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I. INTRODUCTION

It has been estimated that by 1981, if the projected fuel re-
processing capacity 1is 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 offset 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 1liquid metal cooled breeder reactor. This may be acqomplishé
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's result in conversion ratios around 0.5, while with

tightly packed lattices, conversion ratios in the 0.8-0.9 range appear



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 D20—H20 breeder reactor

are presented.



IT. 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 1isotope
list and a section to calculate three-group microscopic cross sections
for éach 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 Pickard'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 D20—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 D20—H20

breeder was calculated using a linkage of the expanded FASCON and

FUELBURN. FASCON was used to adjust the D,0 fraction for criticality,

2
to recalculate the spectrum each time step, and to adjust plutonium
concentration each 20,000 MWD/MT of burnup to simulate fuel shuffling

and reprocessing.



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 taill into the resonance region. A histogram of

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



TABLE 1

Volume Fractions

Set 1 Set 2
Water 0.215 0.139
Pellet 0.633 0.691
Steel 0.128 0.143
Void | 0.024 0.027
PU Isotope Distribution
We %
PU-239 63.8
PU—ZAO 19.9
PU-241 12.9
PU-242 3.4




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;

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

ICR =

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

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

eff
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;

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

BCR:

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



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 volume 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 1is
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
D20-H20 mixtures which might produce a reasonable compromise are
studied here.

The spectra in cases with 80-100% D20 are comparable to those
found in LMFBR's. A histogram of the flux distribution in an 80% D20

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

Lattices with 50, 80, and 90% D,0 and from 9 to 14 Wt. X plutonium

2
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

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

Note also, that K_ is strongly dependent on D20 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 D20
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 D20 fraction,
indicating that we will most likely want to maintain as high a D20
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 D20—H20 mixture as coolant. A pre-
liminary design for such a core is presented here and a twenty year
mass balance 1s 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 plutonium concentration of 10.5 Wt. Z and a heavy water fraction of
0.8 with 30 cm blankets of dépleted 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

Volume Fraction Set 1

K. Overall Breeding Ratio
We.ZPU | 50% D20 80% D20 90% D20 Void |50% D20 807 D20 907% 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
We . ZPU | 50% D20 80% D20 90% D20 Void | 507 D20 807 D20 90% D20
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 1.309 1.057 1.208 1,231

1.214
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A rod 0.D. of 0.3 inches with rods on a hexagonal pitch is used.

The power is assumed to be 2850 Mw(t Details of this configuration

h)*
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 - - - - 0.35
. Pellet - - - - 0.52
Steel - - - - 0,11
Void - - - - 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 D20 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 D,0 concentration is adjusted to maintain criticality as the re-

2
actor runs. At the end of each cycle, the fission products are removed
and plutonium ié added or removed to adjust for criticality with 80%
D20. 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%Z. 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
D20 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 DZO concentration
slightly (see figure 19). The lowest D20 concentration was reached
at the end of the first cycle when D20 makes up only 61% of the coolant.
This corresponds to a AK of about -0.035. The highest D20 concen-
tration of 88%, which corresponds to a AK 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 iliustrate 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 0.D.

Pellet 0.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

R ¢f ot beginning of life (80% D20)
AK for complete voiding

Heavy metal inventory

Fissile inventory (beginning of life)
Average burnup

Core volume

79.5 cm
162.4 cm
30 cm
156,480
0.3 in.
0.269 in.
0.3008 1in.
408,140 ft
2850 Mw(th)
7 kw/ft

32,055 sq ft
304,400 BTU/ftzhr
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 Fissilé
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
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TABLE V

THREE-GROUP FLUXES

Beginning of Cycle

Cycle Number 1 5 10 20
¢1 0.521 0.525 0.526 0.526
¢2 0.394 0.394 0.394 0.394
¢3 0.085 0.081 0.080 0.080

End of Cycle

ycle Number 1 5 10 20
¢1 0.526 0.530 0.531 0.531
¢2 0.366 0.391 0.397 0.401
¢3 0.107 0.079 0.071 0.068

Group Structure -~

Group Enexrgy
1 10 Mev > 67.4 Kev
2 67.4 Kev + 2.03 Kev

3 2.03 Kev + thermal
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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
DZO—HZO breeder, much more analysis 1s 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 is 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

2
Thus the time required to develop this concept would most likely be

H OQDZO mixtures merely represents modifications of existing designs.

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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1. Listing of FASCON-2



)

)

[

O

FASCON 2

THOLTCTT RFAL*4(A=HyM=7)
REAL KAPPALG) 4KSTGF(3),KSIAF]

NTUENSTON XSFU14,34) s XSIC(Llagi4), XXFU14,34), XXA(Ll4,34),

11 .‘§1+)

CIMFNSTON >4U(14,31¢)v ZY“(lliyE"i)y f\IU((),}‘t), SO(34)\, A(l‘f),
DTUEASTON SUMA{34)y SUMES(34), SUMTS(34), SUMNF{34), SUMKF(34%)
PIENSTON D{34)y, BFTA(34), SAMMA(34), TERM3(34), TUTAL(34),

134)

OTYENSTAN PHI(34),y PHIU(34), WE(34), APHI(34), D3SQPH(34),

13)

DIMENSTAON FNBPHI{3%)y FKPHI(34), SICRE{(3), SIGR(3),y, SIGR2[3),

L)

OTEENSTHN FHIM{3), APHIN(Z2), TANPHINM(3), FKPHIM(3), DM(3},

LIGA(S)

OTSFNSTON FROVGIL4) 9 BTLRU{L14)4P(24)43A85(14,34),71S(14,34)
DLAENSTION XNDSL{34434) 3y SXAL14934) 3SXF{14434)9SS5014,34),5S1(14,34)

NDTMENS T XA(].Q,:‘))’XF( 1495 )¢ XCHL 1415, 15”5(9,159 15)
SECTION FOR OINPUT AND INITIALIZATION OF DATA
NATA KAPPA/3.172F-11434097F=1142%3,24F-1193.27F=-1140.0/

DATA XXF/4T06%0.0/y,NU/S204%G.0/9XDS/10404%04,0/
DATA 580/24%03.0/

DATA 2/10%1eCrCeCid%90e905900793900584490653290e956091e090.89140.895,

11.Ce0e075eH%140/

Ny L I=l,14

DIV 1 J=1y 354

READ (5926) XXA(T9Jd) o XSEALY 9y d)yXST(T4J)yMULT ) o ZYF(1,40)
CONTINMUF

NC 2 I=lyo

XNS (9,34

NAME(28)

> DD DPDDDDD>DD D > > D>

o >P>pp

P PD>D> D>

1¢

18

19
20
21
22
22

25
26
27
28
29

0%



Ny 20 J=le2lye>

BEED) {09271 XXFAUTed) et {Tod) o XXF( Ty 4L ) g NUTT 3 d+ DY o XXF(T,d42) 4801, A 21

1d+2) A 32
89 Lot Ingr

DEAT 02 T) XXF{1,3%) 91ldU{ Ty24%)

CORTINGE A 33

EPAD {5570) (SU(T)y1=1,12) A 34

RUZAD (5928 LUUXDS{ Ty d gy K ) g¥=24315),d=1415)41=1,9) A Db

CEAD Uoygn) {(NAMTLTYI=1,28) A 36
116 Cond e

e = 3

NC1d% =1, 34

SHEKE(SY = 0.0

SUANF(J) = 0.0
105 ClaT Iy

a0 106 K=1l,?

SICPEAR) = (a0

STER(IRY = (o0

STGR2(LK) = (a0
104, CunTINGE

PUAGS U, 53) A A 37

TE(A(L)eT 01000 TG 117
FEAD {0y R4) BORQIBESRTLIR, TS
WRITE (oye48)

WelTE {6H4935)

D5 T=i,14

I3=2#%71-1

T =2%1

WRITE (Gyeyn2) NATE(LIS )y NAAF (YT )y (T)
CoRT TR

1™ (IC.5T7.0) A2 T on

WP TTE {5455}

S I D s > DD >
o4
~

I8



» T LY -~

O

NS4 I=1,10
WEITE {a,04
COMT INUE
DR T=149
S=2%*1-1
TT=2%1
WRITE {(H9486
NiY 5 J=l,15
eI TE {oyb4d
CONTINT
Nney I:lvf)
IS=2%]~-1
1T=2%
WAYTE (4450
N6 J=ly34
WET TS {heay
L9 2YEL{T L))
CUnaT Iepg=
it 7 I=T.14
{S=2%[-1
17=2%1
WOTTE (6451
D 7 J=1y 34
WitTTE (6,52
CONTINIE
CONTTIUF

1D J=1,3
Ny G I=1,14
SxA{T43) =

Y 1,501

) NAME{ IS )y NAMEF(TT)

) (XDS{T4JsK ) yK=1,417)

JONANE{TS)yNARELTT)

PoJa XXALT o) o XXF LT d b o XSFE (19l o XST{ T3 J) o NU(T9d)eMU(T,d)

) "\nﬁ\”)‘(IS)Y'\"A‘\jr(IT)

P OJe XXALT 2 Yo XST{ Lo ) s XS T od)yMU(T )y LYE{T,J)

ARTATN MACROSCUPTC CREOSS SECTIONS

4

AxA{1,4)

D> S>> RIS ODPDDPD DS > D

48
4G
50
51
52
52
54
85
56
57
5b
5G
&0
61
52

55

G4
(s}
&t
67
68
4
70
71
12
72
T4
r5
T¢
77
78

(4]



CNOTY e

— Y N
N

[

SYF{T,4 1) XXF{T4J)
S5E(01,0) XS5F(1,4)
SEI(Ly ) = XSI(1,4)
XXA (T3 J)=x XA, J)%A(T)
XSE Ly J)=XSE(T,4)*A(])
NST{Ly3}=XST{T,d)2{1)
CORT INDE

Y1) =146

XXE LTy J)=XXF{T,J¥xa(1)
CUMT LY

0 11 Y:llq
99 11 J=1i4159
o1l K=1,15
SOS T, d,K) = XDS(T4d4K)
XTS{TadyK)=XDS{T 4, K)HALT)
ConTTINT

i
|

SUit MACTuSCoPIC S8 S SECTIONS
CF ALY SUERENTS =00 FACY YICPO=GROUP

ConTLyr
A=TA+ L
WRITe (Ged7) 1A
WRITE (5 29)
I (TALNFLL) 60 TR 15
N 15 1=1,454
N 13 T=146
SUSKEL N =5UMKFE (J)+XXF{T,,d)=%arPal{l)
SUr nE(IY=SUMNE(JY+XXEL T, 038U T 4 J)
ConT Ly
NG 1a J=1,34
N ld K=1e34

D DD >D>D DD D> D

749
180
31
8,2

85
Ch
&5
24

88

219
S0
91
Q2
G2
G4
o8
1)

97

Qe

<G
100
101
102
103
104

£y



14

KNS1(KyJ) =0.C

i 1y I=1,9

XOS51{KyJ) = XNSL{K,J)I+XDSUT,K,J)
CONT I NUR

N2l 1219:‘)4

SHSNA{(I) =00

SUMES(I)=0,.0

SHMTSEI)=0.0

TERE3(d)=0.0

FETA{II=LL D

"y lo T=1,14

SUAALI ) =SUsa(J)I+XXA( T4 0)
SHMES(I)I=SUAFS(J) #XSELT )
SUMIsS()I=SUMIS{II+XST(T,J)

TEEMAI I =TERMA(I)I+(1.0-MI( T, ) )=XST{ 1,)
SETA(I)=TETACIIHZY (T4 ) RXS5(1,4)
CORTINGS

SUHAA{SY = SUMALII+BFTA(II=(1.0-P{Jd))
XXA0 2y 1) = XXA(29J}+85TALIY*(1.0-P(d))
CONTINUEC

COMT INYT

CALCULATE NIFFUSTUN CuftFICTENT, MICRO=GRUOUP FLUX,
NEUTRON DENSTTY AND SECWING DUWN DENSITY

DY 200 J=1, 34

T3 A1.{J}=2.0

D{IY=Le D/ 40F(SUSACI)+SUIM TSI+ TESMSLI)Y)
CAMMALSY =D ) FRSSOESUMALI)Y +3UM TS D)

Ivr (Jo3T 1Y GO0 T2 17

CUT () =500 7 (0N ALY #4038 TA{ I))
OEHTIU{L ) =4,0%PYTI(1)

D> DB D>DD>DD D>

D> > >

> > 5>

110
112
112
114
115
116
117
11¢%
12¢C
121
122
123
124
125

156
111
12¢
127
123
129

11€
130
131
135
134
125

vy



i

Th Yy O

{

Y
il

2J0

IIP—‘
C.

TM.. () +XDSLIK,d) %04 (K)
G TI‘QJ
CONTINGE

FHICI =080+ TSTALGI +{T TACD) +3ETA (SN I EPHIU(IIN /(G

12 TA{J) )}

PHIUCI) = {4,0%PHT(I))=-PHTIU(ID)
CE(S)=32TAaldY=PHIUY)

CONT INUT

APHI(J)Y=SUMA(JIIXPHET ()

FrupBT{J)=SUMKF{J)Y=PHI(J)

F“‘PI(J)*%UNKP(J) “Hl(l)

DRSS ) =N0J )Y R30S aRPHT ()

hFlr: (0140) J,PHI(J),APHI(J),FNPHI(J)yWFSQP4(J)
CUORTInI"

THRP = SxdP CALCULATTONS

WRTTE ( ')5,
=]

[H=19

My 23 T=1,3

PHIM{I)=0.C

APLIM(I)=GW D

DM{T)=0.0

ENPHIN(TI)=0,.0

FRPHIM{T)=0.C

MG22 1=15,1H

SAMMALY) +( 4

Do DD oD > >

> D> p >

P =~ - - e 4

13¢
157
12a
140
142
1432
144
145
146
147
148
146
150
151
152
153
154
15%

157
158
159
160
161

163
164
165
l16¢
167
168
166

Sy



s

POIS{I)=PHIA{T)+2HT ()
AFHTIHIN)=APHTIE(TY+ 20T (D)
T )= 0w 1) 4D )xPHT (D)
FoPHIA(T ) =FnNPHIM{TYI+FNPHEI(Y)
FUPHTAT)=FKPHIM{T)+FKPHT( )
CONTI~NIE

T2=14+1

T (Ve 0el) IH=17

1T {(T.5042) IH=34
STCA(T)=APrPHIM(T)/PHIM({T)
PELDY=D40 1Y /PHINT)

NSTIGE(T)=EnPHIMOTY/PHIMIT)
KSTGR(T)=FKPHIM{IY/PHIM{T)
NRSGRI(T) =DM T ) RRGSG

WPITE (6940) ToPHTA{TIAPHIA{T) y FAPHIM{T),NASOFI(T)

Con Y Imid=

SEMTIVYAL CRUES

~J

o
[T

Sl
St
SUM2 3=
BC=0e0
SIGAL=3,0
MSTCRL=9.0
KSTGT1l=0eD
CHYBR=dL.0
FNEN3R=)e D
TirND= 340
EFDFN=D,0

O

o
'Y *
-

-~

e

«C

T oLdu =i, 10
D24 K=11,17

SECTIONS

> D s>

D> P> D DD D>

170
171
172
175
174
175
176

178
179
130
181
182
183
184
185
136
187
lod
106
190
191
192
1653
194
195
196
157
166
199

9%



SURLIZ2=3UMIZ2+XOSE{J, KY *xPHT ()
CONTINJG

D0 1J0 K=lue34

SUi1LY = SUALZ+XDSIL LI ,,K) =puT{J)
N 2o K=12,24

e J=11,17

SUA23=5M23+ XS0, ) 2T (1))
CONTINUE

SToxE{ L) =0F (1O} /09 IML)
STOPEL2Y=0t(1T7)/PHIM(2)
STICe{L)=STCRE(LY+SUML2/PHIN(])
STHE(2)=810RF(2)+35UM23/0412(2)
STAR2{1)=5UMI3/PHIMA(L)

WRITHE ({y41)

Db 27 131,43

WATTE {5,42) ToSIGALTY fNSTICHF{T) g STIGRFLTI},STIARITI)ZSTIC22(1),0F(1),K5S

1189(01)
CunTINgE

LHIF g
PHIT=DHTA01)+PHTH(2)40RT¥ (5)

D23 I=1,0
FC=RCHIF L) RPHTM( 1) /PH ]

STCAL=STCAL+STCACT Y ROHTIM(T ) /PUTMT

CALCULATIONS

NSTOEFL=ISTIAFL+NSTAF (1) &PHIM{ T} /PHINMT
KSTGFLaKSTCFT#KSTOR(T)%PATS( 1)/ PHIMT

Cuta T T0JF

WATTE (5Hy25)

KOTTE (6,50) FHIFRT,DC,SI681,ASTAFL, KSTOF

FEEVCTIVE MULTIPLICATION FACTOR

prgp=4

DD LD DD DD DD

202
205

Ly



NAY
S

101

[SX9]

&1

My odd T=1ly2h
TTONJ=TFRNU+FNPHTI(T)
FEOFN=CFREN+LESGPHIT ) #APHT (1)
LT =E RO/ RENEN

JEITE (Ae43) A0S EFFK

SRUZFIING RATIO

FoBusil.lTeCWad) Hu TU 21

130 I=1,34

FHURR = ENUBR#IXXAL2 3 TY=XXT {23 T )+ XXA (4 T)=XXF {4, 1)) %PHT{T)
FOENSKR=E0ENIR+(XXA(Ly T)+XXA( 3, T)+XXA(5,T))*PHI(T)

CONTINUS

PrsbNUSA/THENOR

Ny -

WOTTE (Gl ) R
CONT TR
NGO101L T=1,14

’
R Ea{l) = 0.0
Fapal{l) = 0.0
ConT e

N el J=14+24
N 853 I=1,14
251y d)= XXA(T,0) %xpHI(Y)
Frin{I) = FRENDG(I)#AA3S(T, I
CiinT INJE

N ed I=1,40

FIS{TLy3) = XXF{I,J4) xpHI(J)
ATLE HD) = R AUII+FRTIS(T,4)
ComTIage

CoNTINUG

> > > D

235
236
237
2058
29
240
241
242
243
244
245
24t

2482
249
250
251
252

8y



102

6h

617

LOITE(He62)

FORMAT CLHO 9 21X YARSORTTILNS 3y TSUTOPE AND GROUPY)
WATTE(Sy 63) (NAMTLT) yMAME(THL) 4151,1%,2)
TOFmAT(LH G YGROUPY L4 X, 10{22444X))

Nt 05 Jd=1y 24

WeTTE(He06%) Je {ABS{Ted)sI=1,10)
FiismAT(LH 5 12,35X,10F)12.4)

ConT IS

NEDRTS

ARATTEL 00 64) Jy (FRUDDLI) 4 1=1,10)
WRTIT=(0,y102)

FORMAT(LHL)

WOTTELDy €3) (B (1) gy NAMF(T+]) 41=21427,2)
o7 105 J=1ly24

WETTE(49864) Jry {AES{Ted)sI=11,14)
CUNTINUFE

J=59

ALTTE(GeH4) Jy {FEODU(TIYI=11,14)
WRITZ(0y€6)

FURTAT(LHO 9 Z1X ¥ ETSSTUNS RY ISOTHPT AND GEOUPY)
NDET J=1, 34

WiITZ(oe24) Jey(FIS{T,J)s1=1,6)

CraTinye

J=¢<

ARITE( o9 0%) JolBTLR{TI)yT=1,0)

16 = 1

4 = 10

D123 K=1l,3

Ny 119 T=1,14

XA{T,8) = 0.0

XH(T,K) NeC

AT LK Qe

6%

Hoi



1

129 J=10, IR

TP{TeE3ed}CU T} 127

XAk = XALT KY+SXALL, ) XPHI(J)
G T la2w

CoNTIN P

XA(TK) = XACTK)IEXXALT, ) F0HI{D)}/A(2)
CUNTINIE

IT(T.5T.6)CG T 121

XL Tek) = XFLLaK)+SXF(T,4)%2141( )
XTI 4XK) XALT4K)=XF(1,K)

560 T2 120

CrmT INge

XCOI,) = XA(T,K)

CouNT e

]

XOLT9K) = XC{T4X)/PHIM(K)
XT{T4K) = ¥YH{1,K)/PHTIN(K)
XA{TaK) = XA{T,KY/UHTW{K)
CumT TN

17 = T4+l

THF{K.EdYel) TH=LT
FAKWE Y 2) [H=354

Cton) Tinid™
APTTE(64532)

FORMAT(LIHO,, 21X, " THAFz GROYD ATCPUSCOPIC CROSS SECTTNS')

WRITT (€64553)

FOEMAT (THO 11X 'STG=A=11 35Xy P STG=A=21 35X, 'S1G~A~21,5X,'SIG-C~-11,
DX ISTIG=C=2 g3y P STG-CU =0t g5 Xy VETG-F =1 g uX g PSTG=F=29 35Xy 'STG-F=-31)

N125 121,14
S=2%]-]

1T=2 %1

15T .51.6)00 T 126

PATTE(O g 124INANT OIS o madt LIl g X AL T L)y XA({ T4 2y XA{T,40)9XC{Ty1),

0s



—

R

IRCLT 92 o XCH{ T a3 Y g XEL{T 31 ) o XF{ LYy XF{T43)

co Ty L2s
126, ComTINUT

WRITTE Loy L2GINAME(TS) gy MAME(TT ) o XA{T, 1)y XA(T,2),XA(1,3)
124 FiaFAaT{ 10,204,911 12.4)
125 CrmTINg®

BoS=R25SGeRrGSG]

YO A TIALLTLIRY G T8 L2

N1l ) =1474

XXAL290) = XXBU2,J)=0ETA(I)*{l.0—-P{J))
11l CodTINGS

PE 110 J=1,24

D109 I=1,14

XST(IyJd) = SSE(I1,4)

XS5I(I44) = SSI(T, 0
102 CunTIagys

N7 110 I=1,6

il

XXF{(1,4)
119 CONT Te
DY 111 I=1,%
Nl J=i.1
11l ¥=1,.15
B! =

EXF(T,4)

X5, Jd,K) SAS(T4Jd,K)
111 ChabTIye

50 T3 Llo
117 ConMTINITG

STLp
2 FOlMAT (19X 92484424 X3F37)
; FOEMAT (71 10.0)
4 EFOPMAT (2512454212

189

-~ > an

> 5 > >

(AN ST SRS IS

TN U g W
«©

Nyl



FROtAT (//20Xy L3HTAGLE UF “TRSTTIFS/ /19X 4HNAME g 34X, THOENSTTY, /57X
Ly /P L/ Vi=C))

FLOEMAT (S5F1g.Y9)

FoRmAT (6F103.0)

FORMAT (19F8,0)

FIORAT (2(/) 334X 16M 1o GRUUD BESULTS 3/ /44X, SHERNUP, 11Xy 4HELUX, 11X,
LIDHSTO=ARTLUX, TXy L3HVUESTO- 2T LUX g0 Xy THLEAKAGE 3/ 914X LOHINFUT/CMEC
2UESEC) g4 Xy L3R (NEUT/CORSEC) 95Xy 12HONFUT/CORSEC) 45X, 13HINEUT/CCHSEC)
3y /)

FORMAT (DR T294(10XyTEL4Y)

FORMAT {2{/) 924X 1THR GROUP CUNSTART Sy // 94Xy SHGRNMUP 3 4 Xy 5HSIG-A, 4 X,
LaHiURSTO=F 92Xy TS T A== g 4 X 3 SHS T =Ry 23X g OFESTO~R 1=545X 414D, X, 1 LHKAP
LPAXSIG=-T)

CORMAT (5Xy12,.3)(’5(3X,F7.5)9"9Xg?‘¢-7v’fxv«t10.3)

ELREAT /795X LIHRUCKLTMG TS5 3F 0,5 0X g 3HK=FFF IS,FR,.%)

oY AT (14954 X LTHERFEDTHG SATIO 159764 3)

FIRIMAT (7{(284),42X))

Eont AT /923Xy 2THD 0wy SUATTERTNG MATARTX FOL 4,2A04,/)

FORMAT (85X 15(F543,1X))

FUORMAT (IH1 919X g3 7k ki INPYT INFURMATION Sdkkksdk,6(/))

Ui mAT {(OXy 129 7(2XyFda4))

Funial {6(/7) 930X, 13HTINPUT TATA FoiRw 22843/ 94X BHGRUUP ¢4 Xy 3HX XA
Ly Xy 3HKAT g TXy HrXSE g TX 9 SHXST 9 TX g 2HNU 9 BX 921U 3 SX g 3HZYF o/ 9 TX 34 (6 X9 441
28811 /7)

EORFAT {o (/133X 1 3HINPYUT  DATA  FOiR 12240777 34Xy BHOROUP y 3 Xy 3HXXA
Lo T X9 oXSESLIXyoHXST gl 1 Xy 2HA 312Xy B HIY T o/ o TX 93 (10X 4HIANYY )

FURPAT (SX,21243(0XyF34.4))

FURMAY {6 (/)Y 922X 33HNURMALTIZED FISSTICON NEUTRUN SOURCE/S// 215Xy SHGRT
ey 2 TXy SHERACT ey /)

FrRMAT (16X 12939Xs76e4)

EUrmAT (3071 935Xy 15HL CPTUP RTISULTS 3 // 95X e HFLUX g L&X 3 LHD, L2 X, 5HSIN
1= A3 U Xy SHRUSSTO=F y U Xy LIHKAPPARS TG=F )

D DD oo D> 2D D D> D>

> > D>

260
261
262
2632
264
28%
266
267
268
269
270
271
272
2732
274
218
27¢
217
27¢
270
220
231
232
283
234
235
236
237
288
289
270
291

49



EUOVAT (3% 2{F 2059 2X) 9 2{FT43,9X) 3510 2)

FOamAT (11, 17X 4O skkowky WITPUT INFURMATTONS CASE NiMe 9124154
] kAot g 2( /) )

FOrdaTl (44/7) 935Xy LOHI DROUPL RESULTS /7 34 x e BHGEDUP y L1 X e 4HFLUX 911Xy 1
TOMST =A% FLUX g TX g I 3HNURSTIG—FXEL UX g EX gy THLFAKAGE o /9 14X LEHINFEUT /OM%R{Y
2HRSEC )y 4X g LOHINEUT/CCRSFC) 30Xy LLHINFUT/CORSEC) 35X,y LOHINFUT/CCXSFC),
3/)

ENDY

292
293
294
29¢
246
257
298
269

€S
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2. Listing of FUELBURN



[ IRY

OGO

MUEDULFE FUFL BURN

FAPLICTT RFEALRG(A-H,1~7)
REAL K1

DTYENSTOM
DIMENSTUN

DTMEN

DIMENSTORN

XF
XAS(3) 3 XA6(3) 9 XA(3) XA (3),XA0(3) ,XALI3)4XA2{3)

SU2VaXFOl2) g XE L 3) o XFSU3) g XFCULR) g XEL(3) g XF2(3)

STON XC5(35) o XCELD) ¢ XCH(3) g XCCU3) 9 XCCU3) o XCL(D) 9 XC2(3)
ShaeNsTar ST
NIFENSTON ST
DIMENSTION ST
DIMENSTON ST

DTHENSTON ST

NTXENS TN

EYAD
READ
READ
arAD
WRITE
WRITFE
We lTE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

WeITE

(5432)
{>y354)
{5,27)
(5937)
(643%)
(696)
(64351)
(5422)
(()9“_‘0)
(6421)
(O, )O)
{¢433)
(il, 2(?)

(6y17)

CRO(3)ySTGFE(Z) 9STAFE(Z)3STGFS(3),SIGFI(3)
GFL(3)ySTGF2(2)4SICAS{2),SICA6(3),4SIGAB(3)
CAG(S) sy STGAOQ(S)ySTGALIS) ,STGA2(3),SIGCH(3)
GLELZ) 4 STIGCBI2)4SIGCY(3),STCCO(3),SIGCL(3)

M5040) 9 ME040) s ME(40) 9 MI(40),M0(40)4M1140),M2(40)

CRULL) o STOFPULS) o NEUTE2) oDF(3),SIGAT(3),SIGA3(3)

TELA0) 2T 0AG) o STEPL40) 3 STAR(IB) WSTGC2{3), BURNI4D)

KEAD AND WRITT INPUT TNFORMATTIOMN

MOLL1) o MOE(1) 9 ML) 9¥G (1) 4 M0(1)4ML(L),M2(1)
SIGRUL)ySTOAR{ZNyNE( L) 4OF(2)4,0F(3)4BG,dJ
FoFYL34FY23,TC,SICGAZ(1),SICAZ(2),SIGA3(3),XAX
XASUZ ¢ XASUZ yXANUZ ¢ XANUZ ¢ XASPZ 4 XASP 3y XANP2, XANPS

B

P

Fyls

FY23

STGR{T),SIGR{2)
SIGABL1)SIGAZ(2),SIGAZ(3)
NE(LYyDFL2),DF(3)

> D>

Holis o BE NN s NN N IRV S

2 (7

9



™

(g

WRTITE (04.18)

HETTE (H9dU) MO(L) o MOL1)aiv0 L) oMGCL) $MCOLIYeML{L)yi2(1)

WRITE (6H416)

DC 1 T=1,45

READ (D932) XFSCT) o XFOUT o XFSIT) o XFOlT)aXFOUT) o XFL{I)yXF2(1)
PEAR (5432) XCSUT)aXCOELT) g XC3UT) 9 XCS{I)y XCOLT) o XCI(T),,XC2( 1)
RIAD {5952 XAD{T) o XAGCUT) g XABUT) o XAG(T )y XAD(T) o XALLT) 4 XA2{ 1)
AR I TG (64925) 7

RPITE {6420) XFOSUL) o XFOUTL) 9 XFE(T) o XFSLT) o XFOUTI) o XFL1(I)4XF2(1)
WRTITE (0927) XCO({T) e XCELT) g XCBUTIaXCOUT) 3 XCOUT) o XCL(T) 4 XC2LT)
WRITE (64928) XAS5(1) o XACTT) o XARCT) 9o XAGLT) 9 XAOQLT ) 9 XAL(I) 9y XA2( )
CONTINUE

WRITE (6936) XASUZ9 XASUZ,XANUZ2 3 XANU3 3 XASP2, XASP3 4 XANPZ ¢ XANP 34 XAX

ARTTE (6423)
AVU=30,45028F 24
NSU=0.9
NNU=J.0
HSPU=U)
ANPU=0 .0
PHIS=M5(1)
AURNT= ). 0
LAMDL=1.40F-09

FLUX=WETGHTED MICROSCUPTC CRESS SFCTIONS

RETAD=(XES(L)*FYLI3+XFS(2)%FY234XES(3))*8,0F10
DETAS={XF3{1)=FYLIL+XFB(2)XFY234XF3(5))%T.3E10
BETAI=(XFIULYFFYLIS+XFOU2)RFY23+XFO(3))%R,2F 10
BETAL=(XFLOLY*FYL34+XFI(2)%FY23+XF1(3))%¢.2F10
FYL=2/(3ETASHEAR (1) +RETAGEN SUL) #RETAUXMGU LI #RBETAL=ML( 1))
Pt EXAS(LIFFYL3+XA5(2)¥FY22+XA5(3)

AUE=XA5{ 1) *FY1 2+ XA (2)RFY25+XA6(5)

DD oD DD >SS

>

Y IRVS IR U]
oUW

37
38
3G
40
41
42
42
44
45
4¢
47
4
49
50
51
52
53
54
55
5¢
57
58
56
60
61
62
63
64

9¢



eNaNe

S XASL LY RFYL2#XA(2)XFYZ 34 XA8(3)

MUC=XAI{ LY RFYLIZ3+XAS{2)%FY23+4XAS(3)

AUOD=XAI{ 1 Y*FYLI3+XAQ(2)%=FY234+XAD(3)

L =XAL (L) *EYL 34X AL 2V XFY23 ¢ XA (3 )+ AMN]L/FY3
MUS=XA2(1)*FYL3+XA2(2)V%FY224XA2(3)

CAPS=XCH (LY HFYL5HXCH(2)*FY23+XC5(3)

GAME=XT3 LML) XFY134XCO(2)*FY23+XCE(3)
CAMG=XCO(L)*FYI34XCG{2)*FY234XC9(3)
GAFI=XCLOL)AFY L34 XCLO2)¥FY23+XC1(3)

JT=dJ+1

FUEL BURNUP CALCULATTONS

N Y J:Z,JT

K=J-1

EY2=R/ (AT TALH RS {K)+RBETASEMB (K} +AFETAGRMG(K)+0FTAL*MI (X))
THETA=F Y >xTC%5500.

FXS5=EX2(-MUSHTHETA)

FXe=UXP{~1Ue6%xTHETA)

FXG=EXP(—AURXTHETA)

EXG=EXP{—=qUORXTHETA)

CX0=EXP{-MUQC*THETA)

EX1=FEXP{-“ULl*THETA)

EXP=6EX2{=MU2%THIFTA)

Al={GAMS RIS (K ) )/ {MUE—-MUB)

A2=(SA 13248 (K )Y/ {U9I-MUT)

A5=R 00O+ UCAFIEGAMBRAGIK) ) /0 {HUQ-MUG )R (MUG=MUE) )+ (SAMGEMI{K) Y/ { MUY
I=AU0MH(GAREGCAMGHME(K) Y/ MUB=#UO )R (MUS-MURY) )

A= {0AMI/{YLO-MLG ) ) F(MO(K)+{GANMERNMA(K) Y/ (MUB=-MUI))

Ab=CAN rCAI M3 (K Y/ (MUO-KUZ)Y = ( MUS=MUB) )

ACTH LY+ (MULZ (MUO=MUL Y ) AZH(#UD/ (MU= 1) ) *F A4+ (MUD/ (MUG=MULY ) ®AS
AT=0:4U0/7(MUL-MUQ) ) *A2

P DD PP > RPEDDEDDSDD DD

[ =
e

66
67
6F
9
70
71
12
13
14
75
T¢
17
78
7¢
80
21
32
Hé
e
8¢

37
88
RO
L)O
91
92
9z
94
G5
96

LS



sNale

—

1

MUY/ (CAUL-MUQ) ) =44
Go=(MJy/ (AU1-MUB) ) ®AS
ALO=M2 (K )+ ({CAMDPEAS) Z{MNUL=MUZ2) Y+ { (CAMLXAT) /7 (#UD=MU2) )Y+ ((GAML%:AB) /
MUC=¥U2) )+ ((CAMDIRAQ) /7 (MUP=MU2))
ALL=(GAWMYIXAL) / IMUZ-MULD)
ALZ2=(GAALRAT)/ (MUZ2=-MUQ)
AL3=(5A1xA8)/{(MU2-NUT)
Al4={GA41*xAG) /(MU2-MR)
5{J)=15({K)*F X5
ACLI)= MK ) —AL )R FEXE+ALRF XS
PELJ)=MA(K)REXS
AGLI)=(HG{K)=-A2 ) *EXS+A2 X X8
MOLJ)=ASXEXCHAGRE XYHASKEXD
MLIJ)=A6FOXT+ATHF XO+ ARSI FEXC+AD®RT X8
MZLI)=ALOREXZ2+ALLHEX L+AL2XF XD4+A L 3R XGHAL4XF XS
Yoz (30 TASHMS{K)Y)/HMUS
Y o= ETASRASIK ) Z7AUS—GAMGR AKX FTASG/ {(MULE-MUS) *MUB ) +3FTALR2A9/MUS
YO= (A9 ()+(5AMERMs LK) Y/ (AUP—MUO ) )X (RETAG/MUS I+ ASKNETAL/MUY
YO=ATXIETAL/MUO
Y1=206%3FTAL/MUL
TTUI)=(YER La=EXS)4YAF{ Lo—FXYU) +YGH{ La=FEXG)+YOR(La—=FXI)+YLx{1.,-FX1)
BUSNAI ) =TI/ (245 M3 (L) +Ma (L) +MSULI+MS (L) +MO(L)+M1 (1) +M2(1)))
TF(J)=TIJ-1)
PURNT=3URNT+EPURNLJ)
XTCRK={5AME=MBL ) +MUO*M0(J) )/ (HMUBHAS (J)+2U9MS(J)+MULEML( I} )

MACRULSCUPTC CRrROSS SFCTIUNS
D4 I=140

SIES(T)=XFS(1)=a0(JVXAaVi/ 255,
STGASUT)=XAS{I )RS (J)*AVU/235,.

> > ODDS>D OO 0

NoNe)}
slis LN}

Nal
o)

100
101
102
102
104
105
106
107
108
106
110
111
112
112
114
116
116
117
118
11¢
120
121
122
123
124
125
126
127
128

8¢



STGCHE I =XCS{TY*i H(J)YFAVI/255,
STRRFOLT)=AF LT )% 60 J)VRAVO/ 236,
SIGAAT)=XAE6{T)a=rb(J)*AVIS2305.,
STGCOHITY=XCo( 1) %na(JVEAVI/ 236,
STSFAIY=xF2{ )% (J)YXAVD/233,
SIGAS(TI=XA8(T)xuu(J)XAVI/253,
STGLe( IV =XCe T ) xmslJIRAVE/ 235,
STGIO{I)=XFG(T )% (J)®AVD/ 233,
STCAG{T)=XAG{ ] )xM5 {(J) XAV 259,
STOCH DY =XColT)*xnv{J)XAVL/ 239,
SIGEI(T) =Xt (1) *MmO{J)*AVE/ 240,
STCANT)=XA0( T )Y *00(J)%AV)/240.
STGCOLT)=XCOlL)=MGJ)®RAVD/ 240,
STCRI{T)=XFL(T)M1({J)XAVI/24].
STICALITI=XA1( T )M () HRAVD/ 2461,
STOCUT)=XCL(I)%M1LI)RAVI/ 241 .
SICE2( 1 =XF2{T1 )22 (J)XAVE/242,
SIGAZLIT) =XAZ2{ )=k 2 (UY XAV 242,
SIGC2(1)=XC2(T)YxM2(J)V*kAVD/24?,
[F (J.5T42) Co TC 3

IF (1.5T.1) GLi TO 2

WRITE (5,424)

CINTINUEG

WRITE (G925) 1

WitTTE (6926) SIGFS(1),SIGFO{T),SIGEFSIT)ySICFI(I),SIGFO(TI),SIGFL(T)

1,SICFRZ(T)

WRTTE (5427) STIGESET ), SICCOHCT),STOCE(T) o SIACSIT)SICCO(T),SIRCL(T)

FL,S51GC2( )

WRITE (59208) STICASTI) g STCAGIT) 3 STCAE{T),SICAG(T)4STICAD(I),STIRAL(T)

Ly STGAZ(T)
CUNT INUY
SICHU D)I=SIGIS(1)+SIGE2(1T)

12%
130
1351
132
133
13¢4
135
13¢
157
13r
139
140
141
142
143
144
145
146
147
148
146
150
151
152
135
154
15%
156
157
158
159
160

6S



o Nale!

eNe

SIGRFRPULTII=SICFS({I)+SIGFI(T])

STCATETI=STIGAS(I)+STSAGCII+STIOASIT)+STCASIT)+STIGAQ(T)4+SIGAL(T1)+SIG

LA (T1)+51CGA2(T)
CONTIMNUEZ

FISSICH PRODUCTS

FUSESTSRUCLIRFYLS+STOFI2) 2FY23+STIAFUCL) ) %FY2
FEU=ASTINPPU(L)RFYL124STGFPU(2)YXFY224STIGFPU(3) ) %FY 3
STOXz=XAXE(0a G6O%FU+ 0 0T2%FPUN/ {21 LF-05+XAX¥FY3S)

STOSA=( ) 0L HFU+C L OL3%FPY)/FYS

SIGSM = 0.0

MUSU=XASUZHFY23+XA5U3

MUCU=XAIUZEFY 204X ANUD

AUSE=XASPLRFYZ34XASP 2

MUMP=XANP2AFY234+XANP T

NSU={0 e LTORFU/{MUSURFYZ) )5 (1 o= FXP{=MYUSURFY3RTO%30004 1) +NSY
MU= Le 243 %FURTCR2600 4 +0NU

AOPU=(DL 401X FPU/IMUSPEFY3) )5 (la=tXP{-MUSPEFY3%TO%3600.) ) #NSPU
NEPU=L 501 FPURTO%3600 4 +NNPU
STOFP2=SUXLSU2+NNURYANUZ+NSPURXASP2+NNPURXANP?
SIGFRP3=SURXASUT+NNUEXANUR #NSPURXASEFI+ANFURXANPS

CONTRCL  PCISCN

FOSSI=DF(L)*PG+STCAT(1)+SIGR(L)
LiSS2=)R(2)% PG +STGAT(2)Y4SIGRI2)Y+SIGEP2

LOSS5=0F (51X EGHSTIGAT(S)+STOXF+STICSM+SICFPD

NEUT(L )= e H8XSTORS (L1422, 30%STIGFA(L)+3.05%SIGFG{1)+3.15%SIGF1{1)
1 +2.975516GF0(1)+2.23%ST1G6F2(1)
NPUT{2)=2.044%SI0T502)42,353SIGFI(2)+3,02%SIGF1(2)

L 4208755 IGF0(2)+42,12%S51GF2(2)

DD DD D> >

P> DD >0 D

>

1¢1
162
163
164
16%
166
167
168
16©
170
171

172
172
174
175
177
17%8
176
180
121}
182
143
184
185
136
137
188
18¢

190

09



OO

NEUT(3) =
S51GP(J)=
L=+FUT(2)

«44xSTIGIA{R) 42 ,35%5ICGFG(3)+3,02%SIGFL(3)42.37T%SIGFO(3)
NEUTLSIRSTGR LIRS TGR(2) /(1. 0040%LOSSLI*LJSS2-NFUT(1)*1.0SS2
SIGR LYY Y=L uUsSS2

)

»

CALCULATICN UF K-=INFINITE (K1)

KI=(NEUT L) *{STIGATUZ2)+SIGFP2+STOR(2 )Y X{SICAT(3)+STGFP3+SIGXE+SIGSM
L) ENDITU2)ASTCR{L) = (STCGAT(O)+STOFP3+4SIGXF+STIGSM)#NFUT(3)XSTGRIL)*ST
2CRLe)) /7 COSTGATLLI+STIGREL) ) H{SIGAT{Z ) 4STCFP2+SIGR(2))*X{SIGAT(3)+SIn
AEP2H+SIGXE+STIGSM) )

QUTPUT INFURMATION

WRTITE (6,7) KyK1,SIGP1J)

WRITE (642) FY2

ARITE (099) FS{J)y THET2

FRTITE (5510) 46{Jd)XTICR

SPTTE (Ay11) H8{J),, BURN(Y)

WARTITE (G912) MG{I) 2 PURNT

WHFTITe {Gel3) MOUUYLFT(J)

WRITE (6,14) M1{J)WLTELD)

WEITE (6415) M2(J),T0

CUNT ITNUP

FORMAT (44H SRk FEEw TNPUT INFORMATTON kokdosso okl ok )

FORMAT (/728K OATA AT END GF TIME STEP  #,13,8X94HK = 4F5.3,11X,6H
1SIGP =,F3.5)

FORMAT (10OHO ITSOTPES s TXeI3HDENSITY(KG/L ) 46Xy 14HTHERMAL FLUX =,E11
Loy ZXy LIHL/SFCHRCK %=42)

FURMAT (3Xy5HU=275310X97100348Xs17HTHERMAL FLUENCE =4,E12.3,3X,7H1/
LCMx2)

FURFMAT (2X,35FU=2:69 10X 9 10a29 35X g32HTNSTANTANFCUS CUNVERSTON RATIO

=550 43)

oA
& dak

DPoDDDDDIDDLDDLoODDDDDDDDDDDDIDDPDRPDLDBBDDDDD D> DD

191
192
192
194
19
19¢
157
108
13¢
29C
201
202
203
204
238
206
207
208
20%
210
211
212
213
215
21¢&
217
218
216
220
221
222
2232

19



S LSRR Y] M) NN Pe N
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(@

N r

[CSRRES RN

(8]

P AT (5Xy 5HEU=258910KsF L0435 X, LOHSUKNUP THIS STEP =,FT7.053X,6HMW A 224
10/714T) A 228
FUERNAT (33X b PU=23CySX9F10e3 98Xy 14HTCTAL PURNUP =,F3.043Xy 6HMWN/ 4T A 226
1) A 227
FPRMAT (X GFPU=24039R 97100 393Xy LTHENEEGY DENSITY I1S9FSe0s3X, THKW= A 228
1HR/L) A 22¢
FURMAT (3Xy 6FPU=4199X9F1043,5Xy LTHTINE STEP FANS AT#F9e0y3XeSHHOU A 230
12S) A 231
FURMAT (5XeOFRPL=24235X 9EL104348X, 16HTIME STEP LENGTH, FTo0s5Xs5HHOUR A 237
15} A 232
FURNAGL (/22Xy 24HI"ICRESCCPTIC CRESS SFCTIONS (CM¥%2)) A 234
ECRMAT (54H0 INITIAL 1SOTOPE DENSITIES (KG/L)) A 235
FORMAT {3Xy€H U=255y TX95HU=2364 7XsSHU=228,TXy6HPU-239,6X 46HPU=-240, A 236
16Xs 6H4PU=241 4 € X 4 6HP U=242) A 237
FraMaT (5Xy TAFT7.5%,5X)) A 238
FURMAT (41F RPATIO OF CROUP 1 FLUX 10 THERMAL FLUX =955.2) A 23¢
FORMAT (41H  2ATI0 OF GROUP 2 FLUX T0 THEPMAL FLUX =9F5.2) A 240
PO AT {244 PUWER DEMSITY (KW/L) =4F7.2) A 241
FORMAL [ //40H  sxfii% FNO OF INPUT INFORMATION Aksssi/) A 242
EGEMAT /22Xy 32HMACROSCOPTIC CRUSS SFCTICOANS (1/7C1)47) A 243
FOUMAT {2Xg5FGRUUP 129 TXg5HU=255 45X 9 5HU=236 95X 5HU=25355XE6HPU=239 A 244
134X s oHPI=26094X, 6HPU=241,4X, 5HPU=242) A 245
FURMAT (2Xs THEISSTUN 95X 97(F2.2,2X) ) A 246
FORMAT (2Xy THCAPTURT 35X+ 7{F342,2X) ) A 247
FUANAT (ZXy LOHABSURPTICN2Xy T(FEBele2X) 4 /) A 248
FRSMAT (29H  DIFFJUSTEN COFFFICTENTS (CM)g4X, THDOE(1) =,F6.3¢5Xy THOF A 246
L(?) =9560395X,THUF(3) =4FCa3) A 250
FURMAT (31H  KFMOGVAL CRCSS SECTIONS (1/0M),6X, 10HSIGRIL) = ,F5.3,2 A 251
L1Xe 1OHSINRI2) = ,F5.3) A 252
FORMAT (13HC RUCKLING = yF1044,2X, THL/CNM#22) A 252
FURMAT (7F1343) A 254
FORVAT (T574CoF1lze5) A 255

29



o on s

WL w

CLURP AT (6F1)a3,12)

FOSMAT (141)

FLREAT (5200 FISSION PRCDUCT MTCROSCUPTC CROSS SECTIONS (CM%xx2),/,
12Xy THXASUZ =4F 102 98Xy THXASUTY =3FE10e39/92X, THXANY? =,FE10.54y8Xy THXA
2.“\'”3 Z'ClO.‘g,/'LXyTHXASPZ :,210.318)(9 7"“XASP3 :,FlO.3,/,2X,7HXANPZ =
F39F 1 U3 ¢ 8Xy THXANPS3 T9Fl10a39/ 32 XeOHXAX =43F10.3)

FUPMAT (8510.3)

FORMAT (348 CLAD & COUDLANT ABSORPTION (L/CH) s LXySHSTIGAZ(L)=9FG.4%,
TLXyCHSTSAZ{ 2 ) =3 FLab e 1 X QHSTNAS(3)=,F6.4)

STrp

FND

D DD D> >

256
2517
258
25¢
260
2461
2€2
263
264
265
26()

€9
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3. Listing of FUELBURN-FASCON Linkage



MO

[aNaNe

FUPLBURK-FASCUN LINKAGE

I¥PLICIT REAL*4({A-H,L-1)

CORMON A5(200) 9 MB(200)9M9(0200) 940{200) 4™ 1{200) +M2(200)4SIGR(3),

1DF(3),
1FY13,8Y23,S1

2XC5(3) 9 XC3(3) 9y XCUL3) ¢ XCO(3) 9y XLL(3) 4 XC2(3)4XA5(3) 4+ XAB{3)yXAG(3),

CABU3) o XFS(3) 3 XF3{3) 9 XFG(3) 3 XFO(3) 9 XFLI3) 9 XF2(3),

SXADLO) 9 XKAL(3) 9 XAZL3) o KT 4SICFP2,SIGFP3,2(14),XICR

REAL KT

NIMFNSTON S1
DI¥ENSTON ST
DIMENSTON ST
DIMENSTIN ST
QIHERST N ST

GF5{(2) 4 STCGF6(3),SICFB(3),STICFS(3),SIGFO(3)
GF1{3)4SIGF2{3),4STrAS(3),STGA6(3),SIGAB(3)
CAD(3)sSTGACI2)ySTGAL(3),51G22(3),SIGCS(3)
GCE(3)ySIGCR(3),SIGCI(3),STCCO(3),SIGCL(3),M6(200)
CRUC3) 3 SICFPULZ) 4 NFUT(3) » SIGAT(3)

HIMENSTOM XFOGL3) o XCOH13) 4 XA0G(2)
DIAENSTOMN TE{200) FET(2930),SIGPL200)4SICC2(0)4BURN(200)

READ {9e352)
READ {5424%)
READ (>433)
WRITE (©54325)
WHETITE (O46)
WITE (&,21)
WRITE (6422)
WRITT (6420)
WRITE (6H,421)
NPITE (Ae30)
W T T {(Hy58)

PEAD AND WPITE INPUT INFORMATION

MOCL)YeMO6(1) oM LL) oM (L) HMOCL) ML L) eM2(1)
STGRIL) 9y SICRAZ)$DF (L) 4 DE(2)DF(3),86G,JJ
PeFYLLyFYZ34TCeSIGAS(L)»STGAZ(2)4,SIGAS{3) 4 XAX
XASUZ s XASUS ¢ XANUZ2 s XANUZ g XASP2 3 XASP 3, XANP 2, XANP?3

56
P

FY15

Fyes

SIGH(1),SIRR(2)
STGA3(L)ySTGAT(2),SIGAS(3)

P> D> oD

> DD DD S>> D

NN

10
11
12

16
17
18
1¢
20
21
22
23
24
25
26
27
28
25
30

G9



OO

ARITE (6425) OF(LY,DF{Z)DF(3)

WRITE (6417)

WRITE (H4,18)

WRITE (6919) METLY MOUL)oMBLL) MG (L) yMOUL)ML(L) M21(1)

WRITE (ael16)

DC 1 I=1,3

READ {59 352) XFES(T) 3 XFOUT) 9 XFBLT) gy XFYLT) o XFOLT) g XFL{T) XF2(T)
KFAD (5,32} XS0 T) o XCOLT) o XCBLT) o XCS{T )y XCOLI) o XCL{1)yXC2( 1)
READ (5432) XA5(1) 4 XAE(1)yXAZ(T )4 XAO{T )y XAC( 1) XAL(I),XA2{( 1)
WRITE (H925) T

WRITE [(H64926) XEH{UL) o XFETT) o XFSUT Yo XFSUT) 9 XFO(T) o XFLII)yXF2( 1)
WRTITE (59271 XCOCT ) XCOLT) o XCBLT) g XCGLT) o XCOUT) o XCL{T)oXC2( 1)
WRITFE (6923) XAS5( 1) 9o XA6LT) o XASCT) o XAG(I) o XAQ{I)Y o XAL(I)XA2(])
CONT INUE

WillTE (6H936) XASUZ ¢ XASUR 9 XANUZ2 s XANUB s XASP2 3y XASP3 3 XANP2 o XANP3 4 XAX
WRITE (6423)

Alw) = 040%493

A(lQ) = 0.601271H

All1l) = 0.005071

AVii=)eH025F 24

NSU=Ue)

NNU=U,. )

NSPU=3,0

NMNPU=0.0

PHIS=M5(1)

PURNT=I,0

LAMDLI=1,66F-06

FLUX-WEIGHTED MICRISCLPIC CRESS SECTIONS

PITASD=(XFOOL)*FYL34XFS(2)%FY234XF5(3))%8,CF10
STTAS=(XE3(1)XFYL34XFR(2)XFY234XFU(2))%T,6F10

D> DD

D DpD>o>D>PD>DD>DDI>D DD

31
32
33
34
35

36
27
30
39
40
41
42
43
44
45

46

47
4§
4<
50
51
52
53
54
55
56
57
58
59

99
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BETAT=(XT 20 V) HFEY LD+ XFG(2)*FY22+XFY(3))*8,2F10
BETAL=(XFUL{L)RFY13+XFL(2)*FY23+XF1(3))%8,2510
FY3=D/(3FTASHME(1)+BETASEMEB(L)+BFTAOSMO( 1L )+RETAL*MLI(1))
RULS=XAS( L) FFY L3+ XAS( 2)*TYZ2+#XA5( 3)
MUGLEXAGIL)XFYIZ2+XAG{2)%EY234XA06{3)

MU= XA 1) %RFYL13+XAB3(2)xFYZ3+XAR(5)

MUY=XA L) =FYL34XASI 2)H%FYZ22+4XA9( 3)

MUO=XAJL L) *=FY 134 XAC{2)%FY223+X00(32)

MUL=XALO LY RTY LS4 XAL(2)=FY23+#XAL(3)+LAMDL/FYS
MULEXA2ELYXEYL24XA2(2YXFY234XA2(3)
GAMBS=XCO{L)*FY1I3+XCS5{2)*FY234XC5(3)

GAF E=XC3{LY*FYLIS#XCH(2)xFY25+XC8(3)

GAMG=XCI (L )}#FYL134XCO{2)XFY23+XCI(3)
GaMmI=XClAL)XEY13+XCL{2)*FY234+XC1(3)

JT=JJ+1

FUEBL LURNKUP CALCULATIUNS

KT =1

K2l = 1)

N0 65 J=24Jd7

K=Jd-1

FY3=P/(3ETASHME(K) +BETAQRME(K)+BETAGHMO(KY+RETAL*ML(K))
THETA=FY3%xTO*3600.
EXR=EXP{—-MUSKXTHETA)
EXO=EXP{-AU&LXTHETA)
EXn=EX2(-MUBXTHETA)
IXC=EXP{=MUGX*THETA)
EFXO=FXP{-MUO%THILTA)
EX1=EXP{=MUL*THETA)
EXR2=TXP{-MUZETHETA)

Al =(5A 15 (K )Y/ (4l6~MUS)

DD DDDDDDDR>D>>

D >DD>>D>D>D DD

60
61
62
63
4
65
66
67
6P
65
70
71
72
75
{4
Fas
76
77

T¢&
79
80
81
82
B3
84
65
36
87
B&
89

L9



o

A2={5A3RAR(K) )/ {MUG-MLIR)
A= MU KY H{CANSH*GAMEXMG () )7L {MUD—MUD YR {NUS-MUB ) )+ {GAMIXRMG (K ) )/ (MUY
I=MUOI+ (G AASRGAM NG () ) /LAMUG=HUOY = MUI=MUB)Y)
A= (GAA/ (HUQ—MUC) IR (MG (K)+ I GAMBRMA (K ) )}/ (MUB—NIJ9))
AD=GAM*GAMBAMB (K ) /L (MUO=MUS IR (MUC=-MU3)})
AS=R1(K) +(1AUO/ (MUD—-MUL) Y 2AZ+(MUG/(MUO-NMUL) Y ¥ A4+ MUQZ (MUB—-MUL) ) *AS
AT7=(MUY/ (MIL-=MUQD) ) %A
AR= (MUY (UL =-MUS ) ) RAS
A= (HU)/ (MU L-MUGB) ) =AS
ALO=M2 (K)+((GAMI*AL) Z(MUL=-MUZ2 ) )+ ((GAMEXAT )/ IMUI-MU2Y )+ LIGAMLI®:AS) /L
1MUS=A02) Y+ ({CAMLI2=AQ) J{RMUS=-MU2Y)
ALLI=1GAMLI*xA6 )/ (MU2-MUL)
Ale=(GAMLFAT)/ (qU2-MUQ)
A13={GAMI*AR )/ (MU2~-M1)T9)
Ala={5A 11 =AS )Y/ (MU2=-MYR)
MACHUSCUPIC CKOSS SFCTICONS

DO 4 T=1l,y5

SIGES{DI=XFS{I)*n5(K)*AVI/ 235,
STOAS( D) =XAS{ 1 YRe5 (K)Y*AVD/235,
SIGUHSETII=XCOLT %MK )FRAVI/ 235,
STEFOGLI)=XTOLTYHMNGIK)YXRAVD/ 236,
SICAS{TI=XAE{ L) AME(KYRAV/ 256,
SIZCo(I=XCo{ 1 YEMO(KIFAVO/ 236,
STGREA{ D) =XF3 (I )%M3(K)*AVD/ 239,
SIGASIT)=XA3(T)xN3(K)*AVN/258,
STCCS{II=XC3{T)*MB(K }*AV/238,.
STGE (D) =XFI (T )}3MI(K)*AVD/ 239,
STTAVII=XACLT )M (K)RAVIY/ 252,
STHCHTII=XCILT )= (K )*AVI/ 239,
STSREAMDI=XFI(I)*=Yu(K)*XAVD/ 240,
SICAEIIY=XAL T 0(K ) *AVD/ 240,

DO DD>DDDD D> DD D>D>D

90
91
92
G3
94
g5
Gé
97
ag
G
100
101
102
103
104
124
125
12¢
127
12¢
129
130
131
132
123
134
135
13¢
137
L3¢
136
14C

89



[RE T

STACOHITY=XCO(T Y% (K ) %AVI/ 24,

SIGHI( D) =XFL{1}=»]1(K)*AVIY/241,

STCALUD)=XAL{T)YHMLI(K)®AVI/ 241,

SIGCL{D)=XCL{I)xML (K )¥*xaVYD/24].

SIGE2(T)=XF2( 1 Y=M2(K)XAVD/252,

STGA2(T)=XA2{ T )EMD(KIRAVO/242,

SIGC2( D) =XC2(1 ) *M2(K)®AV/242,

17 (J.6T.2) GU T 3

T (1.5Te1) GO T4 2

WYITE (L4,24)

CoinT INJFE

WRITE (6425) 1

WETTE (He26) SIGES{I)ZSIGF6(T),STICEB(TY,SIOGFO(TI),SIGFO(IT),SIGFLLT)
1o STOFRZ2(T)

WETTE (649727) STIGCUSELYSSTCCATT) 3 STCC3{T)SIGCS{ ) ,SIGCO{L1)LSIGCI(T)
Ly SICCZH{T)

WETTE (09 23) SIGAL(T Yy SIGABLT) 3SIRABITYZSTIGAS(T),SICAC(I),SIGALLT)
1o SICA2({T)

CUMT Inp

SICE S 1)=3TIGF5{)+STGFE{T)

SIGFPU(T)=STCFO(TI)+SINGFLI(])
SICATIE)=STIAALLI)I+SIGA6LT)I+STICASB{T)I+SIGA(T)+SIGAQ(T)+SIGALIT)+SIG
LA2(1)+S5T07A3(1)

CONTINJE

FISSTON PRONUCTS

FU=S(SIGFULL)YHFYI3+SICFU(2)*FY23+SICFU(3) ) *FY3
FRU=(SIAFPULL)XFYLIZ+STAFPU( 2} XFY23+STIATPU(3))%FYS
STOXT=XAXF{ 065 FU+0.0T2%FPUN /(2.1 1F=C54XAX%TY3)
SIGSH={0,0114TU+0.013%FPUY/FYT

SIGSY = C.0

141
142
1432
144
145
14¢
147
146
149
150
151
152
155
154
1556
15¢
157
158
159
16C
161
162
162
164
165
166
167
l6¢
169
170
171

6%



1402

MULSU=XASUZHFY2H+XASUS

MURU=XASU2RFY234XANUS

MUSP=XASP2¥FYZ23+XASP 3

MUNP=XANPZ2RFY 23+ XANP 3
NSU=(C3TOEXFL/{MUSURFY3) )5 (1 —FXP{-MUSUXFY3%T0%*x3600,))+NSU
NNMU=1.543%FURTO¥3500.+MNU
NSPU=(Ja401*FPU/(HUSPHFY3) ) % (Le—DXP(—MUSPRXFYZXTO%36004) ) +NSPU
ANNPU=1,501 % PURTO%*23600 . +NNPU

A013) {NSU+nAUY XL L OF=24

All4) {NSPUHANNPUYI*1,0F-24

MO (Jd)=15(K)*EX>

ME(I Y= (A6 (K)=A1 ) XEXE+ALHEXS

PalJ)=A3(KI*FEXS

MALY)= {9 (K)=A2 )EEXG+A2XEXS

MO )= AT XC+HA4XF XU+ AEREXE
MI{J)Y=A0RTXI+ATHEXO+HASHRFXG+AGHE X3

M2{J) =LY X2+ ALIAEXTH+AL2XFEXO+A1 3% XY+AL4%¥EXE
CALL FASCUN{J,0)

Ci T INUF

BETALD= [XFS (L )XFYI34XFS{2)%FY234XF5(3))%u,0F10
RETASSAXERLL)RFYL S+ XFU{2)%FY234XFR{3))%XTLREL1D
BETAI=(XFI(L)}*FY1I3+XFS(2)%FY234XFQ{3))%8,2E10
PETAL={XFLLL)=FYI34+XFI(2)%FY23+XF1(3))*2,2F10
FYs3=0/{3CETASEMS{ LI 4+RETABEMBL L) +RETAGXMO(1)+BRETAL®MLI(L))
AUS=XAS{T ) #FY134XA5({2)%FY23+XAS(3)
AS=XAL{LYXFYL24XA6(2)*¥FY23+XL6(3)

MU= XAT(L)XFYI24XA2(2)%FY23+XAR(3)

AUY=XA L LI RFYLS#XAOG(2YSEY2 5+ XAG (D)

MUS= XA LY = FY LA+XAO{ 2)*F Y234+ XA0(3)

A0 =XAL (L) RFYI3+XAL () AFY2 34 XAL(3)+LANDL/TYS
MUP=XA2LIYSRFY Lo+ XA2(2)%FY25+XA2(5)

[ ]

D> D>D>D>> I>»I> > > Db D>

DD DDDPD>DD>D>DPD

172
173
174
175
176
178
179
180
123

105
106
107
108
109
110
111

58&
59
60
61
62
63
64
65
6€
67
68
69

0.



OOy

GAMB=XCO (L) *FYL34XC5(2)%FY23+XC5(3)

OAR = X0 3 {L1HFYLI34XCH(2):FY23+4XCE5(3)

SANG=XTI (L) RTY LS+ XCYL2YFFY23+XC9(3)
GAMAL=XCLOL)*FYLI3+XCL(2)4%FYZ234+XCL{3)

ITIKERIL7Ga ) GO TO 1001

Yo=( 3ETALNS(Y))/MUS

Y=g ETAdSEAAK )/ MUB=CAME X3 {K ) = BETAG/ ((MUC-MUG Y EMUB)+BFTAL*XAQ /MU
YO= (A9 (K )+ {GAABXYE{K )Y/ (AUS=MUS) )X {BFTAC/MUS Y+ ABK3ET AL/ MUY
YO=ATx3 TAL/RKUD

Y1I=AA235TAL /UL

ETUd)=( Yo% 1a=EXS)+Y (1 e~FXB) +YGHK{ 1 a=FXG)+YOXF {1l ~EXD)+Y1*{1l.—-FX1)
1}Y/35690.

BURNIII=ETII)I /{24 % (MH(LI+MS(L)+MB(L)+MO (L) +MO( 1) +ML{L)+H42(1)))
TE(J)I=TO*{J~-1)

RURMT=3URNT+0URN(J)

CONTAGL  POISON

LUSSI=0F (L) *PRGC+STGAT(1)+SIGR(L)

LSSZ2=F {2V X LC+STHAT(2)V+STIOR{L2)+#SIGFP2
LoSS3=05(2) %3G+ 5TGAT{3)V+SIGXE+SIGSM+SIGFP3
NEUTLL)=2.53%STOF>(1)42.60%SIGF8(1)+3.05*%SIGFO(1)+3.13%SIGFL(1)

L+Ze ¥5IGFO(L)+3425%51IGF2{ 1)
NFUTH(2)=2444%ST10F5( 21429955 IGFC(2)+3,02%SIGF1(2)

L2t 7XSTGFO(2)+35.12%SIGF2(2)
NEUT(3)=2.44%5TGHFS(3)+2,8%*SIGFS(3)+3,02%SIGF1(3)+2.,87%SIGFO(3)
STOPLI)={nFTUTB)*SIGRELI*STIGR{I2)/(1.0040%L0SS1I*LOUSS2-NFUT(1)%L0USS2

1=NFUT(2)%STGR{1)I)-LUSS3

CALCULATION UF K—INFINITE (K1)

D> >

PDD > oDDD D>DEDD D D>

>

D> o>

7C
71
72
73

112
112
114
115
116
117
11R
119
120
121
123
184
135
18¢
187
188
189

190

191
192
193
194
195
196
201



41

42

1401

T

fo)

CUTPUT INFURMATICN

WRITE (He7) KyKILSIGCP(J)
WRITE (6y93) FYS

WRITE (0e5) FM5(J)yTHETA

WRIT= (Hny10) M6(J) s XICR

WRTITE (ayll) MBIJ)BURN(Y)
WRITE (6912) #9(Jd)BURNT
WRITE (94913) FO(J)LFT(J)
HETTE {Gy14) MG TEOJ)
WHRITE (GelD) M2(J),T0
WRITE(H,29) NSU
FORMAT(AX s 3HNSUS12X9F10.3)
WETTF(6,43) NNU

FOKPEAT L2 X3 3HMNUZ 12X 97 1043)
WRTTH(5941) MSPU
FIRMATII Xy 4HNSPUS11X,510.3)
WPTTE(Hy42) NMNPU
FORMATUISX 9 AHANPL 11X 3F10.3)
QUFST = KT

QUEST = QJEST*20000.
TR(RUANT L ST LUPST) CALL FASCON(J,LKT)
TEFARURNT JGTL,CUFST) KRT = 1
IF(BURNT .GT 4 CUFST) NSU = 0.0
TF(RURNT AGTLCUFST) NMYU = 0.0
[F{OIRNT AT LQUFST) NSPU Uel)
FR(BURNTLOTCUFSTY NNPU U0
TF{BURAITOTLCUEST)Y A0 TO 1099
CCuTINIF

K2l = )

CunTINYE

([

FORMAT (44H  soksskasssts [0PUT TNFLRMATICN

ek X %k oKk kO ok KK )

D> P>

> I

202
203
204
205
206
2C7
208
20¢
210
211
212

NP
s
W

(44



e

i
-~

20

27

FORMAT [ /728H PATA AT END OF TISE STFEP #4713, 8Xy4HK = ,F5,53411Xy0H
LISIAP =,74.%)

FionMAT (10HO TSUTUPESyTXe13ENENSITY(KG/L) 96Xy 14HTHERMAL FLUX =,F11
LaB39 2Xy LIHL/SECHCMEED)

FORMAT (3Xe5BEU-235310XeE1 a%yg EX, L THTHERMAL FLUFNCFE =,F12.23,3X,7THL1/
LCM%%2)

FURMAT (X9 5HU-L36910X9F11ede3Xy32HTNSTANTANECUS CONVERSION RATIU
1=9r()o:“)

FPORMAT (3Xy5HU-228,3 10X 9E1la%yeEXyLEHRYURNUF THIS STFEP =,F7.0,3Xy 6HMHW
1N/M7)

FORMAT (3Xy6FPU—229,9X3E114498Xy L4HTUTAL BURNUP =,F8.0,3X, 6HMWUN/MT
i)

FURMAT (3Xy 0FPU-2403GXsF1lo4y Xy LIHFENERGY DENSITY IS, F3e093XyTHKW-
1HR/L)

FORMAT (5XeGHPU-241900X3FLl1449 23Xy 1THTINME STEP ENDS AT ,F9.0, 35X, 5HHOU
1RS)

FLRMAT (3X 6FPU—242 99X 9F11a4y0X,16BTIME STEP LENGTH, F7409 3Xs SHHOUR
1)

FUREAT (/22X 24HFICRCSCUPIC CROSS SFCTICNS (CMx%2))

ECHIAT (3440 INITIAL ISCTOPE DENSITIES (KG/L))

Furdar (:"‘(9 6H U-2 351 7X15HU‘23()1 7Xy‘)HU'23P; 17X '()HPU"’23976Xy()HPU’240,
16X 6HP =241 96Xy 6HPU-242)

FORMAT (33X, 7(F7.545X))

FOREMAT (41H RATIO OF GRCOUP 1 FLUX TO THERMAL FLUX =,F5,2)

FORMAT (41H  RATIC OF GROUP 2 FLUX TG THEEMAL FLUX =,F5,2)

FOREMAT (24F  PUWER DENSITY (KW/tL) =,F7.2)

FORMAT (/740K emsckxx [ND DF INPUT INFCRMATTCN k%xkxk%/)

FORRAT (/22X 32HMACRESCOPTIC CROSS SECTIONS (1/70M),/7)

FORMAT (2Xe5HGROUP ¢ 123 7X 9 SHU=235,45X 3 5HU=23645X 3 5HU—233,5Xy6HPU-239
194Xy 6HIJ=24044 X OHPU=241 434X ,6HPU=242)

EORMAT (2Xs THFISSTUN9SX s T{T3a2492X))

FURMAT (22X THCAPTURE 95X 3 7(F3.292X%X))

Do ORI DL DD DD

21¢
217
218
219
220
221
222
223
224
225
226
227
228
2?29
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
24(?
247

€L



FORMAT (2Xs 1OHABSORPTIUNGZXyTIFR.242X) /)

FOurAT (298 DIFFUSTUN COFFFTICTIENTS (CM) 94X 3 THDF(1) =,Fb 395Xy THDF
L(Z2) =9F5.395Xy THDF(3) =4yFtae3)

FUuRMaTr {31+ REMIVAL CRESS SECTICNS (1/7CM) 46X, 10HSIGRIL) = 4F5.3,8
IXe 10HSTSR(2)Y = 4F5473)

FURMAT (13H0 BUCKLIKG = 3T 130492XeTHI/CHA%%2)

FURMAT {7%10.2)

FORMAT {(7F7.CeElcab)

FORMAT {(6710603,17%)

FIRMAT (1H1)

FORMAT (22HQ FISSICN PRUDUCT MICRGSCOPTIC CROSS SECTTICNS (CM%k%2) 4/,
L2X 9 7TAXASU2 =3F 1043 y8Xe THXASUZ =,F1Ce39 /92Xy THXANU2 =,F 1043, 88Xy THXA
ZNUS =9 Fl0e39/92Xe THXASP?2 =3F1063y8Xy THXASP3 =3F10.39/ 92X THXANP2 =
39&"‘.\).51(3),7"")&’\'\")’ =9F10.3'/92X|5HXAX =’F‘1003’

FURMAT (8£104.3)

FORMAT (241 CLA™ & CUULLANT ATSCRPTION {1/CM) 41X OHSIGAZ(1)=yFb.4,
PEXg CHSINALIZY =g F L4,y 1 Xy SHSISAZ(D)=,Fb,.4)

ST(.Pp

FAD

P> P> PDDDB>DPDD DD DD

248
249
250
251
252
252
254
255
256
2567
25t
259
260
261
262
263
264
265
266

7L



(9]

[ EeNe]

SUMRGUTINE FASCOMIL KT)

IMPLICTIT KFALX4(A-Hy,M=7)

CU ARG A5(200)9Me(200) 4890 20C ) MOL200),814200) 442(200),5IGR(3),
INF(2),

IFY 139 FY 209 STCAZIO o XFELU3) 9o XEBLL) 9 XFSUS) g XFOUS) o XFL{3) 4 XF2(2),
SXCHE3) 9y XCBU3) 9o XCul{3) o XUOLI3) g XCLUB) o XC2(2) 9 XASI ) o XABL3) 9 XAQ(3),
AXAOL3) 9 XKAL(3) 9 XA2(2) yTFFKySTGFP?2,SIGFP2,A({14),BR

KEAL KAPPA(GB)4KSIGF(3),KSIGF1

DIMENSTUN XSF(144934)y XST{14,34)y XXF{l4434)y XXA{14,34), XDS{C,34
1y73%)

DUAENSTON UL L4y34) s ZYF(14y34)y NU(&y34), SU(34), NAME(28)

CIMENSTUN SUMA(34), SUMES(34), SUMIS(34), SUMNF{34), SUMKFI(34)
DIMENSTION D(54), BETA(34)y GAMMA([34), TERMI(34), TOTAL(34), FLETH{(
134)

PIMONSTON PHTI(34)y, PHIU(34), GE(34), APRI(34), DBSQPH(34), NRSOFIY{
13)

CIENST e FHPHEL39)y FRPHT(34), SIGRT(3), STGR2(3), NSIGF
1(2)

DIFENSTON PHIM D)y APHIM(D)y FANPHIM(D), FKPHIM(3), DM{3), S
LIGA(3)

DERENSTHN FRUDO(14) 3 BILRO(14) 4P (34) 98351 164924),FIS({14,34)
OTHENSTUN XPSL(54934)9SXAU14934) 9 SXF{149934)9S5SS5(144934),SS5S1(14,34)
DINTNSTON XA(164,2) 3 XF{1493),XC(1443),SNS{9,15,415)

SECTTIUN FUOR INPUT AND INITIALIZATICN 0OF NDATA

TF{lsbte2) GC TG 1003

DATA KAPPA/3412F-1153.09F-11,2%3.24F=1143.27F~11,0.0/

NDATA XXE/4T6%0 a0/, MUS204%C. 074 XDS/10404%0,0/

DATE 51/ 24%0,0/

TATA P/LEXL 4049893069029 0,993904984900%529104950914)904891,0.895,

D D>>D>D>DI>0 > D>

B > >

\n oD

et -
DO NS ON =D D g

19

YA



80

1GO 4

100+

NO 1 I=1,14
DO 1 J=1,34

READ (5936) XXA(T9Jd) 9 XSF{T9d) o XST(I9yJ)9yMULTISJ)ZYE(T,J)

CONTINUF

DC 2 1I=14%
NG 8 Jd=1,3
REATD (59317)

1J+2)

CONTINUE
READ(LD,5T)
CONTINJE
READY (54 33)
READ (2¢353)
RUAD (54 45)
CONTINUE

LIFFE = 9

TE{KToNF L))
ALY = M5{L
A(2) = 1s(L
A7) = d9(L
Al4) = 40(L
Al5) = ALl
AlLG)Y = M2(L
A{7) = 0.01
A(a) = Do)

A(l2) = Q.0
G T tucy
CUNTINIE

A(13) = Q.0
A{l4) = 0.C
Otttk = l.uo

11.()900()7515*100/

1,3

XXELTgd ) g NUCT9d) o XXF{Ta 4L ) yNUCT g J# 1) o XXE(ToJ+2)4NU(T,

XXE{1,434),MNU(],3%)

(SC(I),I=1,18)

LCOXDSUT 9 J9K)9K=2415)3J=1415),41=1,9)

(NAMO(T) 1=

G T 1004
)*UJe0U247235,
VG 60247232,
) %0 602472249,
)30 e0024/ 240,
¥V .6024/ 241,
YR 60247242,
2256

He—tFTK

1 28)

> > >

> >

> > D> >

25
26
27
28
29

31
32

33
34
35
36

97



160

1607

IFADELK e GTaNaG) 60 TG 1u0b

A{D) = ALY %EQ.H99

Al4) = A(4)%0.995

AlS5) = A(D)I*(,995

Alo) = A(0)%C.99%

A{10) = 0.001275%

A{11) = (G.0C5071

MG(L) = A(3)*23G./.6024
POLL) = A(4) %240./.8024
MI(L) = A(D)%241./7.6024
M2{L) = Alb) * 242./.6024
ML) = 6625C=MS{L)Y=HF(L)=MD0L )=-M1{L)})-M2(L)
Al2) = ME(L)*,0024/238.
GC T3 1aC7

CUNT InE

Al3) = A(3)*1,605

pla) = A(4)*1.C05

AlS) = A(5)*x]1,C05

A(6) = A(s)*%1.C0Y0

A(LU) = 0.001275

A(1l) = C.0G5071

MIL) = ALlL)I*239./7.0024
HCLL)Y = A(4) %240./7.6024
MI(L) = A(5)%241./7.6024
M2{1) = A(6) % 2424/ .6024
FOlL)Y = 602565 (L )= L) =MoL ) =ML )=M2 (L)

A02) = Aol Y*a0024/230.

CONT INUE

ne L o I=1l, 14

[S=2+[-1

TT=2%1

WPTTE (L932) NAMELIS )Y RNAMILIT Y A(T)

> o >

41
42
43
44

LL



114

1ol

1011
1990

105

CChTINUE

CUNTIMF

TA =)

LIFF = LIFF+]

IF(KToNT L)) GO TG 1000
IF(LIFR.EQ.1) GU T4 1¢Ce
ML = 1oCobsE-0FFK
TRFIDNELK WL TL.0.0) GO TS 1010
TP(NFLKal Te0WI0L) 62 TO 117

NZOF = A(11)/7(ACL0)+A(11))
DENF = D20F=0.003
ACLL) D2CF*0.006338

ACLQ) = {1.-D2CF)*0.0NDE3T3

Al5) = D4031764(A110)/72.4A(11)/2.)
GO T 1011

CONTTHUE

DHLK = 9,0-DN1LK

IF(NFLK.LT-0.001) 6O T( 117

n2ar = A{11)/7(A(10)+A(11))

Ngur = D20F+C.003

ACLL) = N2CF*G,006338
ALLU) = (1e=D20F)%0.006375

A(Y) = D321 T6+(A{IC)Y/Z2a+A1L1)/2,.)
CONT INIE

CONTINE

Dt 105 J=1y 04

SUMkF(J) = 0.0

SuUshF(J) = Ca0

CuhT INUS

nro19o K
STTHRE(K)

SICR{K) = 2.0

o
[
-
S

45

8L



105

STSR2(K) = 0.0
CURTINT

BGSE = 3.0

AG50T = 0.0

™ = 1

c =1

~ T )

CURTUINUE

IF (1C.5T,0) G TO 8
TP = TYP+1
IF{14P.5T.40) RETURN
WRITE (6453)

N 4 I=1,18

WRITE {(64954) 1,SC(T)
CUNTTIUF

Ny 5 T=1473

15=2%]-1

[T=2%]

WRITE (6946) NAME(TIS) NAME(LIT)

"5 J=1,415%

WRITE (5947) AXDS(IeJdyK)ek=1y15)

CONTINJF
DO 6 I=1,y0
[5=2%x1-1
[T=2%1

WETITE {o4950) NAME(LIS ) NAME(IT)

ne g ~|:ly S

WRTTE (6948) JaXXALT 9 d) o XXFLT 9 J) o XSEAT3d) o XSTUL ) o NULTJ)yMU(T4J)

Le ZYT(141)
CUNTINUS

ng f Izlplzt
15=2%] -1

D> D DD DD >

L&

47
4t
49
50
51
52
5%
54
5
56
57
58
59
60
61
62
63
A
65
66
67

6L



YOO L

10

SO O e

1T=¢%*

WRITE (6951) MNAPE(CIS )y NAMEL(IT)

B T J=lyl8

WRTTE {64952) JeXXALT3d) o XSTLTIyJ) o XSTOT 3J) gHMULTZJ)2Y5(1,J)
CLATINUE

GC T 155

CUnYIHE

GBTATM MACROSCIPIC CROSS SECTIONS

DC 10 d=1,34
DO ¢ I=1,14

SXALT,3) = XXA(1,4J)
SXFUI,4) = XXF(144)
SSE(T,4) = XSE(I., )
SSI(I,3) = XS{{1,)

XXLELT g J)Y=XXA(TJ)xA(])
XSEAT,d)=XSF{T,4J)=A(1)
XST{I,3)=XST{T,d)%a(1)
CUNT INGE

NC 19 T=1,46
XXF(I,J)=XXF(IvJ)*A(¥)
C A tnyE

NS 11 =149

00 11 J=1,415

Ne 11 X=1,15

SOSCILaJdaK) = XDS(T4d,4K)
XUS{TedaKYI=XDS{T,J,K) A1)
ConTINIF

SUM MACRGSCUOPYC CROSS SHCTINGNS
CF ALL ELFMENTS FOR FaCH MICKO=GROUP

D> D> > >

> D> D>>rD>

> D> D> I >

> > > > >

6R
6%
10
71
72

73
T4
75
76
77
78

70
80
51
32
83
84
0 e

36
37
38

a6
90
91
92
93



— D

“x
I

13

13

CunTINg=

[A=TA+]

IF (lA.NEFLL) G0 T 15

3 13 J=1,34

N7 13 I=1,46
SUPKFE{JI=SUMKFLJ)+XXF{T,J)%KAPPA(T)
SUMNFLI) =SUMNF(IY+XXF( T, J)NU{T1,4J)
CONTINUE

DE 14 J=1,4234

NC 14 K=1,434

XDS1(XyJ) =Ca0

NG 14 I=1,6

XUS1{KyJ) = XDSLI{K,J)+XDS{T,K,4J)
ConTInr

Nt 21 J=1434

SUALY)=C.0

SURES(J)=0.0

SURIS(I)=.0

TreM3(Jd)=0,0

BETA(J)=0.0

Nt 16 1=1,14
SUMALI)=SUMA(J)+XxXA(T,J)
SUMFS(J)I=SUMFS{J)+XSE(T,4)
SUMIS{IY=SUMIS{UI+XST{T,4J)
TERMI(I)I=TERMI I {1 0-MU(T4J)IxXST(T1,J)
BETA(II=PETALI)+LYE(TyJ)=XSE(T,Jd)
CONT INUE

SUMA(I) = SUMALIY+BETA(II .1 .0-P(J))
AXA{2,d) = XXA(2,0)#DRETA(JIX(1.0-P(J))
ConT INYE

CONT INUF

D> D> D>DD>D> P

P> oD DD >

> p

94
95
9¢
9y

100

101

102

103

104

110
112
113
114
115
116
117
11¢
120
121
122
123
124
125

156
111

18



OOND

17

s

1%

29

200

;O

CALCULATE DTFTUSTUN COFFFICIENT, MICRO-GROUP FLUX,

NEUGTROGM DENSTTY AND SUOWING DUWN DENSITY

DI 200 J=1,34

TITALI)=C.0

PEII=LeN /03005 (SUMACY) +SUN TSI +TERMB(I)))
GAFNAL ) =D () RGSO+SUMA (I +SUMTIS(J)

IF (J.6Ta1) GO TO 17

PHT LI =SOLJ)/(GAMMA (I +4.0%3FTA(I))
PRIU(L)=4.0%PHI(1)

GF(1)=0FTACL)*PHIU(L)

GFOTY 20

CONTINUF

JJ=J-1
Y13 K
TOTLL(S
CUNTTNY
CNTINUE

1,JJ
=TCTALCJ)+#XDS1(K,JY) #=PHI(K)

)

PHTLI) = (SOOI +TOTAL () +(BETACYI+BFTA(II)IRPHIUGII N/ (GAMMA(I) +( 4.0

Lx3ETA(JS)))
PHIUV(I)={4.0xPHT(J))=-PHTIU(JI)
CRLJI=35TA(J)*PHTIUL(Y)
COHTINUFE
APHTI(JY=SUMA(JI ) H=FHIY)

FNPHI( ) =SUMNF(JYRPHI(J)
FXPHI(S)=SUMKF{ D) =PHI(J)
NASCPH(II=D(I ) ®AGSGEPHTI(J)
CONTINUF

THIFE SROUP CALCULATTONS

PP oD DDLEDDPRP>IDDD DD D> > P> D>

> >

126
127
128
129

118
130
131
135
134
135
126
127
138
140
142
143
144
145
l14¢
147
1483
14<
150
151
152
153
154
157
158
156

[4°]



O e

(@]

=1

IH=12

NC 23 I=1,3

PEIM{I)=0.D

APHIM{T)=040

D#(I1)=3.0

FHPHTIN(T )I=0.0
FYPHIM(I)=0.0

NC 22 J=15,1F
PHIM{T)Y=PHIM{T)Y+PHTI(J)
APHTIM{ L)Y =APHINM(I)+APHI(J)
OMLTD)=9 (1) +CLJ)=PHI ()
FNPHIMUTY=FNPHTISM(T)Y+FNPHI(Y)
FKPHINA{T)=FXKPHIM(I)+FKPHI(J)
CONTINUF

Tr=1TH+]

IF (T1.F3a1) 1R=17

I (Te5)e2) IH=L4
STCALL)=APHTIM(T)/PHTIM(T)
DE(D)I=D(T)Y/FRIV(T)
NMSTIGE(T)=ENPHIM{T)Y/PHIM(Y)
KSTIGF({T)=FKPEIM(T)/PHIML{T)
NESQFI(TIY=0M (1 I®15GSQ
CUnmTINYF

REMOVAL CRESS SFCTIUNS

SUM12=0.0
SUMLS=940
SU#¥23=0.C
NC=Ca0
SIGA1=1,.0
NSIGFL=0.0

>

S>> D> DD B> D>

D> DD DD

161

163
164
L&5
1cé
167
168&
169
170G
171
172
173
174
175
176

178
17¢
140
121
132
1832
135
18¢
187
188
189
190
151
192
123

£8



P

110

26

OO

KSTIGFLI=040
TNUBR=J.0
ENENBRK=0.0
FDEN=J.0

NE 130 J=1,410

DC 24 K=11417
SIHy12=50ML2+XNDS1(J4KY *PHI{J)
CONTINUE

NC 100 K=1L434

SUMLID = SUMLIL+XDSTI(JeK)Y *PHI(Y)
NC 25 K=13,54

PO 26 4=11417
SUMZ23=5UM234XNS1(JyK) %PHI(J)
CONT D)%
STORELL)=RT01C)/P=IM{])
STORE(2)=QF(17)/PHINM{2)
SITRALY=STIGRE(L)+SUMLIZ2/PHIV{L)
SI5R2)=STIGREL2)4SUM23/PHIM{2)
SIGRZ(L)=5UML13/PHIM(1)

CUMY INUFE

CNF GROUP CALCULATIONS

PEINT=PHIA(1)4PHIM(2)+PETIMF(3)

NC 23 1=1,3
CC=DC+IF{T)*PHIMT)/PHINMT
STHAL=5TGAL+STGALT ) *PHTIM{T ) /PHIMT
NSTGRLI=MNSICFLI+NSTIGF(I)*PHIM(T )/ PHINMT
KSIGFRL=KSICFI+KSIGF (T )*PpHIM(TI)/PHTMY
CORTINUE

> B> D>D> D

> D>

P> DD DIDDD> D>

194
155
196
157
198
199

202
203

209
210

213
214
215
220
221
222
223
224
225
226
2217
228
229
230

%8



eNu Rl

21

101

5%

EFFECTIVE MULTIPLTICATION

DU 29 [=1,24

CEPNU=EFRFAURFNPHI(T)

FEDFENECRECENATPSAPHOT )Y #APHI(T)

CONTINUR

FEFR=CRFTNG/FADEN
WRITE (6H443) LIFF,EFFK
FORMAT (/795X VITFRATION

TT {36500 T4C.0) GO

N7 320 1=1,434%

Pl = DPNUBKSEIXXALZy Y)I=XXEL 2T )+ XXA {4y T)=XXF{4,T))%PHI(T])
PR3 =EPEABF #AXXALLy T)+XXAL2, I)+XXA{(S, T} )=PHI(T)

CONT INUES
A= AYSR/LEDTNRR
CuoxTINJIF

N 10 I=1,14
EILAMT) = CL0
FRODO(I) = 040
CunT L=

D €1 J=1,34
NC 59 1=1,14

S5 (Ledr= XXAE(T )
FRUDI(L) = FRODOLI)+BBS(I,4)

CONT TN
NG 60 I=1y6

FIS(Y,J) = XXI(1,J)
SILEOTT)+FIS{I40)

BrLeu(l)

11 339X s 3HK=EFF T1S5,F3.5)

ERECDING

> > DD D> D> D>

> > P> D> >

D> > >

233
234
235
236
237
238
239
240

24727
243
244
245
24¢

248
249
250
252

S8



6)
61

127

123

121

120

1i9

CONTINUE

CONTINUF
15 = 1
TH = |9

PO 125 K=1,2
ne 11y 1=1,14

XA(T4K) = Q.C

XTUI+K) = CaC

XC{I4K) = C.0

30120 J=16,1H

IF(l.E2.2)YG0 TG 127

XA(T,K) = XACT K)+SXA{T,J)*PHT(J)

G T 148

CUWNTINIE

XELT oK) = XA(DIZK)+XXA(T,J)XPHI(J)/A(2)
COMTINUTG

[F{T5Te6}G0 Tt 121

XELL oK) = XFUT4K)+SXFUL ) %PHI(J)
XLLT4K)Y = XA(T,K)=-XF{T,4K)

500 T3 1720

CENTINJT

XC{T4K) = XA(],4K)

ConNT INGE

XCAT4K) XCUT4K}/PHINM(K)

XELTK) = XF{T,K)/PHIM(K)
XA(ToK) = XA{I4K)/PHIM(K)
CONTINF

I5 = IH+1

[F{¥acdal) TH=17
TF{K.FE)e2) TH=24

ComTInNg*-

HGSE=ERLSUHRGSOT

253

98



112

109

110

111

117/

TE {TALLTLIB)Y GG TGO 12 A 7254
N Tle J =134

XX&(2yJ) = XXA(29J)-8FETA{J)%(L.C-P(J))

CUmMT INUE

N 110 J=1,54

NG 109 I=1, 14

XXPUTed) = SXA(1,4)
XSt{TyJ) = SSEA(I,J)
XST{T,J) = SST{I,J)

CONT INUF

DOOLLIO T=1,4

XXF{1,4J) SXFT44)

CONT INYF

DO 111 I=1,6

NC11L J=1,15

N2 111 K=1,15

XDS{ T deK) = SDOS(1,4,U,K)
CediTIngs

IF(KT.SN.0) Gl T 11¢

NILK = ABS{1.0868=FFTK)
IF(DRLCoLT,0.001) KT = KT+1
IPADELK. LT« 23.001) GO TC 117
63 Ta 1004

COMTINUF

FYLls = PHIM{1)}/PHIM(3)

Y5 = PHIMIZY/PRIMD)

DO 1002 KR=1,5

STOAT{MR) = A(O)RXA(94KR)I+A(T)%XA(T74KR)

L8

XES(KR) = XF(l,KP)*1,0F-24
XFC{KR)Y = XF({2 KPP} %1l,0F=24
XEGLLR) = XF(3,KE)*%1,0F=-24

XEa (<)

XEQ4,K¥ ) *] 0F=24



13502

C

26
37
33
45
40
49
52
455
59

51

X1{KR)
XF2(KR)
XC5(Ke)
XCI{K2)
XC3{KR)
XCO(KK)
XCLIKR)
XT2{KR}
XAD(KR)
XAB{KR)
XAO{KR)
XAU{KR)
XA1L(KR)
X8 2{KR)

XE (B KR)®1 ,0F-24
XF{6 k) =1, 0F =24
XC{l yKRIX]1 ,0F=24
XC{24KRY*],0F-24
XCE3 4K ) ¥ L 05=24
XC{44KR)%],0F=-24
XCUS Kt ) %1 4 QF =24
XCUhHaKR )XY LO0F=24
XES(KR)+XCH{KR)
XFE(KRY+XCo(KR)
XES{KRY+XCO{KR)
XFC{XRY+XCO(KR)
XFL(XKRY+XCL1(KR)
XE2{KR)+XC2(KR)

LU T I I [ {1

(L I B R R {}

(L]

CUMNT TNUR

SIGFP?
STGFP,
RETURN

FURMAT
FLURNMAT
FURMAT
FORMAT
Foirmar
FURMAT
Fioatat
Fusmar
FORMAT

SALI2)RXA(12,92)42(14)%XA14,42)
= AULIS)EXA(LD,5)+A014)%XA{14,3)

(5F10e5)

(6710.0)

(10F8.0)

{70(284),2X}))

(7/77+933X92THD LW SCATTERING MATRIX FOR 92A%4/)
HXe15{F5.3,1X))

(15Xych4y24X955a 1)

(5Xs 12y 7(2X4F244))

(6(/) 930X 1EHTINPUT  OATA  FOR 92844 /77 54Xy SHGROUP »4 Xy 3HXXA

Ly (X 3HXXFE g TX g BHXSE s TX g ZHXST 9 IX 9 2HNU 9 EX g 2HMU o 8X 9 IHZYE o/ 9 T X 94 (6X 94 H{

28000 7)
FURMAY

(C{/7) 20X, LEHINPUT  DATA  FOR 92049 //77 44Xy S5SHGRTUP 38X, 3HXXA

Ly LLXy3AXSE 9y L IX g 3HXST g L1 Xg o HMUp 12 Xe 3HZIYF /97Xy 20 10X s 4H(3N))Y/)

DD OS> D>

256
262
263
264
217¢
217
278
257
230
281
282
233
284
285

88



FLPEAT (5Xe1245(6XeH804))
FORPAT (20/7) 922X e 53HNORMALTZLED
JUPy 3TA, 3HTRACTIUN /)

FUPMAT (19X T124939X,F544)

FND

FISSTICN

NEGTRUN

SOURCES// 915X SHOR YD

> D> > >

286
287
298
289
299

68
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FASCON-2 Output
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91

e tnes  [NPUT INFORMATION #sssoxiss

TABLE OF DENSITIFS

NAME DENSITY

({1/BN~-CM)
U-235 ’ 0.,0000327
U-238 0.013050n
PU~239 0.£009273
PU-240 0.0002888
PU-241 0.0001877
PU-242 0.0000500
SS 304 0.01098C0
SODIUM 0.0
OXYGEN 0.0340100
HYDROGFN 0.0098680
DEUT. 0.0
BORON 0.0
FePo U 0.0

FePe PU 0.0



92

NORMALIZED FISSTUON NFUTRCN SCURCE

GROUP FRACTICNA
1 0.0222
2 v.1082
3 C.21C>
4 0.2313
5 0.1803
6 0.1147
7 U.C648
8 0.0340
9 0.0171

10 C.Clel

11 0.0

12 0.0

13 0.0

14 0.0

15 0.0

16 0.0

17 0.0
0.0

-—
x



0.0
0.0
0.0
0.0
o.o
0.0
o.o
0.0
0.0
0.0
0.0
0.0
0.0
g.0
0.0

0.0

0.0

DOWN SCATTERING MATRIX FOR U-235

0.027 0.177 .0.420 0.499 €.380 0.220.0.105 0.044 0.C18 0.008
0.076 0.285 0.455 0.423 0.275 0.144 0.065 0.027 0.011

0.0

OOCOOOOO?.0.0.00
)
CO0O0CO0OOCOOQOOO

[> NN -N-NiRoNoNeoNl s NoN-NoN N ]
[]

s & & & 6 8 o 0 & o

CO0O0OCOOOOOOOOCOCCO

»
-

0.0

OCO0CDOO0OO0OOOO

OCCODOOCOOOCOOO
* o & 6 o 6 o ® o o 0 0 & O

® & 0 & & » o

QLULOOOCOCODOOOOOLOOD
.
POO00000O0COCOOCCOmN

OCO0OO0OO0O0O0OOO0OOO
¢ o 0 0 0 0 8 0 & 0 0

[~N oY -N-NoNoNoNoNoNoNa]

C o
v @

.
cCoOOUOoOO0OO0OO0OCCOCO

[“NeoNoNoRoNsNoNoNoNoNoN=]

o & & & 5 0 b 3 8 &

0.165 0.388 0457 0.347 0.199 0.096 0.042 0.016

0.254 0.408 0.375 0.244 0.128 0.C57 0.024
0.0 0311 0.368 0.279 0.16C 0.078 0.034%

0.0 C.0 0.361 0.334 0.216 0.113 0.052
9.0 C.0 0.0 0.381 0.289 0.16€ 0.080
0.0 0.0 0.0 0.0 0.336 0.218 0.114
0.0 C.0 0.0 0.0 0.0 0.239 0.137
0.0 0.0 0.0 0.0 0.C C.0 O.114
0.0 0.C 0.0 0.0 0.0 0.0 0.0
«0 C.C 0.C 0.0 0.C .0 0.0
-0 0.0 0.0 0.0 0.0 G.G 0.0
-0 0.C 0.0 0.0 0.0 0.0 .0
-0 0.C 0.C 0.0 0.C 0.C 0.0

DOWN SCATTERING MATRIX FCR U-238

C.757 C.604 0.345 0.167 0,072 0.028 0.012
0.633 0.587 0.383 04200 0.091 0.C38 0.015
€Ce560 GC.£65 0.506 0291 0.141 0.C61 0.024
0.371 C.600 0.55€ 0.363 0.19C G.C86 0,036
0.0 0+457 0.544 0.413 0.236 C.115 0.051

0.0 0.0 0.467 0.433 0.283 C.147 0.067
0.0 .0 0.0 0.420 C.319 0.183 0.089
0.0 .0 G.0 0.0 0.317 0.206 G.103
0.0 .0 0.0 0.0 0.0 0.204 0.113
0.0 0.C 0.0 0.0 0.0 0.C O.111
V.0 0.0 0.C 0.0 0.0 g.C 0.0
G.C C.C 0.0 0.0 0.C c.C 0.0
0.0 0.0 0.C 0.0 0.C 0.C 0.0
0.0 C.C 0.0 0.0 0.0 0.C 0.0
0.0 c.C 0.C 0.0 0.C 0.C 0.0

0.003
0.006
0.010
0.0l
G.021
0.023
0.038
0.049
0.057
0.058
0.0438
Q.0

0.0

0.0

0.0

o.n-

£6



¢ 5 o 8 & & 0
[-N-N-N<N-N-N-NilfeNoNoNeN-N-N)

0C000OCO0COOO0O0O0OO

¢ b 0 0

CCOoOOOoCOUOOOUOCOOOO

CO0CO0OOLUOO0COOCOOOOO

DCWN SCATTERING MATRIX FCR Py-239

0.016 0.101 0.243 0.292 C.223 0.129 0.062 0.C27 0.010 C.005 0.001 0.0

0.0
0.0 0.064% 0,241 0.394 C.366 0.239 0.125 0.C57 0.024 0.009 0.004 0.0 0.0
0.0 0.0 0.143 0,338 C.402 0.306 0.176 0.C85 0.C37 0.014% 0.006 0.001 0.0
0.0 0.0 0.0 0e214 0.345 0.320 0.209 0.109 0.049 0.021 0.008 0.003 0.001
0.0 0.0 0.0 0.0 0.241 0.287 0.217 0.124 0.060 0.027 0.011 0.004 0.002
0.0 Q.0 0.0 0.0 C.0 0.226 0.209 0.137 0.C71 0.032 0.014 0.005 0.002
C.0 0.0 0.0 0.0 0.0 0.0 0.187 0.142 ¢.C82 0.039 0.017 0.007 0.003
0.0 0.0 C.0 0.0 0.0 0.0 0.0 0.154 0.100 0.052 0.024 0.010 0,004
0.0 0.0 0.0 0.0 G.0 0.0 0.0 0.0 0.126 0.073 0.035 0.015 0.006
G.0 0.0 8.0 0.C G.0 0.0 0.0 0.0 g.0 0.106 0.055 0.025 0.010
0.0 0.0 C.0 0.0 C.0 0.0 0.0 0.0 G.0 0.0 0.091 0.044 0.019
0.0 0.0 V.0 0.0 C.C 0.0 0.0 0.0 Cc.C 0.0 0.0 0.083 0.038
.0 0.0 0.0 0.0 C.G 0.0 0.0 0.C C.C 0.0 0.0 0.0 0.080
C.0 Je0 0.0 Je 0 G.C 0.0 0.0 0.0 C.C 0.0 J.0 V.0 0.0
0.0 0.0 0.0 0.0 C.0 0.0 C.0 C.0 C.0 0.0 0.0 0.0 0.0

DO%N SCATTERING MATRIX FCOR PU-240

0.023 0.140 0.333 0.3%4 C.300 0.172 0.€33 0.636 C.01l4 0.006 0.001 0.0 0.0
0.0 9.061 C+230 0.377 €.350 0.229 0.120 0.054 0.C23 0.009 0.004 0.0 0.0
0.0 J.0 0.140 0.331 C.392 0.298 0.172 0.C83 C.036 0.014 0.0C6 0.001 0.0
0.0 J.0 0.0 0.184 0.295 0.273 0.177 G.C9< 0.C42 0.C17 0.006 0.003 V.00l
d.0 J.0 0.0 J.0 C.134 0.160 0.121 0.C69 0.634 0.015 0.006 0.002 0.001
J.0 Q0 0.0 0.0 C.C 04242 0.227 0.145 0.078 0.036 0.015 0.006 0.002
0.0 J.0 0.0 J.0 g.0 0.0 0.377 0.287 0.165 0.080 0.035 0.014 0.006
0.0 0.0 c.0 0.0 C.C 0.0 0.0 0.301 0.195 0.102 0.047 0.019 0.007
0.0 3.0 0.0 0.0 C.o 0.0 0.0 0.C 0.133 0.077 0.037 0.016 0.006
C.0 2.0 CeC 0.0 C.C 0.C d.0 0.C c.C 0.015 J.008 0.C04 0.001
0.0 0.0 0.0 0.0 G.C 0.C 0.C 0.0 C.0 0.0 0.0 0.0 2.0
C.0 D.0 0.0 0.0 C.C 0.C 0.0 0.C C.0 0.0 0.0 0.0 0.0
C.0 0.0 0.0 V.0 C.0 0.0 0.0 0.C 0.C V.0 0.0 0.0 0.0
Je0 0.0 0.0 Va0 C.0 0.C 0.0 0.C 0.0 0.0 0.0 0.0 0.0
0.0 J.0 0.0 0.0 C.0 0.0 0.0 0.C C.0 V.0 0.0 0.0 0.0

%6
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R EEEEEEEREEEERER
COO0CLOOOOOEOCOOLL OO

CO0COOOCOLCOOCCO

DCWN SCATTERING MATRIX FOR PU~241

0.017 J.110 0.269 9.327 G.252 0.146 0.C70 0.031 0.012 0.006 0.00l 0.0
0.0 0.058 0.218 0.355 0.330 0.215 0.112 0.€51 0.021 0.008 3.003 0.0
0.0 0.0 0.126 0,295 0.354 0.269 0.155 0.(75 €. 033 0.013 0.005 0.001
0.0 0.0 0.0 0.169 C.271 0.251 0.163 0.C85 0.038 0.016 0.006 0.002
0.0 0.0 0.0 0.0 €C.188 0.225 0.171 0.C98 0.C48 0.021 0.009 0.003
0.0 0.0 0.0 0.0 C.0 0.243 0.226 04148 C.C77 0.035 0.015 0.006
G.0 0.0 0.0 0.0 c.0 0.0 0.264 0.200 0.115 0.056 0.024 0.010
0.0 0.0 0.0 0.C C.0 0.0 0.0 0.241 0.13% 0.073 0.033 0.014
G.0 0.0 J.0 .0 C.C 0.0 0.0 0.0 0.104 0.060 0.029 0.012
0.0 0.0 g.0 0.0 0.0 0.0 0.0 0.0 0.C 0.0 0.0 0.0
0.0 0.0 0.0 0.0 C.0 0.0 0.0 0.C 0.C G.0 0.0 0.0
0.0 0.0 c.0 0.0 0.0 0.0 0.0 0.C g.o C.0 0.0 0.0
0.0 0.0 0.0 0.0 C.C 0.C 0.0 0.C 0.C V.0 Q.0 0.0
0.0 0.0 6.C 0.0 C.C 0.C G.C 0.C C.C Je 0 0.0 0.0
0.0 J.0 C.¢ 0.0 0.0 0.0 0.0 0.C 0.0 v.0 0.0 0.9

DCkN SCATTERING MATRIX FCR PU-242

0.025 0.154 0.365 0.433 C.329 0.189 0.091 €.C3S C,015 0.CO7 3.002 0.0

0.0 0.069 C.261 0.428 C.399 0.261 0.134 0.062 0.026 0.010 0.004 0.0
0.0 0.0 0.160 C.380 Ce4>1 0.343 0.197 0.C95 0.C42 0,016 0.007 0.002
0.0 0.9 0.0 V. 203 G.325 0.295 0.194 0.101 0.C45 0.019 0.007 0.003
0.0 0.0 6.0 0.0 0.105 0.126 0.C56 G.C55 C€.027 0.012 0.005 0.002
0.0 0.0 0.0 0.0 C.GC 0.304 0.28% 0.187 C.(S7 0.045 0.019 0.007
C.0 0.0 0.0 0.0 C.0 0.0 0+356 0.301 0.175 0.084 0.036 0.015
C.0 0.0 0.0 0.0 C.C V.0 0.C 0.3Cl 0.195 0.102 0.047 0.019
0.0 V.0 0.0 0.C C.C 0.0 0.0 0.0 0.154 0.089 0.043 0.016
.0 0.0 0.0 0.0 C.C G.0 0.0 0.C C.0 0.037 0.019 0.009
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.C 0.C 0.0 0.0 0.0
C.0 0.0 0.0 0.C c.C 0.G 0.0 0.C c.C G.0 0.0 0.0
0.0 J.0 0.0 0.0 c.C 0.0 0.0 0.C 0.C 0.0 0.0 Q.0
0.0 0.0 0.0 0.0 €.C 0.0 0.0 0.0 g.C 0.0 0.0 0.0
G.0 0.0 C.0 0.0 0.C 0.0 0.0 0.0 C.C 0.0 0.0 0.0

[~ N-N-N-X-NeNoNoNeleN-oNo ol
EEEEEEEEEEEERE
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DOMN SCATTERING MATRIX FOR SS 304

0.004 0.098 0.262 0.345 0284 0.233 0.037 0.C 0.0 0.0 0.0 0.0
0.0 0.164 0.359 C.337 0.186 0.176 0.042 0.C10 0.0 0.0 0.0 0.0
0.0 0.0 0.448 0.109 0.179 0.184 0.C70 0.G16 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.476 0.246 0.0 0.005 0.C C.0 0.0 0.0 0.0
O.0 0.0 0.0 0.0 C.0 0.241 0.048 0.€21 0.0 0.0 Ja. 0 0.0
G.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0C 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 d.0 g.C 0.0 0.0 0.0
g.0 0.0 0.¢C 0.0 C.C 0.0 0.0 0.0 G.C 0.0 0.0 0.0
G.0 0.0 c.0 0.0 C.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C.0 0.0 0.0 0.0 0.0 0.C G.C 0.C 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.C g.0 0.0 0.0 0.0
0.0 0.0 c.0 0.0 C.0 0.0 0.0 0.C 0.0 0.0 2.0 0.0
8.0 0.0 c.0 0.0 g.0 0.0 0.0 0.C C.C 0.0 Q.0 9.0
C.0 0.0 C.C 0.0 0.C 0.0 0.0 0.C 0.0 0.0 0.0 0.0
C.0 V.0 G.0 0.0 0.0 0.0 0.0 - C.C C.C 0.0 0.0 J.0
DOWN SCATTYERING MATRIX FGR SCDIUM
Cel79 04182 €.125 0.C68 C.031 0.013 0.005 0.C02 0.001 0.000 0.000 0.0
g.0 0.200 0.16% 0.C99 0.050 0.C22 C.CG9 0.C03 0.COl 0.000 0.00C 0.0
0.0 0.0 0.304 0.063 0.05¢ 0.032 0.C15 0.CC7 0.C03 0.001 0.000 C.000
3.0 Q.0 G.0 0.335 0.Cl5 0.C 0.C 0.0 c.C 0.C00 0.000 0,000
g.0 0.0 0.0 0.0 0.238 0.203 0.€Cl 0.C 0.C 0.0 0.0 0.0
J.0 0.0 .0 J.0 c.0C 0.025 0.C85 QC.C41 0.C15 0.003 0.00C 0.0
G.0 0.0 g.0 0.0 c.0 C.C 0.0 0.0 0.0 0.0 0.000 0.000
0.0 0.0 0.0 g.cC c.0 0.0 0.C 0.C C.0 0.0 .0 0.0
V.0 ' 0.0 0.0 0.0 0.C 0.0 0.0 0.G 0.C 0.0 2.0 0.0
C.0d 0.0 g.C 0.0 C.C 0.C 0.0 0.C 0.C 0.0 0.0 0.C
C.0 0.0 0.0 V.0 C.C 0.0 0.¢C J.C c.C 0.0 J.0 J.d
0.0 0.0 C.0 0.0 c.C 0.C 0.0 V.0 Cc.0 0.0 .0 0.0
J.0 0.0 0.0 0.0 C.0 0.0 0.0 C.C C.C 0.0 0.0 V.0
C.0 0.0 0.0 0.0 G.0 0.C 0.0 0.0 c.0 0.0 0.0 0.0
G.0 0.0 C.C V.0 C.C U.C 0.0 0.0 C.0 0.0 0.0 V.0

]
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DOWN SCATTERING MATRIX FCR OXYGEN

97

Q000002000000 ODO
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00000000000

0000000000000 0QO
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00000000000 DOO
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INPUT DATA FOR U=-235

GROUP XXA XXF XSE Xst NU 4V LYF
(BN) ({BN) (BN) (BN)

1 1.6935 1.6900 3.3000 1.3690 3.4890 0.8182 0.0015
2 1.1925 1l«1850 4.4500 1.7710 3.0630 0.7752 0.0019
3 1.3080 1.2900 4.6500 l.7220 2.8050 C.6849 0.0027
4 13595 1.3150 3.9500 1.5040 2.,6480 C.5519 0.0037
5 13500 1.2450 3.8500 1.2490 2.5520 Ce4649 0.0046
6 1.3700 1.2050 4.4000 1.1110 2.5040 C.3739 0.0050
7 1.5150 1.2850 55500 0.,972¢ 2.4150 0.2883 0.0061
8 " 147350 1.4250 7.00G0 0.7540 2.4580 Oe2l43 0.0067
9 240350 1.6450 8425600 Ga4b91 2.44170 0.1442 0.0C13
i0 244200 1.8700 9.100C0 0.2174 2.440C C.C898 0.0C7d
11 29250 2.1750 $. 85060 0.0204 2.4360 0.0549 0.0081
12 3.4850 2.5150 10.3000 0.0 2.4340 C.0350 0.0083
13 40500 2.8700 10.4000 0.0 2.433C C.Cl60 0.0Ce4
14 4.6800 3.3000 10.3500 0.0 2.4320 C.C044 0.0085
15 - 5.5650 39500 13.1500 0.0 2.4310 0.CC29 0.0086
16 646000 4.6500 15.10C0 0.0 2.4310 0.0029 0.00806
17 71.6550 5.2150 16.50C0 0.0 2.4300 0.C029 0.C086
18 10.0000 7.0000 15.5060 0.0 204300 0.0029 0.0Cd6
19 12.8500 9.0000 16.5000 0.0 2.4300 0.0029 0.C086
20 20.7000 13.850C 14,0600 0.0 2.4300 0.CC29 0.C086
21 21.8000 14.5500 14.50C0 0.0 2.43C0 C.CC29 0.0036
22 32.6000 22.0000 13.0000 0.0 2.4300 0.0C29 0.0086
23 39.0000 27.€000 12.0000 0.0 2.4300 C.CC29 0.0086
24 37.0000 2605000 11.0060 0.0 2.4300 C.0G2Y 0.GC86
25 45,5000 26,9000 11.0000 0.0 2.4300 0.0027 0.0086
26 45.5000 26.9000 11.00€0 0.0 2.4300 C.CC27 0.0086
27 59.4000 32.5000 11.0000 0.0 2.4300 0.0027 0.0086
28 59.4000 35,2000 11.60C0 0.0 2.4300 g.0027 0.004d6
29 24.1000 12.4000 11.40C0 C.0 2.4300 0.C027 0.0C86
30 24.1000 12.4400 12.0060 0.0 2.4300 0.0027 0.0C86
31 14.7000 11.3000 12,6000 0.0 2.4300 c.cc27 0.0C86
32 14.7000 11.3000 11.5060 0.0 2.430C c.co027 0.0086.
33 87.9000 85.0000 11.9400 0.0 2.4300 . 0.0027 0.0086
34 262.8999 223,0600 12.€0C0 0.0 2.4300 c.CC27 0.0086



GROUP

NN NS WN -

XXA
(BN)

0.9290
0.5008
0.5730
0.4850
0.1480
0.1270
0.1170
0.1340
0.1700
0.2140
0.3380
0.4480
0.5710
0.7030
0.8620
1.0600
1.3600
1.7400
0.0140
0.0180
0.0225
0.0295
0.0380
0.0490
0.0630
0.0800
0.1030
0.1320
0.1700
0.2160
02800
G.4880
0.5530
1.1800

XXF
(BN}

049340
0.5470
0.5370
0.4150
0.02¢4
0.0G13

0.0
0.0
o.o
0.0
0.0
0.0
0.0

0.0
0’0
0’0
0.0
0.C
0.0
0.0
0.0
0.0
0.0

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

INPUT

XSE
(8N)

3.1500
4.5GGU
4.50C0
4.2000
447500
5.715C0
7.250C
$.0000
10.6500
l11.8CCv
12.6000
13.0000
13.30C0
13.5500
14,2500
14.85C0
14.80C0
12.9500
11.95C0
10.40G0
10.4000
10.4000
1C.40C0
10,40C€0
10,4600
10.4000
10.40C0
10.40C0
$.70G0
9.00C0
9.00C0
8.00€0
8.CoCo
8.0000

99

CATA

FOR

XSt
(BN}

2.1130
2.4450
2.49170
2.2260
1.8490
1.4420
1.0730
0.7100
0.4170
0.2090
0.0850
0.0313
0.003C
0.0

0.0

0.0

S 6 9 6 6 0 8 0 s 0 s 0 0o
OCO0O0O0O0OO0CO0QOOOOCO

COCO0O0O00COOCOCOO0O0OOO

u-238

NU

3.5000
3.0700
2.8100
2.6520
2.5560
2.458¢
2.463C
244420
2.4280
2.4210
2.4160
2.4130
2.4110
| 2.4100
2.4160
2.4100
2.4050
2.40SC
2.4100
2.4100
2.4100
2.4100
2.4100
2.4100
2.4100
2.4100
2.4100
2.4100
2.4100
2.4100
2.4100
2.410C
2.4100
2.4100

L2V

0.8190
0.7760
0.6860
0.£490
C.4€40
C.3730
C. 2490
Cecl40
Ce 1450
€.C900
0.0550
0.C350
0.0160
C.CC40
0.€C30
0.C030
0.€C30
C.0030
0.0028
c.CC28
C.CC28
0.CC28
c.cCc28
0.0028
c.CC28
c.CC28
0.0028
0.0C28
c.CC28
0.0C28
C.CC28
C.CC28
0.CC28
C.0C28

LYE

0.0029
0.0020
0.00130
0. 0040
0.0050
0.0050
0.0060
0.0070
0.0070
0.0080
0.0C80
0.0080
0.0C8Y
0.0080
0.0G80
0.0080
0.0080
0.0080
0.0C84
0.0084
0.0084
0.0084
0.0Ce4
0.0084
0.00¢€4
0.0084
0.0084
0.0CE4
0.0084
0.CC84
0.CCé4
0.0084%
0.0084



GROUP

OO~ WNSWN -

XXA
{BN)

21900
1.7000
1.9400
2.0200
1.7800
1.7100
1.7000
1.6900
l.7700
1.9000
2.0700
2.3000
2.5900
3.0500
3.8500
4+9000
63800
8.2600
11.0000
11.7000
20.6000
31.0000
39.0000
82.3000
98.0000
22,4000
15844000
147.3000
91.3000
9.7300
15.8000
30.6000
66.9000
520.0000

XXF
(BN)

2.3700
1. 7800
1.9900
2.0400
1.7700
16400
1.5700
1.5000
1.5500
1.6400
1.7100
1.7500
1.8300
1.9900
242600
246700
3.2700
4.7400
6.3400
10.4000
10.8C00
17.0000
19.4000
53.0C00
40.1000
12.0C00
87.5000
94,4000
48,4000
8.9500
14.0000
23.5000
48,1000
369.0000

INPLT

XSE
(8N)

3.1500

4.4500

4.4000

3.9500

4.2500

5.50C0

6.17500

79500

8.90C€0

9.75C0
10.4500
10.7500
11.1000
11.5000
12.4500
12.9500
13.3600
11.70C0
11.0060
11.0660
11.3CC0
11.00G0
11.00C0
11.0000
11.0000
11.0000
11.0000
11.0000
11.0000
11.0000
11.0000
11.0000
11.0000
11.00€0

100

UATA

FOFK

XS}
(BM)

07654
1.5220
1.50%0
1.2750
0.9741
0.6964%
0.4774
0. 34517
0.2564
0.16917
0.1568
0.1304

PU~239

NU

3.7350
3.3950
3.186C
3.0630
2.9810
2.9410
2.9130
2.8960
2.8860
2.8750
2.81760
2.8730
2.8720
2.8710
2.8710
2.8700
2,8700
2.8700
2.8700
2.8700
2.87C0
2.8700
2.87CC
2.87CC
2.8700
2.8700
208700
2.8700
2.8700
2.87C0
2.8700
2.8700
2.87C0
2.8100

(4"

0.8187
C. 77153
C.6864
0.5709
0.4635
C.3736
C.2896
Ce 2145
Ca1449
0.CH898
0.C550
€.G350
0.C159
C.0C4%
C.0C28
0.CC28
0.CC28
0.CC28
0.0028
0.0C28
c.CC28
C.0C28
C.CC26
C.CC28
0.0028
C.C028
c.Ccc28
0.0028
c.C028
0.C028
c.CC28
C.0028
0.0028
C.0028

IYE

0.0015
0.0019
0.0026
0.0036
0.0045
0.0053
0.0060
0.0066
0.0C72
0.0077
0.0080
0.CC81
0.0083
0.0084
0.0084
0.0084
0.0084
0.0C84
00,0084
0.0084
0.0084
0.0Cd4
0.0C84
0.CC84
0.0084
C.00€E4
0.0084
0.0CH4
0.00H44
0.0084
0.0084
0.0084
0.0084
0.0084



GROUP

—
OV EO~NOCONSWN -

P B e e P P g B
WOV WN

NNNN
WN=0

NN
(L

NN
- O

28
29
ae
31
32
33
34

XXA
(BN)

L.7900
14900
1.6100
15700
1.2300
C.8770
0.3770
02980
03170
0.3640
0.4580
0.5820
0.7230
C.8820
1.0300
1.,3600
1.8800
2.6700
443400
442700
79500
73500
25.4000
5646000
95,7000
04780
42.4000
02940
0.8860
3.5900
21.8000
SEIEREAR
T T
106.,2000

XXF
(BN)

1.7400
1.4600
1.5700C
1.5100
1.4100
0.7380
0.2150
0.1130
0.0934
0.0802
0.0878
0.0%83
0.CS79
0.0558
C.11l0
0.1290
0.1178¢C
0.2200
0.3¢20
0.0657
0.0812
0.C700
0.2300
0.5300
C.6900
0.0028
0.3730
C.0CC7?
0.0008
0.0014
0.0050
0.1710
2.9800
0.0500

INPUT

XSE
{(BN)

3.150C
4.50C0
4.50C0
4.2000
4.7500
5.7500
T.2500
S.C000
10.65C0
11.8000
12.6000
13.C0C0
13.3000
13,5500
14.25C0
14.1000
12.,5C00
10.50C0
1C.€000
16.00CU
10.0000
10.00C0
10.0CC0O
10.00C0
10,0000
10.00C0
1€. 0000
10.00C0
10.0000
10.00C0
10.G0CO
10.0000
10.00G0
10.0000

101

DATA

FOR

XxS1
(BN)

1.0240
1.4570
1.4740
1.0910
0.5430
0.7550
0. 9650
0.6730
0.2700
0.0290
0.0
0.0
C.0
0.0
0.0
0.0
0.0
0.0
0.0

[~ R -NoN-RoloNoNoloNoNoNol <Nl
OCOCO0O0O0O0ODLUOO0OO00OC

PU-240

NU

3.7370
3.39%0
3.1890
3.063C
2.5€170
2.9410
2.9130
2.8960
2.8E60
2.88CC
2.8760
2.8730
2.8120
2.8710
2.81710
2.817CC
2.8700
2.8100
2.8700
2.810¢0
2.87CC
- 2.8700
2.8700C
2.8700
2.8700
2.81700
2.87C0
2.870¢C
2.81700
2.8700
2.8700
2.810C
2.87cCcC
2.8700

[ 4¥

C.8190
C.715¢
C.6E56
0.5488
Ce4642
C.3730
C.2890
0.2144
O. 1446
CeCb98
0.0%850
€.C350
0.Cl60
0.0440
0.CC28
C.0G28
0.CC28
C.C028
0.0G28
C.CC28
0.CC28
0.0028
0.CC28
C.CC28
0.C028
€C.C028
€.0028
C.0028
C.CC28
C.0028
g.CC28
0.CC28
0.,0C28
C.C028

LYF

0.0015
0.0019
0.0026
0.0036
0.0045
0.0053
0.0C60
0.0060
0.0072
¢.0C76
0.C079
0.C081
0.004d3
0.0CH4
0.C084
0.0084
0.COE4
0.0084
0.0084
0.0084
0.00t4
0.0C84
0.0084
0.0C84
0.0C84
0.0084
0.0084
0.C084
0.0084
0.C084
0.0084%
0.0084
0.0084
0.0084



GROUP

B ONORNPWN -

XXA
(BN)

2.2030
1.6050
1.6620
1.8300
1.7710
1.8100
1.9050
2.1550
2.6700
3.4200
4.2500
5.1500
5.6400
6.4750
7.3850
8.3100
9.0950
10.3000
13,2500
18.7500
2506500
34.7000
42.7000
50,0000
61.5000
85.0000
194.0000
190.0000
275.5000
191.5000
46.0000
20.0000
30.0000
743.7998

XXF
(BN)

2.2000
1.6000
1.€500
1.8000
1.7000
1.7¢00
1.75C0
1.9500
24000
3.0500
3.17500
4.5000
4.8500
5.5500
6.3000
7.0C00
7.5000
8.3000
1C. 5500
15.2500
21.0000
28,1500
35,5000
38.5000
47.5C00
65.5000
149.0000
143.000C
225.0000
L67.5000
34,5000
17.3000
21.6C00
609.7000
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INPLT DATA FOR PU-241

XSE
{BN)

3.7500
4.4500
4440CC
3.5500
4.25C0
5.50C0
6.15CU
7.95C0
8.90C0O
Yo 1500
10.4500
10.7500
11.1060
11.5000
12.6000
12.3000
11.9000
11.2500
11,0000
11.0000
11.G0GC0
11.00C0
11.0000
11.€C000
11.06C0
11.00C0
11.0000
11.0000
11.0000
11.0000
11.C000
11.0000
11.0000
11.00C0

XS1
(BN)

0. 8744
1.3720
1.3300
1.0030
0.7¢54
0.7514
0.6740
0. 4806
0.2114
0.0
0.0
0.0
0.0
0.0

(=]
)

OCOo0COoOOLOODOCOOOOCCOO
OoCCOoO0OO0OOODODOODODCOCOODOO

® & & o 8 & ¢ ¢ 5 ¢ & B & & 6 & b o =

NU

4.0430
3.6210
3.3864C
3.2090
3.1140
3.0570
3.0220
3.C010
2.5890
2.9810
2.9176C
2.5730
2.9710
2.9700
2.97CC
2.9700
24965C
2.965C
2.91700
2.970C
2.91700
2.917CQ
2.91700
2.9700

2.9700°

2.97CC
2.97¢0
2.9700
2.9700
2.9700
2.9700
2.9700
29700
2.9100

4V

c.8187
C.7753
C.5506
C.4€35
0.3736
C.2896
C.2145
0.1449
C.CE98
C.C550
C.C3250
C.0159
C.CC44%
C.CC28
c.0C28
C.CC28
C.CC28
0.0G28
0.CC28
0.CC28
C.CC28
C.0C28
0.C028
c.CC28
c.CC28
C.CC28
0.0028
C.C028
c.0028
c.cc28
6.CC28
C.0028

c.co28

IYE

0.0015
0.0019
0.0026
0.0036
0.0045
0.0052
0.0059
0.6066
0.0072
0.,0076
0.0079
0.0C81
0,0082
0.0083
0.0C83
0.0083
0.0033
0.0083
V.0C83
0.0083
0.0083
0.0083
0.6083
J.0GC83
0.0C83
0.GCC383
0.0083
0.,0083
0.0083
0.0003
00,0063
0.CC83
0.0C83
0.0C8)



103

INPUT DATA FOR PU-242

GROUP XXA XXF XSE XS1 NU LY IYE
(BN) (BN) (BN) (BN)

1 1.9640 158500 3.1500 1.1240 4.0620 C.8190 0.0015
2 1.3770 1.3500 4.50C0 1.6570 3.6910 C.7756 0.0019
3 1.4320 1.31750 44,5000 1.693C 3.4670 C. 6856 0.0C26
4 1.5930 1.4750 4.2000 1.1980 3.330¢C C.5488 0.0036
5 1.7350 1.5050 4.75C0 0.4290 3.24E€0 0.%4642 0.0C4>
6 C.8250 0.5150 5.75C0 0.9460 3.198C «2730 0.6052
7 0.3700 01450 T.2500 1.0120 3.1670 0.2890 0.0059
8 0.3800 0.C950 9.0000 0.6730 31450 Ce2l44 0.0CL6
9 0.4700 0.0700 10.6500 0.3190 3.1370 Ca 1446 0.00171
10 0.5300 0.0150 11.8000 0.0703 3.1310 C.C898 0.00176
11 0.6300 0.0 12.6000 0.0 3.1270 0.G550 0.0C79
12 0.7550 0.0 13.0000 0.0 . 3e.1240 0.0250 0.uC80
13 0.9050 0.0 13.3CC0 0.0 3.1230 0.0159 0.0082
L4 1.0950 0.0 13.55G0 0.0 3.1220 0.0C44 0.0083
15 1.2150 0.0 14.25C0 0.0 3.1210 C.CC28 0.0C83
16 1.5500 0.0 14.2000 0.0 3.1210 0.0028 0.0083
17 241250 0.0 14.2000 0.0 3.1200 0.0028 0.0083
18 3.2500 0.0 13.10C0 ‘0.0 3.1200 0.C028 0.0083
19 5.0000 0.0 11.5000 0.0 3.12¢0 C.CC24 0.CC83
20 1.0000 0.0 11.0060 0.0 3.1200 - 0.0G28 0.6G83
21 7.0000 0.0 11.00C0 0.0 3.1200 c.CC28 0.0083
22 7.0000 0.0 11.00C0 0.0 3.120C c.CC28 0.0C83
23 7.5000 0.C 11.00C0 c.0 3.1200 0.0028 0.00€3
24 9.5000 0.0 11.00C0 0.0 3.1200 c.CC28 0.0C83
25 5$.0000 0.0 11.00C0 0.0 3.120C C.CC28 0.0083
26 6.5000 0.0 11.0C00 0.0 3.1200 c.C028 0.0083
27 5.0000 0.0 11.0000 0.0 3.1200 6.CC28 0.0C83
28 5.0000 0.0 11.0000 0.0 3.1200 0.C028 0.0083
29 6.5000 0.0 11.00€0 0.0 3.1200 0.C028 0.0083
30 14.5000 0.0 11.00C0 0.0 3.1200 0.CC28 0.0083
a1 15.0000 0.0 11.00C0 0.0 3.1200 0.0C28 0.0083
32 16.6000 0.0 11.,00¢0 0.0 3.1200 0.0028 0.0083
33 9.1000 0.0 11.0000 0.0 3.1200 0.,0028 0.0083
34 13.1000 0.0 11.0000 0.0 3.1200 0.0028 0.0083



GROUP

-
O VO NOWVS LN -

[ SN S
QUUaea~werwndswN

NN
BN -

WEWNRNNNN
N=QOQ OO~ W!

ww
W

XXA
(BN)

0.1310
0.0628
0.0242
0.0071
0.0043
0.0060
0.,0064
0.0073
0.0087
0.0174
0.0149
0.0331
0.0148
0.0248
0.0592
0.0213
0.0227
0.0410
0.2780
0.0255
0.2770
0.0381
0.0618
0.0586
0,0718
0.0920
0.1180
0.1520
0.1950
0.2510
0.,3210
0.4120
0.6030
1.1800

INPUT

XSE
(8N)

1.9910
203050
2.2320
2.2320
2.3290
2.7830
3.4370
3.6800
3. 7440
51280
4.48¢0
11.4540
5.L6C0
T+5960
162100
10.69C0
L2.C600
8.1800
9.0700
9.9C00

-17.40G0

10.7800
10.4100
10.3170¢
10.4000
10.4000
10.4000
10.4000
10.4000
10.4000
10.4000
10.4000
10.4000
104000
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DATA

FOR SS 304

xSt
(BN)

1.2640
12740
1.0C60
0.7280

[=]
L)

[eR-N-RoReNoNoloNa]
S ¢ 6 0 0 o o 8 0
Oo0ooCoOODOOO

o
)
[=)

cCOoOOo0
e o o @
(= NeRoR-NoN-]

o

[=]

o0oo0QCo
o ¢ 0 0 0 s 0
o o

o

0.0
G.0
0.0
6.0

4V

0.6924
0.46¢4
0.2595
0.19(C8
0.1642
0.1067
0.C870
0.0449
0.0259
0.0197
0.0144
0.0126
0.0123
0.0122
C.0122
0.0121
0.0121
0.0120
0.0120
0.0121
0.0120
0.0120
0.0120
0.0120
0.0120
0.0120
0.C120
0.0120
0. 0120
0.0120
0.0120
0.0120

0.0120

IYE

0.0053
0.0113
0.0195
0.0270
0.0295
0.0304
0.0324
0.0330
0.0350
0.0356
0.0356
0.0350
0.0349
0. 03506
0.0361
0.0362
0.0360
0.03517
0.0357
0.0357
0.0359
0.0356
0.035¢6
0.0356
0.0356
0.0356
0.0356
0.0356
0.0356
0.0356
0.0356
0.0356
0.0356
0.0356
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INPUT DATA FULR SODIUM

GROUP XXA XSE xSt MU
{BN) (BN) (8N}
1 0.1758 14940 0.6070 0.C292
2 0.0026 1.7320 0.5488 0.0292
3 0.0001 2.0280 0.4843 0.C292
4 0.0001 2.6290 0.3546 0.C292
5 0.0002 3.2500 0.4420 0.0292
6 0.0003 4.6100 0.1704 C.C292
7 0.0004 3.4950 0.0001 0.0292
8 0.0009 4.56170 0.0 0.0292
9 0.0014 3.3020 0.0 C. 0292
10 0.0013 3.5450 0.0 0.0292
11 0.0022 5.0740 0.0 0.C2%2
12 0.,0026 4.0040 0.0 C.C292
13 0.0015 4.2670 0.0 0.6292
14 0.0013 5.2390 0.C 0.0292
15 0.0014 7.879%0 0.0 0.C292
16 0.0066 29.2700 0.0 0.0292
17 0.0840 140.0000 0.0 0.C292
18 0.0107 6.5100 0.0 0.0292
19 0.0 0.0 0.0 0.0
20 0.0 0.0 C.C 0.0
21 0.0 0.0 0.0 0.C
22 0.0 0.0 ¢.0 0.0
23 0.0 0.0 0.0 C.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 ¢.0 6.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0

[ R-N-N-NeN-NeNoN-leN-NoN-Na]
[~J-Ne-NeNoN-NolNoNoNoNaNoNeoNo]



GROUP

NS bt B ot oot e gt s ot pme s
COVB~NOCOWVEEWNE=TODBONGWVSWN-

WWWWNNANNNNNNN
WNROOE~NC VDN

w
L 2

XXA
(BN)

0.2100
0.0725

[~ -N-R-RoRoR-N-N-NoNeoN-NoloN . N-N-N-N-N-NeN - N-NoN-N-N-N.
EEEEEEEEEEEREEEEEEREEEEREEREEE

COO0OO0CO0OQCOO0OOOOODOOCOCOCLOOOOOOOO0OOC

o
[

INPUT

XSF
(BN)

1.2250
1.5250
1.7000
2.1000
5.3000
3.7000
7.30CC
3.1250
3.1750
3.2200
3.21715C
3,315¢C
3.4150
3.5750
3.615C
3.7750
3.8000
3.80CC
3.80CC
3. 8000
3.8000
3.80C0
3.8000
3.8000
3.8000
3.8000
3.8000
3.8000
3.8000
3.80C0
3.8000
3.8C0C
3.8000
3.8000
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DATA

FOR OXYGEN

XSs1 L4V}
(BN}

0.2361
0.3541
0.,3000
0.1405
0.1075
0.2527
0.C740
0.C080
0.0142
c.0202
0.0260
C.0311
0.,0353
c.GC387
0.C420
0.0421
C.0421
0.0421
0.0421
0.0421
0.0421
0.0421
000421
0.0421
0.C421
0.,0421
0.0421
0.0421
0.0421
C.C4z1
0.0421
0.0421
0.0421

-]
v
[~]

EEEEEEEEEEEEREEEEREEREEEEEEERRENEEEEERE
[N oRoNoNoNoRoRoNoNolofeRoloReNoNoReNoNoNeNoNoNolloNollo N-NoNoNoNo N N4

[~ =N-NeoReloRoNoN -NeNoloNoNoNooNoNolegoleNoleReooloNoN-NeoloNoloNoNe]

0.0421

IYE

0.099%6
0.Cs00
0.C906
0.1031
C.l1198
0.0922
0.1108
0.1232
0.1243
0.1238
0.1232
C.1222
0.1209
0.1211
0.12C7
0.1211
0.1211
0.1211
0.1210
0.1210
0.1210
0.1210
C.1210
0.1210
g.1210
0.1210
0.1210
0.1210
c.1210
0.1210
0.1210
0.1210
0.1210
0.1210
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INPUT OATA FOKk HYDROGEN

GROUP XXA XSE xSt MU vt
(8N} (8N) (BN)

1 0.0 1.1650 g.0 C.£0650 1.0000
2 0.0 1.6950 0.0 0.66617 1.0000
3 0.0 2.33%0 0.0 0.6660 1.0000
4 0.0 3.11C0 0.0 C.666C 1.00G60
5 0.0 4.,1150 0.0 0.6600 1.0000
6 0.0 $.4250 .0 0.6660 1.0000
7 0.0 7.0000 0.0 0.6670 1.0000
8 0.0 8.E5CC 0.0 0.6670 1.0000
9 0.0 10.9500 0.0 0.66170 1.0000
10 0.0 13,2000 0.0 0.6670 1.0000
11 0.0 15.2000 0.0 0.6610 1.0000
12 0.0 16.8000 0.0 0.6670 1.0000
13 0.0 17.95G60 0.0 0.6660 1.0000
14 0.0 18.8000 0.0 0.66170 1.0000
15 0.0 19.4500 0.0 C.668C 1.0000
16 C.0 19.9500 0.0 0.6670 1.0000
17 0.0 20.0C00 C.0 0.6650 1.0000
18 0.0 20.1000 0.0 0.6670 1.0000
19 6.0 20.,1G00 0.0 0.667GC 1.0000
20 0.0 20.2C0C 0.0 C.6680 1.0000
21 0.0 20,2500 0.0 0.667C 1.0000
22 0.0 20.3000 0.0 0.6650 1.0000
23 0.0 20.4000 0.0 0.6670 L.0000
24 0.0 20.4500 0.0 0.6670 1.0000
25 0.0 20.5000 0.0 0.6650 1.0000
26 0.0 20.6000 0.0 0.6650 1.0000
21 0.0 20.7000 0.0 €.6650 1.0000
28 0.0 20.7000 0.0 0.6650 1.00C0
29 0.0 2C. 8000 0.0 0.6650 1.0000
30 0.0 20.9000 0.0 0.,6650 1.0000
3l 0.0 20.9C00 0.0 0.6650 1.0000
32 0.0 20,9000 0.0 0.6650 1.0000
33 0.0 20,9000 0.0 0.6650 1.00060
34 0.0 20.%000 0.0 0.6650 . 1.0000
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INPUT CATYA FOR DEUT.

GROUP XXA XSE XSt MU ZYF
(BN) {(BN) : (BN)

1 0.0 1.1500 0.0 0.3330 0.7250
2 0.0 1.6000 0.C 0.3330 0.7250
3 0.0 2.5000 0.0 C.3330 0.7250
4 0.0 2.7000 0.0 0.3330 G.7250
5 0.0 2.9000 0.0 C.3330 0.724%0
6 0.0 3.0000 0.0 0.3330 C.7250
7 0.0 3.1000 0.0 0.3330 0.7250
8 0.0 3.30C0 0.0 0.3330 C.1250
9 0.0 3.4000 0.0 0.3320 0.7250
10 0.0 3.4000 0.0 0.3330 0.7250
11 0.0 3.4000 0.0 0.3330 0.7250
12 0.0 3.4000 g.0 0.3330 0.7250
13 0.0 3.4000 0.0 0.3330 0.7250
14 0.0 3.400C Q.0 0.3330 0.7250
15 0.0 3.4000 0.C 0.3320 C.7250
16 0.0 3.40C0 0.0 0.333C 0.7250
17 0.0 3.4000 0.0 0.3330 0.7250
18 0.0 3.4000 g.C 0.3330 0.7250
19 0.0 3.4000 0.0 0.3330 0.7250
20 .0 3.4000 0.C 0.3330 C.7250
21 0.0 3.4000 0.0 0.3330 0.7250
22 0.0 3.4000 0.0 0.3330 0.7250
23 0.0 3.400C 0.0 0.3320 0.7250
24 0.0 3.4000 0.0 0.3330 0.7250
25 0.0 3,4000 0.0 0.3330 0.7250
26 0.0 3.4000 0.0 0.3330 C.7250
27 0.0 3.4000 0.0 03330 0.7250
28 0.0 3.4C0C 0.0 0.3330 0.7250
29 0.0 3.400C 0.0 0.3330 0.7250
30 0.0 3.4000 0.0 0.3330 0.7250
31 0.0 3.4000 0.0 0.3330 C.7250
32 0.0 3.4000 C.0 0.3330 0.7250
33 0.0 3.4000 0.0 0.3330 0.7250
34 0.0 3.4000 0.0 0.3330 0.7250
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INPLT CATA FOR BORGN

GROUP XXA XSE xSt MU IYE
{BN) {BN) (BN)
1 0.1500 1.3200 0.0 0.6856 0.0633
2 0. 1400 1.5000 0.0 C.53C0 0.054J
3 0.1650 1.8350 0.C 0.3515 0.1305
4 0.3150 1.7650 0.C C.1493 0.1714
5 0.2200 2.33C0 0.0 C.1193 0.1773
6 0.41750 3.4500 0.0 C.20C7 0.1610
7 0.7050 3.9450 0.0 C.16C2 0.1690
8 1.0250 3.5600 0.0 0.6852 0.1841
9 1.5650 3.3450 0.0 g.C6171 0.1886
10 2.2050 2.4850 0.0 0.0670 0.18¢£5
11 2.9250 2.0000 6.0 0.C617C V.18¢&5
12 3.6750 1.6750 0.0 0.C672 0.1887
13 4.5500 l.65CC 0.0 0.0670 0.1888
14 5.5500 1. 8000 0.0 0.C669 0.1880
15 7.3000 1.0000 0.0 0.C6170 0.1890
l6 9.4000 1.2500 0.0 0.0612 0.1884
17 12.1000 1. 4600 0.0 G.C671 0.1£86
18 15.5000 1.7C00 0.C 0.C671 C.1884
19 19.9000 2.3500 0.0 0.0670 0.1890
20 25.5000 202500 0.0 C.0671 0.1890
21 32.7000 3.0500 0.C Cc.0670 0.16890
22 42.1000 2.,9000 g.0 0.C672 0.1890
23 53.5000 3.7500 0.0 0.C6172 C.1890
24 69.5000 4.000C 0.0 0.C7C5 0.1980
25 89.0000 0.0 0.C 0.0 0.0
26 113.0000 0.0 0.0 0.0 0.0
27 146.0000 0.0 0.0 0.C 0.0
28 186.,0000 0.0 0.0 ¢.0 0.0
29 239.0000 0.0 0.0 GC.0 0.0
30 305.0000 0.0 0.0 ¢.0 0.0
3 384.0000 0.0 0.0 0.0 0.0
32 518.0000 0.0 0.0 0.0 0.0
33 669.,0000 0.0 0.0 0,0 Ue0
34 LA Al Ll b 0.0 C.0 0.0 0.0
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v

DATA FOR FaPe

INPULT

XSE xs1 ru lYE
(BN) (BN) {BN)

XXA

GROUP
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INPUT DATA FOP F.P. PU

GROUP XXA XSE xSt My IYE
(8N) (BN) (BN)

1 0.0087 0.0 0.0 0.C 0.0

2 0.0132 0.0 0.0 0.0 0.0

3 0.0202 0.0 0.C Cc.0 6.0

4 0.0283 0.0 0.0 C.0 0.0

5 0.0420 0.0 0.0 0.0 0.0

6 0.0551 0.0 0.0 G.0 0.0

7 0.0711 0.0 0.0 C.0 0.0

8 0.0942 0.0 0.0 0.0 0.0

9 0.1200 0.0 0.0 C.0 C.0
10 0.1468 0.0 0.0 0.0 0.0
11 0.1816 0.0 0.0 0.0 0.0
12 0.2447 0.0 0.0 0.C 0.0
13 0.3210 0.0 0.0 0.0 0.0
14 0. 4442 0.0 C.0 0.0 0.0
15 0.5574 0.0 0.0 0.0 0.0
16 0.8039 0.0 0.0 0.0 0.0
17 1.0368 0.C 0.0 0.0 0.0
18 1.4053 0.0 0.C 0.0 0.0
19 1.7800 0.0 0.0 0.C 0.0
20 2.1300 0.0 0.0 0.0 0.0
21 4.7200 0.0 0.0 C.0 0.0
22 5.1300 0.0 0.0 0.0 g.0
23 501‘000 0.0" 0.C 0.0 0.0
24 9.4300 0.0 0.0 Cc.0 0.0
25 4.4800 0.0 0.0 0.0 0.0
26 5.4000 0.0 0.GC 0.0 0.0
217 30.5000 0.0 0.0 0.0 0.0
28 1.7100 0.0 0.0 0.0 0.0
29 120.0000 0.0 0.0 0.0 0.0
30 2.6300 0.0 0.0 0.0 0.0
31 4.1000 0.0 0.0 C.0 0.0
32 20,0000 0.0 0.0 0.0 0.0
i3 10,0000 0.0 0.0 0.0 0.0
34 23.0000 0.0 0.0 0.0 0.0
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sexxrsss JUTPUT INFORMATION: CASE NO. 1 #s2dksas

18 GROUP RESULTS

GROUP FLUX SIG=A%ELUX NUsSIG-FeFLUX LEAKAGF
(NEUT/CM*CMeSEC) {NFUT/CC*SEC) (NFUT/CC%SEC) (NEUT/CCRSKEC)
1 0.1703 0.0041 0.0094 0.0
2 0.9145 0.0118 0.0278 0.0
3 2.1152 0.0221 0.0601 0.0
4 3.0998 0.,0285 0.0711 0.0
5 3.3263 0.0148 0.0277 0.0
6 3.5684 0.0142 0.0225 0.0
L 3.5410 0.0131 0.0196 0.0
8 3.3016 0.0131 0.0177 0.0
9 3.2718 0.0152 0.0187 0.0
10 2.9021 0.0162 0.0183 0.0
11 2.5696 0.0194 0.0177 0.0
12 2.28C9 0.0220 0.0170 0.0
13 2.,0725 ° 0.0238 0.0163 0.0
14 1.9226 0.0268 0.0168 0.0
15 1.7674 0.0308 0.0176 0.0
16 l.6363 0.0343 0.0188 0.0
17 15340 0.0407 0.,02006 0.0
18 1.4307 0.0487 0.,0257 9.0
19 1.3457 0.0273 0.0320 0.0
20 1.2484 0.0545 0.0466 0.0
21 1.1332 0.0365 0.0472 0.0
22 1.0380 0.0448 0.0655 0.0
23 0.9233 0.0600 0.0681 0.0
24 0.7556 0.0868 0.1247 0.0
25 0.5713 0.0762 0.0776 0.0
26 0.4514 0.,0294 0.0319 0.0
27 0.3336 0.0747 0.1064 0.0
28 . 0.2080 0.0371 0.0696 0.0
29 0.1349 0.0291 0.0344 0.0
30 0.056¢ 0.0051 0.0114 0.0
31 0.0871 0.0033 0.0050 0.0
32 0.0610 0.0203 0.0045 0.0
33 0.0189 0.0180 0.0028 0.0
34 0.0 0.0 0.0 0.0
3 GROUP RESULTS
GRNUP FLUX SIG=A*FLUX NU%SIG-F*FLUX LFAKAGF
(NEUT/CH*CM=SEC) (NEUT/CCOSFC) (NFUT/ZCC*SEC) {NEUT/CCoSECL)
1 26,2110 0.1531 0.2929 Oe0)
2 13,7835 0.1917 0e1249 0N
3 9.08384 06517 Ue 1535 0.0



GROUP STG-A
0.00584
0.01434
0.06624
FLUX
49.833
BUCKL ING 1S 0.0
GROUP u-235
1 0.94306-05
2 0.3566€-04
3 0.9047E~04
4 0,1378€~03
5 0.1468E-03
6 0.1599F-03
7 0.,1754E-03
8 0.1873E-03
9 0.217T7E-03
1o 0.2297€~03
11 0.2458E-03
12 0.2599€-C3
13 0.2745€-03
14 0.2942F-03
15 0.3216€-03
16 0.3532E-03
17 0.3840F~03
18 0.4679E-03
19 0.5655€-03
20 0.8451E~03
21 0.BOTBE~03
22 0.1107€-02
23 0.1177E~-C2
24 0.9143€-03
25 0.8%00E-03
26 0.6715F-03
27 0.6480E-03
28 0.4051E~03
29 0.1063€-03
30 0.7610E-04 -
31 0.4165€E~-04
32 0.2934E-04
33 0.5427E-04
34 0.0
99 0.1229€-01

NU*S1G-F
0.01118
0.00906
0.07653

1.063
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3 GROUP CONSTANTS

K-EFF IS 1.16€29

ABSORTIONS BY ISOTOPE AND GRCUP

u-238
U.2064E~02
0.6692F£~02
0.15826-01
0.1962C~-01
0.6424F-02
0.5914F=02
V.54CIF-02
0.5774F=02
0.7259E-02
0.8105E~02
0.1123£-01
0.1334F-01
0.1544F-01
0.1764E-01
0.1688F-01
0.2264E-01
0.2723E-01
0.3249E~01
0.3483€E~-02
0.2040E-01
0.2107€-02
0.4077E-02
0.1031E-01
0.7890E-02
0.4697E-03
0.1150E~-01
0.8339E-02
0.3593E~-03
0.1021E-01
0.2747E-03
0.3181E-03
0.3888E~-03
0.1363E-03
0.0
0.3293C 00

PU-239
0.3458E-03
C.1442€E-02
0.3805F-02
0.5806F-02
0.5490F-02
0.5582F-02
0.5174F~-02
0.5370E-02
0.5113F-02
0.4932F-02
0.4865F-02
0.4977F-02
0.,5438F-02
0.6310F-02
0,7435F~-02
0.9076F~02
0.1096F-01
0.13736-01
0.,2049E-01
0.2165€E=-01
0.2984€E-01
0.3339F-01
0.5767F-01
0.5192F=-01
0.9375€-02
0.4900F-01
0.2849E-01
0.1142F-01
0.8T12E-03
0.1276F-02
0.1732F~02
0.117LF-02
0.0
0.4298F 00

PU-240
0.8803F-04
0.3935F-03
0.9835¢-03
0.1406F-02
0.1182FE~02
0.90386~-03
0.3455F-03
0.2841E~03
0.2995F-03
0.3051F=-03
0.3399F-03
0.3834F~03
0.4327+-03
0.4897F-03
0.5564F~03
0.6427E~03
0.8329€-03
0.1103F=-C2
0.1687€E-02
0.,15406-02
0.2602E-02
0.2203F=-02
0.6113F-02
0.1235F-01
0.15779¢~-01
0.6231F=04
0.4085E-02
0.1771F-04
0.3452E-C4
0.1001F-03
0.5481F-C3
0.1763F-01
0.1636F~01
0.0

0,92 19F-01

KAPPA*SIG-F
0s120F=17
0.102F~-12
N0.061F~-12

KAPPA®SIG-F

SIG-R-E SIG-R S1G-R 1-3 0
0.03059 0.03239 0.0 1.41
2.C41725 0.04725 0.0 0.70
0.0 0.0 0.0 0.63

1 6R0UP RFESULTS

SIG-A NUsS 1G-F

0.02012 0.02350

PU-241
0.7041F-04
0.2755F-03
0.6568F-01
0.10n5F~02
0.1106f-02
0.1212F-02
0.12¢6F-02
0.1335F-02
0.1640F-02
0.1863€-02
0.2050F-02
0.,2205F-02
0.2194F-02
0.2337F-02
0.2450F-02
0.2552F-02
0.2619F-02
0.2766F-02
0.3347F-02
0.4394F-02
0.5456F~02
0.6761F~02
0.7400F-02
0.7062F=~02
0.6595F=-02
0.7201F-02
0.1215¢-01
0.7438E-02
0.6976F-02
0.347T1F~02
0.7517F-03
0.2292F-03
0.1063F-03
0.0
0.10907 00

0.2601F~12

BRFENDING RATIO S 040679

PU-242
0.1672F-06
N 6296F-04
0.1514F-01
0.2469F-03
0.2HBOLF=N3
0.1672F=0)
0.65515~04
0,6273F-04
0.7687F=04
0.7691F-04
0.8094F-04
0.8610F <04
0.93787=06
0.10537-03
0.10747-03
0.1268F-03
0.1630F-03
0.2325F=-03
0.3364F-0
0.4370F-03
0.3966F-01%
0.,3633F-0>5
0.34627-03
0.3509F=-03%
0.1428F-03
0s1467F-013
0.8341F~-04
0.5214F~04
0.4384F-04
0.70016~04
0.6530F=04
N0.5067F~04
0.8591F-0')
0.0
0.5094F-0)2



u-235
0.9410E-05
0.3543E-04
0.8922€E-04
0.1333€-03
0«1354E£-03
0.1406E-03
0.1488E~03
0.1538F~03
0.1739E-03
0.1775F=-03
0.1828£-03
0.1876E-03
0.1945F€-03
0.2075E-03
0.2283F-03
0.2488£~03
0.26466-03
0.3275€-03
Ue3960F-03
0.5654E-03
0.5392E-03
0.T467E-03
0.81526-03
0.6548E-03
0.5025€-03
0.3970€E-03
0.3546F-03
0.,2401E-03
005470F.“019
0.3217€E~04
0.2256E~04
0+5240E-04
0.0
0.8451E-02

FISSTIUNS PY ISGTOPE AND

U-238

0.2075E~22
0.6528E-02
0.1482E-01
0.1679€E~01
0.1146E~02
0.60075-04

COO0O0OCD2LCOLCO0OO0OOQOCO <
I.....I.I...l....??. .O?.o.o.olo.olc.o

L0000 COOCDO0OO0O0OCCOCOOISDDOAOQOOCOOCO

142F-01
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Pty-239
0.37426-03
C.150°F-02
€.3903F-02
0.5864E-02
0.5460F-02
0.5427F-02
0.51556-02
0e44592E-02
0.4703F~02
0.4413E-02
0.4075F~-02
0.3701F-02
0.3517C-02
0.3548E-02
0.3704F-02
0.4051F-02
0.4652E-02
0.6289F-02
0.7912F-02
0.1204E-01
0.1135F~01
0.1636E-01
0e1661E-01
0.3714f-01
0.2124E-01
0.5022€6-02
N0e2707F-01
0e.18267-01
Ce60O54F-02
0.8014F~03
0.1130F-02
0.1530F-02
0.8421F-03
0.0
0.2581F 00

GROUP

Piy~2490
0.655TE-04
0.3856E-03
0.9590E-03
0.1352E~C2
0.1355F-C?
0e7605FE-03
0.,2199€~-03
0.1077F-03
0.882%E~04
0.6722F~04
0.6516F-04
0.6415F-C4
0.5860F-04
0.5319F-04
0.5666F~04
0.6096%~04
0.7886F~04
0.9090F-04
061407F-03
0.,2513F=04
0.2658E-04
0.2098F~04
0.6133E-04
0.1157F~03
V.1138F-03
0.3650t-06
0.35G54F =04
0.42167~07
0.3117¢-07
0.3904F-07
C.1210F-06
0.,3015F-05
0.1625F—-04
0.0
0.6469€-02

PU-241
0.7032F=-04
0.6551F-03
0.1047F=02
0.1061F=02
0.1139F-02
0.1163F=-02
0.1208F-02
0.,1474F=-02
0.1661F-02
0.1806F-02
0.19270-02
0.1887F=-02
0.20C3F-02
0.2090F~02
0,2150F-02
0.2160F=02
0.2229F=-02
0.2665E-02
0.3574F-02
0.4467€-02
0.5601F=-02
0.6152€E-02
0.5461F-02
0.5093F-02
0.5549F-02
0.9331F~02
0.5599¢F=-02
0656977~
0.3036F=02
0.5638F~03
0.1982F=-03
0.76556~04
0.0
0.,0907F-01L

PU-242

Q. 16606-0”
0.6173F-04
0.1454E-03
0.2286C~03
0.2503F-01
0.1026E-03
0¢256 IF=04
0.1568F~04
0.1145F~04
0.217T7F=05
0.0

0.0

SCOoO00000OOUO0O0CO0
.

0
«0
.o
.0
-0
«0
«0
Qo
'0
-0
-0
N0
o0
.o
'0
o0
.o
o0
«0
.o
.0
«0
o

602F-03



U-235
U~238
PU-239
PyY-240
PU~-241
PY-242
$S 304
SADTUM
(XYGEN
HYDRUGEN
DEUT,
BORON
F.Pa U

FePo PU

U-235
u-238
PU-239
PU~240
PU-241

PU-242

SIG-A~1
0.1622F 01
0.2429€ 00
0.1802€ 01
0.8230F 00
0.2133F Ol
0.9125€ 00
0.1199E-01
0.1805€-02
0.3894£-02
0.0
0.0
0.8129€ 00
0.5426E-01
0.7103£-01

S1G-F-1
0.1397¢ o1
0.1211E 00
0.1703F 01
0.7107€ 00
0.1983€E 01

0.6564E 00

THREE GROUP
S1G6~-A-2
0.4733F 01
0.7088E 00
0.3367E 01
0.9239F 00
0.6342E 01
0.1108€ 01
0.2777€-01
0.1156E~-01

0.0
0.0
0.0
0.6010E 01
0.3734E 00
0.4720E 00
S1G~-F-2
0.3359E 01
0.0
0.2132€ 01
0.1101€ Q0
0.5421F ol

0.0
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MICROSCOPIC CROSS SECTICNS

$S1G-A-3
C.2725F 02
C.9250% 00
0.3759F 02
0.2917¢ 02
C.4448F 02
C.6372E 01
0.1203E 00
0.1556F~02
0.0

C.0
0.0
0.6019F 02
0.7123E 01
0.6571F 01
$16-+-3
0.1784F 02
C.0
C.2077F Q2
0.2291F 00
Ce3536E 02

0.0

SI6G-C-1
n,2250f 00
0.1218F CO
0.9918F~01
0.1123F 00
0.1501F G0
0.2561F 00

Si16-C-2
0.1374€
0. 7088F
0.1235F
0.E138E
0.92CHE
0.1108F

00
ot
0o
00
(1]}

S1G-L-1
0.9409F 01
0.925VE 09
0.10683F 0?2
0.2894F 02
0.9119F 0l

0.6372F 01



5.
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FUELBURN Output
10.0 Wt. Z PU
H20

V.F. Set 1



117

exsarnsnsss [NPUT INFORMATION #osessnssans

BUCKLING = 0.1000E~03 1/CM*s2
POWER DENSITY (KW/L) = 300.00
RATIO OF GROUP 1 FLUX TO THERMAL FLUX = 2.66
RATIO OF GROUP 2 FLUX TO THERMAL FLUX = 1.40

REMOYAL CROSS SECTIONS (1/CM) SIGR(1) = 0.032 SIGR(2) = 0.047

CLAD §&§ COOLANT ABSORPTION (1/CH) SIGA3{1)=0.0003 SIGA3(2)=0.0003 SIGA3(3)=0.0013
DIFFUSION COEFFICIENTS (CM) OF{1) = 1.410 NF(2) = 0,700 DF(3) = 0.629)
INITIAL ISOTOPE DENSITIES (KG/L)

u-235 U-236 u-238 PU-239 PU-240 PU-241 PU=242
0.01276 0.0 5.15600 0.36790 0.11510 0,07509 0.,02070
MICROSCOPIC CROSS SECTIONS (CM*#2) :

GROUP 1 U-235 U-236 U-238 PU-239 PU-240 PU-2641 PU~242
FISSION 0.14E-23 0.0 0¢126-24 0.17€-23 0.71€E-24 0,20f-23 0.66F-24
CAPTURE 0.22E-24 0.0 0.12E-24 0.98E-25 0.11F-24 0.,15F-24 0,26F-24
ABSORPTION 0.16E-23 0.0 0e24E-24 0.18E-23 0.82E-24 0.21F-23 0,91F=-24
GROUP 2 uU-235 U-236 u-238 PU~239 PU~240 PU-241 PU=-242
FISSIIN 0.34€-23 0,0 0.0 0.21E~23 0.11E-24 0N.54F=-23 0,9

CAPTURE 0.14E-23 0.0 0.71€~24 0.12F-23 0.81€-24 0.,926-24 O0.11F=-23
ABSORPTION O0.4T7E-23 0.0 0.7T1E-24 0634E=23 0.92F=24 0,63F-23 0.11F-21
GROUP 3 U-235 u-236 U=-239 P~239 PU-240 PU-241 PlI=242
FISSIIN 0.18€-22 0.0 0.0 0,21F=22 0.,23E-24 0,35F=22 0.0

CAPTURE 0.94E-23 0.0 0.92E-24 O0.1T7TE=22  0.29F=22 0.91F=23 0.64F-23
ABSORPTION 0.27E~-22 0.0 0.92E-24 0,38F-22 0,29F-22 0.44F=22 0.64F=?)

FISSION PRODUCT MICROSCOPIC CRNSS SFCTIONS (CMes2)

XASU2 = 0.105€6~23 XASU3 = 0,142F-22
XANU2 = 0.242F=24 XANU3 = 0,199€-2)
XASP2 = 0.115F-23 XASP3 = 0,182€-22
XANP2 = 0.368E-24 XANP3 = (,304E-23

XAX = 0,178E-23

sse4x¢ END OF INPUT INFORMATION #2sss

MACROSCOPIC CROSS SECTIONS (1/CM)

GROUP 1 u-235 u-236 uU-238 PU-239 PU-240 PU=~241 PlI=242
FISSION 0.45E-04 0.0 0.16F-02 0.16F-02 0,21E-03 0.37F-03 0.33F=04
CAPTURE 0.72E-05 0.0 0.166~02 0.90F~04 0,33F=-04 0,28F-04 0,13F=04
ABSORPTION 0.52E-04 0.0 0.326-02 0.17TE~02 0.24E-N3 0,40F-03 .406F-00
GROUP 2 U-235 U-2136 u-238 PUY-~-239 PU=-240 PU-241 Pl =242
FISSTON 0.11€-03 0.0 0.0 0.20F=02 0N,32E~-04 0.10F=02 0.0

CAPTURE 0.44€-04 0,0 0e92F~02 0a11F~02 0624F=03 0,17F=01 nN5(F~04
ABSORPTION 0.15F~-03 0.0 0692F=02 0,31F=02 0,27F=02 0.,12F=02 0N,56F=-04
GROUP 3 u-235 U-236 U-218 PU-2139 PU~240 Pi-241 PU=~242
FISSION 0.576€-03 0,0 0.0 0.19€=01 0,67F=046 0.,66F=-02 0.0

CAPTURE 0.30€-03 0.0 0.12F-01 0.15F~01 0,85F-02 O0,1TF-02 0,32F-03%
ABSORPTION 0.87€E-03 0.0 0.12F~-01 0.35F~01 0.86E~02 0.83F-02 0.32F~-03

DAYA AT END OF TIME STEP # 1 K= 1,162 ' SIGP = 0N,01611



1SOTOPES
U-23%
u=-236
u-238
PU-239
PU-240
PU-241
PU~242

DATA AT END OF TIME STEP

1SOTOPES
y-235
u-236
u-238
PU-239
PU-240
PU-241
PU-242

NATA AT END OF TIME STEP

1SOTDPES
U-23$%
U-236
U-238
PU-239
PU~-240
PU-241
PU-2642

DATA AT END OF TIME STEP

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

DATA AT END OF TIME STEP

ISOTNPES
u-235
u-236
u-238
PU-239
PU-240
PU-241
PU~242

DATA AT END OF TIME STEP

I1SOTOPES
U-235
U-236
u-238
PU-239

NENSITYI(KG/L)

0.125€~-01
0.896F-04
0.515E 01
0.365E 00
0.117€ 00
0.T44E-01
0.204€-01

NENSITY(KG/L)

0.122€-01
0.178E-03
0.514E 01
0.361€ 00
0.119¢ 00
0.738E-01
0.207€-01

DENSITY(KG/L)

0.119€-01
0.265£~-03
0.513F 01
0.358F 00
0.120F 00
0.732€~01
0.211€-01

DENSITY(KG/L)

0.116E-01
0.351€-03
0.512€E 01
0.355FE 00
0.122F 00
0.727€E-01
0.214F-01

DENSITY(KG/L)

0.114€-01
0.435F-03
0.512F 01
0.352F Q0
0.124€ 00
0.T22E-01
0.217¢-01

DENSITY(KG/L)

0.111E~-01
0.518E~-03
0.511E 01
0.348E 00

. 2

3

L

¢ 5

# 6
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THEKMAL FLUX = 0N.230F 15 1/57CH(Me82
THFRMAL FLUFRNCE = 0.%595F 21 1/CMes?
INSTANTANFQOUS CONVERSION RATIN = 0.6F1
RURNUP THIS STEP = 1559, PHD/MT
TOTAL BURNUP = 1559, MHD/MT

ENFRGY DENSITY IS 215049. KW-HR /L
TIME STEP ENDS AT 720. HOUPRS

TIME STEP LENGTH 120. HOURS

K = 1l.154 SIGP = 0.01594
THFRMAL FLUX = 0.232€ 15 1/SECECMe%?
THERMAL FLUENCE = 0.600€ 21 1/CMae2
INSTANTANEQUS CONVERSION RATIND = 0.689
BURNUP THIS STEP = 1559, MHD/MKY
TOTAL BURNUP = 3119, MWD/MT

ENERGY NENSITY IS 215072. KW=-HR /L
TIME STFP ENDS AT 1440. HOURS

TIME STEP LENGTH 720. - HOURS

K = 1,146 SIGP = 0.0150N0
THFRMAL FLUX = 0.234F 15 L/SFC*CMseD
THFRMAL FLUENCE = 0.606F 21 1/CMee2
INSTANTANEOUS CONVERSION RATIO = 0.697
BURNUP THIS STEP = 1560. MWN /M T
TOTAL BURNUP = 4678, MHN/MT

ENERGY DENSITY 1S 215095. KW ~HR /L
TIMF STEP ENDS AT 2160. HOURS

TIME STEP LEMNGTH 720. HOURS

K = 1,138 SIGP = 0.01409
THERMAL FLUX = 0.236F 15 1/SFCaCM2e2
THERMAL FLUFNCE =  04611F 21 1/CMs82
INSTANTANEOUS CONVERSION RATIN = 0,705
AURNUP THIS STEP = 1560, MWD /M T
TOTAL HURNUP = 238, MUD/MT

ENERGY DENSITY 1S 215113, KW=Hp /1
TIME STEP ENDS AT 28A0.  HOUPS

TIME STEP LENGTH  T720.  HOURS

K = 1.130 SIGP = 0.01321
THERMAL FLUX = 0.23BE 15 1/7SFCeCMe*2
THERMAL FLUENCE = 0.616F 21 1/CMe 2
INSTANTANFOUS CONVFRSION RATIN = 0,713
BURNUP THIS STFP = 1560. MUD/MT
TOTAL RURNUP = 7791, MWN/MT

FNERGY NENSITY IS 2151135, KW ~HP /L,
TIME STEP ENDS AT 3600. HOUF S

TIME STEP LFNGTH 720. HOURS

K= 1,123 SIGP = 0.01236
THERMAL FLUX = 0.239F 15 1/SFCeCH*s2
THERMAL FULUENCE = 0.621E€ 21 1/CMe 82
INSTANTANEOUS CONVERSION RATIO = 0.720
BURNUP THIS STEP = 1560, MWD/MT
TOTAL BURNUP = 9357, MUN/MT



NATA AT END OF TIME STEP

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

0.108E-01
0.600E-03
0.510F 01
0.345F Q0
0.127€ 00
0.T13F-01
0.224F-01

NATA AT END OF TIME STEP #

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

0.106F-01
0.,681€~03
0.509E 0Ol
0.342€ 00
0.128E 00
0.710€-01
0.228F-01

7

DENSITY(KG/L)

DENSITY{(KG/L)

DATA AT ENO OF TIME STEP # 9

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

0.103E-01
0.760F~-03
0.508E 01
0.339E 00
0.130F 00
0.707€~-01
0.231€~01

DATA AT END OF TIME STEP #

1SOTOPES
u-2135
uU-236
U-238
PU-239
PU-240
PU-241
PU-242

0.101E-01
0.838E~-03
0.507F 01
0.337€ 00
0.131F 00
0.T704E-01
0.234F-01

DATA AT END OF TIME STEP #

TSOTOPES
U-235
u-236
u~238
PU-239
PU-240
PU-241
PU-242

0.983€~02
0.914E~-03
0.,507E 0Ol
0.334F 00
0.132F 00
0.702F-01
0.238F-01

DENSITY(KG/L)

10

DENSITY(KG/L)

11

DENSITY(KG/L)

DATA AT END OF TIME STEP # 12

119

K = l.116 SIGP = 0.01153
THERMAL FLUX = 0.241F 15 L/SFC*CMse?
THERMAL FLUENCE = 0.625F 21 1/CMse2

INSTANTANEOUS CONVERSTON RATIO = 0.728

BURNUP THIS STEP = 1560. MUO /MY
TOTAL BURNUP = 10918. MRO/MT
ENERGY DENSITY (S 215180. KW=HR /1

TIMFE STEP ENDS AT 5040. HOURS
TIME STEP LENGTH 720. HOURS

K= 1.108 SIGP = 0.01072
THERMAL FLUX = 0.243F 15 1/SEC*CM**2
THERMAL FLUENCE = 0.630F 21 1/7CM*e2

INSTANTANEQUS CONVERSION RATIO = 0.735

BURNUP THIS STEP = 1560. MWD/MT
TOTAL BURNUP = 12478, MHD/MT
ENERGY OFNSITY IS 215199. KW~HR 7L

TIME STEP ENDS AT 5760, MOURS
TIME STEP LENGTH 720. HOURS

K = 1.101 SIGP = 0,00974
THERMAL FLUX = 0.245F 15 1/SFCECMeE?
THERMAL FLUENCF = 0.635€ 21 L/CMe 02

INSTANTANFOUS CONVERSINN RATID = 0,742

RURNUP THIS STEP = 1580, run/mi
TOTAL BURNUP = 14038, MuN/MT
ENERGY DFNSITY IS 215221, KW =~HR /L

TIME STEP ENDS AT 6480, HOURS
TIMF STEP LENGTH 720. HOURS

K = 1.095 SIGP = 0.00914
THERMAL FLUX = 0.247€ 15 1/SFC*CME*2
THERMAL FLUENCE = 0.640F 21 1/7CMe%2

TNSTANTANEOUS CONVERSTON RATIO = 0.749

BURNUP THIS STEP = 1561, FHD/MT
TOTAL BURNUP = 15599. MWD /MT
ENERGY DENSITY IS 215241. KW=-HR/L

TIME STEP ENDS AT 7200. HNURS
TIME STFP LENGTH 720. HOURS

SIGP = 0.00R45

K = 1,088
THERMAL FLUX = 0.248F 15 1/SFC*CiAxe2
THERMAL FLUFNCE = 0.h44F 21 1/CMe82

INSTANTANFOUS CONVFRSTON RATIN = 0.75%6

BURNUP THIS STEP = 1561, MWD /MT
TOTAL BURNUP = 17160 MWD/MT
ENERGY DENSITY 1S 215259. KW-HP /L.

TIME STEP ENDS AT 7920. HOURS
TIME STFP LENGTH 720. HCURS

K = 1,081 SIGP = 0.00773



1SOTOPES
u-235
U-236
u-238
PU-239
PU-240
PU-241
PU-262

0.959E-02
0.990E~-03
0.506€ 01
0.331€ 00
0.134€ 00
0.T00E-O1
0.241F-01

NATA AT END OF TIME STFP #

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

DATA AT END OF TIME STEP

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

0,936E~-02
0.106E-02
0.505E 01
0,328 00
0.135F 00
0.698€-01
0.244F-01

0.912€-02
0.114F~-02
0.,504E 01
0.325€ 00
0.136F 00
0.697€-01
0.2486-01

DATA AT END OF TIME STEP #

1 SOTOPES

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

NATA AT ENO OF TIME STEP # 16

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

NATA AT END OF TIME STEP

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

0.890€£-02
0.121E-02
0.503F 01
0.323€ 00
0.137F 00
0.696E-01
0.251€-01

0.867£-02
0.128€-02
0.502F 01
0.320€ 00
0.138E 00
0.695F-01
0.254F~01

0.845E-02
0.134E~02
0.502€ 01
0.318€E 00

DENSITY(KG/L)

13

DENSITY(KG/L)

# 14

DENSITY(KG/L)

15

DENSITY(KG/L)

DENSITY(KG/L)

’17

DENSITY(KG/L)

120

THERMAL FLUX = 04250 15 1/7SEC*CMo&2
THERMAL FLUENCE = 0.648€ 21 1/CM*%2
INSTANTANEQUS CONVERSION RATIO = 0.763

RURNUP THIS STEP = 1561, MHD/MT
TOTAL BURNUP = 18720. MNO/NT
FNERGY DENSITY IS 215282. KW=HP. /L

TIME STEP ENDS AT 8640, ~ HOURS
TIMF STFP LENGTH 720. HOURS

THERMAL FLUX = 0,252F 15 1/7SFC*CMee2
THERMAL FLUENCE = 0.653t 21 1L/CMee2

INSTANTANEQUS CONVFERSION RATIN = 0.769

BURNUP THIS STEP = 1561, MUD/MT
TOTAL BURNUP = 20281, MUND/MT
ENERGY DENSITY IS 215295. - KW-HR/L

TIME STEP ENDS AT 9360. HOURS
TIMF STFP LENGTH 120. HOURS

K = 1.069 SIGP = 0.,07636
THERMAL FLUX = 0.253F 15 1/SECACM%s2
THERMAL FLUENCE = N0.657¢ 21 17CH%%2

INSTANTANEOUS CONVERSION RATIN = 0.776

BURNUP THIS STEP = 1561, MWN/MT
TOTAL BURNUP = 21843, MWN/MT
FNERGY DFNSITY IS 215320. KW-HP /1.

TIMF STEP ENDS AT 10080. HNURS
TIME STEP LFNGTH 720. HOURS

K = 1.063 SIGP = 0.00570
THERMAL FLUX 3 0.255F 15  1/SFC*CMes2
THERMAL FLUENCE =  0.661F 21  1/CMes2

INSTANTANEOUS CONVERSION RATIN = 0.782

BURNUP THIS STEP = 1561, MUN/MT
TOTAL BURNUP = 23404, MUD/MTY
ENERGY DFENSITY IS 215335, KW~HK /L

TIME STEP ENDS AT 10R00. HOURS
TIME STEP LENGTH 720. HCURS

K = 1.057 SIGP = 0,00506
THERMAL FLUX = 0,257F 15 1/SFCeCMee2
THERMAL FLUENCE = 0.665F 21 1/CMee2

INSTANTANEOUS CONVERSION RATIO = 0,788
BURNUP THIS STEP = 1561, MWD /MT
TOTAL BURNUP = 24965. MUD/MT

FNERGY DENSITY IS 215355, KwW—HR /1.
TIMF STFP ENDS AT 11520. HOURS
TIME STFP LFNGTH 720 HOURS

K = 1.051 SIGP = 0.0044%4%
THFRMAL FLUX = 0.258F 15 1/7SECHCMAe2
THFRMAL FLUENCE = 0,669F 21 L/CMe %2

INSTANTANEOUS CONVERSTION RATIN = 0.774
BURNUP THIS STEP = 1562, MWD/MT
TOTAL BURNUP = 26527. MRD/MT



DATA AT END OF TIME SYEP #

1SOTOPES
uU-235
u-236

v y-238
PU-239
TPU-240
PU-241
PU-242

0.824E-02
0.141E-02
0.501F 01
0.315F 00
0.140€ 00
0.694E-01
0.261€-01

18

DENSITY(KG/L)

NDATA AT END OF TIME STEP # 19

1 SOTOPES

- uU-235
u-23%
u-238
PU-239
PU~240
PU=-241
PU-242

DATA AT END OF TIME STEP

1SOTOPES
U-235
uU-236
u-238
pPU-239
PU=-250
PU-241
PU-242

NDATA AT END OF TIME STEP

I SOTOPES
u-235
u-236
u-238
PU~239
PU-240
PU-241
PU-242

0.803E-02
0.148F-02
0.500F 01
0.313F 00
0.141F 00
0.694F~01
0.264F-01

0.782E~-02
0.154€-02
0.499F 01
0.311F 00
0.142F 00
0.694F-01
0.267¢~01

0.762E~-02
0.161£~02
0.498E 01
0.308F 00
0.142€ 00
0.695E-01
002705-01

NATA AT ENO OF TIME STEP #

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

0.742E-02
0.167F=-02
0.497F 01
0.306€ 00
0.143F 00
0+695€E-01

DATA AT END OF TIME STEP #

DENSITY{(KG/L)

4 20

DENSITY(KG/L)

* 21

DENSITYI(KG/L)

22

DENSITYIKG/L)

23

121

K = 1,045 SIGP = 0.00333
THERMAL FLUX = 0.260F 15 1/SFC*CMee?
THERMAL FLUENCF = 0.673F 21 1/CM* %2

INSTANTANEOUS CNNVFRSICN RATIN = 0.799

BURNUP THIS STEP = 1562, FWRO/MT
TOTAL BURNUP = 28088, MED/MT
ENERGY DENSTTY IS 215385, KH-HR /1,

TIME STEP ENNS AY 12960, HOURS
TIMF STFP LENGTH T20. HOUPS

K = 1.040 SIGP = 0,00324
THERMAL FLUX = 0.261€ 15 1/7SEC*CMs*2
THERMAL FLUENCE = 0.677F 21 1/CMe2

INSTANTANEOUS CONVERSITON RATIO = 0.805

BURNUP THIS STEP = 1562, MWD /MY
TOTAL BURNUP = 29650, MWD/MT
ENERGY DENSITY IS 215402. KW=HR /L

TIME STEP ENDS AT 13680, HOUPS
TIME STEP LENGTH 120. HOURS

K = 1,034 SIGP = 0.00266
THERMAL FLUX = 0.263€ 15 1/SFCeCMeA2
THERMAL FLUFNCE = 0.681F 21 1/CMs8?

INSTANTANFOUS CONVERSTON RATIN = 0.810

BURNUP THIS SYEP = 1562, MED/PT
TOTAL HURNUP = 31212, MUD/MT
ENFRGY DENSITY IS 215421. KW =1tP /L

TIME STEP FNDS AT 14400, HOURS
TIME STFP ILLENGTH 720. HOURS

K = 1.029 SIGP = 0.00210
THERMAL FLUX = 04264F 15 1/SFCHCMR%2
THERMAL FLUENCE = 0.684F 21 L/7CHes2

INSTANTANEOUS CNNVFRSION RATIO = 0,915

BURNUP THIS STEP = 1562, MWO/MT
TOTAL BURNUP = 32774, MHD/MT
ENERGY DENSITY TS 215436, KW=-HR /L

15120. HOURS
720 HOURS

TIME STEP FNDS AT
TIMF STEP LENGTH

K = 1,024 SIGP = 0.,00155
THERMAL FLUX = 0.,265F 18 1/SFCeCMee?
THERMAL FLUENCE = 0.688F, 21 1/CMse2

INSTANTANEOUS CONVFRSTON RATIO = 0,320

BURNUP THIS STEP = 1562, MHD/MT
TOTAL RURNUP = 34336, MWD/MT
ENERGY DENSITY IS 215446. KW-HR 7L

TINE STFP FNDS AT 15840, HOURS
TIMF STEP LENGTH 720. HOURS

K = 1.019 SIGP = 0.00101



ISOTOPES
U-2135
u-236
u-238
PU-239
PU-240
PU-241
PU-242

NATA AT END OF TIME STEP # 24

1SOTOPES
u-235
u-236
y-238
PU-239
PU-240
PU-241
PU-242

DATA AT END OF TIME STEP

fSOTOPES
U~-235
u-236
u-238
PU-239
PU-240
PU-241
PU-242

DATA AT FEND OF TIME STEP

1SOTOPES
u-235
u-236
u-238
PU-239
PU-240
PU~241
PU-242

DATA AT END NF TIME STEP

T1SOTOPES
U-235
uU-236
u-238
PU-239
PU-~240
PU-241
PU~242

NATA AT END OF TIME STEP # 28

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

DENSITY(KG/L)

0.723E-02
0.,173E-02
0.,496E Ol
0.,304€ 00
0.144F 00
0.696E~01
0.277¢-01

DENSITY(KG/L)

0.179€~-02
0.495€F 01
0.302F 00
0.145F 00
0.696E-01
0.280F-01

DENSITY(KG/L)

0.686E~-02
0.184€-02
0.495F 01
0.299F 00
0.145F 00
0.697E-01
0.283€-01

DENSITY(KG/L)

0.668F-02
0.190E-02
0.494E 01
0.297€ 00
0.146F 00
0.698E-01
0.286E-01

DENSITY{KG/L)

0.650F-02
0.196E~02
0.493F 01
0,295F 00
0.146F 00
0+699F~01
0.290F=~01

DENSITY(KG/L)

0.632E~02
0.201€E-02
0.492€ 01
0.293F 00

# 25

# 26

27

122

THERMAL FLUX = 0.267F 15 L/SFC*CMee2
THERMAL FLUENCE = 0.691F 21 1/CMee2
INSTANTANEOUS CONVERSTCN RATIO = 0.825
BURNUP THIS STEP = 1562, MUN/MT
TOTAL BURNUP = 35898. MWO/MT

FNERGY NENSITY 1S 215464, KW-HR /L
TIME STFP FNDS AT 16560, unuyers

TIME STEP LFNGTH 720. HOUPRS

K = 1,014 SICP = 0.00049
THERMAL FLUX = 0.268F 15 L/SFC#CMe e
THFRMAL FLUENCE = 0.655F 21 1/CMs9?
INSTANTANEOUS CONVERSION RATIN = 0.830
BURNUP THIS STEP = 1562, MWD /MT
TOTAL BURNUP = 37480. FHD/MT

ENFRGY DENSITY IS 215476, KW-HP /L
TIME STEP ENDS AT 17280. HDURS

TIME STEP LFNGTH 720, - HCURS

K = 1.009 SIGP =-0,00003
THFRMAL FLUX = 0.269E 15  1/STCeCMes)
THERMAL FLUENCF = 0.698F 21 1/CM%42
INSTANTANEOUS CONVFRSION RATIN = 0.834
BURNUP THIS STEP = 1562, MUD/MT
TOTAL BURNUP = 39023, MUN/MT

ENERGY DENSITY 15 215489. KW—HR /L
TIME STEP ENDS AT 18000, HOURS

TIME STEP LENGTH 720. HNURS

K = 1,004 SIGP =-0.012053
THERMAL FLUX = 0.271F 15 1/5FC*CM¥e2
THERMAL FLUENCE = 0.701F 21 L/7CM%*2
INSTANTANEOUS CONVERSION RATIN = 2.839
BURNUP THIS STEP = 1562, MWD/MT
TOTAL BURNUP = 40585, MUN/MTY

ENERGY DENSITY IS 215500, KW=-HR /L
TIMF STEP FNDS AT 18729, HOUPS

TIMF STEP LENGTH T20. HOURS

K = 1,000 SIGP =-0.0N0102
THERMAL FLUX = 0.272F 15 1/7SEC*CMeE*2
THERMAL FLUFENCE = 0.7T05F 21 1/CM%e2
INSTANTANEOUS CONVFRSION RATIM a2 0,A4)
BURNUP THIS STFP = 15063, MWN/MT
TOTAL BURNUP = 42148, FUDINT

FNFRGY DENSITY 1S 2154914, Ku=HK /|,
TIMS STEP FHNDS AT 1976440,  HOUPS

TIMFE STFP LFNGTH 120. HOURS

K = 0.995 SIGP =-0.00151
THERMAL FLUX = 0.273F 15 L/SFCaCM*2
THERMAL FLUFNCE = 0.T08€ 21 1/CM%22
INSTANTANEQUS CONVERSICN RATIN = 0,847
BURNUP THIS STEP = 1563, MuUN/¥T
TOTAL RURNUP = 43710. MWO/MT



NATA AT END OF TIME STEP

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

PU-240 '

PU-241
PU-2642

0.616E-02
O.ZObF-OZ
0.491F 01
0.,291€E 00
0.147F 00
0.701F-01
0.296F-01

‘DATA AT END OF TIME STEP #

1SOTOPES
u-235
uU-236
u-238
PU-239
PYU-240
PU-241
PU-242

0.599E-02
0.212F-02
0.490€ 01
0.,289E 00
0.148F 00
0.703€-01
0.299€e-01

8 29

DENSITYIKG/L)

30

DENSITY(KG/L)

NDATA AT END OF TIME STEP # 31

1SOTAPES
u-235
u-236
u-238
PU-239
PU-240
PU-241
PU~-242

0.583E~-02
0,21T€E-02
0.489F 0Ol
0.288E 00
0.148F 00
De704F-01
0.302F-01

NATA AT FND OF TIME STEP #

I1SOTOPES
U-235
U-236
u-238
PU-239
PU-240
PU-241
PU-242

0.567E~02
0,221€-02
0.488E O1
0.286F 00
0.149F 00
0.705F~01
0.,306F-01

NATA AT END OF VIME STEP #

1SOTOPES
uU-235
u-236
u-238
PU-239
PU-240
PU-241
PU-242

0,552F-02
002265-02
0.487F 01
0.284E 00
0.149F 00
0.707F-01
0.309E-01

NATA AT END OF TIME STEP #

DENSITY(KG/L)}

32

DENSITY(KG/L)

33

DENSITY(KG/L}

34

123

K = 0,990 SIGP =-0.0019A
THERMAL FLUX = 0.,274F 15 .l/SF('CN“Z
THERMAL FLUENCE = 0.711F 21 17014882
INSTANTANEOQUS CONVFERSTON RATIO = 0,851

BURNUP THIS STEP = 1563, HWn/MY
TATAL RURNUP = 45273, MWN/MT
ENERGY OFNSITY 1S 215540. KW ~-HF /1

TIMF STEP ENDS AT 20880. HOUF S
TIMFE STEP LENGTH 720. HOURS

K = 0.986 SIGP =-0,00244%
THERMAL FLUX = 0.275F 15 1/SECHCM*s?
THERMAL FLUFNCE = 0. T14E 21} 1/CMes2

INSTANTANEQUS CONVERSTON RATIN = 0,855

AURNUP THIS STEP = 1563, MAN/MT
TOTAL BURNUP = 46836, MWDN/MT
ENERGY DENSITY IS 215551, KW—-HR /L

TIME STEP ENDS AT 21600. HOURS
TIME STEP LENGTH 720. HCUPR S

K = 0,982 SIGP «~0,.0029D
THERMAL FLUX = 0.277F 1S L/SFCeCMes?
THERMAL FLUENCE = ~ 0.71TE 21 1/CMe s

INSTANTANEOUS CONVERSION RATIO = 0.858
BURNUP THIS STEP = 1563, MuN/MTY
TOTAL BURNUP = 48399, MWD/MT

ENERGY DENSITY IS 215558, KW-HR/L
TIME STEP ENDS AT 22320. HOUPS
TIME STFP LENGTH 720. HCURS

K = 0.978 SIGP =-0.00335
THERMAL FLUX = 0.,278E 15 1/SEC*CH2%2
THERMAL FLUENCE = 0.720F 21 1/CMo %2

INSTANTANEOUS CONVERSION RATIO = 0.6862

BURNUP THIS STEP = 1563, MWD /M T
TOTAL BURNUP = 49962, MWD/MT
ENERGY OFNSITY 1S 215568, Ku=HFE /L

TIMF STEP ENDS AT 23040. HOURS
TIMF STEP LENGTH T20. HOURS

K = 0,973 SIGP =-0.00379
THERMAL FLUX = 0,279F 15 1/7SFCoCM82
THFRMAL FLUENCE = 0,723F 21 1/0Me% 82

INSTANTANFOUS CONVFRSINN PATID = 0,865

BURNUP THIS STEP = 1563, MUN/M T
TOTAL BURNUP = 51525, MuN/MY
FNERGY DENSITY IS 215579, KW —-HP /1.

TIME STEP ENDS AT 23760. HOURS
TIME SYEP LENGTH T20. HOURS

K = 0,969 SIGP =-0.0042?



1SOTOPES
u-23%
u-236
u-238
PU-239
PU-240
PU-241
PU-242

DATA AT END OF TIME STEP

1SOTOPES
u-235
u-236
u-238
PU-239
PU-240
PU~241
PU-242

DATA AT ENO OF TIME STEP

I1SOTOPES
u-23%
u-236
u-238
PU-239
PU-240
pPU-241
PU-242

DATA AT END OF YIME STEP

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

NATA AT END OF TIME STEP

{SOTNPES
u-235
u-236
u-2138
PU-239
PU-240
PU=-241
PU-242

DATA AT ENO OF TIME STEP

1SOTOPES
uU-23%
u-236
y-238
PU=239

’

DENSITYI(KG/L)

0.536E-02
0.231€E~-02
0.486F 01
0.282€ 00
0.149F 00
0.708F=01
0.3126-01

DENSITY(KG/L)

0.522E~-02
0.236E-02
0.486F 01
0.280€ 00
0.150€ 00
0.709€-01
0.3156-01

DENSITY{KG/L)

0.507€-02
0.240€-02
0.485E 01
0.279€ 00
0,150 00
0.TL1E=-01
0.319€~-01

DENSITY(KG/L)

0.493€E-02
0.244F-02
0.484F 01
0.277€ 00
0.150F 00
0.7126-01
0.3226-01

DENSTITY(KG/L}

0.480F-02
0.483F 01
0.276E 00
0.150€ 00
0.714F-01
0.325€e-01

DENSITY(KG/L)

0.466F~02
0.253E-02
0.482€ 01
0.274F 00

# 33

# 3

# 37

# 38

$39

124

THERMAL FLUX = 0,280F 13 1/SECoCHe»2
THERMAL FLUENCE = 0.725F 21 1/CM842
INSTANTANFOUS CONVERSTON RATIO = 0.868

AURNUP THIS STEP = 15613, MWD/RT
TOTAL RURNUP = 53088, MWD/MT
ENFRGY DFNSITY 1S 215591, KW=HR /L

TIME STEP ENDS AT 24480. HOURS
TIMFE STFP LENGTH 720. HOURS

K = 0,965 SIGP £-0.00465
THERMAL FLUX = 0,281F 15 1/SFCECMs2
THERMAL FLUENCE = 0.728E 21 1/CMs%2

TNSTANTANEOUS CONVERSION RATIO = 0.6871

BURNUP THIS STEP = 1563, MUD/MT
TOTAL BURNUP = 54451, NWD/MT
ENERGY ODFNSITY IS 215597, KW=HR /L

TIMF SYEP ENDS AT 252004 HOUPS
TIME STFP LENGTH 120. HCURS

SIGP =-0.00507

K = 0.961
THERMAL FLUX = 0.282E 15 1/SEC¥CH%2
THERMAL FLUENCE = 0.731F 21 1/CMe%2

INSTANTANEQUS CONVERSION RATIO = 0.874

BURNUP THIS STEP = 15613, MUN/MT
TOTAL BUPNUP = 56214, MWD/MT
ENERGY OFNSITY IS5 215603, KW =HH /L

TIMF STEP ENDS AT 25920. HOURS
TIME STEP LENGTH 120. HOuURS

. K = 0,957 SIGP =-0,00549
THERMAL FLUX = 0.283F 15 1/ SFCHCHEs2
THERMAL FLUENCF = 0.734€ 21 L/CMs*2

INSTANTANEOUS CONVERSION RATIO = 0.877

BURNUP THIS STEP = 1563, MUD/MT
TOTAL BURNUP = ST778.,. MuD/MT
ENERGY DNENSITY 1S 215616, KW—HR /L

TIME STEP ENDS AT 26640, HIJURS
TIME STEP LENGTH 720. HOURS

K = 0.954 SI1GP =-0,00590
THERMAL FLUX = (.,284F 15 1/SECHCMes?2
THERMAL FLUENCE = 0.736F 21 1/CMee2

INSTANTANFOUS CONVFRSION RATIN = 0,680

BURNUP THIS STEP = 15613, MWN/MT
TOTAL BURNUP = 59341, puD/MT
FNERGY DENSITY IS 215620, KW-HR/L

TIMF STEP FNDS AT 271360. HOURS
TIME STEP LENGTH 720. HOURS

K = 0.950 SIGP =-0,00630
THERMAL FLUX = 0.285F 15 L/ SFCeCMH*82
THFRMAL FLUFNCF = 0.739F 21 1/CHse2

INSTANTANEOUS CONVFRSTON BATID = 0.883
AURNUP THIS STeP = 1663, MUD/MT
TOTAL BURNUP = 60904, MHO/MT



6.
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FASCON-2 Output
10.5 Wt. Z PU
807% DZO

V.F. Set 2
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sesesss%  [NPUT INFORMATION **sss33%

TABLE OF DENSITIES

NAME NENSITY
{1/8N-CM)
U-23% 0,0000355
U-238 ‘ 0.0141800
PU~239 0.0010635
PU~240 0.,0003312
PU~241 0,N0002153%
PU-242 0.0000574
SS 304 0.0122600
SODIyUM 0.0
OXYGEN 0.0349300
HYDROGEN 0.,00121750
DEUT. 0.,0050710
BORON 0.0
FePeo U 0.0

FePe PU 0.0
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ssassnss  QUIPUT INFORMATION: CASE ND. 1 #ssssxes

18 GROUP RESULTS

GROUP FLUX SIG-A®FLUX NU*S 1G=F $FLUX LFAKAGE

{NEUT/CM#CM*SEC) (NEUT/CC#SFC) (NEUT/CC*SFC) (NFUT/CCOSFED
1 0.1935 0.0050 0.0117 0.0
2 1.0701 0.0150 0.0359 0.0
3 2.4042 0.0277 0.0755 0.0
4 3.6203 0.0368 0.0921 D0
5 4.0301 0.0201 0.0383 0.0
6 5.1305 0.0229 0.0371 0.0
7 5,5530 0.0231 0.0353 0.0
8 6,0016 0.0266 0.0368 0.0
9 7.2304 0.0374 0.0473 0.0
10 7.0485 0.0440 0.0509 0.0
1 6.6832 0.0560 0.0528 0.0
12 5.9589 0.0636 0.0509 0.0
13 5.2662 0.0668 0.0476 0.0
14 4,6663 0.0720 0.0467 0.0
15 3.8044 0.0733 0.0433 0.0
16 3.0773 _ 0.0714 0.0405 0.0
17 2.5006 0.0733 0.0385 0.9
18 1.9153 0.0720 0.0394 0.0
19 1.5090 0.0317 0.0411 0.0
20 1.2090 0.0383 0.0517 0.0
21 0.8934 0.0316 0.0426 0.0
22 0.6368 0.0295 0.0460 0.0
23 0.4200 0.0273 0.0355 0e0
24 0.2037 0.0250 0.0385 0.0
25 0.0614 0.0094 0.0096 0.0
26 0.0186 0.0010 0.0015 0.0
27 0.0073 0.0017 0.0027 0.0
28 0.0001 0.0000 0.0000 )
29 0.0000 0.0000 0.0000 0.9
30 0.0000 0.0000 0.0000 0.0
31 040000 0.0000 0.0000 0.0
32 0.0000 0.0000 0.0000 0.0
33 0.0 0.0 0.0 0.0
34 0.0000 0.0000 0.0000 0.

3 GROUP RESULTS
GROUP FLUX S1G-A%FLUX NU#S 1 G=-F$FLUX LEAKAGF

(NEUT/CM®CM*SEC) (NEUT/CC#SEC) {NEUT/CC®SEC) (NEUT/CC#SECH
1 42,2822 0.2586 0.4608 0.0
2 31.9569 0.4764 0.3202 0.0
3 6.8747 0.2676 0.3086 0.0



GROUP S1G-A
1 0.00612
2 0.01491
3 0.03893

FLUX

8l.114

BUCKLING IS 0.0

GROUP

VNP WN -

10

12
13
14
15
16
17
18
19
20
21
22

24
25
26
27
28
29
30
31
‘32
33

29

U-235
0¢1164E-04
0.4530E-04
0,1116E~-03
0.1747€-03
0.1931€-03
0.2495F-03
0.29B7E-03
0.3697E-03
0.5223F~03
0.6055€-03
0.6940F=-03
0.7372€E-03
0.7572€£-03
0,7753€-03
0.7516E-03
0.7210E-03
0.6795E-03
0.6T799€~03
0.6884E~03
0.8884£-03
0.6914F-03
0.7370F=-03
0.5815€~03
0.2675E-03
0.,9920F~-04
0+2999E-04
0.1550E-04
0.2461F~06
0.9321€-08
0.1869F-08
0.7274E~-09
0.2334E-09
0-0
0,5553€-09
0.1238£-01

NU*S IG-F
0.01090
0.01002
0.C4490

1.003

ABSORTIONS

u-238
0.2549E-02
0.8509€~02
0.1953E-01
0.2490e-01
0.8458E-02
0.9239E~-02
0.9213E-02
0.1140£-01
0.1743€-01
0.2139€~01
0.3203€-01
0.3785E-01
0.4264€~-01
0.4652E-01
0.4650€-01
0.4625E-01
0.4822E-01
0.4726E-01
0.1291€£-02
0.7205e-02
0.6818E-03
0.8834E-03
0.1446E-02
0.6843€6~03
0.5486E-04
0«.1440E-03
0.5772E-04
0.218B4E-06
0.2420E-06
0.6754E~08
0.5534€-08
0.30956-08
0.0
0.9656E-09
0.4923€ 00

128

3 GROUP CONSTANTS

1 GROUP RESULTS

S1G-A
0.01236

K-EFF IS 1.08683

NUsSIG-F
0.01343

By ISOTOPE AND GROUP

PU-239
0.4508€-03
0. 1935F-02
0.4960€~02
0.7777F-02
0.9330F-02
0.1004E-01
0.1079€E-01
0,1361F=-01
0.1424€~-01
0.1471F~01
0.1458F~01
0.1451£~01
0.1514E-01
0.1558F-01
0.1604F~01
0.1697€-01
0.1682€-01
0.1765€E~01
0.2276E-01
0.1957€-01
0.2100€-01
0.1742€-01
0.1783€-01
0.6401€~02
0.4423F-03
0.1238E-02
0.1828€-04
0.1058E-05
0.2261€E-07
062342F-07
0.1455€E~07
0.0
0.3290E~-07
0.3294E 00

PU-240
0.1147€-03
0.,5281F~03
0.1282F-02
0.1283F-02
0.1642F-02
0.1490€-02
0.6934F~03
0.5923F=-03
0.7521F-03
0.84976-03
0.1014F~-02
0.1149F-02
0.1261F-02
0.1363£-02
0.1373€-02
0.1386F-02
0.1557F-02
0.1694E-02
0.2169F-02
0.17L0F~02
0.2352F-02
0.1550F-02
0.3533F-02
0.3818E~02
0.1947F-02
0,2940F~-05
0.1032F-03
0.1136€-07
0.3197F-C8
0.2598F-08
0.1006E-07
0.1481€-06
0.0
0.2093F-08
0.3782F-01

S1G-R~F S1G-R Si16-R 1-3 n

0.01537 0.01760 0.0 1.27
0.008338 0.00838 0.0 0.72
0.0 0.0 0.0 0.68

KAPPASSIG-F
0.113F=-12
0.113F=~}?2
0.506F-12

KAPPASST G-F .
0.149€-12

PU=-241
0.,9179€-04
0.3698F~03
0.8603F-03
0.1426F~-02
0.1537€-02
0.1999€~-02
0.2278F-02
0.2785F~02
0.4156F-02
0.5190F-02
0.6115F-02
0,6607F-02
0.6395F-02
0.6505€-02
0.,6049F~02
0.5506F~02
0.4897F-02
06424TF~02
0.4305F-02
0.4880F-02
0.4934F-02
0.4758F-02
0,3861F-02
0.2193€-02
0.8132F~03
0,3398F~03
0.3069F-03
0.4774F-05
0.6462F~06
0.900RF-07
0.138LF-07
0.1926E~-08
0.0
0.9528E-08
0.9341F-01

BREEDING RATIO IS 1,077

PUY~242
N.2182F-04
0.84537-04
0.1976F-03
0.3310F~-03%
0.4014F-01
0,2430F-03
0.1179F-03
0.130%¢-01
Nel9Y1F~-03
Ne2144F-1)3
0.,2417F-03
0.25R2F-01
D.2136E-03
0.2933F-013
0.2653F-n3
0.2738€-03
0.3050€~-03
0.3573E~03
0.4331F~01
0+485HF-03
0.3590F-013
0.2559¢~03
0.1R349F-n7%
Ne1l11F-01
0.1763F-04
Ne692AF-0%
0.2109F-0%
0.3349F-07
0.40650-08
0.1811F=-08
0.1200F=-03
042617 =NY
0.0
0.4474C-10)
0.6053F~02



u-235
0el161E~04
0.4502E-04
0.1101€E-03
0.1690E-03
0.1781E-03
0.2195€~-03
0,2533€E-03
0.3036€-03
0.,4171E-03
0.4679F-03
0.5160E~03
0.5320€-03
0.5365€-03
04546TE~-03
0.53356-03
0.5080€E~03
0.4663E-03
0.4759E-03
0.4821E-03
0.5944E-03
0,4615€6-03
0.4974€-03
044026E-03
041916E~03
0.5865E~04
0.1773E-04
0.8479€~05
0.1458E-06
0.4796€-08
0.9618E-09
0.5592E-09
0.1794E-09
0.0
0.4710E-09
0.9007E-02
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FISSIONS BY ISOTOPE ANN GROUP

U-238
042563€-02
0.8300€-02
0.1831€-01
0.2130€E-01
0.1509E-02
0.9385€E-04
0.0

0.0

0.0

0.0

0.0

o.o

CO0O0OO0OOOOOO0O
$ & 5 6 6 & % ¥ 8 s @
QOO0 ODOOOO0OOOOC

(=4
.
o

0.0
0.5208E~-01

PU-239

0.4878F-03
0.2026€~02
0.5088F~-02
0.73854F-02
0. 7586€-02
0.8948E-02
0.9272€-02
0.9574F-02
0,1192E-01
0.1229€E-01
0.1215€-01
0.1109F-01
0.1025€-01
0.9876F~-02
0.9144E-02
0.8738E-02
0.8696E~02
0.9655€~02
0.1017E-01
0.1337€e-01
0.1026E-01
0.1151€-01
0.8666F-~02
0.1148F-01
0.,2619F-02
0.2370E-03
0.6839E-03
0.1172€F~04
0.5608E~06
0.2080F-07
0.2075F~07
0.1118E-07

0.0

0.,2335F-07
0.2237F 00

PU~240
0.1115F=03
0.5174€E-03
0.1250F-02
0.1811E-02
0.1882F-02
0.1254F-02
0.3954F-03
0.2246E~03
0.22376-03
0.1872€-03
0.1943£~03
0.1940F-03
0.1708E-03
0.1481F~-03
0.1399£~-03
0.1315€E-03
0.1474F-03
0.1396€-03
0.1809€-03
0.2791E-04
0.2403F~04
0. 1476F-04
0.3199F~04
0.,3575F~04
0.1403F-04
0.1722F-07
0.9079F-06
0,2705F-10
0.,2887F~11
0.1013F=11
0.2331F-11
0.2533E~-10
0.0
0.9853E~12
0.9452€~-02

PU~-241
009‘67F’04
0.3626F-073
0.8541F-03
0.,1403F-0?
0.1475F-02
0.,1878F-02
0.,2062F-02
0.2520F~-02
0.3736F-02
0.4624F=-02
0.5396F-02
0.5773F-02
0.5499F-02
0.5576F-02
0.5160F-02
0.4638F-02
0.4038F-0?
0.3423F-02
0,3428€-02
0.3969F-02
0.,4040F-02
0.3942F-02
0.3210F-07
0.1688F-02
0.6280F~03
0.,2618£-03
0.2357E=-03
0.31593F-05
0.5278F-06
N.7879%-0/
0.1035F~07
0.1666E~-08
0.0
0.7810F-08
0.7996E~-01

PU-242
0.2166F=04
N.8292F=04
0.1R98F-N1
0,3065€F~D1
0.3481F-03
N.15693F-01
0+.4622F-04
0,3273F-N4
N.2905F=-04
0.6069€~0%
0.0

7.0

000

0.0

0.
O
O.
Oe
O.
0.
e
0.
Ne
0,
nN.
0.
0.
0.
0.
0.
0.
O
O.
O.
0.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

232€-02



U-23%
y=-238
PU-239
PU~-240
PU-241
PU-242
$S 304
SODTUM
OXYGEN
HYDROGEN
DEUT.
BOARON
FoPoe U
FePo PU
u-235
u-238
PUY-239
PU-240
PU-241
PU-242

S1G-A-1
0.1720€ 01
0.2212€ 00
0.1796€ 01
0.7022& 00
0.2273€ 01
0.7984E 00
0.1158E-01
0.157TTE-02
0.2796E~-02
0.0
0.0
0.9925¢ 00
0.6291€~-01
0,8234E-01

SI1G-F-1
0.1449€ 01
0;8686E-01
0.1669E 01
0.5610€ 00
0.,2092E 01
0,5078€ 00

THREE GROUP
S1G6-A-2
0.4509€ 01
0.6621E 00
0.3163€ 01
0.8601E€ 00
0.6115E 01
0.1042€ o1
0.2719€E-01
0.8757€~-02
0.0
0.0
0.0
0.5578F 01
0.3399E 00
0.4310E 00
S16-F-2
0.3209€E 01
0.0
0.2058€ 0Ol
0.1064E 00
0.5244F 01

0.0

130

MICROSCOPIC CROSS SFCTIONS

S1G-A-3
0.1917¢ 02
0.6125F 00
0.1931E 02
0.8292E 01
0.2070F 02
0.5599F 01
0.1230€ 00
0.,2981€E-02
0.0
0.0
0.0
0.2791F 02
0.2727F 01
0.3068E 01

SIG~-F~3
0.1307F Q2

0.0

" 0.1076F 02

0.2064F 00
0.1678F 02

0.0

Si6-C~-1
0,2711FE
0.1343F
0.1270E
N.1412F
0.1808E

0.2906F

SI16-C-2

00 0.1300F 01

00
co

00

00

00

0.6621F
0.1105F
0,7537F
0.8711F

0.1042F

)0

o1

00

oo

o1

SI1G-C-3
0,6099F 01
2.6125F 00
0.8545F 01
0.83085F 01
Je.39238F 01

0.5599F 01
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FUELBURN-FASCON Linkage Output
10,5 We. Z PU

80% D,0

V.F. Set 2

Output for cycles 1, 5, 10, 15
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seasesssnst [NPUT INFORMATIUN #5585 $38%84%

BUCKLING = 0.1000E-03 1/CMs%2
POWER DENSITY (KW/L) = 434.00
RATIO OF GROUP 1 FLUX TO THERMAL FLUX = 6.15
RATIU OF GROUP 2 FLUX TO THERMAL FLUX = 4,65

REMOVAL CROSS SECTIONS (1/CM) SIGR(1) = 0,018 SIGK(2) = 0,008
CLAD & COCLANT ABSORPTION (1/CM) SI1GA3(1)=0.0002 SIGA3(2)=0.0C03 SIGA3(3)=0.0015
DIFFUSION CUEFFICIENTS (CM) NDF{1} = 1.270 DF(2) = 0.720 DF(3) = 0.6H0
INITIAL ISOTOPE DENSITIES (Ri:/L) ]

u-235 U-236 U=-238 PU~239 PU=-240 PU-241 PU-24¢
0.01385 0.0 5.60200 0.42190 0.13195 C.08613 0.0230¢

MICROSCUPIC CROSS SECTIONS (CM*#2)

GROUP 1 u-235 u-236 u-238 PU-239 PU-240 PU~-241 Pl=242
FISSION 0.14F-23 0.0 Ce8TE~25 041TE=23 0.56E-24 0,21lt=23 0.51F-24
CAPTURE 0.276-24 0.0 Cel3E~24 0413E-24 0,14F=24 0.18F-24 0,291-¢4
ABSORPTION Q.17E-23 0.0 0022E=24 0.18E-23 0.710€-24 0.23F=23 0V.u0t-24
GROUP 2 U-235 U=236 U-238 PU~-239 PU=24C PU~-241] PU-¢42
FISSION 0.32€-23 0.0 0.0 O.ZIF-Z3 0.115-24 0.52F-23 0.0
CAPTURE 0.13E-23 0.0 0e66E—~24 0Q.11E-23 Q.T5E-24 0,676-24 0,.10E~25
ABSORPTIUN 0.456-23 0.0 0.66E~24 0,328-23 (0.86E-24 0.61F~-23 O0,10F-23
GROUP 3 U-235 u-236 U-238 PU~-239 PU-240 PU-241 PU=-242
FISSION 0.136-22 0.0 0.0 0.116-22 0.2CE-24 0.17€-22 0.0
CAPTURE 0.,61€E-23 0.0 0.61E-24 0.856-23 0.81E-23 0.39E-23 0,56F-23
ABSURPTION 0.19E-22 0.0 0.61E~24 0419E-22 0.83F-23 0.21€-22 0.56F-2>

FISSION PRODUCY MICROSCGPIC CROSS SECTIONS (CHs#2)

XASU2 = 0.731E-24 XASUS> = 0.680E~23
XANU2 = U.201F-24 XANU3 = 2,135F~-23
XASPZ = 0,791E-24 XASP3 = C.750€-23
XANP2 = Q.301E-24 XANP3 = 0,196E-23

XAX = 0,465E-27
sxsexs END UF INPUT INFORMATICN #ss6ss

MACROSCOPIC CROSS SECTIGNS (1/CM)
GROUP ] U-235 u-236 u-238 PU~-239 PU-240 PU-241 PU=24¢

FISSION 0.515'0‘ o0 .0.125-02 0.10E=-02 Ue 19F~03 0s45F=03 0.29F-04
CAPTURE 0,96E~-0% 0.0 0ol PE~02 0.14E-03 0Qe476~04 0.39E-04 0.11F-14
ABSORPTIUN UV.6lE~04 C.0 UedlE=02 0o)9F=02 0.23F=03 0,441 ~003 0,401 =04
GROUP 2 U=235 u-236 U=-238 PU-239 PU-240 Pl-241 Ml=rt4y
FISSION 0.11E~-03 0.0 0.0 0.22F-02 0.35F-04 0.11F-02 V.0

CAPTURE 0.46E—-04 0.0 0.94E-02 0.126-€2 0.256-03 C.l9(-U3 U,00f-u4
ABSORPTION 0.16E-03 0.0 0694E-02 0.34F=02 0.28F=03 0.13F-02 0.60F-04
GROQUP 3 u-235 U-236 U-238 PU-239 PU=240 PU~241 PU=- 242
F1SSION 0.46E-03 0.0 G.0 0.11F=01 O.68F~04 0.36F-02 0.0

CAPTURE 0.22E-03 0.0 0487E-02 0.81F-02 0.,27€-02 C.H85F=0, U.3¢F=-03

ABSURPTION 0.63E-03 0.0 0.87€6=02 O0.21E~CLl 0.27F=02 0.4%F-02 0.32F=0)



ITERAT ION=

ITERATION=

I TERATION=

ITERAT ION=

PU-2
PU-2

40
41

PU~242

§S 3
SGD1Y
0XYG
HYDR
DEUT
BUR{
FePe
FoPo

04
UM
EN
OGEN
N
v
PU
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K-EFF 1S 1.08339

K~-EFF IS 1.08419

K-EFF IS 1.08500

K-EFF IS 1.08580

DATA AT END OF TIME STEP #

1SOTOPES
U-235
U=-236
U-238
PU~-239
PU-240
PU-241
PU-242
NSU
NNU
NSPU
NNPU

ITERATION=

ITERATIONa

1TERAT ION=

ITERATION=

DENSITY{KG/L)
0,1340E-01
041234E-03
0.5583€ 01
0.4259€ 00
0.1345€ 00
0.8370E-01
0.2333E-01
0.219E 19
0,900€ 16
0.116€ 20
0.,435E 20
U~-235
U-238
PU-239
PU-240
pU-241
PU-242
SS 304
SODIUM
OXYGEN
HYDROGEN
DEUT.
BURON
FePo U
FePe PU

1

2

3

4.

K-EFF 1S

K=-EFF IS

K-EFF 1S5

1

K-EFF IS

K = 1,086

THERMAL FLUX =
THEKMAL FLUENCF =

0.0003376
0,C002Cs2
0.0000581
0.0122600

c.0

0.0349300
0.0012750
€.0050710

0.0

0.,0000112
0.0000551

SIGP = 0.01273

0,256€ 15

04650F 21

1/SECO Mo 0?2
1/CMeny

INSTANTANEOUS CONVERSICN RATIO = 1.067

BURNUP THIS STEP =
TOTAL BURNUP =

2101.
2101.

ENERGY DENSITY IS 316543,

TIME STEP ENDS AT
TIME STEP LENGTH

1.08239
1.08317
1.08396

1.08475

12¢.
720.

MWN/MT

MKD/MT

KW=-HR/L
HOURS

HCURS

0.0000332
0.0140¢&57
0.0010830
0.0003442
0,0002035
0.C00C587
0.0122600

o.o

0,0349327
0.0013493
0.,004956}

0.0

C. 0000223
0.0001102



[TERATION=

ITERAT ION=

DATA AT END OF TIME STEP

1 SOTUPES
U=235
U=-236
U-238
PU-239
PU~240
PU-241
PU~2642
NSU
NNU
NSPU
NNPU

TTERATION=

ITERATIUN=

ITERAT ION=

ITERAT ION=

ITERATION=

DATA AT END OF TIME STEP

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

L]

6

DENSITY(KG/L)

U=-23
U-23
PU~2
PU~-2
PU~2
PU-~2

134

K-FFF IS 1.08553

K=tFF IS 1.,06631

"

0,1296k-01
0e2434F~03
0.5545F 01
0442517F 00

0.1371€ 0V -

0.8142E-01
0.2359€-01
0.436€ 19
0.,17SE 29
0.232F 29
0.,871F 20
5
8
39
40
41
42

S$S 304

SUDI

UM

OXYGEN

HYOR
DEUT
BORO
FePeo
FoPo

DENSITY(KG/L)

OGEN
N
u
PU

K-EFF

K-EFF

K-EFF

2

1S

1s

IS

K=-EFF 1S

0.1253E-01
0.3594E-03
0.5547F 0L
0.4330F 00
0.13%8€ Q0
0.7929E~-01
0.2384F-01
0.651F 19

0.268F 20

0.348€ 20

K-EFF

IS

3

K = 1,086 SIGP = 0.01234
THERMAL FLUX = 0.261E 15 L/SEC*CHes2
THERMAL FLUENCE = O.0b4F 21 1/CHes2

INSTANTANEOUS CONVERSILN RATIO = 1,050
BLRMUP THIS STCP = 2127, MWD/ MT
TOTAL BURNUP = 4221, MuD/MT

ENERGY DENSITY IS 320500, KW-HR/L
TIMF STEP ENDS AT 1440. HOURS
TIME STEP LENGTH 7120. HCURS

0.0000321
0.C14C357
0.0010913
0.0003508
0.00C1s82
0.,000054%3
0.0122¢00
0'0

U.03493%0
0.001415%0

0.0048711
. o‘o

0.0000333

C.00C1¢55
1.08281
1.08357
1.08433
1.0851¢
1.08586

K= 1,086 SIGP = 0,0122])
THERMAL FLUX = 0,264E 15 L/SEC*CHMas?2

THERMAL FLUENCE = Ge678E 21 1/CMe*s2
INSTANTANEQUS CUNVERSICN RATIO = 1,037
BUKNUP THIS STEP = 2112, MWD/ MIT
TOTAL BURNUP = 6,339, MuD/MT
ENERGY DENSITY 1S 318263, KW=HR/L
TIME STEP ENDS AY 2160, HOURS
TIME STEP LENGTH +OURS

120,
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u-235 000002311
u-238 0.0139543
PU-239 0.0010588
PU-240 0.0003575
PU~241 0.00016532
PU=242 0.0006599
$S 304 0.0122600
SUD TUM 0.C
OXYGEN 0.0349333
HYDROGEN 0.0015769
DEUT. 0.0047658
BURON 0.0
FoPo U _ 0.0000443
FoPo PU 0.C002208
ITERATION= 1} K-EFF IS 1.08231
ITERATION= 2 K-EFF IS 1.08305
ITERATION= 3 K-EFF 1S 1.08379
ITERATICN= 4 K-EFF 1S 1,08453
ITERATION= 5 K-EFF IS 1.04527
ITERAT ION= 6 K=EFF IS 1.08601
DATA AT END OF TIME STEP # 4 K = 1,066 . SIGP = 0.01193
1SOTOPES DENS ITY(KG/L ) THEKHAL FLUX = 0,268F 15  1/SECSCMee2
u-235 0.1212€-01 THERMAL FLUENCE =  0.688E 21  L/CM%e2
u-236 0.4722E~03 INSTANTANEQUS CUNVERSION RATIO = 1,022
u-238 0.5525E 01 BUKNUP THIS STEP = 2123.  MWOD/MT
PU-239 0.4360E 00 TOTAL BUKRNUP =  B462. - FRD/MT
PU-240 0.1424E 0V ENERGY DENSITY IS 319933,  KW-HR/L
PU-241 0. 7730E~C1 TIME STEP ENDS AT 2880.  HOUKS
PU-242 0.2407E~01 TIME STEP LENGTH  720.  HOURS
NSU : 0.865E 19
NNU 0.356E 20
NSPU 0.464E 20
NNPU 0.174F 21 :
u-235 0.0000300
U-238 0.0139493
PU-239 0.0011053
PU=240 040003643
PU=-241 0.0001 116
PU-242 00000605
SS 304 0,0122600
SUD UM : 0.0
OXYGEN 0.0349337
HYDROGEN 0.€017059
DEUT. 0.0046414
BORON 0.0
FoPe U 0.0000551
FeP. PU 0.00027€2

ITERATION= 1 K-EFF 1S 1,08238
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ITERATIUNS 2 K-EFF 1S 1.08309
ITERATION= 3 K=EFF 1S 1.00331
ITERAT ION= 4 K-EFF IS 1.04452
ITERATION= 5 K=EFF IS 1.08524
ITERATION= 6 K=EFF 1S 1.,08595
DATA AT END OF TIME STEP # 5 XK = 1,086 SIGP = 0.01175
1SOTOPES DENS ITY(KG/L) THERMAL FLUX = 0.272€ 15 1/SECSCM*s2
u-235 0.1172€-01 THERMAL FLUENCE = C.700F 21 1/CH%s2
u-236 0.5816E-03 INSTANTANFOUS CUNVERSICN RATIO = 1,007
u-238 0.5511E 01 BUKNUP THILS STEP = 2121, MWD/ MY
PU~-239 D.4385€ 00 TOTAL BURNUP = 10584, MRD/MT
PU-240 0.1451€ 00 ENERGY DENSITY IS 31927, KW=HR/L
PU-241 0.7545€-01 TIME STEP ENDS AT 36C0. HUURS
PU-242 0.2429€-01 VIME STEP LENGTH 120. FCURS
NSU 0.108€ 20
NNU 0.444E 20
NSPU 0.581€ 20
NNPU 0.218€ 21
U~235 0.0000251
U-238 0.013%C50
PU=~239 0.0011109
PU=-240 0.0003711
PU-241 0.000)¢t43
PU=-242 0.C000¢10
$S 304 0.0122¢00
SODIUM : 0.0
OXYGEN G. 0349340
HYDROGEN 0.00183¢c06
DEVUT. 0.,004511%
BORON 0.0
FePo U : 0.C00CE59
FePes PU 0.0003317
ITERATION= 1 K-EFF 1S 1.08223
ITERATION= 2 K-EFF IS 1.,08293
[TERATIUNS 3 K=EFF 1S l.0H306¢2
ITERATIONa 4 K-EFF IS 1.08431
ITERATION= 5 K-EFF IS 1.08500
[TERATION= [ K-EFF 1S 1.08568

ITERATION= 7 K-EFF IS 1.08037



DATA AT END OF TIME STEP # o

£ SOTOPES
U-235
U=236
u-238
PU-239
PU=240
PU-241
PU=242
NSU
NNU
NSPU
NNPU

liERAT[ON-
ITERATION=
ITERATION=
ITERATION=
ITERATION=
ITERATION=

DATA AT END OF

ISUTUPES
u-235
U-236
u-238
PU-239
PU-240
PU-241
PU~242
NSU
NNU
NSPU
NNPU

DENSITY(KG/L)
0.1134E~01
0.6879E-03
0.5494E 0Ol
0.4407E 00
0.1479E 00
0.7374€-01
0.2450&~01
0.129€ 20
0.530F 20
0.6S7€ 20
0.262E 21

u-235

u-238

PU-239

PU-240

PU-241

PU-242

$S 304

SUDIUM

OXYGEN

HYORUGEN

DEUT.

BORON

FoPo U

FoP. PU
1 K-CFF
2 K=£FF
3 K-EFF
. K-EFF
H] K-EFF
6 K-EFF

TIME STEP # 7

DENSTTYIKG/L)
0.1096t-01
0.7910t-03
0.5476E 0Ol
0.4425F 00
0.1506F 00
0.7217€-01
0.24706-01
0.150F 20
0.617+ 20
0 .844F 20
0.306F 21

y-235
U-238

1S
1S
1s
1S
rs

1S
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K = ].,C86 SIGP = 0.01153

THERMAL FLUX = 0.276E 15 1/SECSCHe32
THERMAL FLUENCE = 0.711E€ 21 1/CHes2
INSTANTANEQUS CCNVERSICN RATIO = 0,990
BURHUP THIS STEP = 2130, MWO/MT
TOTAL BURNUP = 12714, FaD/NT
ENERGY DENSITY IS 321014, Kw=-HR/L
TIME STFP ENDS AT 4320. HOURS
TIME STEP LENGTH 720. FCURS

0.0000281
0.0128613
0.0011154
0.4G0C3781
0.00018604
0. 00C0615
0.01220600
0.0 :
0.C349345
0.0019955
0.0043535
0.0
0.0000700
0.0003¢£12

1.0H8262

1.04319

1.08385

1.08451

1.085117

1.08583

K = l.086 SICP = GLOL14)

THERMAL FLUX & 0.2860F 15 /751 0CMee?
THEKMAL FLUENCE = V.724t 21 L/CHes?
INSTANTANEOUS CUNVERSICN RATIU = 04,978
BURWUP THIS STEP = 2117. PWO/MT
TOTAL BURNUP = 14830, MaD/MT
ENERGY DENSITY IS 318945, KW~HR/L
TIME STEP ENDS AT 5040. HCURS
TIMC STEP LFENGTH 120. HCURS

0.0000272
0.0138181
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PU~240 0.0003850
PU~-241 0.0001768
PU=-242 0.,00C0619
SS 304 0,0122600
SO0 TUM 0.0
OXYGEN 0.,0349348
HYDROGEN 0.0021294
DEUT. 0,0042¢03
BURUN 0.0
FePo U 0.G000E13
FePe PU 0.,0004429
ITERATION= 1 K-LFF IS 1.0U191
ITERATION= 2 K~EFF [S 1.08255
TTERATION= 3 K-EFF IS 1.,08318
ITERATION= 4 K-EFF IS 1.08382
ITERATION= 5 K=EFF IS 1.08445
ITERATION= 6 K-EFF 1S 1.08508
ITERATION= 7 K-EFF IS 1.08571
[TERATION= 8 K-EFF IS 1.08633
DATA AT END OF TIME STEP # U K = 1.086 SIGP = 0.01114
1SUTOPES DENS ITY(KG/L) THERMAL FLUX = 0.284E 15 L/SEC*(CHss?2
U-235 0,1060€E~01 THERMAL FLUENCE = 0.734E 21 L/CMee
U-236 0.8911E-03 INSTANTANEQUS CONVERSICN RATIU = 0,960
u-~238 0.5459t 0Ol BURNWUP THIS SYFEP = 2135, MuD/MT
PU-239 0.4440F 00 TOTAL BURNUP = 16965, MWD/MT
PU~240 . 0.1534€ 00 ENERGY DENSITY IS 321724, KW-HR/L
PU-241 0.7072€E-01 TIME STEP ENNS AT 5760. HUURS
PU-242 0.24886-01 TIME STEP LENGTH 720. HCURS
NSU 0.171€ 20
NNU 0.702E 20
NSPU 0.931E 20
NNPU 0.350¢€ 21
U-235 0.0000263
U-238 0.0137156
PU-239 0.0C11216
PU-240 0.0003921
PU-241 0.0001735
PU-242 0.00C0¢24
$S 304 0.0122600
SODIUM 0.0
OXYGEN ’ 0.03491354
HYDROGEN 0.0023189
DEUT. 0.,C040319
BURON .0
FePo U 0.0000578

FeP. PU 0.00045E6
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ITERATION= 1 K=EFF IS 1,0022%
ITERATION= 2 K~-EFF IS 1.08286
ITERATION= 3 K-EFF 1S 1.0U347
[TERAT ION= 4 K=-EFF 1S 1.,08407
ITERATIONS 5 K~EFF 1S 1.08467
ITERATION= 6 K-EFF IS 1.08527
ITERATION= 7 K-EFF IS 1.065686
DATA AT END OF TIME STEP # 9 K = 1,086 SIGP = 0,01103
I SOTOPES DENSITY{(KG/L) THERMAL FLUX = 0,287€ 15 1/SEC*CH%e2
U-235 0.1025€~01 THERMAL FLUENCE = 0.747E 21 L/CM*22
U=-236 0.9883E-03 INSTANTANCOUS CUNVERSICN RATIO = 0,946
U-238 0.5443€ 0Ol BURNUP THIS STFP = 2121, MWO/MT
PU~239 0.445CE 00U TOTAL BUKRNUP = 19087, Mhl/MT
PU=-240 0.1562€ 00 ENFRGY DENSITY IS 319666.  KWw=HR/L
PU-241 0.6540-01 TIME STEP ENDS AT 6440, HUURS
PU-242 0.25077~01 TIME STEP LENGTH 720. HCURS
NSU 0.191F 20
NNU 0.787€ 20
NSPU 0.105€ 21
NNPU 0.394€ 21
U-235 i 0.0000254
U~238 0.,0137336
PU=-239 0.0011233
PU-240 0.0003991
PU~241 0,0001705
PU~242 0.,0000¢€29
$S 304 . 0.0122600
SODIUM 0.0
OXYGEN 0.C349358
HYDROGEN 0.0024830
DEUT. . 0.0038687
BURON C.0
FoaPo U : 0.0001C83
FeP. PU 0,00C5544
ITERATION= 1 K-EFF IS 1.0i168
ITERATION= 2 K=-EFF 1S 1,04226
ITERATION= 3 K~EFF IS 1.,048283
ITERATION= 4 K=EFF IS 1.0u4361

ITERATION= 5 K=EFF 1S 1.04397
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ITERATION= 6 K=-EFF 1S 1.086454
ITERATION= 7 K-EFF IS 1.08511
ITERAT LUN= 8 K-EFF IS 1.08567
ITERATION= 9 K-EFF IS 1.08623
DATA AT END OF TIME STEP # 10 K = l.086 SIGP = 0.01078
I1SOTAQPES DENSITY(KG/L ) THERMAL FLUX = 0.291F 15 1/7S5FCsCHes2
U-235 0.9911E-02 THFRMAL FLUENCE = 0.757€ 21 1/CHes2
u-236 0.1083F-02 INSTANTANEOUS CUNVERSICN RATIO = 0.929
U-238 0.54206F Vi BURNUP THIS STFP =  2136. MWO/MT
PU-239 0.44517E CO TOTAL BURNUP = 21223, MWL /MY
PU~240 0.1590€ CO ENFRGY DENSITY 1S 321955, KW-HR/L
PU~241 0.6820f-01 TIME STEP ENNS AT 7200. HOURS
PU-242 0.,25240-01 VIME STFP LENGTH 720. HCURS
NSU "04212E8 20
NNU 0.871EF 20
NSPU 0.117€ 21
NNPU 0.438E 21
U-235 0.0000254
U-238 0.01403536
PU=239 0.0011¢89
PU=-240 0.0004011
PU-241 0.0001713
PU~242 G.CCCOE€3L
S§S 304 U.Cl122600
SODIUM 0.0
OXYGEN CeG3493064
HYOROGEN 0.0012750
DFUT. 0.00%0710
BORON 0.0
FePo U 0.0
FePo PU V.0
ITERATION= 1 K-EFF IS L.07369
U-235 0.,0000254
U-238 0.0140247
PU-239 C.001134¢
PU~-240 . 0.0004031
PU-241 0.0001722
PU-242 0.0000€35
SS 304 0.01226C0
SOD IUM 0.0
OXYGEN 0.03493¢4
HYOROGEN 0.0012750.
DEUT. 0.0050710
BORON c.0
FePe U 0e0
FePo PU ’ V.0
ITERATION= 2 K~EFF 1S 1.07593
u-235 0.C0C0254
u-238 0.0140158
PU-239 0.0011402

PU-240 0.0004C51
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ITERATION= 4 K-EFF IS 1.08935
U-235 0.€CCCC99
y-238 0.0137488
PU-239 0.00121735
PU~240 0.C0C5835
PU-241 0.0001358
PU-242 0.C0C0700
SS 304 0.0122¢00
SODIUM ' 0.0
OXYGEN 0.,0349334
HYDROGEN 0.0012750
DEUT. 0.0050710
BORGN 0.0
FePo U 0.0
F.P. PU C.0
ITERATION= 5 K-EFF IS 1.08696
u-235 0.0000CS5
u-238 0.0137C28
PU-239 0.0012761
PU~240 C.000%¢€09
PU=241 V.0001357
PU~242 U.COCO70L
§S 304 U.01226C0
SUNDTUM ’ 0.0
OXYGEN U.C349334
HYDROGEN 0.00121750
DEUT. 0.,0050710
BORON 0.0
FoP. PU 0,00005¢3
ITERATION= 1 K=EFF IS 1,08665
OATA AT END OF TIME STEP - # 40 K = 1,087 SICP = 0.014736
1SOTOPES DENSTTY(KG/L) THERMAL FLUX = 0Q.246€ 15 L/SECeCMs»2
U-235 0.3721E~02 THERMAL FLUENCF = Ne62%F 21 1/CHes
u-236 D.2164E-02 INSTANTANEOUS CONVERSIGN RAYIU = 1,070
U-238 0.5414F 01 BURNUP THIS STFP = 2065, MWN/MT
PU~-239 0.5071E CO TUTAL BURNUP = 839172, MPRi/MT
PU=240 0.2346F 00 ENFRGY DFNSITY 1S 311244, KW=HR/L
PU-241 0.5428E~Cl . TIMF STEP ENDS AT 28800, HOURS
PU~-242 0.2815E=-01 TIME STEP LENGTH 120, HLURS
NSU 0.1G4F 19
NKU 0.797E 19
NSPU : 0.118¢ 20
NNPU 0.445F 20
y-235 0.€0000%2
u~238 0, 01365170
PU-239 0.0012824
PU-240 0,0005542
© PU=241) 0.0001256
PU-2642 0.,0000702
SS 304 0.0L22600
SODTUM 0.C
OXYGEN ¢ 0.03491334
HYDROGEN 0.00121750
DEUT. 0.0050710

BURON C.0
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ITERATION= 1 K-EFF IS 1,08635
DATA AT END OF TIME STFP # 4l ¥k = 1,086 SIGP = 0.01515

ISOTOPES DENSITY(KG/L) THERMAL FLUX = 0.245E 15 L/SECSCMes2
U-235 0.3602E-02 THERMAL FLUENCE = 0.626E 21 1/CHese?2
u-236 0.27196E-02 INSTANTANEQUS CONVERSICN RATIO = 1.074
u=-238 0.5366E 01 BURNUP THIS STEP = 2066, MhD/MT
PU-239 0.5C88E 0V TOTAL BURNUP = B86LC37,. MWC/MT
PU-240 0,2361F 00 ENFRGY DENSITY IS 311274, KW-HR/L
PU-241 0.5425E~-0L TIME STEP ENNDS AT 2952C. HOURS
PU-242 0.2819F-01L TIME STEF LFNGTH 120, +CURS
NSU 0.387€ 19
NNU 0.159€ 20
NSPU 0.237t 20
NNPU 0.890E 20

u-235 ' 0.C000089

uU—-238 . 0.,0136113

PU-239 0.00128¢6

PU-240 0,00C5555

PU-241 0.00013%6

PU-242 0,00CC7Q2

$S 304 0.,0122000

SUDIUM 0.0

UXYGEN . 0349234

HYDROGEN 0.00127%0

DEUT. 0.,00501710

BORON 0.0

FePeo U C.C0C02Y96

FoPe PU 0.0001661

ITERATION= 1 K-EFF IS 1.0d608
DATYA AT END OF TIME STEP # 42 K = 1.086 SIGP = 0.,01534

1 SOTOPES DENS ITY(KG/L) THERMAL FLUX = 0,245F 15 L/ SECSCMse2
u-2135 0.3487€-02 THERMAL FLUENCF = 0.623€ 21 1/CHss2
u-236 © 0.c¢828F=02 INSTANTANFOUS CUNVERSICN RATIU = 1,071
U-238 0.5378E Ol BURNUP THIS STEP 3 20066, MUND/MT
PU-239 0.5105F 00 TOTAL BURNUP = 88103, MnD/MT
PU-240 0.2388F QU ENERGY DFENSITY 1S 311307, KW=-HR/L
PU-241 0.5423F-01 TIME STEP ENDS AT 30240. HOURS
PU-242 0.,28226-01 . TIME STEP LENGTH 720. FCURS
NSU 0.579E 19
NNU 0.238F 20
NSPU 0.356E 20
NNPU 0.134F ¢}

U-235 . 0.co00C87

u=238 0.0L3%658

PU~239 Ue.0012%C/

PU-240 0.C006CHT

PU-241 0.00013%6

PU~242 0.C00C7C3

SS 304 0.0122600

SADIUM 0.0

OXYGEN 0.C349334%

HYDROGEN 0.,00121750

DEUT. 0.0050710

BORON ¢.0



ITERATION=

DATA AT END OF

I SOTOPES
u-235
u-236
u-238
PU~-239
PU~-240
PU=-241
PU-242
NSU
NNU
NSPU
NNPU

ITERATION=
ITERATIONS

DATA AT END OF

I SOTOPES
U-235
u-230
uU-233
PU-239
PU-240
PU-241
PU-242
NSU
NNU
NSPU
NNPU
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1 K-E£FF 15 1.,03582
TIME STEP # 43 K = 1,086 SIGP = 0.01554
DENS ITY(KG/L) THERMAL FLUX = 0,244F 15 1/SEC*(Mse2
0.3376E-02 THERMAL FLUENCE = 0. 620 21 L/CHsa¢
0.2857E-C2. INSTANTANEOUS CUNVERSICLN RATIO = 1,068
0.5360€ 01 BULRNUP THIS STEP = 2066, MWD/MT
0.5121E CO TOTAL BURNUP = SCl69,. HuD/MT
0.240S8C OV ENERGY DENSITY 1S 311343, KW-HR/L
0.5423E-0L TIME STEP ENDS AT 30960« HOURS
0e2825E~01 TIME STEP LENGTH 720, HCUKS
0.771F 19
0.318E 20
0.414F 29
0.,170F 21
U=-235 0.0000084
u-238 0.0135204
PU-239 0.,0012647
PU-240 0.C006CSY
PU-241 0.000135¢6
PU=242 0.0000704
§S 304 0.01226C0
SUD UM 0.0
OXYGEW 0.0349334
HYDROGEN 0.0012750
DEUT. 0.00501710
BORON 0.0
FePo U 0.0000453
FeP. PU 0.00C2820
1 K-EFF IS 1.08557
2 K=EFF 1S 1.08607

TIME STEP # 4%
ODENS ITY(KG/L)

0.3268E£~02
0.28€6E-C2
0.5342F 0L
0.5137€ 0O
0.2430t GO
0.%424F-01L
0.2828f~01
0.963F 19
0.396T 20
0.593F 2C
0.223F 21

U-235

u-238

PU~-239

PU-240

PU-241

PU-242

§S 304

SODIUM

OXYCEN

K = 1.086

THEKMAL FLUX =
THERMAL FLUENCE =

SICP = 0.,015¢3

0.244€ 15

0.617F 21

L/SEC*CMss?
1/CHse2

INSTANTANEOUS CUNVERSICN KATIO = 1l.063

AUKNUP THIS STEP =
TCTAL BURNUP =

2017,
92247,

ENERGY DENSITY IS 3130066,

TIME STEP ENDS AT
TIME STEP LENGTH

3168C.
120.

KuD/MT

Mn/MY

Kw—HR/L
HOURS

FCUKS

0.0000CF1
0.0134i9%2
0,£012943
0.,000¢151
0.000135/¢
0. COCCTCS
0,0122600

0.0

0.034922¢



ITERAT ION=

ITERATION=

DATA AT END OF TIME STEP

1 SOTOPES
U-235
U-236
U-234
PU-239
PU-240
PU-241
PU~242
NSU
NNU
NSPU
NNPU

ITERAT ION=

DATA AT END OF TIME STEP # 46

1SOTOPES
u-235
U-<36
U-233
PU-239
PU=240
PLU-241
PU=242
NSU
NNU
NSPU
NNPU

DEUT
BORO
FePo
FaPeo

1

2

DE

u-23
U-23
PU~-2
PU=2
PU~2
PU=2
§§ 3
san1
oxYG
HYDR
DEUT
BURO
F.Po.
Febeo

1

DE

u-23
u-23
PU-2
PU-2
PU-2
PU-2

N
U
PU

K-EFF
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TS 1.03579

K~EFF 1S 1l.03628

NS ITY(KG/L)
0.,3165€-02
0.,2914E-02
0.5324E 01
0.,5151E 00
0.2451E 00
0,5428€-01
0.2831€E-01
0.115€ 20
0.475F 20
0.712€ 20
0.267F 21
5

8

39
40

4l
42

04

UM

EN

OGEN

N

U

PU

¥ 45

K = 1,086

THERMAL FLUX =
THERMAL FLUENCE =

0.0050456

0.0

0.0000590
0.00033E5

SIGP = 0.01582

0e245E 15

0.617F 21

1/SECOCHMse2
L/CMse2

INSTANTANEOUS CONVERSICN RATIO = 1.057

BURNUP THIS STEP =
TOTAL BURNUP =

2078,
94324.

ENERGY OENSITY IS 313094,

TIME STEP ENDS AT
TIME STEP LENGTH

K=EFF IS 1.08597

NSITYIKG/L)
0.3065€E-C2
042941E-02
0.5306F O}
0.5165F 00
0.2411F 00
0.5433€E~0L
0.2834F-01
0.134F 20
0.553€ 20
0.830F 20
0.312F 21

5 -

8
39
40
41
42

K = 1,086

THERMAL FLUX =
THERMAL FLUENCE =

32400.
720.

MWD/MT

MWD/NT

KW~-HR/L
HOURS

HCURS

0.C000C79
0.0134304
c.C013017
0.0006202
0.0001358
0,000C705
0.0122600

0.0

0.0349220
0.0013244
0.0050209

0.0

0.C0CCE88
0.0003650

SIGP = 0.01614

0.244F 15

0.617E 21

1/SECoCHe82
1/CMe8;

INSTANTANFOUS CONVERSICN RATIO = 1.055

BUKRNUP THIS STEP =
TGTAL BURNUP =

20617.
963951.

TNERGY DENSTTY IS 311422,

TIME STEP ENDS AT
TIME STEP LENGTH

33t2¢C.
720.

MWO/MT

NWD/MTY

Ku—=HR/L
HOUKS

FCURS

0.£0C0076
0.0133E56
0.0013050
0.,000€£253
0.,00013¢€0
0.C0C0T06



ITERAT ION=
ITERAT IIN=

DATA AT END OF

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

LTERAT ION=
ITERATION=

DATA AT ENO. OF

ISUTUPFS
u=21%
U~-236
U~-238
PU-~-239
PU~240
PU-241
PU~242
NSU
NNU
NSPU
NNPU
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SUDTUM 0.0
OXYGEN 0.C349226
HYDKROGEN 0,C013244
DEUT. 0.00%50209
BORUN 0,0
FePo U 0.COCCIES
F.Pe PU 0,0004515
1 K-EFF 1S 1.08566
2 K=EFF IS 1.04611
TIME STEP ¥ 41 K = l.086 SICP = 0.01619

DENS ITYI(KG/L )

THERMAL FLUX = 0.244F 15 1/SEL#CMes?

0.2966F-02 THERMAL FLUENCE = 0.614€ 21 L/CMse?2
0.2967E-02 INSTANTANEQUS CONVERSICN RATIO = 1.04%
0.5288F 0Ol BURNUP THIS STep = 2078, MWD/ MT
0.51317E 00 TCTAL BURNUP = 8469, FaD/MT
0.2491F 00 ENEAGY DENSITY 1S 313103, Kw-HR/L
0.,5440£-01 TYIME STEP ENDS AT 33840, HOURS
0.2837€-01 TIME STEP LENGTH 120. HCURS
0,153 20
0.631F 20
0.949E 20
0.,357F 21

U-235 0.C0CUCT4

U-238 0.0133411

PU-239 0.C013C80

PU—-240 00006304

PU~241 0.C00L362

PU-242 0.c0CCTCT

SS 304 0.0122600

SODTUM 0.0

OXYGEN 0.C349327

HYDROGEN 0.C013493

DEUT. 0,00495¢01

BURGN 0.0

FePo U 0.00CCHB1

FePo. PU 0., COCSGEL
1 K=EFF 1S 1.08577
2 K-EFF 1S 1.080622

TIME STFP # 44 K = 1.086 SIGP = 0.,01635

DENSITY(KG/L)

0,2874F-02
062953E-02
0.5211F 0O}
0.5189F Q0
0.2512F 00
0+544%F=01
0.2839F=-Ul
0.172¢ 20
0.70%E 20
0.107F 21
0.401F 21

FHERFMAL FIUX = 0,245F 15 L/SEC P He o)
PHE RMAL FLUPNCE = O.615F 21 1/CHse)
INSTANTARNFOUS CONVEHSTOCN RATED = 1,094
BUKNUP THIS STEP = 2076, MuD/MT
TUTAL RUKNUP = 100546, MwO/MT
ENFRGY DENSTTY IS 313104, KW=HR/L
TIkE STEP ENNS AT 34560. HOURS
TIME STEP LENGTH ‘720, FCURS -



1TERATION=

ITERATION=

I TERAT ION=
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7 K-EFF IS 1.0d3t34

U-235
u-238
PU-239
PU-240
PU-241

PU-242

$S 304
SODIUM
OXYGEN
HYDRUGEN
DEUT.
BiIJRCN
FePe U
F'P. PU

8 K-~EFF IS
u-235
uU-238
PU~-239
PU-240
pPU-241
PU-242
$S 304
SODIUM
OXYGEN
HYDROGEN
DEUT.
BORCN
FePo U
F.P. PU

1 K-EFF 1$

DATA AT ENC OF TIME STEP # 88

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

DENSITYIKG/L)

- 047939E-03
0.35526-0¢
0.5371F ¢}
0.,5C6SFE 0OV
0.2821F 00
0.5545€-01
0.258¢E-01
0.187F 19
C.771F 19
0.119€ 20

1.08590

1. 08649

K = l.086

THERMAL FLUX =
THERMAL FLUENCE =

0.60C0021
0.0136394
0.0012732
0.C007038
0.0001377
0.0000¢€42
C.0122600
0.0

0.0349:16
0.0C1275%0
0.0050710
0.0

0.0

U.0

0.C0C0020
0.0135934
0.0012778
0.C007C80
0.0001386
0.C000644
0.0122600
0.0

0.0349216
0.0012750
0.0050710
0.0

C.CCLCCS6
0.0000567

SIGP = 0.01524

0.245F 156 1/

0.630F 21

SEC*CNes2
L/CHes2

INSTANTANEOUS CUNVERSIUN RATIO = 1,099

BURNUP THIS STFP =
TUTAL BURNUP = 182631,
CNFRGY OENSITY IS 311453, K
YIME STEP ENDS AT
TIME STEP LENGTH

2067.

63360,
720. +CU

MWO/MT
MRi/MT

W=HR/L
HOURS
RS



ITERATICN=

DATA AT END UF TIME STEP # 89

1SOTOPFS
uU-235
U=-216
U=-2348
PU-239
PU-240
PU-241
PU-242
NSU
NNU
NSPU
NNPU

ITERATIUN=

DATA AT ENC UF TIME STEP # 90

.VSOTOPES
uU-235
U-236
uU-238
PU-239
PU-240
PU-241
PU-242
NSU
NNU
NSPU
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u-235 0.,0000020

U-238 0.0135475

PU=-239 0.,0012821

PU-240 0.00C67121

PU-241 0,00C1395

PU-242 0.C0CCE4S

SS 304 0.0122600

SUDIUM 0.0

UXYGEN 0.0349216

HYDROGEN 0.u012750

DEUT. C.00c0710

BUKUN 0.0

FePe U G.,0000191

F.Pe PU 0.C001133
1 K=£°F 1S 1.040704

K = 1,087 SICP = 0.01569
DENSITY(KG/L} THERMAL FLUX = 0.244F 15 L/SEC#CHe e

0.76846-03 ThFRIMAL FLUENCE = O.620F 21 L/Ches?
0.3559f-C2 INSTANTANEOQUS CUNVERSICN RATIO = 1.094
0.535¢E 01 BURNUP THIS STEP = 2067, YD/ MT
0.50€7¢ 00 TOTAL BURNUP = 184966, PaD/MT
0,2837C QU ENERGY DENSITY IS 311479, KW-HK/L
0.55d1FE-01 TIME STEP ENDS AT 64CdC. HOURS
0,2563E-01 TIME STEP LENGTH 720. +CURS
0.374€ 19
0.154F 20
0.238F 20
0.8950C 20

U-235 c.C0C0019

u-238 0.0135C1y

PU-239 0.00128¢€3

PU-240 0.00C7162

PU~-241 0,0001404

PU-242 C.CuCO€47

SS 304 0.,uUl22¢€00

SODTUM 0.0

UXYGEN 0.C349216

HYDRUGEN 6.0012750

DEUT. 0.00501710

BURON 0.0

FePeo U 0.cocca87

FePe PU 0.,0001700
1 K=EFF IS 1.00756

¥ = 1,088 SIGP = 0.010617
DENSITY{KG/L) THEPMAL FLUX = 0.243F 15 1/StCeCMes2

0,7438F~03 THERMAL FLUENCE = 0.621F 21 1/CMee2
0.35€5€6-02 INSTANTANEUUS CUNVERSICN RATIU = 1.040
0.5334F 0L BURNUP THIS SIEP = 2067. MWN/MT
0.510>E 00 TOTAL BURNUP = 187C65. FhD/MT
0.,2853E €O ENERGY DENSITY 1S 311508, KW-HR/L
0.5617€~01 TIME STEP FNDS AT 648CC. HUURS
0.2599E-01 TIME STEP LENGTH 720. KCUKS
0.,561F 19
0,231F 20
0.357€ 20



ATERATION=

ITERATICN=

{TERATION=

DATA AT END OF

I SOTUPES
U-235
U-23o0
u-238
PU-239
PU-240
PU~-241
PU=242
NSU
NNU
NSPU
NNPU

ITERATION=

ITERATIUN=

TTERATIUN=

OATA AT END OF
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uU-235 0.C000018

U-238 0. 01345¢5

PU-239 G.00129C4 .

PU~-240 0,00C7202

PU-241 0.00C1413

PU~-242 0.00CCE49

SS 304 G.0122000

SUNTUM C.C

OXYGER 0.,0349216

HYDRUGEN 0.,0012750

DEUT . C.C050710

BORON 0.0

FePo U 0.,00G0202

Fo.Pe PU 0,0002267
1 K-tFF 1S 1.04505
2 K=EFF 1S 1.,08780
3 K=EFF 1S 1.,08755

TIME STEP # 31 K = l.088 SIGP = 0.01675

DENS ITY(KG/L) THERMAL FLUX = 0.241F 15 1/SFCoCM=#2

0.,7201E-03 THEKMAL FLUENCE = Ul618F 21 1/CMs%
0.3572£~-C2 INSTANTANEQUS CUNVERSICN RATIO = 1,690
0.53166 01 BLRNUP THIS STFP = 2055, MWD/MT
0.5120F 00 TUTAL BURNUF = 189120, MWD/MT
0.28069t 0V FkRGY DENSTTY 1S 309689, KW=MR/L
0.5651E~Cl LIMI STEP FNDS AT 69520, HOUR"
0.206C06M=UL tInr STEP LENGTH 120, HLURS
O.746r 19
0.3CIF 20
0.477C 20
0.179F 21

uU-235 ¢.00C0018

u-238 0.0134111

PU~-23Y 0,0012945

PU-240 0.0007242

PU~241 0.,0001421

PU-242 Ue GUCULYD

55 304 vl.0122600

SAD1UM C.0

OXYGEN G.C349224

HYDROGEN V.U012478

DEUT. L.C05CS71

BORON 0.0

FeP. U 0,00C047/

FePo. PU C.0002E2%
1 K-EFF 1S 1,08806
2 K-EFF 1S 1.04781
3 : K-EFF IS 1.08757

TIME STFP 4 92 K = 1l.C8Y SIGP = 0.0)124



I SUTOPES
U-235
U~-2236
u=-233
PU=~239
PU~-240
PU-241
PU~242
NSU
NNU
NSPU
NNPU

[TERAT ION=

ITERATION=

ITERATICN=

UATA AT EWND UF

1SOTUPES
U=235
u~-236
U-238
PU-239
PU-240
PU-241
PU-242
NSU
NNU
NSPU
NNPU
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DENSTTY{KG/L) THILR4AL FLUX = 0,239F 15 1/SECSCMee?
06972800 THE«MAL FLUFNCE = OD.611€ <1 1/CHses?
0.357dF-02 INSTANTANFOUS CUNVERSICN RATIO = 1.CHY
0.525SF 01 BLKYUP THIS SFEP = 2055, MWD/MI
0.51266 €O TOTAL BURNUP = 191175, MuB/INT
0.28E5E 00 UNFRGY DENSITY IS 305724, Kw=hR/L
0.5684F=C1 VIME STLP ENDS AT 66240, HOURS
0.26CY9F-Cl VIMF STEP LFNGTH 720. HLUKS
0.932F 19
0.384fF 29
0.596F 20
0.224F 21
uU-235 0.C0C0017
U-238 0.0133¢58
PU-239 U.0012580
PU~240 0.C207282
PU-241 C.0LU1429
PU~242 0.00C0¢€51
SS 304 0.0122600
SODIUM G.0
OXYGEN Ue 0349223
HYDROGEN 0eN012206
DEUT. 0.0051241
BURON 0«0
FePo U C.C0C0%72
F.P. PU C.00C3402

1 K=EFF S l.UHB0O9

2 K-EFF 1S 1.08785

3 K-EFF IS 1.08762
TIMNE STEP ¥ 93 K = 1l.U88 Sicy = 0.01717¢6

DENSTITY(KG/L) THERMAL FLUX =  0e231f 15 1/7StC*CMse2
0.6751F-03 THFRMAL FLUENCL = 0.604F 21} 1/CMe 02
0.3584F =02 INSTANTANEQUS CUNVERSICN KATID = 1.088
0.5281F 01 BURNUP THIS STEP = 2056 MWD/MT
0.5152¢ 00 TOTAL BURNUP = 153231, »un/Mt
0.2901F 00 ENERGY DENSITY IS 304754, KW=HR/L
0.%715F=01 TIME STEP ENDS AY 6656C, HOURS
0.,2016F~Cl TIME STEP LFNGTH 7120. HCUKS
0.112f 20
0.,460F 29
Qe 115F 29
0,267 21

uU=235 0.COCO0LT
U=-233 VeGl232C0
PU~239 0.0014C27
PU-240 C.C0C73¢1
PU~-241 0.0001436
PU=-242 0.C000653
SS 304 "Ce 0122600
SODIUM’ 0.0

OXYGE N 0.0349323
HYDROGEN 0.0011522
DEUT. 0.0051514
BURCN 0.0

FePa U 0.00CCLOD
Fe.P. PU C.C0OC3570
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ITERATIGON= 1 K=EFF 1S 1.04815
ITERATJUN= 2 K=tFF 1S 1.08792
L1TFRATICN= 3 K=LCFF 1S 1.08705
DATA AT END OF TIME STEP # 94 K = ].C88 SICP = 0.01832
1SOTOPES DENSITY(KG/L) THERMAL FLUX = 0.234F 15 1/SEC*CMss?
U~235 0.6538E-03 THERMAL FLUENCE = 0«597F 21 L/CMee2
U=-236 0.3590F~C2 INSTANTANEUUS CCNVERSICN RATIO = 1.087
U-238 0e5263F 01 AURNUP THIS STLEP = 2056, MRD/MY
pPU-239 0.5164F CO TUTAL BURNUP = 1952806. FaD/MT
PU-240 Ve2917FE QU ENFRGY DENSITY 1S 306777. KW=HR/L
PU-241 0.574%L-01 TIME STEP ENDS AT 67680 HUUKS
PU-242 0.2622F=01 TINE STEP LFNGTH 720. HCURS
NSU ' 0.13CE 2V
NNU 0.5936F 20
NSPU 0.835F 20
NNPU 0.314F 21
U=-2135 0. CGCOO0LO
U-238 0.01321%4
PU-23Y9 J.CO130G6Y
PU-24) CeCOCT360
PU=-241 0.0001443
PU~-242 0.COUCLS4
SS 304 0.0122€00
SODIUM 0.0
OXYGEN UeCo4h9222
HYDKUGFN C.CUI10S0
DEUT . 0.0()‘:!“1'!
BURON 0.0
FePo U c.COCCIe]
FePo PU 0004554
ITERATIUN= 1 K-EFF (S 1.08823
ITERATIUN= 2 K-EFF IS 1.08801
ITERATIUN= 3 K=FFF 1S 1.0d778
DATA AT END UF TIME STEP ¥ 9Y K = ].,088 SINP = DeUlUY]
{SUTUPES DENSITYIKG/L) THEKMAL FLUX = 0,232+ 1Y 172FCe( M0/
U=213% 0,0L3331 -0 THEKMAL FLUENGE = el ¢l i/7tHeey
IEPETA Ve3vynt =y INSTANTANEOUS CUNVERSTLN PATTIG » 1aGHY,
U=23n - 0.5245F 0 BUKNUP Trls GIEP = 20506, MW/ ML
PU~2139 0e5185 0V TOTAL RAURNUP = 197342, rah/nt
PU-240 0.2932€ U ENFRGY DENSTTY IS 309801, KW=t /L
PU-241 0.5773F-01 TIME STEP FNDS AT 68400, HOURS
PU-242 0.2628F=01 TIME STEP LENGTH 7120, HCUKS
NSU 0.1497 20
NNU 0.612F 2C
NSPU 0.954F 20
NNPU 0.3587 21
uU-235 0.CCCCCLo

U=234d Ue Ul 24304



PU-2
PU-2
pU-2
S 3
supl
OXYG
HYDR
DEUT
BORO
FoPo
FoP.

40
41
42
04
UM
EN
OGEN
N

U

PU
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0.00073%3
00001449
0.COCCEDSS
0.01226C0
Ge0
Ca(34922
0.0011378
0.00520¢5
0.0
C.U000ESS
0.0005106

ITERATION=

ITERATIUN=

ITERATICN=

ITERAT JGN=

TIME STEP

¥

K-EFF

K= FF

K-EFF

K-EFF

96

1s

s

IS

3

1.00834

1L.08813

1.08791

1.08766

K = 1.088

SIGP = 0.01Y068

DATA AT FND UF

1SOTUPES
U=-2145
U-236
U-234
PU-239
PU-240
PU-241
PU=-242
NSU
NNU
NSPU
NNPU

DENSITYIKG/L)

ITERATION=

ITERAT TUN=

ITERATION=

ITERATICN=

0.6134F~03
0.3600E-02
0.5227F 0Ol
0.5201F Cu
0.2548E 00
0.5795F-01
0.2634F =01
0.167F 20
0.6LE8F 20
0.1G7E 21
0.403€ 21

u-235

u-238

PU-239

PU-240

PU-241

PU-242

$S 304

SUDIUM

UXYGEN

HYDRUGEN

DEUT.

BURCN

FoPo U

FoPo PU
1 K-FFF
2 K=FFF
3 K-EFF
4 K=EFF

THEKMAL FLUX =
THERMAL FLUENCE =

06 228F 15 194

0.532€ 21

SFCeCMa 4,
1/CHeer

INSTANTANEOUS CONVERSIULN RATIO = L.047

BURNUP THIS STFP =
TUTAL BUPNUP = 199392,

2050. M
FwD/

ENERGY DENSITY 1S 308877, K

TIME STLP ENDS AT
SItPF LENGTH

1Mt

15 l.08429

1S 1.Uub08

1S 1.08787 .

IS 1.08766

69120,

120. (J4V)

g.Co0uC1S
0.0131€53
C.001315%2
0.0uCT7436
0.0001450
g.CCCOCHT
UeULz2¢E00
0.0

0. 0349320
0.001CS58
0.0052483
0.C

0.€J300550
0.,0005¢74

wWD/MT
MT
W-HR/L
HOURS
189
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DATA AT END OF TIME STEP # 97 K = 1,088 SICP = 0.02043
ISOTUPES DENS ITY(KG/L) THERMAL FLUX = 0,226€ 15  L/SEC#CMes2
u-235 0.5943F-03 THERMAL FLUENCE =  0,573C 21 L/CMes?
u-230 0¢36050-02 INSTANTANFUUS CUNVERSICN RATID = L.GdE
Y=< 38 0652049t 01 BUKAUP THIS STEP = 20%0. HuD/4T
PU-239 0.5218¢ 00 TUTAL BUKNUP = 20144z,  MwD/MT
PU-240 0.2562F Gu ENFRGY DENSITY IS 308870.  KW=-hR/L
pU-241 0.5823€E-01 TIME STEP ENDS AT 69840.  HOURS
PU-242 0.2640E-01 TIME STEP LENGTH  720.  FCURS
NSU 0.186F 20
NNU 0.764F 20
NSPU o.119r 21
NNPU 0.448F 21
u-235 0.€000015
U-238 0.0135596
PU-239 0.0013C86
PU-240 0.00C7399
PU-241 0.0601443
PU-242 C.CCCCES4
$S 304 0.0122600
SUDIUM 0.0
UXYGEN 0.0349219
HYDROGEN 0.0012750
DEUT. 0.C050710
HORCN 0.0
FoPo U 0.0
FoPe PU 0.0
ITERATION= ) K~EFF IS 1.10145
U-235 0.0000015
U-238 0.0135710
PU-239 C.Cul3c21
PU-240 0.00013¢2
PU-241 0.0001441
PU-242 6.0060¢%1
SS 304 0.0122600
SODTUM 0.0
OXYGFN 0.0349219
HYDKOGEN 0.C012150
DEUT. 040050710
BURON .0
r.P. U 0.0
FoP. PU 0.0
ITERATIGN= 2 K=EFF 1S 1.,09897
u-235 0.€0C0015
u-238 C.0135823
PU-239 0.00129%6
PU-240 1.00C7529
PU-241 0.C0C143%
PU-242 U.L00UERT
$S 304 0.0122600
SODTUNA 0.0
GXYGEN 040349219
HYDROGEN 0.6012750
DEUT. c.C050710
BURON c.0
FoPo U

0.0
FePe PU 0.0
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1TERATION= 8 K-EFF IS l.08831
U=-235 C.COGULOS
U-238 0.0136135
PU-239 0.0012%75
PU=-240 C.uD07423
PU-241 0.0001452
PU-24¢ C.CCCOELL
SS 304 0.0122600
SODIUM : 0.0
OXYGEN CeC349:10
HYDRUGEN U.C012750
DEUT. Ues00%01710
BURON 0.0
FePe U 0.C
FePo PU ’ . 0.0
ITERATVIUN= 9 K-EFF IS 1.C8b86
U-235 0.G000C04
u-238 0.0135674
PU-239 0.C012¢25
PU-240 0.G0C1459
PU-241 0., 0001462
PU=-242 €.000C0¢14
$S5 304 VeULl226(00)
Sun UM (Y]
UXYGFN VeC349310
HYDROGEN 0.,00121¢50
DEUT. 0.C050710
BURCN 0.0
FePo U C.CCCLCSS
FePe PU 0.000085¢7
ITERATIONs 1 K=EFF IS 1.08664
DATA AT END OF TIMF STEP #lL! K = l.C87 SIGP = 0.0153%
1 SOTOPES DENSITY(KG/L) THEKMAL FLUX = 0,245F 15 1/SECSCHes2
uU-235 - 0.1639(~C3 THERMAL FLUENCE = 0.631F 21 L/Ches?
U-236 0.3721F=~02 INSTANTANEUUS CUNVFRSICN #ATIU = 14109
u-2338 0.53606F 0L BUENUP THIS STFP = 2067, MWD/HMT
PU=~239 09009+ 0V TUTAL BURNUP = 203408, PRD/MT
PU~L40 0625721 CU ENVHGY OFNSITY 1S 311448, KW-HR/L
PU=-241 0.5E50t =01 Tine STFP ENDS AT $d0hU. HLURS
PU=242 Ne2466E-01 TiMg: STEP LENGTH 720, HCUKS
NSU 0.186F 19
NNU : 0.766F 14
NSPU 0.119F 20
NNPU 0.4438F 20
u-235 0.COCOLCH
U=258 C.0135¢15
PU-239 V.0012¢172
PU-240 Ue.COCT4Y95
PU-241 v.COCL472
PU=-242 6.C0uLCOYG

SS 304 V.0122€¢00



ITERATION=

DATA AT END OF

I SOTOPES
u=2335
U=236
U-238
PU-239
PU-240
PU=-241
PU-242
NSU )
NNU
NSPU
NNPU

ITERATION=

ITERATICON=

- ITERATION=

DATA AT END OF

1SOTOPES
U-235
U-236
uU-238
PU~239
PU=-240
PU~241
PU=242
NSU
NNU
NSPU
NNPU
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UXYGEN 0.0349210
HYOROGFEN U.0012750
DEUT, 0.CC50710
BURON 0.0

FePo U 0.00C01S0
FePe PU 0.000113«

1 K-EFF 1S 1.08738
TIME STEP #1138 K = 1,087 SIGP = 0,0158¢0

DENS ITY(KG/L) THERMAL FLUX = (0,244F 15 1/SEC*CHse2
0.1587E-03 THFRMAL FLUENCE = 0.627€ 21 1/Ches2
0.3722E-22 INSTANTANEQUS CONVERSICN RATIO = 1,104
0.5342F 01 BURNUP THIS STEP = 2067, MWL/ MY
0.5028F C0 TOTAL BURNUP = 285475, yad/Mt
0.29E6E Cu ENFRGY DENSITY IS 311514, KW~HR/L
0.588TE-01 TIME STEP ENDS AT 99360. HOURS
0.2475¢~01 TIME STEP LENGTH 120. HCURS
0.372€ 15
0.153F 20
0.238F 20
0.,8G96F 20
U-235 0.C0CO0CC4
U-238 0.0134758
PU-234 0.0012718
PU=240 0,0007£31
PU=-241 0.0001481
PU~242 0.00006)9
SS 304 L.C1226C0
SODIUM 0.0
OXYGEN 0.0349310
HYDROGEN 0.0012750
DEUT. 0.0050710
BORON 0.0
FoPo U 0.0000285
FePo PU 0.00CcL7C2

1 K-EFF IS 1.08806

2 K-EFF 1S 1.0u8782

3 K-EFF 1S 1.08757

TIME STEP #1139 K = 1.088 SIGP = 0.01652

DENSITY(KG/L)
0.1536E-03
0.3724F-02
0.5324€ 01}
0.5046E WU
0.30ClE QU
0.5%9241.-01
N.2481¢~Cl
0.557€ 19
0,229 20
0.358f 20
0.134E 21

THERMAL FLUX = 0.242€ 15 1/SEC*CHe 2
THERMAL FLUENCE = 0.622€ 21 L/CKhee2
TNSTANTANEOUS CONVERSICN RATIO = 1,103
BURNUP THIS STEP = 24055, MND/MT
TOTAL BURNUP = 281530, HWO/MT
ENERGY DFNSITY §S 309684, KW=HR/L
TIMF STEP FENDS AV 10008C. HOURS
TIME STFP LENGTH 120. HCUKS
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PU-239 0.0012764
PU-240 0.CCC7567
PU~-241 0.0001489
PU-242 0.0000¢€21
SS 304 0.0122600
SODTUM 0.0
OXYGEN 0.0349324
HYOROGEN 06C012478
DEUT. 0sCUS05T1
BUROCN 6.0
FoPo U ' ’ 0.00€0380
FelPa PU 0.00022170
ITERAT ION= 1 K=EFF IS 1.08827
ITERATION= 2 K-EFF IS 1.08803
LTERATIUN= 3 K-EFF IS 1,08779
DATA AT END OF TIME STEP #140 K = 1,088 SIGP = 0,01707
" ISOTOPES DENS ITY{KG/L} THERMAL FLUX = (0.240€ 15 L/SECSCMs®2
u-235 0.1487€-03 THFRMAL FLUFNCE = 0.615€ 21 1/7CHe*2
uU-236 0.3725€-02 INSTANTANEQUS CUNVFRSICN RATIO = 1.101
U=-238 0.530¢E 01 BURNUP THIES STEP = 2055, MWD/ MY
PU~-239 } 0.5064F CU TOTAL BURNUP = 28S586. MuD/MT
PU~240 : 0.3015C OU. ENERGY DENSLITY IS 309740, KW=HR/L
PlU-~241 0.5950E-01 ’ 1IMF STEP ENDS AT 100800, HOURS
pU-242 ’ 062493601 VIMEG STEP LFNGTH 120, FOQURS :
NSU oo Qe 142F 19 '
NNU - 0.305F 293 .
NSPU 0.4T1F 20 o
NNPU O.L79E 21 "
‘U-235 0.C000004
U=-238 0.0133848
PU-239 . 0.0012810
PU~-240 0.0007602
PU-241 0.0001497
PU~242 0.0000623
SS 304 00122600
SUDIUM 6.0 .
OXYGEN 0.0349323
HYDROGEN : 0.00122C6
DEUT. Ue0051241
BORCN 0.0
FePoe U 0.0000474
FePo PU C.Q0U2E37
[TERAT JON= 1 K=EFF IS 1.088448
ITERATION= 2 K-EFF 1S 1.,08825
I TERATION= 3 K-EFF (S 1.,08802

ITERATICN= 4 K-EFF 1S 1.04778



ISOTOUPFS
U=23%
u-236
u-238
PU-249
PU-240
pU-241
PU=-242
NSU
NNU
NSPU
NNPU

ITERATIUN=

1TERATICN=

ITERATIUN=

ITFRATJON=

ITERATION=

DATA AT END OF

1SOTOPES
u-235
U=256
u-2138
PU-239
PU-240
PU-241
PU-742
NSU
NN
NSPU
NNPU

DENSTTYIKG/L)
0,1439F-03
0,3726E-02
0.5264F 31
0.50482F CO
0.,2029F 04
0.5960F~01
0.25G2F=01
0.52€F
0.381F
0.597¢
0.224E

uU-235
U-238
PU-239Y
PU=-240
PU~241
PU-242
SS 304
SODIUM
OXYCEM
HYDRUGFEN
NEUT,
BURON
FePa )
FePo PU

i K-EFF

2 K=-EFF

3 K-EFF

4 K=-EFF

5 K-EFF

TIME STEP #l42

NENSTTY(KG/L)

0613G4F =03
03727 ~02
0.,5270F Ul
Ue51ULF 00
0.30437 UV
0.6020t=91
0.25117-01
0,111t 20
0.451F 20
Q.,71¢1" 20
D.264F 21

U=235

U-238

PU-239

PU-240

PU=~241

PU-242

SS 304

IS
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THEKMAL FLLX =
THERMAL FLUENCE =

0.,237F 15

| ¥4
0.608E 21

SECS(Mes?
L/CMee2

INSTANTANEOUS CONVERSICN RATIO = 1.102

BURHUP THIS STEP =
TOTAL BURNUP =

291635,

2049, M
MwD/

FNFRGY DENSITY 1S 30&826. K

TIME

STEP ENDS AY

VIME STEP LENGTH

1.08850

1.08827

1.08805

1.,03782

1.08758

K = 1,088

THERMAL FLUX =
THERMAL FLUENCE =

0.,233F 15

105%20.

120. HCU

C.COCOCC4
0.0133393
C.Cc012857
U.CCO07€37
0,0001505
0.0000€25
0.0122600
V.0

0.,0349322
0.0011794
0.0051651
0.0

€.C0C05¢8
0.0003405

SIGP =

1/
Ve599F 21

WD/MT
MT
W-HR/L
HOURS
RS

0.01853

SECeCH»9?
1/Cuse?2

INSTANTANEQUS CONVERSICN RATIO = 1,103

HBUKNUP THIS STEP =
TOTAL DBUKNUP =

2930618,

2043, M
YD/

ENERGY DENSITY S 30/874. K

TIME STEP ENDS AT

TIME STEP

LENGTH

1G224C.

120 HCU

G.CCLCCCH
0.0132938
0.00129C6
0.C0CT671
0.C001511
0.C000¢27
0.Cl22€00

WD/MTY
MY
W—-HR/L
HOUR S
RS



ITERAT IUN=

ITERATICN=

I TERAT JON=

1IERATIGN=

DATA AT END QF

ISGTUPES
U=213Y
u=2346
=223
PU=-219
Pl=24610)
=24l
PU=-2+2
NS}
NhU
NSPU
NNPU

ITFRATION=

ITERATIUN=

ITERATION=

TTERAT[UN=

ITERATION=

OXYGEN

HYDROGF N

NFUT,

BURUN

F.P. U

FoPo PU
1 K-EFF
2 K-EFF
5 K=EFF
4 * K-[FF

TIME STEP  #143

DENS ITYU(KG/L)
0.1350F=~C3
0.%424F =02

0eD292t Q1
Ve51201" QU
0.,30%6F CO
0.€04cM=J1
Je2820F =01
0,130F 23
0.533F «C
0.835F 23
0.514F 21

U-25%

U=-238

PU=-234

PU~-240

PU~c41

PU-242

5S 304

SuD TUM

UXYGEN

HYDKOGEN |

BYUT.

AUKELN

FOP’ U

fFoPe PU
1 K=EFF
2 K=EFF
3 K-tFF
4 K-EFF
5 K=EFF

Is

18

(s

s

s

1S

IS
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l.06836

1.0u8814

l.08791

1.08764d

K =

THERMAL FLUX =

1,088

THEKMAL FLUFNCF =

IASTANTANEOUS CONVERSICN RATIN =
BURNUP THITS
VUTAL BURNUP = 295727,

STEP =

0.230F 15

0,0349321
0.001123¢
0.00522C3
0.0

C.COCCLED
0.00C3617%

SIGP =

1/
0.58BFRF 21

2049, M
MWD/

ENEKGY DENSITY 1S 308810, K

1IMF STEP

ChDS AT

TIME STCP LENGTH

1.C85649

1.08H27

1.0880%

1.04763

l.0u761l

10296C.

120. rCU

0.00C0C03
0.0132483
0.0012955
0.00077C5
0.CO0CL1E17
0.000C€29
00122600
0.0

0.0349220
0.v0l0816
0.,C052¢€23
o-o

0.0000757
0.0004541

0.01919

SECH(CMe 82
L/CHe 82
lelu4
wWhi/ MY

(3]
WeHK/L
HUOURS
RS
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1SOTOPFS DENSITYIKG/L) THERMAL FLUX = 0.,226F 15 1/SECSCNHss2
U=-235 0,13CIF=03 THERMAL FLUENCE = 0.5/u€ 21 L/CHes2
U-236 0,3730E-0¢ INSTANTANEOUS CONVERSICN RATIO = L.106
u-238 0.5234%F 0} EURNUP THIS STEP = 2043, MKO/MT
PU—-23% 0.514CF Cu TOTAL BURNUP = 297770. MRD/MT
PU—240 0.3C70F J0 ENERCY DENSITY 1S 3C7829. KW=HR/L
PU-241 0.6070F~Cl TIME STEP ENDS AT 1lu3e6BCe. HOURS
PU=242 0.2529E-01 TIME STEP LENGTH 720. +CURS
NSU 0.148F 29
NNU 0.605E 20
NSPU 0.95%F 29
hNPL 035590 21
u-2135 0.C0CUCOY
U-238 0,0132028
PU~239 0.00]13C00
PU=240 0.00017739
PU~241 0.C0GC1%23
PU~242 0.0CC0e32
$S 304 0.0122€600
SO0 TUM 0.0
OXYGEN 0.0349218
HYDROGEN 0.0010247
DEUT. C.C0f2140
BORCN 0.0
F.Po U 0.000LCES]
Fe.P. PU C.0005110
ITFRATICN= 1 K-EFF IS 1.008847
FIERATION= 2 K-EFF IS 1.00826
TTERATION= 3 K~£FF 1S 1.08805
[TERATION= 4 K-EFF (S 1.08783
ITERATION= 5 K-EFF 1S 1.0H762
DATA AT ENC UF TIME STFP  #145 K = 1,088 SICP = 0,02114
ISCTUPES DENS ITY(KG/L) THERMAL FLUX = 0.22¢t 1% L/SECSCHes2
U-23% 0.1266E-03 THERMAL FLUENCE = 0.56TF 21 1/7CMs3?
u-23e6 0.,3721F-02 INSTANTANEOUS CONVERSICN RATIC = 1.108
U-238 0.5216F 0L BURNUP THIS STEP = 2043, MWO/MT
PU=-239 V.5160F 0V JTOTAL BURNUP = 299813, MuN/MT
PU-240 0«3083F 00 ENERGY DENSITY S 307799, KW—HR/L
PU-Z41 0.6092t-01 TIMF STEP ENDS AT 1C4400. HUOURS
PU=242 0.2537€-01 TIME STFP LENGTH 120. FLURS
NSU 0.166t 20
NNU 0.6d5¢F 20
NSPU 0.107¢ 21

NNPU Q. n04F 2]
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ODMUG Output
10.5 Wt. % PU
80% D20

V.F. Set 2
79.5 cm Core

30.0 cm Blankets



N, GRPS= 3
REG GRP
1 1
1 2
1 K
2 1
2 2
2 3
3 1
3 2
3 3
REG GRP
1 1
i é
i 3
2 1
2 2
2 3
3 1
3 2
3. 3

L= 1 RFS=

LAMBDA UPPFR= 1.06Y

8CLs 2

BCRs |}

D
0.1270€ 01
0.7200€ 00
0.6800€ 00
0«1420E 01
0.8200€ 00
0.8300E 00
0.2120E vl
0.1%40F 01

0. 1399€ 01

NU
0.2920E 01
0.2850f 01
0. 2BBOE O1
0.2800E 01
0.2470€ 01
0.2430E 01
0.1000E-01
0. 1000E-01

0.100JE-01

REG

1
2
3

160

GEOM= 0.0

S1G-A
0.6120E-02
0,1491E-01
0.3893€~01
0,2950E-02
C.8960F-02
0.1180E-01
C,8000E-04
0.0

3.0

SIG~-p
0.0
6.0
0.0
0.0
0.0
0.0
6.0
0.0

0.0

THICKNESS

39.75
30.00
15.00

LTERATION NG, 1}

0.1987F 02

0.22631 02

LAMISDA LUWER= 0,160

NRGNS= 3 £PS= 0,1007-03
SIG~-R NU*S[G-F
0.1760E-01 C. 1090€-01
0.8330€-02 0.1002E-01
G.0 0.4490€-01
0.2692€~01 0.3320€-02
0.2543€-01 0.2500€E-03
0.0 0.2120€~-02

D.4743E~01 0.0
0,7497€-01 C.0
0.0 0.0

BUCKL ING
0.1000€-03
0410008-03
0.1000€-03
0.1000€-03
0.1000€~-03
0. l000€-03
0.1000F-03
0.1000€-03
0.1000£-03
NO, PTS.
10
10
10

LAMBDA® 0,2787026F OL
0.2655F 02
EPS(L)= 0.323F 00



L= 3 RES=
LAMBDA UPPER= 1,037

L = 4 RES=
LAMBOA UPPLKs [,026

0.5054F 00

0.2981F 00

l61

TVERATIOM NO, 3
0.3375€ 00
LAMABNA LUuwkER= 0,821

ITERATION NO. 4
0.1973€ 00

LAHUDA LCWFR= 0,926

SUBROUT INE CHBYSHV

SIGB= 0.55575E 00
1= 0 RATIO= 0.10072C 00
1= 1 RATIO= 0.38758¢~Cl
1= 2 RATIO= 0.80533¢-02
1= 3 RATIO= 0.1614uF-02
I= 4 RATIU= 0.32299E-03
1= § RATIO® 0.64632E~04
J THETALJ)
1 1.18412
2 0.78957
3 0.33480
4 0.1293¢
5 0.01317s
ITERATION NO, S
L= 1 RES= 0,5296E-01 0.3244E-01

LAMBDA UPPER= 1,013

L= 2 RES=

LAMBNA UPPERe |,007

L= 3 RES=

LAMBDA UPPERs 1,006

L= 4 RES=

LAMBDA UPPER= 1.006

LAMBOA LOWER= 0,998

I TERATION NO, 6
0.2143t-01

0.,1437€~01
LAMBDA LOWFRs 04993

ITERATION NU, 7
Q.84 15E-02

0.55036-02
LAMBDA LUWER= 1,004

ITERATION NO. 8
0.5016E-02

0.3293€£-02

LAMBDA LOWER= 1,004

- LAMBDAs=

LAMBDA® 0.9658876E 00
0.2655¢ 00
EPS(L)= 0.219E 00

LAMANA= 0.9950205€ 00
0.1309F 00
EPS(L)= 0.101E 0O

LAMBDA= 0.1004353€ 01 -
0.1235F-01
EPS(L)= 0.144F-01

LAMBDA=  0,1004605€ 01
0.1202€-01
EPS({LYs 0e139F-01

LAMBDA=  0.1005180F 01
0.2 178€-02
EPS(L)= 0.2296-02

0.1005272€ 01
0.1949€-02
EPSIL)= 0.14YE-02
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ITERATICN NO. 9 LAMBDA= (0.1005335€ 01
L= 5 RES= 0.3103F-02 0.2039F=-02 0. 1209€-02
LAMBDA UPPER= 1.G06 (LAMBDA LGWER= 1,005 EPS{LI= 0.928€-03

SUBROUT INt CHBYSHV

S1GB= 0.61941E 00

I= 0 RATIN= 0.92774F-03
I=1 RATIO= 0.41624F~0)
I= 2 RATIU= 0.10383E-03
I= 3 RATIO= 0.24672E-04
J THFTA(J)
1 1.36922
2 0.44866
3 0.04329
ITERATION NO. 10 LAMBOA= 0.1005430€E 01
L= 1 RES= 0.3304E-03 0.2185€-03 0.1381E-03 ‘

LAMBDA UPPER= 1,005 LAMBDA LUWFR= 1,005 EPS(L)= 0,1026~-03
EIGENVALUE CONVERGENCE ACHIEVED

ITERATION NO. 11} LAMBDA= 0.1005430E O1



COMPUTATION CONVERGED AFTER L1

. GROUP 1
01258554E Cl
0.1249166E Ol
0.1221137€ Q1
0.1174883€ 01
0.1111094F 01
0.1030643€ 01
0,9345097E 00
0.38233930E 0OC
0.6967757E Q0
0.5903650E 00
0.3693524F 00
0.2508428E 00
0.1715562€ 00
0.L181564E OC
0.8191270f-01
0.5708799€-01
0.3988964F-01
0.2778612f-01
0.1905903€E~01
04125051001
0.7231280F-02
0.5739014t~02
0.4538648F-02
0.3567558E-02
0.,2777158E-02
0.212741 IE-02
0.1585427€-02
0.1123737€E~02
0.71896226-03
0. 3506022E-03
0.0

KEF

THE CONVERGED FLUXES

REG

~N
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GROUP 2
0,9212530€E 00
0.9143601F 00
0.8937734€ 00
0.8597634E 00
0.8127576E 00
0,75329¢1E 00
U.6819665F 00
0,5993297E GO
U,5059364E 00
)44028096F 00
0.2936264E 00
0.2248L65F 00
0a1670704€ 00
Ve1217973E 00
Ge8769548E-01
e 6251123E-01
Ue4425354E-01
0.3089333E-01
0.,2101189€-01
Uel344910F-01
0. 72800UV0E-02
0s5368T81F~02
0.4703976E-02
0.3740954E-02
0.2941309€-02
0.2272050€E~-02
Ue 1 T04744E-02
Nel1214GE3E~02
U. 760073203
0.3612611€~-03
0.0

GROUP

W W w N NN

FTERAT EONS

GROUP 3
0.1947612€ 00
0,1933112€ 00
0.1889896E 00
0.18188S1E 00
0.17213715€ 00
0.1602858E 00
0.1469384E€ 00
0.1339496E 00
0.1256404F 00
0.1326666F. 00
0.1814759€ 00
0.2160289E 00
0.2164114E 00
0.1986098E 00
0.1728144E 00
0.1451047¢ 00
0.113R8383E€ 00
0,95681173E-01
0.7633519E~01
Oeb103071E-01
0.498815TE~01L
0.44L77652€~01
0.4296915€-0]
0.366L0179€E~01
063378847€~01
042862581E~01
0.2319385E-01
0.1756022E-01
0.1178314E-01
0.5914040€-02
0.0

AVE., FLUX

Ve SGOS9E 0O
0.56711E-01
0.26146F-02
0.70314F 00
0.92408F~-C1
0.27249€E-02
0.16240F 00
0.14166F 0V

0.27416F-01
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TO NORMALIZF FLUX TU 0.250€ 10 WATTS,MULTIPLY Byv

PLGINMTHISE SOURCE VALUES

PUINT NO.

CONON S NN

SOURCE

0.,1640816€-01
0.3257146E-01
0,3184071F~01
0.3063586F~01
0.2897777€-01
0.2689919€6-01
0.2445317€-01
0.2173859E-01
0.1895439€-01
0.1655872E6~0C1
0.8494293E~02
0.1092644E-02
0.83062783E~03
0.0593952€-03
0.5159625€E-03
0.4007368E-03
043090228€E-03
0e2366459E~-03
0.18C0210€E~-03
0.1361038€~03
0.5141228F-04
0.0

=R R -N-N-N RNl ]
EREEEEREER
O0O0ODOOOOD0O

0.111€E 16



GROUP 1
0.1391667F
0.1381285E
0.1350290F
0.1299159E
0.1228625E
0.1135673¢k
Ue 103337 3F
0.9105070F
0. 7704986F
0.60859938¢
0.4084353¢
0.277385HF
0.1897094F
0.1306594F
0.9058052F
0.6312904E
0.4411086F
0,3072657F
0.2107594F
0.1382841F
06799053 8E
0.63417011€
0.,5018952F
0.3945092€
0.3071051¢
0e2352553F

0. L753204F

0.12420656F
Ve 7950461LEF
Oe 3877048F
0.0

165

PUINTWISE NORMALIZED

16
16
16
16
10
lé6
16
15
19
19

GROUP 2
0.1018¢693E
0.1011072E
0.98H3096F
Ce9507047TE
0.8987305E
0 E329831F
0.7541122E
0.6627365F
06 5594054F
0e4454289E
0.3240947F
0.2486599E
O.10847485E
0.1346850€E
0.9697493E
0e6919224E
0.%4893639F
0.3416244E
0.,2323535€
0.1487229F
0,8050.78E
0.6489826F
Ue5201T62E
0.4136833E
0.3252568F
1),2512486F
e JOBYS149FC
e 1343226F
1e80626240€
0.42160T6E
0.0

FLUX VALUES

16
16
15
15
15
15
15
15
15
15>
15
15
15
15

GROUP 3
0.2153611E
0.2137581E
0.208979TE
0.2011285€
0.1904126F
0.1772416E
0.1624829E
0.14R1206E
0.1385331E
0.1467033E
0.2006TT7E
0.2388669E
0.2393101E

- 0.2196250F

0.1611003E
0. 1604586E
0.,1314129E
0.10580061E
0.8441253F
0.674881712FE
0.5515950F
0.5172629¢
0.4751671F
0.426865%9F
0.3730393¢E
0.3165480E
Ve 25648207
0.19411842F
0.1503002F
C.6%539851¢
0.0
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CONVERSION RATIOS FOR PLUTONIUM RECYCLE IN
LIGHT WATER REACTORS - BREEDING POTENTIAL

IN D20-H20 COOLED REACTORS
by
George T. Story

(ABSTRACT)

The conversion preperties of close packed, water cooled, plutonium
fueled 1€ttices are studied. Lattices with both ordinary water and
light-heavy w;ter 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 DZO—HZO cooled breeder reactor is’

presented and the breeding characteristics of such a core are examined.
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