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I. INTRODUCTION 

It has been estimated that by 1981, if the projected fuel re-

processing capacity is reached, not only will there be around 10,000 

kg of plutonium from light water reactors available each year, but 

approximately 30,000 kg of plutonium will be stored in a backlog of 

discharged fuel. 

Plutonium can be used much more efficiently in a harder neutron 

spectrum than is.found in existing light water reactors. It is well 

known that an increase in the fast effect can be obtained by a re-

duction in the water volume fraction resulting in a harder spectrum. 

In reactors fueled with U-235 this increase in the fast effect is more 

than off set by a decrease in n, the average number of neutrons pro-

duced for each neutron absorbed in the fuel material. However, in 

plutonium fueled reactors n increases with a hardening of the spectrum. 

These considerations lead us to the possibility of achieving greatly 

improved conversion ratios in light water reactors fueled with recycled 

plutonium. Further, through the use of heavy water it may be possible 

to construct a reactor with breeding characteristics comparable to 

those of a liquid metal cooled breeder reactor. This may be accomplish-

ed by raising the fuel to water ratio through the use of closely packed 

lattices, resulting in a considerable hardening of the neutron spectrum 

and a consequent improvement in.conversion. 

For instance, recycling plutonium with the fuel to water ratios 

in existing PWR 1s result in conversion ratios around 0.5, while with 

tightly packed lattices, conversion ratios in the 0.8-0.9 range appear 
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to be obtainable in existing PWR systems (1). 

Unfortunately a lattice can only be packed so tightly before the 

pressure drop through the core rises beyond practical limits. It is 

possible though, to obtain a substantial further hardening of the 

spectrum by replacing light water with heavy water. This leads us to 

the possibility of a water cooled breeder using a close packed lattice 

with a mixture of light water and heavy water as the coolant. 

The neutronics properties of a range of these lattices with both 

light water and light-heavy water mixtures are studied here. Also 

some preliminary design considerations for a n2o-H2o breeder reactor 

are presented. 



II. METHODS OF ANALYSIS 

The multiplication factors, conversion ratios, and multi-group 

cross sections for this study were calculated using a modified version 

of the spectral code FASCON (2). The program was expanded to cover 

energies down to .the thermal region, and resonance absorption was 

added to the model. Hydrogen and deuterium were added to the isotope 

list and a section to calculate three-group microscopic cross sections 

for each isotope was added. 

The microgroup resonance escape probabilities were calculated 

using REP (3). Self shielding factors were obtained using Bell's 

approximation (4). The microscopic cross sections were revised using 

APRFX-1 neutron cross section collapsing code of Pick.ard's (5) applied 

to the Reactor Shielding Information Center data library collection at 

Oak Ridge National Laboratory based on ENDF/B-III data. 

Criticality and flux distributions for the preliminary n2o-H20 

breeder were calculated using ODMUG (6), a three-group diffusion code. 

Burnup calculations were carried out using the zero-dimensional 

depletion code, FUELBURN (7) •. The twenty year history of the n2o-H2o 

breeder was calculated using a link.age of the expanded FASCON and 

FUELBURN. FASCON was used to adjust the n2o fraction for criticality, 

to recalculate the spectrum each time step, and to adjust plutonium 

concentration each 20,000 MWD/Hr of burnup to simulate fuel shuffling 

and reprocessing. 
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III. CLOSE PACKED LATTICES WITH ORDINARY 

WATER AS COOLANT 

Ideally, we would like to remove as much moderator (coolant) as 

possible in order to obtain a harder spectrum, and hence, improved 

conversion. However, the amount of coolant which can be removed is 

limited by thermal-hydraulic considerations. As the water fraction 

is lowered, the pressure drop rises and the pumping power required for 

adequate heat removal increases rapidly. Two sets of volume fractions 

are studied here. The first set has a water fraction of 0.215. The 

pressure drop through this lattice is low enough to permit replacement 

of existing pressurized water reactor cores (1). The second set is a 

drier lattice with a water fraction of 0.139. The pressure drop in a 

lattice using these volume fractions is considerably higher, of 

course. However, by appropriate mechanical design, high pressure fuel 

assemblies can be manufactured to meet the required pressure drop in 

new P.W.R. designs. 

The fuel is taken to be mixed oxides of plutonium and uranium. 

The uranium is tails from gaseous diffusion plants with 0.25 Wt. % 

U-235. The plutonium isotopes are distributed to represent the dis-

charge distribution of typical light water reactors. The cladding 

material is stainless steel-304. 

The neutron spectra in these lattices resembles that of a fast 

reactor with a large tail into the resonance region. A histogram of 

the neutron distribution for a typical case is given in figure 1. 
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TABLE I 

Volume Fractions 

Set 1 

0.215 

0.633 

0.128 

0.024 

PU Isotope Distribution 

Set 2 

0.1:39 

0.691 

0.143 

0.027 

Wt % 

63.8 

19.9 

12.9 

3.4 
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The infinite multiplication factors for a range of both operating 

and voided conditions have been computed. Note that a negative void 

coefficient is assured for plutonium concentrations of less than - 13 

Wt %, but that problems with positive void coefficients could be en-

countered at higher plutonium concentrations (see figures 2 and 3). 

The internal conversion ratio is defined here as; 

ICR = Rate of neutron capture in U-238 and PU-240 in core 
Rate of neutron absorption in U-235, PU-239 and PU-241 in core 

The blanket conversion is estimated assuming a blanket efficiency 

of 80% (calculations with FASCON indicated that 80% of the neutrons 

absorbed in the blanket were absorbed in U-238), and a leakage proba-

bility corresponding to a core size such that the initial unpoisoned 

Keff of the reactor is 1.04. More careful calculations using ODMUG 

and FASCON were used to check the validity of this method of estimation 

and it was found to be in close agreement with the more detailed 

methods. The blanket conversion ratio is defined as; 

BCR=(Rate of neutron production)x(Leakage probability)x(Blanket eff .) 
Rate of neutron absorption in PU-239 and PU-241 

The internal and overall conversion ratios for beginning of life 

conditions are presented in figures 4 and 5. Note that the internal 

conversion ratio falls off rapidly with increased plutonium concen-

tration. This is due to the decrease in the ratio of fertile to 

fissile isotopes. This decrease in internal conversion is nearly 

compensated for by increased blanket conversion brought about by the 
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smaller cores and hence greater leakage which results from increasing 

the fissile content. 

Thus the overall conversion ratio in such a core will not be 

strongly dependent on the plutonium fraction chosen. 

Non-dimensional burnup characteristics of the 10 Wt % plutonium 

case for each set of volutne fractions have been calculated. The in-

finite multiplication factor, the internal conversion ratio, and the 

mass densities of PU-239, 240 and 241 are plotted as functions of 

burnup in figures 6-9. 

The rate of reactivity decrease with burnup in these lattices is 

somewhat smaller than that of normal P.W.R. 's. This is to be expected 

due to the increase in conversion and the decreased absorption in 

fission products brought about by the hardened spectrum. Also note 

that the internal conversion ratio increases with burnup. This can be 

attributed to the shift in the fertile to fissile ratio due to the 

burning out of PU-239 and the buildup of PU-240 (see figures 8 and 9). 

Fuel burnup calculations for a reactor designed to permit re-

placement of existing PWR cores, using volume fraction set 1, have 

been carried out (1). These calculations indicate that the average 

plutonium consumption for the first ten years of operation is 0.186 

Grams/MWD. 
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IV. CLOSE PACKED LATTICES WITH HEAVY 

WATER - LIGHT WATER MIXTURES AS COOLANT 

The spectra in lattices of this type can be hardened considerably 

by replacing a portion of the ordinary water with heavy water. This 

effect results from the greater mass of the deuteron which makes heavy 

water a much less effective degrader of neutron energy. The slowing 

down power of heavy water is around seven times less than that of 

ordinary water (8). 

In order to obtain the hardest spectrum, and consequently the 

maximum breeding, we would like to replace all of the ordinary water 

with heavy water. This does not appear to be practical however, as 

large, positive void coefficients would result. Thus, a range of 

n2o-H2o mixtures which might produce a reasonable compromise are 

studied here. 

. The spectra in cases with 80-100% n2o are comparable to those 

found in LMFBR's. A histogram of the flux distribution in an 80% n2o 

case and a typical LMFBR are shown in figure 10 for comparison. 

Lattices with 50, 80, and 90% n2o and from 9 to 14 Wt. % plutonium 

are studied. The same two sets of volume fractions and the same 

plutonium isotope distribution as used previously are assumed here 

also. 

The infinite multiplication factors for this range of parameters 

are presented in table 1 and figures 11 and 12. Note that a positive 

void coefficient will exist in a large portion of the range studied. 

Note also, that Km is strongly dependent on n2o concentration (figure 

17 
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13). This provides us with a convenient, non-parasitic method of shim 

control as reactivity can be controlled by small shifts in the n2o 
concentration (9, 10). 

As in the case of light water lattices, the overall breeding ratio 

is found not to be a strong function of the plutonium concentration. 

The breeding ratio is, however, a strong function of the n2o fraction, 

indicating that we will most likely want to maintain as high a n2o 
fraction as practical to maximize breeding (see figures 14 and 15). 

These calculations indicate that it may indeed be possible to 

build a breeder reactor using an n2o-H20 mixture as coolant. A pre-

liminary design for such a core is presented here and a twenty year 

mass balance is calculated to demonstrate the breeding potential of 

this concept. The core size, plutonium concentration, and heavy water 

fractions were chosen to provide a core with maximized breeding on one 

hand and yet to have a negative void coefficient on the other. Volume 

fraction set 2 is assumed as it provides a significant increase in 

breeding potential over the wetter lattice. A core height of 79.5 cm, 

a plutonitim concentration of 10.5 Wt. % and a heavy water fraction of 

0.8 with 30 cm blankets of depleted uranium seemed to best fill the 

above requirements. 

This configuration results in the reactor being just critical 

when completely voided, thus insuring a negative or zero void coef-

ficient. Effective multiplication factors for voided cores of various 

heights and plutonium concentrations are given in figure 16. 
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TABLE II 

K .AND BREEDING RATIO co 

Volume Fraction Set 1 

K Overall Breeding Ratio co 

Wt.%PU 50% D20 80% D20 90% n2o Void 50% n2o 80% n2o 90% D20 

9 1.125 1.059 1.020 1.024 0.908 1.007 --
10 1.158 1.096 1.061 1.087 0.910 1.014 1.082 

11 1.189 1.131 1.100 1.147 0.915 1.021 1.088 

12 1.218 1.165 1.138 1.204 0.920 1.028 1.092 

13 1.245 1.198 1.174 1.258 0.927 1.034 1.097 

14 1.275 1.235 1.214 1.315 0.931 1.037 1.098 

Volume Fraction Set 2 

K Overall Breding Ratio co 

Wt.i.PU 50% n2o 80% D20 90% n2o Void 50% n2o 80% D20 90% n2o 
9 1.087 1.022 0.995 1.023 1.023 1.201 --

10 1.124 1.066 1.042 1.086 1.030 1.203 1.233 

11 1.159 1.108 1.087 1.145 1.037 1.204 1.233 

12 1.193 1.148 1.131 1.202 1.044 1.205 1.232 

13 1.226 1.188 1.173 1.256 1.051 1.207 1.231 

14 1.259 1.226 1.214 l.30S 1.057 1.208 1.231 
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A rod O.D. of 0.3 inches with rods on a hexagonal pitch is used. 

The power is assumed to be 2850 MW(th)" Details of this configuration 

are given in table 2. 

The thermal-hydraulics of this core are not analyzed in detail 

here because heat transfer correlations for this range of rod spacing 

do not exist. Preliminary calculations indicate that the pressure 

drop through this core will be less than 120 psi which is not an un-

reasonable value. The coolant fraction in the blankets has been ad-

justed to lower the total pressure drop. The blanket volume fractions 

are taken to be; 

Blanket Volume Fractions 

Water 

Pellet -

Steel 

Void 

0.35 

0.52 

0.11 

0.02 

The internal breeding ratio at the beginning of life is 1.077 and 

the blanket breeding ratio is calculated to be 0.170, thus yielding an 

overall breeding ratio of about 1.25. 

The blanket breeding ratio was calculated using average three-

group fluxes from ODMUG and group constants from FASCON and is assumed 

to remain constant throughout the life of the core. The internal 

breeding ratio fluctuates with n2o concentration and shifts in isotope 

distribution. 

In order to examine the breeding potential of such a core, a 

twenty year burnup history has been calculated. It is assumed that 
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the n2o concentration is adjusted to maintain criticality as the re-

actor runs. At the end of each cycle, the fission products are removed 

and plutonium is added or removed to adjust for criticality with 80% 

n2o. This represents the history of an 'average' batch of fuel. The 

blanket provides 170 kg of fissile plutonium each cycle. A cycle 

represents one years operation with a capacity factor of 80%. This 

gives a burnup of 20,000 MWD/MT each cycle. The mass balance for this 

core taking into account 1.5% reprocessing losses is given in table 3. 

Note that the fissile inventory has reproduced itself in less than 

fourteen years. 

The spectrum in this reactor will, of course be shifted as the 

n2o concentration changes. During the first few cycles it will be 

softened to maintain criticality. Later, as the isotopic composition 

shifts causing an increase in breeding, reactivity must be reduced 

and the spectrum is hardened by increasing the n2o concentration 

slightly (see figure 19). The lowest n2o concentration was reached 

at the end of the first cycle when n2o makes up only 61% of the coolant. 

This corresponds to a 6K of about -0.035. The highest n2o concen-

tration of 88%, which corresponds to a 6K of +0.018, was reached at 

the end of cycle 19. 

The three-group fluxes for beginning and end of several cycles 

are given in table 4 to illustrate how the spectrum shifts during the 

cycles. Also beginning and end of cycle spectra for cycles 1 and 10 

are shown in figure 18. 
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TABLE III 

A SUMMARY OF REACTOR PARAMETERS 

Active core height 

Active core radius 

Axial blanket thickness 

Number of rods 

Rod O.D. 

Pellet O.D. 

Pitch (Hex lattice) 

Total length of active rod 

Maximum core power 

Average lineal power rating 

Total core heat transfer area 

Average heat flux 

Power density 

Keff at beginning of life (80% n2o) 

~K for complete voiding 

Heavy metal inventory 

Fissile inventory (beginning of life) 

Average bumup 

Core volume 

79.5 cm 

162.4 cm 

30 cm 

156,480 

0.3 in. 

0.269 in. 

0.3008 in. 

408,140 ft 

2850 MW(th) 

7 kw/ft 

32,055 sq ft 

304,400 BTU/ft2hr 

434 kw/1. 

1.0054 

-.0054 

41.28 M. T. 

3.166 M.T. 

60,000 MWD/M.T. 

6582 1. 
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TABLE IV 

MASS BALANCE 

End of Core Core Core & Blanket Total Fissile 
Cycle PU-239 (kg) PU-241 (kg) Fissile Available 

1 -118.9 -18.1 33 33.0 

2 -47.3 -6.0 116. 7 149.7 

3 -16.2 -1.9 151.9 301.6 

4 338 3.7 207.5 509.1 

5 50.9 5.3 226.2 735.3 

6 70.3 7.4 247.7 983.0 

7 88.0 9.5 267 .5 1250.5 

8 88.0 9.5 267.5 1518.0 

9 118.8 12.9 301. 7 1819.7 

10 101.2 11.5 282.7 2102.4 

11 104.1 11.8 285.9 2388.3 

12 117.9 13.6 301.5 2689.8 

13 101.6 11. 7 283.3 2973.1 
. 14 134.6 15.7 320.3 3293.4 

15 117.3 13.8 301.1 3594.5 

16 83.4 9.8 263.2 3857.7 

17 117.0 14.0 301.0 4158.7 

18 117.2 14.0 301.2 4459.9 

19 134.2 15.9 320.1 4780:0 

20 100.4 12.2 282.6 5062.6 

20 year accumulation 239 (kg) 241 (kg) 

Core 1496.3 166.3 
Blanket 3298 102.0 
Total 4794.3 268.3 



~ycle Number 

4>1 

4>2 

4>3 

~ycle Number 

4>1 

4>2 

4> 3 

1 

0.521 

0.394 

0.085 

1 

0.526 

0.366 

0.107 

Group 

1 

2 

3 
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TABLE V 

THREE-GROUP FLUXES 

Beginning of Cycle 

5 10 

0.525 0.526 

0.394 0.394 

0.081 0.080 

End of Cycle 

5 10 

0.530 0.531 

0.391 0.397 

0.079 0.071 

Group Structure -

Energy 

10 Mev ~ 67.4 Kev 

67.4 Kev~ 2.03 Kev 

2.03 Kev ~ thermal 

20 

0.526 

0.394 

0.080 

20 

0.531 

0.401 

0.068 
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The shift in isotope distribution also causes an increase in 

fissile inventory to compensate for increased absorption in PU-240. 

Once equilibrium is reached (around cycle 17), the fissile inventory 

has risen to 3690 kg at the beginning of a cycle. The average pro-

duction rate at equilibrium is 0.0148 kg/MWD, which will reproduce 

the core inventory once each 12.5 years. 

This type of reactor has a much lower fissile fraction than most 

LMFBR designs. This is a result of the increased fuel volume fraction 

and the slightly softer spectrum. These factors also allow high in-

ternal conversion ratios to be attained because the ratio of fertile · 

to fissile isotopes is high. In addition, larger cores are possible 

because positive void coefficients are not as large a problem as in 

LFMBRs. This is due to a greater increase in leakage upon voiding 

and a smaller increase in multiplication from spectral hardening. 

This design does not represent an attempt at an optimization. 

Many of the parameters have been selected arbitrarily while other 

factors have not been considered. The complexity of problems involved 

with the design of a core of this nature make anything other than a 

superficial analysis a major undertaking requiring considerable man-

power and capital. 
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V. CONCLUSIONS AND COMMENTS 

The conversion properties of closely packed lattices makes them 

an attractive prospect for the use of plutonium. In the case of exist-

ing P.W.R.'s, replacement cores could most likely be fabricated with 

only minor extrapolations in current techniques. In the case of the 

n2o-H2o breeder, much more analysis is necessary before any conclusions 

can be reached, but the neutronics properties of the core studied here 

are encouraging. The potential impact of this type of reactor on the 

future supplies of fissionable material is quite large. It ts con-

ceivable that breeding ratios comparable to LMFBR's could be attained 

with the use of technology most of which, is already in existence. 

Considerable operating experience with light and heavy water systems 

has already been accumulated. The use of tightly packed lattices and 

H2o-n2o mixtures merely represents modifications of existing designs. 

Thus the time required to develop this concept would most likely be 

considerably less than that needed to bring the LMFBR to a commercially 

viable status. This is an important consideration since the impact of 

breeder reactors on uranium demand curves is strongly influenced by 

their date of introduction. 

The calculations presented here demonstrate that close packed 

lattices have many favorable characteristics for the use of plutonium 

fuel to generate electricity. It is hopeful that further research will 

demonstrate the usefulness of this concept. 
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2. Listing of FUELBURN 



c ,-
" c 

c 
c 
c 

MCGUL~ FUFL ~URN 

l I;f)L IC r r K,rfilt.'4(A-H,L-Z) 
h:fM KI 
11 T ~ '. f . >IS I 'J f'. X F :_:; ( J ) , X f 6 ( 2 ) , X F t. l 3 ) , X r l.i ( 3 ) , XV C ( 3 ) , X r: l ( _; ) , X F 2 ( -1 ) 
rJ l ·~ f 1'~ S I L 1<: X f\ 5 ( ] ) , X A 6 ( 3 ) , X /' 3 ( 3 ) , X A 9 ( 3 ) , X A 0 ( 3 ) , X ;!';, l { 3 ) , X A ? { 3 ) 
~IME~SIJ~ XC5(3),Xf6(3),XC~(3),XCS(3),XCC(3),XC1(~),XC2(J} 
ij I ,,, t' \j s I u (' s T Gr- s ( j ) ' s T Gr 6 ( :. ) ' s T r, F d ( :, ) ' s J c rs ( 3 , ' s I r; F a { 3 , 
r) I r: F ,\j s LH, s r Gr 1 (3 ) ' s l G f 2 (3 ) ' s I G I\ 5 ( _:, ) ' s I ( A 6 { 3 ) ' s I GA 8 ( 3 ) 
in '" U-J S I iJ N S I C,'\ Y ( J ) , S I GA 0 ( 3 ) , S J G ~ 1 l 3 I , S T G /12 l 3 ) , S I G C :> ( 3 ) 
il I M r .~ S I , J f·c S l G C 6 ( 3 ) , S l G C 8 ( 3 ) , S I G C 9 ( 3 ) , S T G C 0 ( 3 ) , S I G C 1 ( '3 I 
n l ME I\ s Ill f\ ;.~ 5 ( li ()) ' r·16 ( 4 0 ) ' ~-. t. ( 4 0 ) ' ~ 9 ( 4 0 ) , ,.,, 0 ( 4 0 ) ' tJ, l ( 11-0 ) ' M 2 ( 4 0 ) 
l) T ; [- >'~S In~. s I n u ( ::, ) ' s I rr p u ( ~ ) 'i': ( lJ T ( 3 ) 'f) r: ( 3) ' s Ir, AT ( 3) ' s I Gld ( j ) 
f) r ;-/ t >IS I . J r·1 T F ( tt 0 ) , r~ T ( 't C ) , S J G P ( 't 0 ) , S I r; R ( 1 ) , S l G C 2 ( ~ I , i3 U :-~ N ( It 0 ) 

k t AP ;., ~' 1) h ~ l T r J :., P UT f \/ F- Ci p, 11 ti T f U ~.: 

r f f:,, f] ( ')' J 2) "'~ ( 1 ) 'Iv'. 6 ( 1 ) ':'ld ( 1) '~; (i ( 1) '~o ( 1) 'NI l ( l ) 'M2 ( l ) 
.; >: /!, i! ( > , ::., :t ) S I r, 1-{ ( 1 ) , S I I. R ( 2 l , '1 F ( l ) , tl F ( 2 ) , r F ( .::. ) , 8 G , J J 
i~ c Ari ( S, 3., ) F , FY l 3, F Y? 3 , TC , S { GA 3 ( 1 ) , SI G 4 3 ( ;:> ) , SI r; A3 ( 3 ) , X A. X 
~r~n (j,3/) XASU2,XASU3,X~NJ2,XA~U3,XASP2,XASP3,XANP2,XANP3 
'>llHTc (6,15) 
w P r r r: < c> , r) > 
\.-J ,' I Tc ( 6 , 3 1 ) r'> C 
~11<. I T :: ( ,:, , ;> 2 ) P 
!,-i I< J T E: ( , ) , ~ 0 ) F ¥ l J 
~R[l~ (~,21) FY23 
~; P I T E ( z' , :; 0 ) S J l; ~; ( l ) , S I r. r. ( Z ) 
~' P T T f l 6 ~ -~ ;3 ) S Y G II 3 ( 1 ) , 5 I C~ A ~ ( 2 ) , S I G f! :1 ( J ) 
..J r<. I T r: ( :> ' 2 S' ) n r: ( l , ' n F ( 2 ) ' n F ( ) ) 
\,,;r.'ITt (6,17) 

A 1 
A 2 
A ':! 

A 4 
A ':'I 
A l· 
A 7 

" f 
A q 

A 10 
~ 11 
A l? 
A 15 
A 14 
A 15 
A 16 V1 
/\ 17 V1 

A lfJ 
A l c: 
fl. 20 
A 21 
A 22 
A 23 
A 24 
A 25 
A 26 
f\ 27 
A 2f 
/\ 29 
A 30 
A 31 
A 32 



vi P I Ti:: ( ·J , 1 H ) 
''! F I T F ( ,') ' l <j ) "'' '.J ( l ) ' ~· 6 ( l ) 'i• 6 ( L ) ' M CJ ( l ) 'Mc ( l ) ' M l ( l ) '1·1 2 ( 1 ) 
~.J~IT~ (r,,lld 
ur 1 I=1,:;; 
f~ F ·~ ! ) ( '.J ' j 2 ) x F :) ( r ) ' x r () ( T ) ' x r J ( T ) ' x F <) ( T ) ' x F 0 ( T ) ' x F l ( I ) ' x F ? ( I , 
!' r: ,\ f"'I ( S , 3 2 ) X C 5 ( I ) , X ({, ( I ) , X Cd ( I ) , X CC1 ( I ) , X C 0 ( 1 ) , X C l ( I ) , X C 2 ( I ) 
h' ::: t. '.l { 'j, :'.> 2) XA ::> ( 1) , X Al· ( I ) , XI\ '1 ( I ) , XII CJ ( J), X/1\l ( T) , X /\ l l I l , X AZ ( T) 
;, ,-'. I T l: ( 6 , Z 5 ) T 
~µITi:: (6,2l) XF~( IJ,XFb(l),XF3(1),XFS( r1,XFO(l),Xrl(I),XF2(I) 
\·! R I T f: ( i~ , .: 7 ) X C ~ ( T ) , X C t. ( I l , X Cd ( T ) , X C 9 ( I ) , X C 0 ( T ) , X C l ( T ) , X C 2 ( J I 
WRITF (6 9 2e) XAS( J),XAl(J),XAP( l),XA9( J),XAO(T),XA1(1),XA2(1) 

l c ' NT y;~ I ff 

(. 
c 
... -
\, 

W~IT~ (6,3f) XOSU2,XASU3,XA~U2,X~~U3,XASP2,XASP3,XANPL,XANP3,XAX 
~fd Tl= ((~, ~3) 

fl v c = :J. ') ·J 2 5 r 21, 
·\JSU=IJ. J 
Mill= J. J 
·lSPlJ=J • .J 
;'J"JPU-=d. J 
pLjJ5:/'11')(l) 

rl UR ~! T = J • 0 
L t:.rn1 i = 1 • 6 .s F - o Cj 

flUX-W~IGHT(n ~tcRnSCUPTC CRCSS SFCTIONS 

~rJAj=(X~5(l)*FYl3+XF5(2)*~Y23+XF5(3))*8.ar10 

DFTAd=tXF8(l}*FYlJ+X~8(2)*rY23+X~8(~))*7.8ElO 

J~TA0=(XF~(l)*FY13+XFS(2)*FY!3+XF 0 (J))*P.2Fl0 

drT~l=(XFl(l)*FYlJ+XFl (2)*FY23+XFl(l))*U.?ElO 
r: Y _J = N { IF T L'. 5 *'.JI ') ( l ) + R '- TA U ~"v J ( 1 ) + r. ET t\'J * ,\.! 9 ( l ) + B f T;\ l ~' M l ( l ) ) 
,,; : Fi= XA ') ( l ) *FY l H X A 'i ( 2 ) *FY 2:'.+ X A 5 ( 1 ) 
,·HU = X !.\A ( l ) * f Y 1 3 +Xi\ t ( 2 ) o;, FY I:,+ X A 6 ( ,;; ) 

A 3~ ;) 

A 34 
A ~5 

!\ 36 
. .'\ 37 
l\ 38 
A y;, 
A 40 
A 41 

" 42 
A 43 
A 44 
A 45 
/I. 4lJ 
f\ 47 
A 4t. 
A 49 \JI 

!\ 50 (j\ 

A 51 
A 52 
A ') ~. 

. :.' 
.A 54 
A 55 
A 56 
A 57 
A 58 
A 59 
A 60 
'1 61 
A 62 
A 63 
A 64 



c 
c 
c 

;·,:J.,=XA;J( l )q:Yl:!+XAt1( 2.)>:'FY2.HXAU( 3) 
'"· w: = X 1\ '1 ( l ) t.: FY l 3 + X /\ '1 ( 2 ) * r: Y? 3 +- X A 9 { 3 ) 
· 1 U 0 = X A J ( 1 ) * F Y l 3 + X /H)( 2 ) ~' F Y 2 3 + X A r:J ( 3 I 
i ~1 l l = ;(f.\ l ( l } * >= Y l.H Y /\ l ( 2 ) *FY 2 3 + X Al ( 3 ) +- t. AM n l IF Y 3 
~U~=XA2(l)*FY1J+XA2(2)*FY23+XA2(3) 

CA i' ':i:= X C:) ( l) *FY 1 ::,+ X C ~:, ( 2 l *FY 2 H XC '::i ( J) 
GA~f=XC~{l)*FY13+XCP(2)*FY23+XCE(3) 
G1M~=XCY(l)*FY13+XC~{2}*FY2J+XC9(~) 

I~ Ai l = x c l ( l ) * F y l J + x c 1 ( 2 , * !=- y 2 3 + xc l ( 3 ) 
JT=JJ+l 

'l 1 ' ) J = 2 , J T 
K=J-1 

Fu a r~ u !H;lJ fl c A L c u L A TT t ~ N s 

cy3=P/(~rT~S*~~(K)+~[TAd*~8(K)+~FTA9*~9(K)+6FTAl*~l(K) I 
THf TA=FY~*T0*~600. 
r X 5 = f X 0 ( -1q U 5 *THE TA ) 
F Xt.=FXf1{-i·IU6*Thf::TA) 
FX~=EXP(-~U8*THETA) 

f X ':1= f X t.1 ( -1 ·1 U <) "" l HF TA ) 
rxJ=~XP(-~UO~THETA) 

bXl=EXD(-VUl*THETA) 
fX?=~XO(-MU2*THrTA) 

~l=(GA~5*~5(K))/(MU6-~~~) 

A<~=(·~,\ ~'1~'~13{!<) }/('.qJ9-MU2) 
A , = t·. ) ( '<l + ( r. J\I• q >:: G :, ~ ~ ~ ::< 18 ( K ) l I ( ( :-1 U O- i" l 1 9 ) t.' ( II U 9 - MU b ) ) + ( r; f, '~ ':! ;'< M -J( K ) ) I ( MU c; 

l - . J, L 0 l + ( 1~ A A q * GA M 9 ~: i< i ( K ) ) I ( ( ~· U 8- t1 U u ) * ( ,., U 9 - t' U 8 ) ) 
2' t = ( G :\ ·H I ( >' L 0 - ~ LY ) ) * (r"' 4 ( K ) + ( G A fV c' * f'J " ( K ) }/ { r-i U fl - M LI :} ) ) 
i\ ~' = C '\: 1 1 '~ r I\ t tH· !A J ( V ) I ( (,'~ L 0-//, U d ) * ( ~ LJ '1- ~ U i3 ) ) 
.~ c ~ 1

' U <.) + (;VU 0 I ( '>iU O-i~ \J l l ) *A H ( '1 lVi/ ( i': UY- ;•:U l ) ) * 44 + (Ml J 0 I ( >HJd-~HJl ) ) * t\'.> 
~7=(MJ1/(~Ul-MUO))*A3 

A 65 
A 66 
A 67 
A 68 
~ (:0 

A 70 
A 71 
A 72 
A -13 
A 74 
A 75 
A 76 
A 77 
A 78 
A 70 
A 80 Ln 
A dl "'-I 

A B2 
A :n 
" H4 
A qr:: . . ) 

1'1. 5lf 
A 87 
A HE 
!\ RC! 
A 90 
A 91 
A CJ2 
A 93 
A 94 
A 95 
A 96 



r ,, 
c 
c 

fl,_'.= ( :1LJ J/ ( '.HJl-i·1U<.1)) *t-.4 
4'1=('~J.J/( 'lUJ-MU8) )*/\5 
A l () = '12 ( K ) H ( r A i'1 l >::I\ 6 ) I ( ~. lJ 1-Mu 2 ) ) + ( ( \, ;\lq >:'A 7) I ( f'A u o-;~ u 2) l + ( ( G M1l *A 0 ' I ( 

l i-1 u C- ,>1 u -~ ) ) + ( ( GA t1 l * AS' ) I ( ,•! u .'"' - Mu 2 ) ) 
l\ l l = ( G \'vi p: At, ) I (M tJZ-M U l ) 
1' 12= ( G:'\ '1 l':<A I)/ ( MllZ-,\iLJQ) 
~l3=(~~~l*A8)/(~U2-~UQ) 

Al4=(G\~l*A9)/(MU2-~U8) 

M5(J)= 1'J(K)*rX5 
1f ( J ) = ( '16 ( Y ) - A 1 ) q: Xf +A l * F X 5 
t' f; ( J ) = :·1 1 ( '< ) * F X 8 
AS(J)=(A9(~)-A2)*EX9+A?*rxs 

MO(Jl=~3*cXC+A4*fX~+A5*fXS 

Ml(J)=~6*fXl+A7*rxo+AB*FXq+A7*CX8 
M2(J)=llO*EX2+All*FXl+Al2*FX1+Al3*fXS+Al4*FX~ 
Y~=(J~fA5*MS(K))/~US 

y :'= 1--' Ff'\ J * ·l f~ (I<' ) / .-w::J-G /\;\) ,, *H.:: ( I<)* e. FT As I ( ( ~'Lt' -i-IU9) ~,,,u 0 I + i_l f TA l *A. 9 /MU 8 
Y '; =-- ( FJ ( < ) + ( r; A '18 t.' ''. 1J ( K ) ) I ( ~ llf'- •1 Un I ) :q r~ f TA 9 IM U '-1 ) +A d *fl E TA l IM U 9 
y ()-=: /\ ?>'f. ff TA 1 I t·rno 
Y 1 = ,._ (; ::< '.fr TA. 1 I f.1 L; 1 
re T ( J ) = ( Y 5 q 1 • - t X 5 ) + Y ,3 * ( l • - F X b ) + Y 9 * I 1 • - F X S ) + Y 0 >:'( 1 • - F X 0 ) + Y l * ( l • - F X l ) 

1) /36JO. 
t' U -: ~; ( J ) = ::- T ( J ) I ( 2 4 • ~' ( !'~ 5 ( l ) + i" 6 ( l ) + tJ 8 ( l ) + I·' CJ ( l ) + M 0 ( l ) + tJ l ( l ) + 1"1 2 ( 1 ) ) ) 
TF(J)=TH{J-1) 
~UR~T=dJR~T+fURN(J) 

X I C..' = ( -; ,, i1J~'M8 ( J ) + '1lJ0 *r~ 0 ( J ) I I ( 1·1 U '5 * :~ '> ( J ) +ii U 9 * ~ S' ( J ) +MU l * -'11 ( J ) ) 

t-i fl C I~ L S Cu P T C C r! L 1 S S 5 i:- C T I l ! N S 

f1 11 4 I=l,.:> 
S T r, r 5 I T I = X f 5 ( l ) >r ,"1 S ( J l '°:< 1-..V ,; I 2 j 5. 
S 1 (;A ') ( I ) = X /I 5 { I J * 1' ') ( J ) * lo V t~1 I 2 3 '> • 

A 97 
A 9R 
A <i9 
A 100 
A 101 
A 10? 
A 103 
!\ 104 
A 105 
!\ 106 
A 107 
A l OP 
A 1 Q<; 
4 110 
fl. 111 
,\ 112 
A 113 1.11 
-~ l l<'t CX> 

A 115 
/I. 116 
A 117 
A 118 
fl. 119 
A 120 
A 121 
A 122 
A 12:-:.· 
A l 2't 
A 125 
I\ 126 
A 127 
A 12 e 



s r r; c '3 ( r l = i< c '5 < r > * 1 '> < J , t., t:.. v 1 ; / z j ·) • 

S f r. F 6 ( I l = X r C ( I I * ;··. (J ( J ) *A V ( 1 / 2 3 6 • 
S I 1-; fdi ( I l = X fll, ( I l * u, ( J l 1r fl V Ll I 2 3 1'.l • 
S J i, C 6 { I ) = X C b ( I l *; ., 6 ( J )>:<A V IJ I ,.: 3 6. 
S T :; f :q I ) = ,ff ? { l ) *f.' 1 ( J ) * A V 0 I ::> :.B • 
SIG A J ( I ) = X .~ f, ( I ) ~cM b ( J ) *AV JI 2 :d. 
S T C L u ( I ) = X C t { 1 l * i'• ;:> ( J ) * A V ~ ;/ 2 j :-; • 

<; T Gr 9 ( I ) = X F 9 ( J ) * ~· q ( J ) t.' /'. V r: I 2 3 g • 
':> I r- .4 '-I { I l == X fl <J ( r ) 1f ~· '1 ( J ) ~' A V c ; I 2 i' J • 
S i CC 1 ( I l = X C 9 ( I I * .~, 7' ( J ) *AV Li I 2 3 q • 
S J G F J ( l ) = X F iJ ( I H' ,.,, d ( J ) *AV C 12 4 0 • 
ST\.t1•l( J)=XAO( {)*H)(J) 1r/'.V\l/240. 
S T G C U ( I ) = X C 0 ( I l ':'/ ... ~ 0 ( J ) *AV D/ 2 4 0. 
s r f F 1 ( T I = x f l ( r ) ~' q ( J ) *Av 'JI 2 4 L • 
s r (:rd ( T ) = x A 11 I ) :O:< ~'. i.{ J ) ,~Av I) I 2 li 1. 
1
) J ~ c l ( r ) = x ( l ( I ) * r·: 1 ( J I ~''"vu I 2 4 1 • 
S I!~f- 2 ( f ) = X F ~ ( I l ~:~:.2 ( J H' A Vt I? 4 2. 
S I 1-; I\..:'. ( I ) = X /\ 2 ( T ) >:'I·',: ( J ) *A V::1/ 2 4 2. 
S IGC2( I )=XL2( T H'M2(J )*A'VCl/242. 
p= ( J. :~ r. 2> Gu Tf: 3 
If' <I.;r.l) Gu Tll 2 
\\!>_ITi:: (6,24) 

2 C C ''H L'\ :J ;-: 
\.iRITE: ((J,?';) I 
1.., • t, I T F ( 6 , ! 6 ) S I G F ::l ( I ) , S J G F- 6 ( I ) , S 1 GI S ( I ) , S I G r: 9 ( I ) , S I G F 0 ( I ) , S I Gr 1 { I ) 

1,c;1ruc n 
W~JTC:: (6,27) STGCS{ f),SJ~C6( f),SJG(b(l),SIGCSlil,SIGCO(I),Slr;Cl(Y) 

l,SIGC2(I) 
h ! ~ r T c:: ( ') ' 2 b ) s T c f\ 5 ( I ) t s r c :, (; ( l ) ' ~ 1 c: I' (l ( I ) ' s I ( A Cj ( r ) ' s I c ~ :J { I ) ' s I r; A l ( I } 

1, qr,-'~< r > 
J C ,- f H PJ '.J 1~ 

S I ~ f- lJ ( I ) = S I ,; f ') { l ) + S I G F ,.J. ( l ) 

·" 129 
A 130 
A l :i l 
A 132 
A 133 
A 134 
A l 3S 
A lV, 
A l:,-, 
A l?fl 
I\ 139 
A l<tO 
A 141 

" 142 
A 143 
A l't4 \JI 
A 145 \D 

A 146 
~ 147 
A l 4fl 
A l4c; 
A 150 
A 151 
~ 152 
A 1 ~;, 
A l S4 
,\ 155 
A 156 
A 157 
A 15P 
A 15<:1 
A 160 



S fGFPU( [ )=SICrS( I )+SJ\,F 1( I) 
s I (: !": T ( I ) = 5 I GA~ ( I ) + s J r; A 6 ( I ) + s I (,A 8 ( I ) + s Tr: A'-.) ( ! ) + s r r, '-'a ( l ) + 5 I GA 1 ( t ) +<)I G 

l/\?(I )+SlGt\3( J) 
11 c:.::rn P~d·:: 
c 
c rrssicN P~noucrs 
c 

c 
c 
( 

i-tJ= { SI ~ ;= U ( l ) ~-FY U +ST ~FU ( 2) '~FY 2 _;; + S Ir~ FU ( :,; } ) t.<f Y =~ 
r r: l l = ( ::. Ii~ r ~u ( I ) )~FY l 3 + s I c F PU ( 2 ) ~' F y 2 !. + s l G F p u ( ? ) ) *FY-~ 
srr)~=X~X*(0.06~*FU+J.072*FPLl)/(2.lLF-O~+XAX*FY~) 
::> l r; S •l= ( .J. J 11>'.'=FU+C.0 1 3 1H pt!) Ir: Y 3 
s1r;sM = o.o 
MGSU=X~SU2*FY23+XASU3 

""U''.L=X I\ ~U2*FY .£'. .:i+Y r,f\1UJ 
,., u .::. r = x 4 s P i * r Y 2 .. H x A s P 3 
MlJ~'f-'=XA \lP?~FY ?1+X.ll,f\:P-~ 

1\1 ') I l = { 0 • ) 7 0 ~~ F L I ( [.; u s u * F y = ) ) * ( l • - ~-: x p ( - .''11 J s u ~' F y 3 * T(J>!< :; Q u 0 • } ) + f'1 <; lJ 
!\,\U= l. )4 3 *f=U* TC* 3610. H '\iU 
• s p LI= ( J. It 0 1 * F p LI ( Mus p * F y 3 ) ) * ( 1 • - r x p ( - ''1 Ls r ,,~ F y .3*T;)*16 0 J. ) ) + \) s p u 
~~ i" I' U = l • ') C l ~' F P li ~~ T U :t;: 3 t; 0 0 • + "lf': P U 
:; J "', f t'2 = ~ SU'~ X A SU 2 + '\J ~; U * X ,11': U 2 +·~SP U * X A S P 2 + f\ N PU* X t\f\' P 2 
SI GF 0 3 = '-1 SU* XA SUl +·'~NU>~ X 61'\U? + \j S PU *X AS f-' 3 H 1\ FlJ':<X M'< P::; 

C •J ~ T F C L PC J S C N 

I r S S 1 = ) ;.: { l ) ;~ Pr,+ S J GA T ( 1 ) + S I G '-{ { l ) 
Li; SS Z= )!= ( 2) *PS+ ST G /.IT ( 2 ) +SI C ~ ( 2 ) + S IC r P ~ 
l ;_' ~. S .>= 'J F ( j ) -,;, f (, + S I GA T ( :-::, ) + S l G :( F + S I f: S IV!+ S HT P 3 
f\ f l 1 T ( l ) = , • ~i 6 * S T \, F- '.> ( l ) + 2. • 6 0 "' S [ G F <l ( 1 I + 1 • 0 5 * S I G F 9 ( 1 ) + 3 • l j * S I r; r l ( l ) 

l + Z • ·) 7 1;, S I r~ f' u ( 1 ) + '• • 2 '.3 ,::, S J G ~ 2 ( l ) 
\: r u T { 2 ) = 2 • 4 4 ,.,, \ I Gr) ( 2 ) + 2 • J s * s r G f- ':) ( 2 ) + 1. 0,? * s I G fl ( 2 ) 

1 +2.87~Sl~FO(Z)+3.l2*SIGF2(~) 

A le 1 
A 162 
A 163 
A 164 
A lo~ 
A 1(,6 
A 167 
A 168 
A 169 
A 1 7C 
fl, 171 

A 172 
A l 73 
A 17Lt 
I\ 1 /5 
!\ l 77 

"' A l 7P 0 

A l 7S 
!\ 180 
A lPl 
A 182 
A ld3 
A 184 
A 185 
A l 136 
A UH 
A 188 
A Ul</ 

A 190 



c 
c 
c 

c 

N~UT(J)=~.44*SIGr~(~)+?.g9*jl~FG(3)+3.0?*SIGF1(1)+2.87*SIGF0(1) 

SIGP(J)={~ELT(3)*SIG!( l)*STGP(2)/(l.0040*LOSSl*LJSS2-~fUT(l)*Lnss2 
l..- iFUT! 2) *SIGf\( l)) )-LUSS:: 

CALCULATIC~ JF K-I~FI~lTF (Kl) 

l\ I = ( :'~ f:. 1 J T { l ) * l S l G f\ T ( 2 ) + S l G F P? + S T r; 1< ( 2 l ) ~' ( S I C AT ( 3 ) + S T ~~ F P 3 + S IC X f + S I GS"' 
1)+~[Jf(~)*SICR(l)*(SIGftT(~)+STGFP3+SIGXF+SJ~S~)+~FUT(~)*Sl~R(l)*SI 
i r. :> ( L. ) ) I ( ( ') I G ,, T ( l ) + s r G f.~ ( 1 ) ) ~' ( s I r, A T ( 2 ) + s J (: r p ~ + s I G i< ( 2 ) ) * ( s I r, A T ( 3 ) + s I r, 
~FP?+SIGXF+SJGSM)) 

C UUTPUT JNFOPMATJON 
c 

5 
(, 

7 

') 

~QJT0 (6,7) K,Kl,Sl~P(J) 
~~ f; I T ;..: ( 6 , :1 ) F y ?, 
~PIT~ (0,Yl ~5(J),THFT~ 

\·I\) T T c ( ") , l 0 ) '1 6 ( J ) , X T C P 
~~fTC (A,11) ~U(J),~U~~(J) 

w I~. fT f= ( 0 , l Z ) ~: c; ( J ) , P UK I\ T 
WFTTc (6,13) MJ(J),fl(J) 
~Rlf~ (6,14) ~l(J),TF(Jl 

t.-iFJTf (6,l'.J) i"LdJ),TO 
CLl'i f l:'IJiJr 
F<_· f< ~<\ '\T ( 4'+H * * *~' * >:'* :(:* * * H. PUT TN FC R M1\T lC ~ * *~' ~,>:, **>!' :::'** *) 
Fl':-.(;ol 1H (//2f\f-1 Gt.TA AT FNf~ c;;:: TTMf STEP if,I3,PX,4HK = ,F5.3,llX,6H 

lSIGP =,r-;i.">) 
H' R M AT ( 1 DH 0 I t; ~-H -, P E: S , 7 X , 1 YW f:- N S I 1 Y ( KG / l ) , 6 X , l 4 YT H F R M .Al FLUX = , E l l 

l • ·:: t 2 X' 11 H l /SF C >:'C IV t.n:: 2 ) 
FLR~AT (3X,5f-IU-23s,1ux,r10.3,Ax,11~r~FP~~l ~LUF~Cr =,El2.3,3X,7Hl/ 

lC~';-~~'Zl 

1 0 F I p ,,. AT { 3 x ' 51- u - 2 .; f, ' l 0 x ' F l 0 • 3 ' d x ' j L 1..-!J t'J s TA id A ;\IF r u s c c hl v r R s I : m Q A T r ~ l 
1-=,f'C.3) 

A 191 
4 192 
A 19? 
A 194 
A lG~ 
A l Qf, 
A 1'37 
-~ 108 
A l 9C 
A 2 OC' 
A 201 
A 20? 
-~ 20~ 

l\. 204 
'~ 20" 
!\ 206 

°' A 207 ...... 
A 20b 
~ 20S 
A ?10 
A 21.l 
f.; 212 
A 213 
I\ ? 1 ~ 
/\ ? 16 
A 217 
A 2lfl 
A 219 
A 220 
A 221 
A 22? 
A 2?3 



11 r 'c,.,\T (~;X,51-'U-2:Jf\,lOX,Fl0.),:)X,lbWWr<.NUt> fHIS STEP -=,F7.0,3X,6H!'\W A 224 
l n I Ii. T ) A ? '" 

l 2 r u fv i\T { ~ )( ' H p u- 2 3 (;' c;; x ' F l 0 • 1 ' d x ' 14 f-' T ( T /IL Eur~ 1'!U p = ' r;) • 0' 3 x' 6 H !'-1 w n I ''1T A 226 
l) A 227 

l 3 f ; 'p t· AT ( ~ l( ' (,I- l..l u-} 1+ ;) ' 0 >. ' r: l 0 • ~ ' 8 x ' l 71-1 t /\; F f-> G '( n r= N s I r '( I s ' f B • 0' 3 x ' 7 HK w- A 2?.t' 
1!-W / L) A 22S 

14 F-C'~i"IH {3X,6rPU-;,:41,9x,r:10.3,t>X,l7HTT.'if sv-=p FN')S l1T,F9.;J,:,X,5HHUJ A 2~0 
l f~ s) A 2 31 

l~ 1-L~~AT (jX,6bµL-142,~X,Fl0.3,SX,16~Tl~f STFP LE~GTH,F7.0,3X,~HHOUR A 232 
ls ) A 233 

le FC'l<i'i'\I (//2X,34Hl'ICRCSCCPTC (qcss SFCTTCf\S (Ct-'>::t.<2)) ;\ 2Ai4 
17 J.=tt·'.i"11\T (::,itHO fl\ITifll lSUTflPF !lFNSTTifS {KG/L}) A 235 
ltl FiJf-:fv:,\f ( 3X,o-1 U-2;:,5, 7X,5Hll-236, 7X,5HU-2~8,7X,6Hf>U-239,6X,6HPU-240, A 236 

lt> X, 6!WU-24 l, t X, bl-'P U-242) ~ 237 
l ~' Fr '-( '1 4 T ( ::i X, 7 ( F 7 • "i, ~1 X ) ) A 238 
2U rt ~1.,~T (4UJ PJ\TfCI (1F CRL;t1p l F-LlJX 11' THF!~:1AL FLUX =,1='5.2) f\ 23(,. 
?1 H:;{~»H (41H ?f1Tli 1 \ 1 i: GRLlUP 2 FLUX Hi TH[PlAL f'LUX =,FS.2) 
Z 2 f : ; >'.!- ~ 1 ( 2 ''tf-1 P Li\~ ~ C{ r1 fl'' S l T 't' { K ~JI L ) = , i: 7 • 2 ) 

A 240 0\ 
A c:'.41 N 

?~I h':;·~f'~I (//ttOH ****>:'* H'lf"J OF If\PUT I 1\FCRr-'.ATI~'N ******/) A 242 
2 1t 1-1;~T>'Al (/??X,3?Hi'iACRfSCiJPJC CPUSS Sf:CTIUf\S (l/C'1),/) A 243 
2 ') r ' 1 ,) I• !'. f ( 2 X , 5 r 0 HJ lJ P , I 2 , 7 X , :} Y U - Z 3 ') , 5 X , S '-W - 2 3 6 , S X , 5 HU- 2:.d , 5 X , l· H PU- 2 3 9 A 244 

l , '' X , 0 H P 'J - 2 4 0 , 4 X , 6 Y PU- 2 4 l t 4 X , -SY P t!- 2 4 2 ) " 24"1 
:? & Fl k ~ /\ T ( ?. x' 7H r 1 s ~;I ur-.; '5 x '7 ( F ~. 2' 2 x) ) A 246 
?.7 F:;j{_f"'f\T 12x,n1CAPTUl;,J,'.:>X,7([:j.2,2X)) A 247 
2 ~: F C H,' '.\T ( 2 X , 1 l1 HA tJ S 'JR PT l C T\J , 2 X , 7 { ~ 8. 2 , 2 X ) , I ) A 248 
;:>-:; f-C',"'~llT (29H iilFF,J5IL'~' CtlFi=FICH:l\TS {0'),4X,7HiJF(l) =,F6.3,5X,7HDF A 249 

l ( ? ) = , f". {J • ~ , 5 X , 7 HI J F ( .1 ) = , Fl • 3 ) A 250 
~1· Q F i' k ,,: 1\ r ( 31 H f<. f' ~ t: v !'. L c 1< [ s s s F: c T I CJ O\! s ( l Ir M ) ' 6 x ' l 01-j s I G f~ ( 1 ) = ' F 5 • 3 ' 8 A 251 

lX.lOYSI~R(2) = ,r5.3) A 252 
11 1-iii~~/.U {13HC f'\UCKLTNC = ,Flu.4,7X,7Hl/(~''"':'2) A 25.3 
?-2 H.F.:F.AT (7>=1J.3) A 254 
3 :::. r r :~ ~,; ~ T < 7 := 7 • r , t l .::: • :; ) A 255 



14 
!:, 

_) -
3 Co 

3 -, 
j I\ 

c 1_ ·~ 1 · A 1 < n- l J • 1 , I ~ l 
FfJ;·'.~'.AT ( 111) 
fU".l··AT (');:'HQ rrssrrn..i Pt·'-Ci1UCT /..1f(KL1SCu>J(, CfUlSS SECTH11\IS (CM**2t,/, 

1 ? X , 7; 1 X .'.SU~ = , F 1 <J. -~ , b X , i' f-1 XA SL. 1 = , F 1 iJ • 1 , I , 2 X , 7 H X I\ 1\J U2 = , ~ 10 • 3 , e X , -7 H X A 
2\''J:'.. =,i::10.3,/,LX,7HXASP2 =7 '.:l0.3,8X, 71-1XASP3 =,Fl0.3,/,2X,7HXANP2 = 
3,r1u.3,~X,7µXA~P~ =,Fl0.3,/,2X,5HX~X =,Fl0.31 
r iJ; ~ ~·: :\ T ( i1 f 1 0 • 3 ) 
tll,'·Af (YtH CL/'.\f1 £. CCfJLAf\T AbSURPTlll"-1 (l/CM),lX,CJHSIGA3(1)=,F6.4, 

1 1 X , (; : l '.) f '; A 3 ( 7 } = , f {, • 4 , l X , Cl H S I r; A 3 ( 1 ) = , F 6 • ti ) 

srrr 
f I\ I) 

-~ 2 '16 
A 257 
A 25P 
A z5c 
A 260 
A ZAl 
/\ 262 
A 263 
A 264 
A 265 
A 26(, 

°' I,,,) 



64 

3. Listing of FUELBURN-FASCON Linkage 



c 
c 
' 

c 
c 
c 

Furl f' u Rt·., - r- As cl' t\ l I r,1 KA r; [ 

I"f'LICTT P,FAl*'t(A-H,L-l) 
C 1_; ·1 t·~ · L°'~ ~ 5 ( 2 0 n ) , :"1 H ( Z 0 0 ) , t'l 9 ( 2 0 0 ) , VI 0 ( 2 U 0) , ~ 1 ( 2 0 0 ) , '12 ( 2 0 ()) , S l GK. ( 3 ) , 

l 11F(3), 
lFYl3,rY;3,SICA3(3),XF5(3),XF~(3),X~Y(3),XFO(J),XF1(3),XF2(3), 

:? X C 5 ( J ) , X C 3 ( 3 ) , X C 9 ( 3 ) , X (. D ( 3 ) , X C 1 ( _1 I , X C2 ( 3 ) , X A 5 ( 3 ) , X A 8 ( 3 ) , X A 9 ( 1 ) , 
J XI\() ( J) , '( t:. l ( 3 ) , X A 2 ( z, ) , I< I , S I G F P? , S I G F P '.) , t. ( 14 ) , X I CR 

RrAl KI 
r11 M F \I s I I m s I G F-':> (3 ) ' s I G F 6 ( 3 ) ' s I G f- H ( 3 ) ' s I c F 9 ( 3 ) ' s I G F 0 ( 3 ) 
i1 T ':: E ;IJ S I JN S I G F 1 ( 5 I , S I Gr 2 ( 3 ) , S T r. A 5 ( J ) , S T GA 6 ( 3 ) , ST GA 8 ( 3 ) 
r; IM f- .~ ~ I lf\.: s Ir A<) ( 3) ' s r G /I c ( 3 ) 's r GA l ( 3 ) 's I G ~ 2 { 3) ' 5 I GC 5 ( 3) 
~J~F~SIJN SIGC6(3),SIGC8(~),SIGC9(3),SJGC0(3),SIGC1(3),M6(200) 
1) r ~ ', r:- ·, s I i r._ s I c r u < 3 > , s 1 r. r Pu< :• > , i\ F u r < J > , s 1 GA r < J I 
'l I ""· t ''J '.) I• l ~J X F 6 ( 3 ) , X (() ( 1 I , X Ai.J ( 3 ) 
ll I ·1 1 '\J s r,w Tr < z o u > , E r < 2 · i o) , <; I GP < 2 o o > , s 1 c r 2 < -.J > , HUR N < 2 o o ) 

i' f Af~ J-\ ~~ 11 1-o P IT i= Pl PU T I f\i r fl FM AT I 0 N 

I~. F .tJ. i' ( ') ' j? } M 5 ( l ) ' ·'-'" (J ( 1 ) 't~ (1 ( 1 ) ' r'." ( l ) ' ~-10 ( 1 ) ' ~ .. , l ( l ) ' .., £.'. ( l ) 
r~ F !!. f) ( j ' 3 ! t ) 5 I Gk ( 1 ) ' s I c R ( 2 ) ' i) F ( l ) ' !l t-= ( 2 ) ' n F ( :i ) ' !1 r, ' J J 
flf-,,.,.D ( ),33) P,FYl~,FY2j,TO,SfGA3(1),STGA3(2),SIG43(3),XAX 

R~An (~,37) XASUZ,XASU.J,XA~uz,XANU3,XASP?,XASP3,XANP2,XANP3 
hRITF (\1,3':>) 
~-IP I T r;: ( <> , 6 ) 
\-i f< I T C-: ( .~, , ::'. l ) :; C 
WH.fT': (6,22) r 
W~IT~ (6,lO) FYI~ 

WRIT~ (6,~l) ry23 
':i P I Ti:.. ( ,, , 3 U ) S I G l" ( 1 ) , S I G l~ ( 2 ) 
vi :- I T r:: ( r:i , ) c' ) S T r, t :i ( 1 ) , S I G A -:, ( ? ) , S I r, fl, J ( 3 ) 

A 

A 
A 

1 

3 
4 

A 5 
.I\ 9 
A 10 
A 11 
A 12 

A 16 
A 17 
A 18 
A 19 
A 20 
I\ 21 
A 22 
A 23 
f\ 24 
A 25 
l'. 26 
A 27 
A 28 
A 29 
A 30 

°' Vl 



1 

,.. 
\.._, 

c 
c 

·,-1 t; f TE < c., zq > 
(JP TT r= (6,17) 
W'd TE ( (, ' l 8 ) 
1·H Irr (o, lY) 
~·IF'. IT F htlf>) 
r; L l l=l,3 
tff ".11 (j,::J2) 
kl= AfJ ( j, 3?) 
I~ i:: I\ '.: (),32) 
~,• P T T [ (6,25) 
i·Hd Tr- ( ()' z 6 ) 
h 1>TTC: (6,27) 
\-.RI T F (6,7.J) 
cw~ 1 L~ ~ r: 
l·L( l 1 E ( () ' :3 (; ) 
~'i f.( I T :: ( 6 , ? 3 J 

IJ F ( l ) , D F- ( 2 J , I) F ( ~, l 

~ ~; ( l ) , M .'.) ( l ) , r U ( 1 ) , ~'. S ( l } , M 0 ( ll , t·1 1 ( l ) , :~ 2 ( 1 ) 

XF5(T),XF6(J),XFB(l),XF9(1),XFO(f),XF1(1),XF2(T) 
Xl- 5 ( J ) , X C li ( I ) , XC i3 ( I ) , X CS ( I ) , X C Q ( I ) , X Cl ( I ) , XC 2 ( I l 
X A ':> ( I ) , X 1\6 ( l ) , X .'\ B ( I ) , X fl. •1 ( I ) , X A 0 ( t ) , X .~ l ( I ) , X A 2 ( I ) 

T 
XF~(l),XFli(l),xrs(J),XFG(l),X~O(l),XFl(l),XF2{l) 

XC5(1),XC6(I),XCJ(l),XC9(J),XCO(l),XCl(I),XC2( I) 
XA5( l),XAb(T),X~d(I),XA9(l),XAO(I),XAl(l),XA2(1) 

X!\SU2,XASU3,Xt\~U2,XAl\U3,XftSP2,XASP3,XANP2,XANP3,XAX 

A(':,) = J.Q~4Y3 
A(LO) = O.G0127~ 
A(lll::: C.005071 
"v ,;= J. 0J.2 :>c 24 
:"i SU= d • .'J 
~\ t.)lJ::: :J. ) 
NSPU=J.D 
Ni<PU=O. 0 
P ~· I 5 =~'1 :J ( l I 
t' U I~ f\/ T = 1 • 0 
LAMDl= l. tJ6f-CS 

FlU.X-WFIGHTfl~ MICRCSCL;PfC CFCSS SFCTWNS 

r': TA j= ( x r ';i { l) ~' F y 13+ x F 5 ( 2) *F y 2 . .H XF ') ( 3) ) * 8. er- l 0 
; ~ T I~ s= ( X F 1 ( l ) >:q: Y l 3 + X r H ( 2 ) * F Y 2 ) + X f Cl ( :~ ) ) '"' 7 • b i:- l 0 

A 31 
A 32 

" 33 
A 34 
A 15 

" 36 
A 37 
A 3f 
A 3q 
A 40 
A 41 
A 42 
A 4·· :> 
A 44 
A 45 
A 46 

°' °' 
A 47 
A 4 f; 
A 4c; 
A 50 
A 51 
A 52 
A 53 
A 54 
A 55 
A 56 
A 57 
A 58 
A 59 



c 
(' ,_ 
r 

'\F T /I J=-=- ( )( r ·:l { l )>:<t-= Y 1 :., + X f '}{ 2 I * F- Y 2 3 + X F ~ { 3 ) ) ,,~Fl. 2 i: l 0 
11 r T 1\ l = ( X F l ( l ) ~' f Y 1 3 + X F l ( ? ) ;~ F Y 2 3 + X F l ( 3 ) ) ~" 8 • ?f l 0 
ry3= 0/(~FTA~*~~(ll+RfTA8*~B(l)+HFTA0*M9{l)+BETAl*Ml(l}) 
1}. U :>-= X 1\ ':l ( l ) ;;, FY 1 j + X A 'J ( 2 I ,;. r Y 2 3 + X A 5 ( 3 I 
MUG=XA~(l)*FYIJ+XA6(2)*FY?3+XA6(3) 

"1 lJ ,;:; = x .\ j < l > * F Y l 1 + x i\ d < 2 > n: y? 3 + x !\ r < ::; > 
:1t:'f=X1-\ :1( l) >:<F'r 13+XA':;( 2) *FY23+X,\9( 3) 
~CJ=XAJ(l)*FY13+XA0(2)*FY23+XA0(3) 
1'1 U 1 = Xi'd ( 1 > * r. Y l ::i + X l\ l ( 2 J .,.~FY Z:~ + X A l ( 3 ) + U1 MC l IF Y;. 
~U~=XA~(l)*FY13+XA2(2)*FY23+XA2(3) 

GAMj=XC5(l)*FY13+XC5(2)*FY23+XC5(3) 
G t.r i' = X C J ( U * r- Y Li+ X C EH 2 ) *FY 2 :. + X C LI ( :J ) 
GA~Y=XC0(l)*F-Yl3+xcn(?)*FY21+XC~(3) 

G M1 l = X C l ( l ) * i:: Y 13 t X C l ( 2 ) * f= Y 2 3 + X C l ( 3 ) 
JT=JJ+t 

l< T = l 
K.1! = ,) 
nr· ~) J=Z,JT 

r u r= I l' u ~~ i~ u p c /_\ Lr;. u L (';, T T L' ('\ s 

l(=J-1 
FY3=P/(3~TA5*~5(K)+BFTA0*~8(K)+BFTAY*M9(K)+HETAl*Ml(K)) 

TU~TA=~Y3•T0*3600. 

~XS=EXP(-MU5*T~FTA) 

FX0=~X?(-~U6*THFTA) 

re X ·_; = r: X ·) ( -M lJ 13 t.' Th [ T ~ ) 
rxo=~Xrl-~U9*THET~) 

~X0=FX~(-~UO*fH[TA) 

f~X1=r=XP(-'1lJl>:oTHt TA) 
!- >: 2 = C: X ~ { -M lJ 2 >'; T fff" T .\ ) 
.~l=(·;\ 1J*;j5(K) )/('~U(,-MLJ5) 

A 60 
A 61 
I\ 62 
A 63 
A 6'• 
A 65 
A 6(, 
A 67 
A 6P 
A 6Ci 
A 70 
A 71 
A 12 
A 73 
A 74 
A 1~ 

A 76 °' " A 77 

A 7 t< 
A 79 
A so 
A 81 
A 82 

"' A3 
A 84 
A 85 
A <Jf, 
A 87 
A 88 
A 89 



A?_= ( ::'.A .I, 3 * ;-1 ~ ( K ) ) I ( * 19-M U 8 ) 
A~=MJ{K)+(~At·~*GAM~*~d(K))/((MUO-~U9)*(~U9-MU8))+(GA~9*M9(K))/(~U9 

l - tv I J 0 ) + ( :; A .-.b t.< r; Mi ':i >:< "1 /i ( '<. ) ) I ( ( M Ln;- !·: U 0 ) q fJ U 9- fJ U d ) ) 
l\ 4= (GA, 1•J I ( '" U l)-i<'. U0 ) ) * ( ~. c; ( K) + ( GA M ~3 * t~ ;1 ( K ) ) I (MU 8-M U9 ) ) 
J\ S=f,r1:'b*GAH 8*1'\fl ( K) I ( ( :''IUO-~ U :3 H' ( ~Uc•-\.1Ul3)) 
A'.:;= r< l( '\) + ( f-HIO I ( N uo-M u l ) ) "'"fl 3 + ( i\Hj 0 I ( i'~ U9-1" u l ) } * A4 + (MU 0 I ( :viu 8-MU 1 ) } *A 5 
A7= c r .... u >I< ·1u1-~·:uo l J *A3 
.~1 J = ( 1 '. J:) I ( HJ l -M lJ<.J ) ) '!,<A 4 
:1 '! = ( · ·1\J:) I ( '1U l - .\1 IJ d l ) t.< A 5 
Al0=~2(K)•( (GAMl*A~)/(~Ul-MU2) }+((GAMl*J\1)/(MUJ-~U2))•((GAMl*AB)/( 

l ··HJ'· - ' 1 U 2 ) ) + ( ( I: J1rv1 l t.' /\ o ) I ( t: U ·; - M U 2 ) ) 
A l l = ( (; ·\',, l * /\() ) I ( r~. u ? - M u l ) 
A 1 ~ = ( G \ ~ l *A 7 ) I ( '•l l! 2-M U 0 ) 
A l 3 = ( G .\ '''11 * fl 8 ) I ( MU 2 - M I J 9 ) 
A 14 = ( '.; \ l l *A CJ ) I ( ~~ U 2- •AU 8 ) 

c: j•1AC1il'SCl p IC Cirnss si=c T fl~~~s 
c 

fl\, 4 I=l,:J 
S T';FS( T )=XF5( I )*,•,5(1< l*AV:l/2~5. 
S I C A "5 ( r ) = X /\ ~.> ( I l * i' ':> ( K ) ~' t, V lJ I 2 3 5 • 
s rr.v>{ I l=XC')( t )>!:f'5(K )"~f'.Vf:/2J5. 
S T r; f 6 ( I ) = X f 6 ( T ) * r ; G ( k' ) * .A V :J I 2 3 6 • 
s I r: t":>( T ) = x A(: { l ) * "'~6 ( I( H' Av n I 2 j 6 • 
S TCCJ( T) =XC6( I) *1':6( K )*/IV'.-l/ 236. 
S H~ i: 3 ( I l = X F ;3 ( t ) * F· i3 ( K ) *AV fl I 2 3 q • 
su;AJ( r )=X1'8( I )*~·'HK )~</W(]/LJB. 
Sii.CJ( I>=XCd( I )*M8(K l*AVU/2J<l. 
S I '-~ f j ( I ) = X r 'J ( t ) * "1 9 ( K ) *A V tJ I 2 3 ,) • 
S F: A 9 i I ) = X ,\ c ( I ) ~'~"I( K ) * f\ Vil I 2 ":J 'J • 
Sf 1 ,(-J( Il=XCJ( r )*l·,q(I', )~'AV;J/2.F!. 
<; ! ·~ r~ J ( I ) = X F .J ( I ) * ,v J ( K ) *A V ;l / 2 lt O • 
<, I\. ;;J ( I ) = X A J ( I H'""'J ( K ) *A V!J / 2 4 0. 

A 90 

"' 91 
A 92 
A 93 
A 94 
A qs:, 
.\ 9t 
f\ 97 
A qr 
A S9 
/\ 100 
A 101 
A 102 
A 103 
I\ 104 
A 124 
A 125 °" A 12t CXl 

A 127 
A 12P 
A 129 
A 130 
A 131 
A 132 
A 133 
A 134 
A l ~5 
A lV, 
f\ 137 
A l 38 
A 13<; 
A 140 



S T (;CJ ( I l = X C 0 ( I l * ;'; 0 ( Y ) * AV rJ I ? 4 J • 
S I G F l ( { ) = '>( F l ( I ) * '"' l ( K ) ~' f\ V 11 I 2 4 l • 
3 TC:/\ l( I) =Xfl 1( I) HH (KI >'n\Vt_l/ 2 111. 
s I G c l ( I ) = x c l ( I ) * ,v, l ( I< l * /'\ v fl I 2 1t 1 • 
S!Gf2( l)=Xi=-2( I >~~~.2(K )*AVfJ/2-'t2. 
STG.tiZ{ Il=XA2( I )*i<l'(K l*AVf1/24Z. 
SJr:t,?( I>=XC:2( ! }*11?(K)>::J\Vil/242. 
1r <J.r;T.2> r;u T11 3 
p:: (I •. ;1 .l) GC1 T:; .~ 

h','ITF:: ((,,?tt) 
.:. C , i.~ T I •J • J'-

J 

4 
( 

c 
c 

\-JR I T t ( £1 , .~ 5 l I 
w L J T t: ( 1, ' 2 6 ) s I c F '.) ( I ) ' s I Gr 6 ( T ) ' s I r. f- 8 ( T ) ' s I r, r 9 ( I ) ' s I G F 0 ( I ) ' s I Gt l ( I ) 

l,STrr:<'.'.(II 
\'! f' I l r- ( (J ' ? 7 ) s I l;(• fj ( l ) ' s r f,( n ( [ ) ' s I cc d ( T ) ' s I r.c 9 ( I ) 's I GC 0 ( I ) 's I GC l ( I ) 

l,S1CC,d!) 
\<j [' I 1 r~ L. ' "' :n s I r, f, '-' ( I ) ' s I G ,I\ 6 ( I ) ' s T r: /1 8 ( r , ' s I GA 9 ( 1) ' s I GA 0 ( I ) ' s Tr. A l ( r I 

l,SIC:l\2(1) 
Cl'lTHff 
SI\f1J( fl=STGP)( IH·STGFf(J) 
ST 1;FPJ{ I l=SHr9( I)+SJl~Fl( 1) 
s I r: /.l T ( I ) = s T r, A ~' ( I ) + s I c; A 6 ( T ) + s r ('., !\ d ( T ) + s I GA 9 ( I I + s I r, l\ 0 ( r ) + s I G" 1 ( I ) + s r G 

1 A 2 ( I ) + 5 yr; l\3 ( I ) 
C (;\IT IJ\i ;y: 

FISSICN PRUnUCTS 

rU={S1~FU(l)*fYl3+SIGFU(2)*FY23+SI~FU(1) l*FY3 
i:- P '.J = ( S I ·"'; F ~ U ( 1 ) >:: F Y l ~'. + S T r', F PU ( Z ) ':c F Y 2 3 + S Ir, r PU ( 3 ) ) >:r F Y 3 
s I(, x t'= ,'( ;\ x "' ( 0. u 6 5'~ f lJ + 0. 0 7 2 * F p u) I ( 2. 11F-C5 + x AX* rv 1) 
s r ;; s .'1= ( i). 0 l 1 *' r u + (). 0 1 3 H: p lJ) IF y 3 
SJCS'i = o.o 

A 141 
~ l42 
A 143 
A 144 
t\ 145 
A 146 
t\ 147 
A 146 
A 149 
A 150 
A 151 
A 152 
,.\ 1 5:, 
A 154 
A 155 
A 15(; 
A 157 ~·; 

\0 
{\ 15 8 
A 159 
A 160 
A 161 
A 162 
A 163 
A lli4 
A 165 
A 166 
A 167 

" l6f 
A 169 
A 1 70 
A 171 



c 

f'f U:.; U= X «\ ') U 2 >:<FY 2 j + X A SU 3 
~1 l l •\ U = X ·~ l lJ ~ ::' F Y ? -~ + >. !\ 1'-1 U J 
MU~P=X4SP2*FY23+XASPJ 

~'.tJ'~P=X .-'-1-J PI ;~!Y 2 3+ X >\i'iP J 
NSU=(0.176*FL/(MUSU*FY3))*(1.-FXP(-~USU*FY3*T0*3h00.))+NSU 
NI\' U = l • ·)rt 3 * F- U * T 0 * -L, 0 0 • +I\ NU 
\SPU=(J.40l*fµLi/(MUSP*FY3))~(1.-fXP(-MLSP*FY3*T0*3600.))+NSPU 
i\~PU=l. 50 l* tf U*T0*360U. +\Jf\!PU 

t(L)) = (\JSU+i'-'~~U)O:'l.OF--24 

~(14) = (~SPU+~NPU)*l.Of-24 
t1 ':.i ( J ) = 1 j ( :< ) * F X 'J 
~6(J)=(~~(K)-Al)*fX6+Al*EX5 
rlJ(J)=H(K)>::EXo 
fl> o ( J) = ( '-1<J ( !< ) - A 2 )>:<r= X CJ+ f\? *EX 0 

~O(J)=~J*fXC+44*FX9+A5*EXP 

~l(J)=Ao*fXl+A7*f XO+AS*FX~+A9*FXd 
Ml(J)=\lJ*~Xz+rll*~Xl+Al2•FXJ+Al~*fX9+Al4*~XB 
C'\Ll f-\S(tj!\l(J,0) 

ldOJ c:~.~lI'iiJ'-= 

HrfAj=(X~~(l)*FY13+Xr5(2)*FY23+XF~(3))*~.or10 

q i_: T f, J = l X r >3( 1 } * F Y l i + X F d ( 2 ) * F V 2 5 + X F R ( 3 ) ) * 7 • ?T l \) 
H~TAJ=(XfJ(l)*FY13+XF~(2)*FY21+X.F 0 (3))*8.ZF10 

r~TAl=(Xfl(l)*FY13+XF1(2)*FY23+XF1(3})*8.2FlO 

F Y j = 1> I ( _\ I:: T 1'. 5 :t.+ 5 ( l ) +l~ f T A 8 ::< M 8 ( l ) + 8 E T ·"- 4 ,~, ~ Y ( 1 ) + B E T A l * M l ( l ) } 
,-HJ5=X.A5( 1 ) 1-'f-Yl3+XA5(2)*FY23+XA5(3) 
'1 'J .) = X Cl<> ( l I ~'FY l '- + X A 6 ( 2 ) ~'FY 2 3 + )( t\ 6 ( 3 ) 
!'' U l = K i.:.. 1 ( l ) * F Y 1 3 + X A '] ( ? ) * F Y 2 3 + X M~ ( 3 ) 
,, u '-) = x .~ )( l ) * F y 1 ::; + x AC) ( 2) 't.' c y F_; t x t1 s ( J ) 
''1l J<l= X A l ( l ) ':'FY LH X /\ l) ( 2 ) ~' r Y 2 J + X A 0 ( 3 ) 
·~ u l = x .'.\ l ( 1 , * r y l 3 + x A l ( 2 ) '" r y 2 H x !\ l ( 1 ) + L Min 1 IF y 3 

r.;, 'J ? = )( '1 2 ( 1 ) * F Y l ~ + X I\ 2 ( Z ) * F Y Z:H X A 2 ( i ) 

A l72 
A l 73 
A 174 
A l 75 
A 1 76 
A 178 
A 1 79 
A 180 
.A un 

A 10~ 
A 106 
A 107 
A 108 
A 109 
A 110 
A 111 

-....J 
0 

A 58 
A 59 
A 60 
A 61 
A 62 
A 63 
A 64 
A 65 
A 66 
A 67 
A 68 
A 69 



c 
c 
c 

c 
l~ 

c 
c 
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ST·~R?(\) = O.O 
106 CC f, T U·Jr 

i~r;sc = J.o 
'\ r; S <.}I = 0. 0 
T'\ = l 
re = l 
r;, l T J l 

755 CC!;Tfi'i~J·:: 

IF (IC.·;T.0) Gl' T'.1 ~ 

T ,,~ f' = r '-1 P + 1 
I r ( J ;'1fl. r; 1 • 4 u ) Rf T lJ 9 N 
\·L::l H: ( 6 , '.:> :n 
nci 4 I=l,18 
wr~ITr:: (6,54> 1 ,sn< r > 

t+ C L 1'~ T T W r:.: 
nu '.J I=l,J 
IS=?*l-1 
IT: 2 'n 
W~TTt (6,'+6) i\.J\MF( IS},fu\MF(lT) 
r:nsJ=l,lS 
WPITc (S,,t7) (XDS(l,J,K),!<'=1,l':i) 

~ er ·n r:~,F 
OU o I=l,.:, 
TS=2*I-l 
IT=2*I 
~~ '.:: I T "'.: ( :) , <j 0 , f i A I>' F ( I S ) , I\: A Mr ( I T ) 
nr c .1=1,12 
~~? T TF ( ., , 1+l1) J, XXA ( T, J), XXF ( T, J), XS~ (I, J) ,XS I (I, J), NU ( T, JI, ~1U ( T, J) 

l,lY!(l,J) 
1. ci::\T!r~uc 

nu 1 I=l,14 
IS.,,,2*1-1 

A ft6 

A 47 
A 4c 
A 49 
f1. 50 
A 51 
A '52 -..,J 

"' A 5;;, 
fl '14 
A 55 
:\ 56 
A ~7 

A SB 
A 59 
A 60 
A 61 
A 62 
A 63 
A 64 
A 65 
./\ 66 
A 67 



7 

! 
c 
( 
r 
v 

) 

10 

11 
c 
r 

1: 

TT=C.:*I 
vJ 1< l T f ( 6 ' 5 1 ) I\ /IJ' r ( Is ) , I\""'" F ( IT ) 
r,:, 7 J=l, lF 
WRIT~ (6,~2) J,XXA( J,J),xsr([,J),XSI(I,J),MU(!,J),ZY~(l,J) 
((,.,JT f;~ur: 
G~= T 1 F.' 5 
CU-il f;jiJF 

f)( lJ 1=1,-~4 

\._I tH t, r .' ! '!, f, r R tl s (. l p I c c f' C' s s s f c Tt 0 N s 

!l ~J c. I = 1 , 1 4 
SXA({,J) = XXA(J,J) 
SXF(J,J) = XX~(I,J) 
SSl=(f,J} = XSf(l,J) 
<;SI(I,J) = XS{(!,J) 
X X f, ( I , .J ) =XX td J , J ) >:'A ( I ) 
xs~cI,Jl=XSr( T,J)*A( I) 
X ST ( I, J ) =XS I ( T , J H'A ( I ) 
CU!T I ·\i;JI= 
nG 11J I=l,6 
xxrc I,J)~XXH I,J)*A( f) 
( :f:l y;~IJ;:: 
n ,-, l l I = l , •, 
lJfJ 11 J=l,15 
nc 11 :<=1,1'5 
SfJS(I,J,K) = xns(I,J,t<) 
XCS( I,J,K)=Xf1S(I,J,K)*A( I) 
C -:f. r I ,-..J'Ji:: 

Slit": i·1~CRCiSC1iPTC CRllSS SFCTflJ'\lS 
rT 1"U tlr:fl;F~TS FllP FACH ~;ICf<f;-GROUr 

A 6P. 
l\ 69 
A 70 
A 71 
A 72 

A 73 
A 74 
A 75 
A 76 
A 77 
A 78 

~ 70 
A HO 
.\ i3 1 
A 11? 
A d~ 

A H4 
A ~5 

A 16 
A 137 
,\ 88 

A 29 
A 90 
A. 91 
A 92 
A 93 

CX> 
0 



r 
'""' 
l.C: 

1 '.\ 

l .'.t 

lt 

...'. l 
1 :::. 

Cud [.~T: 
I~=I!\+l 

If- ( ll\.'ff.l) r,l: fu lS 
c •J 1 3 .J = 1 '3 4 
f1:; lJ I=l,6 
S l Jr' K F ( J ) = SU ~·1 K F- { J ) + X X r ( I , J ) * '< !\ P P A ( I ) 
S U 111 f\ i= ( J ) = S U 1-1 N F ( J ) + X X F- ( I , J ) * '\ U ( I , J ) 
r, f: !'\ T f ;'~ J F 

DC: l.f J=l,34 
r; 1::1 1 "t i< = 1 ' 14 
xnSl('<,J) =C.O 
or: 14 I=l,S 
xrs1cK,J) = xnSl(K,J)+XGS( I,K,J) 
Ci ' l I"; Jr 
nr: 21 J=l,3 1• 

SU;<'. A ( J ) = C. 0 
SU~ ... F S ( J ) = 0 • 0 
S 'Kl I S ( J ) = J. O 
TlkM3( J)=O.O 
RFTfdJl=O.O 
n U 1 (> I = l , 1 4 
SU~A{J)=SUMA(J)+XXA( l,J) 
SlHFS(J)=SU~ffS(J)+XSH I ,J) 
SIJfl.'IS(J)=SU"'lS{J)+XSI( T,J) 
T f 8 ~-~ J ( J ) =TE FM 3 ( J ) • ( 1 • 0- MU ( J , J ) ) *XS [ ( 1 , J ) 
fl F 1 A ( J ) = t:' t: TA ( J ) +LY t ( I , J ) *XS E C I , J ) 
er·~, T IN:JF 
S'J<'v/1.(J) = SUr/•.(J)+BFT/'l(J)*(l.0-P(J)) 
XX~{ 2,J) = XXA<Z,J)+:lflA(J)''<(l.0-P(J)) 
(i]t\JT {\!'Ji:: 
cr,\1TI'\lur: 

A 94 
A 95 
A 96 
A 99 
A 100 
A 1 () l 
A 102 
A 103 
A 104 

I\ 110 
A 112 
A 113 
A 114 
A 115 
A 116 
A 117 
A llC1 
A 120 
A 121 
A 122 
A 123 
fl. 124 
A 125 

A 156 
A 111 

00 
I-' 



c 
c 
c 
c 

CALLUL.l\.Tf nJFrUSIU'~ U 1 fFrJCIU\T, M!CiW-GRlJUP FLUX, 
l\!FllTR1;i'1 [lH~STTY '\NO Slfk!NG DU\~N nF"JSITY 

nr ?Jo J=l,3'1 
T'1TAL(J)=J.O 
11( J ) = 1 • ') I ( 3 • C •H S l M f\. ( J ) + SU~' T S ( J ) + T E r r·B ( J ) ) ) 
(; t 1 "·1 .\ ( J ) = n ( J ) * µ GS 1 H S U M f1 ( J ) + S lJ M I S ( J ) 
ri:- CJ.Gf.l) G~ rn 17 
P H T { J ) = S 0 ( J ) I ( !';A/': i·'t A ( J ) + 4 • 0 ~' 3 F T A ( J ) ) 
P~ IU (l) =4.0*PHI ( l) 
(,) ;-: ( 1 ) = 1\ F TA ( l ) ~'Ph I U ( 1 ) 
r;r TJ ~·J 

17 CC!!TINUc 
,JJ=J-l 
I) . : 1 3 '( = l ' J J 
T r)l I'· U J) = T CT /\ l ( J ) +- X f1S1 ( K, J ) * :> H I ( K ) 

l t1 C tl.'J T rn lJ f'. 
l'-' U1.·; T I ,rn >: 

Pf 'l ( J) = ( Su ( J ) + TilT AL ( J) + ( fJ F Hd J ) + C; FT A ( J J) ) *PH I U ( J J) ) I (GAMM A ( J )+. ( 4. 0 
l*'~f-T:\( J))) 
PHIU(J)=(4.0*PHl(Jl)-PHTU(JJ) 
CF ( J ) = $C: TA ( J ) *PH f lJ ( J ) 

?J crrnJN\Ji= 

c 

f\ P 1-~ I { J ) = S U "~ A { J ) * P H I ( J ) 
H' t> H [ ( J ) =SUM 1\ F ( J ) * PH [ ( J ) 
FKP!ll(J)=.)IJVKF(J)*PHl(J) 
ll "'SC? H ( J ) -= r1 ( J ) * "3 r, SQ~' PH I ( J ) 

200 CCi\TINJr.: 

.- THl'TC: ':;F'.UUP CALCULAT T IJNS 
c 

A 126 
A 127 
A 128 
A 129 

A llfl 
A 130 
A 111 
A 13::, 
A 134 
A 135 
A 136 
A 1?7 
l\ l 3t~ 
A 140 
A 14? 
A 143 00 
A 144 N 

!\ 145 
A 146 
A l/-t 7 
A 148 
A 149 
A 150 
A 151 
A 1'52 
A 153 
A 154 

A 157 
A l 5F 
A 159 



T C= 1 A 161 
P1= l J 
I)(_ 2 3 I= 1 , -., A 163 
P~H'.(J )=0.0 A 164 
Ar ll T "1( I ) = ;) • 0 A 165 
r r.- < I > = ,J. o A lot 
f'1rHI 1{ T )=1J.O A 167 
F V. PH I ,'1 ( I ) = U • 0 A 1 f, P. 
I)( 22 J=I-;,H A 169 
PHHH I l=PHT:V ( T l+P!ll ( J) A i -ro 
A i.> t-1 T f.1 { [ ) = /1 PH { 1v! ( I ) +A P H l { J ) A 1 7l 
D,,. ( I ) = -l.A ( l ) + C l J ) >:q> HI ( J ) A 172 
r i\! P H P': ( I ) = F N P H I i'1 ( I ) + F f\J P H I ( J ) A 173 
r Kr HT'-', ( I ) = F K pH rn ( I ) + FK p f-l I l J) A 174 

2? ccr.;TI 1 iu.:- .\ 175 
Jr=JH+l !\ 1 7(, 
I i:- I I • >: .J. 1 ) I 1--l-=- l 7 00 

VJ 
If (l.C:).2) I 11 = :.,<t A 17R 
S F td I ) = LI P H H. l I ) I ;.J H J :'1 ( T ) A 1 7° 
nrcI>=~~(f)/~HI~tJl A HlO 
~.:sif.F( T l=~l\P~·l'v1( I )/PHH'(!) A lRl 
K S I G F ( l ) = F K P ~-· I ;J ( T ) I i1 H J M ( I ) A 1 B2 
f1f\Sr~FI ( [ )= 1W( I ):;"-1-\GSc;i ~ 1 d3 

2 ;. CU•T Ir~ur: A ld5 
c A l 86 -- HFhOVAL "" r.r~c:ss SFC:TIUNS /\ 187 

SUM12-=u. tJ A 188 
s u~; l .:J= J. o A 189 
SLJ!v!23=0.0 A 1 <?O 
nc=o.o A 191 
STG1'l=J.O A 192 
I\ S I r, F 1 = ') • 0 A l S3 



KS f(;Fl=D.O A l<J4 
rl'dJGR=J. 0 A 195 
f~ n E "'<Ji\= 'l • 0 A l '16 
EFrNU= J. 0 A l c17 
F -: !H- \J = J • 0 A 196 

c A 199 
ri ' \. l )J J= 1, 10 
CU Z 1t K=Il,17 
s 1 J: ·1 l Z= s; JM l 2 + x n s l < J , K l *Pl-I I ( J) A 20? 

'. £.Lt Cl:iH H.J'J!""" A 203 
no l();J i<= l [:' 34 

LW SU('L:> = S U'-1 l::., + X fl S 1 ( J , t< ) *P ~H ( J ) 
f) ~~ Zn :<.=13,3'1 
CtJ L-6 J= 11, l7 
s w~? 3 = s u tt. 2 3 + x r s l < J , K I >:'PHI(J) A 209 

26 CVIJTf,~ r A 210 
s T ,~, k [ { .l ) =I) : ( l 0 ) I p Lf I IJ\ ( l I 

CXl <; T ~; :·· .c ( ~ I = <~ f- ( 1 l ) I f> H I 1\~ ( 2 ) +>-
S ! ~ t-: ( l ) = SIG l~ f ( 1) +SU t1; 12 IP Hp· { l ) A 213 
SI;~(2)=SIGRE(2)+SU~2~/PHl~(7) A ~14 
SIGR2(l)=SUM13/PHIM(l) A 215 

27 CU11 H-.JF A 220 
c A 221 
c r: ,\j~ GRqup C/\LCUL ATJO~:s A ?22 
c A 223 

Pf-- ft' f = ?>-i I •·1 ( l ) +PH IM ( ? ) +Pf-- IF { 3 ) A 224 
nc 2 d l = 1' ~ A 22? 
CC=DC+ Jr( I l*Pril."'1( l )/PHl~T A 226 
S T t~ A l:: :> T G 1'1.l + S I CA ( I ) * PH f "'1 ( I II P ! l I "1 T A 227 
~. s I G Fl= '1 s I(: F l HI s r G F( I ) ~'pH I ~ ( r ) I pH H' T A ? 28 
VSIGFl=~SIGFl+KSIGr( l)*PHJM(f)/PHJNT A 229 

/Sl c r r·, T I:'! Jc A ?"30 



c 
c 
c 

t !='. P: CT J V f ;.I UL Tl PL I CATT 0 !\! FACT ll R 

r)r /':t I=l,::J4 
C~-lf\U=~~FF ~U+H;PHI (I) 
r: ·: ) r ~-= d.: r E fH r: L' s ~ r H ( I ) + A p H I ( I ) 

2<1 c.; ~.r11ui.:: 

FIFK=~~FNG/F~DFN 

~PIT~ (G,41) LfFr-=,fFFK 
'i::, filf.:1·'H (//,~iX,•lTFRATfC:;\!= •,r3,9X,ilHK'.-EFF IS,F3.5) 
c 
C e~F~~I~G ~ATIC 

r. 
T r ( J \~ :> ) • L T • C • iJ ) G Cl TD 3 1 
n' 1 3·J I=l,31+ 
r .\j U ~-' ~ = F ··~ U r~ ti + ( XX ~ ( 2 , l ) - XX ~ ( ::'. , I ) + X X A ( '• , T ) - X X F ( tt , T } ) * PH I ( I ) 
r 'l .:- r· ! . ) 1 , = F r 0. !H + ( X X i\ ( l , I ) + X X A ( 3 , I )+ X X A { 5 , I ) ) * P H I ( T ) 

'.'> U C (' r,· T I \JU,: 
j ~' = r ~ IJ .H I [ I': [f Jfl. R 

., l C l~ .\ T I r~ Jr.: 
fF) l 0 l I = l , 1 4 
f:JtP.·HIJ = C.O 
FFilfHJ(l) = O.O 

101 ·~·~nr;~'F 

nc t:l J=l,34 
r1r: 5J I=l,14 
-'. :i, S ( I, J l = XX/, ( I , J l *PH I ( J) 
F- i~ ~ II J ( I l = H· U 0 ll ( I ) + f:I B S ( I , J ) 

53 (Ci-.Tf:~ 1 J 1: 

n:J {0 I=l,6 
FIS(I,J) = XXf(J,J) *P~I(J) 

iJ r I ~· u ( I ) = t'i I t EU l T ) + F I S ( I , J ) 

A 233 
A 234 
A 235 
A 236 
A 237 
A 238 
A 23'7 
A 240 

A 24? 
A 243 
A 244 
A 245 
A 24l· 

A 248 00 
\JI 

I\ 249 
I\ ~ 50 
A 25? 
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TF (Jt...LT.IHI GC TU 12 
!•:, lli. J =1,:)4 
XX6(2,J) = XXA(2,J)-6FTA(Jl*(l.C-P(J)) 

112 CU·TI:'>JUF 
n ··1 l l:J J = 1 , J 4 
f1 C lOY I=l,14 
XXl'll,J) = S.XA(l,J) 
XSHT,J) = SSUI,J) 
X':il({,J) = SST(J,J) 

1 O? C Ufl PUf 
n(1 110 I=l,t1 
xxrtJ,J> = sxr<r,J> 

11 O cc: i\ T f 'fJ c:: 
f1C1 111 I=l,<J 
nc 111 J=l,15 
D>J Ill K=l,l~ 
X '1 5. ( l , J , K ) = 5-i J S ( I , J , I< ) 

l ll c L :'i TI "1tF: 

F(Kf.r:l.Ol Gi: ff 116 
n f LI< = 1\ t) s ( 1. 0 ~; 6 i~- n r K ) 
1r(n~L<.LT.o.0011 KT= KT+l 
f~lOfL<.LT.J.UOl) GO Tr 117 
G·J T J 1004 

11 f U:J. l fiHJF 
fYl::> = DHJM(])/P~IJM(J) 
FY<-':; = :-> H Ir ( 2 ) IP~' I '1 ( 3 ) 
r ,-1 i a o 2 K ri = l , ...; 
s 'c i:d t 1<: ·u = " < C) H' x A< q, K P 1 + ~ < 1 1 * x A n, KR > 
XF5(KK} = XF(l,KP)*l.OF-24 
Xf~(~R) = xr(~,KP)*l.OF-24 
x~~{<~I = XC::(J,KP)*l.o~-24 
Xi: 1·.l ( ~ t~ ) = X f ( 4 , K ~· ) * l • 0 F - 2 4 

A ?5Li 

CX> 
'-1 



xrt(K1U = XF(~,K~)*l.Of-24 
X r 2 ( Kr', ) = XF(t.,i<.~ )~'l.OF-24 
XC5(K:,'.) = XC(l,KK)*l.Of-24 
'< ( :; ( K.-() = XC(2,KR)*l.0~-24 
XC'J(KR) = XC(3,K~)*l.0~-24 
X CU (Ki<.) = XC(4,KR)*l.J~-?4 
XC!('\i~) = XC( '5,Kr )*l.Of-24 
XC? ( K,d = XC(h,K~)*l.or-24 
x ;'\ ') ( " ,, ) = xr~(~R)+XCS(KR} 
XI\ d ( K.{) = X F Ci ( K l{ ) + X C ti ( I< P ) 
XACJ(f<.~t) = X F •:; { KR ) + X. ( o ( i< R ) 
x /\ u ( :~ .. < ) = XFC(KP,)+XCO(KP) 
X'\l(;<P.) = XFl(KR)+XCl(KR) 
X~l(K!-{) = XF2(KR)+XC2(KR) 

UJO .Z Cl ~. T J'~ •.Jf= 

c 

S J(: F P 2 -=A ( J 3 ) * XA ( l? , 2) + .0 ( 14) * X A ( 14, 2 l 
S f ._-:; f P J = A ( l .:) ) :i.'< X A ( 1 3 , ~ ) + A ( l 1t ) ~' X !\ ( l 4 , :) I 
r~ :-: Turn 

:Jc fLr! 1-·:·'\T (•)rto.::.1 
3 7 F I_· R 1v A r ( 6 1: l 0 • 0 ) 
38 FLR~AT (lCfB.O) 
tt ~ F :~ Hr', AT ( 7 ( ( ?. A 't ) , .? X ) ) 
4 0 r ' :~ ~; !.\ r ! / 1 1 , 3 3 x , ? r H n, ' , 1-i 1 , s c A rr Fi-~ r i\ G 1\' A r R r x r- n ::< , 2 A 4 , 1 > 
4/ fLFO•;/\T (5XtlS(F?.3,1X)) 
.3 2 F- ; ~ ~· !l T ( l 5 X , ; t. 4 , 3 4 X , i:: '-. • l ) 
4 ':1 F i_l ~ r' .'.\ T ( 5 x ' r :' ' 7 ( ? x ' F i_~ • 4 ) ) 
~· J F 1 H< ,'\T ( 6 ( /) t3 (j x tl L' H I 1

\ p u T J AT A f ii R ' 2 /14' 111 '·'t x' :, HG K nu p '4 x' 3 H xx A 
l , l X , ) f ~ X X f- , 7 X , J ~ i X Sf , 7 X , :;; f ~ X S I , 7 X , /. ~ I '.'I U , 8 )( , 2 H f.~ t J , b X , 1 f ~ Z Y E , I , 7 X , 4 ( 6 X , 4 H ( 
!Gr·))/) 

<:> I f 1 _: ;~ ~· '\ l l 1.:, < I > , ::_, o x , l f1 H r c~ P u T c <\ T 1'l. F- c f.' , 2 {) 4 , I I I , 4 x , 5 H G 1>, cu P , 8 x , 3 H x x L\ 
l , l l X , J --! X SF , i l X , 3 H XS I , l l X , i f4 ··I iJ , l ,!_ X, 3 H l Y F , I , 7 X , 3 ( l OX , 4} I ( 3 i'! ) ) I ) 

00 
00 

A 256 
A 262 
r,, 263 
A 264 
.\ 276 
A 277 
.\ 270 
A ?_57 
A 280 
..\ 281 
A 282 
A 2d3 
l\ 284 
A 2q5 
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4. FASCON-2 Output 

io.o Wt. % PU 

H2o 

V,F. Set 1 
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•••••••• INPUT INFORMATJON •••••••• 

NAME 

U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 
HYOROGFN 
OEUT. 
BORON 
F.P. U 
F.P. PU 

TABLE OF OENSfTIFS 

OF.NSlfY 
I l /RN-CMI 
o.ouoo3n 
0.0130~01) 

O.C009273 
o.0002B!l8 
0.0001877 
0.0000500 
o.0109aoo 
o.o 
0.0340100 
0.00906110 
o.o 
o.o 
o.o 
o.o 



GROUP 

l 
z 
3 
4 
5 
6 
7 
8 
9 

10 
11 
lZ 
13 
14 
15 
16 
17 
u 
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NORMALIZED FISSION NFUTPCN SGURCE 

F llA(. TIC~ 

0.02~2 
0.1007 
c;. 2 lC'.> 
o.nu 
0.1003 
o. 1147 
o.C64d 
u.OHO 
0.0111 
C.Clt:l 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 



DOWN SCATTERING MATRIX FOR U-235 
o.o 0.027 .0.11.1 .o."-2-0 0.499 o.3aa. 0.220 0-105 o.o.\4 o.c18 o.oo.a 0.002 o.o _ o.o O.ll.. o.o o.o 0.076 o.2a5 o.45~ 0.423 o.21s o.144 0.065 0.021 0.011 o.oo.\ 0.001 o.o o.o o.o o.o o.o 0.165 0.388 0.457 0.347 0.199 0.096 O.C42 0.016 0.007 0.003 o.o o.o o.o o.o o.o o.o 0.254 0.408 0.375 0.244 0.128 O.C57 0.024 0.009 0.004 o.o o.o o.o o.o o.o o.o o.o 0.311 0.368 0.279 0.16C 0.078 0.034 0.014 0.005 0.001 O.O o.o o.o o.o o.o o.o o.o o.361 o.334 o.216 0.113 0.052 0.022 0.008 0.003 0.001 o.o o.o o.o o.o o.o c.o o.o o.3a1 0.289 o.166 0.080 0.035 0.014 0.006 0.001 o.o o.o o.o o.o o. 0 o.o o.o o. 0 o.336 o.~18 0.114 0.052 0.021 0.008 0.002 o.o o.o o.o o.o o.o o.o o.o o.o o.o 0.239 0.137 0.066 0.029 0.012 0.003 o.o o.o o.o o.o o.o o. Q o.o o.o o.c o.o 0.114 0.05~ 0.021 0.011 0.003 o.o o.o o.o o.o o.o o.c o.o o.o o.o o.o o.o 0.012 0.005 0.002 0.001 o.o o.o o.o o.o o.o c.c o.c o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o c. c o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c o.c o.o o.c o.c o.o o.o o.o o.o o.o 

\0 
DOWN SCATTERING MATRIX FCR U-238 C,,.J 

o.o o.047 o.28a o.67d c.1s1 c.604 o.345 o.167 0.012 o.c2e 0.012 0.003 o.o o.o o.o o.o o.o 0.10; o.388 o.633 o.587 o.383 0.200 0.091 o.c3a 0.015 0.006 o.o o.o o.o o.o o.o o.o O.l3b C.560 C.t65 0.506 0.291 0.141 O.C6l 0.024 0.010 0.002 0.0 o.o o.o o.o o.o o.o 0.37.l C.600 o.55E 0.363 0.19C c.C86 0.036 0.014 0.006 0.001 o.o o.o o.o o.o o.o o.o o.457 o.544 0.413 o.236 c.115 0.051 0.021 o.ooa 0.004 o.o o.o c.o o.o o.o o.o o.o 0.467 0.433 0.283 C.147 0.067 0.028 0.011 0.004 0.001 o.o o.o o.o o.o o.a a.o o.a o.~20 C.319 0.183 o.oaq 0.038 O.Olb 0.006 0.001 o.o o.o o.o o.o o.o o.o o.o o.o o.317 0.206 o.1oa o.049 0.020 o.ooa o.~02 o.o o.o o.o o.c o.o a.a o.o o.o o.o 0.204 0.118 0.057 0.025 0.010 0.002 o.o o.o o.o o.o o.o o.c o.o o.o o.o o.c 0.111 0.058 0.021 0.011 0.003 o.o o.o o.o o.o u.o o.c o.c o. 0 o.o o.c o.o 0.048 0.023 0.010 0.003 o.o o.o o.o c.a o.o c.c o.o o.o o.c c.c o.o I). 0 0.020 0.009 0.002 o.o o.o il.O o.o o.o o.o o. c o. 0 o.c o. c o.o o.o o.o 0.002 o.:>01 o.o o.o o.o c.o o.o c.c o.o o.o o.o o.c o.o o.o o.o o.o o.o o.o c.o o.o o.o o.o c.c o.c o.o o.c o.c o.o o.o o.o o.o o.o 



OC~N SCATTERING MATRIX FOR PU-239 
o.o 0.010 0.101 o.z43 a.292 c.223 0.129 0.062 o.c21 a.01a 0.005 o.ao1 o.o o.o o.o o.o a.o 0.064 0.241 0.394 C.366 0.239 0.125 O.C57 0.024 0.009 o.ao4 O.O o.o o.o o.o o.o o.o 0.143 o.338 c.402 o.306 0.116 o.ces o.c37 a.014 0.006 a.ao1 o.o o.o o.o a.o a.a o.o 0.214 a.345 0.320 0.209 0.109 0.049 0.021 o.ooa 0.003 o.ao1 o.o o.o o.o o.o o.o o.o 0.241 0.287 0.211 0.124 0.060 0.021 0.011 0.004 0.002 o.o o.a o.o a.o o.o o.o o.o 0.226 0.209 0.137 O.C71 0.032 0.014 0.005 0.002 0.001 o.o o.o o.o o.o o.o o.o o.o 0.181 0.142 o.ca2 0.039 0.011 0.001 0.003 o.ooo o.o o.o o.o o.a o. 0 o.a o.o a.a 0.154 o.1oa 0.052 0.024 o.a10 0.004 o.oao o.o a.o o.o o.o o.a a.a o.o a.o o.o 0.126 0.073 a.o35 o.a15 0.006 0.001 o.o o.o o.o o.o o.c o.o o.o o.o o.o a.a 0.100 0.055 0.025 0.010 0.001 o.o o.o o.o c.o o.o c.a o.a o.o o.o o.o o.o 0.091 0.044 0.019 0.005 o.o o.o o.o o.o o.o c.c o.o o.o o.o o.c o.o o.o o.oa3 o.038 0.010 o.o o.o o.o o.o o.o o.c o. 0 o.a o.c o.c o.o o.o o.o o.oao 0.021 o.o c.o u.O o.o J.O c.c o.o o.o o.o o.c o.o 1).0 I.). o o.o 0.067 o.o o.o o.o o.o o.o o.o o.o o.a c.o c.o o.o o.o o.o o.o o.o 

"' DOW~ SCATTERING M4fRIX FrR PU-240 ~ 

o.o 0.023 0.140 0.333 0.3S4 C.300 0.172 O.CS3 0.036 0.014 0.006 0-001 O.O o.o o.o o.o o.o J.061 C.230 J.377 C.350 0.229 0.120 0.054 O.C23 0.009 0.004 O.O o.o o.o o.o o.o o.o 0.140 0.331 C.392 0.298 0.172 0.083 C.036 0.014 O.OC6 0.001 O.O o.o o.o o.o J.o o.o 0.18~ 0.295 0.213 0.111 O.C94 o.C42 0.011 0.006 0.003 u.001 o.o o.o o.o J.O o.o J. 0 0.134 0.160 0.121 o.coq o.C34 0.015 o.Oob 0.002 0.001 o.o o.o o.o o.o o.o o.o c.c 0.242 0.221 o.14s o.01e 0.036 0.015 o.oob 0.002 0.001 o.o o.o J.O o.o I). 0 o.o o.o 0.311 0.281 o.165 o.oao o.035 0.014 0.006 0.001 o.o o.o o.o o.o o.o c.o o. 0 o.o 0.301 0.195 0.102 0.047 0.019 0.001 0.002 a.o o.o o.o o.o o.o c. o o.o o.o o.c 0.133 0.011 0.037 0.016 0.006 0.001 o.o c.o J.O o.c o.o o.o o.c a.o a.c c.o o.01s J.oos o.co4 0.001 o.ooo o.o o.o o.o o.o il. 0 o.c o.c o.o o.o o.o o.o o.o o.o J.O o.o o.o c.o J.O o.o o.o c.c o.c o. 0 o.c c. 0 o.o o.o o.o o.o o.o o.o c.o o.o o.o o.o c.o o.o o.o o.c o.o J.O o.o o.o o.o o.o o.o o.o o.o o.o o.o c.o o.c o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o c.a a.o o.o o.c c.o o.o o.o o.o o.o o.o 



DCWN SCATTERING MATRIX FOR PU-241 
o.o 0.011 J.110 o.269 J.327 0.252 0.146 o.c1a 0.031 0.012 o.ao6 0.001 o.o o.o o.a o.o o.a a.o5a o.21a o.355 o.330 o.21s 0.112 o.c51 0.021 o.ooa 0.003 o.o o.o o.o o.o o.o o.o 0.126 a.299 o.354 0.269 0.155 o.c15 c.o33 0.013 0.005 0.001 o.o o.o o.o o.o o.o o.o o.169 c.211 0.251 o.163 o.c05 0.030 0.016 0.006 0.002 o.ao1 o.o a.o o.a o.o o.o o.o C.188 0.225 0.171 O.C98 O.C48 0.021 O.aa9 O.Oa3 a.ao2 O.O a.o o.o o.a a.o o. a o.o 0.243 0.226 a.148 c.c11 0.035 o.a15 0.006 0.002 0.001 o.o o.o ll .O o.o o. 0 c.o a.o 0.264 0.200 0.115 0.056 o.a24 0.010 a.004 a.aa1 a.o a.a o.o o.o o.c c:. 0 o.o o.o 0.241 0.139 a.073 a.033 0.014 0.005 0.001 o.o o.o o.o J.O o.o c.o o.o o.o o.o 0.104 0.060 0.029 0.012 0.005 0.001 o.o o.o o.o o.a o.o o.o o. 0 o.o o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.a c.o o. 0 o.o o.c o. c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c o.o c.a a.o o.o o.a o.a o.o o.o o.o o.o o.o c.o o.c o.o o.c o.c Ll.O o.o o.o a.o o.a o.o o.o o.o o.c o.o c.c o.c o.c o.c c. c v. 0 o.o o.o o.o o.o o.o o.o il.O o.c o.a o.u a.a o.o o.c o. c.. u.o o.o O.il a.o o.a 

\0 

DCkN SCATTE~ING ~ATRIX FCR PU-242 VI 

o.a 0.025 a.154 0.365 0.433 C.329 0.189 a.091 C.C39 C.015 a.col 0.002 o.o a.o o.o u.o a.o 0.069 C.261 0.42e C.39Q 0.261 a.136 0.062 0.026 O.Ola a.004 O.O o.a a.o o.o a.o 0 .o 0.160 C.380 0.4>1 0.343 0.197 O.C95 o.C42 o.Ol6 0.001 0.002 o.o o.o a.a o.o O.J o.o u.2u1 C.325 o.299 o.194 0.101 o.c45 0.019 a.001 0.001 o.oa1 o.o a.a o.o o.o o.o o.o a.105 0.126 O.C96 O.C55 C.027 0.012 0.005 a.002 0.001 o.a o.o o.o o.o o.o o.o c.o 0.104 0.204 o.1e1 c.c97 0.045 0.019 0.001 0.001 0.001 o.o o.o o.o o.o o.o c.o o.o o.396 0.101 0.11~ 0.084 0.016 0.015 0.006 0.001 o.o c.o o.o o.o o. 0 c.c o.o o.c 0.3Cl 0.195 0.102 0.047 0.019 0.007 0.002 o.o o.o o.o o.o o.c c.c o.o o.o o.o 0.154 o.089 0.043 0.01& 0.001 0.002 o.o c.o o.o o.o o.o c.c o.o o.o o.c c.o 0.037 0.019 0.01)9 0.004 0.001 o.o o.o o.o o.o o.o o.o o.o o.o o.c o.c o.o· o.o o.o o.o o.o o.o c.o o.o o.o o.c c.c o.o o.o o.c o.c o.o o.o o.o o.a o.o o.o o.o ll .O o.o o.o c.c o.o a. o o.c o.c o.a o.o o.o o.o o.o o.o o.o o.o a.a o.o c.c o.o o.a o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o c.o o.o o.c o.o o.o o.o c.c o.o o.o o.o o.o o.o 



DOWN SCATTERING MATRIX FOR SS 304 
o.o 0.004 0.098 o.262 o.345 o.284 0.233 0.037 o.c o.o o.o o.o o.o o.o o.o o.o o.o o.164 o.359 c.337 o.1a6 0.116 0.042 o.c10 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.448 0.109 0.119 o.1a4 o.c10 o.c16 o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o 0.476 0.246 o.o 0.005 o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o c.o 0.241 0.048 o.c21 o.o o.o J.O o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o a.o o.o o.o o.o o.o o.c o.o c.o o.o o.o o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o c.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. c o.c o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 1).0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c c.c o.o o.o o.o o.o o.o o.o o.o o.o c.o o.o o.c o.o o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o ll .O o.o o.o o.o o.o o.o o.c c.c o.o o.o o.o o.o o.o 

\() 

°' DOWN SCATTE~ING MATRIX FGR SCOl~M 

o.o ~.119 o.1a2 c.125 o.t68 c.031 0.013 0.005 o.co2 0.001 o.ooo o.ooo o.o o.o o.o o.o o.o 0.200 0.164 o.C99 0.050 o.c22 o.C09 O.C03 O.COl o.ooo o.ooo o.o o.o o.o o.o o.o o.o o.304 o.063 o.o5c 0.032 o.c1s o.cc1 o.co3 0.001 o.ooo o.ooo o.ooo o.o o.o J.O o.o o.o o.33'> o.c1s o.c o.c o.o o.c a.coo a.coo o.ooo o.o o.o o.o ll.O o.o o.o o.o o.23a 0.203 o.cc1 o.c o.c o.o o.o o.o o.o o.o o.o .J.O o.o o.o o.o c.o 0.1)25 O.C95 O.C~l O.Cl5 0.003 0.000 O.O o.o o.o U.IJ o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 0.000 O.OJO 0.000 O.O o.o 11.0 o.o o.o o.c c.o o.o o.c o.c o.o o.o o.o o.o o.o o.o o.o u.i> o.o o.o o.o o.c o.o o.o o.o o.c o.o 1).0 o.o o.o o.o o.o c.o o.o o.c o.o c.c o.c o.o o.c o.c o.o o.o o.c o.o o.a o.o c.o o.o o.o Q.O c.c o.o o.c \). c o.c o.o o.o a.a o.o o.o o.o o.o o.o c.o o.o c.c o.c o.o o.o c.o o.o o.o o.o o.o o.a 1).1) o • .:> o.o o.o o.o c.o o.o o.o o.c c.c o.o o.o a.a o.o o.o o.o c.o o.o o.o o. 0 o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o c.c o.o c.c u.c o.o o.tJ c.o o.o o.o Q.O o.o o.o 



OOkN SCATTERING MATRIX FCR OXYGEN 

o.o 0.010 0.054 a.C44 0.034 a.020 o.a12 0.007 o.aa1 O.O o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o c.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o c.c o.o o.o o.c o.c o.o o.o o.o o.o a.o o.o c.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o a.a o.c o.o o.o a.c o.o o.o ·o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c o. 0 o.o o.o o.o o.o o.a o.o c.o o.o o.o o.o o.o o.o o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c c.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c o.o o.o o.c a.c o.o o.o o.o o.o o.o o.o c.o o.o o.c o.o o.o o.o o.o o.c c.o o.o o.o o.o o.o o.o \0 o.o c.o o.o o.o o.a c.c a.a o.o o.o o.o o.o o.a o.o o.o o.o ......, 
o.o o.o o.o o.c o.o c.o o.o o.a a.a c.c a.o o.o o.o o.o o.o o.o o.o o.o o.o o.o (j. 0 o.o o.o o.c o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c o.o o.o o.o o.o o.o c.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.c o. 0 o.o o.c c.c o.o o.o o.o o.o o.o 
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INPUT DATA FOR u-235 

GROUP XXA XXF XSE XSI NU P'lJ lYF 
CBNJ CBNJ C BN J CBNJ 

1 1.6935 1.6900 3.3000 1.3690 3.4890 o.e1ez 0.0015 
2 lel925 l.lll50 lt.lt500 1.7710 3.0630 o. 7752 0.0019 
l 1.3080 1.2900 4.6500 l. 7220 2.8050 C.684'1 0.0021 

" le3595 1.3150 3.9500 1.5040 Z.6480 0.5519 a.OOH 
5 1.3500 1.2450 3.8500 1.2490 2.5520 c.464'1 0.0046 
6 1.3700 1.2050 4.4000 l. 1110 2.5040 c.37J9 0.0050 
7 1.5150 1.21350 5.o;soo o. 972': 2.4750 0.2883 0.0061 
8 1. 7350 l.4l50 7.ooco o.7540 Z.4'>80 0.4:143 0.0067 
9 2.0350 l.6l~O 8.<!500 <i.4b9l 2.4470 0.1442 o.oc '3 

10 2.4200 t.8700 CJ. lVOO o. ll H' Z.440C C.C8'18 O.OC7J 
11 2.9zso 2.1150 c;. A5<i0 o.0201t Z.4360 0.0549 0.0001 
12 J.4650 2.5150 10.jOOO o.o 2.43'10 C.03'50 0.00111 
13 1e.u5oo 2.8700 10.4000 o.o 2.433C c.Cl60 o.oce4 
14 lt.6800 3.3000 10.3500 o.o 2.4320 C.C044 0.0085 
15 5.5650 3.9500 13.1500 o.o 2.4310 O.CCZ9 0.0086 
16 6.6000 lt.6500 15.lOCO o.o Z.4310 0.0029 o. 0013,, 

17 7.6'>50 5.2750 16.50CO o.o 2.'9300 o.co29 o.C086 

18 10.0000 1.0000 l5.50CO o.o l.4300 0.0029 0.0086 

19 12.8500 9.0000 16.5000 o.o 2.4300 0.0029 0.0086 
20 20. 7000 13. 850C 14.0000 o.o 2.4300 o.CC29 0.001!6 
21 21.8000 14.5500 14.50CO o.o 2.4300 C.CC29 o. 00i!6 
22 32.6000 22.0000 13.0000 o.o 2.'9300 O.CC29 O.OOll6 
23 39.0000 21.cooo 12.0000 o.o 2.4300 c.CC29 0.0086 

M :n.oooo 26.5000 11.ooco o.o Z.4300 C.OC2'1 O.CC86 

25 '95. 5000 26.9000 11.0000 o.o 2.4300 0.007.7 O.OOli6 
26 45.5000 26.9000 11.ooco o.o 2.'t300 O.CC27 o.ooa6 

27 59.4000 3l.5000 11.0000 o.o Z.4300 0.0021 o.ooet. 

28 5CJ.'t000 35.2000 11.00CO o.o Z.'t300 0.0021 0.00d6 
29 24.1000 12.4000 11.ltOCO o.o 2.4300 O.C027 O.OC86 
30 21t.1000 12.ltOOO u.ooco o.o 2.4300 0.0021 O.OC86 

31 14.7000 11. 3000 12.6000 o.o Z.4300 c.ccz1 o.ocet. 
32 H.7000 11.3000 11.soco o.o 2.4lOC c.0021 0.0086 
33 87.CJOOO 85.0000 11.CJ'iOO o.o 2.'t300 0.0021 o.0086 
34 262.8999 223.0COO u.coco o.o Z.4300 c.cc21 0.0086 
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INPUT CATA FOil U-238 

GROUP XXA XXF XSE XSI NU .. lJ lYf 
IBNJ CBN J ISNJ IB~J 

1 o.9z90 o.931tO 3.1500 z.1130 3.5000 o.Bt9o 0.0020 
2 o.5o08 o. 5't 70 4.5CGCJ 2. "" 50 3.0100 0. 7760 O.OOZll 
3 o.5730 o. 5370 lt.50CO 2.4970 2.8100 o.6860 o.oo rn 

" o.4850 O.'tl50 lt.2000 Z.2260 2.6520 o.~49o 0.0040 
5 0.1490 o.02H 4. 75(,(J l.04qo 2.5560 O.ltt40 0.0050 
6 0.1210 o.ool3 5.15(0 l."420 2.'tSBO o. '.':1730 o.ooso 
1 0.1110 o.o 7.2500 1.0730 2.4630 c.zu90 0.0060 
8 o.13'to o. 0 c;.oooo o. 7100 2.4420 O.~lltO 0.0010 
'l 0.1100 o.o 10.t.500 0.4170 2.'4280 c. llt50 0.0070 

10 o.211to o.o 11. 8CCO 0.2090 2.1t210 C.C900 0.00110 
11 o.3380 o.o 12.6000 0.0850 2.ltl60 o.o55o o.ooeo 
12 o.1t480 o.o 13.0000 0.0313 2.'4130 o.0350 o.ooao 
13 o.5710 o.o 13.30CO 0.0030 2.ltllO 0.0160 o.ocao 
l't 0.1010 o.o 13.5500 o.o 2.4100 C.CC40 o.ooeo 
15 0.0620 o.o llt.2500 o.o 2.'tlOO o.0030 o.ocoo 
16 1.0600 o.o 14.8500 o.o Z.4100 o.C030 o.ooeo 
17 1.3600 o.o "'· 8000 o.o 2.'tOSO O.C030 o.ooao 
18 l. 7400 o.o 12.9500 o.o Z.ltOSC c.0010 0.00110 
19 o.ol'to o.o ll.95CO o.o 2.4100 0.0026 O.OC81t 
20 o.01ao o.o 10.4000 o.o 2.4100 c.ccze o.ooa4 
21 0.0225 o.o 10.4000 o.o 2.4100 C.CCZll 0.0084 
22 0.0295 o.o 10.4000 o.o 2.ltlOO o.co20 0.0084 
23 o.o3ao o.o l0.40CO o.o 2.4100 c.ccz8 o.ooe1t 
lit o.0490 o.o 10.40(0 o.o 2.4100 a.ooze o.ooe1e 
25 0.0630 o.o 10.4000 o.o 2.4100 c.ccza 0.0081t 
26 0.0000 o.o 10.ltOOO o.o Z.4100 c.co2a o.ooe1t 
27 0.1030 o.o 10.40CO o.o Z.4100 o.ooza o.ooe4 
211 0.1121> o.o 10.40CO o.o 2.4100 a.ooze o.ooe1t 
29 0.1100 o.o 9.7000 o.o Z.4100 c.cc2a O.OCl!'t 
30 o.21eo o.o 9.ooco o.o Z.4100 o.cc26 o.ooa1t 
31 o.2aoo o.c 9.0000 o.o 2.4100 c.CC28 o.OC84 
32 0.4U60 o.o e.ooc:> o.o 2.41CC C.GC28 O.COi!lt 
33 o.5530 o.c a.coco o.o 2.4100 o.CC28 0.0094 
34 1.1aoo o.o a.oooo o.o 2.1t100 c.OC28 o.ooe1t 
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JNPt;T OATA FOR PU-239 

GROUP XXA XXF XSE .)(~] NU .. IJ lYE 
IBN) IBNJ CBNJ tB~I 

1 2.1900 2.3700 3.7500 o.16c;4 3. 7350 0.8167 0.0015 
2 1. 7000 l.HOO lt.lt500 1. 5220 3.3950 c. 7753 0.0019 
3 1.9400 1.9900 4.4000 1.50~0 3.l86C C.686.ft 0.0026 
4 2.0200 2.0400 3.9500 1.2790 3.0630 0.5709 O.OOJ6 
5 1.7800 1. 7700 4.2500 o. 9741 2.9870 o.4635 0.0045 
6 1. 7100 1.6400 5.50CO 0.6964 2.9410 c. 3736 0.0053 
1 1.1000 1. 5700 6.7500 0.477't 2.9130 C.2tl96 0.0060 
8 1.6900 1.5000 7.9500 o.31t57 2. 8960 C.2145 0.0066 
9 1. 7700 1.5500 8.90CO o.2564 2.0060 0.1449 o.OC7l 

10 1.9000 1.6400 9.75CO o.1997 2.8790 O.C898 0.0011 
11 2.0100 1.7100 10.'iSOO 0.1588 l.8160 o.csso o.ooao 
12 2.1000 1.7500 10.7500 o. 1301t 2.8730 C.C350 o.ccs1 
13 2.5900 1.8300 11.1000 0.1014 2.8720 O.Cl59 o.ooaJ 
14 J.0500 1.9900 11.sooo 0.0671 2. 8710 C. OC4'4 0.0084 
15 3.asoo 2.2600 12.4500 o.o 2.a110 O.OC2tl o.oot14 
16 lt.9000 2.6700 12.9500 (). 0 2.0100 o.ccze o.0081t 

17 (1.3800 3.2100 13.3COO o.o l.t1100 O.CC2tl 0.00114 
18 8.2600 "'· 7"00 11.1oco o.o 2.11100 O.CC28 o.oce1t 
19 11.0000 6.3400 11.0000 o.o Z.8100 o.oozs O.OOH't 
20 J.'1.10 00 10.4000 11. ooco o.o 2.8100 O.OC21! 0.0004 
21 20.6000 10.8000 11.ooco o.o 2.8700 o.cc28 O.OOBlt 

22 31.0000 17.0000 11.0000 o. 0 z.a100 c.ocz8 0.0Cd4 
23 39.0000 19.4000 11.ooco o.o 2.81cc c.cc2& 0.001!4 
24 82.3000 53.0COO 11.0000 o.o 2.a1cc c.cc20 O.CC84 
25 98.0000 40.1000 11.0000 o.o 2.8700 o.coza O.OOB't 
26 22.4000 12.ocoo 11.0000 o.o 2.8700 c.co28 o.ooe4 
Z1 158.4000 t17.5000 11.0000 o.o l.11100 C.OC28 o.ooa1t 
28 1"7.3000 94.4000 11.0000 o.o 2.6100 0.00211 o.oca1t 
29 91.3000 48.4000 11.0000 o.o 2.8700 c.co2e O.OOll't 
30 9. 7300 6.9!>00 11. 0000 o.o 7..8700 o.co2e o.ooe1e 

31 15.8000 14.0000 11.0000 o.o Z.8100 o.c.C28 0.0064 
32 ::,0.6000 23.5000 11.0000 o.o 2.8700 C.0028 0.0084 
33 66.9000 48.1000 11.0000 o.o 2.s1co 0.0028 O.COIJ4 
lit 520.0000 369.0000 11.ooco o.o 2.8700 c.ooza O.OOB't 
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INPUT OAU FOR PU-240 

GROUP XXA XXF XSE XSI NU n lYF 
lBNt (BNt ( Btd lBNt 

1 1. NOO 1. HOO 3.1500 1. 0240 3.7370 C.8190 0.0015 
2 1.4900 1.4600 4.50CO 1.4570 3.3950 c.7156 0.001~ 

3 1.6100 1.5700 4.50CO 1.4740 3.1890 C.6E56 O.OOZb 
4 1.5700 1.5100 't.2000 1.0910 3.063C o.5488 0.0036 
5 1.2300 l.itlOO 4.7500 o.suo 2.'iE70 c.4642 0.0045 
6 c.a110 o. 7380 5.7500 o.7550 2.Cj4l0 c. 3730 0.0053 
1 o.3770 o.21so 7.2500 0.9650 2.9130 C.28'"10 o.oc&o 
8 o.2'100 0.1130 c;. cooo 0.6730 2.8960 o.2144 o.oot.<> 
9 0.3110 0.0934 10.6500 0.2100 2.8€60 o. 141t6 0.0012 

10 o.3640 0.0802 11.8000 0.0290 2.aecc C.Cb98 o.oolb 
11 o.4580 0.0878 12.6000 o.o 2.8760 0.0~50 O.C079 
12 o.5a20 O.OCJ83 13.COCO o.o l.8130 C.C350 0.0081 
13 0.1230 o. cc;; 79 13.3000 o.o l.dl20 O.Cl60 O.COH 
14 0.8020 o.oo;59 13.5500 o.o 2.8710 O.O'iltO o.OCt14 
15 l.0900 0.1110 l4.25CO o.o 2.8710 O.CC26 O.C084 
16 1.3600 0.1290 14.1000 o.o 2.ll7CC c.0028 o. 00 84 
17 1.8800 0.1780 12.5coo o.o 2.8700 o.cc2a O.COE4 
18 2.6700 0.2200 l0.50Cll o. 0 2.8700 c.coza o.ooa4 
19 ti.3.400 0.3t20 10.cooo 0. I) 2.8700 0.00211 o.ooe4 
20 1.2100 O.C6S7 lo.ooco o.o 2.8100 o.cc28 o.ooB4 
21 7.9500 0.0812 10.0000 o.o 2.87CC o.cc211 O.OOt'i 
22 7.3.500 o.c100 10.uoco o.o Z.A700 o.to20 0.0084 
23 25.4000 0.2300 10.00CO o.o Z.8700 O.CClfl 0.0084 
24 56.6000 0.5300 10.00CO o.o 2.8700 c.cc211 O.OC84 
25 95.1000 C.6900 10.0000 (J. 0 2.8700 o.cozs 0.0Cll4 
26 o.4780 0.00211 10.ooco o.o 2.8700 C.C02A 0.008'> 
27 'tl.4000 o.3730 1 c. coco o.o 2.87CO o.ooza 0.0084 
28 o.2940 C.OCC1 10.00CO o.o 2.6700 c.00211 0.0084 
29 0.8860 o.oooa 10.00CO o.o 2.8700 C.CC28 0.0084 
30 3.5900 0.0014 10.00CO o.o Z.8700 C.0028 O.COl!4 
31 21.aooo o.0050 io.ooco o.o 2.8700 o.cc28 0.0084 
32 •••••••• o. 1710 10.0000 o.o 2.&10C o.cc28 0.0084 
33 •••••••• 2.9800 10.00ClO o.o 2.a1cc o.oc2a 0.0084 
3't lOb.2000 o.osoo 10.0000 o.o 2.8700 C.C028 O.OOll't 
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lt<IPlJT CATA FOR PU-21tl 

GROUP XXA XXf XSE XSJ NU f'U ZYE 
lBNJ ( BN 1 ( BN J (BNJ 

l 2.2030 2.2000 3. 7500 0.8744 4.0430 C.8187 0.0015 
2 l.6050 1.6000 lt.'t500 1.3720 3.6210 c. 1753 0.0019 
3 1.6620 l.E500 4.40CO 1.3300 3.364C C.6864 o.oozt. 

" 1.8300 l.aooo 3.S500 1.0030 3.2090 c.sso6 O.OOJ6 
5 l. 7710 1.7000 't.25CO o. 7t:54 3.1140 c.4t:35 0.004~ 

6 1.8100 l.7COO 5.50CO 0.1514 3.0570 o.3736 o.oos2 
1 1.9050 lol500 6.l5Cu o.6740 3.0220 c.28"6 0.0059 
8 2.1550 1.9500 7.9500 o.4806 3.COlO c.2145 0.0066 
9 2.6700 2.4000 8.90CO 0.2114 2.c;a90 o.11t49 0. 00 72 

10 3.4200 3.0500 '1.7500 o.o 2.9810 C.Cf!91l 0.0076 
11 'i.2500 3.1500 l0.4500 0. () 2.9160 c.C550 o.ooH 
12 5.1500 4.5000 10.7500 o.o 2.«;730 c. (350 0.00111 
13 5.61t00 lt.8500 11.1000 o.o 2.9710 c.0159 0.0082 
14 6.4750 5.5500 11.5000 o.o 2.9700 C.CC4lt o.ooeJ 
15 7.3850 6.3000 12.6000 o.o 2.9700 c.cc2e o.cc1n 
16 e.1100 1.ocoo 12.3000 o.o 2.•noo C.OC28 0.00113 
17 9.0950 7.5000 11.9000 o.o 2.'lb«iC c.cc2a o.001n 
18 10.3000 8.3000 1.l. 2500 o.o 2.96'i0 C.CC2b o.ooe1 
19 13.2500 lC.5500 11.ooco o.o 2.9100 o.oc2e o.OC81 
20 18.7500 15.2500 ll.0000 o.o l..970C O.CC28 o.ootiJ 
21 25.6500 21.0000 11.ooco o.o 2.9700 O.OC2A 0.0083 
22 H. 7000 28.1500 11.ooco o.o 2.97CC o.CC28 0.008) 
23 42.7000 J5.5000 11.0000 o.o l.9700 o.oc28 0.0083 
lit 50.0000 )8.5000 11.0000 o.o 2.9700 0.0020 J.OC8l 
25 61.5000 47.5000 11.CCCO o.o l.9700" c.ocza o.oce1 
Z6 85.0000 65. 5000 11.ooco o.o 2.97CO c.cc2a O.CCdJ 
Z7 l9't.OOOO 149.0000 11.0000 o.o 2.9700 c.ccza 0.00113 
ZB 190.0000 143. oooc 11.0000 o.o Z.9700 o.ooza o.oan 
29 275.5000 Zl. 5. 0000 u.aooo o.o 2.9700 c.C028 o.0083 
30 191.5000 167.5000 11.0000 o.o Z.9700 c.oozs 0.001'3 
31 lt6.0000 34.5000 11.cooo o.o 2.9700 c.c.010 0.00&3 
32 20.0000 17.3000 11.0000 o.o 2.9700 O.OCltl O.CC03 
33 30.0000 2l.6COO 11.0000 o.o 7..9700 C.0028 o.oca1 
H 7"3.79ti8 609.7000 11.00CO o.o 2.9100 c.co2e. O.OC8) 
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INPUT DATA FOii PU-21t2 

GROU,P XXA XXF XSE XSI NU llU ZYE 
(BNJ IBN) IBNt CBNt 

1 1.9640 1.c;soo 3.1500 1.12'40 4.0620 c.0190 0.0015 
2 1.3770 1.3500 lt.50CO 1.6570 3.6910 C.7756 0.0019 
3 l.lt.320 1.3750 "i.5000 l.693C 3.'4670 C.6856 o.ocz6 
4 1.5930 1.4150 1i.2000 1.1980 3. HOC c.s1oaA 0.0036 
5 1.7350 1.5050 't.75CO O.'t290 3.24€0 o.4642 O.OC't, 
6 o.s25o o.5750 5.15CO 0.9460 3e 196C c.~130 O.C052 
1 0.3100 o. l't5o 7.2500 1.0120 3.1670 o.2890 0.005'1 
8 0.3000 O.C950 9.0000 o.67.30 :;.14«i0 c.2141t O.OCt.6 
9 o.1t100 0.0100 10.6500 o.3190 3.1370 C. llo46 0.0011 

10 0.5300 0.0150 11.8000 o.o7o3 3.1310 C.C898 0.0076 
11 0.6100 o.o 12.6000 o.o 3.1270 O.G550 O.OC79 
12 0.1550 o.o 13.0000 o.o 3.1240 0.0~50 o.uceo 
13 0.9050 o.o 13.3CCO o.o 3.1230 0.0159 o.ooaz 
1't 1.0950 o.o 13.5500 o.o 3.1220 O.OC"o4 0.0083 
15 1.2150 o.o l't.25CO o.o 3.1210 c.cc20 O.OC83 
16 1.5500 o.o 14.2000 o.o 3.1210 0.0028 0.0083 
17 2.1250 o.o llt.2000 o.o 3.1200 0.0028 0.0083 
18 3.2500 o.o 13. lOCO 'o. 0 3.1200 o.coza 0.0083 
19 5.0000 o.o 11.5000 o. 0 3.12co c.ccztt O.CCtl3 

20 1.0000 o.o 11.ooco o.o 3.1200 o.cc.20 o.coe3 
21 1.0000 o.o 11.ooco o.o :;.1200 c.ccze 0.0083 
22 1.0000 o.o 11.00CO o.o 1.12oc c.ccze O.OCli3 
23 7.5000 o.c 11.ooco o.o 3.1200 0.0028 o.ooe1 
24 9.5000 o.o 11.ooco o.o 3.1200 c.cc20 o.oce:; 
25 5.0000 o.o 11.ooco o.o 3.lZOC c.cczs o.oos1 
26 6.5000 o. 0 11.ocoo o.o 3.1200 C.C028 0.0083 
27 5.0000 o.o 11.0000 o.o 3.1200 o.cc20 O.OC63 
28 5.0000 o.o 11.0000 o.o 3.1200 o.coz0 0.0001 
29 6.5000 o.o 11.ooco o.o 3.1200 o.cozs 0.0083 
30 14.5000 o.o 11.00CO o.o 3.1200 O.CC26 0.0083 
31 15.0000 o.o 11.ooco o.o 3.1200 o.ocze 0.0083 
32 16.6000 o.o 11.ooco o.o 3.1200 0.0028 0.0083 
33 9.1000 o.o u.oooo o.o 3.1200 0.0028 0.0083 
34 13.1000 o.o 11.0000 o.o 3.1200 o.002e o.oou 
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INPUT CATA FOR SS 304 

GROUP XXA XSE XSI fl'U lYE 
( BN) (!SN I I BN) 

l 0.1310 1.9910 1.2640 o.8569 0.0053 
2 0.0628 2.3050 1.2740 o.6924 o.01u 
3 0.0242 2.2120 l.OC60 o.46t4 0.0195 
4 0.0011 2.2320 o.12eo 0.2595 0.0210 
5 0.0043 2.3Z9o 0.3C98 0.19C8 0.0295 
6 0.0060 2.7330 o.o 0.1642 0.0304 
7 o.0064 3.4310 o.o o.1os1 0.0324 
8 o.oon 3.6800 o.o o.C670 0.0330 
9 0.0087 3. 7440 o.o 0.0449 0.0350 

10 0.017't 5.1280 o.o o. 0259 0.0356 
ll 0.0149 4.4eto o.o 0.0197 0.0356 
12 0.0331 ll.44'1t0 o.o 0.0144 0.0356 
13 0.0148 5.1:6(0 o.o 0.0126 0. 0.H'I 
14 0.0248 1.5'1&0 o.o 0.0123 o. 03S6 
15 0.0592 16.2100 o.v 0.0122 0.0361 
16 0.0313 l0.69CO o.o 0.0122 0.0362 
17 0.0221 l.l.C600 o.o 0.0121 o. 0360 
18 o.01t10 e.1000 o.o 0.0121 0.0351 
19 0.2180 <J.C700 o.o 0.0120 0.0357 
2(1 0.0255 9.9000 o.o 0.0120 o.0357 
21 0.2770 17.4000 a.a 0.0121 o.a359 
22 0.0381 10.7800 a.o 0.0120 0.0356 
23 0.0618 lo. "100 o.o 0.0120 o. 0350 
24 0.0586 10. 3700 o.o 0.0120 0.0356 
25 o.011a 10.4000 o.o 0.0120 0.0356 
26 0.0920 10.4000 o.o 0.0120 0.0356 
27 0.1160 10.4000 o.o 0.0120 0.0356 
26 0.1520 10.4000 o.o 0.0120 0.0356 
29 o.1950 10.'tOOO o.o 0.0120 0.0356 
30 o.2s10 J.O.'tOOO o.o 0.0120 0.0356 
31 0 • .3210 10.'eOOO o.o 0.0120 0.0356 
32 0.4120 lO.'tOOO o.o 0.0120 0.0356 
33 0.6030 10.'tOOO o.o 0.0120 0.0356 
34 1.1800 10.'4000 o.o 0.0120 0.0356 
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INPUT DATA FuR SODIUM 

G,.OUP XXA XSE XS I MU ZYE 
C BN J c 81'0 C !!NJ 

l 0.1758 l. lt940 0.6070 o.c2n o.oe~2 

z 0.0026 l. 7320 o. 5488 0.0192 O.Oll52 
3 0.0001 2.02t!O 0.4843 o.C292 0.0852 

" 0.0001 2.6290 0.35't6 o.C2<12 0.0852 
5 0.0002 3.2500 0.4420 0.0292 o.oe52 
6 0.0003 't.6100 0.170't c. c2<n o.a85l 
7 o.aoo4 3.lt950 o.aoo1 o.azq2 0.0852 
8 0.0009 4. 56 70 o.o 0.0292 0.0852 
9 0.0014 3.3020 o.a c.a292 O.C85l 

10 0.0013 3.5'950 o.o o.azc;2 o.0852 
11 0.0022 5.01"0 a.a o.c2c;2 o.oasl 
12 0.0026 It. OO'tO o.o o. CZ<n 0.0652 
13 0.0015 't.2670 o.o o.02n o.Oll52 
lit 0.0013 5.2390 a.a 0.0292 o.oei;2 
15 o.ool't 7.8790 o.o O.CZ92 O.Od52 
16 0.0066 29.2700 o.o 0.0292 0.0852 
17 o.oe1to l't0.0000 o.o O.C292 0.0852 
18 0.0107 6.5100 o.o 0.0292 o.os52 
19 o.o o.o o.o o.o o.o 
20 o.o o.o o.c o.o o.o 
21 o.o o.o o.o o.c o.o 
22 o.o o.o o.o a.a a.o 
23 o.o o.o o.a c.o c.o 
24 o.o o.o o.o o.o o.o 
25 o.o o.o o.o o.o o.o 
26 o.o o.o o.o o.a a.o 
27 o.o o.o o.o o.o o.o 
28 o.o o.o o.o o.o o. 0 
29 o.o o. 0 o.a a.o o.a 
30 o.o o.o o.o o.o o.o 
31 o.o o.o a.o o.a o.o 
32 o.o o.o o.o o.o a.o 
33 o.o o.o a.o o.o o.o 
31t o.o o.o o.o o.o o.o 
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INPUT DATA FOR OXYGEN 

GROUP XXA xsr XSI fi'U zy~ 

IBNJ ( l!N J IBNJ 

1 0.2100 1.2250 0.1850 o.2367 o.0996 
2 0.0725 1.5250 o.c 0.3541 O.Ct100 
3 o.o 1.1000 o.o 0.3000 0.0906 
4 o.o 2.1000 o.o o.1405 0.1031 
5 o.o 5.3000 o.o 0.1075 c.11c;a 
6 o.o 3.7000 o.o o.2527 0.0922 
1 o.o 7.3000 o.o 0. c 7't0 0 .11118 
8 o.o 3.1250 o.o O.CObO 0.1232 
9 o.o 3.1150 o.o 0.0142 0.1243 

10 o.o 3.2200 o.o c.0202 0.1238 
11 o.o 3.275C o.o 0.0260 0.1232 
12 o.o J.3150 o.o o. 0311 0.12£2 
13 o.o 3.4750 o.o 0.0153 0.1209 
l't o.o 3.5750 o.o O.G387 0.1211 
15 o.o 3.6750 o.o O.C"20 0.12C7 
16 o.o 3.7150 o.o 0.0421 0.1211 
17 o.o 3.8000 o.o 0.0421 0.1211 
18 o.o 3.BOCC o.o 0.0421 0.1211 
19 o.o 3.80CC o.o 0.0421 0.1210 
20 o.o 3.8000 o.o o. 0421 0.1210 
21 o.o 3.8000 o.o 0.0421 0.1210 
22 o.o 3.8000 o.o 0.0421 0.1210 
23 o.o 3.8000 o.o o. 04.ll 0.1210 
24 o.o 3.8000 o.o 0.0421 0.1210 
25 o.o 3.8000 o.o O.C421 0.1210 
26 o.o 3.eooo o.o 0.0421 0.1210 
l1 o.o 3.8000 o.o o. 0421 o. l .illO 
26 o.o 3.8000 o.o 0.0421 0.1210 
29 o.o 3.8000 o.o 0.0421 0.1210 
30 o.o 3.80CO o.o O. Clt21 0.1210 
31 o.o 3.8000 o.o O.Olt21 0.1210 
32 o.o 3. 8000 o.o o.0421 0.1210 
33 o.o 3.8000 o.o o. O'i2 l 0.1210 
31t o.o 3.8000 o.o o.0421 0.1210 
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INl'Vf DATA FOi< HYDROGEN 

GROUP XXA XSE x s l MU zn 
(8Nt (BNJ ( BNJ 

1 o.o 1. 16 50 o.o c.t:u50 1.0000 
2 o.o 1.6950 o.o 0.6667 1.0000 
J o.o 2. 33!:0 o.o 0.6660 1.0000 
4 o.o 3. llCO o.o C.666C l.ooco 
5 o.o 4.1150 o.o 0.66(,0 1.0000 
6 o.o 5.'t250 o.o 0.6660 1.0000 
1 o.o 1.0000 o.o 0.6670 l.COOO 
B o.o 6.E500 o.o 0.6670 1.0000 
9 o.o 10.9500 o.o 0.6670 1.0000 

10 o.o lJ.2000 o.o 0.6670 1.0000 
11 o.o 15.2000 o.o o.6670 1.0000 
12 o.o lo.aooo o.o 0.6070 1.0000 
13 o.o 17.9500 o.o 0.6660 l.ooou 
14 o.o 18.8000 o.o o.6670 1.0000 
15 o.o 19.4500 o.o C.666C 1.0000 
16 o.o 19.9500 o.o 0.6670 1.0000 
17 o.o 20.ocoo c.o 0.6650 1.0000 
18 o.o 20. 1000 o.o 0.6670 1.0000 
19 o.o 20.1000 o.o 0.6670 1.0000 
20 o.o l0.2COC o.o c. 6680 1.0000 
z 1 o.o Z0.2500 o.o 0.667C 1.0000 
22 o.o Z0.3000 o.o o.t:65o 1.0000 
23 o.o 20.-4000 o.o 0.6670 1.0000 
24 o.o l0.4500 o.o 0.6670 1.0000 
25 o.o 20.sooo o.o 0.6650 1.0000 
26 o.o 2 o. 6000 o.o 0.6650 1.0000 
21 o.o 20.1000 o.o 0.6650 1.0000 
2 It o.o 20.1000 o.o 0.6650 i.ooco 
29 o.o zo.aooo o.o 0.6650 1.0000 
30 o.o 2 o. 9000 o.o 0.6650 1.0000 
31 o.o 20.9000 o.o 0.6650 1.0000 
32 o.o· zo. 9000 o.o 0.6650 1.0000 
33 o.o 20.9000 o.o 0.6650 1.0000 
34 o.o 20.9000 o.o o.6650 1.0000 
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fl\fPlJT CATA FOR DEUT. 

CROUP XXA XSE XSI PIU zvr 
C 8N t IBN) CBNt 

1 o.o 1.1500 o.o o.33 30 0.1250 
2 o.o 1.6000 o.c o.:H30 o .12~0 
3 o.o 2.5000 o.o c. 3330 0.1250 
4 o.o 2.1000 o.o 0.3330 C.7250 
5 o.o z.qooo o.o C.3330 0.7250 
6 o.o 3.0000 o.o o. 3330 c. 7250 
1 o.o 3.1000 o.o 0.3330 o. 7250 
8 o.o 3.30CO o.o o.3330 C.1250 
9 o.o 3.4000 o.o 0.3330 0.7250 

10 o.o 3.4000 o.o o.3J3o 0.7250 
11 o.o 3.4000 o.o o. 3330 o.12so 
12 o.o 3.4000 o.o o. 3330 0.7250 
13 o.o 3.4000 o.o o.3330 0.7250 
14 a .. o 3.400C o.o o.3330 0.7250 
1.5 o.o 3.4000 o.c o.3330 c. 7250 
16 o.o 3.4000 o.o 0.3330 0.1250 
17 o.o 3.4000 o.o 0.3330 o. 7250 
18 o.o 3.4000 o.c o.3330 o. 7250 
19 o.o 3.4000 o.o o.3330 0.1250 
20 o.o J.ltOOO o.c 0.3330 c. 7250 
21 o.o 3.4000 o.o o. 3330 0.1250 
22 o.o 3.4000 o.o o. 3330 0. 7250 
23 o.o 3.400C o.o 0.3330 0.7250 
24 o.o 3.4000 o.o 0.3330 0.1250 
25 o.o 3.4000 o.o 0.3330 o.12so 
26 o.o 3.4000 o. 0 0.3330 c.12so 
21 o.o 3.4000 o.o o.3330 0.7250 
28 o.o J.ltCOC o.o 0.3330 0.1250 
29 o.o 3.ltOOC o.o 0.3330 0.1250 
30 o.o 3o400C o.o 0.3330 o.12so 
31 o.o J.ltOOO o. 0 o.n3o c.1250 
32 o.o 3.ltOOO c.o o. 3330 o. 7250 
33 o.o 3.4000 o.o o.3330 o.12so 
34 o.o 3.4000 o.o 0.3330 0.7250 
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INPl.T CATA FOR 60HGN 

GROUP XXA XSE XSI fl'U lYE 
(BN) CBN) CBN) 

1 0.1500 1.3200 o.o 0.61356 0.0633 
2 O.HOO 1. 5000 o.o C.5JCO O.O'i4J 
J 0.1650 1.8350 o.c 0.3515 0.1305 
4 0.3150 1.7650 o.c C.1493 0.1714 
5 0.2200 2.3300 o.o c. 1193 0.1713 
6 o.4750 J.4500 o.o c.2oc1 0.1610 
1 0.1050 3.9450 o.o C.16C2 0.1690 
8 1.0250 3.9600 o.o o.cesz 0. l 8'i 1 
9 1.5650 3.3't50 o.o O. C671 0.1886 

10 2.2050 z.4e5o o.o o.ot.10 o.1ees 
11 2.9250 2.0000 o.o O.C67C o.18~5 

12 3.6750 1.6750 o.o O.C672 o.1887 
13 4.5500 1.65CC o.o o.0670 0.1688 
14 5.5500 1. eooo o.o o.C66<il o.1eeu 
15 7.3000 1. 0000 o.o o.C670 0.18'10 
16 9.4000 1.2500 o.o o. 06 72 0.1884 
17 12.1000 1. ltCOO o.o O. C671 O.lll86 
1IJ 15.5000 1.7000 o.c o. C6 71 C.lll8d 
19 19.9000 2.3500 o.o 0.0610 O.ltl'iO 

20 25.5000 2.2500 o.o o.0671 0.1890 
21 32.1000 3.0500 o.c c. 06 70 0.10~0 

22 1t2.1000 2.9000 o.o O.C672 0.1890 
23 53.5000 3.7500 o.o O.C672 c;.18'10 
l't 69.5000 'i-.0000 o.o O.C7C5 0.1980 
25 89.0000 o.o o.c o.o o.o 
26 113.0000 o.o o.o o.o o.o 
27 146.0000 o.o o.o o.c o.o 
28 186.0000 o.o o.o o.o o.o 
29 239.0000 o.o o.o c.o o.o 
30 305.0000 o.o o.o o.o o.o 
31 381t.OOOO o.o o.o o.o o.o 
32 518.0000 o.o o.o o.o o.o 
33 669.0000 o.o o.o o.o o.o 
lit •••••••• o.o o.o o.o o.o 
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JNPlil DATA FOR F.P. u 

GROUP XXA XSE XSI .-u lYF 
lBNJ IBNJ lBNJ 

l 0.0064 o.o o.o o. 0 o.o 
2 O.OC97 o.o o.o o.o o.o 
3 0.0148 o.o o.c o.o o.o 
4 0.0211 o.o o.o o.o o.o 
5 0.0316 o.o o.o o.o o.o 
6 O.O't24 o.o o.o o.o o.o 
1 0.0551. o.o o.o o.c o.o 
8 0.0728 o.o o.o o.o o.c 
9 0.0913 o.o o.o o.o o.o 

10 0.1116 o.o o.o o.o o.o 
11 o. llt2'> o.o c.o o.o o.o 
12 o.1e66 o.o o.o o.o o.o 
13 o.2467 o.o o.o o.o o.o 
14 0.31t6 7 o.o o.o o.o o.o 
15 0.4791 o.o u.o o.o c.o 
16 0.6306 o.o o.o o.o o.o 
17 0.8467 o.o o.o o.o o.o 
11) 1.1484 o.o o.o o.c o.o 
19 1.4500 o.o o.o o.o u.o 
20 2.2900 o.o o.c o.o o.o 
21 3.9700 o.o o.o o.o u.o 
22 "· Z700 u.o o.o o.o o.o 
23 4. 7100 o.o o.o o. 0 o.o 
24 7.9400 o. 0 o.o c.o o.o 
25 16.0000 o.o o.c c.o o.o 
26 2.sooo o.o o.o o.o c.o 
27 95.0000 o.o o.o o.o o.o 
28 0.5700 o.o o.o o.o o.o 
29 o.aooo o.o o.o o.o o.o 
30 1.4500 o.o o.o o.o o.o 
31 2.31t00 o.o o.o o.o o.o 
32 26.4000 o.o o.o o.o o.o 
H 10.5000 o.o o.o o.o o.o 
34 19.6000 u.o o.o o.o u.o 
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INPUl OAU Ff.II-! F.P. PU 

GROUP XXA XSE .KSI MU ZVE 
IBNI I BNJ IBNI 

1 0.0087 o.o o.o o.c o.o 
2 0.0132 o.o o.o o.o o.o 
3 0.0202 o. 0 o.c o.o o.o 
4 0.0283 o.o o.o c.o o.o 
5 0.0420 o.o o.o o.o o.o 
6 0.0551 o.o o.o o.o o.o 
1 0.0111 o.o o.o c.o o.o 
8 0.0942 o.o o.o o.o o.o 
9 0.1200 o.o o.o c.o c.o 

10 O.l't66 o.o o.o o.o o.o 
11 0.1816 o.o o.o o.o o.o 
12 0.244 7 o.o o.o o.c o.o 
13 0.3210 o.o o.o o.o o.o 
lit o.1t1t42 o.o c.a o.a o.o 
15 o.5H4 o.o o.o o. 0 o.o 
16 0.8039 o.o o.a o.o o.o 
17 i.a368 o.c o.a o.o o.o 
18 l.4a53 o.o o.c o.o o.o 
1'1 1. 7800 o.o o.a o.c o.o 
20 z. 7300 o.o a.o o.a o.o 
21 4.7200 o.o o.o c.o o.o 
22 5.1300 o.o o.o o.o o.o 
23 5.7400 o.o· o.c o.o o.o 
24 9.4300 o.o o.o c.o o.o 
25 4.4800 o.o o.o o.o o.o 
26 5.4000 o.o o.o a.o o.o 
27 30.5000 o.o o.a o.a o.a 
28 1. 7100 o.o a.a a.a o.o 
29 120.0000 o.o o.a o.o o.o 
30 2.6300 o.o o.o o.o o.o 
31 4.1000 o.o o.o o.o o.o 
3.? 20.0000 o.o o.o o.o o.o 
33 1o.0000 o.o o.o o.o o.o 
3lt 23.0000 o.o o.o o.o o.o 
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******** JUrP:JT f:'ffORMAT IO~': CASE NO. 1 ******** 

18 GROUP RESULTS 

CROIJP FLIJX s r ft- "*FL ux NU•SIG-f•flUX lfllll:AGF 
f NEUT /CM•r.M•S EC t CNfUT/CC•SECJ INFUT/Cc•SECt f NflJT ICC• 'ifl'. t 

1 0.1103 0.0041 0.0094 o.o 
z 0.9145 0. 0116 0.0276 o.o 
3 2. 1152 0.0221 0.0601 o.o 
4 3.099A 0.0265 0.0111 o.o 
5 3.326l o.014e 0.0211 o.o 
6 3.5684 0.0142 0.0225 o.o 
7 3.5410 0.0131 0.0196 o.o 
B 3.3016 0.0131 0.0111 o.o 
9 3.2718 0.0152 O.Ol6"f o.o 

10 2.9021 0.0162 0.0183 o.o 
ll 2. 56'36 0.0194 o. 01 71 o.o 
12 Z.2809 0.0220 0.0110 o.o 
13 2.0725 . 0.07-38 0.0163 o.o 
14 1.9226 0.0266 0.0168 o.o 
15 1. 76 74 0.0308 0.0176 o.o 
16 l.636l 0.0343 o.01eo o.o 
i7 1. 53'40 0.0401 o.02oc. o.o 
lA 1.4307 0.0487 0.0251 (J. 0 
19 1. 345 1 o. 0273 0.0320 o.o 
20 1.2484 0.0545 0.0466 o.o 
21 1.1337. 0.031,5 0.0472 o.o 
22 1.0380 o.044A 0.065!> o.o 
23 0.9233 0.0600 0.0681 o.o 
24 o.7556 0.0868 0.1241 o.o 
25 o. 5713 0.011>2 0.0776 o.o 
26 0.4514 0.0294 0.0319 o.o 
27 0.3336 o.011t1 0.1064 o.o 
28 . 0.20A6 0.0371 o.0696 o.o 
29 o.1349 0.0791 0.0344 o.o 
30 o.096to 0.0051 0.0114 o.o 
31 0.0671 0.0033 0.0050 o.o 
32 0.0610 0.0203 o.001ts o.o 
33 0.0189 o.01ao 0.0028 o.o 
3't o.o o.o o.o o.o 

3 GROUP RESULTS 

GRnUP FltJX SIG-AHLUX NIJ•S I Ci-F•FLUX LFAKAGf 
(NEUT/CM•CM•SECI INFUT/f.C•SFCI CNFUT/CC•SECI INEUTICC•'>f.f.J 

l 26.2110 o.1s:u 0.1'12? (J. 0 

2 u. 7ll35 o. 1,,1 ., o.17'•'> 0. r) 
:i 9.113A4 l).t.')17 0.1~3' (). 0 



CROUP 
1 
2 
3 

FLIJX 
49.833 

S JG-A 
0.00584 
0.01434 
o.06621t 

8UCKL INli ts o.o 

GROUP 
1 

U-235 
0.9430F-05 
0.3566(-04 
0.9047E-04 
0.1378E-03 
0.14613E-03 
o.1599F.-o3 
o. t 754F.-03 
0.1873E-03 
o.2177E-03 
o.2297E-03 
0.2450E-03 
o.259<JE-03 
0.2745E-03 
0.2942F-03 
o. 3216f-03 
o. 3532E-03 
0.3840E-03 
o.4679F.-03 
O. 5655E-03 
o.B451E-03 
O.R078F-03 
o.1101E-02 
O. ll 77E-C2 
0.9143E-03 
0.11,,ooE-01 
0.67 l5F-03 
0.6480E-03 
0.4051E-03 
0.106.3F-03 
0.7610E-04· 
0.41&5E-04 
o.2934E-04 
0.5427E-04 
o.o 
0.1229F.-Ol 

2 
1 
4 
5 
6 
7 
9 
9 

10 
11 
12 
n 
14 
15 
16 
17 
18 
19 
20 
21 
72 
n 
?.4 ,.,, 
2fJ 

27 
28 
29 
30 
31 
~2 
33 
J4 
99 

NU•SIG-F 
0.01118 
0.00906 
o.o765S 

n 
1.063 
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3 GROUP CONSTANTS 

src:-R-E 
0.03059 
J.C41l5 
o.o 

StG-R 
0.032.39 
0 .04 725 
o.o 

1 r,.:t11up iU:SULTS 

SfG-A 
0.02011 

t<-FFF fS 1.16829 

StC-R 1-3 
o.o 
o.o 
o.o 

NIJ•StG-f. 
o.onso 

0 
t .41 
0.10 
0.63 

OPPA•S I G-F 
0.120-:-17 
o.1ozi:-12 
o.nf,lF-12 

KAr>PA•SIG-F 
o. zr.i r-12 

RMF.FOfNG RAlfO JS O.L7Q 

ABSORTIUNS BY ISOTOPF ANO GPCIJP 

U-238 
o.20b4E-02 
o.6CinF.-oz 
0.15U2E-Ol 
0.1962E-Ol 
0.6424F.-02 
0.59l'tF-02 
U.54U/F-U2 
0.57741=-oz 
O. 725<JF-02 
O.BlO'JE-02 
o. 113 3E-Ol 
0.1334F-Ol 
0.1544F.-Ol 
0.1764£:-01 
o.1c;aar-01 
o.2264F.-tJl 
0.272)E-Ol 
0.1249E-Ol 
0.3488E-02 
0.2t.40E-Ol 
o.2101r::-02 
0.4077E-02 
o.1031r::-01 
o.7091.JE-02 
0.4697E-03 
O.llSOE-01 
o. 8H9E-02 
o.3593E-03 
0.1021E-iJl 
0.2747E-03 
0.3181E-03 
0.3886E-03 
o.1363E-03 
o.o 
o. "3293E 00 

PU-239 
0.3458E-03 
c.1442F.-oz 
O. 3805F-02 
o. 58061'-02 
0.5490F-OZ 
0.5t,5Uf-02 
o.5582F-oz 
0.5174E-02 
0.5370E-02 
o.s1 ui=-02 
0.49J2F.-Ol 
0.4fl65F-02 
0.4977F-02 
0.543UF-02 
0.6310F-Ol 
o.7435F.-oz 
o.9076F.-o2 
O. l0%F-Ol 
0.1373E-Ol 
0.2049E-Oi 
0.2165E-Ol 
0.2984F.-Ol 
o.Bnr--01 
0.5.16lt'-Ol 
o. s1 nr-01 
o.93 75E-02 
0.4900F-Ol 
o. 2849[-0 l 
0.1142F-Ol 
O.A7l2F.-03 
0.1276F-02 
o.1n2r:-02 
o.1111F.-02 
o.o 
0.4298F 00 

PU-240 
O.AB03F-04 
o.~935F.-03 

0.9635f-03 
0.1 1106F-02 
o.uozr:-02 
o.<JO:"Hlf:-03 
o.Jussr:-03 
0.2B4LE-OJ 
0.2995F.-03 
0.3051F-03 
0.3399F-03 
0.31B4f:-03 
0.43271--03 
o.4a<JIF.-OJ 
0.5564F-03 
0.647-lE-03 
0.8329E-03 
O.ll01E-C2 
0.1687E-02 
o.1 s4or-02 
0.2602E-OZ 
0.2203F-Ol 
0.6713F-02 
o.lHSf-01 
O.l57'1F-01 
0.6? HF-04 
0.4085(-02 
o. t 77 lF-04 
0.3452E-C4 
O.lOOlF.-OJ 
O. 5481F-C3 
0.17'13F-Ol 
0.1636F-Ol 
o.o 
0.9719F-Ol 

PU-24 l 
0.704lF-04 
o.2755!'-03 
0.6598F-01 
0. 1 0'1 5 F - 0 2 
O. llOM·-02 
o.1z12r-02 
0.17t>6F-07 
o. nJsr-oz 
0.1640F-07. 
o.1863F-oz 
0.2050F-02 
0.2205F-02 
0.7.l94F-02 
0.2337f-02 
0.24!>0F-07. 
o.Z552F-02 
0.26l9F-Ol 
0.2766F-02 
0.3347F-02 
0.4394F-02 
o.5456F-02 
0.6761F-02 
0.7400F-07 
o.1oc;?F-07 
0.65'J5F-07. 
O. 7201F-07 
o.1215f-Ol 
o.743af--02 
0.6'l76F-Ol 
0.3471F-OZ 
o.1s11r-01 
0.2292F-03 
0.1063F-O:S 
o.o 
o.109or oo 

PU-2't2 
0.167?F-04 
O.t.296F-O't 
o.1<;14F.-01 
0.746'-IF-O~ 
O. Z ii fl(,f-IH 
0.1477.1=-01 
0.655lf-Olt 
0.62 73F-04 
O. 7t,6'lF-04 
0.7691F-04 
O.B094F-04 
0.86l!Jr-04 
0.937Ar-04 
o.1osJr-o' 
0.1074"-01 
o. l26E:r-03 
O. l630F-03 
0.2325f-Ol 
o.HMr--o i 
0.4370F-OJ 
o.J'ilti6r-o·i 
o.36JJr-ri, 
0.346lf-tH 
0.151l'H-•J' 
o.142ur-oi 
O. l'tf. 7F-03 
o.8341"-04 
0.5ll4F-04 
0.4JR4F-04 
o.1001r:-04 
0 .6530F-04 
Cl. ~061r-01. 
O.A5'Jlf-O~ 
o.o 
o.5094F-fJJ 
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Fl SS IUN S P.Y f Sl: TOPF. ANO <;ROUP 

GROUP U-235 U-238 Pt!-? 3'J Pl1-2't0 PU-241 PU-242 

l 0.94lOE-05 0.2075E-J2 o.3742r-03 C.o55 7£:-04 0.7032F-04 O. l660E-04 

2 o.3543E-04 0 .6528E-02 C.150°F-07. o. 3856F.-03 0.2746F-Ol 0.61 73f-04 
3 o.B<J22E-04 0.1482E-lH C.390'11'-02 O. 9 5'10E-Ol 0.6'>51F-03 0.1454E-03 
4 o.B33E-03 0.1679(-01 o.~%4F.-1J2 0.1352E-C2 0.1047F-02 0.2286C:-OJ 

5 O.l354E-03 O. t l46E-OZ 0.5460F-02 0.1355F-C7 o.1061r-02 0.2503F-Ol 
6 o. l't06E-03 o.t.007E-04 o.5427r.-02 0. 76lJ5F.-O 3 O. l 139F-02 0.1026E-OJ 

7 o.1488E-03 o.o o.5155E--OZ 0.2199F.-03 0.116 3F-OZ O.Z561F-O't 
8 O.IC,UF.-03 o.o o.4592£:-0Z 0.1071F-03 0.1208F-02 0.15611F.-O't 
9 o. l 7J9F-03 o.o 0.4703F-02 O.BB?'j(-04 o.141u-02 0.111t5F-04 

10 o.111si:-03 o. 0 0.4413(-02 0.6 722F-04 0.166 lf--OZ O.Zl 77F-0'5 

11 O. lA28f-Ol o.o 0.4075F-02 0.65 l6F-04 o.1acc;r-02 o.o 
12 0.1876E-03 o.o 0.3701F-OZ 0.64 7'.ff-04 0.1927f-OZ o.o 

13 o.1945F.-o3 o.o o.3s111:-oz 0.5A60f-04 0.18A7F-02 o.o 
14 0.2075E-03 o.o 0.3548E-02 0.53191'-04 O.ZOC3F.-07. o.o 
15 0.2283F-03 o.o 0.3704F-02 0.5661.>F-04 O.Z090F-OZ o.o 

16 o.7.488E-03 0. () 0.4051F-02 o. 609hf'.-04 o.21sor-02 o.o 

17 0.2646E-03 o.o 0.4652E-02 o.111a6r-04 o.216or-02 o.o 
18 o.3275f-o3 o.o 0.628'ilF-02 0.9090F-04 0.2229F-02 o.o 
19 u.l960E-03 o.o O.Hl2F-02 0.1407F-03 O.l665F-02 o.o 
20 o.5654F.-o3 o.o 0.1204E-Ol 0.2513F-04 o.3574F.-oz o.o 
21 0.5392E-03 o.o O.ll35F-Ol 0.2656E-04 0.4467F-02 o.o 

l2 o.7467E-03 o.o O. l63H-Ol 0.2098f-04 0.5601F-02 o.o 

23 o.8152E-03 o.o 0.166 lE-Ol 0.6133E-04 0.6152E-02 o.o 
24 0.6546E-03 o.o 0.3714f-Ol O.l157F-01 o.5461F-02 o.o 
25 o.5025E-03 o.o 0.2124E-Ol 0.1136F-03 0.509JF-02 0 .I) 

26 0.3970E-03 o.o o.soni:-02 0.36501'-06 0.5549F-02 o.o 
zr o.J546F.-o3 o.o o.21on -l1 l 0.3'5<i 1tF-04 0.93'.\lf-()2 o.o 
lti o.Z'tOIE-03 o.o o.1111t.r-01 0.42lf>f-07 o.5r,91JE-fJl fl.O 

2'1 o.547oF.-o4 o.o C.6054F--UZ o. 31 l Tf'- 01 0.!>6971-01 1).0 

'.\O o.J915E-04 o.o 0.80l4F-03 o.3'H>4f'-07 0.30JM-07 o.o 
31 0.3217E-Olt o.o o.113oi:-02 C.12 TOF-06 0.563BF-03 o.o 
32 0.2256E-O't o.o O. UJOF-02 0.30l'ff-05 o.19a2r-03 o.o 

33 o.52411E-Olt o.o 0.84Zlf-Ol 0.162SF-04 O. 7t,55F-04 o.o 
34 o.o o.o o.o o.o o.o n.o 
99 0.8451E-Ol 0.ltl42F-O1 o.l5Htr 00 0.646~E-02 O.u•107r-Ol o.u6o.!r-o \ 
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THREE GROUP flllCROSCOPIC CROSS SEC Hf.NS 

str.-A-1 SlG-A-Z SIG-A-3 srr.-c-1 s r r.-c-2 SIG-1.-l 

U-235 O.lb2ZF 01 0.4733E 01 C.2725~ oz l).2l50F. 00 o. l Hltf 01 0.941)')1' 01 

U-238 0.2429E 00 o. 7088E 00 c.9250f 00 O. lll 8F 00 o. 7081!F. 00 0.925Uf: I}') 

PU-239 O. l802E 01 0.3367E 01 (.1.37591' 02 0.9'H BF-01 0.1235F 01 Ool693F 07 

PU-240 0.8Z30F. 00 0.92391: 00 0.2917f 02 o. ll l3F 00 O.E!l38E 00 o. 213<J4~ 02 

Pll-241 o. 2133f 01 0.6342E 01 C.4448F 02 Ool501F 00 O.CJ2C&E 00 Oo9l l9F Ul 

PlJ-242 0.9125E 00 o. 1108E 01 C.6.372E 01 0.2561F 00 o. uoeF 01 0.6H2F 01 

SS 304 O. ll99E-Ol 0.2777E-Ol 0.1208E 00 

S'JOJUM 0.1805E-02 O.l156E-Ol 0.1556F-02 

OXYGEN 0.3894E-02 o.o o.o 

HYORUGFN o.o o.o o.o 

DEUT. o.o o.o o.o 

BORON 0.8129E 00 0.6010E 01 0.6019F 02 

F.P. u 0.5426E-Ol 0.3734E 00 O. 7123E 01 

f-.P. PU O. 7103E-Ol 0.4720E 00 0.6571F 01 

SIG-r-1 Sf G-F-2 SfG-f--3 

U-235 O.l397E 01 0.3359E 01 o. l 78 1tf" 02 

U-236 0.1211E 00 o.o o.o 

PU-239 0.1703F 01 0.2132E 01 C. 2077F 02 

PU-240 o.7107E 00 0.1101 E 00 0.2291F 00 

PU-241 0.1983E 01 o.!J421F. 01 0 • .3536E 02 

PU-21t2 0.6564E 00 o.o o.o 
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5. FUELBURN Output 

10.0 Wt. % PU 

H2o 
V.F. Set 1 
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••••••••••• INPUT INFORMATION •••••••••••• 

BUCKLING • o.1oooe-03 l/CM••z 
POWER OF.NSITY CKW/LJ • 300.00 
RATTO OF GROUP 1 FLUX TO THERMAL FLUX = l.66 
RATIO OF GROUP 2 FLUX TO THF.RMAL FLUX 2 1.40 
REMOVAL CROSS SECTIONS 11/CMJ SIGRllJ • 0.032 StGRl2J z 0.047 
CLAD & COOLANT ABSORPTION 11/CMJ SIGA311Js0.0003 SIGA312J•o.ooo3 STGA3ClJ•O.OOl3 
OIFFUSION COEFFICIENTS ICMJ DFClJ • 1.410 nF(2J ~ 0.100 OFC3J = o.~~~ 
INIT UL ISOTOPE DENSITIES CKG/LJ 

U-235 U-216 U-238 PU-239 PU-240 
0.01276 o.o 5.15600 0.36790 0.11510 

MICROSCOPIC CROSS SF.CTIONS CCM••ZI 
GROUP 1 U-235 U-236 U-238 PU-239 PU-240 
FISSIJN 0.14E-23 o.o Oe12E-24 0.17f-23 O. 71E-Z4 
CAPTU~E o.ZZE-24 o.o 0.12E-Zlt 0.98E-25 0.11F-l4 
ABSORPTION O.l6E-23 o.o Oe21tE-24 o. tsE-23 o.e2e-24 

GROUP 2 U-235 U-2"6 U-238 Pu-z3q PU-240 
FISStJN O. 34E-23 o.o o.o 0.2lE-Z3 o.11E-21t 
CAPTURE o.14E-Zl o.o o.11F.-21t o. 12£-23 o. 81F.-24 
ABSORPTION O.lt7E-23 o.o 0.7lf.-7.lt 0.34E-23 0.92E-24 

GROUP 3 U-235 U-236 U-231J PIJ-239 PU-240 
FISSIJN o.1ae-z2 o.o o.o 0.21F-ll 0.23E-24 
CAPTURE 0.91tE-23 o.o 0.92E-24 0.17E-Z2 o.Z9F.-22 
~BSORPTION 0.27E-22 o.o 0.9ZE-21t o.1ar-22 o. Z'IF-22 

FISSION PRODUCT MICROSCOPIC CllOSS SFCTIONS CCM••Zt 
)(flSUZ • o. lo5f-23 JCASU3 • 0.142F.-22 
XANUZ • o.1.ltZF-24 XANU3 • o.199E-23 
XASP2 s o.115F.-23 XASP3. o.182E-2l 
XANP2 • 0.368E-24 JCANP3 • 0.30ltE-23 
XAX • O.l 78E-Z3 

•••••• F.ND OF INPUT INFOR"ATtON •••••• 

MACROSCOPIC CROSS SECTIONS 11/CMJ 

GROUP 1 U-235 
FISSION 0.45E-04 
CAPTURE 0.7ZE-05 
ABSORPTION o.52E-04 

GROUP 2 
FISSIJN 
CAPTURE 
ABSORPTION 

GROUP 3 
FISSION 
CAPTURE 
ABSORPTION 

U-235 
0.11 F.-03 
O.lt4F.-04 
0.15F-03 

U-235 
o.57f-o3 
o.30E-03 
o.87E-03 

U-236 
o.o 
o.o 
o.o 

U-236 
o.o 
o.o 
o.o 

U-236 
o.o 
o.o 
o.o 

U-238 
0.16F.-OZ 
0.16f-02 
0.32f-02 

11-238 
o.o 
Oe92F-02 
Oe92F-02 

U-238 
o.o 
O.lZF-01 
0.12F-Ol 

PU-23<) 
0.16F-02 
o.qoi:-04 
o.11e-02 

PlJ-1.39 
o.ZOF.-02 
O. llF-02 
0.11F-OZ 

PU-239 
o.l9F.-Ol 
O. l5F-Ol 
O. 35f-Ol 

PU-240 
o.zH-oJ 
0.33F-04 
o.21tF.-rn 

PU-240 
o.32E-04 
O.ZloF-03 
0.27F-03 

PU-240 
0.67F-Olo 
o.fl'iF-02 
0.86E-02 

PU-241 
0.07509 

PU-241 
o.zof-23 
0.15f-?4 
0.2lf-23 

PU-7.41 
o.HF-23 
0.92E-24 
o.6u-n 

PU-241 
Oe35F-2:? 
o.91r-z3 
0.44f-22 

Pll-24 l 
0.37F-03 
0.78F-04 
0.40F-03 

Ptl-241 
o.1or-02 
O.l1F-01 
o.1u-rn 

Ptl- Zit l 
o.66F-02 
0.17F-OZ 
o.1nr-07. 

OATA AT END OF TIME STEP I l K • t.162 SH':P • o.Oll1'1l 

PU-242 
0.02010 

PU-24:? 
0.6l>F -24 
O.?&F-24 
0.9lF-2't 

PU-?.42 
o.o 
0.111'-lt 
o.11r-;n 

Pll-l47 
o.o 
Oe61tF--23 
Oe64F-n 

Pll-247 
OoJ3f'-Olt 
O.l1F-Olt 
o •'•'·r-o~ 

1'11-71t7 

() • ')(,F -fl'• 
r).o;t,l'-O'• 

Pll-7.'• ;> 
o.o 
0.37.!'-0'.i 
0.3ZF-03 



I SOTOPF.S OENSITYCKG/LJ 
U-235 0.125f-Ol 
u-236 0.896f-04 
U-238 0.515E 01 
PU-239 0.365E 00 
PU-2't0 O.ll 7E 00 
PU-21tl o.741tE-Ol 
PU-242 o.201te-01 

OAT A AT ENO DF TIME STEP ' 2 

ISOTOPES OENSITY(KG/U 
U-235 o.122E-01 
U-236 0.118E-03 
U-238 0.514E 01 
PU-239 0.361E 00 
PU-240 o.119F. oo 
PU-241 o. 738E-Ol 
PU-242 o.207E-Ol 

llA TA AT ENO OF TIME STEP • 3 

ISOTOPES OENSITYCKG/L J 
U-235 0.119F.-Ol 
U-236 0.265E-03 
U-238 0.513F. 01 
PU-239 0.358E 00 
PU-240 0.120E 00 
PU-241 o.732E-Ol 
PU-242 o.211E-01 

DATA AT END DF TIME STEP I 4 

ISOTOPES 
U-235 
U-236 
U-236 
PU-239 
PU-7.40 
PU-241 
PU-242 

OEN S ITY (KG /L) 
0.116E-Ol 
0.351E-03 
0.512E 01 
o.355F. oo 
o.122F. oo 
o.727E-Ol 
o.211t~-01 

DATA AT END OF TIME STEP I 5 

I SOTnPES 
U-235 
U-236 
U-238 
PU-239 
PU-?.40 
PU-241 
PU-242 

DENSITYCKG/L t 
O.ll4E-01 
o.435F.-03 
o.s12F. 01 
0.352F 00 
0.121tE 00 
o.722f-Ol 
0.217F-Ol 

DATA AT F.ND OF TIME STEP I 6 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 

DENS ITV( KG/LI 
o.111E-01 
o.518E-03 
0.511E 01 
0.348E 00 

ll8 

THl'.IH1H HUX • l).lJOf 15 11c;rr•r. ..... 1 
T~FPMAL Ftur:NCF. • o.595F 21 l/r.'4••l 
l~STANTANFOUS CONVFRSION ~ATIO • o.~P.l 
~URNUP THIS STEP • 155q. ~WO/MT 
TOTAL BURNUP e 1559. MWO/HT 
fNFRGY OFNSITY IS 215049. KW-~P/l 
TIME STEP ENOS AT 720. ~OUPS 
TIME STEP LENGTH 720. HOURS 

I( .. l.151t SIGP • 0.015'14 

THFRMAL FLUX : 0.232E 15 l/SFC•CH••Z 
THERMAL FLUF.NCE s 0.600E 21 l/C'4••2 
INSTANTANEOUS CONVERSION RATIO • 0.689 
~URNUP THIS STEP • 1559. MWO/MT 
TOTAL BURNUP = 3119. MWO/~T 
FNERGY DENSITY rs 215072. KW-HR/l 
TIMF STF.P ENOS AT 1440. HOUPS 
TIME STEP LENGTH 720. HOURS 

I( • 1.146 SIGP = o.ol51JO 

THFR~Al FLUX = 0.234F 15 1/SFC•CM••7 
THFR~Al FLUENCE 0.606F 21 l/CM••7. 
INSTANTANEOUS CONVERSION RATIO = 0.697 
BURNUP THIS STEP = 1560. MWn/MT 
TOTAL AURNUP s 4~78. MWO/~T 
ENERGY OF.NSITY TS 215095. ICW-HP/L 
TIMF STEP F.NOS AT 2160. HOUPS 
TIMF STEP LENGTH 720. HOURS 

K ,. 1.138 SIGP -s 0.01409 

THERMAL FLUX s 0.236F. 15 l/SFC•CH••2 
THERMAL FLUF.NCE = 0.61lf. 21 l/CH••?. 
INSTANTANEOUS CONVFRSION R~Tln • o.705 
RU~NUP THIS STEP e 1560. MWO/MT 
TOTAL lllJRNUP ,. 6231!. MWO/MT 
F.NERt;Y 0£NS 1TY TS 215i 13. KW-111'/I 
TIME STEP ENDS AT 28RO. HCllll'S 
TIME STEP LF.NGTH 720. HOURS 

K = 1.130 STGP = 0.01321 

THERMAL FLUX • o.2J8E 15 11src•CM••2 
THERMAL FLUENCF = 0.616F 21 l/C~••z 
INSTANTANFOUS CONVFRSION RATIO & o.711 
AURNUP THIS STF.P • 1560. MWn/MT 
TOTAL IHHINUP • 1191. MWO/MT 
FNFRGY OENSITY IS ZJ5135. KW-l•Plt 
TJMF STf P ENOS AT 3600. HIJUI''> 
TfM~ STEP LFNGTH 720• HOURS 

K • 1.123 SJGP • 0.01236 

THERMAL FLUX • 0.239F 15 1/SFC•CH••2 
THERMAL FlUENCE • 0.621E 21 l/CM••2 
INSTANTANEOUS CONVFRSlON RATIO • 0.720 
BURNUP THIS STEP e 1560. MWD/MT 
TOTAL BURNUP • 9357. MWO/MT 



l'JATA AT END OF 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-21t0 
PU-Zltl 
PU-242 

llATA AT END OF 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-ZltO 
PU-Zltl 
PU-242 

DATA AT ENO OF 

ISOTOPES 
U-235 
U-23& 
U-238 
PU-239 
PU-240 
PU-241 
PU-HZ 

OATA AT ENO OF 

1 SO TOP ES 
U-235 
U-236 
U-2313 
PU-239 
PU-240 
PU-241 
PU-242 

D.\TA AT END 

J SOTOP ES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 

OF 

TIME STEP ' 1 

DENS ITV( KG/l I 
0.108E-Ol 
0.600E-03 
0.510F 01 
0.345F 00 
o.121f oo 
0. 713f-Ol 
O.ZZltF.-01 

TIME STEP ' 8 

DENS ITYCKG/U 
0.106F-Ol 
0.681E-03 
0.509E 01 
0.342f 00 
0.128E 00 
o.710E-Ol 
0.2281=-01 

TIME STEP ' 9 

DENSITY ( KG/U 
O.l03E-Ol 
0.760F-03 
o.5o8f 01 
0.339E 00 
0.130F 00 
o.707E-Ol 
0.231E-Ol 

TIME STEP • 10 

DENSITY I KG/LI 
O.lOlE-01 
0.638E-03 
0.507F 01 
0.337E 00 
0.131E 00 
o.704E-Ol 
0.234E-01 

TIME STEP • 11 

DENS ITV ( l<G/l I 
0.963E-OZ 
0.914E-03 
o.507E 01 
0.334E 00 
0.132F 00 
0.702F-Ol 
0.238F-01 

DATA AT END OF TIME STEP I 12 
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I( = 1.116 SIGP = O.Oll !>3 

THERMAL FLUX ~ 0.241E 15 l/SFC•C~••Z 
THERMAL FLUENCE = o.625F 21 l/CM••z 
INSTANTANEOUS CONVfRSTON PATJO ~ 0.72ft 
BURNUP THIS STfP • 1560. MWO/MT 
TOTAL BURNUP = 10918. HWO/MT 
ENERGY OENSTTY IS 2151RO. l<W-HP/l 
TIHf STEP fNOS AT 5040. ~OURS 
TIME STF.P LENGTH 720• HnUPS 

I( .. 1.108 SIGP • 0.01072 

THERMAL FLUX = 0.243f 15 l/SFC•CM••2 
THERMAL FLUENCE = 0.630F. 21 l/CM••2 
INSTANTANEOUS CONVERSION PATIO • 0.735 
BURNUP THIS STEP a 1560. MWO/HT 
TOTAL 8URNUP = 12478. fi'WD/MT 
ENERGY OFNSITY IS 215199. KW-HP/L 
TIME STEP F.NOS AT 5760. HOURS 
TIME STEP lENGTH 720• HOURS 

K = 1.101 SIGP = 0.009'14 

THFRHAL FLUX • o.245F 15 11srr.•c~··2 
THF.P"1Al FLUENCF = 0.635f 21 l/CM .. 2 
INSTANTANFOUS CONVERSION RATIO • Oe7't2 
~URNUP THIS STF.P w 1560. ,Wn/Mf 
TOTAL nURNUP • 14038. MWO/MT 
ENERGY OFNSITY IS 215221. KW-HR/L 
TIME STEP ENOS AT 6480. HOURS 
TIHF STEP LENGTH 720• HOURS 

K = 1.095 SIGP = 0.00911' 

THEPMAL FLUX • O.l47f 15 l/SFC•CM••Z 
THERMAL FLUENCE = 0.640F 21 l/CM••Z 
INSTANTANFOUS CONVFRSJON RATIO • 0.749 
8URNUP THIS STEP = 1561. ,WO/~T 
TOTAL BURNUP = 15599. MWO/MT 
fNERGY DENSITY IS 215241. KW-HP/L 
TIMF STFP ENDS AT 7200. HOURS 
TIMF STFP LENGTH 720• HOURS 

K • 1.088 s1r.P ,. 0.00114~ 

THERMAL FLUX a O.Z48f 15 l/SFC•C~••l 
lHERMAL FLUFNCE s O.h44f 21 l/(.M••Z 
INSTANTANEOUS CONVFRSJON RATIQ = 0.1~h 
8URNUP THIS STEP = 1561. HWn/MT 
TOTAL 0URNUP = 17160. HWO/MT 
ENERGY DENSITY IS 215259. KW-HP/l 
TIMF STfP FNOS AT 7920. HOURS 
TIME STFP LF.~GTH 720• HCURS 

I( • 1.081 SIGP • o.00773 



ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-2lt0 
PU-241 
PU-21t2 

DENS ITYCKG/lt 
0.959E-02 
0.990E-03 
0.506E 01 
0.331E 00 
0.134E 00 
o.100E-01 
0.241F.-Ol 

OATA AT END OF TIME STFP I 13 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-Zltl 
PU-242 

DENSITYCKG/U 
0.936E-02 
0.106E-02 
o.505E 01 
0.328F. 00 
0.135F 00 
0.698E-Ol 
0.244E-Ol 

OATA AT END OF TIME STEP I 14 

ISOTOPES 
U-235 
ll-236 
U-238 
PU-239 
PU-240 
PU-Zltl 
PU-242 

DENS ITYC KG/L} 
0.912F.-02 
0.11.r.F-02 
o.504E 01 
0.325E 00 
0.136F. 00 
0.697E-Ol 
0.248E-01 

DATA AT END OF TIME STEP I 15 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 

DENS ITYC KGIL t 
0.890E-02 
o.121e-02 
0.503F 01 
0.323E 00 
0.137E 00 
o.696F.-Ol 
0.251E-01 

OATA AT END OF TIME STEP I 16 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-Z41 
PIJ-242 

DENS ITYC KG/L J 
0.867E-02 
o.12ae-02 
o.502F 01 
0.320E 00 
0.138E 00 
0.695F-Ol 
O.Z54F-Ol 

OATA AT END OF TIMF. STEP I 17 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 

DENS ITYCKG/lt 
0.81t5E-02 
Oe 134E-02 
0.502E 01 
0.318E 00 
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THF.R~Al FLUX = o.Z50f 15 l/SFC•c~··z 
THEPMAL FLUENCE : 0.648E 21 l/CM••2 
tNSTANTANFOUS CONVERSION RATIO • 0.763 
fllfRNllP THIS STEP • 1561. P"WO/MT 
TOTAL BURNUP = 18720. MWO/MT 
FNERGY OENSITY IS 215282. KW-HP/l 
TIME STEP ENOS AT 8640 •. HOURS 
TIMF STFP LENGTH 720. ~OIJRS 

I( • t.075 srr.p = 0.00104 

THF.RMAl FLUX • 0.252F 15 l/SFC•r.~··z 
THERMAL FLUENCE = 0.653E 21 l/C~••z 
INSTANTANEOUS CONVFRSION PATIO= o.1~q 
BURNUP THIS STEP • lSbl. MWO/MT 
TOTAL BURNUP • 20281. MWO/MT 
ENERGY DENSITY IS 215295. KW-HR/L 
TIME STEP ENOS AT 9360. HOUPS 
TIHF STFP LENGTH 720. HOURS 

K = 1.069 StGP " O.O'l636 

THFRHAl FLUX • 0.253F. 15 l/SEC•CM••2 
THERMAL FLUENCE = 0.657f 21 l/CH••2 
INSTANTANEOUS CONVF.RSION RATln. o.776 
6URNUP THIS STEP • 1561. MWO/MT 
TOTAL BURNUP = 21843. MWO/MT 
fNERGY OFNSITY IS 21537.0o KW-HP/I. 
TIMF SffP ENOS AT 10080. 1mUPS 
TIME STEP LFNGTH 720• HOUHS 

K = 1.063 SIGP " 0.00570 

THERMAL FLUX 2 0.255F 15 l/SFC•r.M••l 
THEP.HAl FlUF.NCE = 0.66lf 11 l/CM••2 
INSTANTANEOUS CONVERSION RATIO z 0.1ttl 
BURNUP THIS STEP a 1561. HWO/HT 
TOTAL 8URNUP 2 23~04. ~WO/MT 
FNERGY OF.NStTY IS 215335. KW-Hll/L 
TIMF STEP F.N~S AT lOAOO. HOUPS 
TIMF STEP LENGTH 720. HrURS 

K c 1.057 SIGP • 0.00506 

THERMAL FLUX s 0.257f 15 l/SFC•CM••2 
THERMAL FLUENCE 2 0.6b5f 21 l/CH••?. 
INSTANTANFOUS CONVERSION RATIO • o.7P.R 
BURNUP THIS STEP = 1561. MWO/MT 
TOTAL BURNUP ~ 7.~965. MWO/MT 
FNF.RGY OFNSITY rs 215355. KW-HP/L 
TIMF STFP ENOS AT 11520. 1·40IJll'> 
T IMF STF"P LFNGTH no. "HOURS 

K • I o0'.51 SIGP • 0.?04 1•4 

THFPMAL FLUX • 0.258E 15 l/SF.C•CM••z 
THF.RMAL FLUENCE = Oo669f 21 l/CM••2 
INSTANTANFOUS CONVERSION RATIO= 0.7~4 
BURNUP THIS STEP • 1562. MWO/MT 
TOTAL RURNUP • 26527. ~WO/MT 



OATA AT END OF TIME STFP f l~ 

ISOTOl'ES 
U-235 
U-236 

i U-238 
PU-239 

--,,u-21to 
PU-21tl 
PU-242 

DfN S ITY C KG/L ) 
o.824E-02 
0.141E-02 
O.SOlF. 01 
0.315E 00 
0.140E 00 
0.694E-Ol 
0.261E-Ol 

OATA AT END OF TIME STEP f 19 

f SOTOPES 
U-235 
U-23~ 

U-238 
PU-239 
PU-21t0 
PU-241 
PU-242 

DENSITYfKG/L) 
0.803E-02 
0.148F.-OZ 
o.sooe 01 
0.313F 00 
o.141F. oo 
Oe694F-Ol 
0.264F-01 

~ATA AT ENO OF TIME STEP f 20 

1 SOTOPES 
U-235 
U-236 
U-23A 
PU-7.39 
PU-7.40 
PU-241 
PU-242 

DENSITY( KG/LI 
0.782E-02 
O. l54E-02 
o.49CJF 01 
o.311r oo 
o.142F. oo 
Oe694E-Ol 
0.267f-Ol 

DATA AT END OF TIME STEP I 21 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 

DENSITY I KG/Lt 
o.76ZE-02 
0.161E-OZ 
0.498E 01 
0.308F 00 
0.142E 00 
Oo695E-Ol 
o.21or:-01 

DATA AT END OF TIME STEP # 22 

f SOTOl'ES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-2lt2 

OENSITYfKG/l) 
0.742E-02 
O.l67F-02 
0.497F 01 
0.306E 00 
0.143E 00 
0.695E-Ol 
0.274E-01 

DATA AT END OF TIME STEP I 23 
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K = 1.045 SJGP .. o.o:nsn 

THF.RMAI. HUX • 0.260f 15 l/SH•CM .. 7 
THERMAL FLUE~CF = 0.673F 21 l/C~••2 
JNSTANTANEOUS CONVFRSICN RATIO = 0.799 
BURNUP THIS STEP • 1562. ~WO/MT 
TOT~L BURNUP : 28088. ~~0/MT 
ENER~Y OF.NSTTY IS 215385. KW-H~/l 
T l"E STEP F.NnS AT 12960. HOllPS 
TIHF. STFP LFl\lr.TH 720. HOIJP'i 

I( = 1.040 srr.P "' 0.00324 

THERMAL FLUX o.261E 15 1/SFC•c~··z 
THERMAL FLUENCE • 0.677f. 21 l/C~••2 
INSTANTANEOUS CONVF.RSION RATIO = 0.805 
BURNUP THIS STEP • 1562. HWn/MT 
TOTAL BURNUP = 29650. ~WO/MT 
ENERGY OENSJTY IS 215402. KW-HP/l 
TIMF STEP FNOS AT 13680. HOUP'i 
TIME ·STEP LENGTH 720. HOURS 

I( = 1.034 SJGP ,. 0.00266 

THERMAL FLUX 0.263E 15 l/S[C*CM••2 
THERMAL FlUFNCF. = 0.68lf 21 l/CM••7. 
INSTANTANEOUS CONVFRSfON PATtn : o.e10 
BURNUP THJS STEP • 1562. ~wn/~T 
TOTAL HURNUP • 31212. ~WO/MT 
ENERGY nl::NSJTY IS 215421. l<W-111'/l 
TIHf STEP FNOS AT 14400. HOURS 
TJMf STFP 1.F.NGTH 720• HOURS 

I( "' 1.029 SJGP • 0.00210 

THERMAL FLUX • 0.7.64F. 15 l/SFC*CM•*2 
THERMAL flUENCE = 0.684F 21 l/CM••2 
INSTANTANEOUS CONVFRS10N RATIO # o.~15 
BURNUP THIS STEP • 1562. MWO/MT 
TOTAL BURNUP = 32774. MWO/MT 
ENERGY DENSITY rs 215436. KW-HR/L 
TIME STEP FNOS AT 15120. HOURS 
TIMF STFP LFNGTH 720. HOURS 

IC "' l.021t SJGP s 0.001~5 

THFRMAl. FLUX • 0.2~5F 15 l/SFC•CM••l 
THFRMAl FLUENCE " 0.688F. 21 l/CM••Z 
INSTANTANEOUS CO~VFRSTON RATIO • 0.~20 
BURNUP THIS STEP : 1562. HWO/MT 
TOTAL AURNUP = 34336. ~WO/MT 
ENERGY DENSITY TS 1.15446. KW-HR/L 
TIMF STFP FNOS AT 15840. HOUPS 
TIMF STEP LENr.TH 720• HOURS 

I( • 1.019 Slt;P • 0.00101 



ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-2't0 
PU-Z41 
PU-2lt2 

DENSITY( KG/Lt 
0.7Z3E-OZ 
0.173E-02 
0.496E 01 
0.304E 00 
o.144F oo 
0.696E-Ol 
O.Z77f.-Ol 

nATA AT ENO OF TIME STEP t 2~ 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-Zit l 
PU-242 

DENS ITYC KG/Lt 
0.704F-02 
O. l79E-02 
0.495E 01 
0.302F. 00 
o.t45F. oo 
Oo696E-Ol 
0.280F-Ol 

DATA AT END OF TIME STEP I 25 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 

OENS ITYI KG/LI 
0.686E-02 
0.184£:'-0Z 
0.495f 01 
0.299F 00 
0.145F 00 
o.697F.-Ol 
0.283E-Ol 

DATA AT F.ND OF TIME STEP t 26 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
Pll-240 
PU-241 
PU-2H 

DENS ITYC KG/Lt 
o.668F.-02 
0.190E-02 
0.494E 01 
0.297E 00 
0.146F 00 
Oo698E-Ol 
0.286E-Ol 

DATA AT END OF TIME STEP t 27 

T SOTOPES 
U-235 
U-236 
.U-238 
PU-239 
PU-?.40 
PU-241 
PU-Z't2 

DENS ITYI KG/l t 
0.650F.-02 
0.196E-02 
0.493F Ol 
0.295F 00 
O.l46F 00 
0.6Cl9F-Ol 
o.z9or:--01 

nATA AT END OF TIME STEP t 28 

ISOTOPES 
U-235 
U-236 
U-238 
PU-2J9 

DENS ITYI KG/Lt 
0.632E-OZ 
O.ZOlE-OZ 
0.492E 01 
0.293F 00 
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THERMAL FLUX '"' 0.267F 15 l/SFC•CM••Z 
THERMAL FLUENCE 0.69lF 21 1/C~••?. 
INSTANTANEOUS CONVERSTON RATYn = o.R25 
~URNUP THIS STEP • 15hZ. ~wn/MT 
TOTAL BlJRNUP s 3~898. ~WO/~T 
FNFRGY nENSITY TS 215464. KW-HR/L 
TIHE STfP FNOS AT 16560. 4QUPS 
TIME STfP LFNGTH 110• Hr.UPS 

K ::1 1.014 su;p ,., 0.00049 

THERMAL FLUX o.266E 15 l/srr.•r.M••7 
THFRMAL FLU~NCE 0.6~5f 21 l/CM•t7 
INSTANTANfOUS CONVERSION RATIO = 0.810 
8URNUP THIS STEP • 1562. MWn/Mf 
TOTAL BURNUP : ~7460. ~WO/MT 
ENERGY OENSITY IS 7.15476. kW-H~IL 
TIME STEP ENOS •T 17280. HOUQS 
TIME STEP LFNGTH 720• HCUQS 

1< = i.ooq srr.P --0.00001 

THFRMAL FLUX • o.76qE 15 l/Srt•r.M••l 
THERMAL FLUfNCF • 0.696F 21 l/r.M••2 
INSTANTANEOUS CONVFRSION RATIO = o.614 
6URNUP THIS STEP • 1562. MWO/MT 
TOTAL BURNUP • 39023. MWO/~T 
ENERGY DFNSITY IS 215489. KW-HRIL 
TIME STFP ENOS AT 18000. HOURS 
TIHE STEP LfNGTH 720. HOURS 

K • 1.004 srr.p .. -0.011053 

THF.RHAL FLUX s 0.1.71F 15 l/SFC•CM**7 
THERMAL FLUf-NCE 0.70lf 21 llr.M••l 
INSTANTANEOIJS CONVERSION RATIO .,. ().BW 
6URNUP THIS STF.P = 156Z. MWO/MT 
TOTAL BURNUP • 40585. ~WO/~T 
ENERGY DENSITY IS 215500. KW-H~/L 
TIME STEP FNOS AT 18779. ~OUPS 
TJMF STEP LHHiTH 720• HOURS 

K • t.000 SIGP .. -0.00102 

THERMAL FLUX = 0.272F 15 l/SFC•CM••2 
THfRMAL FLUFNCE = 0.705F. 21 l/CM••1 
INSTANTANEOUS CONVFRSION RATlr 2 o.A4) 
AURNUP THTS STfP .. l56l. Mwn/MT 
TOTAL hURNUP • 41148. ~WO/Mf 
FNf-HGY or:NSJTY re; 1151)111. Kw-11«11. 
TIMr STFP nms AT 1"1'•40. lfOl!P'; 
TIMr STFP LFNGTH 77.0. ~n11RS 

K = o.995 SIGP =-0.001 'H 

THERMAL FLUX = o.273f 15 l/SFC•C~•·z 
THERMAL FLUFNCE = o.708E 21 l/CM••z 
INSTANTANfOUS CONVF.RSICN RATIO = 0.841 
BURNUP THIS STF.P , 1563. MWOl~T 
TOTAL AURNUP • 43710. MWD/MT 



nATA AT END OF TIME STEP t 29 

I SOTOPfS 
U-235 
U-2lb 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 

OENS ITYIKG/LJ 
0.616E-02 
0.206F-02 
0.49lf 01 
0.291E 00 
0.14 7F 00 
o.101F-Ol 
0.296F-Ol 

OATA AT END OF TIME STEP t 30 

1 SOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 

DENSITY I KG/l I 
0.599E-02 
o.212e-02 
0.490E 01 
0.289E 00 
0.148E 00 
o. 703E-Ol 
0.299E-Ol 

OATA AT fND OF TIME STEP t 31 

I SOTIJPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 

DENS ITYC KG/L J 
0.583E-02 
o.211e-02 
0.489f 01 
0.288E 00 
0.148E 00 
o.704F.-Ol 
0.302F-Ol 

OATA AT FND OF TIME STEP t 32 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 

DENS ITYI l<G/l I 
0.567E-02 
o.221E-02 
0.486E 01 
o.2861" oo 
0.149E 00 
o.705F-Ol 
0.306F.-Ol 

OATA AT END OF TIME STEP t 33 

ISOTOPES 
U-235 
U-23& 
U-236 
PU-239 
PU-2't0 
PU-241 
PU-242 

DFNSITYIKG/L I 
0.552F-02 
0.226F.-02 
0.487F 01 
0.264f 00 
o.14?F. oo 
0.707F-Ol 
0.309E-Ol 

nATA AT END OF TIME STEP I ~ 
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K ,. 0.990 srnP .. -0.001911 

THERMAL FLUX • o.274F. 15 l/SFC•c~··z 
THERMAL FLUF.NCE • O. 7 llF 21 l/04 .. 2 
INSTANTANEOUS CONVFRSJON RATJO ~ O.A§l 
8URNUP THIS STEP a 1~63. MWO/MT 
TOTAL AIJRNUP • 45273. ~WO/MT 
F"FR GV OFNS ITY JS Zl 5540. KW-llP /I 
TIMF STEP ENOS AT 20880. Hnu~s 
TIMF STF.P LENGTH 720. HOUKS 

K s 0.986 CilGP =-0.00244 

THERMAL FLUX a 0.275f 15 1/SFC•C~••2 
THERMAL FLUF.NCE = 0.714E 21 l/C~••Z 
INSTANTANEOUS CONVERSTON RATIO a 0.055 
BURNUP THIS STEP a 1563. ~WO/MT 
TOTAL BURNUP • 46836. MWO/~T 
ENERGY DENSITY JS 215551. l<W-HR/L 
TtMF STEP ENDS AT 21600. HOUPS 
TfMF STFP LFNGTH 720. HCUPS 

K • o.98Z SfliP •-O.OIJ?'JO 

THERMAL FLUX • o.277F 15 1/SrC•CM••Z 
THERMAL FLUENCE a . 0.717f 21 I/CM••? 
INSTANTANEOUS CONVERSION RATIO ~ 0.85A 
BURNUP THIS STEP • 1563. MWO/MT 
TOTAL BURNUP • ~8399. MWD/MT 
ENERGY DENSITY JS 215558. l<W-HP/L 
TIME STEP ENOS AT 2237.0. HrJIJPS 
TIME STFP LENGTH 720. HCUP~ 

K • o.978 SIGP •-ll.OOH5 

THEPMAL FLUX = 0.27BF 15 l/SfC•CM**Z 
THERMAL flUENCE • 0.720f 21 l/CM••2 
INSTANTANEOUS CONVERSION RATIO = 0.662 
RURNUP THIS STEP • 1563. MWO/~T 
TOTAL BURNUP • 49962. MWO/MT 
ENERGY OFNSITY IS 215568. l<W-ttP/l 
TIMF STEP ENOS AT 23040. HlllJP'.; 
TtMF STEP LFNGTH 720. HOU~S 

K • 0.971 SIGP •-0.00179 

THERMAL FLUX • o.?79F 15 l/SFr.•r.M••Z 
THFRMAL FLUENCF. : 0.72lf 21 l/r.H••2 
INSTANTANFOUS CONVFRSION PATIO s fl.Ab~ 
BURNUP THIS STF.P s 1563. ~WO/Mf 
TOTAL AURNUP • 51525. MWO/~T 
~NERGV DFNSJTY IS 21557q. KW-HP/L 
TtME STEP ENDS AT 23760. HOUPS 
TIMF STFP LENGTH 720. HOURS 

K = 0.969 s1r.P =-0.00421 



fSOTOl'ES 
u-235 
U-236 
U-218 
PU-239 
PU-240 
PU-241 
PU-242 

OENSITYCKG/Lt 
0.536E-02 
0.231E-02 
0 .'t86E 01 
o.Z82E 00 
O.l't9F. 00 
0.708F-Ol 
o.312E-Ol 

DATA AT END OF TIME STEP f 35 

ISOTOPES 
U-235 
U-236 
U-238 
PU-139 
PU-240 
PU-241 
PU-2't2 

DENS ITYC KG/L J 
0.522E-02 
0.236E-02 
0.486F 01 
o.zsoe oo 
0.150E 00 
o. 709f-Ol 
0.315F.-01 

OATA AT END OF TIME STEP I 36 

ISOTOPES 
U-235 
U-236 
U-238 
PU-219 
PIJ-2't0 
PU-241 
PU-242 

DENS ITVC KG/Lt 
0.507F.-OZ 
0.240E-02 
o.485f 01 
0.279E 00 
0.150E 00 
O• 711F-Ol 
0.319E-Ol 

DATA AT END OF TIME STEP I 37 

ISOTOPES DENS ITV ( KG/L J 
U-235 o.1t93f-02 
U-236 O.Z't4f-02 
u-238 0.48'tE 01 
PU-239 o.211F. oo 
PU-240 0.150E 00 
PU-21tl o. 712E-Ol 
PU-242 0.322E-Ol 

OATA AT END OF TIME STEP ' 38 

ISOTOPES DENS ITV( KG/Lt 
U-235 0.480F-02 
U-236 o.21t9F.-02 
U-238 0.483F. 01 
PU-Z39 0.276E 00 
PU-240 0.150E 00 
PU-241 o. 714F-01 
PU-21t2 0.325E-Ol 

OATA AT ENO OF TIME STEP ' 39 

f SOTOPES DENS ITYC KG/Lt 
U-235 0.466E-02 
U-236 0.253E-02 
IJ-238 0.482f 01 
PU-239 0.274F 00 
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THF.RMAl FLUX • o.zsoF 15 l/SEC•CM••Z 
THERMAL FLUENCE • o.725F 21 l/CM••2 
INSTANTANEOUS CONVfRSfON RATIO • 0.868 
8URMIP THIS STEP • 156l. MWO/MT 
TOTAL AURNUP a 53088. MWO/MT 
ENFRGY OFNSITY IS 215591. KW-HR/l 
TlHF. STF.P ENOS AT 24480. HOURS 
TJMF. STfP LENGTH 720. HOUPS 

K • 0.965 srr.P ·-0.00465 

THERMAL FLUX • 0.28lf 15 l/SFC•CM••Z 
THERMAL FLUFNCE 0.728F. 21 1/CH••2 
t~STANTANEOUS CONVERSION RATIO a 0.871 
RURNUP THIS STEP = 1563. HWO/MT 
TOTAL BURNUP = 5~~51. "WO/MT 
ENE~GY OFNSJTY IS 215597. KW-HR/L 
TIMF STEP F.NOS AT 25200. HOUP.S 
TlMF STFP LENGTH 720• HCURS 

IC • 0.961 SIGP =-0.00507 

THERMAL FLUX • 0.2A2E 15 l/SFC•CM••2 
THERMAL FLUENCE = 0.731F 21 1/CM••Z 
INSTANTANEOUS CONVERSION RATIO s o.a7~ 
BURNUP THfS STEP • 1561. HWO/HT 
TOTAL BlJPNlJP • 56ll4. "WO/HT 
(NFRGY OfNSITY IS 215601. KW-H~/l 
TIMF STFP ENOS AT 25920. HUIJP"i 
TIMF STF.P LF.NGTH 720. HOUPS 

. K • o.957 SIGP =-0.005~9 

THERMAL FLUX = 0.283f 15 l/SFC•CM••2 
THERMAL FLUfNCF = 0.734E 21 l/CM••2 
INSTANTANEOUS CONVERSION RATIO • 0.877 
BURNUP THIS STEP a 1563. "WO/HT 
TOTAL Rl.IPNUP a 57178. M .. 0/HT 
ENERGY nfNSlTY ts 215616. KW-HR/t 
TIME STEP ENOS AT 26640. HOURS 
TIHF STFP LENGTH 720. HOUPS 

K .a o.954 Sfr.P s-0.00590 

THERMAL FLUX • o.?R~f 15 1/SFC•CM••z 
THERMAL FLUFNCE : o.73~F 21 1/CM••z 
INSTANTANFOUS CONVFRSfON MATIO • O.OHO 
BUMNUP THIS STEP ~ 1561. ~WO/HT 
TOTAL BUPNUP • 593~1. ~WO/~J 
FNERGY DFNSrTY IS ?15620. ICW-HR/l 
TlMF STEP FNOS AT 27360. HOURS 
TIME STF.P LFNGTH 720. HOURS 

K a o.950 Sf GP •-0.00630 

THERMAL FLUX • 0.285F 15 l/SFC•CH••2 
THFRMAl FLUFNCF s 0.7l9F 21 l/CH••2 
INSTANHNF.OllS CONVFRSlON fl.ATfO • O.BA3 
RURNUP THIS ST~P r 1563. HWO/MT 
TOTAi BllRNUP = 6090~. MWO/MT 
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6. FASCON-2 Output 

10.5 Wt. % PU 

80% 020 

V.F. Set 2 
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•••••••• INPUT INFORMATION •••••••• 

NAME 

U-23, 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SOD I UH 
OXYGEN 
HYDROGEN 
oeur. 
BORON 
F.P. U 
F.P. PU 

TABlE OF OCNSITIES 

DENSITY 
Cl/BN-CMI 
0.0000355 
O.Ol4l800 
0.0010635 
o.ooon 12 
0.1)00215"\ 
o. 0000'>74 
O.Ol?.2600 
o.o 
0. 034q 300 
0.0012150 
o. 0050 710 
o.o 
o. 0 
o.o 
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•••••••• OUfPUT INFO~MATtON: CASE NO. l •••••••• 

18 GROUP RFSULTS 

GROUP FLUX SIG-A•FLUX NU•StG-F•FLUX 1.fAl(A<;[ 

CNEUT/CM•CM•SECI CNF.UT/CC•SFCI CNFUT/CC•SFC.I (Nf'UT/CC•'irr.1 

1 0.1935 0.0050 0.0111 o.o 
2 1.0101 0.0150 0.0359 0. () 
3 2.4042 0.0277 0.0755 o.o 
4 3.6203 0.0368 0.0921 (). 0 

5 "· 0301 0.0201 0.0383 o.n 
6 5.1305 0.0229 0.0311 I).() 

7 5.5530 0.0231 0.0353 o.o 
8 6.0016 0.0266 o.0368 0. () 
q 7.2304 0.0374 o.0473 o. () 

10 7.0485 0.0440 o.o5o? ~). 0 
11 6.6832 0.0560 0.0528 o.o 
12 5.9589 o.0636 0.0509 o.o 
13 5.2662 0.0668 0.0476 o.o 
14 4.6663 0.0120 o.0467 0. I) 
15 3.8044 0.0733 0.0433 o.o 
16 3.0773 0.0714 0.0405 o.o 
17 2.5006 0.0733 0.0385 o.l'l 
18 1.9153 0.0120 0.0394 o. C} 

19 l.5090 0.0317 o.04 ll o.o 
20 1.2090 0.0383 0.0517 o.o 
21 0.8934 0.0316 0.0476 o.o 
22 0.6368 0.0295 0.0460 o.o 
23 0.4200 0.0273 0.0355 I').() 

24 0.2037 o.oz~o o.01a5 o. f) 
25 o.0614 0.0094 0.0096 o.o 
26 0.0186 0.0010 o. 0015 (). ,, 
27 0.0073 0.0011 0.0021 o.o 
28 0.0001 0.0000 0.0000 0. ') 

29 0.0000 0.0000 0.0000 O. I) 

30 0.0000 0.0000 0.0000 o.o 
31 0.0000 0.0000 0.0000 o.o 
32 0.0000 0.0000 0.0000 o.o 
33 o.o o.o o.o o.o 
34 0.0000 0.0000 0.0000 O.'l 

3 GROUP RE SUL 1 S 

GROUP FLUX SIG-UFLUX NU• St G-F•f'l UX LEAKAGf 
C NEUT/CM•CM•SEC) CNEUT/Ct•SfCI CNF.UT /CC•SEC I ( NflJT ICC• SFC I 

1 42.2822 o.2586 0.4608 o.o 
2 31.9569 0.4764 o. 3202 O. ll 
3 6.8747 0.267b o.3086 o.o 



GROUP 
1 
2 
3 

FllllC 
81.114 

StG-A 
0.00612 
0.01491 
0.03893 

BUCKLING IS o.o 

GROUP 
1 

U-235 
0.1164E-M 
0.4530E-04 
O. ll16E-03 
o.1747E-03 
O.l931E-03 
o. 2495F-03 
0.29B7E-03 
Oe3697E-03 
0.'>213F-03 
o.6o5sf-03 
0.6940f-03 
o. 7372E-03 
0. 7572E-03 
0. 7753E-03 
0.7516E-03 
0.72LOE-03 
0.6795E-03 
0.6799E-03 
0.6884E-03 
o. 8884f-03 
o.6914F.-01 
o.1110F.-01 
0.5815E-03 
0.2675E-03 
o.9920F.-04 
o.2999f-o4 
0.1550F.-04 
o.2461F.-06 
0.9321F.-08 
O. l869F-08 
o. 7274f:-09 
0.2334E-09 
o.o 
o.5553E-09 
0.1238E-Ol 

2 
3 
4 
5 
6 
7 
6 
9 

IO 
ll 
12 
l3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Zit 
'25 
26 
27 
28 
29 
30 
31 
'32 
H 
14 
'-19 

NU•SIG-F 
0.01090 
0.01002 
O.C4490 

0 
l.003 
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3 GROUP CONSTANTS 

SIG-R-F 
0.01537 
o.oos1a 
o.o 

SIG-R 
0.01760 
0.00838 
o.o 

l GROUP RESULTS 

SIG-A 
0.01236 

K-EFF IS 1.08683 

SIG-R 1-3 
o.o 
o. 0 
o.o 

n 
1.27 
0.12 
0.68 

KAPPht'ilG-r 
O.ll~F-12 
o.1nr-17 
O.SOH-17 

KAPPUSfli-f 
O.l49F-17 

BRFEDING RATIP rs l.077 

ABSORTIO~S BY ISOTOPE ANO GROUP 

U-238 
0.251t9E-02 
0.8509E-02 
0.1953E-Ol 
0.2490E-Ol 
o. 8458E-02 
0.9239E-02 
0.9213E-02 
o. t l40f.-Ol 
o. l 743E-Ol 
O. 2139E-Ol 
o. 3203E-Ol 
0.3785E-Ol 
0.4264E-Ol 
0.4652E-Ol 
0.4650E-Ol 
0.4625E-Ol 
0.4822E-Ol 
0.4726E-Ol 
o.1291E-02 
O. 7205E-02 
0.6818E-03 
O. 6834E-03 
O.t446E-02 
0.6843E-03 
0.5486E-04 
0.1440E-03 
o.577Zf-04 
O. 2184E-06 
0.2420F.-06 
0.6754E-08 
0.5534E-08 
o. 3095E-08 
o.o 
0.9'i56E-09 
0.4923E 00 

PU-239 
0.450RE-03 
O. l935F-02 
0.4960F.-02 
o. 7 777F-02 
0.7629F-02 
0.9330F-02 
O.l004E-Ol 
0.1079E-Ol 
0.1361F.-Ol 
O. l424E-Ol 
O.l't71F.-Ol 
o.1458F-Ol 
0.1451E-Ol 
0.1514E-Ol 
0.1558F.-Ol 
0.1604F.-Ol 
0.1697E-Ol 
O. l682F-Ol 
O.l765E-Ol 
0.2276E-Ol 
0.1957E-Ol 
o.21ooe-01 
Q.1742F.-Ol 
O.l783E-Ol 
0.6401E-02 
0.4423F.-03 
O.l238F.-02 
0.182 BF.-04 
o.1osat=-os 
o.2261E-07 
o.211t2F.-01 
O. l455F.- 07 
o.o 
0.3290E-07 
O. 3294E 00 

PU-240 
0.114 7E-03 
o. 5281F-03 
o.1Z82F.-02 
0.1883F-02 
0.164ZF-02 
0.1490f-02 
0.6934f-03 
0.5923F-03 
o.75nr-03 
o. 8497f-03 
0.10141'-0l 
O. l l49F-02 
0.126lf-02 
0. l 363F-02 
0.1373E-02 
O. l 386F-02 
0.1557F-02 
0.1694E-02 
0.21b9E-OZ 
O. l 7tOF-02 
0.2l52F-02 
0.1550F-02 
0.3533F-Ol 
0.3818E-02 
o.1947F-02 
0.2940F-05 
0.10321'-03 
O.ll36f.-07 
0.3197F-C8 
Oe259AF-08 
O.l006E-07 
O. l48lf-06 
o.o 
0.2093F-08 
0.3 782F-Ol 

PU-141 
o.•n 79£-04 
0.3698f-03 
o.ot.03F-o3 
O.l't26F-Ol 
0.1537E-07. 
0.1999E-02 
o.221eF.-02 
O.l7R5F-02 
0.4J56F-OZ 
o.s1qoF-01 
o.611sr-02 
o.6601r-02 
0.6395F-02 
0.6505f-OZ 
0.6049F-02 
0.5506F-02 
0.4897F-02 
0.4247f-OZ 
0.4305F-02 
0.4880f-02 
o.4934F-02 
o.1t1saF-02 
o.JB6lF.-02 
0.2193f-02 
0.8132F-O'l 
o.339BF.-03 
o.30t.9F.-03 
0.477'tE-05 
0.6462F-06 
Oe900Af-07 
0.1381F-07 
O. l926f-08 
o.o 
o.9528E-08 
o.9341r-01 

PIJ-242 
o.21eZF-01t 
o.s45ar-01t 
O.l976f-0' 
0.33lOF-03 
0.40l4F-O'\ 
0.2430F-01 
0.11 HF-cn 
Oe l 30l'JF-rn 
l).l<J!Slf-fH 
o.2144r:-rn 
0.241 n-01 
0.2~f!ZF-Ol 

0.21l6E-01 
0.293'F-03 
0.26<;3F-1')3 
o. 2 7'111E'-0" 
0.3050f-O'l 
0.3573E-·H 
0.433\F-lH 
0.48'iflF-tH 
o. 3590F:-rn 
0.1<;5'lf'-r)l 
0.1 fl :> 11r-rn 
O•lll lF-1)'\ 
O.l76~f-O't 
0.692Ar-os 
0.110'11"-0'i 
0.3349F-07 
0.40l15f-OIJ 
o.11n !lr--oR 
O.llOllF-Ott 
0.426lf-f)'J 
o.o 
o.4474r;-1r1 
O.t.OSdF-07. 
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FISSIONS BY ISOTOPE AN,, GROUP 

GROUP U-235 U-238 PU-239 PU-240 PU-2'9 l PlJ-Z4Z 
l Oel161E-04 Oe2563E-02 0.4878F-03 O.lll5F.-03 O.'Ht, 7F-04 o.?l66F-04 
?. 0.4502E-04 0.8300E-02 0.2026E-02 0.5174F-03 Oe36P6r-O'l l'l.nzcnr-04 
3 O.llOlE-03 0.1831E-01 o.so88F-oz o. rzsor:-oz o.85'4 ir-03 0.1 A'l"l"-01 

,4 Oel690E-03 0.2130E-Ol 0.71354F-02 0.1811 E-02 0.140'\F-0? o.3o65F-1n 
5 0.1781E-03 0.1509E-02 0.7586F-02 0.1882F-02 0.1475F-02 o.341$1F-o J 

~ 0.2195E-03 0.9385E-04 0.8948E-02 0.1254F-02 O.lll7AF-02 I). l 1.<l'lF-01 

7 O.Z533E-03 o.o 0.9Z72E-07 o.3954F-o3 0.20921:-07. 0.462ZF-04 
8 0.3036E-03 o.o 0.9574F.-02 0.2Z46E-03 o.2s20"-02 n. 3 2 73f-1)4 
9 0.4l 71E-03 o.o 0.119?.E-O 1 0.22HF-03 O.'H~6f-O? l).?9051'-04 

10 o. '96 79f-03 o.o o.1zz9e-o 1 0.1872E-03 0.46?1:1F-02 O.f,(}6?C:-rJ'> 

11 O. 5lt..OE-03 o.o o.121se-01 O.l943E-03 o. 5396r-02 o.o 
12 0.5320E-03 o.o O.U09F-Ol O.l940F-03 0.5773F-07. '>.O 
13 o.5365E-03 o.o O. lOZ5E-Ol 0.1708E-03 0.549'lF-02 o.o 
14 0.5467E-03 o.o 0.9876F-02 0.1481F-03 o.ss16F-02 o.o 
15 0.5335E-03 o.o 0.9144E-02 O.l399E-03 o.516or-02 o.o 
16 o.soeoe-03 o.o O. 8738E-02 0.1315E-03 o.463t1F-02 o.o 
11 0.4683E-03 o.o 0.8696E-02 O.l474f-03 0.4018F-O? o.o 
18 0.4759E-03 o.o 0.9655E-02 0.1396f-03 0.3423F-02 o.o 
19 0.4821E-03 o.o o.1017E-Ol 0.1809E-03 o.3't2B£-ol o.o 
20 0.5944E-03 o.o 0.1337E-Ol 0.2791E-04 0.3'11.qf-02 o.o 
11 0.461 SE-03 o.o 0.1026F-Ol 0.2403F.-O't 0.4040F-02 o.o 
22 o.4974E-03 o.o 0.1151F-Ol o. 14 761"-0't 0.3942.F-01 o.o 
23 O.'t026E-03 o.o O.f!hbbF-02 o.3t<J9f:-o4 0.3110f-07 I). 0 

24 o.1916E-03 o.o O. ll4RF.-O l 0.3575f-04 0.168~f-OZ 1).0 

25 0.586ljE-04 o.o 0.2619F-02 0.1403F-04 0.62110F-03 o.o 
7.6 0.1773E-04 o.o 0.2370E-03 0.1722F-O1 o.261SF.-03 o.o 
27 0.8479E-05 o.o 0.68)9(-03 0.9079F-06 o.2357f:-03 C>. 0 
28 0.1458E-06 o.o O. l l 72F-04 o.21osr-10 0.1593F-05 o.o 
29 0.4796F-08 o.o o.560BE-o6 0.2887F-l 1 0.5278F-06 o .r> 
30 0.9618F.-09 o.o o.zoaoF-<>7 0.1013F-ll o. 76791:-01 o.o 

31 o.sscne-09 o.o o.201sr:-01 0.23HF-ll 0.1035F-07 o.o 
32 0.1794F-09 o.o o.111er:-01 0.2533E-10 0.1666f-08 o.o 
33 o.o o.o o.o o.o o.o o.o 
34 0.47lOE-09 o.o 0.2335E-07 0.9fl5°'E-12 o. 7810F-OB o.o 
99 0.9007E-02 0.5208E-Ol 0.2237F. 00 0.9452E-02 o.79%E-Ol 0.1232E-02 
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THREE GROUP MICROSCOPIC CROSS SFCTIONS 

SIG-A-1 SIG-A-2 SIG-A-J SIG-C-1 SIG-C-2 SIG-C-3 

U-235 0.1720E 01 0.4509E 01 0.1917E 02 0.27llf 00 0.1300F 01 o.1>0Q'ff 01 

tJ-238 o.2212e 00 0.6621E 00 0.6125F 00 0.1343f. 00 o.66?lr )(} 'l.<>12i;r !)0 

PU-239 0.1796E 01 0.3163E 01 0.1931E oz 0.1270f co o.11osr 01 0.8S45F 01 

PU-240 0.70Z2E 00 0.8601E Of) 0.8297.F 01 n.1417F 00 o. 7537F' 00 o. 80'15F' 01 

PU-241 0.2273E 01 0.6ll5E 01 0.2070F oz 0.1808E 00 O. 87 llF 00 J.3<1.?dF •ll 

PU-242 Oe7984E 00 o.101e2e 01 0.5599F 01 0.2906F 00 0.10't2F' 01. 0.5599F 01 

SS 304 0.1158E-01 o.2719E-Ol 0.1230E 00 

SODIUM 0.1577E-02 0.8757E-02 0.2981E-02 

OXYGEN 0.2796E-OZ o.o o.o 

HYDROGEN o.o o.o o.o 

OEUT. o.o o.o o.o 

ROA ON 0.9925E 00 O. S5 78E Ol 0.2791F 02 

F.P. u 0.6291E-01 0.3399E 00 0.2727F 01 

F.P. PU 0.8234E-01 0.4310E 00 0.3068E 01 

StG-F-1 StG-F-2 SIG-F-3 

U-235 0.1449E 01 0.3209E 01 0.1307F 02 

U-238 0~8686E-Ol o.o o.o 

PU-239 o.1669E 01 0.2058E 01 0.1076F 02 

PU-240 0.5610E 00 0.1064E 00 0.2064F 00 

PU-Z'tl 0.2092E 01 o.5244F. 01 0.1678F 02 

PU-242 0.5078E 00 o.o o.o 



131 

7. FUELBURN-FASCON Linkage Output 

10.5 Wt. % PU 

80% n2o 
V.F. Set 2 

Output for cycles 1, 5, 10, 15 
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••••••••••• INPUT INFORMATION •••••••••••• 

BUCKLING • O.lOOOE-03 l/CM••2 
POWER DENSITY IKW/LJ • 't34.00 
~ATJU OF GROUP l FLUX TO THERMAL FLUX = 6.15 
RATIO OF GROUP 2 FLUX TO THERMAL FLUX a 4.65 
~EHOVAL CROSS SECTIONS ll/CMJ SIGRClJ - 0.018 SJGHl2J • o.ooe 
CLAD & COOLANT ABSORPTION Cl/CHI SIGA3(1J~o.0002 SICAj(2J•O.OC03 SIGA]IJl~u.oul, 
DIFFUSION COEFFICIENTS ltMI OfllJ • 1.270 OF121 • 0.720 OFC31 ~ 0.6HO 

INITIAL ISOTOPE DENSITIES 0.1;/l) 
U-235 U-236 U-1.311 PU-2]<J PU-2't0 PU-21tl PU-tlt.C. 

O.Ol385 o.o 5.60200 0.42190 0.13195 0.08611 o. 0230(. 

MICROSCllPIC CROSS SECTIONS ICHU21 
GROUP 1 U-23S U-236 U-238 PU-239 PU-240 PU-2'i l PIJ-14? 
FISSION o.14F.-23 o.o c.tt7E-25 o.11r:-n o.56E-Z'i 0.2 u:-z, o.5tr:-1.1t 
CAPTURE o.z7f:-l4 o.o 0.13E-l't 0.13£:-l't 0.14f-2't. u. t&r-24 O.l.lJf -/'t 
AtlSORPTIUN o.lH-23 o.o 0.22E-24 0.18E-l3 OelOf-l't o.nF-n u.uo~ -14 

GROUP 2 U-235 U-lJ6 U-236 PU-239 PU-24C PU-l41 l'U-~4l 

FISSION o.32F-23 o.u o.o o. 2lf-21 O.llE-24 O. 5.c:!F-21 o.o 
CAPTURE o.llf-23 o.o 0.66E-21t 0.11E-l3 0.75E-24 o.en-24 O.lllE-2.> 
ABSORPTIUN 0.4SE-l3 o.o 0.66E-24 o.ne-n 0.86E-2't 0.6lf-l1 O. IOF-23 

GROUP 3 U-235 U-236 U-238 PU-2J9 PU-240 PU-241 PU-l42 
f I SS JON o.13e-22 o.o o.o O. l lE-22 o.20E-2't o.11e-22 o.o 
CAPTURE O.<>lE-23 o.o 0.6lE-24 0.85f-Z3 O.SlE-23 o.39E-2s o.5t>f-.i!J 
ABSORPTION o.19E-22 o.o O.blf-24 0.19E-l2 0.83f-23 0.2lf-Z2 o.:,t.F-7.> 

FISSION PRODUCT MICROSCOPIC CROSS SECTIONS ICH••ZI 
XASUZ. o.7~lf-24 XASU~. c.oaoE-2l 
XANU2 = O.ZOlf-24 XANU3 = 0.135F-21 
XAS~l a 0.7,lE-24 XASP3 ~ C.750E-23 
XANPZ s 0.30lE-24 XANPJ • Ool96E-23 
XAX "' O. 465E-27 

........ Ei-40 OF INPUT INFORHATJCN •••••• 
MACROSCOPIC CROSS SECTIOt.IS 11/CHJ 

GROUP l U-235 U-B6 U-238 PU-239 PU-2'tll PU-2"1 PU-lH 
FISSION o.51E-04 o.o o.12e-02 O.lOE-02 Oel9F-03 o.45r-oi u • .?9f-o4 
CAPTURE 0 • 96E-o~ o.o o.1 •1E-u2 0.14E-03 Oe47E-O't o. j<)f-1)4 o.' If -•J't 
AtsSORP rlUN u. b lF-04 c.o Oe3lf-Ol 0.19F-02 o.i;r-os Oo't'll -1H r1 •'"·' -•l't 

Gl«OUP 2 U-ll5 lJ-23t. 0-230 f'U-ZJ9 PU-240 f'IJ-741 l11J-14i' 
fl!ISION o. llE-03 u.o o.o o. Z2F-02 o.J5f-o4 o. l lf-02 u.o 
CAPTURE 0.46E-04 o.o 0.9'iE-02 o. l2f-CZ 0.25f-03 O.l'Jl-1.l.i o.t.Of-1J4 
ABSORP rJON O. lbf-03 o.o 0.94E-02 0.34E-02 o.zaF-o3 0.131-02 o. 1,of -ult 

GROUP 3 U-235 U-236 U-238 PU-23'1 PU-240 PU-241 t>U-<!<ol 
FISSION 0.46E-03 o.o o.o O. llF-01 O.hflE-04 o. 3t.F-02 O.J 
CAPTURE 0.22E-03 o.o o.e1E-02 0.9lf-02 0.27l-02 O.fl!>F-o:. o.:,,F-0> 
l\8SORPTION o.bae-o~ o.o <i.67E-02 0.21E-Cl O • .l7f-0£ o.4'Jr-02 o.~.lf-.;;, 



ITE R.AT ION• 

ITERATION• 

ITERATION• 

ITERATION:a 

DATA AT ENO OF 

ISOTOPES 
U-235 
U-236 
U-236 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 
HYDROGEN 
oeur. 
BUIHJN 
F.P. u 
F.P. PU 

1 K-!Ff 

2 K-EFF 

3 K-EFF 

" K-EFF 

TIME STEP ' 
DfNSITYCl<G/L J 

o.u1toe-01 
0.1234E-03 
0.5583E 01 
o.4259E 00 
O.ll45E 00 
0.8370E-Ol 
0.2333E-Ol 
0.219E 19 
0.900F. lS 
o.116E 20 
o.lt35E 20 

U-235 
u-21a 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 
HYDROGEN 
DEUT • 
BORON 
F.P. U 
F.P. PU 

1 

rs 

IS 

IS 

IS 
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1.08339 

1.08419 

1.08500 

t.Ott580 

K • 1.086 

0.0003376 
o.coo2c~2 
o.00005s1 
0.0122600 
o. 0 
0.0349300 
0.0012750 
0.0050710 
o.o 
0.0000112 
0.0000551 

SIGP • o.012n 

THERMAL FLUX • o,2,6E l' l/SEC•tM••2 
THEkMAL FlUENCF. • 0.656F. 21 1/tM••~ 
INSTANFANEOUS CONYERSICN RAllO • 1.067 
HURNUP THIS STEP • 2101. MWO/MT 
TOTAL BURNUP • 2101. M~D/MT 
ENERGY DENSITY IS 316543. KW-HR/l 
TIME STEP ENDS AT 720. HOURS 
TIME STEP LENGTH 720. ~CURS 

0.0000332 
0 .Ol'tOf: 5 7 
0.0010830 
0.0003442 
0.0002035 
o.cooc5a7 
0.0122600 
o.o 
0.0349327 
0.0013493 
o.oo49S6l 
o.o 
0.0000221 
0.0001102 

ITERATION.. 1 K-EFF IS 1.08239 

ITERATION• 2 K-EFF IS l.OblL7 

ITERATION.. 3 K-EFF IS 1.08396 

ITERATION• It K-EFF IS 1.08~75 
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ITERATION• 5 K-FFF IS 1.00551 

ITERATION• 6 K-tfF IS l.0~631 

DATA AT END 1JF T IHE STEP # 2 SIGP a: o.olH4 

ISOTUPfS 
IJ-H!> 
U-4:!36 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
~SPU 
NNPU 

I TERATION2 

ITERATION= 

I TE RAT ION• 

ITERATION• 

DENS fTYCKG/l J 
0.1Z%E:-Ol 
O.l4HF-03 
o. !'J5t5F. 01 
o.4zc;1r oo 
0.1371E Ou 
0.8142E-Ol 
0.2359f-Ol 
0.436E 19 
O. l 79f 20 
0.232£ 21) 
o.a11F 20 

U-235 
U-238 
PU-23-9 
PU-240 
PU-241 
PU-242 
SS 304 
SCJDIUH 
OXYGEN 
HYOROGEN 
OEUT. 
BOii.ON 
F.P. U 
F.P. PU 

THERMAL FLUX • O.Z61E 15 l/SFC•CH••Z 
THE:RMAL FLUF.NCE ~ o.~Q'tf 21 l/CH••z 
INSTANJANfOUS CONVEll.SILN HAlfO. 1.oso 
8~P"UP THIS STEP • 2127. MWD/HT 
TOT~L BU~NUP = 4~27. HhO/HT 
El~FKGY DENSITY IS 120500. KW-til\/L 
TIHF STtP ENOS AT 1440. HOURS 
TIME STEP LE~GTH 720. HOURS 

O.OOOO:i21 
O.C.14C3S7 
0.oo10913 
0.0003508 
0 .OOCl '182 
u.0000!>'13 
O. Ol22t.OO 
o.o 
u. 031,9 :no 
o.00141~0 

0.0048711 
o.o 
0.0000333 
C. OOCH55 

1 K-EFF IS l.06281 

2 K-EFF IS 1.083S7 

3 K-EFF IS 1.08433 

K-EFF IS l.0851C 

5 K-EFF IS 1.08586 

DATA AT END OF TIME STEP I 1 I( • 1.086 SICP • o.Ollll 

ISOTOPES 
U-2.jS 
U-236 
U-238 
PU-239 
PIJ-240 
PU-21tl 
PU-242 
NSU 
NNU 
NSPU 

DENSITY C KG/LJ 
O.l253F.-Ol 
0.359LtE-03 
0.5547F 01 
0.4330f 00 
O. l3'i 8E 00 
0. 792qE-Ol 
0.2384f-Ol 
0.651E 19 
0.268f. 20 
0.34ilf. 20 

THERHAL FLUX ~ 0.26~E 15 l/SEC•CM••l 
THEii.HAL FlUENCf 2 0.678E 21 l/CM••2 
INSTANTANEOUS CUNVEMSICN P~TIO s 1.oJ7 
SURNUP THIS STEP • 2112. MWD/Hr 
101AL BURNUP • ~339. ~wD/HT 
EN~RGY OEN~ITV IS 318263. KW-HR/l 
TJH~ SlEP fNOS AT 2160. HOURS 
TIHF STEP LlNGTH 120. ~OURS 



ITERATION= 

ITERATION• 

I TE RAT ION• 

ITERATICN= 

ITERATION• 

ITERA TIONs 

OATA AT END 

ISOTOPES 
U-235 
U-236 
U-236 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

OF 

ITERATION• 

U-2.35 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SUOIUM 
OXYGEN 
HYDROGf N 
oeur. 
BURON 
F.P. U 
F. P • JIU 

l K-EFF 

2 K-EFF 

3 K-EFF 

4 K-EFF 

5 K-EFF 

6 K-t:FF 

Tl.HE STEP ' 
DENS ITYCKGIL) 

0.1212E-O.l 
0.4722E-Q3 
0.552<;E 01 
0.4360E 00 
0.1424E 01.l 
o. 7730E-Cl 
0.240i'E-Ol 
O.fl65f 19 
0.3,6E 20 
0.464f 20 
0.174F 21 

U-235 
U-236 
PU-239 
PU-240 
PU-l't l 
PU-24~ 
SS 304 
SUOJUM 
OXYGEN 
HYDROGEN 
DEUT. 
BORON 
F.P • U 
F. P. PU 

4 

IS 

IS 

IS 

IS 

IS 

IS 
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1.oa231 

1.08305 

1.08379 

1.ot1453 

l.OHS27 

l.011601 

f( • la0b6 

0.0000311 
O.Ol39CJO 
o.001oc;ea 
0.0003575 
o.0001c;32 
0.0000599 
0.0122600 
o.c 
0.0349333 
0.0015769 
0.00476Cid 
o.o 
0.0000443 
o.coono<t 

SIGP ,. 0.011~3 

THEkMAL FLUX = 0.268E 15 llSEC•CM••2 
THERMAL ~LUfNCE = 0.6B8E 21 11CM••2 
INSTANTANEOUS CUNVERSION RATIO • 1.022 
BURNUP T~IS STEP ~ 2123. MWOIHT 
TOTAL BURNUP = 8462. ~~OIMT 
ENF.RGY DENSITY IS 319933. KW-HRIL 
TIME STEP ENOS AT 2680. HOU~S 
TIM[ STEP LfNGTH 720. HOU~S 

0.0000300 
O.Ol39't93 
0.001105 3 
0 .OOCJH'd 
O. 00011.ilb 
0. OOLO t.fl !> 
o.011z,,or, 
o.o 
0 .034q317 
O.C0170!i9 
o.a04bltl4 
a.a 
0.0000551 
0. 00027(!2 

1 K-EFF IS 1.00238 
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ITERATION• 2 K-EFF IS l.OU309 

ITERAT JON• 3 K-tff IS 1.0u381 

ITE RAT ION= 4 K-EFF IS l.OH452 

ITERATION• 5 K-EFF IS le0d524 

ITERATION• IJ K-EFF IS 1.06~95 

DATA AT END OF TIME STEP I 5 K • 1.08£ SIGP • o.01175 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 

DENS ITV (KG/Lt 
o.1112E-01 
0.5816E-03 
0.551 lE 01 
0.43t15E OU 
0.1451E 00 
0. 7545E-Ol 
0.24Z9E-Ol 
0.108E 20 
0.444E lll 
0.581E 20 
0.218E 21 

THERMAL FLUX s 0.272£ l~ l/SEC•CH••2 
THERMAL FLUENCE • 0.700F 21 l/CH••l 
l~STANTANFOUS CU~VERSlfN R~TIO • l.007 
BURNUP THIS STEP s 2121. MWO/HT 
TOTAL BURNUP • 10584. M"O/Ml 

NNU 
NSPU 
NNPU 

U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SOD I UH 
OXYGEN 
HVOROGf:N 
DEUTo 
80RUN 
F.P. U 
f .p. PU 

ITERATION• l 

I TERA r ION• 2 

IJf RAT lllN• :I 

ITEIUTION• 4 

ITERATION• 5 

ITERATION• 6 

ITERATION• 7 

ENfRGY DENSITY IS 3l~bZ7. KW-HR/L 
TIM[ STEP ENDS AT 36CO. HOURS 
TIME STEP LENGTH 720. ~CURS 

K-EFF IS 1.08223 

K-EFF JS 1.06293 

K-EFF IS 1.08431 

K-EFF JS l.08500 

K-EFF IS l.08566 

K-EFF IS 1.oat..37 

o.ouooz'il 
O.Ol3'iC~O 
0.0011109 
0.0003111 
0 .000lt't3 
O. COOOllO 
O.Ol22l00 
o.o 
c.0349340 
O.OOltl)lt.. 
OeOO't511~ 

o.o 
o.cooctis9 
0.0003317 



DATA AT END OF TIME STEP # 6 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

1 TF. llA flON• 

ITFRATIONa 

ITERATION• 

ITERAJ ION• 

ITERATIONa 

1 TE RAT fONa 

DENS ITV I KG/LI 
0 ell 34E-Ol 
0.6879E-03 
0.5494E 01 
0.4407E 00 
0.1'4 79E 00 
0.7J7'tE-01 
0.7450t-Ol 
0.129E 20 
0.530E 20 
0.6S 7E 20 
0.262E .21 

U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SUD I UH 
OXYGEN 
HYOROGFN 
DEUT. 
BORON 
F.P. U 
F.P. PU 

2 

3 

+ 

5 

6 

K-ffF 

K-!:H 

K-EFF 

K-EFF 

K-EFF 

K-EFF 

DATA AT ENO OF TIMF. STEP I 1 

ISOTUPF.S 
U-235 
U-236 
U-230 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

DENS ITYO:G/l t 
0. l O'lb.l:-01 
0.19101:-03 
0.5476E 01 
0.4425F 00 
0.1506F 00 
O. 721 7E-Ol 
0.2470E-Ol 
0.150F. 20 
o. 6111- 20 
o.s.t4F. 20 
0.306F 21 

U-235 
U-238 

rs 

IS 

IS 

IS 

IS 

IS 
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K • 1.C86 SIGP • 0.01153 

T~EKHAL FLUX • 0.276E 15 l/SEC•CH••2 
lHER~4l ~LUENCE • 0.711E 21 1/CH••2 
INSTANTANF.OUS CGNVERSICN RATIO • 0.990 
bl..IWUP THIS STEP " 2130. HWO/HT 
TOTAL BUllNUP ,. 12114. fl.t.0/HJ 
ENERGY DENSITY IS 321014. ~w-HR/l 
TIME STf P ENOS AT 4320. HOURS 
TIME STEP LF~GTH 720. ~CURS 

l .01Jl52 

t.OJH9 

l.OIJ385 

1.08451 

1.08517 

1.08583 

k • le0ti6 

0.0000281 
0.01"!8613 
0.0011154 
0.0003181 
0.0001&01• 

o.OOC0615 
O.OllliJOO 
o.o 
O. C3't9 3'15 
O.OOlCJ<,55 
0.0043535 
o.o 
0. 0000 7(,(, 
0.0003E/2 

SIGP • IJ.011"1 

THERM~L HU)( • O.l&Of i; l/'>I C.•CH .. l 
THE 101Al FLUE NCE = 0. 72"f 21 1 ICM .. '-
1 NS r ANTA~EOUS (.LNVEKSICN IUl llJ ,. rJ.'>llJ 
DUR~UP THIS STEP • 2117. ~WO/HT 
TOTAL BU~NUP = 14830. Mt.0/MT 
ENERGY OENSIT1 IS 318945. KW-H~/L 
TIME ST~P ENOS AT 5040. HCURS 
JIM[ STFP LFNGTH 720. HCURS 

0.0000212 
0.013811:11 



PU-2't0 
PU-2-H 
PU-21t2 
SS 304 
SODIUM 
OXYGEN 
HYDROGEN 
0£:UT. 
BO~UN 
F.P. u 
F.P. PU 

ITERATION• 1 K-Lff' 

ITERATIONa 2 K-EFF 

JTERATION• 3 K-EFF 

ITERAT JONa 4 K-EFF 

ITF.RArlUN• 5 K-EFF 

I TERAT JCJN• 6 K-EFF 

ITERATION.a 7 K-EFF 

ITERATION= 8 K-EFF 

DATA AT ENO OF TIME STEP I 8 

ISUTOPES 
U-235 
U-236 
U-236 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

OENS fTYCKGIL I 
0.101,or-01 
o.e911E-oJ 
0.5459E 01 
0.44"0F 00 
o.1534£: oo 
o. 70"/lf-Ol 
0.241leE-Ol 
o.111r: 20 
0. 702E 2U 
0.931E 20 
0.350f 21 

U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SOD I UH 
OXYGEN 
HYDROGEN 
OEUT. 
BORON 
F.P. U 
F.P. PU 

IS 

IS 

IS 

IS 

IS 

IS 

IS 

IS 
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0.00031150 
0.0001168 
O.OOC06l9 
0.0122600 
o.o 
O.OH93't8 
0.0021294 
o.C042i03 
o.o 
O.L000fl13 
0.0004429 

1.ou1•H 

1.ot1255 

loOR318 

1.011382 

1. 0 8445 

l.0»508 

1.oas11 

loU8633 

K = 1.086 SIGP • o.oll l't 

lHE~HAl FLUX a o.l84f 15 1/SFC•LM••1 
TH~RMAL flU~NCE • 0.734E 21 l/CH••l 
INSTANTANEOUS CONVERSICN RATIO• 0.960 
BUR~UP THIS STFP s 2135. M~DIHT 
TOTAL BUR~UP = 16965. M~OIHT 
ENERGY DENSITY IS 321724. KW-HR/l 
TIME STFP ENns AT 5760. HUURS 
TIM~ STEP Lf:NGTH 720. HCURS 

0.0000263 
0.0137156 
O.OCU216 
0.0003921 
0.0001735 
O.GOC0t:24 
0.0122600 
o.o o. 03't9.354 
0.002.3189 
o.CO't0319 
o.o 
o.ooco~78 
O.OOO't'if:6 



ITERATION• 1 K-EFF 

ITERATION• 2 K-EFF 

ITERATION• 3 K-EFF 

ITERAf ION• 4 K-EFF 

ITERATION.:s 5 K-EFF 

ITERATION• 6 K-EFf 

ITERATION~ 7 K-EFF 

OATA AT ENO 

I SOJOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

OF TIME STEP II 

OENSJTYCKG/L) 
o.102se-01 
o.~883E-03 
o.5443£ 01 
Oo445Cf 00 
o.1562£ oo 
o.1,q40~-01 

0.2~07r-Ol 
o.191f 20 
o.767E 20 
o.105E 21 
o.3'~4£ 21 

U-235 
U-236 
PU-239 
PU-240 
PU-241 
PU-~42 

SS 304 
SODIUM 
OXYGEN 
HYDROGEN 
OEUT. 
BURON 
F .P. U 
F.P. PU 

9 
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rs 1.00225 

IS 1.0ll2A6 

IS leOU347 

IS 

IS 

rs 

IS 

1.08407 

1.00467 

1.08527 

l.Ots586 

K = l.Of6 SIGP • 0.0110; 

T~ERMAL FLUX • 0.287E 15 l/SEC•CM••2 
THERMAL flUfNCE • 0.747E 21 l/CM••2 
JhSTANTAN[OUS CONVERSICN MATIO • 0.946 
BURNUP THIS STFP = 2121. MkO/HT 
TOTAL BU~~UP ~ 19087. ~hC/HT 
FNl-HGY DfN~IH IS 319666. Y.w-HM/l 
llME ST~P ENO~ AT 64rid. HOURS. 
TIME STEP LfNGTH 720. HLURS 

0.0000254 
o.ol3B3o 
o. 00112 J3 
o.oo03'i91 
0.000110!'> 
o.ooooau 
0.01221.00 
o.o 
O. C34~ 35il 
0.0024630 
0.0038687 
c.o 
0.0001083 
o.ooc~5'i4 

l TERA T ION• 1 K-EFF rs l.0»168 

ITERUJON• 2 K-EFF IS 1.0Jl26 

ITfRAT ION• 3 K-EFf rs 1.0826J 

ITf RATION• 4 K-EFF IS 1.0U341 

ITERATION• 5 K-EFF IS l.Od397 
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ITERATION• 6 K-EFF IS l.0~45't 

ITERATION• 7 K-EFF IS 1.08511 

ITERAT lllN• K-EFF IS 1.08567 

ITERAT ION 2 9 K-EFF IS 1.0~623 

DATA AT ENO OF TIHE STEP # 10 

J SOT OPES 
U-235 
U-236 
U-238 
PU-l39 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

DENS ITYIKG/L) 
0.99llE-02 
o.1oa3F-02 
o.5426f vJ. 
0.445 7E CO 
0.15<JOE CO 
0.6820f-Ol 
0.2524f-Ol 

· o.212E 20 
0.87lf 2() 
0. 11 7E 2 L 
0.43l!E 21 

U-235 
U-238 
PU-239 
PU-240 
PU-24 l 
PU-242 
SS 304 
SOD I UH 
OXYGEN 
HYDROGEN 
OF.UT. 
BORON 
F .P. U 
F .P. PU 

K = 1.086 SIGP • 0.01078 

THERMAL FLUX • O.l9lE 15 l/SfC•CH••2 
JHFRMAL FLUENCE s 0.157E 21 l/CH••2 
INSTANTANEOUS CUNVERSICN RATIO • 0.929 
OURNUP THIS STfP = 2136. HWD/Hr 
TOTAL BURNUP = 21223. ~~C/MT 
FNFRGY DENSITY IS j2l955. KW-HR/L 
TIMF STEP ENnS AT 7200. HOU~S 
TIME STEP LFNGTH 720. hCURS 

o.00002s1t 
o.011to;116 
o. 0011 O:!ll9 
o. 0004011 
0.0001713 
o.cccon1 
u.Cl22600 
a.o 
o.OJ't'l364 
u.00121so 
0.0050710 
o.o 
a.a 
o.o 

ITERATION;s 1 
U-235 
U-2J8 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 
HYDROGEN 
OEUT. 
BORON 

K-EFF rs l.0736~ 

f. p. u 
F.P. PU 

ITERATION.. 2 
U-235 
U-23B 
PU-239 
PU-240 

K-EFF rs 1.015~3 

o.0000251t 
O.Ol402't7 
(;. 00 ll 3"t. 
u.OIJO't03l 
0.000172l 
o.cooooo; 
o.Ol226CO 
o.o 
o.o3493t't 
0.0012150 
0.0050110 
c.o 
o.o 
o.o 

o. COCOl5't 
o.Ol't0158 
o.00111eo2 
o.oOO'tC!:>l 
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I TE RAT ION• It 
U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 
HYDROGEN 
OEUT. 
BORGN 
F.P. U 
F.P. PU 

K-EFF IS 1.08935 
O.GCCCC'i9 
0.0117488 
(J.0012735 
O.COC5835 
0.00013'>8 
o.coco100 
a. 012uoo 
o.o 
0.0349334 
o. 0012150 
0.0050710 
o.o 
o.o 
o.o 

ITERATION- 5 K-EFF IS 1.08696 
U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SUOIUH 
OXYGEN 
HYDROGEN 
DEUT. 
BORON 
F.P. U 
f.P. PU 

o.oooocc;s 
O.Ol37C2tl 
o.OOl27til 
C.OOO!j!JO<J 
0.0001 J51 
o.cooo1ot 
u.01u1,co 
o.o 
o. C3't'l.H4 
0.01)12750 
o.0050710 
o.o 
O. COCCC<:.9 
o.oooo5t3 

ITF.RATION• 1 K-~FF IS le08665 

DATA AT END OF TIHE STEP I 40 

I SUTOPES 
U-235 
u-236 
U-238 
PU-239 
PU-l40 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

OENSITYCKG/L) 
0.3721E-02 
0.2164f-Ol 
Oe'>414F 01 
o.so71E: co 
O.iJ't6f 00 
0.5428E-Cl 
o.2a1!>E:-l.ll 
O.l<j4E 19 
0.7c;JE 19 
0.110£ 20 
0.445F 20 

U-235 
u-ua 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 
HYO RO GEN 
Dt:UT. 
BORON 

K .. 1.oe1 SICP • O.OU16 

THERMAL FLUX a 0.246E 15 l/SEC•CM••Z 
THERMAL FLUENCF • o.62~£ 21 l/CH••l 
INSTANTANFOUS CONVERSION ~A11U • lo01~ 
BURNUP THIS STf-P s lOtS. HWO/Hl 
TUTAL UUPNUP ~ 8l97l. ~ktt/MT 
ENFRGY DfNSlrt IS 311244. KW-HR/L 
rlMf Slf.P fNO~ AT lH800. HOUPS 
TIME STEP LENGTH 120. HLURS 

O.COOOOllZ 
"· 0136510 
0.0012024 
o.ooos'i1t2 
0.0001:356 
0.000010.? 
0.012&!600 
o.c 
O.OH9334 
0.0012150 
o. ooso110 
u.o 
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ITERATION• 1 K-EFF JS 1.08635 

OATA AT EHD OF TIME STFP M ~l 

ISOTOPES 
u-z35 
U-Z36 
U-238 
PU-Z39 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

UENS nv (l<G/L) 
0.360ZE-02 
0.27'16E-02 
o.sJc;6E: 01 
0.5C88E 00 
0.236 lE 00 
o.5.!jl!:E-01 
0.281CJF-Ol 
o.::rn1r 19 
0.159E 20 
0.237E 20 
O.SCJOE 20 

U-2~5 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SUOlUM 
OXYGEN 
HYDROGEN 
DEUT. 
BORON 
F.P. U 
F.P. PU 

" " 1.086 SIGP • 0.01515 

rHER~Al FLUX a 0.245E 15 l/SEC•CH••2 
THE~~AL ~LUENCF. • 0.626E 21 l/CH••Z 
l~STANTA~EOUS COhVE~SIC~ ~•TlO • 1.01'9 
llUP~UP THIS STEP = 2066. MkO/HT 
TOTAL BURNUP = 86C37. MMC/HT 
F.Nf.RGY OENSITV IS jll27~. KW-HR/L 
TIMf. STEP ENOS AT 2CJ52C. HOURS 
TJMF STf~ LFNGTH 720. ~CURS 

o.cooooa9 
0.0136113 
o.0012at6 
o.ooc5c;c;5 
u.00013!16 
o.oocc 102 
o.012uoo 
o.o 
c. 031t9B4 
0.0012750 
o.ooso110 
o.o 
c.coco2"6 
0.00016Cil 

ITERATION"' 1 K-EFF IS l.Od60tl 

OATA AT END OF TIME STEP - 42 

ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

DENS ITV C KG/L) 
Oo3487f-02 
Ooit128F-02 
0.537ttE 01 
0.5J05F 00 
0.2388F OU 
0. 542 3F-\ll 
0.2822f-Ol 
0.~79E 19 
0.238F 20 
Q.356E 2ll 
o. u4F d 

U-235 
U-23d 
PU-lJli 
PU-240 
PU-241 
PU-l42 
SS 304' 
SODIUM 
OXYGEN 
HYDROGEN 
OEUT. 
BORON 

K • l.Oe6 SIGP • 0.o153~ 

THERMAL FLUX • 0 0 245F 15 l/SEC•CH••2 
T~f~MAL FLUFNCf a Oo623E 21 l/CH••2 
INSfANTAMIJUS CuNVEkSICN MU IU • 1.011 
DURNUP THIS srFP • lObt.. HWO/MT 
TOTAL ttU~NUP ~ bbl03o ~hD/HT 
EN~~GY OFNSITY IS 311307. KW-HR/L 
TIM~ STFP E~DS AT 30240. HOURS 
TIME ST~P LENGTH 720. ~CURS 

o.cooocn 
0.013!>6!16 
u.001z.,c1 
o.coot.C'i/ 
o.00011~t. 
o.cooc 7C3 
0.0122600 
o.o 
O.C3"9334 
0. 0012150 
0.0050110 
o.o 
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ITERATION• l K-~FF IS 1.03582 

DATA AT END OF TIME STEP I 41 K • l.086 SIGP • 0.01554 

ISOTOPES 
U-Z35 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

ITERATION• 

llf.MATION• 

DENS ITYIKG/L I 
0.3376E-02 
0.2857E-OZ 
0.5360E Ol 
0.5.l21E 00 
o.240'iE ilu 
o.5423E-Ol 
.0.£82~£:-0l 

0.771F 19 
o.:>18E 20 
0.474F ZJ 
o.11ur 21 

U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU•242 
SS 304 
SUD IUM 
CIXYGfl~ 
HYDROGFN 
DEUT. 
BORON 
F.P. U 
F .P. PU 

THERMAL FLUX • 0.244f 15 l/SEC•CH••2 
THERMAL FLUfNCE a 0.620E 21 l/CH••~ 
l~STANTANEOUS CU~VEASILN R-TIO • 1.068 
B~RNUP THIS STEP • 2066. HWD/HT 
TOTAL BURNUP = 9C16~. ~-0/HT 
ENERGY OfNSITY lS 311341. KW-HM/L 
TIME STEP ENOS AT 30960. HOURS 
TIM~ STEP LE~GTH 720. HCU~S 

o. 0000()84 
0.0135204 
o.0012c;1t1 
O.C006C'i~ 
0.0001356 
o.0000101t 
O. 01226CO 
o.o 
0. 031t'l 3 3'• 
0.0012750 
0.0050110 
o.o 
O.OOOO't~J 
O. OOC2BZO 

1 K-EFF IS 1.08557 

2 K-fFF IS 1.08607 

DATA AT ENO OF TIME STEP # 4~ K = l.Oi6 SICP • o.01su 

ISOTOPES 
U-235 
U-23<i 
U-23cl 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

OENS ITYIKG/L I 
0.3268E-02 
0.2SE6E-C2 
0. 534ZF O.l 
o.5131E CJO 
0.2430.: oo 
0 .!>424f.-01 
o.2a28E-01 
0.963f l~ 
o.396r 20 
0.593F 20 
o.22JF 21 

U-235 
U-238 
f'U-239 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 

THEKHAL FLUX = o.244E 15 l/SEC•CM••l 
THERMAL FLUENCE • 0.6llf 21 l/CM••2 
l~STANTA~EOUS CUNVE~Slt~ ~'TIO• l.ObJ 
A~RNUP THIS sr~p a 20/U. HWO/Mf 
ICJAL 8UkNUP • ql241. ~~O/MT 
ENERGY OfNSITY IS 313066. Klit-HR/L 
JJME STEP ENOS AT 3166C. HO~RS 
TIME STEP LfNGTH 720. ~CURS 

o.ooooc111 
0.01341!11 
o.co12~1n 
o.oooi1s1 
0.00013!.tl 
o.coco1c5 
0.0122600 
o.o 
o. 031t9:?26 



ITERATION• 

ITERATION• 

DEUTo 
BORON 
F.P. U 
F.P. PU 

l 

2 
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K-EFF 'S i.oa~79 

K-EFF JS l.Oo621f 

0.0050456 
o.o 
O. OOOCl 590 
0.00033E5 

OATA AT END DF TIME STEP # 4:> K • 1.086 SIGP • 0.01582 

ISOTOPES 
U-235 
U-236 
U-23d 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

DENS ITYCKG/L t 
o. 3165E-02 
0.29l'tE-02 
0. 5324E 01 
o.s151E oo 
0.2451E 00 
0.5426E-Ol 
0.21l31E-Ol 
O.U5E 20 
0.475f 20 
0.712E 20 
0.267£' 21 

U-235 
U-236 
PU-23'1 
PU-240 
PU-24 l 
PU-242 
SS 304 
SOOIUM 
OXYGEN 
HY ORO(; EN 
OEUT. 
BORON 
F .P. U 
F.I'. PU 

THERMAL FLUX • Oo245E 15 l/SFC•CM••2 
THEK~AL fLUENCE • Oo617f 21 l/CM••2 
JNSfANTANEOUS CONVEPSl(N RATIO• 1.057 
BUP~UP THIS srEP = 2078. HWD/MT 
TOT~L 8URNUP • 943240 M~O/Hf 
ENERGY DENSITY IS 3130~4. KW-HR/L 
TIME STEP ENOS AT 32400. HOURS 
TIME STEP LENGTH 720. ~CURS 

o.coooc1<1 
Oo013't301t 
C.C0130l7 
0.0006202 
0.0001358 
o.oooc1os 
0.0122600 
o.o 
0.034932(, 
o. 0013244 
0.0050209 
o.o 
o.cocct:aa 
o.ooo3'i50 

ITEKAT ION• l K-EFF JS 1.085~7 

OATA AT ENO OF TlHE STEP # 46 

I SO TOP ES 
U-235 
U-.!36 
u-z3a 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
ti.NU 
NSPU 
NNPU 

DENSITYCKG/lt 
0.3065E-C2 
0.2CJ41E-OL 
o.s1ot.f 01 
Oo5l65F 00 
0.21t11F 00 
o.5433E-Ol 
o.2e34r-01 
O.l34f 20 
0.553E 20 
0.830E 20 
0.312F 21 

U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 

K : 1.016 SIC.P • O.Ol6l't 

THERMAL FLUX a Oo244f. 15 1/SF.t•CH••2 
THERMAL FLUf.NCE • 0.617E 21 l/CM••t 
lhSTANTANFOUS CONVERSICN RATIO • 1.055 
BURNUP THIS STEP • 2061. MWO/MT 
TOTAL 8U~NUP ~ 963~1. M~O/MT 
fNfRGY Ot~SllY IS lll422. KW-HR/L 
TIME Sff P fND5 AT JJllC. H~Uk5 
TIME Slf P L~~GTH 720. ~CURS 

o.cocoo76 
O.Ol33E56 
0.00130511 
0.0001:253 
0.00013t.O 
o.coco106 
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SllDIUH o.o 
OXYGEN o.cHq~21J 

HYOr-OGFN O.C013241t 
DEUT. 0.00!>020~ 

ElOIHJN o.o 
f.P. u O. COCC lt.S 
F.P. PU 0.0004~1'> 

ITERATION• l K-Eff tS 1.0~~66 

K-Eff IS l.Od6ll 

DATA AT END OF TIHf STEP # 47 IC = l.Oe6 SICP a 0.0161'' 

I SOTOPfS 
U-235 
U-236 
U-236 
PU-2l9 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

tfERAT fONs 

I TE RAT ION= 

0£NS JTY I KG/LI 
0.2961if-02 
0.296U-02 
0.5288E 01 
o. 51 HE 00 
0.2491E Oil 
0. 5440E-Ol 
0.2BJ7E-Ol 
0.153[ 20 
0.631F 20 
0.94'iE 20 
o._jsn .21 

U-235 
U-Z36 
PU-239 
PU~240 
PU-241 
PU-2'tl 
SS 304 
SODIUM 
OXYGFN 
HYDROGEN 
OEUT. 
BU~GN 

F.P. U 
F.P. PU 

THER~Al FLUX • 0.244F 15 1/SF,•CH••2 
THEM~AL flUENCE • 0.614f 21 l/CH••Z 
I~SfANfANEOUS CONYE~SJCN ~•TIO s l.04~ 
BUR~UP THIS STfP • 2078. HWO/HT 
TCTAL BURNUP = 1Jd469. 'hO/HT 
ENE~GY DENSITY rs 313103. KW-H~/l 
TIME STEP ENDS AJ 33840. HDU~S 
ll~f- SJFP LfNGTH 720. ~CURS 

o.cococ11e 
O.Ol33'ill 
O.C013C80 
o.ooo6J04 
U.C001J62 
O.<.OCC7C7 
O.Ol22fJOO 
o.o 
O.CJ49J27 
O.COlH<iJ 
o.oo491Jt>l 
o.o 
o.ooccHtil 
O. CUC50H 

1 K-EFF IS 1.0d~77 

2 K-EFF IS l.CHb22 

OATA AT ~N~ OF TIME STFP t 4d I< ~ 1.086 SIGP • OeUltil!i 

1surullFS 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

D£N~ 1TYC1<.r.1L I 
0 • .?.1.11'tf.-Ol 
O./c;<;Jf-02 
o.s211F. 01 
o.s1 a~l' oo 
0.2512F. 00 
0 0 544W-Jl 
0.2839f-1Jl 
0. l 72t 20 
0. 70'.iE ·20 
0.107F 21 
O.'tOlE 21 

fHfH11\l f-1 IJX •· o.2't~f 15 1/S,.C•Gl4 .. I 
lllf101Al fllffN(.;t: a Oobl'5f 21 l/f.M .. ? 
IN~TANIA~FOU~ r.;ONYCHSILN P•flL • t.04~ 
ttUkNUP THIS ~fbP • 201~. M•O/Mf 
HJT Al RIJ~MJI' ~ 100546 • fol .. 0/fH 
~NFHGY nrN~fTY JS jlJ104. KM-HK/l 
Tl~l ~TFP r~ns AT 345bO. HOURS 
ll~E ~f[P lf~GTH ·720. ~CURS· 
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ITERATION= 7 
U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SOOIUH 
OXYGEN 
HYDROGEN 
OFUT. 
BIJIWN 
F.P. U 
F. P. PU 

K-EFF IS le0dc34 
o.cocoo21 
0.0136394 
0.0012732 
O.C007031S 
0.0001111 
o.000061tZ 
C.0122600 
o.o 
0.031t<J;l6 
O.OC12750 
090050710 
o.o 
o.o 
o.o 

I TERAT JONz: 8 K-EFF IS 1.08590 
U-235 
U-238 
PU-239 
PU-2't0 
PU-241 
PU-2't2 
SS 304 
SOD I UH 
OXYGEN 
HYDROGEN 
DEUT. 
BORON 
F.P. U 
F.P. PU 

o.cocoo20 
0.0135934 
0.0012778 
o.coo1cao 
0.0001386 
O.C0006"4 
0.0122600 
o.o 
0.03"9:16 
0.0012750 
0.0050710 
o.o 
C. CUCCC.6 
o.oooo5t.7 

1 K-F.FF I~ 1.0~b49 

DATA AT ENC OF TIME STEP I d8 

ISOTOPES 
U-235 
U-2l6 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 

DENS ITYIKG/L) 
o.7939E-03 
O. 355lf:-O.l 
Oo5371E Cl 
0.506Cif. OU 
O.~jj2lF uO 
0.554:iE-Ol 
0.258H-Ol 
0.187r 19 
o.771f 19 
0.119E 20 

K • 1.086 SIGP • 0.01524 

THfRHAL FLUX • o.245F 15 l/SEC•CH••Z 
1Hf.KMAL FLUENCE • OeblOF. 21 1/CM••Z 
INSTANfANfOUS CUNVfRSIUN HATIO • l.0~9 
hURNUP THI~ ST~P • 2067. HWO/Mf 
IUTAL BURNUP • lBlc;,1. ~~O/Mf 
[NFRGY DENSITY IS 3ll't5J. KW-HR/l 
TIHf STfP F.Nns AT 63360. HOURS 
Tl~f. STEP LENGTH 720. ~CURS 



U-235 
U-238 
PU-23'1 
PU-240 
PU-241 
PU-242 
SS l04 
SCJOIUM 
UXYGl'N 
HYDllOGF.N 
DEUT. 
BUkLN 
F.P. U 
F.P. PU 
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0.0000020 
o. Ol351e75 
0.0012821 
O.OOC7l21 
O.OOC13"5 
o.cocct4~ 

O.Ol2Z600 
o.o 
0.0349.? lt. 
o.uol275o 
c.00~0110 
o.o 
o.ooco1<o1 
o.coo11:n 

ITERAT ICN= K-E~f I~ lo0d704 

OATA AT ENO UF TIME STEP # 8'1 

I SOTOPFS 
U-235 
U-2;ib 
U-2Jtl 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

OENSITYCKG/Lt 
0.76ij4f-03 
o.355<Jf-C2 
0.5352[ 01 
o.5oe7r ou 
0.2837f; OJ 
o.55d1F.-01 
0.25<i3S.:-J1 
O."J14f 19 
0.1541' lO 
o.23BF. 20 
0.895[ 20 

U-H5 
U-238 
PU-23~ 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 
HYDROGEN 
DEUT. 
BURON 
F .P. U 
F.P. PU 

K • 1.087 SICP • 0.01569 

HIER"1Al FLUX s O.l.'t4f lS l/SfC•CH .. l 
ThfKHAL flUfNCE = o.tzir 21 l/CH••l 
lhSTANTA~EOUS CLNV~RSICN ~jllO 2 1.0'14 
UUMNUP THIS STEP = 2067. ~WO/Ml 
TUT~L BURNUP • 1849~6. ~~O/HT 
FNf~GY DfNSITY JS ~11479. KW-Hk/l 
TIM[ STfP ENDS AT 64CdC. HOURS 
TIMf STEP LENGTH 170. ~LURS 

c.cocoo19 
o.Ol35Cl'I 
0.00128L3 
o.ooc 7162 
o.0001401t 
c.cocot47 
o.012uoo 
o.o 
O. CH"! 16 
o.001nso 
0.0050710 
o.o 
o.cocc2e1 
0.0001100 

I TFRAT IUN= K-EFF IS 1.ou756 

llAU AT ENO lJF TIME STFP II '-10 

. ISOTOPES 
U-235 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 

DENS ITYC KC./U 
o.11t3Bl'-03 
0.3':il:5f-02 
o.5334F. ul 
o.s10::.E oo 
0.2853f CJ 
0.56l 7E-Ol 
0.259%-01 
0.561F 19 
o. 23lf 20 
0.357E 20 

" • 1.oa11 

fHF~MAl FLUX • Oo243f lS l/~tL•LM••2 
T~fRHAl fLUENCE • 0.62lf 21 l/CH••Z 
l~STANTAN~UUS C~NVfRSCCN RATIO • L.O~O 
e~k~UP THIS srEP • 2067. MWO/HT 
TOTAL ~UPNUP = 187C65. ~kO/HT 
fNtRGV DENSITY IS 311508. KW-HR/L 
TIHf STFP FNDS. AT olt8CO. HIJUKS. 
TIME STEP LENr.TH 720. ~CUkS 
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U-235 o.coooo111 
U-238 o. 01345t5 
PU-239 Ci.00129C4 
PU-240 o.oocno2 
PU-241 o.ooc11i1i 
PU-242 u.oocct4'J 
SS 304 G.0122(100 
sunruM c.c 
OXYGEN U.03'1'1! lb 
HYDRUGEN 0.0012750 
Ol::UT. C.C050710 
BORON o.o 
F.P. u o.oooo3bl 
F.P. PU o.ooo2lt.7 

ITERATJONc l K-l::FF IS l.Odb05 

ITERATION= 2 K-f.FF 1S l.08780 

I TE RAT ION• 3 K-EFF IS l.0~755 

OATA AT ENO OF TIME STEP M ~l K = 1.088 SJGP • o.Olt.15 

I SOTUPF.S 
U-lJ5 
U-23u 
U-238 
PU-.!39 
PU-240 
t>U-241 
PlJ-:l42 
NSU 
NNU 
NSPU 
NNPU 

ITERATION,. 

ITF.RA TI UNz 

I TE RAT IC.~= 

OENS ITV I KG/LI 
0. 7201E-OJ 
0.3572E-Cl 
0.53161: Ul 
O.~llOl: 00 
0.213£.<Jl OJ 
0.56~11:-Ll 

o .zc.cor-01 
o.Hbr 1'' 
0.3C7F ZO 
o.477[ 20 
0.179F 21 

U-235 
U-238 
PU-2H 
PU-240 
PU-241 
l'U-1.42 
SS 304 
SOOllJM 
OXYGEN 
HYDROGEN 
OEUT. 
BO RUN 
F.P. U 
F.11. PU 

ThERMAL rtux .. o.241f 15 l/SFC.•CM••l 
THfKMAL FLUENCE a 0.6l8r ~l l/CM••l 
INSTANTANEOUS Cl!NllfKSIC.N ICATIO • leCi90 
ULRNUP THIS ST~P ~ 20~5. M~D/MT 
lUTAL BUR~U~ : lU~lZO. ~hU/MT 
l'l•f·KGY OEt\:.JrY IS 30%1!9. KW-HP/L 
l!Mf STfP ft111lS AT t1~5lO. HUUR', 
llhr SllP LfNGTH 1£0. HLUICS 

O.OJC0018 
0.0134111 
o.01.112ci1ts 
o.000121t1 
u.oool4ll 
u. UOOUl.~IJ 
v.0171600 
c.o 
Ci.0349:?24 
0.0012"78 
<..C05C'>ll 
o.o 
u.ooi;o1e11 
c. 000.ll! :.'> 

1 K-EFF JS loOKU06 

2 K-EFF IS l.OJ781 

3 K-EFF IS 1.08757 

DATA AT ENO ur rlMf srrP • JZ K = 1.Ct!U c.ilr.P .. 0.0112't 



I suroPFS 
V-B5 
U-2J6 
U-238 
PU-239 
PU-240 
PU-24l 
PU-242 
NSU 
NNU 
NSl'U 
NNPU 

l TEIUT ION= 

ITERATION" 

I lERA T ICN= 

DfN5 If Y C KG/LI 
o.t>972r.-o:. 
0.351iff-C2 
0.52<;SF 01 
o.s1:;ur co 
0.20C5E 00 
o.5ojj4F-Cl 
0.£6C~f-Cl 

O.<JJ2f l '1 
0.31.14f 2J 
0.5961 20 
o.224£ 21 

V-23, 
V-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGFN 
HYO ROG EN 
Of UT. 
BORON 
F .P • U 
F.P. PU 

1 
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l~[M1Al FLUX = 0.239f l'> l/SFL•C~••7 
TllHMfll FLUFNU .a 0.61 lf ~ l l/CH .. l 
INSfANTANFOUS CUNVEJ<SH.N MHIO" l.Cfl9 
llll<•HIP THI~ SP:P -= 20!;'>. f4oj0/'41 
JOTAL BURNUP = 1~1175. ~wO/~J 
[NFKGY OEh~ITY IS 30S734. K~-hR/l 
TIME STfP ENOS AT L6240. ~OUI'~ 
ll~F STEP Lf~~TH 720. Hf.UK~ 

o.cocoo11 
o.Ol33t5li 
u.0012<;b<> 
o.C.107.282 
c.ouu11t2~ 

0. O\JCOt. ~ 1 
O.IJ122Lu0 
o.o 
o. OH'i:-!23 
o.001z206 
o.oo!"ll24l 
o.o 
c.coco~12 
c.00cJ1tO.! 

2 K-EFF IS l.08785 

3 K-EFF IS 1.08762 

UATA AT £~0 UF TIHF STfP # ~3 K s l.08& SICI' • Uo0l77t. 

I SOTUPE !J 
U-2:i5 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNLJ 
NSl'IJ 
NNl'U 

OENSITYCKG/LI 
0.675lf-OJ 
0.3504f-02 
o.s21:11r: 01 
o.5152f' oo 
0.2901F 00 
O.!.>H~f-01 

o.2ul6F-01 
o.11u 20 
0.460f: 2') 
o. / l'jf" 2°J 
0.16<;1 .?l 

U-l.3'> 
U-2311 
PU-239 
PU-240 
PU-241 
PU-;_142 
SS 304 
SODIUM. 
OXYGE.• 
HYDf<OGEN 
DEUT. 
OUH(N 
F.P. U 
F.P. PU 

ft-ti.CRH/IL FLUX = o.l3 H ti;; l/StL•CM .. 2 
THFRHAL FLUl.'NCC = O.b04E 4: l l/CHff.l 
11'.STMHAl'ifOlJS CONVfHSJCN r<H 10 " le088 
8uHNUP THIS SJ~P = 2056. HWO/HT 
TOTAL 8URNUP = 1~3231. M~n/HT 
F~fRGY OENSITt IS 30~754. KW-HR/L 
TIME ST~P F.NOS AT 6oSbC. HOU~S 
TIMF STFI' LFhGTH 720. HCUKS 

o.cocool7 
o. 01 HlCt1 
o. 00 l ~C27 
o.coc73n 
o.ouol't3t, 
o.cooot.53 

·c.012.uoo 
o.o 
o.Ol't'J:!}3 
O.OOll'i~Z 

0.00~1~14 

o.o 
o.OOCCLi66 
c.cocH7o 



150 

ITERAr llJNa 1 K-f:FF IS l.O~Rl5 

I TE MAT fllN~ 1 K-EfF f 5 1.ot1792 

llf.H.A f ICN= 3 K-[ff I~ 1.011nc; 

DATA AT ENO OF Tl~E STEP I 94 K = 1.cea SICP a 0.011132 

I SOTOPFS 
U-.Z~5 
U-236 
U-238 
PU-239 
PU-240 
PU-241 
PU-l42 
NSU 
hNU 
NSPU 
NNPU 

ITERATION= 

I TERA T IUN• 

DENSITY li<G/l J 
0.6538(-03 
0.3590F-C2 
o.5l(i3E iJl 
0.516ciE CO 
0.291.IE OU 
o.574)[-0l 
0.26llf-Ol 
0.13CE 21.l 
0.536F 20 
o.P.35F 20 
O.Jl'tF ll 

U-l;j5 
U-230 
PU-23'J 
PU-24 » 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 
HYlll<UGFN 
O(Ul • 
l\UIWN 
F .P. U 
F.P. l'U 

THEkHAl FLUX a o.234f 15 l/SEC•CH••2 
THFKMAL FlUENCE s 0.597f. 21 l/CH••Z 
l~STANTA~EUUS CCN~FPSICN R~TIO = 1.087 
BUPNUP THIS ST(P = 2056. ~~0/~T 
TUTAL dURNUP : 195286. ~~O/MT 
fhf~GY DENSITY JS 309777. KW-~R/L 
TIME STFP ENOS AT 67680. HUUkS 
TIME STfP LFNGTH 720. ~CURS 

u.cocoo1u 
o.on21•;1• 

0. co 13 (j(, <.I 
c.coc B60 
0 .ooo l lt'tJ 
o.cooct~4 

o.0122rno 
o.o 
O.C.;4<J'.:22 
c.ou111.5t. 
o.oo•, 1 /1J11 
o.o 
c. co cc It l 
c.ooo4!i::itt 

1 K-EFF IS l.00823 

2 K-F.FF IS 1.08801 

DATA AT ENU Uf TIME STl:P I '1'.i I< • 1.088 Slt;P • 0.0111~1 

I SCJlUPf:S 
U-2 3•; 
IJ•l ~11 
u-nn 
PU-.i!.i9 
l'U-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNt>U 

OlN~I fYIKG/L I 
O.t.Jl .. H -0! 
o. j'•'•'•' -<JI. 
o. ~"" 1.11 01 
o.!>1e~1 oo 
O.Z9Jl( lllJ 
0.5711F-01 
0 .262iff-Jl 
0.11,qr 20 
O.tl2F 20 
0.954F lJ 
o.358r 71 

U-235 
U-2;d 

THtkHAL fLUX • Oell7f I~ l/~f LtLHft/ 
ltflllHAL HIJINC.f .. Ue~ll'•I tl l/f.MH/ 
fh~.TANTANl.lllJ', UJN¥fll!.ILN 1'Afll1 • lo(;'ll. 
lll,!!NIJP lt•I'> !,ffp • lO!Jt,. HWf>OH 
TllTAI RUllNUI' .,. 1'>7;lt2o flliofl/Mt 
rNI HGV 111.N!. I TY I~ 3091101. KW-llP/L 
Tl~r SfEP fNOS AT 68400. ttr:UH.S 
TIME STEP LfNGTH lZO. ~CU~!. 

o.cccc<ll6 
u.iii?.:J04 
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PU-21tO 0.00013~0 

PU-24 l o.oool't<tq 
PU-242 o.coccc56 
SS 304 o.Ol226CI) 
SuOIUH c.o 
OXYGEN C. Cl't'J~.21 
HYDROGFN o.00113·rn 
DEUT. o.oos2oe5 
BLlRON o.o 
F.P. u o.ooooess 
F.P. PU o.ooos106 

I ffRATION= K-EFF IS l.OOA34 

ITr-MAfll.IN• K-rFF rs t.Otlfll3 

ITERAT ICN= K-EFF IS 1.0li79l 

ITS:RAT Jr1N:a 4 K-Eff IS l.0876~ 

OATA AT FNO Uf TIME STFP # ~6 I'. = 1.086 SIGP a O.Ol'Jb8 

ISOTt.JPES 
U-H5 
U-2:;6 
U-l3J 
PU-239 
PU-240 
PU-241 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

llr-RATIUN• 

I TER4T ION• 

ITERATION-= 

DfNS TTYIKG/L I 
O.bl34f:-03 
0.3oOOE-OI! 
0.5ll1E 01 
o. 5l0lf cu 
0.2<;4tlf: JO 
o.i;79cir-u1 
o. ?fJ34f-Jl 
O.l67f 20 
O.t.tlflF 2U 
o.HJ1F ll 
O.'t03E ?l 

U-235 
U-238 
PU-239 
PU-240 
PU-24 l 
PU-l'tl 
s s 3f)lt 
SllD I UH 
OXYGl'N 
HYDr<UGEN 
OE:UT. 
BURCJN 
F.P. U 
F.P • PU 

THEHMAL FLUX • O.ll~F 15 1/SFC•CH••l 
T~FRMAL fLUfNCE • o.sa2E 21 l/CH••7 
INSTANTANEOUS CONVEieSllN RAT lO • l.0•11 
BURNUP THIS STFP • 2050. HWl>/MJ 
TLT~L BU~~UP • l9'J392. ~~O/HJ 
fNfRGY OfNSITY IS 306R77. KW-HM/l 
llME STLP ENDS AT 691?0. HOURS 
l(Mt SIH l[Nl~Tti no. HUHS 

o.coouc1s 
O.Ol31E53 
0.0013152 
o.ouCH36 
o.000l't5t. 
o.cccot~1 

o.01;-1Lou 
o.o 
o. OH93Ztl 
o.001o~~a 
o.oo~24t!:J 
o. c 
O.CJOOS50 
0.0005<.H 

2 K-FFF 1s 1.uuuoe 

3 K-EFF IS l.OH7t!7. 

K-EFF IS l.OU7bo 



DATA AT END OF TIME STfP # ~7 

I SOT OP fS 
U-lJ5 
U-l 3(, 
U-tJH 
PU-23'i 
PU-7.40 
PU-l41 
PU-242 
NSU 
~NU 

NSPU 
NNPU 

OfNS IT YI l<t.i/L I 
0 .5'J43f-Qj 
O. 3f,051 -Ol 
o.57.0''' 01 
0. 5218~ 00 
0.2S631' i;u 
0.5A23E-01 
0.2640E-Ol 
0.1A6F 20 
o.764r- 20 
o.11qr 21 
0.44df 21 

U-235 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
UXYGEN 
HYOP.OGEN 
OEUT. 
f\ORCN 
F .P. U 
F.P. PU 

152 

t< .. 1.oaa SICP s 0.020"1 

THERMAL FLUX s 0.226E 15 l/S~C•CH••2 
THfRMAL FLUfNtE • 0.573[ ~l l/LM••2 
11\:.TANJANFl.IUS (lll~VfliSf(h fl,\l llJ • lol,;iJt 
llUf«'llJP THI~ STfP s 20'>0. ,,.wr>/IH 
HJTAI. OUkNUP " l014't2. lol .. O/IH 
FNFRGY DENSITY IS 3088/d. KW-hR/l 
Jl~f STFP F.~OS AT 69840. ~OURS 
TIME STFP LFNGTH 77.0. ~CURS 

o.coooo15 
0.0135596 
o.001Jceo 
o.OOC7399 
0.0001448 
c.cccct54 
0.0122600 
o.o 
o. CH9H" 
O.OU1Z7!:0 
o.coso 710 
o.o 
o.o 
o.o 

ITERATION= l 
U-235 
U-238 
PU-Zl~ 

PU-240 
PU-&41 
PU-242 
SS 304 
SUOIU11 
OXYGFN 
HYO!< OGEN 
DtUT. 
BURON 
r.P. U 
F.P. PU 

K -EF F I S 1. l 0 l It 5 

I TE RAT IUN= 2 
U-235 
U-238 
PIJ-239 
PU-240 
PU-241 
PU-241. 
SS 304 
SOO IUl4 
OXYGEN 
HYORO~fN 
OfUT. 
t\URON 
F.P. U 
F.f>. PU 

K-EFF IS l.09897 

0.000001'> 
o.ol3!i7lO 
C. Cu13071 
o.ooonu 
0.0001441 
o.oocoP: l 
0.0122000 
o.o 
0.03"9~ 19 
o.C012150 
0.0050710 
c. 0 
o.o 
o.o 

o.cocoou 
c.0135823 
o.0012ci,o 
o.OOCL2, 
o.COC14J4 
U .vOOOt'i 7 
0.012"''00 
o.o 
Oe0H".! l'J 
0.0012750 
C.C0507l0 
c.o 
o.o 
o.o 



153 

ITF KAT ION= 8 K-F.ff IS l.OHB31 
U-235 
U-238 
PU-239 
l'U-240 
PU-241 
PU-24..! 
SS 304 
SUD IUM 
OXYGEN 
HYOIWGfN 
Ol:UT. 
OlJRON 
F.P. U 
F. I'. l'U 

C.COlill'-04 
il.0136135 
o.oul.t!:75 
o.oooH2l 
0.0001452 
c.cccotu 
o.0122tioo 
o.o 
C.CJ49!10 
o.co1nso 
OoOO'i01l0 
o.o 
o.c 
o.o 

ITERATIUN= 9 K-EFF IS 1.Cll~8b 

U-235 
u-2;;t1 
PU-23'1 
PU-240 
PU-241 
PU-242 
SS 304 
Sll!J IUM 
UXYGrN 
HYDllOGf:N 
Ol::UT • 
BURfN 
F.P. U 
F.I'. PU 

o.c;ouuoo4 
O.Ol:l~b74 
O. Cil12t,25 
O.GOC145'1 
O.OOOl'tt..l 
c.ooco1.14 
o.0122t.oo 
n.o 
o. cJ4q310 
0.00121~0 
O.C0!>0710 
o. 0 
c.cccc.css 
o.oooo5t7 

ITFRATION• l K-EFF IS 1.0il664 

DATA AT ENO OF TIMF STfP ~ljf 

I SO TOPE S 
U-235 
U-236 
U-238 
PtJ-lH 
PU-/.40 
l'U-741 
PU-242 
NSU 
NNU 
NSPU 
NNPU 

DENSITYll<t;/LI 
O.l63W-C3 
0.312lf-Ol 
0. 531.(JF 01 
0.~00'>1- OU 
o.l'i7?t. o·J 
o.~1:~01-01 
o.246hE-Ol 
o.uu,F 19 
0.16H l-1 
0.119F 20 
0.443[ 20 

U-235 
U-2~8 
PU-23'1 
PU-740 
PU-241 
PU-242 
SS 30'• 

K • l.Ctl7 SIGP • O.Ol5J~ 

THERMAL FLUX • Oe245F 15 1/SEC•tM••2 
THERMAL FLUENCE • 0.63lf 21 l/CM••2 
IN~TANTANfUUS CUNVFKSICN ~ATIU ~ 1.109 
H~~NUP JHI~ ~rrP = 2067. HWO/HT 
Tl.ITAL HU~NlJI' • LO i'tOllo .-. .. O/HT 
l-tlfl<f,Y llFN~lfV IS H1411fl. KW-'"l~/L 
T 1"41 S rF P t·N05 AT "iJt.loO. tll~U~') 
Tl~~ srrl' LfN~TH 7zu. HLU~S 

o.cococc4 
C.CU5~l!J 
u.OOllt.12 
O.COC7't~'> 
o.cccL1tU 
0. COvC l.l t, 
0.012.uoo 



UXYGEN 
HYOROGFN 
DEUT. 
BURON 
F.P. U 
F.P. PU 
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O.OH'>! 10 
u.0012150 
o. CC50710 
o.o 
o.ooco1c;o 
o.000ll3't 

ITEtUTION• 1 K-EFF IS l.Oti738 

DATA AT END OF TIME STEP #l3B I< • l.087 SIGP ,. o.Ol)8c, 

ISOTOPES 
U-l35 
U-H6 
U-lJO 
PU-239 
PU-240 
PU-241 
PU-242 
NSIJ 
NNU 
NSPU 
NNPU 

ITERATION• 

ITERATION= 

I TERAT ION11 

DENS ITVCl<G/l J 
0.15B7E-03 
0.37ZZE-l2 
o.s11t<1e 01 
0.502!!F Cll 
o.2CJet.F. cu 
o.seeTE-:11 
o.2475f-ul 
0.372E l'i 
o.153E 20 
o.23sr 20 
0.6CJ6F 20 

U-235 
U-238 
PU-23~ 
PU-240 
PU-241 
PU-242 
SS 304 
SODIUM 
OXYGEN 
HYDROGEN 
OEUT. 
BOHON 
F.P. U 
F.I'. PU 

TnERHAL FLUX • o.244E 15 l/SEC•CH••Z 
THFRHAL fLUfNCE • Oe627E 'l l/CH••Z 
INSTANTA~EOUS CONVERSICN RATIO• 1.104 
BURNUP THIS STEP • 2067. HWU/HT 
TOTAL BURNUP 2 285475. ~~0/Hl 
ENFRGV DENSITY IS 111514. KW-HR/l 
TIME SlfP ENDS AT 99360. HOURS 
TIME STF.P LfNGTH 120. HCURS 

o.cococc4 
o.013415e 
o. 001':718 
o.oOOHll 
0.0()01461 
o.0000619 
V.C12Z6CO 
o.o 
O. Ollt9310 
0.0012750 
0 .0050710 
o.o 
0.0000285 
o. 000 l7C2 

1 K-EFF IS 1.08806 

2 K-EFF IS l.OU782 

3 K-F.FF IS l.08757 

DATA AT END OF TIME STFP MlJ9 K • 1.088 SIGP • o.Olt.52 

ISOTOPES 
U-2.35 
U-23b 
U-238 
l'U-2J9 
PU-240 
PU-141 
PU-,!'tl 
NSU 
NNU 
NSPU 
NNPU 

DENSITYCKGilt 
O.l536E-OJ 
o.H24f-02 
0.5324E Ol 
0.!>046E uO 
O.lOOlE OU 
o. ~"~41.-01 
O.l4111F-C1 
o.!.>57f l'I 
0.2lCJF. 20 
0.35BE 20 
O.l3'tE 21 

THERMAL FLUX • 0.2~2E 15 1/SEC•CM••Z 
THERMAL fLUfNCE • 0.622E 21 l/CM••2 
INSTANTANEOUS CONVERSICN R'TIO • l.103 
BURNUP THIS STEP s 2055. HWO/HT 
TOTAL BU~NUP : 2d15JO. MhD/Hf 
fNf~GY orNSITY IS l0968U. KW-HR/L 
TIMF srtP ~NOS AT l0006C. HUUHS 
TIME SHI' LENGJH 120. HC:UkS 



ITEkAf IONs 

IJERATION• 

ITERATIUN= 

PU-23'1 
PU-240 
PU-241 
PU-242 
SS 304 
SOOlUM 
OXYGEN 
HYO~OGfN 

OEUT • 
BUfHJN 
F.P. lJ 
F .P. PU 

2 

3 
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K-EFF IS 1.08821 

K-EFF IS l.08803 

K-EFF IS 1.08179 

0.0012764 
o.ccc7567 
o.oooHB9 
o.coootil 
0.0!22600 
o.o 
0. 03't9324 
o.co1~"78 
o.co~o'i71 
o.o 
o.ooco38o 
o.ooou10 

DATA AT END Of TIME SJEP 1140 I( • 1.088 SIGP • 0.01707 

l~OTOPES 
U-235 
U-236 
U-.1'.';;8 
PU-<!J9 
PU-240 
PU-241 
l'U-242 
NSU 
l'iNU 
N'iPU 
mwu 

ITfRATION• 

DENS ITYCKG/L t 
o.1487E-03 
0.3725F-OZ 
0.530H 01 
0.50<i4F Cl.I 
0.3015( OU 
0.595Bf-Ol 
o.2493E-O! 
o.11i2F- l'I 
o.3o5f 2J 
0.471F 20 
0. l 7'JE 21 

u-2~~ 
u-nu 
PU-23<J 
PU-240 
PU-241 
PU-242 
SS 30 1t 
SODIUM 
OXYGEN 
HYOKOGEN 
DEUT. 
BORON 
F.P. U 
F.P. PU 

THEPHAl FlUX • 0.240E 15 l/SECtCH••Z 
THFRHAL FLUFNCE • O.f 15E 21 l/CH••Z 
INSTANTANEOUS CONVfRSICN RATIO• 1.101 
BURNUP THIS STEP • 20~5. HWD/HT 
fOTAl BURNUP • 21J9581•• M\ID/HT 
ENEKGY DENSITY IS 309740. KW-HR/l 
llMF STEP f~OS AT 100800. HOURS 
llMl SJFP LFNGTH 720. ~OURS 

0.0000004 
o.01:ue1t8 
o.oo 12610 
0.0007602 
0.0001't97 
o.oooo6n 
0.0122600 
o.o 
o.OH'il323 
0.0012206 
I.I. 00 512 "1 
o.u 
U.OtJIJO'i 74 
c. C002E37 

K•EFF IS 1.088~8 

ITEKA TION.. 2 K-EFF IS 1.08825 

ITF.RATION= 3 K-EFF IS l.08802 

I rfRAT ICN= It K-EFF IS l.Od778 



I SOTOPFS 
U-£3? 
U-23& 
u-na 
l'U-2H 
PU-l40 
PU-241 
PU-242 
NSU 
NNU 
NSl'U 
NNPU 

ITE'RAT ION• 

ITF.RATION• 

ITERATION"' 

ITFkATJON• 

I TF.RAT lON= 

DATA AT END 

I SOTlJPES 
U-HS 
U-2Jb 
U-238 
1'11-7.39 
PU-240 
PU-24 l 
l'U-/42 
NSU 
NNIJ 
Ill Si'U 
NNl'U 

OF 

llCNS I JV C KG/LI 
0.143<Jf-O;i 
O. ~ 72t.E-Ol 
0.526i!E Ji 
o. 50d2f 1)0 
O. 302•1F OJ 
0.5990f-Ul 
0.2502f--Ol 
o.<;Uf 1\1 
o.:sau= 20 
0.5971: 2ll 
0.224E 21 

U-235 
U-238 
PU-?39 
PU-240 
PU-241 
PU-242 
SS 304 
SUOIUM 
OXYGF~! 

HYUf;iJGF,_. 
01-UT. 
BUIHiN 
f.P. ll 
f.P. l'U 

l 

2 

3 

4 

!> 

TIME STEP 

K-EFF 

K-EFF 

K-EFF 

K-F.ff 

K-EFF 

11142 

Of-NS ITYIKG/L I 
0.13S4f-J.; 
0 .37?7f-U2 
0 • 52 7:JF IJl 
U.510lf OJ 
O. J0 1t ·:ir UJ 
O.f.02Ut--r)l 
0.251 lf-Ul 
o.111r n 
o.4!>tr ;nJ 
o.11l.r 10 
O.Lb'•f 21 

U-2~5 
U-238 
PU-239 
PU-240 
PU-241 
PU-242 
SS 304 

IS 

IS 

JS 

IS 

IS 

156 

IHckHAL fl~X = o.2~7f 15 l/SfC•CM••l 
THEkMAL FLUENCE • 0.608f 21 l/CH••2 
l~STA~TANfOUS CL~YE~SJCN MATIO: 1.102 
OUR~UP THIS STEP • 2049. MWO/MT 
TOTAL BURNUP = 291635. ~~O/MJ 
fNFHGY DE~SITY lS 306826. KW-HM/l 
TIMF- STEP fNOS 4T 101520. HOUHS 
TIMf SlfP lFNGTH 720. HCUHS 

1.086!>0 

1.08827 

1.08805 

l .Od782 

1.08758 

K .. 1.oes 

c.cococc1t 
O.Ol333n 
o.C012857 
o.CCOH37 
0.0001505 
o.oooot25 
o.01u600 
l). 0 
o.olie'>322 
0.0011794 
0.0051651 
o.o 
c.coco568 
o.oooH05 

SIGP • o.ous~ 
T~E~HAL FLUX s O.l33F 15 1/SEC•CH••Z 

lHfRHAL fLUENCE • U.599E 21 l/CH••Z 
l~STANTA~EOUS CONVfHSl~N RATIO s lol03 
BUkNUP J~IS STF.P s 2043. HWO/HT 
TOTAL OUkNUP = zq3~7P.. ~~0/HT 
fN£RGY OfNSITY IS 301874. K~-HM/l 
llME STtP ENOS AT 1022~C. HOUR~ 
Tl"E STEP LFNGTH 12u. HCUk5 

o.cccccc1 
0.0132938 
o.00129C6 
O. COC7671 
o.coo1s11 
o.cooo~21 
O.ClUtOO 
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OXYGFN o.OH9321 
HYl)llOr,f N 0.00112311 
flFUT. 0.0052201 
flJJHUN o.o 
f.P. u c.cocct.t::t 
r.P. PU o.oOC3'>H 

IT ER AT llJN= K-EFF IS l.Ob636 

I TE RAT ICN .. 2 K-EFF 1 s 1.oucH'i 

I ff: l{AT Jut!= ;, K-f.FF IS l.00791 

I ri:RAflGN= 4 K-r.FF IS l .0~7tid 

OATA AT FNO OF TrHE STEP #141 K = 1.088 SIGP • o.01~19 

ISOTLJPF:S 
IJ-l j') 

LJ-2 jf, 
lJ-/ J•I 
PlJ-1 $•) 
Pll-1.'•0 
l'IJ-~'t 1 
ru-2 .. 2 
NSIJ 

"''u NSl'U 
NNl'U 

ITFRATION= 

I TF HAT llJN.: 

I TF.kA T h.lN= 

I TEIU f ION~ 

OfN~ ITYIKG/L I 
O. lJ~uF-C.i 
o.·i/Z<;r-02 
o.~25~1 01 
u.512or oo 
o. 30~t.r- (;0 
o.to4tr-Jl 
v.?~2\Jl'-Jl 

0. 13 i)f. 2 J 
o.5JJIO ~c 
0.8351= 2J 
o.:.l'ff n 

U-l~~ 
lJ-231l 
PU-73'J 
PU-?4l.l 
PU-.:;4 l 
PU-242 
~s 304 
StiO llJM 
LIX yi;r ti 
HY lH< I Jlif I\ 
oru r. 
nlJlt.LN 
f. p. u 
f • P. PU 

T~ERMAL FLUX ~ 0.230f 1~ l/SEC•CH••2 
THfkHAl FLUFNC.F • 0.5B~f 21 l/CH••2 
J!'.~TANlANF.OUS C.0,.,Vf~~JCN ffnll! t lolU4 
llUKNUI' Ttt I'> S JF.I' • 2U'•'J • .. WI•/ HJ 
lUTAL ttUk~UP s 2957Z7. ..~0/Mf 
INlkGY Ill ~~ITV IS 3081HO. KW-Hk/L 
11 .. F STFP l~O~ AT 1C2960. HOURS 
TIME srrr LE~GTH 120. ~CUkS 

o.oococo3 
0.0132483 
0.00129~!1 
o.00017C5 
o.coc1511 
o.ooocizq 
0.0112600 
o.o 
o.OH9'.!20 
o.001oa1t. 
o.co5.U23 
o.o 
0.0000157 
0.0004!141 

K-EFF IS l.C8ti~9 

7. 

3 K-~FF IS 1.oubO~ 

4 K-EFF IS 1.ou783 

5 K-EFF IS 1.0U761 



ISOTOPF.S 
U-235 
U-l 36 
U-230 
PU-23'J 
PU-240 
Pll-241 
PU-242 
NSU 
NNU 
NSPU 
t.Nf'll 

I TFRA TIC.N"' 

I Tl:RATlllN" 

ITERATION= 

I Tl:I• hf IL!N= 

OfNS ITV I KG/L J 
0.13Clf-03 
0.3730[-0" 
o.5234r: 01 
o.514tF. cu 
0 • 3C lOF JO 
0.607\JF-Cl 
o.2o;2~r:-01 

0.141!E lO 
0.60SE 20 
0.955F ZJ 
o.:.;9r d 

U-235 
U-Z3U 
PIJ-23'J 
PU-240 
l'U-241 
PU-242 
SS 304 
SOOJUM 
OXYGEN 
HYOROGE-N 
Ol:UT. 
BORGN 
F.P. U 
F-.P. PU 
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THER~Al FLUX • O.l26f 15 l/SEC•CM••2 
THERMAL fLUFNCE • 0.5/bE 21 l/CM••Z 
INSTANTA~fOUS CONVE~SllN RATIO • 1.106 
~~MNUP T~IS srEP • 1043. M~O/Mf 
TOTAL B~RNUP = 297770. ~~D/Mf 
ft.F~CY DENSITY IS 3C7629. KW-HR/l 
TIME STfP ENOS AT lU3bUC. HOURS 
TIME STEP LFNGTH 720. ~CURS 

o.CCJCOCOl 
o. OD20.t6 
o.Gul3COt. 
0 .vuo l7 3<1 
O. COG l ~23 
o.occoo2 
o.012uoo 
o.o 
0.03'i9]18 
0.0010241 
c.co~H'fO 

o.o 
Oo00llCl:51 
0.0005110 

1 K-EFF IS 1.oaa47 

K-EFF IS l.OU~26 

3 

4 K-EFF IS 1.06783 

K-EFF IS l.0~762 

11AU AT l'N[; UF TIMF ~TFP 1145 K s 1.088 SICI' • 0.01114 

I St:TUl'ES 
U-23'> 
U-l3b 
U-2)8 
PIJ-239 
PU-l40 
l'U-l4 l 
l'll-7'•" 
NSU 
NNU 
N~PU 

NNPU 

OFNS ITYIKG/L I 
O.l2b6E-03 
0.3Blf=-Ol 
0.5216F 01 
u.5160F. OJ 
O • 30~UF OJ 
o.oO<j2f-Ol 
0.2537f.-Ol 
o.166t zo 
0.6d51' 20 
0.107f 21 
o.1.04r 21 

THERMAL FLUX ~ O. 2Ul 1'> l/SH.•CH .. l 
THFRHAL FLUFNCE • 0.5t,7f 21 l/CM .. l 
lNSTANTANEOUS CONVEASICN A~TIC" 1.108 
AUKNUP THI~ srEP z 2043. "WO/MT 
lOTAl 8UANUP a 299813. ~~0/MT 
fNE~GY DENSITY IS 3077~9. Kw-HR/l 
T UH S Tf' I' fMI S h T l C't400. litlUM S 
l!Mf srFP LFNGTH llO. •LU~~ 
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8. ODMUG Output 

10.5 Wt. % PU 

80% n2o 
V.F. Set 2 

79.5 cm Core 

30.0 cm Blankets 
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NO. GRPSz 3 &Cl• 2 BLK• 1 G~OM• O.O NRG~S= 3 EPS• o.1oor-01 

REG GKP 

l l 

1 2 

2 1 

2 2 

l. 3 

3 1 

3 2 

REG GRP 

1 1 
l l. 

2 1 

2 2 

2 3 

3 l 

3 2 

D SIG-A S IG-R 

o.1i1oe 01 o.612~e-02 o.1160E-01 

o.71.00E 00 0.1491E-Ol 0.8300C-Ol 

o.6800E 00 0.3893E-Ol o.o 

o.1420E 01 Oo29SOE-02 O.Z692E-Ol 

0.8200E 00 C.8960f-02 O.Z543E-Ol 

o.a1ooe oo o.11aoe-01 o.o 

o.212oe 01 o.soooE-o4 o.4743E-ot 

0.1~40f 01 O.O 0.7497E-Ol 

o.1J9~E 01 o.o o.o 

NU SIG-P 

Q.l.UbOE 01 O.O 

o.zaooe 01 o.o 
0.2470E 01 O.O 

o. 2't30E 01 o. 0 

O.luOOE-01 O.O 

o.1oooe-01 o.o 
o.1oooe-01 o.o 

BUCKLING 

O.lOOOf-03 

Oo lUOOF.-tH 

o.1000F-o.s 

o.1oooe-01 
o.1oooe-03 

O.lOOOf-03 

O.lOOOF-03 

OolOOOE-03 

O.lOOOE-03 

NU•SIG-F 

C.l090f-Ol 

o.1002e-01 

0.3320E-02 

o.zsooe-oJ 

0.2120E-02 

o.o 

c.o 
o.o 

REG HtlCKNESS NO. Pf So 

1 

2 

) 

39. 75 

30.00 

u.oo 

lO 

lO 

10 

ITEKAT ((J~ NII. 1 LAMBDA• Ool7fl7"26f 01 
L • 1 RFS• Oo l'Hi71' 02 O.l26U 02 0.265Sf OZ. 
LAMBDA UPPFR• 1.06'1 LA,.1JnA I UWF.Ra 0.168 . fPSI U• Oo l23F 00 
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ITEtUTI ut1 NU. 3 LAMltOA• 0.¥65Hl6E 00 
L s l RES• 0.5054F Oil O.H7!>f 00 0.2655E 00 
LA14BDA UPPER• l.O:H LA.4dllA LuwF.R• 0.821 EPSILI= o.219E 00 

ITEKATION NO. 4 LAMfJIJAs 0.9950205E 00 
L • 't RES:s 0.298H oo o.19ne oo Oe l30W 00 
I. AH l\IJA UPP[k• 1.026 lA~ttOA LCWFR• 0.926 EPSCLI• OelOlE 00 

suaROUTINE CHBYSHV 

SIGB• o.sss1se 00 

fz 0 RATIO• o.10012c: 00 

I• l RATIO= o.1nsor:-c l ... z RATlOa 0.805Ht-:-OZ 

I= 3 RATIO• o.1011tiJ.,-02 

I= 4 itATIU= o. JZl'J'IE-03 

I• I§ RAJfOrr o.t.4t.32E-04 

J THETA I JI 
l 1.114412 
:l o.7a957 
J 0.3d480 
4 0.12'>3t. 
5 0.0137'> 

I TEtUTIUN NO. 5 LAMBDA• Uel004353E 01 ' 
L • 1 RES• 0.5296E-OJ. 0.3244F.-Ol 0.12HF-Ol 
LA"48DA UPPf R• 1.013 LAHBOA LOWEK• 0.998 EPSILI• Oel44F-Ol 

I TEKATION NO. 6 LAMbnA• Oel001t605E Ol 
L "' 2 RF.S• 0.21't;E-Ol Oel437E-Ol o.1202e-01 
LAMBDA UPl-'ER• 1.007 LAH~OA LOWFR• 0.9~) rPSCLJ~ o.IJ~r-01 

ITERATION Nll. 1 lAMl)()Aa o.I005180f 01 
L • 3 RES• o.~4 ·1!>E-02 o. 5503E-02 0.7118£-0l 
LAMBDA UPPER• 1.006 LAMBDA LOWF.R• 1.004 EPSCll• 0.22'~E-OZ 

ITEl\ATION NO. 8 LAM80A• o.J.005272E 01 
L • 4 RE S:a o.50l6E-02 o.3293E-oz 0.1949E-02 
LAMBDA UPPER• 1.006 LAMBDA LOkER• 1.004 EPSlLI• 0.14~E-02 
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ITERATIC~ NU. 9 
L = 5 RES= 0.3103F.-Ol 0.2039F.-02 
LAMijOA UPPE~• l.U06 lAM8DA LGMFR• 1.005 

SUOROUTINt:. CliBYS~V 

SIGB= o.619'tlE 00 , .. 0 RAT trl• o.9l1HF.-03 

I= RATIO= O.Hb24F-03 

I• 2 RATIO• o.l0383E-03 

I• 3 RAT I Oz 0.2"'12E-04 

J THFTA( JI 
l 1.36922 
2 0.44866 
3 o.01t129 

ITERATION NO. 10 
L • 1 RES• 0.3304E-03 0.2185E-03 
LAMBDA UPPER• 1.005 LAMBDA LUWFR• 1.005 

LAMBDA• 0.100533,E 01 
0.1209f-02 

EPS(ll• 0.92BE-03 

LAM60A• 0.1005430E 01 
o. U81E-03 

EPSCLJ• OelOZE-OJ 

EIGFNYALUE CONVERGENCE ACHIF.VED 

ITERATION NO. ll LAM~OA• O.l005430E Ol 
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CUMPUTATrON CfiNVERG~O AFT£R 11 rTER~TrQ~~ 

GROUP l 
.0.1258554E Cl 
o.1Z49166E 01 
0.1221137E 01 
o.117488i1E 01 
O.l111094E 01 
o.l03064lE 01 
O.<J345097E 00 
o.oZ3393oE oc 
0.6%1757E 00 
o.:>!>03t>50E 00 
O. J6<J3524E 00 
o.2508428E 00 
o.17l5562E 00 
o.lldl564E OC 
0.6191270f-Ol 
0.5708799£-01 
0.3988964f-Ol 
o.2770612r-Ol 
o.190590sf-Ol 
o.l250510E-lil 
Oe 72J1280F-Cl2 
O.~B9lil4t-Ol 
0.453l!648F-02 
o. 356.1558£-02 
o.277715!lF-02 
o.21211t11r.-01 
0.158542 "IE-02. 
o.1123737E-02 
o. 7189b22f-03 
O.J50602Lf-OJ 
o.o 

KEFr,. l.0050 

THE CONVERGEO FLUXfS 

ilfG 

l 

l 

J 

l 

3 

l 

3 

GROUP 2 
0.9212530E 00 
0.9l't3601E 00 
0.8937734E 00 
C.8597634E 00 
o.81l7576E 00 
o.753Z'?t.1E Ou 
u.c81%65F. oo 
n.5993291E C.O 
o.S059364E 00 
ll.'t028096f 00 
o.z<jJ6264E oo 
0.2248t.65F 00 
o.1670704E 00 
u.12 l 7973E 00 
fJ.d7t:9548E-Ol 
o.625/123E-Ol 
u.lt425354E-Ol 
o. 3089333E-Ol 
0.2101189E-Ol 
u.134't91OF-01 
0. 72800UOE-02 
o.5iJ61HblF-Ol 
o. <Ii IOJ 'J 76E-02 
o.3740954E-02 
0.2941309E-02 
o.l272050E-02 
u.1704 744f-02 
o.1214iJC:3E-02 
tJ.7b00732f-03 
0.3ill2bllE-03 
o.o 

GROUP 

1 

1 

1 

2 

2 

2 

3 

3 

3 

GROUP 3 
0.191t7bl2E 00 
0.1933112E 00 
0.18898%E 00 
0.18188SlE 00 
0.1121-nse oo 
O.l602858E 00 
0.1469384E 00 
0.1339496E 00 
0.1256404!= 00 
o.J.32b66t.F. oo 
O.l814759E 00 
o.Zl6028CjE 00 
o.ll64114E 00 
o.1986098E oo 
0.1728144E llO 
0.1451047E 00 
0.118A383E 00 
0.9568173f-Ol 
O. ·1633519E-Ol 
o.t>l03071E-Ol 
0.491l8157E-Ol 
O.'tt. 71t.5Zf-Ol 
0.4llJ6915E-Ol 
0.3&b0179E-Ol 
Oe33 788't7E-Ol 
o.1a62sa1e-01 
o. 23 l '-H85E-Ol 
0.175607lE-Ol 
0.1178314E-Ol 
0.5'1llt040f-OZ 
o.o 

AVE:. FLUX 

o. %05'1E lJO 

O.'ii6711E-01 

o.u.11tbF-07. 

o.7o314F. oo 

0.92't08F-Cl 

o.27249E-02 

0.162.ltOF. 00 

o.l4lt.t.F 00 

0.27"16f-Ol 
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TO NORMALIZF FLUX TU O.Z<;Of 10 WUTStHULTIPLY SY O.lllE 16 

~GlhTWl~E SOURCE VALUES 

PCJINT NO. SOURCE 
1 0.16't08lt.E-Ol 
z o.3257146E-Ol 
1 0.3184071F-Ol 
4 0.3063586f-Ol 
5 o.2 897777E-Ol 
6 0.2689919E-Ol 
1 0.2445317E-Ol 
8 O.Zl 13859E-Ol 
<J O.l695'439E-Ol 

LO 0.1655ti72E-Ol 
ll O.R4~4293E-02 

ll 0.10'.>l6't4E-OZ 
lJ O.b3ul 183E-03 
14 O.b593952E-03 
15 o. 515962 5E-03 
16 0.40073tl8E-03 
11 0.30'J0226E-03 
18 0.2366459E-03 
19 o.1aco21oe-03 

'" o.13old3BE-03 
ll o. 5141228F.-04 
2~ o.o 
B o.o 
''• o.o 
~ ·j o.o 
:u. o.o 2, o.o 
21! o.o 
I. I o.o 
j() o.o 
,1 o.o 
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POINTWISf NORMAL IUD FLUX VALUES 

GROUP 1 GROUP 2 GllOUP 3 
0.13916671' 16 o.101Ul93E 16 o. 2 l53611E 15 
O. l38ll85E 16 C.10l1072E 16 0.2137581E 15 
O.l35029t.f 1" 0.'18830961' 15 o.2oa97CJ1E 15 
0.12<J9159E 16 0.9!>07047E 15 0.20ll21l5E 15 
0.122H625E l c:. O.d9U7305E 15 O.l904l26E 15 
O.ll3Sb7JE lb O. E3l983lF 15 o.1772416f 15 
o. toH37 ;F 16 o. 7541122E l!> O.l62't829E 15 
0.9l05070F 15 Oo6627365f 15 0. l4A lZOt,£ 15 
O. 770't<jtl1.F l'> o.55<J4654F 15 o.l3b«;331E 15 
0.60tl5'1981 l '.I o.'t454269E l'> 0.1467033f. 15 
o.1toa1e353C: l '> o.121tt.947F. 15 o.2001.111e 15 
0.2773U!>liF 15 o.2486599E 15 o.2::.88!169E u 
O.l89709df l '> o.lii't7465E 15 0.239HU1E 15 
O. l 306594F 15 o.l346850E 15 0.2196Z50E 15 
0.9051:l052F lit o.969H93E 14 0.1Sl 1003E 15 
0.6312904f l't o.6919224E l 'e o.10045e6E 15 
0.4411086f 14 o.4893639f 14 O. l3l4129E 15 
0.3072657F 14 0.3416244E lit O.l0!>80olE 15 
0.2101594f 14 0.2323535E 14 0.644l2'53F lit 
o.13e2a1trr 14 0.1487229F 14 o.6748877.E 14 
o. 799o'>38f 13 o.aoso:.1aE 13 0.551!.>?9UF 14 
0.634/0llf 13 O.M89826f 13 0.5172b7.<Jf lit 
o.50l89'>lF l3 U.5201762E 13 o.4751677F. 1't 
0.'.';)94509lf 13 O.'il361ll3E 13 0.4.l6il65'1f 14 
o.3011oslf. 13 o.325256BF. 13 0.3Ht,l93E l 't 
o.2352!>53f 13 rJ.l512't68E 13 0.3l65'tCllJE 14 
O. l 7!>3l04F. 13 ''• liill~H49E' 13 U • .l!>6411l0f lit 
0. 1242 t.5<,F 11 o.1 l't327.6F 13 o.1•11t 11141.f l It 
i.>.J'l;O'tblf l.t' u.B626240E 12 O.l::,03001F 14 
o.Jt177048f ll o.4216076E 12 C.6!>HIU5H 13 
o.o I]. 0 o.o 
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CONVERSION RATIOS FOR PLUTONIUM RECYCLE IN 

LIGHT WATER REACTORS - BREEDING POTENTIAL 

IN n2o-H20 COOLED REACTORS 

by 

George T. Story 

(ABSTRACT) 

The conversion properties of close packed, water cooled, plutonium 

fueled lattices are studied. Lattices with both ordinary water and 

light-heavy water mixtures are considered. 

The effects of volume fractions, plutonium concentrations, and 

heavy water fraction on the neutronics are studied through the use of 

computer calculations. 

A preliminary design for a n2o-~2o cooled breeder reactor is . 

presented and the breeding characteristics of such a core are examined. 
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