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CACA-2: REVISED VERSION OF CACA - A HEAVY ISOTOPE

AND FISSION PRODUCT CONCENTRATION CALCULATIONAL

CODE FOR EXPERIMENTAL IRRADIATION CAPSULES

E. J. Allen

ABSTRACT

This report describes a computer program which calculates
nuclide concentration histories, power or neutron flux histo
ries, burnups, and fission-product birthrates for fueled ex
perimental capsules subjected to neutron irradiations. Sev
enteen heavy nuclides in the chain from 232Th to Pu and a
user-specified number of fission products are treated. A
fourth-order Runge-Kutta calculational method solves the dif
ferential equations for nuclide concentrations as a function
of time. For a particular problem, a user-specified number
of fuel regions may be treated. A fuel region is described
by volume, length, and specific irradiation history. A num
ber of initial fuel compositions may be specified for each
fuel region. The irradiation history for each fuel region

can be divided into time intervals, and a constant power

density or a time-dependent neutron flux is specified for
each time interval. Also, an independent cross-section set

may be selected for each time interval in each irradiation
history. The fission-product birthrates for the first com
position of each fuel region are summed to give the total
fission-product birthrates for the problem.

Key words: computer codes, calculations, in-pile tests,

irradiation, burnup, fission products, thermal power, neutron

flux.

INTRODUCTION

The CACA program1 was originally written to alleviate problems in com

puter turn-around time, cross-section inaccessibility, large output in an

undesired form, time-step limitations, power treatment limitations, and

fission-product limitations of previous depletion-burnup analysis computer

programs such as ORIGEN2 or FABGEN.3 However, the original CACA code

lacked the flexibility to handle the wide variety of problems that were

encountered, and the input instructions were difficult to follow. CACA-2

was written to provide greater flexibility and the input instructions were

clarified.



Some of the options in CACA-2 are better understood by considering

a typical fueled irradiation test. The HRB capsules are designed to test

candidate fuels for the High-Temperature Gas-Cooled Reactor Program. The

capsules are irradiated for several cycles in a permanent beryllium facil

ity of the High Flux Isotope Reactor (HFIR) to obtain partial fuel burnup

after which they are placed in a HFIR removable beryllium facility (with

higher flux levels) for the remaining irradiation. Each HRB capsule con

tains several fuel sticks with each having a unique composition. The mag

nitude and the time dependence of the neutron flux is different for each

fuel stick. When the capsule is moved from the permanent beryllium facil

ity to the removable beryllium facility, the neutron flux magnitude and

spectrum changes. As the capsule is operating, fission-product gases es

cape from the fuel sticks and are measured to provide an indication of the

extent of fuel particle failure in the capsule. Upon completion of the

irradiation test, the fuel sticks are removed from the capsule and are

inspected to evaluate their performance.

Accurate information about the irradiation history is required to de

termine the fuel particle failure and to evaluate the performance of the

fuel. This includes nuclide concentrations, power histories, fission-

product birthrates, and burnups. CACA-2 can be used to model the exact

irradiation history and to calculate these various parameters for each

fuel stick throughout the irradiation. CACA-2 can also be used in the de

sign of the capsule by calculating power histories for proposed initial

fuel loadings.

CALCULATIONAL MODEL

The set of differential equations which describe the nuclide concen

trations as a function of time can be put into the form:

dN.

— = F (t,N!,N2 ... N ) ,
dt x m

where



N. = concentration of ith nuclide,
1

t = time,

M = total number of nuclides.

Several calculational methods were investigated that would solve the

differential equations for the nuclide concentrations as a function of

time. It was desired that the method be fast and accurate but yet flex

ible enough to solve the equations given either the neutron flux history

or the power history. The method had to allow for neutron flux time varia

tions in flux calculations and the dependence of power on nuclide concen

trations in power calculations. A fourth-order Runge-Kutta method was

selected based on this method's flexibility to solve the two types of prob

lems. The length of the time step in the Runge-Kutta method was adjusted

to make the calculations as fast as possible without impairing the accuracy.

A time step of 6 hr was thus selected as optimal.

The following formulas are used in the Runge-Kutta fourth-order method

to evaluate the nuclide concentrations with time:

Nn+1 =Nn + (Kl_ +2Kz_ +2k3. +Kk±)/6 ,

where

and

K1± =h-F.(nh, Nn, ...., NJJ),

/ h n Kl1 n KlMK2. =h.F.(nh +f, N? +— NS +—

K21 „ K2M
K i. =h-F.^nh +|, N? +-^, ... n£ +

2

n , „ ,Tn

)

K^. = h-F.(nh + h, N'i + K31, ... N^ + K3m) ,

h = length of time step,

n = nth time step.

Seventeen heavy nuclides from 232Th to 21+2Pu were selected so that all

the significant neutron fission and capture reactions in conventional fuels

would be treated. The heavy nuclide chain modeled by CACA-2 is presented

in Fig. 1.
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Fig. 1. The heavy nuclide chain modeled by CACA-2.



The number of fission products is user specified, and the concentra

tion of each fission product can be described by the equation:

N

equil

In time varying flux calculations, the flux dependence on time for

each time interval throughout the irradiation history is of the following

form:

d> = d>*(Fl + F2.T + F3.T2 + F4.T3 + F5.T4 + F6.T5) ,
3 3 3 3 3 3 3 3

where

Y.N^a. .<)>.

3=1 1=1 ±i±3 2
where

N = fission product concentration,
P

Y. = yield from ith fissionable nuclide,
1

N. = concentration of ith fissionable nuclide,
l

a = fission cross section of ith fissionable nuclide for jth group,
ij
<{>. = neutron flux for jth group,

A = decay constant for fission product,
P

a = absorption cross section of fission product for jth group,
PJ
NG = total number of neutron energy groups.

Eight of the seventeen heavy nuclides are assumed fissionable which

accounts for the sum from 1 to 8 in the above equation. If the half life

for a particular fission product is less than the time step (6 hr), the

equilibrium concentration of the fission product is calculated (to avoid

numerical instabilities) or

= > / Y.N.a. .<b. /[A +/ a .cf>.|

j = neutron energy group,

<|>. = flux in the time interval,

(j)* = flux input for the time interval,

T = time into the time interval,

Fl ->-F6 = constants (input for each fuel region).
3 3



This method of treating fluxes is especially useful in calculating de

pletions and burnups of capsules which undergo cyclic irradiation histories.

In power calculations, the power is constant for the duration of each

time interval. However, as the power is dependent on the nuclide concen

trations, the neutron flux is adjusted after each time step (6 hr) to keep

the power constant.

OUTPUT

For each initial composition, the nuclide concentrations, flux, power,

and burnup are output with a user-specified output frequency as well as

after each time interval in the irradiation history. At the end of the

problem, the total fission-product birthrates (which are the sum of the

birthrates for the first composition of each fuel region) are output with

the same frequency as were the concentrations, fluxes, etc.

PROGRAM LISTING AND SAMPLE PROBLEM

The input instructions, a listing of the program, and the input and

output for a sample problem are presented on the following pages. The

sample problem models a fuel stick which is irradiated in a permanent

beryllium facility in the HFIR for three cycles after which it is irradi

ated in a removal beryllium facility for nine cycles. Four compositions

of the fuel stick are treated.



Input Instructions

CARDS

A Title of problem. Format(20A4)

B NCS, NG, ITYPE, NFP, NTIME, NC, NCM. Format(2413)

NCS(Max 10) = Number of cross section sets

NG(Max 2) = Number of neutron energy groups

ITYPE=0 = Power is specified for each time interval

=1 = Flux is specified for each time interval

NFP(Max 10) = Number of fission products

NTIME(Max 50) = Number of time intervals

NC(Max 50) = Number of fuel regions

NCM(Max 100) = Number of concentration sets

C Read the following cards NCS times (for each cross section set):

1) Title of cross section set. Format(20A4)

2) Read NG times (for each group):

25+NFP cross sections in barns and in the order shown in

Table 1. Format(6E12.5)

D NFP fission-product names, eight characters allowed for each name.

Format(9(2A4))

E Read NFP times (for each fission product):

The decay constant in sec"*1 and the eight fission-product yields.

Format(6E12.5)

(The fission-product yields in decimal form are specified for

each of the eight fissionable isotopes in the order shown in Table

1.)

F NTIME time intervals in days. Format(6E12.5)

G Read NCM times (for each concentration set):

The 17 heavy nuclide concentrations in atoms/barn cm and in the

order shown in Table 2. Format(6E12.5)

(These concentration sets must include all initial compositions

to be calculated.)



Table 1. CACA-2 input order for cross sections

Cross section Nuclide Reaction

1 232Th (n,f)

2 231+Pa

3 233U

4 235U

5 238U

6 238Np

7 239Pu

8 ^Pu

9 232Th (n,y)
10 233Pa

11 231+Pa

12 233U

13 234U

14 235U

15 236U

16 237U

17 238U

18 237NP

19 238Np

20 239Np

21 238Pu

22 239Pu

23 2k0?u

24 2ltlPu

25 21+2Pu
T

26 Fission product 1 (n,abs)

* 125+NFP Fission product NFP •



Table 2. CACA-2 input order for
nuclide concentrations

Number Nuclide

1 232Th

2 233Pa

3 23i+Pa

4 233U

5 23kU

6 235U

7 236u

8 237U

9 238U

10 237Np

11 238Np

12 239Np

13 238Pu

1A 239Pu

15 240Pu

16 241Pu

17 21+2Pu
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CARDS

H Read the remaining cards NC times (for each fuel region):

1) Volume (cc) and length (cm) of fuel region. Format(2E12.5)

2) For each of the NTIME time intervals specify a cross-section

set. (Specify cross-section sets by the order in which the

cross-section sets were read in. For example, if the second

cross-section set is desired for a particular time interval,

specify a 2 for that time interval.) Format(2413)

3) If ITYPE is zero, specify the power in watts/cc for each of

the NTIME time intervals. Note: NG must equal one if ITYPE

equals zero. Format(6E12.5)

If ITYPE is one, read NTIME fluxes for each of the NG groups:

The fluxes are in neutrons/cm2 sec. First flux entry in each

group must start on a new card. Format(6E12.5)

5) If ITYPE is one, read NG times (for each group):

Fl, F2, F3, F4, F5, F6. Format(6E12.5)

Note: Flux during each time intervals is:

d>. = <b*(Fl. + F2.T + F3.T2 + F4.T3 + F5 .Tk + F6.T5) ,
J j J J 3 3 3 3

where

j = neutron energy group,

d>. = flux at time T in the time interval
J

<(>* = flux read in for the time interval jth group,

T = time into the time interval (days).

6) NCN. Format(13)

NCN = Number of different compositions for the fuel region.

7) For each of the NCN compositions, specify a concentration set.

(Specify concentration sets by the order in which the con

centration sets were read in. For example, if the third and

fourth concentration sets are desired, specify a 3 and a 4.)

Format(24I3)

Note: Only the fission-product birthrates for the first com

position of each fuel region will be summed to give the total

birthrates for all the fuel regions.



8)

11

Specify the frequency of output in days for each of the NCN
compositions. Format(6E12.5)

(Nuclide concentrations, power, and burnup will be output
with this frequency as well as after each time interval.)
Note: For meaningful total birthrates, the frequency of out
put must be the same for the first composition in each fuel
region.
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Listing of Program and Sample Problem Input

REAL* 8 YD (10, 8) ,DECAT( 10) ,CON(30) ,P0HEF, FLUX (50 ,2) , S (3 8, 2 , 10) ,
UP (30) , Y(3 0) , FTC (6,2) ,SR (3 8,2) ,FLM(2) ,Fl (2) ,TTI, EA

REAL*U ISOT(30,2) ,ITAT (8,U)
DIMENSION VOL (50),POM(50),DELT(50),FR(8) ,TITLE(20),BR(6 00, 10),

1TIB (600) ,CST(30, 10) ,FRST(8, 10) ,AL(50) ,
1CONC(17,100), ICH(100),ICS(50),DAYS(100),TITR(35,2),TITCS(20,10)

REAL*U AS(3U) /'TH232 PA233 PA23« 0233 U23U 0235 0
1236 0237 U238 NP237 HP238 NP239 P0238 PU239 P02

140 PU2U1 P02U2 •/
REAL*« BS(32) /« TItiE (DA YS) FLOX (N/CM2S EC) POHIR(W/CC)

1 FISSIONS/CCSEC FISSIONS/CC FIMA MWD/MT
1 POWER (KW/FT) »/

REAL*U CS(UU) /'TH232FISPA23UFISU233FIS 0235FIS U238FIS NP2
138FISPO239FISPO201FISTH232CAPPA233CAPPA23UCAPO2 33CAP U23DCAP U235C
1AP U236CAP U237CAP 0238CAP NP237CAPNP238CAPNP239CAPPU238CAPPU239CA

IP'/
REAL*« DS (26)/•PU2U0CAPPO2U 1CAPPU2U2CAPFISEROD1FISPROD2FISEROD3FIS

1PROD4FISFROD5FISPROD6FISPROD7FISPROD8FISERCD9FISPBO10'/
COMMON YC,DECAY,PO»ER,FLM,SR,FTC,FL,TTI,TSTEP,ITYEE,NG,IFF
EQUIVALENCE (Y (1) ,CO»( 1))
TSTEP = 21600.

1U2 FORMAT (9 (2AU) )
K=0

DO 60 1=1,17
DO 60 J = 1,2
K=K+1

60 ISOT(I,J)=AS(K)
K=0

DO 61 1=1,8
DO 61 J=1,tt
K=K+1

6 1 IT AT (I, J) = BS (K)
K=0

DO 62 1=1,22
DO 62 J=1,2
K=K+1

62 TITR(I,J)=CS(K)
K=0

DO 63 1=23,35
DO 6 3 J=1,2
K=K+1

63 TITR(I,J)=DS(K)
READ(5,S5) (TITLE(I) ,1 = 1,20)

95 FORHAT(20A<I)
WRITE(6,96) (TITLE(I),1=1,20)

96 FORMAT(2CX,20A«,//)
READ(5, 100) NCS,NG,ITYPE,NFP,NTIME,NC,NCM

100 FORMAT (2UI3)
IFP=17+NFP

MFP=25+NFP
NTP = 1 + IFP

DO 301 K=1,NCS
READ(5,95) (TITCS (L,K) ,L=1,20)
DO 301 J=1,NG

301 READ(5,101) (S(I,J,K),I=1,MFP)
101 FOHMAT(6E12.5)

DO 307 ING=1,NG
WRITE(6,302)ING

302 FORMAT(20X,'CROSS SECTION LIBRARY GROUP',13,//)
WRITE (6,303)

303 POSMAT(35X,'CROSS SECTION SET NUMBER')
WRITE(6,30«) (1,1=1,NCS)

30U FORMAT (5X,'CROSS SECTION', 7X, 10 (12, 8X) ,/)
DO 305 1=1,MFP

305 WRITE(6,306) I, (TITR (I ,J) , J=1, 2) , (S (I.ING, K) , K= 1, NCS)
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306 FORMAT(2X,I3,2X,2AU,6X,10(2X,F8.3))
WRITE(6, 13U>
DO 35 1=1,NCS

35 WRITE (6,37) I ,(TITCS (J ,1) ,J= 1,20)
37 FORMAT(5X,'CROSS SECTION SET NUMBER',13,' IS ',20A«)

WRITE (6,308)
308 FORMAT( 1H1)
307 CONTINUE

IF(NFP.EQ.O) GO TO 350
READ(5, 1U2) ((ISOT (I,J) ,J=1,2) ,I=18,IFP)
DO 1 1=1,NFP

1 READ(5,101) DECAY(I) , (YD (I,J) ,J=1,8)
WRITE(6,310)

310 FORMAT(20X,'FISSION PRODUCT DECAY CONSTANTS AND YIELDS',//)
WRITE(6,311)

311 FORMAT(3X,'ISOTOPE',5X,'DECAY CONSTANT',10X,•FISSION PRODDCT YIELD
IS',/)
WRITE (6, 220) (<TITR(I,J) , J= 1, 2) ,1=1 ,8)

220 FORMAT(33X,8(2X,2A0))
DO 350 1=1,NFP
K=I+17

WRITE (6,313) (ISOT (K,J) ,J=1,2) .DECAY (I) , (YD(I,L) ,1=1,8)
313 FORMAT(3X,2AU,6X,E10.«,6X,8(2X,F8.5) )
350 CONTINUE

DO 53 1=1,600
DO 53 J=1,NFP

53 BR (I, J) =0.0
NTIME=NTIME+1

READ(5, 101) (DELT(I) ,1=2,NTIME)
DELT(1) =0.0
WRITE(6,31«)

3 1« FORMAT (//, 30X, 'TIME INTERVALS (DAYS)',/)
WRITE(6,315) (DELT(I) ,1=1,NTIME)

315 FORMAT(2X,10(2X,E10.4))
DO 330 1=1,NCM

330 READ(5, 101) (CONC (J,I) ,J=1 , 17)
WRITE(6,201)

20 1 FORMAT (///,30X,'CONCENTRATIONS(ATOMS/BARN CM)',/)
LNCM=NCM/10
MNCM=LNCM*10

IF(MNCM.NE.NCM) LNCH=LNCH+1
DO 202 I=1,LNCM
JNCM=I* 10

NNCM=JNCM-9

IF (JNCH. GT. NCM) JNCH = NCM
WRITE (6,20U)

20U FORMAT(30X,'CONCENTRATION SET NUMBER')
WRITE (6,205) (LMN,LMN=NNCM,JNCM)

2 05 FORMAT (2X,'NUCLIDE' , 10X, 10 (13 , 8X) ,/)
DO 203 J=1,17

203 WRITE (6,206) (ISOT <J,K) ,K= 1 , 2) , (CONC (J, L) , 1= NNC H, JNCH)
2 06 FORMAT(2X,2Att,5X,10(IX,F1O.tt))
202 WRITE(6,13U)

DO 9 N2=1,NC
READ(5, 101) VOL(N2) , AL (N2)
ICT=0

IBR=0

READ(5,100) (ICS(I) ,1= 2,NTIME)
ICS(1) = ICS(2)
IF (ITYPE.NE.O) GO TO 6
READ(5, 101) (POW(I) ,1=2, NTIME)
POW(1) = POW(2)
DO 7 1=1,NTIME
DO 7 J=1,NG

7 FLUX(I,J)=0.0
DO 8 1= 1,6
DO 8 J=1,NG

8 FTC(I,J)=0.0
FTC(1,1)= 1.0
GO TO 10
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6 DO 406 J=1,NG
406 READ(5,101) (FLUX (I,J) ,1=2, NTIME)

DO 372 1=1,NG
372 FLUX(1,I)=FLUX(2,I)

DO 28 1=1,NTIME
28 POW(I)=0.0

READ (5, 101) ((FTC (I,J) ,1=1, 6) ,J= 1,NG)
10 CONTINUE

READ(5,100) NCN
READ(5, 100) (ICM(I) ,1=1,NCN)
READ(5,101) (DAYS(I) ,1 = 1,NCN)
DO 9 N3=1,NCN
WRITE(6,331) N2,N3

33 1 FORMAT(1H1,20X,'CASE',13,1 OX,'COMPOSITION',13,//)
WRITE (6, 332) VOL(N2),AL(N2) ,ICH(N3)

332 PORMAT(10X,'VOLUME= ',F 10.4,5X,'LENGTH- • ,F10.4,5X,'CONCENTRATION
1SET NUMBER',13,/)
WBITE(6,333)

333 FORMAT(20X, 'CROSS SECTION SET FOR EACH TIME INTERVAL')
WRITE{6,334) (ICS (I) ,1 = 1,NTIME)

334 FORMAT (5X,25(13,1X))
IF(ITYPE) 81,81,82

81 WRITE (6,380)
380 FORMAT(/,20X,'POWER FOR EACH TIME INTERVAL (WATTS/CC)•)

WRITE(6,315) (POW (I) ,1 =1,NTIME)
GO TO 8 3

82 WRITE(6,381)
381 FORHAT(/,20X,'FLUXES FOB EACH TIME INTEEVAL(N/CH2SEC)•)

DO 382 ING=1,NG
WRITE (6,383) ING

383 FORMAT(20X,'GROUP',13)
382 WRITE(6,315) (FLUX(I,ING),1=1,NTIME)

WRITE (6,3811)
380 FORMAT(/,20X,'POLYNOMIAL TIME CONSTANTS FOR FLUXES')

DO 385 ING=1,NG
WRITE(6,383) ING

385 WRITE(6,315) (FTC (I, ING) ,1= 1, 6)
8 3 CONTINUE

WRITE (6,134)
N4=ICM(N3)
ADAY=DAYS(N3)
SUMC=0.0

DO 21 1=1,17
CON(I)=C0NC(I,N4)

21 SUMC=SUMC+CONC(I,N4)
DO 22 1=18,NTP

22 CON(I)=0.0
T1=0.0

NS=0

DO 9 K=1,NTIME
POWER=PCW(K)
TTI=0.0

NU=ICS(K)
DO 45 I=1,HFP
DO 45 J=1,NG

45 SR (I,J) =S(I,J,N4)
K1=DELT(K)/ADAY+1.0
A1=K1-1

DO 32 J1=1,K1
IF(J1.EQ.K1) GO TO 33
T2=T1+ACAY*86400.

GO TO 3 4

33 A2=DELT (K)-ADAY*A1
IF(J1.EQ. 1) GO TO 38
IF(A2.EQ.0.0) GO TO 400

38 T2 = T1+A2*86400.

34 CONTINUE

NS = NS+1

L=(T2-T1)/TSTEP+1.0
DO 33 5 J=1,NG



15

335 FLM(J»=FLUX(K,J)/10.**24
CALL DIFEQ(T1,T2,C0N,L)
FR (1) = T2/86400.
IF(IFP.EQ.17) GO TO 169
DO 164 1=18,IFP
J=I-17

YP (I) =0.0
DO 164 M=1,NG

164 YP(I) =FL(M)*(YD(J, 1) *SR (1, M)*Y (1)+YD (J, 2) *SR (2, M) *Y (3) +YD (J, 3) *
1SR (3,M) *Y(4)+YD(J,4) *SR (4, N) *Y (6)+YD (J, 5) *SR (5, M) *Y (9) +YC (J, 6) *
1SR(6,M) *Y(11) +YD (J,7)*SH(7,M)*Y(14)+YD(J,8)*SR(8,M) *Y(16))
1*YP(I)

DO 169 1=18,IFP
J=I-17

IJ=I+8

TOH=.69315/DECAY(J)
IF(TOH.GT.TSTEP) GO TO 169
BA=0.0

DO 170 M=1,NG
170 BA =FL(N) *SB(IJ,H)+BA

CON(I)=YP(I)/(BA + DECAY(J))
169 CONTINUE

IF(N3.NE.1) GO TO 165
IF(IFP.EQ. 17) GO TO 165
IBE=IBR+1

TIM(IBR) = FR (1)
DO 146 J=18,IFP
I=J-17

BM=YP (J) *VCL(N2) *10.**24
146 BR (IBR,I)=BM + BR(IBR,I)
165 CONTINUE

FR(2) = 0.0
DO 167 1=1,NG

167 FR(2)=FR(2)*FL(I)*10.**24
FR (4) = 0.0
DO 168 1=1,NG

168 FR(4) =FL(I) * 10. **24* (SR (1,1) *Y (1) *SR (2,1) * Y(3) ♦ SR (3,1) *Y (4) ♦ Y (6)
1*SR(4,T)+Y(9)*SR(5,I) + Y(11) *SR(6,I) *Y (14) *SR (7, I) *Y (16) *SS (8,1))
1+FR(4)

FR(3) =FR (4)/(3. 46 8* 10.** 10)
FR(5) = CON(NTP) *10.**24
FR(6) =FB (5)/(SUMC*10.**24)
FR(7) = FR (6) *.8519*10.**6
FR(8) = FR (3) *VOL(N2)*.03048/AL(N2)
DO 17 3 1=1,IFP

173 CST(I,NS) = CON (I)
DO 174 1=1,8

174 FRST(I,NS) = FR (I)
400 IF(NS.EC-10) GO TO 171

IF(K.NE.NTIME) GO TO 32
IF(J1.EC.K1) GO TO 171
GO TO 3 2

171 CONTINUE
WRITE(6,130) (ITAT(1,J) ,J=1,4)

130 FORMAT(2X,'CONC(ATOMS/BARN CM)•,50X,4A4)
WRITE(6, 131) (FRST(1,J) ,J=1,NS)

131 FORMAT(22X,10(1X,F10.4))
WRITE(6,134)
DO 132 1=1,IFP

132 WRITE(6,133) (ISOT (I, J) , J=1 ,2) , (CST (I,L) ,L=1, NS)
133 FORMAT(10X,2A4,4X,10(1X,E10.4))

WRITE (6,134)
134 FORMAT (/)

DO 135 1=2,8
135 WRITE(6,136) (ITAT (I,J) , J= 1, 4) , (FRST (I,L) ,L=1 ,NS)
136 FORMAT(4X,4A4,2X, 10 ( IX,E10. 4))

WRITE(6,393)
393 FORMAT (///)

NS = 0

32 T1 = T2
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9 CONTINUE
IF (IFP. EQ. 17) GO TO 37 0
WRITE(6,137)

137 FORMAT(1H1)
WRITE (6, 138)

138 FORMAT(1H1,30X,'TOTAL BIRTH RATES (ATOMS/SEC) ',//)
WRITE(6,139) ((TSOT(I,J),J=1,2),1=18,IFP)

139 FORMAT (2X,'TIME (DAYS)' , 10 (3X,2 A4) ,/)
DO 370 K=1,IBR
WRITE (6,144) TIM (K) , (BR(K,I) ,1=1,NFP)

144 FORMAT(2X,F9. 3, 2X, 10 (2X,E9.3) )
370 CONTINUE

STOP

END

SUBROUTINE DIFEQ (X,XE,Y,l)
REAL*8 Y(30) , YI (30) , YF (30) , AM 1 (30) , AM2 (30) ,AM3( 30) , AM4 (30) ,H,XF,XS

1,FI,YD(10,8),DECAY(10),SR(38,2),POWER,FLH(2),FTC(6,2),B(4C),TT1,FL
1(2)

COMMON YD,DECAY,POWER,FLH,SH,FTC,FL,TTI,TSlEP,ITYPE,NG,IFP
XF=X

XS=XE

FI=L

NFF=IFP+8

N=IFP+1
H=(XS-XF)/FI
DO 10 J=1,N

10 YF(J)=Y(J)
DO 50 J=1,L
IF(ITYPE.NF.0) GO TO 5
FLM(1)=POWER*3.468*10.**10/(SR(1,1) *YF(1)*SR(2. 1)*YF(3)+SB (3, 1) *

1YF(4)tSR(4,l)*YF(6)*SR(5,1)*YF(9)*SB(6,1)*YF(11)*SH(7, 1) *YI(14)*
1SR(8,1) *YF(16))

FLH(1)=FLH(1)/10.**24
5 TTI=TTI+H/86400.

DO 3 1=1,NFP
3 B(I) = 0.0

DO 1 1=1,NG
FL (I) =FLM (I) * (FTC (1,1) +FTC (2,1) *TTI +FTC (3,1) *TTI**2*FTC (4 ,1) *TTI**

13+FTC (5,1) *TTI**4*FTC(6,I) *TTI**5)
DO 1 H=1,NFP

1 B(H)=B(H)+SR(M,I) *FL(I)
CALL EQUA(XF,YF,B,AH 1)
XF=XF+H/2.0
DO 20 K=1,N

20 YI(K) =YF(K)+AM1 (K) *H/2.0
CALL EQUA(XF,YI,B,AH2)
DO 30 K=1,N

30 YI(K) =YF(K)*AH2(K)*H/2.0
CALL EQUA(XF,YI,B,AM3)
XF=XF+H/2.0
DO 40 K=1,N

40 YI(K)=YF(K)+AH3(K)*H
CALL EQUA(XF,YI,B,AM4)
DO 50 K=1,N

50 YF(K)= H/6.0*(AM1 (K) *A H4 (K)+2. 0* (AM2 (K) ♦ AH3 (K)) )+YF (K)
DO 60 K=1,N

60 Y(K)=YF(K)
RETURN

END

SUBROUTINE EQU A (X , Y, B, YP)
REAL*8 X,Y(30),YP(30) , YD (1 0,8) , DECAY ( 10) , POWER,FLH (2) , FL (2) ,TTI,

1SR(38,2) ,FTC(6,2),B(40)
COMMON YD,DECAY,POWER,FLN,SR,FTC,FL,TTI,TSTEP,ITYEE,NG,IFE
YP(1) =-Y(1)*(B(1)+B(9) )
YP(2)= E(9)*Y(1)-B(10)*Y(2)-2.971*Y(2)/10.**7
YP(3)= B(10)*Y(2)-Y(3) * (B (2)+B (11))-2. 887*Y (3) / 10 .**5
YP(4)= 2.971*Y(2)/10.**7-Y(4)*(B(3)+ B(12))
YP(5)= 2.887*Y(3)/10.**5+Y(4)*B(12)-Y(5)*B(13)
YP(6)= Y(5)*B(13 -Y(6) * (B (1 4)+B (4)) ♦Y(3)*B(11)

YP(7)= Y(6)*B(1tt)-Y(7) *B(15)
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YP(8)= Y(7) *B(15)-Y (8) *B (16) - 1. 189* Y (8)/10.**6
YP (9)= Y(8)*B(16) -Y(9) *(B(17) +B(5))
YP(10) = 1. 189*Y(8)/10.**6-Y (10) *B(18)
YP(11)= Y(10) *B(18)-Y(11)*(B(6)*B(19))-3.784*Y( 11)/10.**6
YP(12)= Y (9)*B(17)+Y(1 1) *B(19)-Y(12) *B (20)-3. 41 4*Y (12)/1 0 .**6
YP(13)= 3.784*Y(11)/10.**6-Y(13)*B(21)
YP(14) = 3.4 14*Y(12)/10.**6-Y(14)*(B(7)+B(22)) *Y(13)*B(21)
YP(15)=Y(14)*B(22)+Y(12) *B(20) -Y(15) *B{23)
YP <16) = Y (15) *B (23) - Y (1 6) * (B (8) +B (24) )
YP(17)=Y(16)*B(24)-Y(17)*B(25)
NTP=IFP+1

IF (IFP. EQ. 17) GO TO 10
DO 2 1=18,IFP
J=I-17

IJ=I+8

TOH=.69 315/DECAY (J)
YP (I) = B(1)*Y(1)*YD(J, 1)+B(2) *Y(3) *YD(J,2) +B(3) *Y (4)*YD(J,3) +B (4)*

1Y{6) *YD (J,4)*B(5) *Y (9) *YD(J,5) *B (6) *Y (11) *YD (J, 6) »B (7) *Y (14) *
1YD (J,7) +B (8) *Y (16) *YD(J,8) -B(IJ) *Y(I) -DECAY (J) *Y (I)

2 IP(TSTEP.GT.TOH) YP(I)=0.0
10 YP(NTP) =B(1) *Y(1) +B(2) *Y (3) +B (3)*Y(4)+B (4) *Y (6) +B (5)*Y(9) +B(6) *

1Y(11) +B (7)*Y(14)+B(8) *Y(16)
RETURN

END

SAMPLE PROBLEM HRB CAPSULE AT MIDPLANE IN PB AND RB OF HFIR

2 1 1 5 24 1 4

CROSS SECTIONS FOR PB FACILITY OF HFIR

.00208 2200. 243. 24 1. .00859 930.

432. 532. 5.21 37.1 0.0 24.3

52.6 44.0 8.97 180. 6.72 93.8

0.0 22. 221. 206. 342. 175.

35.5 0.0 0.0 0.0 0.0 0.0

CROSS SECTIONS FOR RB FACILITY OF HFIR

.0081 1300. 151. 144. .03 34 550.
281. 329. 3.96 32.2 O.C 16. 1

40. 1 27.9 10.2 1 14. 8.44 65.6

0.0 13.0 131. 141. 2 87. 109.

34.5 0.0 0.0 0.0 0.0 0.0

KR85M KR87 KR88 XE133 XE135

.000043 .038 0.0 .022 .013 .012

0.0 .005 .004

.000152 .065 0.0 .040 .025 .017

0.0 .009 .0C7

.0000688 .068 0.0 .053 .036 .019

0.0 .012 .0 10

.00000152 .037 0.0 .060 .068 .062

0.0 .070 .067

.0000210 .048 0.0 .061 .066 .059

0.0 .075 .071

23. 1.0 23. 1.0 23. 1.0

23. 1.0 23. 1.0 23. 1.0

23. 1.0 23. 1.0 2 3. 1.0

23. 1.0 23. 1.0 23. 1.0

.000587 0.0 0.0 0.0 0.0 .0000353

.000000567 0.0 .00000206 0.0 0.0 CO

0.0 0.0 0.0 0.0 0.0 0.0

.002597 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 O.C 0.0 0.0 .002563

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 .002531 0.0 0.0 O.O



0.0 0.0

1.54 51 1.27

1 1 1 1 1 1

.84 E+15 0.0

2.59 E+15 0.0

2.59 E+15 0.0

2.59 E+15 0.0

1.0 0.0

4

1 3 4 2

12.0 24.0
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0.0 0.0

2 2 2 2 2

.84 E+15 0.0

2.59 E+15 0.0

2.59 E + 15 0.0

2.59 E+15 0.0

0.0 0.0

24.0 24.0

0.0

2 2
.84

2.59

2.59

2.59

0.0

2 2

E+15

E+15

E+15

E + 15

0.0



CPOSS SECTION
1 TK232FIS

2 PA230FIS
3 U233FIS
u 0235FIS
5 U238FIS
6 NP239FIS
7 PU239PIS
8 PU201PIS
9 TH232CAP

10 PA233CAP
1 1 PA230CAF
12 U233CAP
13 U230CAP
10 U235CAP
15 U236CAP
16 U237CAP

17 0238CAP
18 NP237CAP
19 NP238CAF
20 NP239CAP
21 PU238CAP
22 PU239CAP
23 PU2O0CAP
2<l PD201CAP
25 PU202CAP
26 FISPROD1
27 FISPR0D2
28 FISPROD3

29 FISPRODO

30 FISPROD5

19

Sample Problem Output

SA1PLE PROBLEN HRB CAPSULE AT MDPLANE IS PB UNO RB OF HFIK

CROSS SECTION LIBRARY GROUP 1

1
CROSS SECTION

2

0.008

SET NUMBER

0.002

2200.000 1300.000
243.0C0 151.000
201.000 100.000

0.009 0.033
930.000 550.000
032.000 28 1.000
532.000 329.000

5.210 3.960
37.100 3 2.200
0.0 0.0

20.300 16.100
52.600 00.100
OO.0C0 27.900
8.970 10.200

180.000 110.000
6.720 9.000

93.800 65.600
0.0 0.0

22.000 13.000
221.0C0 131.000
206.000 101.000
3U2.0C0 287.000
175.000 109.000

35.500 30.500
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

CROSS SECTION SET NOJIBER I IS CROSS SECTIONS FOR FE FACILITY OF HFIR
CROSS SECTION SET NUHBSB 2 IS CROSS SECTIONS FOR RB FACILITY OF HFIR

FISSION PRODUCT DECAY CONSTANTS AND YIELDS

ISOTOPE DECAY CONSTANT FISSION PRODUCT YIELDS

TH232FIS PA230FIS 0 23 3PIS 0235FIS U238FIS NP238FIS PU239FIS P0201FIS
KR85H 0.0300D-00 0.0380 0 0.0 0.02200 0.01300 0.01200 0.0 0.00500 0.00000
KR87 0.1520D-03 0.06500 0.0 0.00000 0.02500 0.01700 0.0 0.00900 0.00700
KR88 0.6880D-00 0.06800 0.0 C.05300 0.03600 0.01900 0.0 0.01200 0.01000
XE133 0.1520D-05 0.03700 0.0 0.06000 0.06800 0.06200 0.0 0.07000 0.06700
XE135 0.2100D-00 0.C0800 0.0 0.06100 0.0 66 00 0.05900 0.0 0.07500 0.07100

TIBE INTERVALS (DAIS)

°-° 0.2300E 02 0.1000E 01 0.2300E 02 0. 1000E 01 0.2300E 02 0.1000E 01 0.2300E 02 0 tOOO? 01 0 23C0F 02
0.1000E 01 0.2300E 02 0.1000E 01 0.230CE 02 0.1000E 01 0.2300E 02 0.1000E 01 O.2300E 02 0.1000E 01 C 2300E 02
0.1000E 01 C.2300E 02 0.1000E 01 0.2300E 02 0.10001 01 "'

CONCENTRATIONS(ATOHS/BARN CH)

CONCENTRATION SET NUHBER

NUCLIDE 1 2 3 0
TH232 0.5870E--03 0.2597E-•02 0.0 0.0
PA 233 0.0 0.0 0.0 0.0
PA 2 30 0.0 0.0 0.0 0.0
U233 0.0 0.0 0.0 0.0
U230 0.0 0.0 0.0 0.0
U235 0.3530E-• oo 0.0 0.2563E--02 0.0
U236 0.5670E-•06 0.0 0.0 0.0
U237 0.0 0.0 0.0 0.0
U238 0.2060F-•05 O.C 0.0 0.253 1E-02
NP237 0.0 0.0 0.0 0.0
NP2 38 0.0 O.O 0.0 0.0
NP239 0.0 0.0 0.0 0.0
PU238 0.0 0.0 0.0 0.0
PU2 39 0.0 0.0 0.0 0.0
PU2 00 0.0 0.0 0.0 0.0
PU201 0.0 0.0 0.0 0.0
PU202 0.0 0.0 0.0 0.0
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VOLUBE=

1 1

CASE 1 COBPOSITICN 1

1.5051 LENGTH* 1.2700 CONCENTRATION SET NUNBER

CROSS SECTION SET FOR EACH TINE INTERVAL
1 1 1 1

FLUXES FOR EACH TIBE INTERVAL (N/CN2SEC)
GROUP 1

O.840OD 15 0.8000D 15 0.0 0.8000D 15 0.0
0.0 0.2590D 16 0.0 0.2590D 16 0.0
0.0 0.2590D 16 0.0 0.2590D 16 0.0

POLTSOHIAI TIBE CONSTANTS FOR FLUXES
GROUP 1

0.1000D 01 0.0 0.0 0.0 0.0

0.8O00D 15 0.0
0.2590D 16 0.0

0.2590D 16 0.0

0.25900 16 0.0

0.2590D 16

0.2590C 16

NC(ArOBS/BARN CB)
0.0 12.0000 23.0000 20.0000

TIHE(DAYS)
36.0000 07.0000 08.0000 60.0000 71.0000 72.0000

TH232 0. 5870F- 03 0. 5803E-03 0. 58 19E-0 3 0. 5819E-03 0. 5793E-03 0. 5769E-03 0. 5769E-03 0.,5703E-03 0. 5719E-03 0.,5719E-03

PA233 0..0 0. 2252E-05 0. 3732E-05 c. 3637F-05 0. 0821E-05 0. 5590E-05 C. 5O52E-05 0..6093E-05 0. 6507E-05 0..6302E-05

PA230 0,.0 0. 2 220E-08 0. 3702E-08 0. 3O95E-09 0. 0859E-08 0. 5652E-08 0. 0675E-09 0.,616OE-08 0. 6589E-08 0.,5O50E-C9

U233 0.,0 0. 3392E-06 0. I051E-05 0. 11O6E-05 0. 2086E-05 0.•3018E-05 0. 3160E-05 0..0098E-O5 0. 0918E-05 0. 5082E-05

U230 0. 0 0. 3600E-07 0. U88E-06 c. I322E-06 0. 28 21E-0 6 0. 0609E-06 0. O661E-06 0..6872E-06 0. 9165E-06 0..9225E-06

U235 0. 3530E-•00 0.. 2750E-00 0. 2190E-00 c. 2190E-00 0. I713E-00 0. 1365E-00 0. 1365E-0O 0..1068E-0O 0. 8530E-05 0.,853OE-05

U236 0,.5670E-•06 0., 1756E-05 0. 2605E-0 5 0. 2605E-C5 0. 3327E-05 0.,3839E-05 0. 3839E-05 0..0271E-05 0. 0575E-05 0. 0575E-G5

U237 0. 0 0. 5569E-08 0..1061E-07 c..975UE-0B 0. 1-i36E-07 0.. 1906E-07 0.,1720E-07 0..2I65E-07 0. 2O12E-07 0..2 177E-07

U23B 0..2O60E-•05 0.•20O8E-05 0., 2039E-05 c..2039E-05 0.•2029E-05 0.,20 20E-05 0. 2O20E-05 0,.2012E-05 0..200UE-05 0.,20COE-C5

NP237 0..0 0.,32008-08 0., 1198E-07 0. 1303E-C7 0. 2712E-07 0.•0002E-07 0..0588E-07 0..6558E-07 0..8587E-07 0..8822E-07

NP236 0..0 0.. 3639E-10 0., 1662E-09 0., 1199E-09 0. 0100E-09 0.,6896E-09 0..O973E-09 0,. I050E-08 0.,1000E-08 0.. 10 10E-08

NP239 0..0 0.. 3277E-08 0..3350E-08 0.•2097E-C8 0. 3316E-08 0.•3326E-08 0..2076E-08 0,.3288E-08 0..32S9E-08 0..2056E-CE

PU23e 0..0 0.•3876E-I0 0. 3069E-09 0. 3933E-09 0. 1328E-08 0..2925E-06 0.,31 18E-08 0..5590E-08 0.,8706E-08 0..9136E-08

PU239 0..0 0., 7007E-08 0.. 1272E-07 0., 1358E-C7 0..1605E-07 0., 1860E-07 0.,1909E-07 0 .2029E-07 0..2158E-07 0..22O2E-07

PU200 0..0 0..5036E-09 0.. 1935E-08 0..1935E-08 0. 38I8E-08 0..5099E-08 0.,5O99E-08 0 .7193E-0e 0..8503E-08 0.,8503E-0e

PU20 1 0..0 0,.O350E-I0 0. 2870E-09 0..2870E-C9 0.,8165E-09 0,, 1055E-08 0..1055E-08 0 .2222E-08 0. 2921E-08 0..2921E-08

PU202 0..0 0., 1567E-I1 0..2158E-10 0..2158E-10 0..1010E-09 0..2537E-09 0..2537E-09 0 .5218E-09 0..8620E-09 0..8620E-09

KP 85H 0.. 2 161 E- •08 0.. 1722E-08 0.. I050E-08 0..0 0.,1268E-08 0., 1153B-08 0..0 0 .1083E-08 0.. 1036E-C8 0 .0

KRB7 0,.1I76F-•08 0..9358E-09 0..7877E-09 0.,0 0.,6831E-09 0,.6176E-09 0..0 0 .5766E-09 0..5093E-09 0,.0

KR88 0,.3700E-•08 0..2972E-08 0..2091E-06 0..0 0.,2I0OE-08 0.. 1923E-08 0..0 0 .1778E-08 0..1680E-C8 0 .0

XE133 0 .0 0.•2187E-06 0,.2220E-06 0.. 1950E-C6 0., 1868E-06 0.. 1600E-06 0.. 1O38E-06 0 . 1383E-06 0..ti5eE-C6 c .1 103E-C6

XE135 0 .0 0,. 1792E-07 0.. 1070E-07 0.. 2OO2E-08 0.. 1226E-07 0 .105BE-07 0.. 1720E-08 0 .9307E-08 0..8016E-08 0..1372E-06

FL0X(N/CB2SEC)
P0»ER(«/CC)
FISSIONS/CCSEC

0 .8000E 15 0..8000E 15 0..B000E 15 0.,0 0.,8000E 15 0 .80 00E 15 0..0 0 .800CE 15 0 .6000E 15 0 .0

0 .2061? 03 0 .1630E 03 0,. 1306E 0 3 0,.0 0,.1127E 03 0 .9B03E 02 0..0 0 .8707E 02 0 .7900E 02 0 .0

0 .7107E 13 0 .5652E 13 0 .0669E 13 0..0 0..3909E 13 0 .3000E 13 0..0 0 .3020E 13 0 .2755E 13 0 .0

FISSIONS/CC

FIN A

0 .0 0,.659IE 19 0.. 1107E 20 0 . 1107E 20 0, . 1590E 20 0 .1936E 20 0 .1936E 20 0 .2269E 20 0 .2503E 20 0 .2543E 2C

0 .0 0 .1055E-01 0.. 1836E-0 1 0.. 1836E-01 0,.2505E-0I 0 .3O99E-0I 0 .30 99E-01 0 .3631E-01 0 .O069E-01 0 .0069E-0I

HHD/BT
POWER(UN/FT)

0 .0 0 .8980E 00 0 . I560E 05 0 . 1560E 05 0,.2168E 05 0 .2600E 05 0 .2600E 05 0 .3090E 05 0 .3067E 05 0 .3067E 05

0 .7602E 01 0 .6OO0E 01 0 .0992E 01 0 .0 0..0180E 01 0 .3635E 01 0 .0 0 .3229E 01 0 .2906E 01 0 .0

mi- I Aiuna/D .bw »-n t

80.0000 95.0000 96.0000 108.OOC0 119.0000 120.0000 132.0000 103.0000 100.0000 156.0000

TH232
PA233

0,.5658E-03 0,,5603E-03 0..5603E-O3 0., 5500E-03 0., 5090E-0 3 0,.5090E-03 0..50 328-03 0,.5379E-03 0..5379E-03 0 .5322E-03

0. 9271E-05 0. 1106E-00 0., 1078E-00 0. 1216E-CO 0. 1298E-00 0. 1265E-0O 0. 1333E-00 0.,137CE-00 0., 133T:E-CO 0..137CE-CO

PA230 0.,2380E-07 0. 2809B-07 0.•2357E-08 0. 3138E-C7 0. 3353E-07 0.,2773E-08 0. 3003E-07 0. 35O2E-07 0..2930E-08 0.,3502E-07

U233 0. 5235E-05 0. 5851E-05 0. 6131E-05 0. 6787E-05 0. 7U22E-05 0..7751E-05 0. 8186E-05 0.•8560E-05 0. 8907E-05 0..9052E-C5

U2 30 0.. 1600E-05 0. 2 3O7E-05 0..2373E-05 C. 3218E-C5 0. 0035E-05 0. 0066E-05 0. 0908E-05 0. 5676E-05 0. 5709E-05 0..6O62E-05

U235

0236
U2 37

0..5O88E-05 0. 3755E-0S 0. 3755E-05 0. 261OE-05 0. 2003E-05 0..2003B-05 0. I652E-05 0.•151CE-05 0..1E1CE-G5 0..1U78E-05

0. 0960F-05 0. 5106E-05 0.•5106E-05 0. 5238E-05 0. 5263E-05 0.•5263E-05 c. 5250E-05 0.•5230E-05 0.,5230E-05 0..5199E-05

0..72258-07 0.. 860OE-07 0..7760E-07 c.,8950E-C7 0. 92S7E-07 0.,8353E-07 0. 9105E-07 0..9282E-07 0..8376E-07 0..9081E-C7

0238 0,. 1975E-05 0. 1956E-05 0.. 1956E-05 0. 1938E-05 0. 1923E-05 0., 1923E-05 0.,1907E-05 0..1893E-05 0.,16S3E-C5 0,.1877E-05

NP237

NP238

0., 1300E-06 0.. 198 IE-06 0,.2065E-06 0.•2692E-06 0. 3200E-06 0..3330E-06 0..3797E-06 0..0195E-06 0.,O285E-06 0..0592E-06

0..OO0OE-08 0. 6032B-08 0..0350E-08 0..8390E-C8 0..1023E-07 0.,7377E-08 0. 1209E-07 0,.1303E-07 0,.96B6E-C8 0..1O77E-07

NP239

PU238
P0239

0.. 1228E-07 0., I2O3E-07 0..9253E-08 0. 1223E-07 0..I222E-07 0,. 90 98E-08 0.,1203E-07 0,.I203E-07 0.,8955E-08 0.. 1 18UE-07

0., 16351-07 0..2 736E-07 0,•2905E-07 0..0392E-07 0. 6063E-07 0.•6309E-07 c..8059E-07 0..9777E-07 0., 1015E-06 0., 1I65E-06

0..3231E-07 0.,0 1021-07 0..0019E-07 0.•0690E-07 0. 5205E-07 0..5518E-07 0..5755E-07 0,.6287E-07 0,.65S0E-07 0..6836E-07

PU20C
P0 2O1

PU202
KR 85H

0,, 1 123E-07 0.•15I8E-07 0., I5 18E-0 7 0.,1916E-07 0. 2212E-07 0.•2212E-07 0..2519E-07 0..2777E-07 0.•2777E-07 0..3067E-07

0..5396E-08 0..7689E-08 0,.7689E-08 0.. 1038E-07 0.,1258E-07 0.. 1258E-07 0..1077E-07 0,.1657E-07 0..1657E-07 0,.I851E-C7

0.. 1972E-08 0.. 3092E-08 0,.3092E-08 0..5719E-C8 0. 82I6E-08 0..8216E-08 0., 1132E-07 0,.1O00E-07 0..IOOOE-07 0..18C7E-07

0.. 1680E-08 0..1609E-08 0,,0 0., 1667E-08 0.,1727E-09 0..0 0.. 1800E-08 0,.I900E-08 0..0 0..1995E-08

KR87 0..8821E-09 0.,8396E-09 0..0 0.•8660E-09 0.,8900E-09 0,.0 0..9517E-09 0..9818E-09 0..0 0..10311-08

KF88 0., 2665E-08 0.,2513E-08 0,.0 0.•2573E-08 0.,2607E-08 0..0 0.,2809E-08 0 .2895E-08 0 .0 0..3038E-C8

XE 133 0,. 1727E-06 0..1637E-06 0,. 1035E-06 0., 1509E-06 0.. 1503E-06 0.•1318E-06 0., 15tOE-06 0 .1570E-06 0 .1377E-06 0,.1608E-06

XE135 0..12611-07 0.. 1 120E-07 0 . 1833E-08 0.. 1096E-07 0., 1097E-07 0.. 1788E-0B 0..1100E-07 0 .1172E-07 0.. I910E-08 0 . I226E-07

FIUX(N/CB2SEC)
P0»ER(»/CC)
FISSIONS/CCSEC

0.• 2590E 16 0..2590E 16 0,.0 0.,2590E 16 0..2590E 16 0 .0 0,.2590E 16 0 .2590E 16 0..0 0..2590E 16

0.. 1217E 03 0,. 1 108E 03 0 .0 0,. 1096E 03 0.,1107E 03 0 .0 0.. 11581 03 0 .1 188E 03 0 .0 0 . 1202E 03

0..U220E 13 0.,3801E 13 0 .0 0,•3800E 13 0.•3838E 13 0 .0 0.. 00 16E 13 0 .U12 IE 13 0 .0 0 .O309E 13

PISSIONS/CC

FIB A

0,.3027E 20 0..3007E 20 0,.3007E 20 0..3806E 20 0..0168E 20 0..0168E 20 0..0580E 20 0 .U967E 20 0 .0967E 20 0 .5O10E 20

0..0803E-01 0.,505 IE-01 0 .5051E-01 0,.6090E-01 0..6669E-01 0 .6669E-01 0,.7330E-01 0 .79U8E-01 0 .7908E-O1 0 .8657E-01

BND/BT
POWER(KW/PT)

0 .0126E 05 0..0600E 05 0 .0600E 05 0 .5188E 05 0..5682E 05 0 .5682E 05 0..6200E 05 0 .6771E 05 0 .6771E 05 0 .7375E C5

0..0512E 01 0,.0 108E 01 0 .0 0,,O063E 01 0. .0103E 01 0 .0 0..0295E 01 0 .0006E 01 0 .0 0 .06C7E 01

CONC(ATOHS/BHBIl CH)
180.0000 191.0000

TINE(DATS)
192.0000 20U.0000 215.0000 216.0000 226.00C0 239.0000
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TH232 0..527OE-03 0..5 270E-•03 0..521OE-03 0..5160E--03 0.•5160E-03 0,•5109E-03 0.,50591-03 0 .5059E--03 0 .5006E-03 0 .0957E--03

PA233 0 .1387E-00 0.. 1352E-•00 0.,I372E-0O 0., 1380E--00 0.. 1305E-0O 0 .1358E-00 0..1361E-00 0 . 1327E--00 0 .I336E-CO 0 .1338E--00

PA210 0..35881-07 0..2968E-•08 0., 3508E-07 0,,3569E--C7 0.,2952E-08 0 .35I2E-07 0..3522E-07 0 .2913E -0 8 0..3057E-07 0 .3062E--07

U233 0.•9195F-05 0..9 506E-•05 0..9080E-05 0.•9070E- -C5 0.•9820E-05 0 .96 27E-05 0..9529E-05 0 .9870E--05 0 .9612E-05 0 .9068E--05

U23U 0..7132E-05 0.. 7165E-•05 0.•7797E-05 0., 8352E--C5 0. B385E-05 0..889OE-05 0. 9338E-05 0 .937 IE--05 0..9766E-05 0 . 101 1E--00

U235 0,.15161-0* 0., 1518E-•05 0., 1603E-05 0..1702E-•05 0. 1702E-05 0 . I8I9E-05 c..1927E-05 0 . I927E--05 0,.2000E-05 0 .2137E--05

U236 0,.5171E-05 0..5171E-•05 0.•5106E-05 0.•5131E- -05 0. 5131E-05 0..5122E-05 0. 5I22E-05 0 .5122E--05 0..5131E-05 0.•5105E- •05

U237 0,•9188E-07 0..8291E-•07 0.•8986E-07 0. 910OE-•07 0. 8215E-07 0,.8927E-07 0. 9070E-07 0 .8180E--07 0..8S23E-C7 0 .9092E-•07

U238 0,.1860 1-05 0..I660E-•05 0.. 1809E-05 0., 1836E-•05 0., 1836E-05 0,. I820E-05 c.. 1808E-05 0 .1808E--05 0,,I793E-05 0,.17611-•05

NP237 0,.O862E-06 0., U952E- 06 0..51O0E-06 0.•53I9E- •06 0. 5O08E-O6 0,.5515E-06 0. 5633E-06 0 .5722E--06 0..5776E-06 0..5B56E-•06

HP238 0,. 1569E-07 0..1 131-3-•07 0. 1662E-07 0. 1720E-•07 0.. 1203E-07 0.. I789E-07 0. 1830E-07 0 .1320E--07 0..1877E-C7 0 •19C5E-•07

NP239 0,.11801-0/ 0.•8816E- •08 0., 1166E-07 0.,1166E--07 0. 6681E-06 0..U08E-07 0.•1108E-07 0 .8550E--08 0..11311-07 0..113 IE-•07

PU238 0,.1313F-06 0., 1357E- 06 0.. 1U70E-06 0..1586E-•C6 0. 1630E-O6 0.. 1708E-06 0. 1790E-06 0,.1805E-•06 0.. 1887E-06 0..1909E-•06

PU239 0,.7326E-0' 0.,7629E-•07 0.•7803E-07 0. 8205E-•07 c. 8503E-07 0.•8581E-07 0. 8887E-07 0..9181E--07 0.•9167E-07 0,.9390E-•07

PU2«0 0..33111-07 0. 3311E-•07 0.•3578E-07 0.,3791E-•07 0. 3791E-07 0,.0017E-07 0. 0188E-07 0,.0I88E-•07 0.•0365E-07 0..U093E-•07

PU20 1 0..20181-07 0.•2018E- •07 0..2198E-07 0.•2309E- •C7 0. 2309E-07 0..2507E-07 0. 2633E-07 0..2633E-•07 0..2762E-07 0.•2860E- •07

PU202 0.,2t58r-07 0.•2 158E-•07 0..2557E-07 0. 2930E-•07 0. 2930E-07 0.•335OE-07 0. 3703E-07 0,.3703E--07 0,.0167B-07 0.•0551E-•C7

KR65B 0..2029E-08 0.,0 0. 2096E-08 0. 2105E-•C8 0.• 0 0,.2I5OE-08 0.•2103E-08 0 .0 0. 2173E-06 0.•2155E- •08

KR87 0., 10081-03 0..0 0.. 1083E-08 c., 1088E-•C8 0. 0 0.,1112E-08 0. 1108E-06 0..0 0.. 1120E-08 0., II15E-•08

KR88 0.•3089E-C8 0..0 0. 3192E-08 0. 3209E--08 0. 0 0,.3280E-O8 0. 3272E-08 0..0 0..332CE-C8 0.• 3295E-•08

XF 133 0,.1675E-06 0. 1068E-•06 0. 1703E-06 0. 1760E-•06 0. 1500E-06 0.,1773E-06 c. I818E-06 0..1595E-•06 0..1816E-06 0.,18531-•C6

XE135 0..1209E-07 0..2035E- 08 0.•129OE-07 c. 1305E-•07 0. 2128E-08 0.,1339E-07 0. 13O1E-07 0..2186E-•08 0. 1366E-07 0.•I361E- •07

FIUX(N/CH2SEC) 0..2590E 16 0. 0 0.,25S0E 16 0. 2590E 16 0. 0 0..2590E 16 0. 2590E 16 0..0 0. 2590E 16 0. 2590E 16

POWER(W/CC) 0.,1265E 03 0. 0 0., 13C8E 0 3 0. 131 9E C3 0. 0 0., 1350E 03 0. 1352E 03 0..0 0. 1370E 03 0. t369E 03

FISSIONS/CCSEC 0..03B7E 13 0. 0 0. 05 35E 13 0. 0570E 13 0. 0 0.•0682E 13 0. 0688E 13 0..0 0. 0760E 13 0. 0707E 13

FISSIONS/CC 0.,58231 20 0. 5823E 20 0..6292E 20 0. 6720E 20 0. 6720E 20 0.,7210E 20 0. 7656E 20 0..7656E 20 0. 8151E 20 0. 8603E 20

FIMA 0..9318E-01 0..93181-•01 0.. 1007E 00 0.. 1076E 00 0., 1076E 00 0..1150E 00 0., 1225E 00 0 .1225E 00 c.,13C0E 00 0.•1377E CC

BWD/BT 0 .7938E 05 0..7938E 05 0.•8577E 05 0.,9167E 05 0..9167E 05 0..9829E 05 0., 1000E 06 0 .1000E 06 0..1111E 06 0. 1173E 06

POWER<KW/FT) 0,.0691E 01 0..0 0..0809E 01 0.•U891E 01 0. 0 0..5006E 01 c.•5013E 01 0..0 0. 5090E 01 0.,5076E 01

CONC(AT0BS/BARN CB)
200.0000 252.0000 263.0000 260.0000 276.0000 287.0000 288.0000

TH232 0..0957E-03 0..O90OE-O3 0..0857E-03 0..O857E-03 0., 0805E-03 0..0759E-03 0. 07591-03

PA233 0 . 1300F-00 0,.1312E-00 0., 1313E-00 0.. 1280E-00 0.. 1287E-00 0,. 1287E-00 0.,12551-00

PA230 0.•2863E-08 0,• 3390E-07 0,.3397E-07 0,.28IOE-08 0,.33291-07 0..3331E-07 0. 2755E-08

U233 0.•9807E-05 0..9511E-05 0,.9303E-05 0..9676E-C5 0.,9365E-05 0..91B8E-05 0.,95101-05

U230 0,, 1O10E-00 0.. 1000E-00 0,. 1070E-00 0.. 1O73E-C0 0., 1090E-00 0,.1110E-00 0..1117E-00

U235 0.•2137E-05 0.•2235E-05 0 .2315E-05 0.•2315E-05 0.,2390E-05 0..2057E-05 0., 2O57E-05

U236 0..5105E-05 0,.5168E-05 0,.5190E-05 0..5I90E-05 0. 5228E-05 0.•5263E-05 0. 52631-05

U237 0..8205E-07 0., 8972E-07 0..9160E-07 0.,8269E-07 0.,90608-07 0.•9275E-07 0.,8369E-07

0238 0., 1781E-05 0.. 1768E-05 0.. I756E-05 0.. 1756E-05 0., 1703E-05 0., 17331-05 0. 1733E-05

NP237 0..5905E-06 0,.5967E-06 0..6025E-06 0.,6115E-06 0. 6118E-06 0.•6165E-06 0. 62551-06

NP238 0.. 1370E-07 0..1901E-07 0., 1961E-07 0., 1OI0E-07 0., 1991E-07 0.•2008E-07 0., 1008E-07

NP239 0..80251-08 0.,11158-07 0,. 1I15E-07 0.•83 05E-08 0., 1I00E-07 0..1100E-07 0. 81931-08

PU238 0..2002E-06 0..20I9E-06 0..2063E-06 0.,21l7E-06 0., 21I7E-06 0..2108E-06 0.,220OE-06

PU239 0.•9679E-07 0,.9591E-07 0..9750E-07 0., 1003E-06 0.,9890E-07 0.•1001E-06 0.,I029E-06

PU200 0..00931-07 0.,»627E-07 0..0718E-07 0.."718E-C7 0. 08I7E-07 0..0881E-07 0. O881E-07

PU20 1 0..28601-07 0..2958E-07 0., 30 30E-0 7 0., 30 30E-07 0.,3103E-07 0..3155E-07 0.,3I55E-07

PU20 2 0.,05511-07 0..0962E-07 0.,5328E-07 0.,5328E-07 0..5715E-07 0..6055E-07 0.,6055E-07

KR85H 0.,0 0..2175E-08 0..2150E-08 0,,C 0. 2160E-08 0..21351-08 0. 0

KR87 0..0 0.. 1I26E-08 0., 11 13E-08 0. 0 0. I121B-08 0..1106E-06 0.,0

KR88 0.,0 0.,3328E-08 0,.3293E-08 c.,0 0. 3315E-08 0..3270E-08 0.,0

XEI33 0..1625E-06 0., 1600E-06 0., 1870E-06 0., 16O0E-06 0. 1809E-06 0..187OE-06 0., 16O3E-06

XE135 0.,22191-08 0.. 1379E-07 0., 1370E-07 0. 2232E-08 0., 1382E-07 0.. 1370E-07 0..2233B-08

FLUX(N/CH2SBC) 0..0 0.,2590E 16 0.,2590E IS 0.,0 0. 2590E 16 0.,2590E 16 0.,0

POWER(W/CC) 0..0 0.,1380E 03 0.. 1375E 03 0.,0 0. 1385E 03 0.. 1373E 03 0.,0

FISSIONS/CCSEC 0..0 0., 0800E 13 0..0767E 13 0.,0 0. 0805E 13 0..0760E 13 0. 0

FISSIONS/CC 0.,86 031 20 0. 9100E 20 0..9559E 20 0. 9559E 20 0. 1006E 21 0.. 105 IE 21 0.,1051E 21

FIB A 0.,13771 00 0.,I057E 00 0..1530E 00 0.,1530E 00 0.,1610E 00 0., 1683E 00 0. 1683E 00

MWD/BT 0.,11731 06 0. 1201E 06 0,•1303E 06 c.,1303E 06 0. 1371E 06 0..1033E 06 0. 1033E 06

POWER(KW/PT) 0.,0 0. 5 133E 0 1 0..5097E 0 1 0.,0 0. 5138E 01 0,•5090B 01 0..0

COBPOSITICN 2

CONCENTRATION SET NUBBER

2 2 2 2 21 1

CROSS SECTION SET FOR EACH TIME INTERVAL

1112 2 2 2 2 2 2

FLUXES FOR EACH TIBE INTERVAL (N/CB2SIC)
GROOP 1

0.8000D 15 0.8000D 15 0.0 0.8000D 15 0.0
0.0 C.2590D 16 0.0 0.2590D 16 0.0
0.0 0.2590D 16 0.0 0.2590D 16 0.0

POLYNOMIAI TIBE CONSTANTS FOR FLUXES

GROOP 1

0.1000D 01 0.0 0.0 0.0 0.0

C.8000D 15 0.0
0.2590D 16 0.0

0.2590D 16 0.0
0.2590D 16 0.0

0.259OD 16
0.2590E 16

CO»C(ATOHS/BAFN CB) TIBE(DAYS)
08.0000 71.0000 72.0000 95.0000 96.0000 119.0000

TH232

PA233

PA230

0233

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0. 0

0.0

o.o

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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U230 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 CO 0.0
U235 0.25631-02 0.1593E-02 0.1593E-02 0.9B98E-03 0.9898E-03 0.6151E-03 0.61511-03 0.2539E-03 0.2539E-03 0.1008E-03
U236 0.0 0.1086E-03 0.1086E-03 0.2387E-C3 0.2387E-03 0.2926E-03 0.2926E-03 0.3305E-03 0.33051-03 0.3009E-03
U237 0.0 0.57I7E-06 0.5159E-06 0.1160E-05 0.1007E-05 0.1529E-05 0.1380E-05 0.55775-05 0.5032E-05 0.6008E-05
U238 0.0 0.7109E-07 0.7109E-07 0.3298E-06 0.3298E-06 0.7220E-06 0.7220E-06 0.3I32E-05 0.3132E-05 0.6279E-C5
HP237 0.0 0.*366E-06 0.5920E-06 0.2023E-C5 0.2537E-05 0.5082E-05 0.5231E-05 0.1200E-00 0.12981-00 O.2O77E-0O
NP238 0.0 0.7168E-08 0.5169E-08 0.3751E-C7 0.2705E-07 0.8202E-07 0.59031-07 0.3776E-06 0.2723E-06 0.65U2E-06
NP239 0.0 0.8313E-10 0.6190E-10 0.06071-09 0.3060E-09 0.1082E-08 0.8060E-09 0.1706E-O7 O.127CE-07 0.3680E-C7
PU238 0.0 0.1309E-07 0.1509E-07 0. 1O66E-06 0. 1571E-06 0.0868E-06 0.5O97E-06 0.1655E-05 0.17601-05 0.38 101-05
PU239 0.0 0.9533E-09 C.9705E-09 O.I90IE-07 0.1913E-07 0.85O0E-O7 0.85281-07 0.365eE-06 0.37C2E-06 0.9675E-06
P020C 0.0 0.5358E-10 0.5358E-10 0.2168E-08 0.2I68E-08 0.1003E-07 0.1003E-07 0.9287B-07 C.9287E-07 0.29O5E-C6
PU201 0.0 0.3956E-I1 0.3956E-11 0.3030E-CS 0.3030E-09 0.2836E-08 0.2836E-08 0.3562E-07 0.3562E-07 0.13161-06
PU202 0.0 0.1502E-12 0.1502E-12 C.20981-10 0.2098E-10 0.3780E-09 0.3780E-09 0.8672E-08 0.8672E-C8 0.0705E-07

KRe'B 0.1";69E-06 0.9708E-07 0.0 0.6058E-07 O.C 0.3765E-07 0.0 0.2866E-07 0.0 0.1191E-07
KR87 0.85301-07 0.5303E-07 0.0 0.3296E-C7 0.0 0.2008B-07 0.0 0.155SE-07 0.0 O.6O77E-08
KF88 0.27151-06 0.1687E-06 0.0 0.10O8E-06 0.0 0.6516E-07 0.0 0.0960E-07 0.0 0.20601-07
Xr133 0.0 0.1578E-00 0.1380E-00 0. 10081-00 0.9190E-05 0.6502E-05 0.5737E-05 0.5573E-05 0.08871-05 0.2OO8E-C5
XEI35 0.0 0.1025E-05 0.1671E-06 O.S370E-C6 0. 1038E-06 0.3960E-06 0.6050E-07 0.3051E-06 0.0973E-07 0.12801-06

FLUX{N/CN2SEC) 0.8000E 15 0.8000E 15 0.0 0. 8000E 15 0.0 0.8000E 15 0.0 0.2590E 16 0.0 0.2590E 16
POWER(WZCC) 0.10961 05 0.9297E 00 0.0 0.5779E CO 0.0 0.3593E 00 0.0 0.2755E 00 0.0 0.1178E 00
FISSIONS/CCSEC 0.5189F 15 0.3220E 15 O.C 0.20001 15 0.0 0.I206E 15 0.0 0.9553E 10 0.0 0.OO80E 10
FISSIONS/CC 0.0 0.8205E 21 0.8205E 21 0. 1330E 22 0. 1330E 22 0.1607E 22 0.1607E 22 0.1951E 22 0.195 IE 22 0.20781 22
FIBA 0.0 0.3201E 00 0.32C1E 00 0.519IE 00 0.5191E 00 0.60281 00 0.60281 00 0.7612E 00 0.7612E 00 0.8109E 00
BWD/BT 0.0 0.2727E 06 C.2727E 06 C.0O22E 06 0. 0O22E 06 0.5O76E 06 0.5076E 06 0.6080E 06 0.6O80E C6 0.69C8E 06
POWER(KW/FI) 0.55081 03 0.3O08E 03 0.0 0.2to3E 03 0.0 0.1332E 03 0.0 0.10221 03 0.0 0.O367E 02

CONC(ATOHS/BARN CB) TTHE'DATS)
120.0000 103.0000 100.0000 167.OOC0 168.0000 191.0000 192.0000 215.0000 216.0000 239.0000

TH232 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PA233 0.0 0.0 0.0 CO 0.0 0.0 0.0 0.0 0.0 0.0

PA230 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
U233 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0230 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
U235 0.10O8E-03 0.0327E-00 0.0327E-00 0. 1786E-C0 0. 1786E-00 0.7370E-05 0.737OE-05 0.3000E-05 0.30OOE-05 0.1257E-C5

U236 0.30091-03 0.3331E-03 0.3331E-03 C.3201E-03 O.3201E-O3 0.3050E-03 0.30501-03 0.2900E-03 0.29C0E-03 0.2759E-03
U237 0.502IE-05 0.5909E-05 0.5369E-05 0.5706E-05 0.5185E-05 0.5093E-05 0.0957E-05 0.523CE-05 0.O719E-05 0.0969E-C5
0238 0.6279E-05 0.9360E-05 0.9360E-05 0.I223E-C0 0. 1223E-00 0.1080E-00 0.1080E-00 0.I72CE-00 0.I720E-00 0.1931E-00
NP237 0.2135E-00 0.2695E-00 0.2753E-00 C.3107E-0O 0.3163E-00 0.3353E-0O 0.3007E-00 0.3077E-00 0.352eE-00 0.3511E-00
NP23E 0.0717E-06 0.8630E-06 0.6223E-06 C.10031-05 0.72361-06 0.1088E-05 0.7809E-06 0.I132E-05 0.6165E-06 0.1106E-C5
NP239 0.27001-07 0.5607E-07 0.02OOE-07 0.7O86E-07 O.f-570E-07 0.9168E-O7 0.6826E-07 0.I069E-06 0.7957E-07 0.1205E-06
PU238 1.39921-05 0.6230E-05 0.607OE-05 C.80OOE-05 0.8680E-05 0.1011E-00 0.1001E-00 0.1131E-00 0.1162E-00 0.1206E-00
PU239 0.9769E-06 0.1709E-05 0.17601-05 0.2519E-05 0.2538E-05 0.3I69E-05 0.3192E-O5 0.3662E-05 0.3689E-C5 0.O0C0E-C5
PU2O0 0.29U51-06 0.61898-06 0.6189E-06 0.9923E-06 0.9923E-06 0.13OOE-05 0.1300E-05 0.1635E-05 O.1635E-05 0.1853E-C5
PU201 0.13161-06 0.3111E-06 0.3111E-06 C.5O33E-06 0.50331-06 0.7806E-06 0.7806E-06 0.9889E-06 0.9885E-06 0.1153E-C5
PU202 0.07051-07 0.1517E-06 0.15171-06 0.3O72E-C6 0.3072E-06 0.6335E-06 0.6335E-06 0.9886E-06 0.988EE-06 0.1382E-C5

KR85H 0.0 0.c052E-08 0.0 0.2271E-C8 0.0 0.1162E-08 0.0 0.732CE-09 0.0 0.5720E-09
KR87 0.0 0.27O2E-08 O.C 0.1226E-08 0.0 0.6197E-09 0.0 0.3835E-09 0.0 0.2951E-C9
KR88 0.0 0.8705E-08 0.0 0.3873E-08 0.0 O.I938E-08 0.0 0.1182E-08 O.C 0.6968E-C9

XE133 0.21071-05 0.1063E-05 0.9322E-O6 0.5080E-06 0.0055E-06 0.2965E-06 0.2600E-06 0.2223E-06 0.19501-06 0.20051-06
XE135 0.20921-07 0.5720E-07 0.9320E-08 0.2905E-C7 0.08001-08 0.1927E-07 0.31011-08 0.159eE-07 0.26C5E-C8 0.1521E-07

FLUX(N/CB2SEC) 0.0 0.2590E 16 0.0 0.2590E 16 0.0 0.2590E 16 0.0 0.2590E 16 0.0 0.25901 16
POWER(WZCC) 0.0 0.5O52E 03 0.0 0.2996E C3 0.0 0.2097E 03 0.0 0.1800E 03 0.0 0.1730E 03
FISSIONS/CCSEC 0.0 0.1891E 10 0.0 0.1039E 10 0.0 0.7273E 13 0.0 0.6257E 13 0.0 0.59991 13
FISSIONS/CC 0.20781 22 0.2130E 22 0.2130E 22 0.2162E 22 0.2162E 22 0.2179E 22 0.2179E 22 0.2192E 22 0.2192E 22 0.2200E 22
FINA 0.81091 00 0.B327E 00 0.8327E 00 0.8036E 00 0.8036E 00 0.8502E 00 0.85021 00 0.8553E 00 0.e5!3E CO C.86C0E 00

BWD/BT 0.6908E 06 0.7090E 06 0.709OE 06 0.7186E C6 0.7186E 06 0.7203E 06 0.72O3E 06 0.7287E 06 0.7287E 06 0.7327E C6
POWER(«W/FT) 0.0 0.2022E 02 O.O 0.1111E 02 0.0 0.7777E 01 0.0 0.669IE 01 0.0 0.6OI5E 01

CONC(ATOBS/BARN CB)
200.0000 263.0000 260.0000 287.0000 288.0000

TH232 0..0 0.,0 0..0 0.,0 0. 0

PA233 0,.0 0..0 0,.0 0. 0 0. c

PA230 0..0 0..0 0..0 0..0 0. 0

U233 0 .0 0..0 0..0 0.,0 0. 0

U230 0..0 0.,0 0,.0 0..0 0. 0

U235 0..1257F-05 0,•518BE-06 0,.5188E-06 0. 21O2E-06 0.,2102E-06

U236 0..27591-03 0,.2619E-03 0 .2619E-03 0..2085E-03 0. 2085E-03

0237 0,.0080E-05 0..0718E-05 0..02571-05 0..OU78E-05 0. 0001E-05

U238 0..19311-00 0,. 2119E-00 0 .2119E-00 0..2285E-CO 0..2285E-0O

NP237 0,,3560E-0O 0,.3O8OE-00 0,,35301-0 0 0., 3O15E-C0 0.,3059E-00

NP238 0..82621-06 0., 1136E-05 0 .6210E-O6 c.,1117E-05 0. 8055E-06

NP239 0,.89701-07 0., 1326E-06 0.•9872E-07 0. 1O33E-06 0..1O67E-06

PU238 0..12381-00 0., 12O6E-00 0.. 1277E-00 c.,1257E-C0 0.,I288E-00

PU239 0,.00351-05 0..0217E-05 0.,O251E-05 0. 0327E-C5 0..U360E-05

PU200 0.. 18531-05 c.• 2002E-05 0 .2002E-05 c..2092E-05 0..2O92E-05

PU20 1 0..11531-05 0.. I270E-05 0,, I270E-05 0. 13O6E-05 0..I306E-05

PU20 2 0., 13821-05 0., 1782E-05 0,. 1782E-05 0.,2167E-C5 0.•2167E-05

KR85B 0,,0 0..5166E-09 0..0 0. 0976E-C9 0.,0
KR87 0..0 0., 2636E-09 0,• C 0..2527E-09 0.,0

KR88 0.,0 0. 7900E-09 0.,0 0. 758OE-09 0. 0

XE133 0. 17 581-06 0., 1968E-06 0.. 1725E-06 c. 1977E-C6 0. 17301-06

XEU* 0..2080E-08 0.,15231-07 0..2O83E-0B 0. 1538E-07 0. 2507E-08

FLUX{N/CH2SEC) 0.,0 0. 2590E 16 0.,0 0. 2590E 16 0. 0

POWER(W/CC) 0. 0 0. 1721E 03 0. 0 0. 172 IE 03 0. 0

FISSIONS/CCSEC 0. 0 0. 5969E 13 0..0 0. 5969E 13 0. 0

FISSIONS/CC 0..2200E 22 0. 2216E 22 0. 2216E 22 0. 2228E 22 0. 222SE 22
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FIHA

BWD/BT

POWER(KW/FT)

0.86001 00 0.8606E 00 0.B606E 00 0.8692E CO 0.8692E 00
0.73271 06 0.7366E 06 0.7366E 06 0.7OO5E 06 O.7005E 06
0.0 0.6382E 01 0.0 0.6383E CI 0.0

COBPOSITION 3

CONCENTRATION SET NUBBER

2 2 2 21 1 1

CROSS SECTION SET FOR EACH TIBE INTERVAL
11 12 2 2 2 2 2 2

FLUXES FOR EACH TIBE INTERVAL (N/CB2S1C)
GROUP 1

0 6000D 15 0.8000D 15 0.0 0.8O00D 15 0.0
0.0 0.2590O 16 0.0 0.2590D 16 0.0
0.0 0.259OD 16 0.0 O.2590D 16 0.0

0.1000D 01

POLYNOBIAL TIBE CONSTANTS FOR FLUXES

GROOP 1

0.0 0.0 0.0 0.0

0.8OO0D 15 0.0
0.2590D 16 0.0

0.2590D 16 0.0
0.2590D 16 0.0

0.2590C 16

0.2590E 16

NC (ATUB5/BBHN l_B]

0.0 23.0000 20.0000 07.00CO 08.0000 71.0000 72.0000 95.0000 96.0000 119.000C

TH232 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0.0 0. 0 0. 0 0. 0

PA233 0.,0 0. 0 0. 0 0. 0 0. 0 0. 0 0.0 0. 0 0. 0 0. 0

PA230 0.,0 0. 0 0. 0 0. 0 0. 0 0. 0 0.0 0.,0 0. 0 0. 0

U233 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0.0 0. 0 0..0 0.,0

U230 0.,0 0. 0 0. 0 0. 0 0. 0 0. 0 0.0 0.,0 0. 0 0..0

U235 0. 0 0. 0 0. 0 0. c 0. 0 0. 0 0.0 0..0 0. 0 0. 0

U2 36 0. 0 0. 0 0.,0 0. 0 0. 0 0. 0 0.0 0.,0 0..0 0.,0

U237

U238

0.

0.

,0

2531E- 02

0.

0.

0

2503E-02

0.

0.

0

2503E-02

0.

0.

0

2O75E-02

0.

0.

0
2075E-02

0.

0.

.0

2007E-02

0.0

0.2007E-•02

0.

0.

,0

.23O3E-02

0.

0.

0

.2303E-•02

0.

0.

0.

,0

2203E-02
.0

NP237 0..0 0. 0 0. 0 C. 0 0. 0 0.,0 0.0 0..0 0..0

NP23e

NP239

0.

0.

.0

,0

0.

0.

0

0 118E-05

0.

0.

0

.3066E-05

0.

0.

0

.0075F-05

0.

0.
0
3030E-05

0.

0.

,0

.O030E-05

0.0

0.3000E-•05

0.

0,

.0

.1090E-00
0.

0.

,0

,11121-•00

0.

0,

.0

.1031E-00

P0236

PU2 39

0.

0.

.0

.0

0.

0.

,0
1560E-00

0.

0.

,0
, 1665E-0 0

0.

0.

0

22OIE-0O
0.

0.

0
2305E-00

0,

0.

.0

.2057E-00

0.0

0.2560E-•00
0.

0.

.0

.0283E-00
0.

0.

.0

.0665E-•00

0.

0.

,0
.OO88E-0O

PU2O0 0..0 0., 2 376E-05 0..2376E-05 0., 6696E-05 0.,66961-05 0..1015E-00 0.10151--00 0..1667E-00 0.. 1667E-•00 0..2128E-C0

PU20 1 0..0 0. 3529E-06 0., 3529E-06 0. 1778E-05 0.,1778E-05 0.,35188-05 0.3518E-•05 0..8670E-05 0 .867CE-•05 0.. 1278E-00

PU202 0..0 0. 2651E-07 0..2651E-07 0..3109E-06 0.,3109E-O6 0,, 1009E-05 C.1009E-•05 0 .0093E-05 0..O0S3E--05 0..9093E-05

KR85H 0..50971-•11 0., 6780E-09 0..0 0., 1020E-08 0.,0 0., I188E-08 0.0 0.•0368E-08 0,.0 0..0865E-08

.2057E-C8
KRe7 0,.2003E-•11 0..3O05E-09 0..0 0. 5201E-09 0.,0 0,•6022E-09 0.0 0..2209E-08 0 .0 0

KR8R 0.,50031-•11 0..1015E-08 0..0 0., 1539E-08 0..0 0.. 1788E-08 0.0 0 .6567E-08 0,.0 0 .73331-08

XE 133 0,.0 0.. 1878E-06 0,. 1607E-06 0,. 3678E-C6 0..3226E-06 0..0573E-06 0.0010E--06 0..1518E-05 0 .1331E--05 0 . 1920E-C5

XE 135 0 .0 0..20O1E-07 0..33 26E-0 8 0..3160E-07 0,.5150E-08 0 .37I1E-07 0.60081--08 0 .1360E-06 0 .221CE--07 0 .15381-06

FLUX(N/CB2SEC)
POWER<»/CC)
FISSIONS/CCSEC
FISSIONS/CC

FIHA

HWD/BT

POWER(KW/FT)

0

0

.8000E

.5266E

15

00

0,

0,

. 8000E 15

.1683E 03

0

0,

.0

.0

0,

0.

.8000E 15

.2579E C3

0.

0,

.0

.0

0.

0

.8O00E 15

.3029E 03

0.0

0.0

0

0

.25901 16

.1118E 00

0

0

.0

.0

0

0

.2590E 16

.126 IE 00

0,
0

. 1826E

.0

11 0.
0.

,5e37E 13
.5795E 19

0

0,

.0

.5755E 19
0,

0,

. 8900E 13

.209OE 20

0.

0.

.0

.2090E 20

0

0

.1050E 10

.0050E 20

0.0

0.00501 20

0

0

.3876E 10

.1006E 2 1
0

0

.0

.10C6E 21

0

c

.0370E 10

.1803E 21

0 .0 0,.2289E-02 0,• 2289E-02 0,.8275E-02 0..e275E-02 0 .1600E-01 0. 1600E--01 0 .3975E-01 0 .39751 -01 0 .7282E-01

0 .0 0,.19 50E 00 0 . 1950E 00 0 •7009E 00 0 .7009E 00 0 .1363E 05 0. 13631 05 0 .3387E 05 0 .3387E 05 0 .620OE 05

0 .1953E--01 0,.62018 01 0 .0 0 .9560E 01 0 .0 0 . 1123E 02 o.o 0 .0 105E 0 2 0 .0 0 .0677E C2

NC(AT0BS/BAP1I CB)
120.0000 103.0000 100.0000 167.00C0

TIBE(DAYS
168.0000

i)
191.0000 192.0000 215.0000 216.0000 239.0000

TH232 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0

PA233 0..0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0.,0 0. 0 0. 0

PA230

U233

0.

0.

,0

,0

0.

0.

,0
0

0.
0.

0

0

0.

0.

0

0

0.

0.

0

0

0.

0.

0

0

0.

0.

0

0

0.

0.

0

0

0.

0.

0

0

0.

0.

,0

.0

U230 0.,0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0.,0 0.• 0

0235 0.,0 0..0 0. 0 0. 0 0. 0 0..0 0. 0 0.,0 0.,0 0..0

U236 0..0 0..0 0.,c 0. 0 0. 0 0..0 0. 0 0.,0 0..0 0.• 0

U237
U23B

0.

0.

.0

.2203E-•02

0.

0.

0

.21O7E-02

0.

0.

,0
2107E-0 2

0.
0.

,0
2O55E-02

0.

0.

0

2055E-02

0.

0.

0

. 1968E-02

0.

0.

0

19681-•02

0.

0.

.0

.1880E-02

0.

0.

,0

.18B0E-•02

0.

0.

.0

,1803E-02

NP237 0.,0 0.,0 0..0 0.,0 0. 0 0.,0 0..0 0..0 0..0 0..0

RP238

NP239

0.

0.

,0

, 1065E-•00

0.

0.

.0

. I370E-00

0.

0.

.0

I0 20E-0 0

0.

0.

,0

. 131IE-00

0.

0.

0

9763E-05

0.

0.

.0

. 1255E-00

0.

0.

0

•9306E- •05

0.

0,

.0

.1202E-00

0.

0,

.0

.8907E-•05

0.

0.

.0

.1150E-C0

PU23e

PU239

PU200
PU20 1

PU202
KRE5H
KR87

KRe8
XE133

XE135

0.

0.

.0

.0853E-•00
0.

0.

,0

•03O0E-00
0.

0.

.0

.0690E-00
0.

0.

.0

,0160E-00
0.

0.

0

0095E-00
0.

0.

.0

•3983E-00
0.

0.

0

0300E-•00

0.

0.

.0

.3813E-0O
0.

0,

.0

.012CE-•00
0,

0,

.0

.3651E-C0

0..2128E--00 0..22051-00 0., 2205E-0O 0., 215OE-C0 0..2I50E-00 0 .2073E-00 0.,20731-•00 0 .1987E-00 0,.1987E--00 0,, 1903E-00

0.. 12781--00 0.. 1020E-00 0.. 1020E-00 0.,10271-00 0..1027E-0O 0..1380E-0O 0.,13801-•00 0,.1329E-00 0.•1329E- -00 0 . 1273E-00

0..90931-•05 0., 1067E-00 0.. 1067E-00 0..1966E-00 0..1966E-00 0..2370E-00 0..2370E-•00 0..2682E-00 0,.268;e-•CO 0 .2915E-C0

0,.0 0..0850E-08 0.,0 0.,0702E-C8 0.• C 0..0515E-08 0..0 0 .0326E-08 0 .0 0,.0 102E-08

0..0 0., 2O50E-08 0..0 0..2373E-08 0.,0 0..2279E-08 0.,0 0,.2183E-08 0..0 0..2090E-08

0..0 0.•7325E-08 0..0 0.•7098E-C8 0..0 0..6817E-08 0.,0 0,.6532E-08 0 .0 0 .6250E-C8

0., I687E-•05 0..1987E-05 0.. 1703E-05 0., 1906E-C5 0.. 1706E-05 0 . 187OE-05 0,.1600E-•05 0 .1797E-05 0 .1576E--05 0.. 1721E-05

0..25071--07 0,.1500E-06 0 .2517E-07 0.. 1099E-06 0.,2003E-07 0 .1000E-06 0..23071--07 0 .1380E-06 0 .2209E--07 0 .1321E-06

FLUX(N/CB2SEC)
POWER(W/CC)
FISSIONS/CCSEC

FISSIONS/CC

FIHA

BWD/BT
POWER(KW/FT)

0.

0.

0

0.

.0

.0

.0

, 18031 21

0,

0.

0.

0,

.2590E 16

. 1266E 00

.0391E 10
•2722E 21

0.

0

0.

0.

.0

.0
,0

, 2722E 21

0.

0,

0,

0.

.25901 16

.1229E 00

.0262E 10

,3586E 21

0.

0,

0.

0.

.0

.0

, C

.35861 21

0

0

0

0

.2590E 16

.11811 00

.0095E 10

.0020E 21

0.

0,

0

0

.0

.0

.0

.0020E 21

0

0

0

0

.2590E 16

.1132E 00

.3920E 10

.5220E 21

0,

0

0

0

.0

.C

.0

.5220E 21

0

0

0

0

.2590E 16

.1080E 00

.3758E 10

.5986E 21

0,.72821--01 0..1075E 00 0 .10751 00 0 .1017E 00 0., 10171 00 0 .1706E 00 0., 1706E 00 0 .2062E 00 0 .2C62E 00 0 •2365E OC

0 .6200F 05 0..9161E 05 0,•9161E 05 0..1207E 06 0,. 1207E 06 0 .1088E 06 0 .1088E 06 0 .1757E 06 0 .1757E C6 0 .2015E C6

0..0 0..0695E 02 0,.0 0,,0557E C2 0,.0 0 .0379E 02 0 .0 0 .0196E 02 0 .0 0 .0018E 02
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NC(AT0HS/BARN CB)
200.C0O0 263.0000 260.0000 287.0000

TIHE(DAYS)
288.0000

TH232 0.,0 0.,0 0.,0 0. 0 0. 0

PA233 0..0 0.,0 0. 0 0. 0 0. 0

PA230 0.,0 0.,0 0.,0 0. 0 0. 0

0233 0.,0 0.,0 0.,0 0. 0 0. 0

U230 0.,0 0.,0 0.,0 C. ,0 0. 0

0235 0.,0 0.,0 0.,0 0. 0 0. 0

U236 0. 0 0. 0 0.,0 0.,0 0. 0
U237 0.,0 0. 0 0.,0 0. 0 0. 0

U238 0., 1803E-02 0., 1726E-02 0.. I726E-02 0.. I653E-C2 0.,1653E-02

NP237 0..0 0..0 0.,0 0. 0 0. 0

NP236 0.,0 0..0 0.,0 0.,0 0. 0

NP239 0..8565E-05 0.. 1101E-00 0.,B200E-05 c., 1050E-00 0.,7850E-05

PU23e 0,.0 0..0 0,.0 c.,C 0.,0
PU239 0..3900E-00 0,.3095E-00 0., 3776B-0 0 0.,3306E-C0 0.•3615E-00

PU2O0 0..19031-00 0.,1B22E-00 0,. 1822E-00 0.. 17OOE-0O 0., 1700E-00

PU20 1 0,.12731-00 0..12I9B-00 0.. 12I9B-00 0., 1167E-00 0., 1167E-00

PU202 0..29151-00 0,.3082E-00 0,.3082E-0O c..3190E-CO 0..3190E-OO

KRe5B 0,.0 0..3966E-08 0,.0 0.,3797E-C8 0.,0
KR87 0..0 0.,200 IE-08 0,.0 0..1916E-08 0.,0

KRE8 0,.0 0.,<968E-08 0..0 0..5732E-08 0.,0

XE133 0., 15091-05 0.. 16O8E-05 0,. 1005E-05 c..1578E-05 0., 138OE-05

XE 135 0,.215OE-07 0.. 1265E-06 0.. 2062E-07 0.,1211E-06 0., 1970E-07

FL0X(N/CB2SEC) 0 .0 0,•2590E 16 0..0 0..2590E 16 0.,0

POWER(W/CC) 0..0 0,.1037E 00 0,,0 0. 9931E 03 0..0

FISSIONS/CCSEC 0..0 0..3597E 10 0,.0 0..3000B 10 0..0

FISSIONS/CC 0 .5986E 21 0..6720E 21 0,.6720E 21 0..7022E 21 0.,7022E 21

FIHA 0 .23651 00 0 .2655E 00 0..2655E 00 0..2932E 00 0..2932E 00

BWD/BT 0,.20151 06 0 .2262E 06 0 .2262E 06 0,.209BE 06 0..209BE 06

POWER (KW/FT) 0 .0 0,.3807E 02 0,.0 0..3683E 02 0.,0

COHPOSITION

VOLUBE=

1 1

CONCENTNATION SET NUBBER

2 2 2 2
CROSS SECTION SET FOR EACH TIBE INTERVAL

1112 2 2 2 2 2 2

FLUXES FOR EACH TIBE INTERVAL (N/CN2SIC)
GROUP 1

O.8O00D 15 0.8O0OD 15 0.0 0.8000D 15 0.0

0.0 0.2590D 16 0.0 0.2590D 16 0.0
0.0 0.2590D 16 0.0 0.2590D 16 0.0

POLYNOBIAI TIBE CONSTANTS FOR FLOXES

GROOP 1

0.1000D 01 0.0 0.0 0.0 0.0

0.8000D 15 0.0

0.2590D 16 0.0

0.2590D 16 0.0

0.2590D 16 0.0

0.25SOC 16

0.2590E 16

CONC(ATOHS/BARN CB)
0.0 23.0000 20.0000 O7.O0C0 08.0000 71.0000 72.0000 95.0000 96.0000 119.OC00

TH232 0..2597E-•02 0.• 2575E-02 0.•2575E-02 0. 2552E-02 0. 2552E-02 0.•2530E-02 0. 2530E-02 0..2O79E-02 0. 2O79E-02 0. 20291-02

PA233 0 .0 0., 1651E-00 0. 16C9E-00 0. 2075E-C0 0. 2012E-00 0. 2879E-00 0. 2806E-OO 0.,08901-00 0..077CE-C0 c..5700E-C0

PA230 0..0 0.,1655E-07 0. 1369E-0 8 0. 250IE-07 0. 2O68E-08 0..29I5E-07 0. 201IE-08 0..126IE-06 0.,10031-07 0..10801-06

0233 0,.0 0.. 0652E-05 0.•5070E-05 0. 1335E-00 0. 1398E-0O 0..2I76E-00 0. 22091-00 0..258EE-00 0.,27121-00 C..3280E-00

U230 0 .0 0..5697E-06 0..5809E-06 0. 2039E-05 0..2062E-05 0. 0055E-05 0. 0081E-05 0..1038E-0O 0.. 1050E-00 0..1785E-C0

U235 0..0 0.. 1507E-07 0. 1507E-07 0. 1005E-06 0. I005E-06 0..2786E-06 0..2786E-06 0..1 102E-05 0..1 102E-05 0..2O76E-05

U236 0..0 0..2830E-09 0..2830E-09 0. 3959E-08 0. 3959E-08 0..17171-07 0. 1717E-07 0..1097E-06 0.,1CS7E-C6 0.•3538E-06

U237 0,.0 0. 5837E-12 0. 5267E-I2 0. 12O3E-10 0. 1122E-10 0. 6067E-10 0. 5836E-10 0..1259E-06 0..1136E-08 0..0630E-C8

U238 0..0 0., 3086E-13 0. 3086E-13 0. 1390E-11 0. 1390E-11 0.•1I30E-10 0., 1130E-10 0..3263E-09 0..3263E-09 0.. 18501-C8

NP237 0..0 0.•2375E-12 0.•2905E-12 0..1053E-10 0. 1175E-10 0.•8037E-10 0. 9068E-10 0..12201-08 0..13O7E-08 0..65I6E-08

NP23E 0 .0 0..205IE-10 0., 1768E-10 0. 1390E-12 0. 1005E-12 0.•1225E-11 0. 8831E-12 0..3295E-10 0..23761-10 0.•1875E-C9

NP239 0..0 0..2658E-16 0. 1979E-16 0. 1618E-10 0., 1205E-1O 0., 1078E-13 0., 1100B-13 0,.1530E-1 1 0..11021-11 0..9653E-11

PU2 3 8 0..0 0.. 2O50E-1O 0..3I30E-10 0..2889E-12 0. 3277E-12 0.•3803E-11 0..01851-11 0..76371-10 0..8555E-10 0.•6099E-09

P0239 0 .0 0.. 1202E-15 0.. 1270E-15 0. 2097E-13 0. 25 381-13 0..0507E-12 c..05851-12 0..12061-10 0..12861-10 0,.12COE-0S

PU200 0..0 0..0055E-I7 0. 0055E-17 0. 1800E- 10 0., 18O0E-1O 0..0956E-13 0.•0956E-I3 0,.2025E-11 0..20251-11 0..25211-10

PU20 1 0,.0 0.. 2 300E-18 0..2300E-18 c..1830E-15 0. 1830E-15 0..6968E-10 0.,69681-10 0..50021-12 0..5002E-12 0,.83031-11

PU202 0 .0 0.• 6U2E-20 0. 61 12E-20 0. 1035E-16 0. 1035E-16 0..6123E-15 0..61231-15 0,.8102E-I3 0..81C2E-13 0..1718E-11

KR85B 0.,00101-•11 0..0907E-09 0.,0 0. loooE-oe 0.,0 0..2293E-08 0,.0 0,.5350E-08 0,.0 0..68951-08

KR87 0.. 19001-•11 0..2523E-09 0..C 0. 7225E-09 0.,0 0..I180E-08 0..0 0..2756E-08 0 .0 C,.3553E-C8

KR68 0..00851-•11 0. 7375E-09 0.,0 0. 2115E-C8 0.,0 0., 3O65E-08 0 .0 0..8072E-08 0..0 0,. 1003E-C7

XE133 0..0 0..2 189E-07 0. I920E-07 0. 8557E-C7 0.•7500E-07 0,. 1562E-06 0.. 1370E-06 0 .3789E-06 0..33221-06 0,.50861-06

X'135 0,.0 0., 2670E-08 0,.O351E-09 0..7866E-08 0., 1282E-08 0,.1298E-07 0..21 161-08 0..3065E-07 0 .09S6E-C8 0,.OO13E-07

FLUX(N/CB2SEC) 0..8O00E 15 0.•8O00E 15 0.,C 0. 8O00E 15 0.,0 0..8OO0E 15 0..0 0 .259CE 16 0,.0 0,•2590E 16

POWER(W/CC) 0,, 1308E 00 0.,2808E 02 0,.0 0..80601 02 0.,0 0..13IOE 03 0..0 0,.3I79E 03 0 .0 0 .0128E 03

FISSIONS/CCSEC 0,.0537E 10 0..9877E 12 0.,0 0. 2796E 13 0..0 0.,05'6E 13 0..0 0 .U03E 10 0..0 0 .1032E 10

FISSIONS/CC 0..0 0.•7326E 18 0..7326E 18 0.•0529E 19 0.•0529E 19 0..I198E 20 0..1198E 20 0 .3107E 20 0 .31071 20 0 .5705E 20

FIBA 0..0 0.,2821B-03 0,•2621E-03 c., 1700E-02 0., 1700E-02 0 .O610E-02 0,.06101-02 0 .1212E-01 C .12121-01 0 .2197E-01

BWD/BT 0..0 0.•2003E 03 0.•2O03E 03 0.. 1086E 00 0.. 1086E 00 0 .3930F 00 0 .3930E 00 0 .1032E 05 0 .10321 05 0 . 16 7 IE 05

POWER(KW/FT) 0..08521-•C2 0,.1056E 01 0..0 0..2990E 01 0..0 0..0871E 01 0 .0 0 .1179E 02 0 .0 0 . 153 IE 02

COHC(ATOr1S/BAR» CH) TINE(DAYS)

120.0000 1«3.0000 IUU.0000 lf>7.0000 168.0000 191.0000 192.0000 215.0000 216.0000 239.0000

0.2U29E-02 0.2380E-02 0.2380B-02 0.2312F-02 0.2U2E-02 0.22PUE-02 0.2284E-02 0.22.6F-02 Q.223M.-02 0.2193E-C2
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PA233 0 .55981--00 0 .6062E-00 0..5908E-00 0..6138E--00 0..5983E-00 0 .6I05E-00 0 .5950E--00 0 .6023E-0O 0 .58701 -00 0 .5920E-00

PA230 0 .12271--07 0 . I567E-06 0 . I296E-07 C. .I587E--06 0..13131-07 0,. 1579E-06 0..13061--07 0 .1558E-06 0 .1289E -07 0 .1532E-06

U233 0..30291-•00 0 .3787E-00 0 .3901E-00 0..0068E--co 0,.02231-00 0..0190E-00 0,.0305E--00 0 .02161-00 0 .02651--00 0 .0189E-C0
U2 30 0 .17991-•00 0 .25I1E-0O 0.. 2526E-00 0..3155E--00 0..3170E-00 0 .3695E-00 0.. 37 10E--00 0 .OI31E-00 0 .01O6E -00 0 .00701-00

U2 35 0..20761-•05 0 .O0OOE-05 0 .O0O0E-05 0..5626E--05 0..5626E-05 0..7080E-05 0.• 7080E--05 0 .8338E-05 0 .8338E--05 0 .9379E-05

U236 0 .3538E--06 0,.7915E-06 0,.7915E-06 0,,1029E--05 0..1029E-05 0.•2208E-05 0..2208E--05 0 .3215E-05 0 .32151--05 0 .0293E-C5

U237 0 .01821-•08 0.. 1122E-07 0.. I0 13E-07 0..2135E--07 0,.1926E-07 0 .3080E-07 0..31O0E--07 0 .5108E-07 0 .06091--07 0 .6950E-07
U238 0 . 18501-•08 0..6098E-08 0 .6098E-08 0.. 1086E--07 0..1O86E-07 0.,29881-07 0..29881--07 0 .526IE-07 0 .526 IE--07 0 .8013E-07

NP237 0 .69681-•08 0,•2001E-07 0,.2151E-07 0..0700E--07 0..0908E-07 0.•9073E-07 0.. 90 12E--07 0 .1520E-O6 0 .1569E--06 0 .2310E-C6
NP238 0 . 1352E-•09 0..6080E-09 0..0385E-09 0.,10O3E--08 0..10001-08 0 .2803E-08 0,. 20 2IE-•08 0 .O7O0E-08 0 .3021E--08 0..7269E-08

NP239 0 .71871-•11 0..3301E-10 0..2O88E-10 0..8007E--10 0..6260E-10 0.. 1728E-09 0..12871--09 0 .3092E-O9 0 .2302E--09 0..5000E-09

PU238 0 .66211-•09 0..2085E-08 0..2655B-08 0,.6982E--08 0..7380E-08 0.. 1507E-07 0..1625E--07 0 .29091-07 0 .3001E--07 0 •0856E-C7
PU239 0..12281-•09 0.•5532E-09 0.• 56 17E-09 0.,1689E--08 0., 1710E-08 0,.3977E-08 0..002IE-•08 0 .7800E-08 0..79191-•08 0..1359E-C7

PU20 0 0,.25211-•10 0., 1392E-09 0,. 1392E-09 0..0836E--09 0., 0836B-09 0.. 1250E-08 0..12501-•08 0 .2660E-O8 0..2660E-•08 0.•0896E-08

PU201 0 .8303E-•11 0..5395E-10 0.•5395E-I0 0..2089E--09 0..2089E-09 0..5865E-09 0. 5865E-•09 0..1322E-08 0..1322E-•08 0.,2505E-Ce

PU202 0,.17 181-•11 0..1501E-10 0., 1501E-10 0. 7052E-•10 0.•7052E-10 0,•257OE-09 0.. 25 70E-•09 0 .6935E-09 0.•6935E- •09 0., 1561E-08

KR85B 0.,0 0., 8078E-08 0..0 0.,88171-•08 0..0 0..9225E-08 0. 0 0..9018E-08 0..0 0..9081E-C8

KR87 0..0 0..0167E-08 0..0 0.•0553E- •08 0..0 0..0767E-08 0. 0 0,.0871E-08 0..0 0.•09C7E-C8

KR88 0..0 0., 1225E-07 0..0 0. 1300E-•07 0..0 0.,1005E-07 0..0 0..10381-07 0..0 0. 1050E-07

IE 133 0..00601-•06 0.•6220E-06 0..5055E-06 0.,7021E-•06 0. 6157E-06 0.•7531E-06 0. 66001-•06 0..7830E-06 0..6870E-•06 0..8O02E-06

XE13C 0 .6500E-•08 0.•0775E-07 0..7782E-08 0. 5285E-•07 0. 86 131-08 0. 5598E-07 0. 9120E-• 08 0..5779E-07 0..9019E-•08 0..5873E-C7

FLUX(N/CB2SEC) 0..0 0. 2590E 16 0. 0 0. 2590E 16 0. 0 0. 2590E 16 0. 0 0..2590E 16 0. 0 0..2590E 16

POWER(W/CC) 0..0 0. 0873E 03 0..0 0. 5362E 03 0. 0 0..5656E 03 0. 0 0..5820E 03 0.,0 0. 59C1E C3
FISSIONS/CCSEC 0.,0 0. 1690E 10 0. 0 0. I859E 10 0. 0 0. 1961E 10 0. 0 0..2018E 10 0. 0 0. 2006E 10

FISSIONS/CC 0.•5705E 20 0. 8863E 20 0.,8863E 20 c. 1205E 21 0. 1205E 21 0. 1629E 21 0. 1629E 21 0..20301 21 0. 2C3CE 21 0. 2038E 21
FINA 0..21971-•01 0. 3O13E-01 0. 30 13E-O1 c. 0792E-•01 0. 07921-0 1 0. 6275E-01 c. 62 75E-•01 0..7816E-01 0. 7816E-•01 0. 9389E-CI
BWD/BT 0..1871E 05 0. 2907E 05 0. 2907E 05 0. 0083E 05 0. 0083E 05 0. 5305B 05 0. 5305E 05 0..6658E 05 0..66581 05 0. 7999E 05
POWER(KW/FT) 0..0 0. 1807E 02 0..C 0. I988E 02 0. 0 0. 2097E 02 0. 0 0..2158E 02 0.,0 0. 2168E 02

)NC(ATOBS/BARN CB 1 TIHE(DATS)
200.0000 263.0000 260.0000 287.00C0 288.0000

TH232 0 .2193E-02 0,.2109E-02 0.. 2109E-0 2 0.•21O5E-02 0..2105E-02
PA23 3 0..5770E-00 0..58C9E-0O 0 .5662E-0O 0,.5696E-00 0., 5552E-00

PA23 0 0 . 1267E-07 0..1503E-06 0,.I203E-07 C., 1070E-C6 0., 1219E-07

0233 0,.0339E-00 0,.0130E-00 0..02B1E-00 0.,0065E-00 0.,O209B-00
U230 0..0088E-00 0.. 07 30E-00 0..0708E-00 0..0927E-00 0.,0900E-00

U235 0,.9379E-05 0..1021E-00 0., 1021E-00 0..1086E-00 0.,1086E-00

U236 0..02931-05 0..5006E-05 0..5006E-05 0..6600E-C5 0..6600E-05

U237 0,.6275E-07 0,.8956E-07 0..8081E-07 0., II05E-06 0.,9970E-07

112 38 0..80131-07 0.. I251E-06 0,. 1251E-06 0., 1758E-06 0.,1758E-06
NP237 0 .2378E-06 0..3265E-06 0.•3353E-06 0..0363E-06 0.,0071E-06
NP238 0.,52021-08 0..1030E-07 0..7055E-08 0.. 1388E-C7 0..10011-07

NP239 0,.3726E-09 0,•7509E-09 0.• 5591E-09 0., 1063E-08 0.•7910E-09

PU238 0..50591-07 0,•7013E-07 0,.7702E-07 0.. 1056E-06 0., 1095E-06

PU239 0,.13711-07 0..2138E-07 0..2157E-07 0.,3122E-07 0.•3109E-07

PU2O0 0..08961-08 0..8076E-08 0..8076E-08 0.. 1226E-07 0., 1226E-07

PU20 1 0..25O5E-08 0..0350E-08 0..0350E-08 0. 6806E-08 0.,6806E-08

PU20 2 0., 15611-08 0., 3068E-08 0..3068E-O8 0..5028E-08 0..5028E-08

KR85H 0..0 0.,9065E-06 0..0 c. 9000E-C8 0.,0
KR87 0..0 0.,0901E-08 0..0 0..0870E-C8 0.,0
KR88 0.,0 0., 1009E-07 0..0 0. 1OO1E-07 0..0

X1133 0.,70171-06 0.,8081E-06 0..7087E-06 0.,81011-06 0. 7100E-06
XE135 0,.95721-08 0.,5911E-07 0., 9635E-08 0..5913E-07 0. 96 38E-08

FLUX(N/CB2SEC) 0..0 0. 2590E 16 0. 0 0. 2590E 16 0. 0

POWER(W/CC) 0.,0 0. 5929E 03 0. 0 0. 5922E 03 0. 0

FISSIONS/CCSEC 0..0 0. 2056E 10 0.,0 0. 2050E 10 0. 0

FISSIONS/CC 0..2038E 21 0. 2850E 21 0. 2850E 2 1 0. 3263E 21 0. 3263E 21

FIBA 0..93891-01 0..1098E 00 0.. 109SE 00 0.,1256E 00 0.. 1256E 00

BWD/BT 0..79991 05 0..9350E 05 0,•9350E 05 0.. 1070E 06 0., 1070E 06

POWER (KW/FT) 0..0 0.,2198E 02 0..0 0..2196E 02 0..0

TOTAL BIBTH BATES (ATOflS/SEC)

TIHE(DATS) KR85B KR87 KH88 XE133 XE135

0 .0 0.. 100E 12 0 .276E 12 0..398E 12 0 .75 IE 12 0,.7291 12

12 .000 0,, 110E 12 0 .220E 12 0,,316E 12 0 .59 3E 12 0..5751 12

23 .000 0..966E 11 0.. 185E 12 0..265E 12 0 .087E 12 0..0701 12

20 .000 0..0 0 .0 0..0 0 .0 0..0

36..000 0..802E 11 0.. 1601 12 0..228E 12 0 .00 OE 12 0,.3901 12

07 .000 0.,766E 11 0.. 105E 12 0..200E 12 0 .30BE 12 0..3011 12

08 .000 0.,0 0..0 0..0 0 .0 0..0

60 .000 0.,720E 11 0., 135E 12 0..189E 12 0 .306E 12 0..3001 12

71..000 0. 690E 1 1 0.. I29E 12 0,. 179E 12 0 .276E 12 0,.272E 12

72 .000 0.,0 0..0 0..0 0 .0 0..0

80 .000 0. 112E 12 0.• 207E 12 0..283E 12 0 .O09E 12 0..006E 12

95 .000 0., 107E 12 0,.I97E 12 0..267E 12 0..36 0E 12 0..3601 12

96 .000 0. 0 0..0 0..0 0 .0 0,.0

108 .000 0., 11 IE 12 0..203E 12 0..273E 12 0.. 350E 12 0..3551 12

1 19,.000 0. 115E 12 0..2 101 12 0..28 IE 12 0..353E 12 0.. 356E 12

120 .000 0.,0 0.,0 0..0 0,.0 0..0

132..0 00 0. 122E 12 0,.220E 12 0..299E 12 0,.368E 12 0..372E 12

103.,000 0. 126B 12 0.,231E 12 0. 308 E 12 0,,377E 12 0. 36 1 E 12

100,.000 0. 0 0.,0 0..0 0 .0 0.,0

156,.0 00 0.,133E 12 0.,202E 12 0. 323E 12 0.,390E 12 0.,3981 12

167.,000 0. 135E 12 0..206E 12 0..328E 12 0..00 IE 12 0..1)061 12

168..000 0.,0 0.,0 0.,0 0,.0 0..0

180..000 0. 139E 12 0.,250E 12 0.,339E 12 0 .0 15E 12 0.,0201 12

191..000 0. 100E 12 0..256E 12 0. 30 IE 12 0,,0 1 9E 12 0.,0201 12
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192.000 0.0 0.0 0.0 0.0 0.0

200.000 0.103E 12 0.2611 12 0.3091 12 0.030E 12 0.0301 12

215.000 0.102E 12 0.260E 12 0.3O6E 12 0.03 IE 12 0.035E 12
216.000 CO 0.0 0.0 0.0 0.0
228.000 0.100E 12 0.260E 12 0.353E 12 0.O39E 12 0.OO3E 12

239.000 0.103E 12 0.262E 12 0.350E 12 0.0381 12 0.0021 12
200.000 0.0 0.0 0.0 0.0 0.0
252.000 0.100E 12 0.260E 12 0.350E 12 0.0031 12 0.0071 12
263.000 0.103E 12 0.261E 12 0.350E 12 O.OOOE 12 O.OOOE 12

260.000 0.0 0.0 0.0 0.0 0.0
276.000 0.100E 12 0.2631 12 0.352E 12 O.OOOE 12 0.008E 12
287.000 0.1O2E 12 0.2601 12 0.308E 12 0.00 IE 12 0.0001 12
288.000 0.0 0.0 0.0 0.0 0.0
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