 6 0 . 0 0 1 1 8 1 0 . 0 0 0 3 0 5 3 . 0 0 0 0 1 6 0 . 0 1 3 4 9 R - 5 . 5 0 1 9 2 03 0 . 0 2 3 4 . 5 8 3 1 5 

JIXED « » 0 0 0 0 E - O 2 7 . 9 7 0 8 E - 0 1 3 . 0 0 1 9 8 4 0 . 0 0 1 9 8 4 0 . 0 0 . 0 0 . 0 - 7 . 0 9 f . ? S - 0 2 0 . 0 0 . 0 
1 -135 0 . 2 4 7 8 5 - 1 0 9 . 5 2 2 7 8 - 0 8 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 2 5 0 4 0 . 0 

X J - 1 3 S 4 . 0 1 4 8 E - 1 0 9 . 0 0 0 4 E - 0 8 J . 0 0 8 7 5 5 0 , 0 0 8 7 5 5 0 . 0 0 , 3 O.Q - 3 . 3 3 1 9 ? ! 07 0 . 0 U 2 4 0 . 0 
" " - 1 4 7 6 . 6 7 6 9 5 - 0 9 1 . 6 2 9 9 E - 0 5 0 . 0 0 0 9 0 3 0 . 0 0 0 9 0 3 0 . 0 0 . 0 0 . 0 - 1 . 4 6 4 0 2 04 0 . 0 0 1 1 4 0 . 0 
P?l-148 1 . 4 3 2 5 5 - 1 0 3 . 5 2 0 6 E - 0 8 0 . 0 0 0 0 4 2 3 . 0 0 0 3 4 2 0 . 0 0 . 0 O.C - 2 . 9 9 3 " F 05 0 . 0 0 0 4 4 0 . 0 
PM148H 5 . 2 8 6 0 E - 1 0 1 .299 I F - 0 7 0 . 0 0 0 2 1 3 0 . 0 0 0 2 1 0 0 . 0 3 . 0 D.O - 5 . 1994R 0 r . 0 . 0 0 0 2 1 0 . 0 
PS-149 6 . 7 1 0 7 5 - 1 0 1 . 6 6 0 4 E - 0 7 0 . 0 0 . 3 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 5 0 0 0 . 0 
SB-149 7 . 1 2 3 4 E - 0 9 1 . 7 6 3 7 E - 0 6 0,. 004987 0 . 0 0 * 9 8 7 3 . 0 0 . 0 0 . 0 - 1 . 0 6 6 1 P 06 3 . 0 0 . 0 
NT -143 1 . 8 6 7 7 E - 0 7 4 . 4 3 5 0 E - 0 5 0.. 0 0 0 5 6 8 J . 0 0 0 5 6 8 0 . 0 0 . 0 0 . 0 - 4 . 4 4 1 : 5 03 0 . 0 0 . 0 

FP1 3 . 4 6 5 4 E - 0 6 6 - 7 3 2 9 E - 0 4 0,. 0 0 1 8 2 0 3 . 0 3 1 9 2 0 0 . 0 0 . 0 OiO - 5 . 9 1 8 0 * 02 3 . 0 0 . 0 
TP2 

CTHTR 
SOS 

1 , 0 6 4 5 5 - 0 5 2 . 068 I E - 0 3 0 . 0 0 0 5 7 0 
0 . 0 
0 . 9 9 6 6 5 9 

0 . 0 0 0 5 7 0 0 . 0 0 . 0 0 . 0 - 5 . 8 7 2 T K 0 1 0 . 0 0 . 0 TP2 
CTHTR 

SOS 9 . 4 1 1 2 E - 0 1 

0 . 0 0 0 5 7 0 
0 . 0 
0 . 9 9 6 6 5 9 3 . 4 0 3 7 6 * 0 . 9 9 6 0 0 4 1 . 8 9 8 0 7 8 P I S S I ! " 1 . 2 5 2 5 8 

FUJX. LCSS5S, SIGA2. FLUX RATIO ( 2 ) , SOS IHPORTANCE*V, "HLTIPlIC ATIOH, RECIPROCAL OO'.lflllVr, TIME ( Y 8 - 1 I , CONVERSION !»AT!<" { i) 
<.8?°6E 12 4.E692E 11 2 . 1 0 6 2 5 - 0 2 r , 3 0 0 0 0 S , 0 3 0 0 0 - 3 . 2 2 3 4 2 0 . 9 3 9 3 4 - 0 . 0 7 5 7 1 0 . 0 8 5 0 0 0 .0R758 

F"Bl CYCtB ECONOMICS POVER, VOL'JRE, TINE, LOAD FACTOR, INTFR5ST, F5ED (K .m) , niSDIA ROE, "!WT-D/KGfl 
2 .59762E 00 1 .000005 00 1.00000E 00 7 . 5 0 0 0 3 5 - 0 1 1 .000 OOf.- 0 1 1 .44414E-04 1.37U32R-04 l.r>r<UI»7F 01 

FABRICATION 
P60CFSSIVG 
P1EI 

COST 
1 .90288a 
0 . 0 
0 . 1 

RETURN 
3 . 0 

- 4 . 162243 
0 . 0 

DIRECT 
1 .902884 
4 . 162240 
0 . 0 

INDIRECT 
0 . .12200 1 

- 3 . 6 9 3 7 0 7 
0 . 0 

TOTAL 
2 , 1 2 4 9 0 6 
3 .46R534 
O.C 

JIIH/RV-HR EI., "1IDCYCLP REM Yflf ' . . «)«»«*«) 9 «j 

1 . '302194 - 4 . 1 5 2 2 4 0 - . 0 * 5 125 - 0 . 4 7 1 7 0 5 5 . 5 9 3 4 1 9 , FVERGY (N«'E-YR), «5'lv) ?.5O7h1J>0<. 1. ?fi07 !ip-0r< 



CTCtF THPOVAWAT COST ESTIMATE, 3IBECT, TOT M. I„0u474 1.07 r<76 

CCST LEVEHZFD OYER S FUEL CYCJ.'S »« alSCCII'iT FACTOrt 0 . 0 7 0 0 , PFA1. YKAPfi 6. (.67 
IABRICATION 0 . * 9 0 0 9 f 0 . 0 J.t>900<><. 0 . 0 3 7 9 4 9 0 .7;80 l»5 
rSCCPSSIMG 0 . 0 -1.ttf.0S2f. l.tthOSJf. -<1. 315467 1 .145059 

?0EL 3 . 5 5 9 6 2 3 1 .2*9733 2 . 3 0 8 9 9 0 0 . 8 5 7 1 9 6 3 . 1 6 6 0 3 6 

SOS 4 . 2 4 8 7 1 9 - 0 . 2 1 0 7 9 3 4 . 4 5 9 5 1 2 0 . 5 7 9 5 7 8 5 . 0 3 9 1 8 9 , fcNERSY (NNE-YP) , SON 1. 25075E-05 

CCST BY DISCOUNTING ONLY AT REFERENCE BATE 0 . 0 7 0 3 0 
FABRICATION 0 . 6 9 0 0 9 6 0 . 0 0 . 6 9 0 0 9 6 0 . 0 1 5 * 3 5 0 . 7 0 5 5 3 1 
PROCESSING 0 . 0 - 1 . 1 6 0 5 2 6 1 ,460526 - 0 . 2 3 2 9 8 * 1 .227542 
FIEl 2 . 3 6 4 8 7 3 - 2 . 6 3 2 6 5 « 4 . 9 9 7 5 3 1 - 0 . 1 2 2 0 2 2 4 . 8 7 5 5 0 9 

SOS 3 . 0 5 * 9 6 9 - 4 . 0 0 3 1 9 4 7 . 1 4 8 1 5 2 - 0 . 3 3 9 5 7 1 6 . 8 0 8 5 6 1 , ENBRJY (I1SE-YR) , SUB 1 .25075E-05 

CCS1 ESTINATE « T H DISCOUNTING ONLY AT T«ICE THE RATE 6 . 7 1 0 5 7 

THBOHHWHT CCST ESTIMATE. DIRECT, TOTAL, AND WITH ONLY DISCOUNTING 4, ( .50P0 5 . 3 9 4 1 2 5 . 2 5 9 9 6 

CYCLE, IT. K, MSS PEED, EXIT. POWER. CR, YHS, COST 5 21 0 . 9 9 9 3 2 . 8 7 2 8 E - 0 5 2 . 5 9 6 3 E - 0 5 2 .5076E 00 0.0H50 6 . 0 0 0 0 r>.V<14 

S0BHED TERTIIB PEED, DISCHARGE, NET USAGE (KG1) 9 . 9 8 4 5 3 E - 0 5 9 . 2 7 9 9 3 E - 0 5 6 . 0 4 6 5 8 E - 0 6 
SOMSP FISSIIE TEED, NAREOP, DISCHARGE, NET PRODUCTION (KGN) 4 . 5 9 6 0 6 B - 0 5 0 . 0 3. 71033F-05 - 8 . i)57 21f-0f> 

FISSILE (RGN/SNE-YR), CONVERSION, AND RECIPROCAL DOTDLING THE (YRS- 1) 1 .32434 0.4665ft - 0 . 1 4 4 5 4 

ORE ( 1 - 2 3 5 FED) INITIAL, PEED, DISCHARGE, NET (N3N) 6 . 5 b 1297E-07 5 . 6 2 2 0 0 1 E - 0 1 8 . 5 5 9 7 2 6 P - 0 6 ' . 6 2 1 9 15F-0 1 

1A*8-nP FISSILE ASSOCIATED MTH 0»E AND ORB 3 . 4 7 1 9 8 5 8 - 0 5 8 . 0 0 9 8 6 6 E - 0 6 i 

CASE END NOFRAL, CASE TO CHECK CERTAIN OPTIONS PROCESSOR (SEC) 2 . 0 * 

0 - 2 3 5 . 0 - 2 3 8 FEES, 7 1 1 TOTAL HBAtY KETAL 

CCKROL OPTIONS 2 0 » « - 1 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DATA 1 .000E 00 0 . 0 0 . 0 0 . 0 5 . 0 0 0 E - 0 1 1 .600E-03 5 .000E 00 2 .000E 12 4 . 0 0 0 E - 0 1 2 .500P 00 4 . 0 0 0 E - 0 2 1.000E 00 
INITIAL COHCIITTRATIOIIS 0 . 0 0 . 0 0 . 0 0 . 0 1 .000US-05 0 . 0 1 .0000E-00 0 . 0 

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 5.0OOOE-02 0 . 0 0 . 0 0 . 0 0 . 0 

ACJOSTBD INITIAL CONCENTRATIONS (SEARCH EIGENVALUE 1 .00000 0 .42929 ) 
O.C 0 . 0 0 . 0 0 . 0 4 . 2 9 3 E - 0 6 0 . 0 1 .057E-04 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 5 . 0 0 0 S - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

MSCRARGE ACTIHI0B COHCENTRATIORS, STEPS 100 
0 . 0 0 . 0 0 . 0 0 . 0 1 .753E-06 4 . 2 5 7 E - 0 7 1 .032B-04 4 . 6 2 5 E - 0 8 I .071E-O6 2 . M U E - 0 7 1 .456B-07 3 . 1R8R-0R 
1 .609E-09 5 .0C0B-02 

http://-1.ttf.0S2f


REFERENCE CONDITIONS FOB THB EXPOSURE PERIOD (TRS) 
FISSILE LOADING (KGB) 1 . 3 9 5 4 B - 0 3 FISSILE PEED 

0 . 5 0 0 RORBALLT ELECTRICAL POUEP BASIT, ITERATIONS 10 
1 .6760E-06 BAX POSER DENSITY 6 .2494E 00 

NUCLIDE 
3 -235 
0 -236 
0 - 2 3 8 

NP-239 
PU-239 
PO-240 
PO-241 
PO-242 
AB-243 

FIX BO 
1-135 

XP-135 
PB-147 
PB-I%8 
pm«en 
PH-149 
SF-149 
I IC-143 

?P1 
r»2 

CTHrR 
S7S 

CMSJTI 
2 . 7 4 3 5 8 - 0 6 
2 . 6 * 6 3 8 - 0 7 
1 . 0 4 4 3 E - 0 4 
4 . 6 8 1 0 8 - 0 8 
7 . 7 8 5 5 8 - 0 7 
1 . 1 8 1 5 8 - 0 7 
3 . 8156B-08 
3 . 5 9 6 9 8 - 0 9 
8 . 4 6 0 1 E - 1 1 
5 . 0 0 0 0 B - 0 2 
4 . k 6 5 6 B - 1 0 
5 . 2 3 6 7 B - 1 1 
2 . 9 8 6 0 8 - 0 8 
3 . 1 8 8 2 8 - 1 0 
2 . 1 4 6 3 B - 1 0 
8 . 6 0 7 6 B - 1 0 
4 . 4 0 7 8 B - 1 0 
8 . 1 3 0 6 3 - 0 8 
1 .72C0E-06 
5 . 3 4 6 5 E - 0 6 

GRABS 
. 0 7 1 1 8 - 0 3 
, 0 3 7 5 E - 0 4 
, 1 2 9 0 E - 0 2 
, 8 5 8 6 8 - 0 5 
. 0 9 1 2 8 - 0 % 
, 7 1 0 5 * - 0 5 
5 2 7 6 8 - 0 5 

. 4 4 6 0 8 - 0 6 
, 4 1 5 2 8 - 0 8 
, 9 6 3 5 8 - 0 1 
, 5 6 2 5 8 - 0 6 
1 7 4 0 8 - 0 * 
2 8 9 1 8 - 0 6 
8 3 5 5 8 - 1 8 
274 8 8 - 0 8 
1 2 9 7 8 - 0 7 
0 9 0 6 8 - 0 7 
9 3 0 7 8 - 0 5 
3 4 1 7 E - 0 4 
0 3 8 8 8 - 0 3 

1.0406E 00 

ABSORPTION 
0 . 3 0 7 4 2 1 
0 . 0 0 2 0 4 7 
0 . 3 1 7 4 8 0 
0 . 0 0 0 9 2 6 
0 . 196678 
0 . 0 3 3 9 3 4 
0 . 0 1 2 1 6 6 
0 . 0 0 0 1 0 0 
0 . 0 0 0 0 0 5 
0 . 0 4 2 4 6 4 
0 . 0 
u . 0 2 2 9 6 2 
0 . 0 0 2 6 0 1 
0 . 0 0 0 4 4 1 
0 . 0 0 1 1 1 9 

0 
0 0 6 1 6 5 
004457 
007 0 5 * 
0 0 1 9 7 1 
04 0000 
0 0 0 0 1 2 

CAPTORB 
0 . 0 S 3 4 0 3 
3 . 0 0 2 0 3 7 
0 . 3 1 5 7 3 3 
0 . 0 0 0 9 2 1 
0 . 0 7 4 3 7 2 
0 . 0 3 3 9 0 6 
0 . 0 0 3 1 8 0 
0 . 0 0 0 1 0 0 
3 . 0 0 0 0 0 5 
0 . 0 4 2 4 6 4 
0 . 0 
0 . 0 2 2 9 6 2 
0 . 0 0 2 6 0 1 
0 . 0 0 0 4 4 1 
0 . 0 0 1 1 3 9 
0 . 0 
0 . 0 0 6 1 6 5 
0 . 0 0 4 4 5 7 
3 . 0 0 7 0 5 4 
3 . 0 0 1 9 7 3 

FISSION 
0 . 2 5 3 9 8 4 
0 . 0 0 0 0 1 0 
0 . 0 0 1 7 3 4 
0 . 0 0 0 0 0 5 
0 . 1 2 2 3 0 4 
0 . 0 0 0 0 2 7 
0 . 0 C 3 9 8 7 
0 . 0 0 0 0 0 0 
0 . 0 0 0 0 0 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

PRODUCTION 
0 . 6 1 7 3 9 2 
0 . 0 0 0 0 2 6 
0 . 0 0 4 7 0 8 
0 . 0 0 0 0 1 3 
0 . 3 5 1 4 4 8 
0 . 0 0 0 0 8 2 
0 . 0 2 6 3 5 0 

000001 
,000000 
0 
0 
0 
0 
0 
0 
0 
0 

3 . 0 
0 . 0 
0 . 0 

ETA 
2 . 0 0 B 2 9 3 
0 . 0 1 2 6 8 5 
0 . 0 1 4 8 1 0 
0 . 0 1 4 4 0 2 
1 . 7 8 6 9 2 4 
0 . 0 0 2 4 1 2 
2 . 165793 

0 1 0 2 9 2 
0 0 3 9 4 1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 . 0 

IBPORTANCE 
1 . 4 1 2 1 8 05 

- 7 . 3 4 3 7 R 0 1 
- 2 . B 6 4 8 E 0 3 
- 1 . 6 9 B 3 E 04 

2 .6488E 05 
- 2 . 0 9 6 4 B 05 

4 . 5 4 3 1 E 05 
• 2 . 6 0 5 6 E 04 
- 4 . 3 9 3 0 E 04 
- 6 . 2 8 9 6 E - 0 1 

0 . 0 
- 3 . 1 9 5 1 E 08 
- 7 . 6 0 9 5 E 04 
- 1 . 3 1 4 2 E Ofi 
-4 .049AR 06 

0 . 0 
- 1 . 0 1 " 7 E 07 
-4.03<12R 04 
- 3 . 4 2 9 2 E 0 1 
- 3 . 1 7 2 2 K 0? 

DECAY 
0 . 0 
0 . 0 

0 
31494 
0 
0 
00013 

0 . 0 
0 . 0 
0 . 0 
0 . 0 2 4 1 5 
0 . 0 0 2 1 * 
0 . 0 0 0 4 4 
0.0009U 
o.ooooa 
0.0061ft 
0.0 
0.0 
0.0 

KGB/BSR-YR 
1 . 1 7 5 2 4 

2 0 4 . 7 1 7 1 9 
1 7 6 . 1 3 6 7 6 
1 8 2 . 5 0 1 5 9 

1 . 5 3 9 4 0 
1 1 8 1 . 9 2 6 5 1 

1 . 29496 
2 8 4 . 7 3 3 1 5 
R 0 3 . 5 2 7 8 3 

0 . 0 
.0 
. 0 
,0 
.0 
.0 
.0 

0 . 0 

0 . 3 8 7 0 5 0 1 . 0 0 0 0 1 9 1 . 9 2 7 6 7 1 PlSPIt." 

0 . 0 
0 . 0 
0 . 0 
0 . 0 

1.2101ft 

FLOX, LOSSES, SI3A2. FLM RATIO ( 2 ) , SUB I BPORT ANCE'N, BIJI.TIPI. IC ATION, RECIPROCA1 D O I i n m i TTPE ( Y P - 1 ) , CONVERSION m j r > |2) 
2 .0577E 14 5 .0683B 11 1 . 6 0 7 9 S - 0 3 1 .00496 1 .00496 3 . 2 1 7 1 2 1 . 1 0 0 0 0 - 3 . 4 5 7 M 0 . 6 9 6 2 6 3 . 6 7 r . u 5 

OPT I M.I EXRICHBENT, IT, TAILS, , 4 5 PRO00CT COST, ORE (KGI/GB) 0 . 0 0 1 8 5 5 0 , 0 0 . 2 1 0 7 0 0 

P1EL CYCLE FCOROSICS POMES, 70H>*E. TISE, LOA3 FACTOR, INTEREST, PESO (Kill) , OISCHATflE, BWT-D/KfiN 
2 .49997E 00 1.00000E 00 5 . 0 0 0 0 0 E - 0 1 7 . 5 0 0 0 0 E - 0 1 1..00000K-01 4 .36B20E-05 4 . 1 A 3 2 9 E - 0 5 2 . 6 1 1 1 6 * 01 

COST SETORR DIRECT INDIRECT T0TA1 
FABRICATION 1 .154684 0 . 0 1. 1546.B4 0 . 0 " 6 ? 2 3 1 .2S0907 
PPCCSSSI"U 0 . 0 - 2 . 5 U 1 6 3 9 2 , 5 4 1 6 3 * - 0 . 3 3 8 8 8 5 2 . 2 0 2 7 5 4 
•DEL 5 . 4 2 3 4 2 5 2 . 8 8 1 4 0 1 2 . 5 4 2 0 2 4 0 . 8 3 6 1 3 7 3 . 1 7 8 1 6 0 

1IH./KW-1IP St., rlDCYCLE PEM YRf, 0 . 3 1 3 1 3 1 

;OB 6 . 5 7 8 1 0 9 0 . 3 3 9 7 6 2 6 . 2 1 8 3 4 7 0 . 5 9 1 4 7 4 6 . P H 8 2 1 , ENP.RTY ( K V E - Y R ) , .IIIH 1 . 2«90<tP-3« 1 .2410HP-O6 

CYCLE, IT , K, FISS PEED, EXIT, POWER, CR, YR:5, COST 1 10 1 .0000 1 . 6 7 6 0 F - 0 6 1.1B62T-06 2 .50J0P 00 1.69ft J 0. JUT ' . . M i l l 

CCMTISOING «ITH 53CYCIE, CYCLE COUNT, HIOCTCL! TIBf (PULL POiER YEARS) 15 7 . 2 5 0 

ACJQSTE9 'SITIAL C03CEKTF.ATIOSS (SEARCH EIGENVALUE 0 . 1 6 8 9 7 0 .16921 ) 
0 . 0 0 . 0 f .O 0 . 0 5 .49PE-06 3 . 0 3 3 E - 0 6 9 .652E-01 . 0 . 0 
6 . 0 8 2 E - 0 7 5 . 0 0 0 E - 0 2 0 . 0 0 . 0 0 . 0 i.i J.O 0 . 0 

2 . 6 9 0 B - 3 6 9 . 1 4 1 S - 1 7 7 . 4 7 9 K - 0 7 R . 6 1 2 S - 3 7 
0 . 0 0 . 0 0 . 0 0 . 0 

3ISCHAP.GE CONCENTRATIONS 
0 . 0 0 . 0 0 . 0 O.J 1. 385E-06 3 . 1 8 1 E - 0 6 9 . 4 S 1 E - 0 5 3 . f t63E-08 2 . 6 7 0 r - 3 C 9.25 r >E-07 7. r ,72R-" •* «..-")2»-07 
6 . 4 9 0 S - 0 7 ^.OOOE-02 3 . 9 5 2 E - 1 0 1 . 2 1 7 2 - 1 0 5 . 1 2 4 E - 0 8 3 . 3 7 4 B - 1 0 5 . 3 7 9 » - 1 0 %.792r-10 1 . 3 l 2 E - ) 9 1.r»16R-(J7 l.«76j»-Of. 1 . 0 9 b » - o r 
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POBl COST AMALTSIS 
COST LEVEIIZED OTE8 15 PO U CTCLES AT 3ISC0HNT FACTOR )700 

(ABDICATION 
PROCESSING 
POBl 

SON 

COST RBT'tRH DIRECT INDIRECT -OTAl 
1 . 1 6 0 0 9 8 0 . 0 1 . 1 6 0 0 9 9 0 .13940C 1 . 2 9 9 4 9 9 
0 . 0 - 2 . 5 5 0 3 7 6 2 . 5 5 0 3 7 6 - 0 . 2 6 4 5 7 2 2 . 2 8 5 3 0 4 
8 * * 8 * 3 3 * 5 . 6 4 * 3 9 3 2 . 8 3 9 9 * 1 1 . 6 2 5 9 4 3 4 , 4 6 5 8 8 4 

9 . 6 4 4 4 3 2 3 . 0 9 4 0 1 7 6 . 5 5 0 * 1 5 1 . 5 0 0 7 7 2 0 . 0 5 1 1 0 7 

REAL TEARS 1 0 . 0 0 0 »NFRGY (FINE-TR) 

NItT./E«-HR BI.ECTRIC 

1.8750 r »B-0^ 

TOTAL BITH CUMTBRIT BNBRGT ACCOORTIKG 

COST 8T DISCOOBTIIKS OBIT XT BBPBRRNCE RATE 

FABRICATION) 
PPOCESSING 

son 

1.160098 
0 .0 
3.236991 

0.0 
-7.550376 
0.459893 

1.160095 
2.550376 
2.777102 

0.07000 

0.109015 
-0.140M22 

0.622647 

7 . 9 1 0 4 3 

1 . 2 6 9 1 1 4 
2 . 4 0 9 9 5 4 
3 . 3 9 9 7 5 0 

4 . 3 9 7 0 8 9 - 2 . 0 9 0 4 8 7 6 , 4 8 7 5 7 6 0 . 5 9 1 2 4 1 7 . 0 7 8 8 1 7 

COST ONtT DISCOUNTING NITR QOARTERLY ENERGY ACCOUNTING 6 . 9 5 5 0 6 , AND AT TWICE THE FATE 7 . 6 7 2 5 7 

THR01A«AY COST ESTIHATE, DIRECT, TOTAL 1 0 . 3 4 6 5 4 1 1 . 2 6 7 0 9 TOTAL ANNUAL AND QUARTERLT ONLT DISCOUNTING, 1 1 . 0 5 2 5 3 10.fl*«no 

TBB CSANGB «NO TOTAL COST POR PIFTT PERCENT INCREASE IN UNIT COSTS 

PAP*XCATXOR 
PROCESSING 
POEl 

0.649749 8.700935 
1.143901 9.19408U 
2.232942 10.28*128 

DISTRIBOTIOB OP THE COSTS AFIEP THE INCREASE BY PIPTT PERCENT 

FABRICATION 
PROCESSING 
POEl 

SCN 

COST 
1.7*0147 
0 .0 

12.726501 

RETURN 
0 . 0 

- 3 . 8 2 5 5 6 3 
8 . 4 6 6 5 1 9 

DIRECT 
1 . 7 * 0 1 4 7 
3 . 8 2 5 5 6 3 
4 . 2 5 9 9 1 2 

INDIRECT 
0.209101 

- 0 . 3 9 6 8 5 8 
2 . 4 3 8 9 1 * 

TOTAL 
1 . 9 * 9 2 4 7 
3 . 4 2 8 7 0 5 
6 . 6 9 8 8 2 6 

14.46C647 4 . 6 4 1 0 2 6 9 . 8 2 5 6 2 2 2 . 2 5 1 1 5 7 1 2 , 0 7 6 7 7 8 

1ILI/KR-HR ELECTRIC 

ADDITIONAL CCKTXtlQOOS FUELING CHARGES - FABRICATION DIRECT, INDIRECT, POEL INDIRECT, TOTAL 
HISTORT 0 . 0 7 6 9 8 0 . 0 3 8 1 0 0 . 0 8 9 4 8 0 . 2 0 4 5 6 

CCST DEPENDENCE 0* INDIRECT CHARGES 
IRTBR5ST SATE 
TCTAl FT»EL COST 

0.0500 
7.30080 

0.0750 
7.67599 

0.1000 
8.05119 

0.1250 
8.426 38 

0.1500 
8.80157 
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14 PIXBD 
15 1 - 1 3 5 
16 X B - 1 3 5 
1? P S - 1 4 7 
18 P H - 1 4 8 
19 PS14B!1 
20 P B - 1 4 9 
21 S ! , - 1 4 9 
22 S D - 1 4 3 
23 FP1 
;» FP2 

CORTPOL OPTICUS 2 
vin i.ooor oo o.o 
INITIAL COHCERTRATIORS 0 . 0 

0 . 0 0 . 0 

1 . 0 0 0 0 0 0 . 0 
1 . 0 0 0 0 0 0 . 9 0 0 0 0 
1 . 0 0 0 0 0 0 . 9 0 0 0 0 
1 . 0 0 0 0 0 0 . 9 0 0 0 0 
1 . 0 0 0 0 0 0 . 9 0 0 0 0 
1 . 0 0 0 0 0 0 . 9 0 0 0 0 
1 . 0 0 0 0 0 0.90COO 
1 . 0 0 0 0 0 0 . 9 0 0 0 0 
1 . 0 0 0 0 0 0 . 9 0 0 0 0 
1 . 0 0 0 0 0 0 . 9 0 0 0 0 
1 . 0 0 0 0 0 0 . 9 0 0 0 0 

2 * 4 - 1 0 1 
0 . 0 0 . 0 

RS 0 . 0 0 . 0 
0 . 0 0 . 0 

0 . 8 0 0 0 0 
0 . 8 3 0 0 0 
o.eoooo 
o.eoooo 
0 . 8 0 0 0 0 
0 . 8 0 0 0 0 
0 . 8 0 0 0 0 
0 . 8 0 0 0 0 
0 . 8 0 9 0 0 
3 . 8 0 0 0 0 
0 . 8 3 0 0 0 

0.0 
0.«0000 
0.40000 
0.00000 
O.UOOOO 
o.uoooo 
O.UOOOO 
0 . 4 0 0 0 0 
0 . 4 0 0 0 0 
O.UOOOO 
0 . 4 0 0 0 0 

0 2 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 
5 . 0 0 0 B - 0 1 1. 6 0 0 8 - 0 3 5 .000E 00 2 .000E 12 U . 0 0 0 1 - 0 1 2 .500B 00 U.000E-02 1.000R 00 
0 . 0 3 . 0 4 . 2 9 2 9 E - 0 6 0 . 0 1 , 0 5 7 1 8 - 0 4 0 . 0 
0 . 0 5 . 0 0 0 0 E - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 

AEJOSTBD INITIAL CCHCEHTRATIPHS (SEARCH BIGBNTAL^E 1 .30000 1 .00905) 
0 . 0 0 . 0 0 . 0 0 . 3 » . 3 3 2 8 - 0 6 0 . 9 1.0S7B-OU 0 . 0 
0 . 0 S . 0 0 0 5 - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

0 . 0 
0 . 0 

C O 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

DISCHARGE ACTXMIDB COHCBSTP.ATIQHS, STEPS 100 
0 . 0 3 . 0 0 . 0 0 . 0 1 . / 6 7 E - 0 6 U.297E-07 1.031E-OU U.606E-08 1 .089E-06 2 . 5 9 2 E - 0 7 1 .421E-07 3 . 0 6 0 E - 0 8 
1 .534B-09 5 . 0 0 0 E - 0 2 

FEPERBNCB CONDITIONS POR THE EIPOSORE PERIOD (TSS) 
FISSILE LCADISG (KG!1) 1 .4067E-03 PISSILE FEED 

0 . 5 0 0 NCRI1M.LT ELECTRICM. POSER BASIS, ITEPATIOHS 11 
1 .6911E-06 NAX PORES DERSITT 6 . 2 5 0 3 E 00 I 

RtKUDP 
B-235 
P-236 
0 - 2 3 8 

*P-23<» 
PC-239 
PIS-2 40 
PO-2«1 
PO-242 
AR-243 

FIXF9 
1-135 

1 1 - 1 3 5 
PP-147 
pe -148 
PR1481 
PR-149 
SH-149 
Rt-143 

PP1 
FP2 

CTHEB 
SON 

E8HSITY 
2 . 7678 E- 06 
2 . 6 7 0 1 B - 0 7 
1 . 0 4 4 0 8 - 0 4 
4 . 6 6 2 1 E - 0 8 
7 . 8 4 0 0 S - 0 7 
1 . 1 5 8 9 8 - 0 7 
3 . 6 9 9 5 E - 1 8 
3 . 4730E-09 
8 . U 9 6 I - 1 1 

. 0 0 0 0 S - 0 2 

. 2 6 0 3 5 - 1 0 
1177S-11 

.9936E-0E 

.2235E-10 
1305E-10 

8 . 6 5 3 9 F - 1 0 
4 . 3 2 3 0 E - 1 0 
P . 1 4 9 1 E - 0 8 
I. 7 2 4 9 ! - 0 6 
S . 3 6 1 5 E - 0 6 

GRASS 
.0806E-03 
, 0 4 6 9 8 - 0 4 
. 1 2 7 7 8 - 0 2 
, 8 5 1 1 8 - 0 5 
, 11288 -04 
. 6 2 0 5 8 - 0 5 
, 4 8 1 2 6 - 0 5 
, 3 9 6 2 8 - 0 6 
.2399E-08 
, 9 6 3 5 8 - 0 1 
, 5 5 0 6 8 - 0 8 
14738-08 

.3076E-06 

.9222E-08 
2 3 6 1 8 - 0 8 

.1412E-07 
, 0 7 0 9 8 - 0 7 
, 9 3 5 1 8 - 0 5 
, 3 5 1 3 8 - 0 * 
, 0 4 1 7 B - 0 3 

1 .04068 00 

ABSORPTION 
0 . 3 1 2 5 5 1 

032069 
317371 
030934 
191456 
032642 
011633 

0 . 0 0 0 0 9 7 
0 . 0 0 0 0 0 5 
0 . 0 4 3 5 9 4 
0 . 0 
0 . 0 2 3 0 5 8 
3. .002640 
0 . 0 3 0 4 4 9 
0 . 0 0 1 1 5 7 
0 , 0 
0.. 006 2 19 
3.. 004579 
0 . 0 0 7 1 6 5 
0.. 001997 
0 . 0 4 0 0 0 0 
0 , 9 9 9 6 0 7 

CAPTURE 
0 . 0 5 4 2 57 
0 . 0 0 2 0 6 0 
0 . 3 1 5 6 3 1 
0 . 0 0 0 9 2 9 
0 , 0 7 2 4 0 7 

032615 
003040 
030097 
000305 
043584 
0 

0 . 0 2 3058 
0 . 0 0 2 6 4 0 
3 . 0 0 0 4 4 9 
3 . 0 0 1 1 5 7 
0 . 0 
3 . 0 0 6 2 1 9 
0 . 3 0 4 5 7 9 
0 . 0 0 7 1 6 5 
3 . 0 0 1 9 9 7 

FISSION 
3 . 2 5 8 2 5 9 

030010 
001729 
000005 
119047 
000027 
038593 
000003 
300000 
0 
0 
3 
0 
0 
0 
0 

3 . 0 
0 . 0 
3 . 0 
0 . 0 

PRODUCTION 
0 . 6 2 7 7 8 3 

000026 
004691 
000013 
342093 
000080 
025197 
000001 
000000 
0 
0 
0 
0 
0 
0 
0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 

ETA 
.008578 

0 . 0 1 2 6 5 9 
0 . 0 1 4 7 8 0 
0 . 0 1 4 2 3 0 
1 . 7 8 6 7 9 3 
0.002UUU 
2 . 1 6 5 9 5 7 
0 . 0 1 0 3 0 0 
0 . 0 0 3 9 0 7 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
3 . 0 
0 . 0 

IflPORTARCB 
1.4355B 05 

• 7 . 3 4 5 1 8 0 * 
•2 .8575E 03 
•1 .7059B 04 
2 . 5859 P. 05 

0 . 0 
3 . 0 
0 . 0 
0 . 0 
0 . 0 

- 2 . 0 2 S 3 E 05 
4 . 5 1 4 5 8 05 

• 2 . 5 9 9 1 E 04 
• 4 . 3 7 4 2 E 04 
• 6 . 3 6 0 9 8 - 0 1 
0 . 0 

• 3 . 2 3 3 4 8 08 
• 7 . 6 4 3 5 E 04 
• 1 . 3 1 6 9 8 06 
- 4 . 0 9 0 2 E 06 
0 . 0 

• 1 . 0 3 1 8 E 07 
• 4 . 0 7 8 0 B 04 
• 3 . 4 3 9 9 E 03 
• 3 . 1754E 02 

DECAY 
0 . 0 

. 0 
. 0 
, 31484 
. 0 
. 0 

0 . 0 0 0 1 2 
0 . 0 

. 0 

. 0 
,02421 
,00212 
.00049 
.00095 
.00008 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.00622 
0.0 
0.0 
0.0 
0.0 

KQH/HWB-TR 
1 . 1 7 5 0 7 

2 0 5 . 1 3 3 7 3 
1 7 6 . 7 2 8 0 9 
1 8 4 . 7 1 5 5 0 

1 . 5 3 9 5 3 
1 1 6 6 . 8 3 6 6 7 

1.29487 
28U.51343 
810.49414 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

3 . 3 8 7 6 6 9 0 . 9 9 9 3 8 4 1 .929780 TISSUE 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

1 . 2 d 6 6 1 

http://NCRI1M.LT
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r i n i , IOSSBS, SI3A2, PIOX RATIO ( 2 ) , SOS I1POPTANCB^N, HOLTIPUC ATION, RECIPROCAL DOtlBMNG TIBB (TR-1) , COHTERSICM RATIO (2) 
1.4560E 14 5 .139SB 11 2 . 2 8 1 8 5 - 0 3 1 . 4 2 6 1 5 1 . 4 2 6 1 5 3 . 1 3 9 1 7 0 . 9 9 9 9 9 - 0 . 3 7 3 9 4 0 . 6 9 4 2 6 0 . 6 8 9 1 8 

P?El CYCLE ECONOMICS POMB8, TOLONE. T H E , LOAD PACTOR, INTEREST. PE2D(RGB), DISCHARGE, NWT-0/RGN 
2 .5O;03? 00 1 .03000E 00 5 . 0 0 0 0 0 £ - 0 1 7 . 5 0 0 0 0 2 - 0 1 1 . 1 0 0 0 0 2 - 0 1 4 . 3 6 9 7 2 8 - 0 5 4 . 1 8 4 0 4 E - 0 5 2.6103^'B 01 

COST RETOB!! DIRECT INDIRECT TOTAL 
PABPICATIOV 1 .155055 0 . 0 1 . 1 5 5 0 5 5 0 . 0 9 6 2 5 3 1 .251308 
PfCCESSlSG 0 . 0 - 2 . 5 * 2 0 3 1 2 . 5 4 2 0 3 1 - 0 . 3 3 3 9 3 8 2 . 7 0 3 0 9 1 
F9EI 6 . 3 3 9 2 3 5 3 . 9 9 3 6 0 3 2 . 3 4 5 6 3 3 1 .060747 3 . 4 0 6 3 8 0 

3 0" 

!-Ill /Kll-Htt E l , 1I0CTCIE REM TBS 1 .000000 

7 . 4 9 4 2 9 0 1 .151*71 6 . 0 4 2 7 1 9 0 . 9 1 8 0 6 3 6 . « f 0 7 8 2 , F-SEPir (KHE-YP) , SOU 1 . 2 5 0 0 1 7 - 0 6 2 . 5 0 0 0 8 E - 0 6 

CTCIE. IT. * . PISS 55E0, EEIT, POSSP, CR. *RS, COST 
CTCIF. IT. K, PISS FEED, EXIT, POWER, CR, YRS, COST 

2 15 
3 11 

1 . 0 1 0 3 2 .1136F.-06 1 . f 0 5 3 E - 0 6 2 .5000E 00 
1 . 0 9 0 0 2 . 3 5 2 0 F - 0 6 1 .8376E-06 2 .4999F 00 

CCSTIHOISG «ITH RECYCLE. CYCLE C01ST, MOCYCLS TISB (POLL POVER YEAPS) 12 5.750 

1.6918 
1.0030 
1.6ff,7 

t-.Gsoa 
6 . 9 1 2 1 

ACJOSTSD I S I T I A l CCRCERTRATIOHS (SEARCH EIGBRYALUE 0 . 3 9 2 6 1 
0 . 0 0 . 0 0 , 0 0 . 0 5 . 1 3 7 E - 0 6 2 . 5 7 2 E - 0 6 9 . 
4 . 6 1 9 E - 0 7 5 . 0 0 0 1 - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

0 .39322 ) 
7 5 6 8 - 0 5 0 . 0 

0 . 0 
2.661E-06 8.P39B-07 7.189E-07 7.745B-07 
0.0 0 .0 0.0 0.0 

MSCHARiI! ACTI5I0E COSCESTRATIOSS, STEPS 100 
0 . 0 0 . 0 0 . 0 0 . 0 3 .557E-36 2 . 7 3 5 E - 0 6 9 . 5 5 2 E - 0 5 3 . 7 3 7 B - 0 8 2 . 6 6 3 B - 0 6 9 . 0 0 8 B - 0 7 7 . 3 3 2 E - 0 7 8 . 0 7 2 E - 0 7 
i . 1 3 1 F - P 7 5 . 0 0 0 5 - 0 2 

S5PESBHCI CONDITIONS FOR THE BfPOSORS PERIOD (IRS) 
H S S U E lOAEISG (KGB) 3 . 0 1 2 6 E - 0 3 PISSTLE PEED 

0 . 5 0 0 NORMALLY ELECTRICAL POWER BASIS, ITERATIONS 
3. 3 5 0 U - 0 6 NAX POSBR DENSITY 6 . 2 5 0 3 E 00 

s a c i i D B 
7-235 
0 -236 
9-238 

SF-239 
P7J-239 
? 3 - 2 « 0 
pr-2»1 
»n-2tl2 
AS-2«3 

HXED 
I -135 

1 1 - 1 3 5 
PS-147 
» » - 1 M 

PS-1«9 
SS-1W 
s ; - i « 3 

?P3 
PP2 

CtHES 
S"!l 

ESSSITY 
4 . 2 7 5 k E - 0 6 
2 . 6 6 8 1 B - 0 * 
9 . 6 5 3 | \ 5 - 0 5 
3 . 7 7 7 1 2 - 0 8 
2 . 6 « l « - 0 6 
9 . 9 2 3 I S - 0 7 
7.261 
7 . 9 1 
1.681 
5.000]l 
4 . 2 2 l ( 
1.2031 
3 . 0 « 1 i 
2 . 3 5 7 f » - 1 0 
3.091 
3.123 
1.10( 
9.152ij 
1,P04< 
5 .664S 

GRABS 
1 . 6 6 9 0 E - 0 3 
1 . 0 4 6 2 8 - 0 3 
3 . 0 1 6 9 ? - 0 2 
1 .4997E-0S 
1 . 0 5 2 9 B - 0 3 
3 . 5 5 9 7 E - 0 4 
2 . 9 0 7 0 E - 0 4 
3 . 1807E-04 
1.9700B-0H 
9 . 9 6 3 5 E - 0 1 
9 . 4 6 3 IE-08 
2 . 6 9 8 4 E - 0 8 
7 . 4 2 4 2 E - 0 6 
5 . 7 9 4 6 E - 0 8 
7. 5969S-08 
2 . 0099S-07 
2 . 7 2 2 9 P - 0 7 
1 .9359E-05 
3 . S 0 S 8 E - 0 * 
1 . 1 0 0 6 E - 0 3 

1.0409S 00 

ABSORPTION 
0 . 191510 
0 . 0 1 7 7 7 4 
3 . 2 4 9 0 7 2 
0 . 0 0 0 5 0 2 
0 . 2 4 2 5 3 6 
0 . 0 9 0 6 4 6 
0 . 0 8 6 3 9 6 
0 . 0 1 8 0 9 1 
0 . 0 1 1 7 8 4 
0 . 0 1 6 6 5 2 
0 . 0 
0.019361 
0.001786 
3.000273 
0.010722 
0.0 
0.005658 
0.031712 
3.004392 
0.001343 
0.040300 
1.000209 

CAPTURE 
i,037396 
017681 
247554 
000498 
092286 
09049". 

0.022058 
0.018021 
3.011753 
0.016652 
0.0 
0 . 0 1 9 1 6 1 
0 . 0 3 1 7 8 6 
0 . 0 3 0 2 7 3 
0 . 0 0 0 7 2 2 
0 . 0 
0 . 9 0 5 6 5 9 
0 . 0 0 1 7 1 2 
•1.00*392 
0 . 0 0 1 3 4 3 

FISSION 
3 . 1 5 4 0 9 4 
0 . 0 0 0 0 9 2 
0 . 0 0 1 5 0 6 
0 . 0 0 0 0 0 4 
0.150245 
0 . 0 0 0 1 5 4 
0 . 0 6 4 3 3 3 
0 . 0 3 0 0 7 0 
0 . 0 0 0 0 3 2 
0 , 0 

0 
0 
0 
0 
0 
0 
0 
0 

0.0 
0 .0 

0.. J . 3535 

PRODUCTION 
0 . 3 7 4 7 6 0 

000247 
004089 
000010 
431876 
000465 
188664 
000214 
000105 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ETA 
1 . 9 5 6 8 6 6 
0 . 0 1 3 8 8 0 
0 . 0 1 6 4 1 8 
0 . 0 2 0 2 0 9 
1 . 7 8 0 6 6 6 

005127 
183707 
011834 
008940 
0 

0 . 0 

0.0 
0 .0 
0 . 0 
0 .0 
0 .0 
3 .0 
0 .0 
0 .0 
0 .0 
0 .0 

I«POS*ANCB 
4.153UE 04 

- 6 . 5 7 8 9 E 03 
- 2 . 5 4 2 3 E 03 
- 1 . 3 1 4 1 B 04 

6 . 8 4 4 8 E 04 
- 1 . 0 4 4 1 B 05 

1.3708B 05 
- 2 . 2 6 5 6 B 04 
- 2 . 4 5 5 2 E 04 
- 3 . 4 3 1 7 E - 0 1 

0 . 0 
- 1 . 6 6 4 U B 08 
- 5 . 9 2 2 4 E 04 
- 1 . 1 S 9 2 E 06 
- 2 . 3 9 4 9 E 06 

0 . 0 
- 5 . 3 1 9 5 E 06 
- 2 . 1 6 7 1 E 04 
- 2 . 4 6 5 0 E 03 
- 2 . 3 9 4 8 E 02 

OECAT 
0 . 0 

.0 

.0 

.24714 

.0 

.0 

.00234 

.0 

.0 

.0 
0 . 0 2 3 2 5 
0 . 0 0 4 8 3 
0 . 0 0 0 4 6 
0 . 0 0 0 6 7 
0 . 0 0 0 1 2 
0 . 0 0 5 6 * 
0 . 0 
0 . 0 
0 . 0 

K0«/flKE-TR 
1.20672 

187.09666 
159.09792 
130.06731 
1.5*511 

561.72998 
1.28444 

247.62650 
354.19092 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 0.0 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.0 

1.000427 1.912410 riSSHT 1 . 3 5 3 2 b 
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4 0 - 2 3 * 3 . 3 1 2 0 0 5 01 3 . 3 0 8 S J 5 01 6 . 4 4 2 6 3 5 - •01 3 . 5 1 6 0 0 F 01 3 .4999 - «E 01 0 . 0 
5 U - 2 3 5 1 .95100E 01 1 . 9 4 8 9 6 E 01 2 . 9 4 8 7 1 E 01 2 . 5 6 4 0 0 E 02 2 . 4 9 0 0 0 5 02 5 . 0 9 4 9 5 P 02 
* 0 - 2 3 * 1 . 6 3 2 0 0 S 01 1 .6 2970E 0 1 2 . 4 0 1 0 6 E - •01 2 . 6 4 800E 00 2 . 5 7 8 4 9 R 00 0 . 0 
7 0 - 2 3 8 6 . 2 7 5 0 0 5 00 6 . 2 4 7 9 6 5 00 1 . 1 0 0 2 4 5 - •01 1 . 1 8 2 0 0 F. 00 1 . 16791E 00 0 . 0 
8 « P ~ 2 i 4 2 . 57200E 0 1 2 . 5 6 9 S 4 P 01 6 . 9 7 9 S 2 S - •01 2 . 2 9 0 0 0 5 01 2 . 27748R 01 0 . 0 
9 PO-239 2 . 21200E 01 2 . 2 0 6 3 3 5 01 3 ,7 0 9605 01 6 . 0 0 0 0 0 C 02 S . 5 4 6 9 8 S 02 9 . 9 3 3 7 4 B 0? 

10 P D - 2 4 0 9 . 4 0 4 0 0 S 00 9 . 3 8 6 3 7 5 00 1 . 1 5 3 4 1 E 00 6 . 9 8 0 0 0 S 02 6 . 5 4 7 1 7 E 02 5 . 1 1 4 8 6 F - •01 
11 P«l -241 3 . 5 2 1 0 0 E 0 1 3 . 5 1 5 3 7 5 01 8 . 4 8 9 0 9 5 01 7 . 5 0 000E 02 7 . 0 5 1 5 * 5 02 1 .S1893F 0 1 
12 p n - 2 4 ? 5 . 4 3000E 0 1 5 . 4 2 1 9 8 F 01 7 . 0 2 8 0 7 F - •01 1 . H 1 6 0 7 1 01 1 .330S5E 01 0 . 0 
13 AH-243 1 . 6 2 2 0 0 E 01 1 .619S3R 01 5 . 6 0 6 7 4 r - •01 1 . 2 6 9 0 0 E 02 1 . 1 9 5 6 8 5 0? 0 . 0 
10 P i x s n 9 . 14003B-•05 9 . 1 3 1 2 6 5-•OS 0 . 0 2 . 0 0 0 0 0 E - •01 1 . 99266F--01 0 . 0 
IS I - 1 3 S 0 . 0 0 . 0 0 . 0 O.' i 0 . 0 0 . 0 
1 * X E - 1 3 5 1 . 17S00B 0 1 1 . 173881! 01 0 . 0 1 . 0 8 0 0 0 5 Of 1 . 0 7 5 9 7 5 Of. 0 . 0 
17 P S - 1 4 7 1 . 14000E 02 1 . 138915 02 0 . 0 1 .0 0 0 0 0 E 02 9 . 9 54625 01 0 . 0 
1« P^-14S 2.76OO0E 03 2 . ? S 7 3 f E 0 1 0 . 0 6 . 3 f 0 0 0 E 02 6 . 3361 IK 02 0 . 0 
19 !>ii i«8n 1 . 6 6 0 0 0 E 0 3 1..6S84 15 0 1 0 . 0 1 . 14000 5 04 1 . 13S70E 04 0..0 
20 p * - 1 4 9 0 . 0 0 . 0 0 . 3 0 . 0 0 . 0 0 . 0 
21 S!1-1«9 4 . 9 9 0 0 0 E 0 1 4 .9HS20B 01 0 . 0 3 . 4 4 0 0 0 B 04 3 .U2682E 04 0..0 
22 1 3 - 1 * 3 3 . 9 1 6 0 0 5 00 3 . 9 1 i 2 6 S 00 0 . 0 1 .11 10JE 0.> 1 .304401 . 02 0 . 0 
23 FP1 3 . 9 8 2 0 0 5 00 3 . 9 7 8 1 9 F 00 O.tf 6 . 10000E 00 6 . 0 4 7 8 7 5 00 0 . 0 
2 * TP2 4 . 36000E-•01 4 . 3 5 S 8 i » - •01 0 . 0 4 . 7 1 0 0 0 R - •01 4 . 6 5 6 3 0 F - •01 0..0 

OPIGINM. AND CORRELATED CROSS SECTIONS, SUfrZOIlE 0 
SUSP FAST ABSOBPTIOS ( ? i , PRODOCTION - - THFR1AI. ABSOPPTXON ( 2 ) , PRODUCTION 

1 
2 
3 
4 
5 
f 
7 
a 
9 

10 
n 
12 
13 
14 
15 
lo 
17 
*8 
19 
20 
?1 
2? 
?3 
?4 

TH-232 
PA-233 

0 - 2 3 3 
n-2 34 
0 - 2 3 5 
0 - 2 3 6 
0 - 2 3 8 

HP-239 
PTl-239 
PtJ-240 
Pn-241 
PO-242 
A S - 2 4 3 

FIXED 
1-135 

TE-13' . 
PS-147 
PM-148 
PJ1143R 
? 1 - 1 4 9 
S l - l l 1 " 
S D - 1 4 3 

?P1 
*P2 

2 . 4 2 5 0 0 5 
2.057OOF 
3 .02300E 
3 . 3 1 2 0 0 5 
1 . 9 5 1 0 0 E 
1.632O0E 
6 . 2 7 5 0 0 B 
2 . S7200E 
2 . 2 1 2 0 0 ! 
9 . 4 0 4 0 0 F 
3 .52100E 
5.4300QB 
1.622D0S 
9 . 1 4 0 0 0 5 
0 . 0 
1 . 17500E 
1 . 1 4 0 0 0 5 
2 . 7 6 0 0 0 5 
1.6SOO0E 
0 . 0 
4 . 9 9 V)05 
1 . 9 1 6 0 0 5 
1 . 9.420OF 
-i. >6000E-

00 2 . 4 2 3 7 9 P 00 
01 2 . 0 5 5 1 4 5 01 

2 . 5 2 7 9 8 E - 0 2 2 . 9 8 1 0 0 E 00 2 . 9 7 4 3 1 P 00 0 . 0 
4 . 3 4 2 9 9 5 - 0 1 5 . '18600? 01 5 . P 5 4 9 0 P 01 0 . 0 

0 1 
01 
01 
01 
00 
01 
0 1 
oc 
01 
0 1 
0 1 
05 

01 
02 
03 
03 1 

0 
01 4 
00 3 
00 
a i 

.02012E 01 

. 3 0 8 8 5 5 01 

. 94892B 01 

. 6 2 9 7 0 5 01 

.24813E 00 

. 5 6 9 5 5 8 01 

. 2 0 6 3 4 5 01 

. 3 8 6 3 9 5 00 

. 5 1 5 3 8 5 01 

.4219AE 01 

. 6 1 9 5 2 5 01 

. 1 3 1 3 1 5 - 0 5 
, 0 
.17398E 01 
.138925 02 
.757 385 01 
.65842* OJ 
.0 
.98S25F 01 
. 912245 01 
. 978215 O'l 
. JS5Sr-,:->01 

6 .22401E 
6 . 4 4 2 6 6 5 -

948815 
40105E-
10027E-
979555-
7 09625 

1 .153425 
8 . 4 8 9 1 1 5 

01 2 . 
01 3 . 

02806E 
60670E 
0 
0 
0 
0 
0 
0 
0 
a 
o 
o 
o 

0 1 1 . 
01 2 . 
01 6 . 
00 6 . 
01 7 . 
01 1 . 

- 0 1 

66 900E 02 
516005 01 
564005 02 
64 6005 00 
18 200P. 00 
29000E 01 
OJOOOB 02 
98000E 0-? 
500005 02 
41600E 01 
26900E 02 
0OOO0B-O3 
0 
0800J5 Oft 
00 000 E 02 
360005 02 
14000K. 04 
0 
44 003 P. OH 
11100E 02 
UOOJB 00 
7 1 0 0 0 3 - 0 ' 

2 .65716B 
3 .50041E 
2 . 4 9 3 6 0 5 
2. 57849E 
1.16B0SB 
2 .27754E 
5 .54766E 
6 .54744B 
7 .05183B 
1.33049E 
1. 19540E 
1.992B8B-
0 . 0 
1.07609E 
9 . 9 5 2 8 0 F 
6 . 3 1 6 5 6 5 
1 . 13577E 
0 . 0 
3 . 4 2 6 9 7 E 
1 . 3 0 1 9 6 F 
6 . C 1 8 9 9 E 
4 . t 4 5 2 2E-

02 
01 
02 
00 
00 
ul 
02 
02 
02 
01 
02 
03 
Of 
01 
02 
04 

04 
02 
00 0, 
01 0, 

02 

02 

03289E 
0 
10231P 
0 
0 
0 
93494F. 02 
11507E-01 
518995 03 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o 
0 

A M "ST FT* IMITIAI CCNCFNTRATTf NS (SEASON 5 Ii5 "Ji VA L"t 
O.j ) . - ' " . 1 ">.. t . . 4 4 S R - 1 6 
f . 3 W F - 0 7 ' .-^O ::-' '? J . O 1 . 1 J.i 

O . J . 4 32 0 . 3 94 9 8) 
1 . 0 4 5 5 - 0 6 <>.S46R-0 r . 0 . 0 
l.'J 3 . 0 0 . 0 

r . 7».^r 
0 . 0 



rcws 

' W 1 - - T , - ^ w — 

OISChARGB C0BC88TRATI01S 
0 . 0 0 . 0 0 , 0 0 . 0 3 . 3 3 4 E - 0 6 3 . 1 9 2 B - 0 6 9 . 4 4 5 B - 0 5 3 . 6 5 7 8 - 0 8 2.753E-<;)6 9 . 4 0 0 E - 0 7 7 .65AE-07 8 .7f .9E-07 
6 . 4 7 5 8 - 0 7 5 . 0 0 0 E - 0 3 3 . 9 4 8 8 - 1 0 1 . 1 7 7 8 - 1 0 5 . 1 1 6 8 - 0 8 1.902E 1J 5 . 2 8 6 8 - 1 0 8,82CB^10 1 . 2 6 3 E - 0 9 1 . 5 1 3 8 - 0 7 l . «7«K-06 1 , 3 9 8 8 - 0 * 

SEPBR8NCB CONDITIONS PCS ThE EXPOSURE PERIOD <TSS» 
PISSIIE LOADING (KGB) j . 1 7 9 5 E - 0 3 FISSILE PSEO 

0 . 5 0 0 NORMALLY ELECTRICAL POVER BASIS, ITERATIONS 
3. 5259E-06 BAX POWER DENSITY 6 . 2 5 0 3 F 00 

N0CLI3B OEKSIT: GRABS ABSORPTION CAPTURE F I S S I O N PRODUCTION ETA IMPORTANCE DECAY KflN/N»E-ri> 
W-235 < . S 6 9 6 8 - 0 6 1 . 7 8 4 0 B - 0 3 0 . 1 9 5 3 5 3 0 . 0 3 8 4 4 5 0 . 1 5 6 8 8 7 U . 3 8 1 5 6 6 1 . 9 5 3 2 1 6 3 .897,48 04 0 . 0 1 . 2 0 9 0 1 
0 - 2 3 * 3 . 1 3 3 2 8 - 0 6 1 . 2 2 8 4 8 - 0 3 0 . 0 2 0 6 7 3 0 . 0 2 0 5 6 5 0 . 0 0 0 1 0 8 0 . 0 0 0 2 8 8 0 . 0 1 3 U 8 - 6 . 5 2 1 3 E 03 0 . 0 1 8 6 . 5 * 0 8 0 
0 - 2 3 0 " . 5 4 4 9 B - 0 5 3 . 7 7 3 9 5 - 0 2 0 . 2 4 3 8 6 9 0 . 2 4 2 3 7 8 0 . 0 0 1 4 7 9 0 . 0 0 4 0 1 7 0 . 0 1 6 4 7 0 - 2 . 5 2 0 0 E 0 1 0 . 0 1 * 8 . 5 9 * * 9 

RP-239 3 . 6 9 S 2 8 - C 8 1 . 4 6 7 2 8 - 0 5 0 . 0 0 0 4 8 2 3 . 0 0 0 4 7 8 0 . 0 0 0 0 0 4 O.OO'OIO 0 . 0 2 0 4 5.1 - 1 . 2 9 3 9 E 04 0 . 2 4 1 9 8 1 2 8 . 5 1 3 0 9 
PO-239 2 . 7 4 1 5 8 - 0 6 1 , 0 9 0 9 8 - 0 3 0 . 2 3 8 9 3 5 0 . 0 9 0 9 5 7 0 . 1 4 7 9 7 3 0 . 4 2 5 3 5 6 1 . 7 8 0 2 1 0 6 . 3 9 1 7 E 04 0 . 0 1 .51574 
P U - 2 4 0 9 , 3 4 6 5 8 - 0 7 3 . 7 2 6 5 8 - 0 4 0 . 0 3 9 9 7 8 0 . 0 9 9 8 1 9 0 . 0 0 0 1 5 9 0 . 0 0 0 4 8 0 0 . 0 0 S 3 3 4 - 1 . 0 0 3 2 B 05 0 . 0 5 4 0 . 1 4 0 f t 3 
PO-241 7 . 6 1 1 0 8 - 0 7 3 . 0 4 7 2 8 - 0 4 0 . 0 9 6 2 0 * 0 . 0 2 1 9 7 2 0 . 0 6 4 2 3 3 0 . 1 8 b 3 5 8 2 . 184999 1 . 2 9 2 0 E 05 0 . 0 0 2 4 6 1 .28369 
P 3 - 2 4 2 8 . 6 7 4 4 8 -07 3 . 3 8 7 3 8 - 0 4 0 . 0 1 9 6 2 1 0 . 0 1 9 5 4 5 0 . 0 0 0 0 7 6 0 . 0 0 0 2 3 3 0 . 0 1 1 8 0 3 - 2 . 2 4 3 ^ 8 04 - . 0 Q u f . 6 0 2 * 4 
AB-243 6 . 2 7 2 7 5 - 0 7 2 . 5 3 2 2 8 - 0 4 0 . 0 1 4 4 9 9 0 . 0 1 4 4 5 9 0 . 0 0 0 0 4 1 0 . 0 0 0 1 3 5 0 . 0 0 9 2 7 7 - : . 3 7 3 2 E 04 0 . 0 34 1 .33496 

FIXED 5 . 0 0 0 0 8 - 0 2 9 . 9 6 3 5 8 - 0 1 0 . 0 1 5 3 5 1 0 . 0 1 5 8 5 1 0 . 0 0 . 0 0 . 0 - 3 . 309 18-0-1 0 . 0 0 . 0 
1 - 1 3 1 4 . 2 2 1 3 F - - 0 9 . 4 6 3 3 8 - 0 8 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 2 3 2 7 0 . 0 

X E - 1 3 5 1 , 2 S 7 8 S - 1 0 2 . 8 1 9 1 8 - 0 8 0 . 0 1 9 1 6 0 0 . 0 1 9 1 6 0 o.or 0 . 0 0 . 0 - 1 . S 9 8 3 C 08 0 . 0 0 1 0 5 0 . 0 
PH-147 3 . 0 4 9 5 8 - 0 8 7 . 4 4 3 9 8 - 0 6 0 . 0 0 1 7 5 8 0 . 0 0 1 7 5 8 0 . 0 0 . 0 0 . 0 - 5 . 8 3 2 ? E 04 0 . 0 0 0 4 9 0 . 0 
PN-148 2 . C 2 6 2 E - 1 0 S . 7 1 6 9 8 - 0 8 0 . 0 0 0 2 6 6 0 . 0 0 0 2 6 6 0..0 0 . 0 0 . 0 - 1 . 1 4 B 2 E 06 3 . 0 0 3 6 ) 0 . 0 
pm«ei 3 . H 1 2 8 - 1 0 7 . 7 4 4 6 8 - 08 0 . 0 0 0 7 0 6 0 . 0 0 0 7 0 6 0 . 0 0 . 0 0 . 0 - 2 . 3 2 0 9 E 06 0 . 0 C 0 1 2 0 . 0 
P S - 1 4 9 8 . 0 8 3 3 8 * 1 0 2 . 0 0 0 0 8 - 0 7 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.00«i63 0 . 0 
SB-149 1 . 1 5 7 1 8 - 0 9 2 . 8 6 3 0 E - 0 7 0 . 0 0 5 6 3 5 0 . 0 0 5 6 3 5 \1.0 0 . 0 0 . 0 - 5 . 1 0 9 1 E 06 0 . 0 0 . 0 
NO-143 8 . 1 8 0 3 B - 0 8 1 . 9 4 2 5 8 - 0 5 0 . 0 0 1 6 32 0 . 0 0 1 6 3 2 0 . 0 0 . 0 0 . 0 - 2 . 0 8 6 1 E 04 0 . 0 0 . 0 * PP1 1 . P032E-O6 3 . 5 0 3 4 B - 0 4 0 . 0 0 4 2 SI 0 . 0 0 4 3 8 5 0 . 0 0 . 0 0 . 0 - 2 . 4 1 7 8 B 0 1 0 . 0 0 . 0 r 

FP2 5 , 6 5 9 0 8 - 0 6 1 . 0 9 9 5 8 - 0 3 0 . 0 0 1 3 1 5 0 . 0 0 1 3 1 5 0 . 0 0 . 0 0 . 0 - 2 . 3551B 02 0 . 0 0 . 0 o 
CTBTH 0 . 0 4 0 0 0 3 '• 

SIS 1 . 0 4 1 0 8 00 1 . 0 3 0 2 2 3 0 . 3 7 0 9 6 0 1 . 0 0 0 4 4 0 1 . 9 1 2 1 8 6 P I S S I I . E 1 .35197 

PtOE, LOSSES, SAGA?, TIM RATIO {2), S'JS IMPORTANCE**, SOLTJPl ICATION, RECIPROCAL DOODLING TIKE (YR-1) , CONVFRSlfN P*Tin (2) 
1 . 3 7 1 0 8 13 S . 2 0 7 3 8 11 4 . 3 2 3 0 E - 0 3 J .701«H 2 . 7 0 1 8 8 0 . 0 0 9 7 6 0 . 9 9 9 9 8 - 0 . 2 6 8 0 2 0 . 6 1 6 3 6 0 .M7.11 

FUEL CTCLB ECOBONICS PQ4ER- YOLUBE, TINS. LOAD FACTOR, INTEREST, F»ED(KGB>, DISCHARAE, H9T-D/KON 
2 . 5 0 0 1 4 8 00 1 , 0 0 0 0 0 ! 00 5 .0t>ijOE-01 7 . 5 0 0 0 0 E - 0 1 1 . 0 0 0 0 0 8 - 0 1 4 . 4 0 2 9 0 E - 0 5 4 . 2 0 6 4 8 R - 0 5 2 . 5 9 0 7 6 8 01 

VESICATION 
PROCBSSIRG 
POBl 

sun 

COST 
1,163777 
0 .0 
9.439109 

PBTOSN 
0 . 0 

- 2 . 5 5 5 5 5 6 
6 . 9 0 9 6 1 6 

DIRECT 
I. 163777 
2 . S 5 5 S 5 6 
2 . 5 2 9 4 9 3 

INDIRECT 
0 . 0 9 6 9 8 1 

- 0 . 3 4 0 7 M 
1 . 7 0 7 6 7 0 

TOTAL 
1 .260758 

2.214815 
4.237364 

MU/KV-KR F.L, WJOCYCl.B t»..' 1. YRS 9.f6f*«><« 

1 0 . 6 0 2 8 8 6 4 . 3 5 4 0 5 9 6 . 2 4 8 8 2 7 1 .464110 7 . 7 1 2 9 3 7 , ENBRGT (NBE-YR) , SOU 1 . 2 5 0 0 7 8 - 0 6 1 . 8 7 5 0 5 8 - 0 5 

CYCLE TBBOBAHAY COST BSTIBATB. OIRBCT, TOTAL 1 1 . 3 0 6 4 2 1 2 . 0 9 6 1 9 

CYCLE, XT. B, M S S P 8 I 0 . 88XT, P04BR. CR, YSS, COST 15 , » y ~ n . OOOO 3 . 5 2 5 9 E - 0 6 2 . 9 1 1 3 8 - 0 6 2 . 5 0 0 1 8 00 0 . 6 3 6 4 9 . 6 6 6 7 7 . 7 1 2 9 

IU222? S 5 S I J J ! ! ! ! * • » " £ ? " 6 B . ™ * MASB (BAR) 5 . 9 2 6 5 1 B - 0 4 5 . 7 9 7 9 8 8 - 0 4 1 . 2 8 5 2 5 8 - 0 5 
« 2 « ? MSSM.8 P8E0. NABBOP. DISCHARGE, SBT P«0D3CTI0» (BOB) 4 . 3 4 7 4 3 8 - 0 5 1 . 1 3 0 4 3 B - 0 5 3 . 5 0 8 1 3 B - 0 5 - 8 . 3 9 2 9 8 E - 0 6 
• I S S U E tKGB/BBB-TB). CONY BBS ION. AND RECIPROCAL 0038111)8 TINE (YRS-1J 1 .34665 0 , 6 6 7 6 2 - 0 . 2 8 9 5 8 



-!f,wjl*»*mjMfttfcB".<V **•**?-

ORE fll-235 FEB) IBITIAL, PEEP, OISCRARGB, BET (BOB) 3 . 6 1 2 9 1 1 E - 0 7 2 .471552B 00 7 . 3 7 7 9 8 6 . - - 0 6 2*47154*E 00 

SMB-flP PISSILB ASSOCIATED B1TK OBE ABD OBB 1. 130430E-05 2 . 4 2 6 4 0 6 E - 0 6 

roil cost ABALTSIS 

COST tSTBlXXBD OTBB IS P0E1. CTCIBS AT DISCOUNT MC'.OI 0 . 0 7 0 0 , REAL TEARS 1 0 . 0 0 0 EBBROT (RWB-TR) 1 .87S05E-05 

COST «BTT»« DIRECT INDIRECT TOTAl 
"ABBICATIOB 1 . 1 6 0 0 3 2 0 . 0 1 , 1 6 0 0 5 2 0 . 1 3 9 3 9 3 1 . 2 9 9 4 4 5 
PBOCBSSIBS 0 . 0 - 2 . « 3 0 2 6 S 2 . 5 5 0 2 6 5 - 0 . 2 6 * 5 6 6 2 . 2 8 5 6 9 9 
POBl 8 . 0 5 4 8 4 9 5 , 6 6 5 9 2 * 2 . 3 8 8 9 2 5 1 . 5 0 1 2 0 * 3 . 8 9 0 1 2 8 

SOB 9 .21*901 3.115659 6.099212 1.376030 7 . (75272 

M l l / K H - B B ELECTRIC 

TOTAL BITB gOABTBRLT BRBRGT ACCO08TXRG 

COST BT DISCOOBTIBG OBIT AT BBPBRERCB BATE 

PB8BXCATIO* 
PROCESSIRG 
POBl 

son 

1 . 160052 
0 . 0 
2.827910 

0 . 0 
-2.55026S 
0.460681 

1. 160052 
2.550265 
2.367269 

0.07000 
0.109009 

-0.1*0*20 
0. 509680 

7.3*859 

1.269061 
2.8098*5 
2.9769*8 

3.997963 -2 .0*9623 6.07'*S86 0,478369 6.555855 
* 
W 

CCST OBIT DISCO0RTIRG BITR QUABTERLT ERB8GT ACCO0BTIHG 6 . * * 1 2 * . AND AT TWICE THE RATE 7 . 0 3 6 6 * 

TRBOBABAT COST ESTIMATE, DIRECT, TOTAL 9 . 9 1 6 9 8 1 0 . 7 1 1 6 2 TOTAL ABRUAL AriO QOARTBRLT OBIT 0ISCO3RTIB0, 1 0 . 5 1 0 0 * 1 0 . 1 2 6 2 9 

TBE CHABGE ABO TOTAL COST FOB FIFTT PEBCEET ISCBBASB IN OBIT COSTS 

FABRICATIOB 
PkCCBSSlBG 
FtJEL 

0 . 6 4 9 7 2 2 
1 . 1 4 2 8 4 9 
1 .945064 

8.124994 
8 .618V.1 
9.«20336 

DISTRIBBTIOR OF TBB COSTS AFTER THE INCREASE BT PIPTY PERCENT 

fABRICATIO* 
PBOCESSXRG 
POEL 

SOS 

COST RETURN DIRECT INDIRECT TOTA1 
1.7*0078 0 .0 1.740078 0.209089 1.9*9167 
0 . 0 -3.825397 3.825397 -0 .396850 3.4285*8 

12.082273 8.498886 3.583386 2.251803 5.835192 

13.322351 4.673499 9 .1*8862 2 .06*0*5 11.212907 

MTU./BW-HR ELECTRIC 

ACDITIONXI. CCNTINOOOS FUELING CHARGES - FABRICATION DIRECT. J'lDITSCT, FUEL INDIRECT, TOTM 
HISTORT 0 . 076W 0 . 0 3 6 1 0 0 . 9 9 0 * 3 0 . 2 0 5 5 0 

( 



CCST DEPENDENCE OH ISOIPECT CHARGES 

ISTESRST BUTE 0. OSOO 0 . 0 7 5 0 0 . 1 0 0 0 0 . 1 2 5 0 0 . 1503 
TCTAL FUEL CCST 6 . 7 3 7 2 6 7. 13126 7 . 4 7 5 2 7 7 . 3 1 9 2 9 8. 16329 

sannasT *>r REACTOR HISTORY, ENERGY (NVS-YEI 1 .97505B-05 
PERIOD TIBS {X*\ OAD FACTOR P i s s n s SAKEOP ANO PEED AND DISCHARGE CONVERSION PON PR COST 

'l 0 . 3 3 3 3 3 0 . 7 5 0 0 0 1 . 6 9 M 4 S - 0 6 1 . 6 9 1 1 4 S - 0 6 1 ,19752E-06 0 . 6 9 3 0 8 2 . 5 0 0 1 4 E 00 6 . 8 6 5 5 * 
2 1 . 0 0 0 0 0 0 , 7 5 0 0 0 9 . 1 6 0 9 0 E - 0 7 2 . 1 1 3 6 1 8 - 0 6 1 .60529E-06 0 .69426 2 .50003E 00 6 . 8 6 0 7 8 
3 1 . ( 6 6 6 7 0 . 7 S 0 0 0 7 . 4 6 6 9 0 E - 0 7 2 .3S19JR-06 1 .83762E-06 0 . 6 9 3 8 2 2 . 4 9 9 8 6 P 00 6 . 9 0 2 2 7 
* 2 . 3 3 3 1 - 0 , 7 5 0 0 0 6 . 9 2 3 8 5 E - 0 7 2 . S 3 0 J 0 S - 0 6 2 . 0 0 7 1 0 E - 0 6 0 .69018 2 . 4<?981R 00 6 . 9 7 1 2 5 
* 3 . 0 0 5 ^ 0 0 . 7 5 0 0 0 6 . 7 0 4 4 6 E - 0 7 2 , 6 7 7 5 5 6 - 0 6 2 . U483F. -06 0 . 6 8 4 9 9 2.49991F. 00 7 . 0 5 2 6 1 
6 3 . 6 6 6 6 6 0 , 7 5 0 0 0 6 . 6 0 6 6 9 B - 0 7 2 . 8 0 5 5 0 8 - 0 6 2 . 2 6 2 6 2 ^ - 0 6 0 . 6 7 9 2 9 2 .53012? . 00 7 . 1 3 6 9 8 
7 4 . 3 3 3 3 3 0 , 7 5 0 0 0 6 . 5 7 3 2 2 5 - 0 7 2 . 9 1 « 9 4 E - 0 6 2. 36695E-06 0 . 6 7 3 4 3 2 . 5 9 0 1 6 E 00 7 . 2 2 1 7 9 
9 5 . 0 0 0 0 0 0 , 7 5 0 3 0 b . 56 2 7 3 s - „ 7 1 .02322E-06 2 . 4 6 0 « 0 E - 0 6 0 . 6 6 7 6 9 2 .50014E 00 7 . 3 0 3 V . 
9 5 . 6 6 6 6 6 0 , 7 5 0 0 0 6.563M1E-07 3 . l l f i e a E - 0 6 2. 5 « « 9 5 r - 0 5 0 . 6 6 2 2 2 2 .50016F 00 7 . 1 7 9 3 8 

10 f . 3 3 3 3 3 0 . 7 5 0 0 0 b . S 7 0 6 5 E - 0 7 3 . 2 0 2 3 2E-06 2 . 6 2 1 5 4 E - 0 6 0 , 6 5 7 0 6 2.50Q15E 00 7 . 4 4 9 b ? 
11 6 . 9 9 9 9 9 0 , 7 5 0 0 0 6 « 5 ? 9 9 ; s - 0 7 3 . 2 7 9 5 1 E - 0 6 2 . 6 9 1 1 0 B - 0 6 0 . 6 5 2 2 5 2 . 5 0 M 7 E 00 7 . 5 1 4 0 5 
12 7 . 6 6 6 6 6 0 . 7 5 0 0 0 f . 5 9 0 : i B - 0 7 3 .35012E-0b 2. 75<O<»R-0f 0 . 6 4 7 7 9 2 .50012E 00 7 . 5 7 2 2 1 
11 P . 3 3 3 3 3 0.7SOOO 6-6C , S » - 0 7 3 . « i a i 9 E - e 6 2 .811P2E-06 0 . 6 4 3 6 7 2 .50011E 00 7 . 6 2 4 5 6 
' < 8 . 9 9 9 9 9 0 . 7 5 0 0 0 6 . 6 0 S 6 1 P - 0 7 3,472*>4«!-0o 2 . 9 6 3 9 0 E - 0 6 0 . 6 3 9 8 8 2 .50014P 00 7 . 6 7 1 0 8 
IS 9 . f 6 6 6 6 O^SOOO *- .619723-07 3 . 5 2 5 8 7 E - 0 6 2 . 9 1 1 J 3 E - 0 6 0 . 6 3 6 3 6 2.5O014E 00 7 . 7 1 2 9 4 

OVERALL 9 . 9 9 9 9 9 0 , 7 5 0 0 0 1- 1J0431-0S 4 .347U3E-05 3 . 5 0 S 1 3 E - 0 5 0 . 6 6 7 7 3 2 .51007E 00 7.47 r >21 
COST ?^>:I«»TI Bisect SUING SNSSGY OH THE 5ASIS 0 ? OWE- QUA3TE? TRtRS 7 .14U60 
COST KSTIIKT! 3ISC03NTIKG SNEROY F*OH *o -c?c ie 'XPOSORF POINTS O-OT A BETTER ESTI8ATEJ, 7 . 2̂ 1'*«V 

OKAYED RECYCII Hir.TCRY, ENER3Y (ISE-YR) 1 .87499E-0S 
?SSI^? T I ' F (TR) LOAD FACTOR FISSILE 'AS SUP AND PESO AND OISCKARGR CONVERSION POWER COST 

1 1 .6666 7 0 . 7 5 O 0 0 « . 2 2 7 8 n s - 0 6 4 .2278HB-06 •'.99.leOE-06 0 .6930d 2 . 5 0 0 1 4 E 00 6.96*'.«. 
2 1 . 3 3 3 3 3 3 . 7 S 0 0 0 2 « 2 9 0 2 3 1 - 0 6 5 . 2 8 4 0 1 E - 0 6 4 . 0 1 1 2 3 8 - 06 0 . 6 9 4 26 2 . 5 Q 0 0 3 E 00 b , 1*07-1 
i 5 . 0 0 0 0 0 3.75CD0 1.&S572S-06 5 . 3 7 * 9 6 8 - 0 6 4 . 5 9 4 0 4 B - H 0 . 6 9 3 8 2 2 . 4 1 4 0 6 P 00 6 . 90227 
• 6 . 6 6 6 6 6 3.7SO00 1 , 7 ( 0 96E-06 6 . 3 2 5 0 1 E - 0 6 S .01775E-06 0 .69014 2 . 4 9 9 8 ^ E 00 6 . 9 7 1 2 ' . 
s d . 3 3 3 3 3 D. 75000 l - b - b l l E - O b 6 , 5 9 3 5 7 8 - 0 6 5 . 3 6 2 0 7 S - 0 6 0 . 6 8 4 9 9 2 . 4 9 9 9 1 ' 00 7 , 0 5 2 6 1 
6 1 0 . 0 0 0 3 0 0 . 7 5 0 0 0 1 .65167E-06 7. 31 374B-06 5. 6 5 6 5 4 S - 0 6 0 . ( 7 9 2 9 2 . 5 0 0 1 2 T 00 7. 1369H 

OTERAIl 1 0 . 0 0 0 0 0 0 , 7 5 0 0 0 1 . 3 4 4 3 5 S - 0 5 1 .« .42»4! -05 2 . 7 b 3 7 4 E - 0 5 0 , 6 8 9 2 6 2 . 4 9 9 9 » » S 00 7, 1812S 
CCST SSTIVATI cisccosrma ENERGY OK THE BASIS OP OSS- CU»RT!? YEARS 7, 05779 
CCST ESTIMATE DISCOUNT IN' ENERGY PP01 lID-rVCLE EXPOSURE ?OI!!TS (J!OT A BETTER ESTINATE) , 6. 94667 

CASE END MORRAI. T J - 2 3 5 , 1 -238 PEE3, FIX TOTAL HEAVY SSTAL , PPOCPSSCR (SEC1 • M l 

HOTOR108, ORANION STSTEN WITH OELAYEO RECYCLE 
THE CROSS SECTION CORRELATION IS APPLIED 

CONTROL OPTIONS 2 0 5 1 5 0 
DITA 1 .000E 00 0 , 0 0 . 0 0 . 0 
1 AXE-OP CONCENTRATIONS 0 . 0 0 . 0 0 . 0 

5 . 0 0 0 0 E - 0 6 2 . 0 0 0 0 E - 0 6 1 .0000E-06 4 . 0 0 0 0 E - 0 7 0 . 0 
INITIAL CONCENTRATIONS 0 . 0 0 . 0 0 . 0 

1 . 2 5 0 0 2 - 0 5 5 . 0 0 0 0 E - 0 6 2 . 5 0 0 0 E - 0 6 1.0C00E-O6 0 . 0 

10 1 
5 . 0 0 0 E - 0 1 1 . 6 0 0 E - 0 3 5 .000E 00 2.000E 12 4 . 0 0 0 E - 0 1 2 .500E 00 4 . 0 0 0 E - 0 2 1.000E 00 

0 . 0 0 . 0 
0 . 0 0 . 0 
0 . 0 0 . 0 
4 .0000E-O2 0 . 0 

0.0 
0.0 
0.0 
0.0 

1.0000B-04 0.0 
CO 0.0 
1.0000E-04 0.0 
0.0 0.0 
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??2 c . » 1 7 7 » - ( . 6 1 . 1 3 0 3 E - 0 3 0 , 3 0 1 3 2 8 0 . 0 0 1 3 2 6 0 . 0 0 , 0 3 . 0 - 1 . 7 8 0 5 E 02 0 . 0 0 . 0 

t i n s ? O.CiOOOO 
s n i &. < i i « o r - o i 1 . 0 0 0 6 7 5 , 0 . 3 4 5 5 S 1 1 . 0 0 0 9 2 6 1 . 9 0 4 6 5 2 P I P P I t F . 1 . 44555 

I 

pinx, icss*<;, siu»2. rtnx RATIO J : ) , m s HPORTANCF»N, NUTIPMCATIOM, HPCIPPOCAI. Donrtror; TINE ' . . R - I > , CONVERSION RATTO (3) 
: . * 1 1 9 T 11 * . 5 1 9 6 ? 11 1 . 3 1 3 4 * - 0 2 8 , 2 0 8 9 5 -1.20S95 - 0 . 1 3 4 5 2 1 . ^ 0 3 0 1 - 0 , 1 3 1 8 1 0 . 6 9 2 7 1 0 . 7 1 3 6 9 

PVEl CYC1S ECCNC1ICS POMES, I C V t . l S , TI.1J., "-0A0 PACTOR, INTKPPST, PESO («iJ1) , DISCHARGE, KMT-[>/FCi« 
; . * 9 " < r - 00 1.C1Q0CT. 10 « . . 0 3 0 0 0 5 - 0 1 7 . 5 0 0 0 0 F . - 0 1 1 . 1 0 3 0 1 » - 3 1 4 . 3f '..IHF-O') 4 . 1 7 f » 0 ? - 0 5 2 . 6 1 2 9 0 E 01 

VXf JiICATTCS 
r s c c f s i * J 
f " i t 

COST RFTORV 
2 . )7144 t . 3 , 0 
0 . 0 - * . 5 j 7 6 0r. 

1 7 . o C l l 4 9 1 c . 8 3 4 2 1 * 
( . _ 

1 9 . t 7 4 ^ ' ) l 1 3 . 2 4 6 6 1 1 

DIRPCT . ivniRsri TOTAI 
. , . 071<*4 t > 3 , 1 7 ? ' M 9 2 . 2 4 4 0 f 4 
• . 5 3 7 6 0 r . - 0 . 3 3 H 1 4 7 2 . 1 9 9 2 C A 
1 .76> l93 . i 3 . 5 7 8 1 4 6 5 . 1 a 7 0 7 ' 3 

1IUL/*'W-HR f t , 1IDPTCIE RIAL YR1 ; > . 9 9 0 " M 

6. 1779»J 1 . 4 1 2 4 1 7 9 . 7 1 0 ' J H I , P S ' I ' I Y (KM»-Y>') , Stl" 1 , 24911 «• - JC I . >'»0 1 H'- 06 



(-

CtCLS THBOVASAT COST ESTIMATE, MRBCT, TOTAL 2 0 . 3 7 3 V 2 1 . 9 1 9 5 7 

COST IETBLXZ8D OtBR 5 FOBl CTCLBS AT DtSCOOST FACTOR 0 . 0 7 0 0 , H*Al TBARS 
lABPICATIO* 1 . 7 2 * 3 6 * 0 . 0 1 .72*384 0 . 1 8 2 5 3 2 1 .906917 
P*OC8SSX*G O.O - 2 . 5 9 * 5 7 4 2 . 5 8 * 5 7 4 - O . 2 6 3 0 2 6 2 .1215U8 
tOBL 17. 3C52S2 1 6 . 0 1 4 0 2 3 1 .791229 3 . 8 1 7 5 1 0 5 . 6 0 6 7 3 9 

3.333 

SOS 1 9 . 5 2 9 6 3 3 1 3 . 4 2 9 4 4 9 6 . 1 0 9 1 8 7 3 . 7 3 7 0 1 6 9 . 8 3 7 2 0 1 , ESBMT (BVR-TR) , SUN 6 . 2 5 0 1 3 R - 0 6 

CCST BY 9ISCOWTIBG ONIT AT RBFBRE1ICE BATE 0 . 0 7 0 0 0 
IMBXCVriOX 1.72*3841 0 . 0 1 . 7 2 4 3 8 * 1 . 1 3 7 9 * 4 1 ,862324 
PROCESSING 0 . 0 - 2 . 5 8 4 5 7 * 2 . 5 8 4 5 7 * • 0 . 1 3 6 9 3 5 2 . 4 4 7 6 3 9 

T1IB1 7 . 8 7 6 3 1 7 6 . 2 3 4 1 2 * 1 .642193 2.014O&2 3 . 6 5 6 1 9 5 

S7* 9 . 6 0 0 7 0 1 3 , 6 * 9 5 5 0 5 . 9 5 1 1 5 1 2 . 0 1 5 0 1 1 7 . 9 6 6 1 6 2 , E1IER8T « . m - Y R ) , SOU 6 . 2 S 0 1 3 B - 0 6 

CCST SSTIHATE »ITH DIXOV'T HCI ON IT AT TSICK TUB DATS 9 . 9 7 0 5 3 

THROMHAT COST fSTIJUTB, MRBCT, TOTU, AND HITH OBLT >T»rot1}!TIRG 2 0 . 2 4 1 1 5 2 2 . 5 5 1 4 2 2 2 . 0 7 3 7 6 

CYCLE. XT, R, PISS fBRO, EXIT, POBBB, CP, TBS, COST S 16 1 . 0 0 0 0 6 . 3 9 3 6 8 - 0 6 5 . 8 3 8 4 8 - 0 6 2 . 4 9 9 8 8 00 0 . 6 9 2 7 3 .0000 9 . 7 1 9 4 

SOHilEO r B B T I l l PBBB, DISCHARGE, HST '13*08 (KOHJ 1 .74635E-04 1 . 7 1 1 8 4 8 - 0 4 .1 .450688-06 
S0ni8J> PXSSI18 rSBO, J1AKBOP. OXSCHARGB, NET PRODUCTION <K<J«> 3 , 2 3 J 8 2 E - 0 5 0 . 0 2 . 9 5 2 6 4 8 - 0 5 - 2 . 8 1 1 8 4 8 - 0 6 
PXSSILB (KGn/R«-TR) , CORTSRSXOR, k«9 RBCIPROCAl DOOntXSa T U B (TR3-1) 1 ,45781 0 . 6 9 1 3 7 - 0 . 1 3 0 4 3 

> 

XPTEB SHOTDOBB 0B8SXTXBS ITXMB, TR 0 . 8 3 3 3 3 ) 9 . 0 0 . 0 0 . 0 0 . 0 
3 . 7 3 3 8 - 4 7 1 .C948-0S 5 . 6 2 3 B - 0 6 3 . S 7 S E - 0 6 1 . 4 6 8 B - 0 6 5 . 9 1 0 B - 0 7 4 . 0 0 0 8 - 0 2 0 . 0 0 . 0 
3 . 1 0 9 8 - 5 1 4 . 4 5 9 8 - 0 9 1 , 4 * 3 8 - 0 7 3 . 5 8 0 8 - 0 6 1 . 1 4 4 8 - 0 5 

0.0 
0.0 

0.0 
0.0 

CASB 8H0 BO*!Ul , PlOTONXBil, ORARI01 ST3TBH RITH OELATEO RBCYC18 , PROCESSOR (SEC) 

8.4188-01 
0.0 

7.07 

PX.9TORX0H, ORMXOil STSTBR «XTH D8LA7ED RECYCLE 
TUB CROSS StCTIO* COBREIATIOR XS APPLIED 

CCRTROL OPTIORS 2 2 5 1 5 0 
DATA 1.0008 00 0.0 0.0 0.0 
SAR8-JP CORCIRTRMIORS 0 . 0 O.Q 0 . 0 

5 .9000B-O6 2 . 0 0 0 0 T - 0 6 1 . 0 0 0 0 8 - 0 * 4 . 0 0 0 0 8 - 0 1 0 . 0 
I3UTIAL CORCBRTBATXORS 0 . 0 0 . 0 0 . 0 

1.5*4 7 8 - 0 5 6 . 1 7 8 9 8 - 0 6 3 . 0 8 9 5 8 - 0 6 1 .2358E-06 0 . 0 

0 0 0 0 1 0 - 1 0 1 0 1 0 0 0 0 0 0 0 0 
5 . 0 0 0 8 - 0 1 1 . 6 0 0 8 - 0 3 5 . 0 0 0 8 00 2 . 0 0 0 8 12 4 . 0 0 0 8 - 0 1 2 . 9 0 0 8 0 0 4 . 0 0 0 8 - 0 2 1 .0008 00 

0 . 0 0 . 0 0 . 0 1 . 0 0 0 0 1 - 0 6 0 . 0 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 9 . 5 0 4 8 8 - 0 5 0 . 0 
4 . 0 0 0 0 1 - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 

AOJOSTBO IRITIAt CCBCBRTRATIOM JSBARCB BXflSBTALOB 1 .00000 1 .00004) 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 9 . 5 0 5 8 - 0 5 0 . 0 
0 . 0 4 . 0 0 0 8 - 0 2 0 . 0 0 . 0 0 , 0 0 . 0 0 . 0 0 . 0 

1 , 5 4 5 8 - 0 5 6 . 1 7 9 8 - 0 6 3 . 0 9 0 8 - 0 6 1 . 2 3 6 8 - 0 6 
0 . 0 0 , 0 0 . 0 0 . 0 

DISCBARSS ACTIRIDB CORCERTRATIOJIS, STEPS 100 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
2 . 0 1 2 8 - 0 7 4 . 0 0 0 8 - 0 2 

0.0 9.32WB-05 3.30*8-08 1.3681-05 8.0918-06 3.3771-06 1.2821-06 
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*FH»E!ICE CONDITIONS FOR THB BIPOS'JkK PEillOO J»RS) 
M S S I 1 8 LOADING (KGS) S . 7 9 8 1 E - 0 3 FISSILE TEED 

0 . 5 0 0 NORHALLT RIECTRI 'Al POWER BASIS, ITERATIONS 34 
6 . 0 1 9 2 E - 0 6 NAX POKES PERMTT 6 . 250 3E 00 

NUCLIDE C8NSITT GRABS AP.SORPTION CAPTURE nssios PRODUCTION KTA IBPORTARCE OBCAT HOH/IHE-TR 
» - 2 3 * 8 . 6 3 1 9 r - 0 S 3 . 8 1 2 9 8 - 0 2 3 . 2 0 2 9 6 i 0 . 2 0 1 6 6 8 0 . 0 0 1 2 8 8 0 . 0 0 3 8 8 ? 0 . 0 1 7 1 8 0 - 2 . 3 1 6 4 1 03 0 . 0 1 5 2 . 0 4 5 0 4 

J T - J W 3 . 2 S 7 0 E - C * 1 * 2 9 3 2 8 - 0 5 0 . 0 0 0 3 4 ) 0 . 0 0 0 3 4 0 0 . 0 0 0 0 0 3 0 . 0 0 0 0 0 8 0 . 0 2 8 2 9 3 • 1 . 0 4 2 4 8 04 0 . 2 0 1 3 9 1 0 8 . 1 9 9 8 3 
PO-239 t . t i W I < O S 4 , 6 2 3 0 8 - 0 3 0 . 8 0 3 3 8 4 0 . 1 5 5 8 3 2 0 . 2 8 7 5 3 1 0 . 7 1 2 0 8 8 1 . 7 6 5 2 8 5 2 . 3 0 6 1 E OH 0 . 0 1 . 5 6 0 0 1 
PTI-240 • . 9 9 1 1 B - 0 6 1 . 9 9 0 0 B - 0 3 0 . 1 7 3 6 9 9 0 . 1 7 2 1 6 3 0 . 0 0 0 7 3 7 0 . 0 0 2 2 3 3 0 . 0 1 2 8 5 3 - 3 . 8 3 7 3 8 04 0 . 0 " .^5 .31245 
P 0 - 2 4 1 2 . 7 1 0 2 8 - 0 6 1 . 0 8 5 1 8 - 0 3 0 . 1 2 7 0 2 2 0 . 0 3 0 6 2 6 0 . 0 9 6 3 9 7 0 . 2 8 2 7 2 3 2 . 2 2 5 7 8 5 5 . 3 0 1 7 1 08 0 . 0 0 8 2 6 1 . 2 6 0 3 8 
P 8 - 2 4 2 1 . 0 * 6 3 8 - 0 6 « . 2 0 6 * 8 - 0 * 0 . 0 2 1 5 0 ? 0 . 0 2 1 8 1 8 0 . 0 0 0 0 8 8 0 . 0 0 0 2 7 0 0 . 0 1 2 5 5 1 • 2 . 0 3 6 0 1 04 0 . 0 2 3 3 . 4 6 9 9 6 
A n - 2 * 3 8 . 9 1 0 1 8 - 0 8 3 . 5 9 6 9 E - 0 S 0 . 0 0 1 0 5 4 0 . 0 0 1 0 5 3 0 . 0 0 0 0 0 6 0 . 0 0 0 0 1 8 0 . 0 1 7 J U - 1 . 2 8 2 8 8 04 0 . 0 1 8 2 , 6 9 0 9 0 
fixeo 4 . 0 0 0 0 1 - 0 2 7 . 9 7 0 8 1 - 0 1 0 . 0 0 5 2 8 6 0 . 0 0 5 2 8 6 0..0 0 . 0 0 . 0 - 1 , 4 3 8 5 1 - 0 1 0 . 0 0 . 0 
1 - 1 3 5 8 . 2 2 * 1 8 - 1 0 9 . 8 6 9 5 8 - 0 8 0 . 0 0 . 0 0..0 0 . 0 0 . 0 0 . 0 0 . 0 2 1 9 8 0 . 0 

I f - 1 3 5 2 , 5 2 7 0 8 - 1 0 5 . 6 8 5 1 8 - 0 8 0 . 0 1 3 3 2 8 0 . 0 1 3 3 2 8 0..0 0 . 0 0 . 0 - S . * « « 7 B 0 7 0 . 0 0 9 5 8 0 . 0 
PB-147 2 . 8 5 9 9 8 - 0 8 6 . 9 8 1 2 8 - 0 6 0 . 0 0 1 3 3 5 0 . 0 0 1 3 3 5 0 . 0 0 . 0 0 . 0 - 4 . 7 2 6 9 1 08 0 . 0 0 0 8 3 0 . 0 
P S - 1 * 8 1 . 8 8 9 3 8 - 1 0 « . 6 4 3 3 8 - 0 8 0 . 0 0 0 1 9 7 0 . 0 0 0 1 9 7 0 . 0 0 . 0 0 , 0 • 1 . 0 4 6 2 1 06 0 . 0 0 0 5 1 0 . 0 
punas « . 1 1 7 0 8 - 1 0 1 . 0 1 1 8 8 - 0 7 0 . 0 0 0 8 8 0 0 . 0 0 0 8 8 0 0 . 0 0 . 0 0 . 0 • 1 . 2 3 6 0 1 06 0 . 0 0 0 1 5 0 . 0 
M - 1 M 7 . 8 5 7 9 8 - 1 0 1 . 9 8 8 3 8 - 0 7 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 5 1 7 0 , 0 
3 8 - 1 * 9 3 . 0 * 8 5 8 - 0 9 7 . 5 8 2 9 8 - 0 7 0 . 0 0 5 1 7 8 0 . 0 0 5 1 7 8 0 . 0 0 . 0 0 . 0 - 1 . 9 1 2 4 B 0 6 0 . 0 0 . 0 
N 0 - 1 « 3 "». 3 2 7 5 8 - 0 8 1 . 7 8 0 0 8 - 0 5 0 . 0 0 0 5 7 3 0 . 0 0 0 5 7 3 0 . 0 0 . 0 0 . 0 - 8 , 8 8 . 1 2 1 0 3 

- 1 . 7 9 2 7 1 OS 
0 . 0 0 , 0 

PP1 1 . 8 3 C 5 E - 0 f 3 . 5 5 6 5 8 - 0 0 0 . 0 0 3 2 1 8 u . 0 0 3 2 1 4 0 . 0 0 . 0 0 . 0 
- 8 , 8 8 . 1 2 1 0 3 
- 1 . 7 9 2 7 1 OS 0 . 0 0 . 0 

M 2 5 . 8 * * 9 8 - 0 * 1 . 1 3 1 3 8 - 0 3 0 . 0 0 1 0 6 3 0 . 0 0 1 0 6 3 0 . 0 0 . 0 0 . 0 - 1 . 8 5 8 2 1 0 2 0 . 0 0 . 0 
CTBEB 0 . 0 4 0 0 0 0 * 

SOT 8 . 8 0 8 9 8 - 0 1 1 . 0 0 0 5 7 8 0 . 3 4 6 0 8 6 1 . 0 0 0 8 2 6 1 , 8 7 5 5 6 6 p I S S U E 1 . 8 6 6 4 9 

> 1 0 I , LOSSCS, SI3A2 , P18X RATIO ( 2 ) , SOB IBPORTABCE'R, 80LTIFLICATIOH, RECIPROCAL OOOBUNQ TXBE ( T R - 1 ) , CONVERSION RATIO (2) 
2 . 7 1 9 9 8 13 5 .S147B 11 1 . 1 9 0 8 8 - 0 2 7 . 4 4 2 6 1 7 . 4 4 2 6 1 - 0 . 0 3 5 6 5 0 . 9 9 9 9 8 - 0 . 1 4 3 0 9 O.bjudl 0 . 7 0 5 6 6 00 

' 081 CTCLS SCCNOSICS P088R, VOLOBB. ' M E , LOAD PACTOR, INTEREST, PEED(KOB), DISCHAROB, HWT-0/KflH 
2.500123 00 ' . 000008 00 5 ,000008-01 7.500008-01 1.000008-01 4.312498-05 4 .127181-05 2.644068 01 

TA8RICATIOS 
PROCESSIHS 
POEL 

SOB 

COST 
1.139989 
0 .0 

16.S7017S 

RET8RN 
0 . 0 

- 2 - 5 0 7 3 9 3 
1 4 . 7 8 5 4 9 3 

DIRECT 
1 . 1 3 9 8 8 9 
2 . 5 0 7 3 9 3 
1 . 7 8 4 6 8 2 

INDIRECT 
0 . 0 9 4 9 9 0 

•0.334319 
3.352226 

TOTAL 
1.234679 
2.173074 
5.136909 

Mll /KB-HR E l , RIDCTCLB RIAL TRS 1 .000000 

1 7 . 7 1 0 0 S 2 1 2 . 2 7 8 1 0 0 5 . 4 3 1 9 6 4 3 . 1 1 2 8 9 7 8 . 5 8 4 8 6 1 , EN8R3Y (HM-TR) , iJN 1 , 2 5 0 0 6 8 - 0 * 2 . 5 0 0 0 9 P - 0 6 

CTCLB, I T , R. PISS PBBO, H I T , POWER, CR, TRS. COST 2 34 1 . 0 0 0 0 6 . 0 I 9 2 E - 0 6 Si U4B-06 2.5001R 00 0 . 6 9 0 8 1 .0000 8 . 5 * 4 9 

CCNTINOJNG 8IT8 RBCTCIB, CTCIE COO NT, BIDCTCLB TIBB (POLL PO*B* TEARS) 5 
A MOST 10 INITIAL CONCENTRATIONS (SBARCH RIGENVAIOB 0 . 3 1 7 7 9 0 .25504 ) 

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 8 . 3 8 8 1 - 0 5 0 . 0 
3 . 9 0 0 8 - 0 7 8 . 0 0 0 8 - 0 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

2 . 2 5 0 

1 . 2 4 3 1 - 0 5 5 . 9 3 9 1 - 0 6 3 . 6 4 7 1 - 0 6 1 . 3 8 9 8 - 0 6 
0 , 0 0 . 0 0 . 0 0 . 0 

DTSC8ARGB CONCRNTKATIONS 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 8 . 8 1 8 1 - 0 5 3 . 1 0 0 1 - 0 8 1 . 0 9 1 1 - 0 5 3 . 6 2 3 1 - 0 6 3 . 7 3 4 1 - 0 6 1 . 4 6 8 1 - 0 6 
5 , 9 1 0 1 - 0 7 4 . 0 0 0 1 - 0 2 4 . 0 6 3 1 - 1 0 2 . 6 0 4 8 - 1 0 5 . 0 0 1 1 - 0 8 3 . 2 2 2 1 - 1 0 7 , 3 4 2 1 - 1 0 8 , 3 7 1 1 - 1 0 3 , 6 6 2 1 - 0 9 1 . 8 8 3 1 - 0 7 3 , 3 8 0 1 - 0 6 1 .164E-04 
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T8EI 7,875*151 6.233028 1.642523 2,013950 3.696473 

SOU 9 . 5 9 9 9 3 5 3 . 6 4 8 4 3 3 S, 9 5 ( 5 0 2 2 . 0 1 * 9 6 5 7 . 9 6 6 4 6 7 , BHEROT ( B « - T « » , SOB 6 . 2 9 0 0 8 B - 0 6 

CCS1 ESTXMTE BXTB DXSCOORTIRG OBU AT TBICE THE BATE 9 . 97079 

T l l O W m COSt ISTXIWTB, OXBECT, TOTAt, AOD BITH OBUt DISCOORTISO 2 0 . 2«OH6 22.55070 22.07307 

CYCLE. IT, * . FISS FBBD, BUT, PORBR, CR, TRS, COST 5 20 1.0000 6.3934B-06 5.83828-06 2.49988 00 0.6927 3*0000 9.7902 

SOBBED F E B T I I B FBBO, DISCBABQB, BET OSAQS (Ram 1.74637B-04 I . 7 U 8 7 I - O « 3,«5077e-o« 
SWIRES FISSILE rBBO, BARED*, DISCHARGE, NET PRODUCTION (Kan) 3.23366B-0S 0.0 2.95249E-05 -3.81166B-06 
PISSaE (KGn/n«E-TR), COR7BRSIOR, ABO RBCtPROCU OO0RIIB0 Tint (71S-1) 1.43781 0,69139 -0 .13013 
AFTS8 SUDTDOBB D8R3ITIB3 »CHI8, TR 0.83333} 0.0 0 .0 0.0 0 .0 0 .0 0.0 8.4188-05 

3.733E-47 1.094E-05 5.6238-06 3.5758-06 1.1688-06 5,«1O8-07 4.0008-02 0 .0 0 .0 0 .0 0.0 0.0 
3. 109B-S1 4.4998-09 1,9438-07 3.5808-06 1. HUB-OS 

CASB BED ROERAL. PLOTOBIUH, URANXQH 3T3T8R BXTH DELATED BECTCLB , PROCESSOR (SEC* 7 .11 

IBC002I STOP 0 

I 

o 


