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1. Introduction

GAKIN II is alone—dimensional multigroup diffusion theory
reactor kinectics code. The’code is capable of solving the
time dependent multigroup diffusion equations in slab,
cylindrical, or spherical geometry. At the user's option,
the effects of time dependent cross sections, external sources,
and xenon poisoning may be included. A complete description
of the code, as well as detailed input specifications, is
given in reference 1. GAKIN IT has been modified to include
a temperature feedback model and a steady state xenon
calculation (2).

GAKIN IT has recently been modified to accept composition
dependent velocities; the theoretical motivation for such a
modification is presented in reference 3. What follows is
a brief description of the input format for composition
dependent velocities, a listing of the changed subroutines,
and a sample problem. There is also a brief description of
the shortcomings of the code. In the following discussion it

is assumed that the reader is familar with the code.

2. Modifications to Input Data

All existing options available in GAKIN II remain un-
changed. The only input change is that CARD 11 should be
repeated for each composition.

CARD 11 - NEUTRON SPEED (v(G) | G=1,....,GRP)
v(G): Average neutron speed for group G (cm/sec).

Start a new card for each composition, in order



of increasing composition number.

3. Comments concerning the use of GAKIN IT

The user of GAKIN II should be aware of three programming
errors which can significantly affect calculations. The
first of these is that values for the number of neutrons
per fission, vg , are not retained for each composition as
claimed in reference 1. In fact the code retains only the
values input for the last composition and uses these values
for all compositions.

Second, the code does not initiate a given transient
until the beginning of the second time step. This means that
the calculation is one time step behind the number of time
steps printed at the top of each transient calculation edit.
As a result, the calculation terminates one time step before
it should and time dependent cross sections are not correctly
handled. For example, if one desires to linearly reduce the
capture cross section by a factor of 0.1 in the first ten
time steps (let each time step be of equal size), the code
actually reduces the capture cross section by a factor of
0.09 (0.1 x 9/10) since it does nothing in the first time
step.

Finally, one must be careful when preparing the input
parameters for CARD 3 (2). . Specifically, the parameter NTYPE,
which determines whether the problem is a spherical, a radial,
or an axial type problem, must be carefully chosen even if

the thermal-hydraulic feedback option is not selected (THFEDB=0).



If one is solving a problem in cylindrical geometry (GEOM=1)
with no thermal-hydraulic feedback (THFEDB=0) the parameter
NTYPE, which should have no effect on the calculations since
it is a parameter associated with temperature feedback, can
significantly alter the geometry of the problem being solved.
If one allows the value of NTYPE to be three (axial type
problem), naturally assuming that this will not affect the
calculation, the code changes the problem from cylindrical
geometry to slab geometry. Further, there is no print out
to inform the user that this switch has been made; the code
simply solves the diffuéion equations for a slab geometry

and prints out the solution under a heading which says that
the geometry is cylindrical. Thus, what one thinks is the
solution for a cylindrical core is actually the solution for
an equivalent slab core. This problem only occurs for cylin-
drical cores (GEOM=1) and can be avoided by selecting NTYPE=2
(radial type problem), if one is not using the thermal-

hydraulic feedback option.
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Appendix A Code Listing

The following subroutines have been modified to

incorporate composition dependent velocities:

MAIN RHS
DIRECT LHS
SETUP INPTAZ
UPDAT INEDA
CALC

Note that subroutine UPDAT does not require modification.
However, the inverse velocity has been included in the para-
meter list (with the attendant changes in all CALL UPDAT
statements in all calling subroutines) so that one may easily

incorporate feedback effects by simply recompiling this

subroutine.



FCRTRAN

cocl1
€co2
cce3

€ccs
cecs
CCCe
€ce?
cces
cceo
ccic
CcCl1
cc12
co13
CCli4

co1s5
CC1é
ce17?
cois8

0019
cc20

Cco21
€c22
0023
0024

0025

ca26

1v Gl

RELEASE 2.0 MAIN DATE = 781174 12700731

C MAIN PROGRAM ccgocole
IMOLICIT REAL#*B (A-F,C-2) 00000020

INTEGER RTAG 0CCCCO030

INTEGER PCL,BCR,CHANGE,CELyCNSCAT,TAGX,TESTS, THG XEN, occcccac

1 UPSCAT,WPT, FLEL,G,GECM,GP,GPL,GPR,GD,GL,GU.GRP+GPU,CLT,CCLCCCSC

2 PyPLyPR,PB, PRBEND o PT , PUNBAL , PUNFRS , R4REG,SCRy CCOCCG60

3 SCRCE , SCRG , SCZ , STEADY , STEP , TACGC , TAGF , TAGT QCCCCC7C

INTEGER THFEDB,GEQOM1

REAL#*2 [ODINE : 00C00080
REAL*E LRyNU,NKUSIGF4NX ¢ccceooo
COMNCN /AY/GRP,REG,PT,GLsGU,CEL,THG, IDEL occocice
COMMCN JA2/NUN NCCMP,BCL4BCRyMTZHNTZ,XEN,STEADY cccealio
COYMCN /A3/PUNBAL ,SCRCE,GECM,NTAG,NUM2,PUNFRS 0C0o00120
COMMCN /A4/TICHTL,TIGHT2,TIGHT3 . gcceciac
COMMCN/AS/IN, CUT,NERR CCCOC14C
COFMCN/CL/ ML M24Ma,4VMG5, M7 QQico1s0

COMMCN /TH1/ THFECB,NPASS,GEQML, INDXTH.NTYPE
COMMCN /742/TCOOLCsWFLCWO,POWERO, THDIM1,THDIM2,CCRVOL »WFLCW,PCWFAC

C FCR CONSERVATICN CF CCRE RECCMPILE MAIN WITH THE FOLLOWINC CIMENSICAS 00CCCLle0
C ALTEREDC TC ACCCMOCATE THE MAXIMUM EXPECTEC PRCBLEM SIZE. THE VARIABLECCCCOL17C
C IN ( ) INCICATE THE CIMENSION INFORMATICN TO BE PUNCHED CN SUBSEQUENTCCCQO180

C CARCSy WHERE, 006c¢0019C
C GRP IS THE # CF NEUTRCN GROUPS ¢cgecace
c REGC IS THE # CF REGICANS ¢Ccccc21C
c CEL IS THE # CF DELAYED GRCUP €acoc220
c PT IS THE # QF SPACE POINTS 0cCocc239
C NUM IS THE # CF TEST PCINTS ccocc24cC
c {PT,GRP+DEL) ccccoasc
DIMENSICN PSI(100,1¢) €CC0C260
C (GRP,CEL) ###%% 1F CEL EQUALS 03 (GRP,1) *#x»x 0coo0c27¢
DIMENSION SC(10,6),SCINIL1C,6) gococasg
C {GRP) . cccoo0290

DIVMENSION CHI(10)},NL(1C),NX(10),TC(10},V(10,10),4VINV(10,10)

C VI (NCCMP,GRP)

DIMENSION VI(10,10)

DIVENSION SIGCIN(10),SIGFINL10),SIGTINI10) 00000310
DIMENSICN PFFIN(10),CFCIN(10),OFTINt10),0DCFIN{10),CCCIN(10),DCTINI

110}

{GRP+1,GRP) ‘ 0Qoca3ae
DIYENSION SIGXIN(11,10) 000C0330
DIMENSION CFXIN(11,10),DCXIN(11,1C)

(REG) 00000340 °

DINMENSICN PCWREG(10),PCWORG(10),REGFRI(10)4WCOEFL(10),wCCEFR{10]} QCCco3s50
DIMENSION NCMP{10),FUEL(10)+CHANGE(10),SOR(10),CXLI10),CXCIL10), 0CQ00C360
10R(10)4LR(1C),PBL10),IPLL20),IPR(10),XL(10),XR{10),RTAGI(L0), 000C037¢
2TAGC(10),TAGF(10),TAGT(10},TAGX(1C),TI1{(10),T0ODINELYIO),XENCN(10) (€COCO0380
DIVENSION ASUBH(10),CLADK{10),HTCOEF(10),RFACTI(10),SPHTCL10),
1CFRAC{10),HCAPC{1C) yHCAPF{10)TEMPC(10),TEMPF{10),REGVGL(10)+TENPC
21(10),TEMPF1(10),GAMAL(10),GAMA2(10},CAMA3(10),GANA4110),GAMAS(10)
(REG,GRP) 0cco039C
DIMENSION CCL{10,10),CCQ(10,10),CFLE10,10),CFQ{10,+10),CTRL(10,10},0C0CC4C0O
1CTRQ(10,10),S51GC(10,1C),SIGF(10,1C),SIGT(10,10),NLSIGF(10,10}, 0CcGeo4l10
2D0NSCAT(10,10),UPSCAT(10,10),SORG(10,10},0(10,10),XABS(1C+10), gcccc420

PAGE ¢0O1
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0027
0cze

ccas

00130
0031

o032
€C33
€024

0045
eC4s
0c4?

RELEASE 2.0

O o0 o o o0

o

10

MAIN DATE = 78174 12/C0/11

~ 3PSIBAR(10,10),PSITOT(10,10),PS1B1(10,10),POWER(10,10)

)

CIMENSICN TSIGFF(10,10)+TSIGCF(10,10),TSIGFC(1041C),TSIGCC(10,10)

1,TSIGTC(10,10),TSIGTF(1C,10),2EN{10,10)

(REG,GRP,GRP)

DIYENSICN SIGX(10,10,1C)
TSIGXF(10,10,1C)oTSIGXC(10,10,10}

CI¥ENSION

(P71}

CIMEKSION
DIMENSICN

(PT,GRP)

OIFENSION

(NUM)

DIVMENSION

(NUM2)

DIVENSICN

MAXINMLM
M1= MAX
M1=10
M2= MAX
M2=10
M4z MAX
M4=g
M5= MAX
M5=1CC
MT= MAX
MT7=50
IN=5S
CuTr=6
NERR=(

CALL INPTAl

CALL

#
L

¥

L4

WHZ (100),wZ(1C0),FF1(1C0),FF2(100),+WCOEF(10C)
CPSI1(100),CC(100),CLI20C),DU(100),WA{L00)+GALL0C)

SRCEO(1C0,10),SRCEL(100,10),CM(100,10),LP(1C0O,10}

WPT(5C),PSISTC(5C)

STPRN(50)

CF
CF

OF
CF
CF

CF

PRINT TINES (NUM2) IS FIXED AT 50
REGICNS

NEUTRON GROUPS
CELAYEC GRCUPS
SPACE POINTS

TEST PCINTS (NUM)

CIRECT(PSI SIGCsSIGF+SIGT9SIGXoNUySD9SDINsCHIZNCMP,

1FUELyXABS s XENCNy ICGDINE LRy IPLoIPRyPBy XLy XRyDRyWHZ 924 hPT oKX,
2NUSIGF ,DNSCAT UPSCAT,REGFR§WCOEF,WCOEFL ,WCOEFR,D,CHANCE,CM,CP,

2SORySCRGy SRCEC,) SRCE1STPRNyRTAG, TAGC, TAGF ¢ TAGT 9 TAGX9CCL»CCQyCFL,

4CFC,CTRLyCTRQ,CXLsCXQyVyVINV,PSITCT,PCWREG,POWORG yPGWER,PSISTC,
SCD DL yDUFFLyFF24TI1,SIGCIN,SIGFIN,SIGYIN,SIGXIN,PSIB1,TD,

EWA4GA,DPSI+PSIBAR,DFFINyDFTINsDCFIN,OCCIN,DCTIN,OCFXIN,DCXINyASUEH,
TCLADK ¢ HTCCEF,RFACTL ySPHTC,CFRAC,HCAPC yHCAPF,TEMPCy TEMFF,REGVCL, TSI
8GFFyTSIGCFTSIGFC,TSIGCCoTSIGTC,TSIGTF,TSIGXF,TSIGXC,CFCIN,TEMPF1,

9TEMPC14GAMAL,GAMA2,GANA3, CAMA4yGAFAS, 2EN,VI)

CALL TITLE(4)

GO 70 100

END

€CCQ0430

C00CC440

+ gccocasc

000CC46Q
gceccarc
€CCCCc480
€€0CC490
€C0C0500
6ccccsie
cccocsac
aCCC0530
0CC0C540Q
gcceassc
CCCCC560
€CCCcCS70
ccccossc
cccocssce
cCecesce
cccecesle
GCCcCce2C
€0C00630
€cceeeac
cceecesc
0GCoCeecC
CCCCCo70
gccccesc
€CCCO630
6cccora0
occccr1C
c¢ccocr20
oceoc73e
0QCoC 740
occeorse

000C0770
gceccrac
gcccorsc

PAGE CCC2



FCRTRAN 1V Gl

cccl

ccc2
0co3
CCcc4
(]
ccce
cceo?

ccce
cCcCs
cclc
COll
cCl2
ccl3
€014
cCts
CcCle
€017
CO1¢€
Cc01¢
ccae
co21
€022
cca23
co024

025
coz2¢ .
€021
ccae
€029
cc30
VEERS
0032
0023
0024
co2s
cC3¢
€037
cc3e
€029
cC40

RELEASE 2.0

DIRECT

DATE = 78174

12/00/31

SUBRCLTINE CIRECT(PSI,SIGCsSICFySIGTsSIGXsNUsSOsSOINsCHI,NCMP,
1FUSL s XABS, XENCNy ICOINEg LRy IPL ¢ IPR,PBy XLy XRyDRyWHZ s WZ o hPToNXy
2NUSIGF ,DNSCAT ,UPSCAT,REGFR, WCOEF ,WCOEFL,WCOEFR,0,CHANCE,CV,CP,

3S9R, SCRG, SRCEQ, SRCELy STPRN,RTAG, TAGC, TAGF,TAGT, TAGX,CCL,CCQ,CFL,
GCFCyCTRL,CTRQ9CXLyCXQsVoVINVSPSITCT,PCWREG,POWORGsPOWER,PSISTC,y

SCO+0OLyOUsFF1,FF2,TT11,SIGCIN,SIGFIN,SIGTIN,SIGXIN,PSIB],TO,
€wA,GA,DPSI,PSIBAR,DFFIN,DFTIN,DCFIN,DCCIN,DCTIN,CFXIN,CCXIN,ASUBH,CCCOCCTC
JCLACK,HTCCEFyREACTL ySPHTC,CFRAC yHCAPC ,HCAPF  TEMPC TEMFF,REGVCL, 75100000080
8GFF,TSIGCFsTSIGFCyTSIGCCTSIGTC,TSIGTF,TSIGXF,TSIGXC,CFCIN, TEMPF1,CCCCO0QS0
9TEMPC1,GAMAL,CAVMA2,GANA3, GAMAL,GANAS, ZEN,VI)

IMPLICIY REAL*8 (A-F,C-2)

REAL#E 10DINE

REAL*8 LR,NU,NUSIGF,NX

INTEGER GF,GRPLUS
INTESER RTAG

INTEGER BCL,BCR,CHANGE,DEL 4DNSCAT,TAGX, TESTS,THG+XEN,

1
3

ocococ1o
€0c00020
cgccecce3a
00C0C040
0ggoccso
€CCCOCOo60

cccoclle
00C€00120
c¢ccoo13o0
cCoco140
00C00150
0CC00160

UPSCAT,WPT, FUEL,G,CEOM,GP,GPLyGPR,GD,GL,GU,GRP,GPU,0LT,CCCCCLT0
2P, PLyPRyPB+PREBEND P Ty PUNBALyPUNFRS,R,REG, SOR,

SCRCE , SCRG , SCZ , STEADY , STEP , TAGC v TAGF o TAGT

INTEGER THFEDR,GECM1
COMMCN /A1/GRP,REG,PT,GL,GU,DEL+THG,yIDEL

COMMON /A2/NUMoNCGMP,BCL,BCRyMTZ,NTZyXEN, STEADY "

COVMMOMN /A3/PUNBAL,SCRCE,GEQMyNTAG,NUM2, PUNFRS

COMNCN JA4/TICHT1,TIGHT2,TIGHT3
COMMCAN/AS/IN, CUT o NERR

COMMCN/AG/EPLEP2,EP3,TSTINC+IEP4,IEPG
COMMCN /AT/BETA(6),CECAY(6),BETCCY(6),DECHIG)

COMMCN /AB/GANAX,GAMAI
COMMCN /A9/PCWTCOT,PCWBAR

COMNCN /B1/HyFP,TIME,T2,2ERC,T20,TIMZ

COMNCN /82/NPRT,NZyISX,STEP(NZSAVE,PRBEND, IPRN
CCVMON /C2/GF,GRPLUS

COMMCN /TH1/ THFECB,NPASS,GEOM1,INDXTH,NTYPE
COMMCN /TH2/TCOOLO, WFLCWO,POWERO, THDOIM1,THDIM2,CORVOL »WFLCW,PCWFACCCO00340

DIVENSICN

DIMENSION SIGCIREGyCGRP),SIGF(REG,GRP)SIGTIREG,GRP),

PST{PT,GU)

1SIGX{REG,GRP,CRP)

DIMENSION
DIMENSICN
DIMENSION
DIMENSION
DIMENSION
DINMENSICN
DIVENSION
DIMENSION
DIMENSION
DIVENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIVENSION
DIMENSION

NU(CRP)

SC(CRP,IDEL)
SCINIGRP, ICEL)

CHI (GRP)
NCMP(REG)
FUEL(REG)

XABS(REG,GRP)
XENCNI(REG), IODINE(REG)

LRUREG) ¢ IPLIREG) s IPRIREG) +PB{REG) ¢ XLIREG) s XRIREG)

WHZ (PT)
WZIPT)
WPT (NUM)

NX{CRP) yNUSIGF{REG,GRP)

ONSCAT(REG,GRP) ;UPSCAT(REG,GRP)

REGFRIREG) yWCCEF(PT) WCCEFL(REG) +WCOEFR(REG)

C(REGyGRP)

€0co0180
0C0C0190
gogogace
0coc0210
00qaco022¢
00C0C230
€CCOC24C
0con02s0
00C0C26C
cccocaro
€cco0280
gecceaac
occeg3ca
gcecc3le
cCcccC320
0CCCC330

€0cc035¢
0CCOoC36C
cocceare
00003380
€C000390
€ccaoaca
CCCCOo4l1C
0€C00420
00CC0430
00C00440
0CC00450C
0CC0C460
ccceg4r0
00C00480Q
00000450
gaccosco
cocces10
€CCCC52C
00C€00530

PAGE COCl



FORTRAN IV G}

cC4al
€042
CC43
CC4a4
0045
CC46
CCa

CCat
€C49
Cccso
00S51
CCS2
ccs3
CCs4
€055
CC56
0057
ccse
cCsSs
ccecC
00¢e1
Coe2
CCé63
Coc4
0CES
cces

CcCe

00¢8
C0ES
ccic,
co71

cc?2
ccr12
0074
0C?s
cC6
€17
0Q7¢
cc79
cceo
coet
ccez
0083
0084
coes
coeeé
cgcer
coee

RELEASE 2.C

30

DIMERSION
CIVERSION
DIVENSION
DIMENSION
DIMYENSICN
DIMENSICN
CIVMENSION

DIRECY DATE = 78174 12700731

CHANGE{REG)

CM(PT,GRP)CPI(PT,GRP)

SCR{REG) ¢+ SCRG{REG,GRP}, SRCEO(PT,GRP), SRCEL(PT,GRP)
STPRNI(SC)

RTAG{REG)

TAGC{REG) 4y TAGFIREG) TAGT{REG) y TAGX(REG)

CCL (REG,GRP),CCQI{REG,GRP},CFLIREGsGRP),CFCIREG,»GRP),

1CTRL{REG,GRP) 4CTRCIREGGRP) 4 CXLIREG),CXCIREG)

DIMENSION
CIFENSICN
DIVENSIGN
DIMENSICN
CIMEANSICN
DIMENSICN
DIMENSICN
DINMENSICN
DINMENSION
DIVMENSION
CIFENSICN
CIMENSICN
DIMENSICN
DIMENSION
DIMENSION
DIMENSION
DIMENSION
CIMENSICN
OIMENSION
1
2
DIMENSION

1
DIVMENSION
DIVMENSION
DIMENSION
DIVENSION

POWFAC=1
TIME=C,0
TIM2=0,
12:0.0
120=0.0
STEP=0
NZ=1
NZSAVE=1

VI(NCCMP,GRP)

VIREG,GRP)

VINV(REG,GRP)

PSIPAR(REC,GRP)

PSITOT(RECG,GRP)

PCWAREG(REG)

PCWER(REG,GRP)

CR(REG)

PCWCRG(REG)

PSISTOUNUNM)

CCUPT) CL(PT),DUIPT}

FFLIPT),FF2(PT)

TI1(REG)

SIGCIN(GRP) 4SIGFIN(GRP) ,SIGTINIGRP)
SIGXIN(CRPLUS,)GRP}

PSIBL{REG,GRP)

TD(GRP)

WA(FT),CA(PT},OPSI(PT)

TSICFFIREGC,GRP) ,TSIGCF(REG,GRP),TSIGXF(REG,CRPyGRP ],
TSIGFC{REG,GRP) yTSIGCC(REG,GRP) yTSIGXCIREGsCRP4GRP)
TSICTCIREGyGRP) yTSIGTF(REG,GRP) 4 ZENIREG,GRP)
CFFIN{GRP),CFCINIGRP) ;DFTIN(GRP)¢DFXINI(GRPLLS,GRP),
CCFIN(GRP),CCCIN{GRP)DCTIN(GRP )4 DCXIN{GRPLLS,GRP)

' 0€000540

04CC0550
€CC00560
ceccees¢e

‘0€c00580

cccao59¢
cccoosco
00000610

00000640

€0CCO650

€CGa0e60
0000067C
gcccoeag
00000690
€0000700
gacocr10
gocceor2cC
occcor30
0000C 740
€cCccCosC
0CCCCT6C
0CC0C170
ccayccrse
cececrsc
00CCOECe
goccoelc
cccéccea0
occooese

ASUBHIREG),CLADK{REC) 4HTCOEF(REG) RFACTL(REG}SPHTCI{REG)QCCGO840

CFRAC(REG),HCAPC{REG) + HCAPF(REG)
TEMPC (REG), TEMPF(REG) yREGVCL (REG)

cocoo8sc
00000863

TEMPF1(REG)TEMPCL{REG) ,GAMAL(REG) ,GAMA2(REG),GAMA3(REG)OCCQ087Q
1,GAMAM4 (REG),GAMAS (REG)

1ERO=1.00-10

PREENC=0

POY%BAR=0.0CO

DO 30 R=1,
POWORC(R) =

REG
0.0C0

DO 50 P=1,PT

WZ(P)=0.0

WHZ(P)=1.0

DO 50 G=1,6U

ccccoasc

00000850
gecoosce
cocccesic
0C€000920
0C000S3¢C
€CCO0Cs4C
00C€C095¢C
00000560
000CCc970
coocosse
€0C00990
0C€001000
gcooicic
0ccCl1c20
€C00103¢0
000C1C40

PAGE €0C2
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FCRTRAN IV G

coes
cosc

cost

0092
€092
CCS54
€oss

2GS

€097

ccgs
C0sS
c1c¢

0101
0102
01C3
0104

01C5
c1cs
01C7
108
c1cs
011¢
0111
0112
c113
0114
0115
0116
0117
O11€
0119
c12¢
0121

RELEASE 2.0 DIRECT DATE = 78174 12700731
SC PSI{P,G)=1.000  0€0€1050
CALL INPTAZ(PSI SIGFoSICCsSIGT,SIGXoNUsSDsSDINSCHI,VINV,V, CCOC1060

120

13¢
131

132
135

14¢C

142

1NC?9oFUEL9XABS'XENONyIGOINE.PB'LR,HPT.S!GCIN.SIGF[NySlGTlhoSlGXlNoCGCOICTC
2ASUBHCLACKyHTCOEFRFACT1 ¢ SPHTC »CFRAC HCAPC 4HCAPF,TSICFF,TSIGCF, €0001080
3TSIGXF,TSIGFC,TSIGCC,TSIGXC,TSIGTC,TSIGTF,DFFIN,OFCIN,DFTIN,DFXIN,0C0C1C90
4DCFIN,CCCIN,OCTIN,DCXIN, TEMPF,VI)

CALL CCEF1(NX4NUSIGF,CRI NU,SIGF,SIGC,SIGX,PB,DRyLRyXLsXRy, CO0O01110
1 1FL,1PR,DNSCAT,LPSCAT ywCCEF WCOEFL,WCOEFR,REGFR,TSIGFC,TSIGFF,0C001120
2TSIGCC,TSIGCFsTSIGXF,TSIGXC,REGVOL,GAMAL, GAMA2, GAMA3, GAMA4,GAMAS, CCOCL13C

3SPHTC,CFRAC,HCAPC ASUBH,CLADK (HCAPF 4HTCCEF,FUEL 4 TEVPC,ZEN) €000114C
DO 1290 I=1,REG ccool1s0
CHANGE(I)=1 C0CC1160
CALL COEF2(DySIGT4CHANGE ,PB,DR,LR,CV,CP) ococr170
CALL INPUTB(SCR,SCRG,SRCEQ,SRCEL,STPRN, IPL,IPR,RTAG,TAGX, 0cgcr180
1TAGT,TAGF 4 TAGC,CXL,CXCyCTRL,CTRG,CCL,CCQ,CFLCFQyCFLOWL CFLONG, gcgcll9c
2CTINLCTING) €cacl2ca
CALL INEDA(PST, wPT,PByLRyDR,yV4NU,CHI,SD4NCMP,D,SICC,SIGF, cgoo1210

1S1GXyXENCN, IOCINE,TSIGFF,TSIGCF,TSIGXF,TSIGFC,TSIGCC,» TSIGXC,TSIGTCCCOCL22C
2,TSIGTF,ASUBH CLADK yHTCCEF,RFACT1 4SPHTC,CFRAC,HCAPC,HCAPF,TEMPF) CCC0123C

CALL INEDBITAGX+TAGT,TAGC ¢ TAGF,CXL,CXQsCTRL,CTRC,CCL,CCC,y 0C0C1240
1CFL,CFQ,SCR,SCRG,SRCECSRCEL, IPL, IPR,CFLOWL,CFLOWC,CTINL,CTINC) cocC1250
IF (NERR.EQ.1) CALL EXIT : CCCC1260
IF {STEADY.LT.1) GO TC 130 ogcel270
catLL SETUP(PST wPT,NUJNUSIGF,CM,CP,SIGXsPByIPRyIPL XLyXR, ccoci2sc

1FUELsNXySCIN,UPSCAT ,ONSCAT,PS1STO,C0, 0L ,0UsWA,GA,PCWREG,REGVCL,1CDCCOOL29C
2INE,XENCNsPSIBAR,XARS, TEMPF1, TEMPF,TEMPCL ,TEMPC ,GAMA2,GAMA3,D,SIGTOCCC13CO
3,CHANGEsDR,LR¢TAGT, TAGX, TAGC s TAGF,CTRL,CTRQ,CXLCXCyCCL,CCQ,CFL, 0CQO1318
4CFQ,SIGFySIGC,PSIBLyTSIGTFTSIGTC,TSIGCF,TSIGCC,TSIGFF,TSIGFC, 0€001320
STSIGXFyTSTGXC yRFACT1,PSITCT,PCWER yWCOEF ¢WCOEFL 4 WCCEFR,,REGFRyPCHWCRGO0001330
69 ZENJCTINL ,CTINQyCFLChL,CFLOWC,GAMAL,GAMA4,HTCCEF,CLALCK

ToVINV,yWZ)
CONTINUE 000C1350
0C 131 P=1,PT . 000C1360
OPSI(P)=PST(P,THG) gcoc1370
CALL AVRAGE(PSIoPSIBAR,PSITCT,PCHWER WCCEFWCCEFL,WCCEFR, ccoc1380
1REGFR, IPL,IPRySIGF,PCWREG,PCWORG,REGVCL) ccgcl3sc
DO 140 I=1,REG gcgol4ce
DO 135 G=1,GRP cccelralc
PSIBL(1+G)=PSIBAR(I,4G) . 00001420
POWORG(1)=PCWREG(T) : goccl43c
[F(PCWREG(1).EQ.0.0C0) GO TO 140 . 00CC144C
POWREG{I)=PCWREG(I)/PCWTOT 00001450
CONTINUE _ CC0C1460
POWBAR=PCWTCT 0CCCl470
IF(PCWTOT.NE.Q.000) PCWTOT=1.C C¢CCO1480
IF((XEN'NE.-1).AND.(THFEDR.EC.0}) GO TO 145 0€0C1490
IF(THFEDR.FC.C) WRITE(CUT,129) ccecisce
IF(THFEDBLEC.1) WRITE(CUT,126) ¢ccols10
DO 142 R=1,REG . 0cceol520
XX=POWORG(R) #(.316755E-10) 60001530
IF({THFEDB.EQ.C) WRITE(COUT4127) RyPOWREGI(R) ¢ XX 0ccCl54C
IF(THFEDB.EC.1) WRITE({CUT,127) RoPOWREG{R) XXy TEMPFL(R),TEMPCL1(R) CCCCL1550
CONTINUE ccoC15640
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FCRTRAN IV Gl

2122
ciz2
C124
012¢
c126
cr27
o12e
9126
c13¢
ci1an
0122
0122
0124

0125
o12¢

0121
cl2e
911§
014¢C
0141

0142
0143
0144,
0145

Cl46
0147

0148
0149
c15¢C

0151

0152
01512
0154
01¢5
0156

RELEACSE

14¢
146

121

122

123
124

125
12¢

127
12¢€
126
15¢

200

220

30¢

2.0 _ DIRECT DATE = 78174 12/C0/31

XX=PCWBAR*(,316755E-10)

WRITE(OUT,128) XX

GO TO 149

WRITE(CUT,121)
WRITE(CUT,122)(R,PORREG(R}4R=1,REG)
WRITE(OUT,123)POWTOY

IF(XEN,NE.-1) GO TO 150

WRITE(OUT,124)

WRITE(OUT,125) (RyXENON(R),IQCINE(R},R=1,REG)
FORMAT{1HC+10Xy *"REGICN®' 10X, *FRACTIONAL PCWER',/)
FORMAT(13X,12412X,E14.7)

FORMAT(1HO,10X,*TOTAL NCORMALIZED POWER = ',El4.7)

FORMAT{//1X'REGICN' y7X*STEADY STATE CCNCENTRATICNS®,/1X,'NUMBER®,

111X, *XENON®,8X, ' ICDINE®)

FORMAT(3Xy12,11X,EL1C.553X4EL10.5)

FORMAT(/11X,*REGICN'y1CX, *FRACTICNAL POWER®,10X, *PCWER (HATTS)'
110X, *FUEL TEMF',11X,'CCOLANT TEMP',/)
FORMAT(13X.IZ.12X.E14.7.1IX,El4.T.BX'El4o7o7X:El‘o7)
FORMAT(1IHO,1CX, " TCTAL PCWER = '4,E14,7)
FORMAT(/11Xy*REGICN®, 10X, *FRACTIONAL POWER®,10X,*PCWER (WATTS)*)
IF{(STEADY LT e1)eCR¢{XEN.ECe~1).OR.(THFEDB.EQ41)) GO TO 3CO

CALL UPCATITAGT,TAGX,TAGC,TAGF,CHANGE 4NUSIGF,PSTBAR,IOCINE,

I1XABS,XENCNy CTRL, CTRCsCXL ¢CXCoCCL sCCQyCFLCFQySIGTSICX,SIGF,

CCCC157C
¢ccc1s580
€CCCl159¢C
€CCCl600

'0CCOl1610

000C1620
00001630
ccaCl640
€00C1650
00001660

- ¢Ccol67¢C

cccc1680
00201690
ccocL700
cceelrrie
0C¢001720
€CJ01730
CCCOL740

201750
CCCO1760
occo17C
cccer8o
€Co01790

2ST1GC,PSIAL,NU,FUEL,TENPFL,TEMPF,TEMPCL, TEMPC,TSIGTF,TSIGTC,TSIGCF,0CC0180C
ITSIGCC, TSIGFFTSIGFC, TSIGXFy TSIGXC,ZEN,CTINLoCTINCsCFLCWLCFLCWC, CCGOL81C

4POWREGyREGVCL yGAMAY yGAMA2 yGAMA3,5AMA4 ,PCWCRGyRFACT] ,HTCCEF,CLACK
SyVINV,WZ,WPT)

CALL COEF2(DySICT,CHANGE,PB,DRyLRyCM,CP)

GO T0 300

IF((DABSITIME~-TZ)).GT.2ZERC) GC TO 220

CALL INPUTB(SCR,SCRGySRCED, SRCEL, STPRN, IPL, IPRyRTAG,TAGX,
1TAGT, TAGF, TAGCCXLyCXCyCTRIyCTRCyCCL,CCQyCFLyCFQ)CFLOWL,CFLCWC,
2CTINL,CTINC)

CALL INEDB(TAGX,TAGT,TAGC,TAGF,CXL,CXQ,CTRL,CTRG,CCL,CCQy

1CFL,CFQ,SOR,SCRG,SRCEOySRCEL 4 IPL, IPRyCFLOWLCFLOWC,CTINL,CTING)

CALL UPCATITAGT,TAGX,TAGCC,TAGF,CHANGE yNUSIGF,PSIBAR, IODINE,

1XABSXENONy CTRLyCTRC,CXLCXCyCCL,CCQyCFL4CFQySIGT4SICGX,SIGF,

ccoo183¢0
00601840
0€001850
€0C01860
° .

€0001870
ccocléeeq
cccors8sc
€00C1900
00001910

2SI1GC4PSIBY,NU,FUEL, TEMPF1,TEMPF,TEMPC1,TEMPCTSIGTF,TSIGTC,TSIGCF,CC00192C
3TSIGCC, TSIGFF s TSIGFCyTSIGXF, TSIGXCZEN,CTINL,CTINQ,CFLCWL,CFLCWC, CC201930

4POWREGyREGVCL ¢GAMAL yGAMA2,,GAMA3,GAMA4, PCWORGRFACTLyHTCCEF,CLADK
SeVINVeWZ,WPT)

CALL COEF2(DySIGT,CHANGE yPB4DR,LR,CVM,CP)}

IF (NERR.EC.1) CALL EXIT

CALL CALC(PST yWHZyWZ NXyNUSIGF,SIGXsSDySDINySTPRN,FUEL,WPT,

1XL yXR,PBy IPLy IPRyVIAV UPSCAT,ONSCAT,SCRGySORySRCEQ, SRCELCPoCV,
2FF14FF2,T11,0L,0L+0OC+TO+WA,GA,OPSI)

caLL AVRAGE(PSI PSIBAR,PSITCT,POWER,WCOEF ,WCCEFLyWCCEFR,
IREGFR, IPLyIPR,SIGFPCWREG,PCWCORG,REGVOL)

CALL TESTUSTPRN,PSI4PSITCT ,POKREG yWPTsWZyWHZ»TEVPFL,TEMPCL)

IF (PRBEND.NE.1) GO TC 200

IF(PUNFRS.EQ.1) CALL PUN{PSIyNUsSIGF,SIGC,SIGT+SIGXyXENCN,ICDINE)

RETURN
END

C00C1950
€CC01960
CCOC197¢C
¢ceoerssc
€C001690
ccocacce
ccgo2010
ccgc2020
gcccac30
0C0C2C40
QCC02C5¢C
€CCo02060
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PORTRAN IV G

0901

0302
0903

0004
0305
0306
03927
0099
2909
00310
0011
0012
0313
0014
0315

0016
9917
0918
0719
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032

0033
0334
0035
0036

00137

RELEASE 2.0 ' SETUP DATR = 773484 15/32/47

[o Nel

SUSROUTINE SETUP (PSI,WPT,NU,NISIGP,CM,CP,SIGX,PB,IPR,IPL,XL,XR, 00021870
1?02L, NX,SDIN,UPSCAT, DNSCAT, PSISTC,DD, DL, DU,¥WA, GA, PORREG,REGVOL,I0D
2INE,XENON,PSIBAR, XARS,TSN?P1, TENPP, I EMPC1,TENPC,GANA2,GAEA3, D, SIGT
3, CHANGE,DR,LR, TAGT, TAGX, TAGC, TAGP,CTRL,CTRQ,CXL, CXQ,CCL,CCO,CPL,
4CFQ, SIGP, SIGC,PSIB1, TSIGTP?, TSIGTC,TSICCP,TSIGCC, TSIGFP, TSIGFC, .
STSIGXF,TSIGXC,RFACT,PSITOT, POFER, HCOEP, WCOEFL,WCCEFR,REGFR,POWORG
6,7EN,CTINL,CTIND,CFLOWL, CPLORQ,GANA?,GANAYU ,HTCORP,CLADK
7,VINV,WZ)

IMPLICIT REAL*8 (A-1l,0-2) 00021890
INTEGZR BCL,9CR,CHANGE,DEL,DNSCAT,TAGX,TESTS,THG, XBN, 00021900
1 upPScAaT,wpT, PUZL,G,GEON,GP,GPL,GPR,GD,GL,GU,GRP,GPU,00T,00021910
2p,PL,PR,PB,PRREND,PT,PUNBAL,PUNFRS,R,REG,SOR, 00021920
3 SORCE , SORG , S2Z , STEADY , STEP , TAGC , TAGP , TAGT 00021930
INTEGRR THFEDEB,GEOM1
REAL*8 IODINE . 00021940
REAL*9 LR, NU,NUSIGP,NX 00021950
REAL*8 KFFF 05021960
COYMON /A 1/5RP,REG,PT,GL,GU,DEL,THG,IDEL 000219790
COMMON /A2/NUM,NCOMP,BCL,BCR,MTZ ,NTZ,XEN,STEADY 00021950
COMMON /A 3/PUNBAL, SORCE,GEOM,NTAG,NOM2,PUNFRS 000219990
COMMON /AU/TI1GHT1,TIGHT2,TIGHT3 00022000
COMMON/AS/IN,OUT, NERR 00022010

CO%%ON /A9/ POWIOT,POYBAR

COMMON /TH1/ THFED®, NPASS,GEOM1,INDXTH,NTYPE

COMMON /TH2/TCOOLO,WFLOWO,POWERO,THOIM1,THDIN2,CORVOL,RPLOR, PORFAC

THIS ROUTINE CORRECTS THE INITIAL ESTIMATES TO AN EXACTLY CRITICAL00022020

PROBLEM AND CALCULATES THE PRECURSOR CONCENTRATIONS 00022030
DIMENSION PSI (PT,GU) 00022040
DIMENSION WPT (NUY) 00022050
DIMENSION PSISTO (NUM) 00022060
DIMENSION NU {GRP) 00022070
DIMENSION NUSIGF (REG,GRP) . 00022080
DIMETNSION C¥(PT,G2P),CP (PT,GRP) 00022990
DIMENSION SIGX (REG,GRP,GRP) 00022100
DIMENSION PB(REG),IPL (REG),IPR (REG) ,XL (REG),XR{REG) 00022110
DIMENSION FUEL(REG) 00022120
DIMENSION NX (GRP) 00022130
DIMENSION SDIN(GRP,ICEL) v 00022140
DIMENSION WPSCAT(REG,GRP),DNSCAT (REG,GRP) ,ZEN (REG,GRP)

DIMENSION DD (PT),DL(PT),DU(PT) ,WA (PT),GA (PT) 00022160

DIMENSION TAGC (REG), TAGF (REG) ,TAGT (REG) ,TAGX (REG)

DINENSION SIGC (REG,GRP),SIGF (REG,GRP),SIGT (REG,GRP)

DIMENSION PSITOT (REG,GRP),POWER (REG,GRP)

DIMENSION CCL {REG,GRP),CCQ (REG,GRP),CPL (REG,GRP),CPQ (REG,GRP),
1CTRL (REG,GRP) ,CTRQ (REG,GRP) , CXL (REG) , CXQ (REG)

DIMENSION PSIBAR (REG,GRP),PSIB1(RRG,GRP)

DIMENSION WCOEF (PT),WCOEFL(REG) ,WCOEPR (REG), REGFR (REG),POWORG (REG)
DIMENSION TEMPF1(REG),TEMPF (REG),TEMPCI (REG),TEMPC (REG)

DIMENSION TSIGFP(REG,GRP),TSIGCF (REG,GRP), TSIGX? (REG,GRP,GR?),

1 TSIGPC (RZG,GRP) ,TSIGCC (REG ,GRP) ,TSIGXC (REG,GRP,GRP),
2 TSIGTC (REG,GRP) , TSIGTF (REG,GRP)

DIMENSION POWRES (REG), REGVOL (REG), IODINE (REG) ,XZHON (R2G) ,3ANA2 (REG
1) ,GAMA3 (REG) ,CHANGE (REG) , DR (REG) , LR (REG) ,RFACT 1 (REG) ,GAMA1(REG),
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FORTRAN IV G1

0038
0039
0230
0041
0942
09243
couy
0245
0346
0047
0048
0749
€059
3051
2052
0953
0905y
0055
JJI56

€257
3958
0059
0060
0061
0062
0263
0364
0965
0066
0067
0068
0069
0370
0071
0072
0073
0074
0075
0076
0077
0078
0079

0080
0081
0082
0083

0084

RELEASE 2.0 SETOP DATE = 77344 15/732/47

100

2GAMA#Y (REG) ,HTCOEF (REG) , CL ADK (R EG)
DIMENSION XASBS (RES,GRP),D (REG,GAP)
DIMENSION VINV(REG,GRP)

DINZNSION WZ (PT)

ABS (X) =DABS (X)

SQRT (X) =DSORT (X)
PLOAT (I) =DFLOAT (I)

PONPAC=1.0

IF (STEADY.EQ.3) GO TO 201
KEFF=0.0

XKK=0,0

Y=0.

INDX=0

CALL SCALE (X, PSI)

110 CONTINUE

DO 130 N=1,N0OM
P=WPT(N)
PSISTO(N) =PSI (P, THG)

130 CONTINUE

CALL ITER(PSI,CM,CP,SIGX,PB,IPL,IPR, XL, XR,SDIN,FUEL,
1NY,NUSIGP,UPSCAT, DNSCAT, DD, DL, DU, ¥WA,GA)

CALL SCALE(Y,PSI)

KCFF-Y/X

CALL RESCAL (X, PSI)

IFP (XKK) 140,140,150

140 XKK=XEPF

INDX=1
GO0 TO 110

150 IP (ABS (KEFP/XKK-1.0)-TIGHT1) 160,160,140
160 CONTINUE

IF (ABS(KEFP-1.0) -TIGHT2) 190,190,170

170 po 180 G=1,GRP

NU (G) = NU (G)/KEFP
DO 130 R=1,REG
NUSIGF (R,G)=NUSIGP (R,G) /KEPP

180 CONTINUE

190

191

196

INDX=2

GO TO 110

INDX=3

DO 200 N=1,NUM

P=WPT (N)

IP (DABS (PSISTO(N) /PST (P,THG) -1.0) - (10. #TIGHT3)) 191,191,110
IF ((XEN.NE.=1) .AND. ( (THPEDB, EQ.0) .OR. (NTYPE.EQ.1))) GO TO 197
CALL AVRAGE (PSI,PSIBAR,PSITOT, POWER, WCOEP, COEPL, WCOEFR,
1REGPR, IPL,IPR,SIGP, POWREG,POWORG,REGVOL)
POWFAC=POWPAC*POWERO / (PONTOT#*.316755E-10)

DO 196 R=1,REG

POWREG (R) =POWREG (R) *POWERO/ (POUTOT*. 316755E-10)

CALL HTRANO(POWREG, REGVOL, IODI NE, XENON, PSIBAR, XABS,TEMPF 1,

1TEMPF, TEMPCY, TEMPC,GANA2,GAMA3,RPACT 1,POWORG,GANA 1,GAMAY)

CALL UPDAT (TAGT,TAGX, TAGC, TAGP ,CHANGE,NUSIGP,PSIBAR,IODINE,

1XABS,XENON, CTRL,CTRQ,CXL,CX(Q,CCL,CCQ,CPL,CPQ,SIGT,SIGX,SIGF,

2S1GC,PSIR1,NU,FPUEL,TEMPP1,TEMPF,TENPC, TENPC, TSIGTP, TSIGTC,TSIGCF,

-00022170

30022180
00022190

00022200

00022220
00022230
00022240

00022260
00022270
00022280
00022290
00022300
00022310
00022320
00022330
$0022340
00022350
00022360
00022370
00022330
00022390
00022400
00022410
00022420
00022430
00022440
00022450
00022460
00022470
00022480
00022490

00022520
00022530
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FORTRAN IV

0385
0086
0037
00883
0039
0190
0091
0092
0093
093394
0035

3095
0097
0038
0099
01090
0101
0102
0103
n104
0135
0106
0107
0108
0109
0110
o1
0112
0113
0114
0115

0116
0117
0118
0119
0120
0121

G1

RELEASFE

197
200
201

205

202

210
220

225

230

240

2.0 SETOP DATE = 77344

3TSIGCC,TSIGPP,TSIGPC, TSIGXP, TSIGXC,ZEN,CTINL,CTINQ, CPLOWL,CPLONQ,
4POYREG,REGVOL,GANAY,GAEA2,GANA3,GAMAY, POHORG RPACTY, HTCOEP,CLADK

5,VINV,WZ,WPT)
CALL COEF2(D,SIGT,CHANGE,PB,DR,LR,CH,CP)

IP (DABS (PSISTO(N) /PSI (P, THG) ~1. 0)-TIGHT3) 200,200,100

CONTINUE

1P (DABS (PSISTO (¥)/PSI (P,THG)-1.0)-TIGHT3) 200,200,110

CONTLNUE

CONTINUE

DO 205 G=1,GRP

20 205 P=1,PT

PSI (P, G)=PSI (P,G) *PONPAC

POWFAC=1

IFP(DEL.EQ.0) GO TO 202

CALL EQPREC(PS1,PUEL,NUSIGF,IPL,IPR, XL, XR)
II=GL

IF (STEADY.EQ.3) WRITE (OUT,330)
IF (STEADY.EQ.3) GO TO 210

1I=1

WRITE (OUT,270) (G,NU(G),G=1,GRP)
WRITE (OUT,280)

CONTINUE

DO 220 G=1I,GU

WRITE (OUT,300) (P,PSI(P,G),P=1,PT)
IF (PUNBAL.EQ.1) GO TO 225
RETURN
CONTINUE

DO 230 G=1,GRP

PUNCH 310, NI (G)

WRITE (OUT,290)

DO 240 G=1,GU

PUNCH 310, (PSI(P G) 4P=1,PT)
RETURN

15/32/47

00022540
00022550

00022570
00022580
00022590
00022600

00022620
00022630
00022640
00022650
00022660
00022670
00022680
00922690
00022700
00022710
00022720
00022730
00022740
00022750

270 PORMAT (19HO0 EQUILIBRIUM NU(G),BX 4 (1H(,13,1H) ,B14.7) /22X, {4 (1H(,100022760

280
290
300
310
330

13,1H) ,B14.7)))
PORHAT (20H0 EQUILIBRIUM FLUXES)

FORMAT (53HO EQUILIBRIUM NU(G) AND PLUX DISTRIBUTION ARE PUNCHED)

PORMAT (6 (.u(,13,1H),E13.7))

FORMAT (6E12.7)

FORMAT (33HOINITIAL PRECURSOR CONCENTRATIONS)
END

00022770
00022780
00022790
00022800
00022810
00022820
00022830
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PORTRAN IV

0001

0002
3003

0704
0095
0006
09037
0008
0009
09210
0011
0012
0313
0914
715
0016

0017

0018
0019
0020
0021
0022

0023

0024

0025°

€026
0027
0028

0029
0030
0031
0032
0033
0034
0035
0036
0037
0018
0039
0940
0041

4o

20

GY RFLEASE 2.0

UPDAT DATR = 77344 15/32 /747

SUBRCYUTINE UPDRT(T\GT,'AGX TAGC,TAGF,CHANGE,NUSIGP,PSIBAR, IODINB,'00026200
1XABS, XENON, CTRL,CTRQ,CXL,CXQ,CCL,CCQ,CFL, CPQ,SIGT,SIGX SIGP,
2515C,PSIBY, NG, FUBL TEMPP1,TEMPF,TE¥PC1,TEMPC, TSIGTP, TSIGTC,TSIGCP,

3TSIsSCC,

TQIGPP TSIGFC, TSIGXP,PSIGXC,ZEN,CTINL,CTINQ,CPLOWL,CPLONQ,

4POWREG,RES VOL,;AﬂAl GAMA2,GAKEA3,GAMAY, POHORG RFACTY,4TCOTP,CLADK
S,VINV,WZ,%PT)

IMPLICIT R2AL*38 (A-H,0-2)

INTEGER BCIL,BCR, CHAVGZ DEL,DNSCAT, TAGX, TESTS, THs, XEN,

1
2
3

U2SCAT, ¥PT, FUEL,u,GEOH GP,GPL,GPR,GD,GL,GU,GRP,GPY,0UT,
pP,PL,PR,PB, PRBEND , PT , PUNBAL , PUNPRS , R,REG,SOR,
sorc® , SORG , SCZ , STEADY , STEP , TAGC , TluP ¢« TAGT

INTEGER THPEDB,GEOMX1

REAL*8
REAL*8
COMMON
COMMON
COMMON
COMMON
COMMON
CO"MMON

10DINE

LR, NU, NUSIGP, NX

/A1/3RP, REG,PT,GL,GU, DEL,THG,IDEL

/A2/NUM,NCOMP, BCL,BCR,MTZ ,NTZ ,XEN, STEADY
/B1,4,HP, TIMNE, TZ, ZERO, T20, TINZ
/B2/NPRT,NZ,I5X,STEP,NZSAVE,PRBEND, IPRN

/TH1/ TUFEDB, NPASS,GEOM1,INDXTH,NTYPE

/TH2/TCOOLO, WFLOWG ,PONERO, THDIN 1, THDIN2,CORVOL, WPLOW, POWFAC

DIMENSION CHANGE (REG)
_ DIMENSION TAGC (REG), TAGF (REG) ,TAGT {RESG) ,TAGX (REG)
DIXEHNSION NUSIGF (REG,GRP)
DIMENSION SIGC (RSG,GRP), SIGP (REG,GRP) ,SIGT (REG,GRP),
151GX (R5G, GRP, GR?)
DIMENSION CCL (RE3,GRP),CCQ(REG,GRP),CPL (REG,GRP) ,CPQ (REG,GRP),
1ICTRL (REG,GFP) ,CTRO (REG,GRP) , CXL (REG) ,CXQ (REG)
DIMENSION XENOYN (REG)
DIMENSION KU (GRP)
DIMENSION PSIBAR(RES,GRP),PSIBI(REG,GRP),ZEN (REG,GRP)
DIMENSION XABS (REG,GRP)
DIMENSION PO¥REG (RE3), REGVOL {REG) ,GAMA1 (REG) ,GANA2 (REG) ,GAMA3 (REG)
DIMENSION GA¥A4 (REG) , POWORG.(REG) ,PPACT1(REG)
DIMENSION IODINE (REG)
DIMENSION PUEL (REG)
DIMENS ION HTCOZP (REG) ,CLADK (REG)
DIMENSION TEMPF1!(REG),TEMPF (REG),TEMPC1(REG),TEMPC (REG)
DIMENSION :3IGPP (REG,GRP),TSIGCF (REG,GRP),TSIGXP (REG,GRP,GRP),

TSIGFC(REG,GRP),TSIGCC(RBG.GRP),TSIGXC(REG,GRP,GRP),
TSIGTC (REG,GRP) ,TSIGTF (RRG,GRP)

DIMENSION VINV(REG,GRP),WZ(PT),WPT(NUN)

T=T20

IF( TIME .EQ.0.0) GO TO 360
Y=(T1ME-TINZ) /(T2-T)

YSQ=Y¢ [TINE+TIAZ-2¢T)/ (T2-T)
TIMZ=TINE
IP(XEN.EQ.0) GO TO 40

CALL

PEDBKX (PSIBAR,SIGF,XABS,XENON, IODINE, PSIB1,FUEL)

IP(THFEDB.EQ.0) GO TO 50
TCOOLO=TCOOLO+CTINL*Y +CTINQO*YSQ
IF((CFLOWL.EQ.0.0).AND, (CFLOWQ.EQ.0.0)) GO TO 46

X=WPLOW

WFLOW=WFLOW+CFLOWL*Y+CFLONO*YSQ

00024210

00024230
00024240
00024250
00024260
00024270

00024280
00024290
00024300
00024310
00024320
00024330

00024340
00024350
00024360
06024370
00024380
00024390
00024400
00024410
00024420

00024440

00024450
00024460

00024470

00024480
00024490
00024500
00024510
00024520

PAGE 0001

9T



PORTIAN IV G1

0042
0043
0344
0045

0046
0047

0048
0249

0050
0051
0052
0053

0054
3955
0056
0057
0058

0059
0060
0061
0062
0063
0264
0165

0066
0067

0068
0069
0070
0071
0072

0073
0074
0075

0076
0077
0078
0079
0080
0081
co82

0083
0084

RELEASE

45
46

50

110
120

130
140
150
160
170
180
190

200

210

220
230
240

250
260

270
280

290

300
310

2.9 UPDAT DATE = 77344

\X= (WPLOK/WFLOW0) **.8
DO 45 R=1,REG
GABA3 (R) = (GAMA3 (R) *WFLOW) /X

IP ((PJEL(®).%E2.0) .AND. (INDXTH.NE. 1)) GAMA2(R)=GAMA2 (R)* ( (HTCOEF (R)

15/32/47

1+CLADY {R) ) /J4TCOET (R)) * ( (HTCOEP (R) #XX) / (HTCOEP (R) *XX+CLADK (R)))

CONTINCE

CALL YTRANG (POWREG,REGVOL,IODINE,XENON,PSIBAR,XABS,TENPPY,

1TE{PF,TENPCY,TFXPC,GANA2,GAMA3,RPACT1,POWORG,GANAT,GANAY)

CONTINTE
DO 357 R=1,REG

IP (TAGT(R)-1) 160,110,130

Do 120 G=1,GRP
SIGT(?,G)=SIGT (B,G) ¢+CTRL (R,G) *Y
GO TO 150

DO 140 G=1,GRP

SIGT (R,6) =SIGT (R,G) +CTRL (R,G) *Y +CTRQ (R,G) *YSQ

CHANGE (R) =1
GO TO 170
CHANSE (R) =0

IP (TAGY (R)-1) 220,180,210
X=CXL (R) *Y

DO 200 G=1,GRP

DO 200 GP=1,GRP
SIGX(R,G,GP)=SIGX (R,G,GP) *(1.0¢X)
CHANGE (R) =2

GO TO 220

X=CXL (R) *Y+CXQ (R) *¥SQ
G0 TO 190

IF (TAGC(R)-1) 270,230,250

DO 240 G=1,GRP

SIGC {R,G) =SIGC(R,G) #+CCL(R,G) *Y
CHANGE (R)=2

GO TO 270

DO 260 G=1,GRP
SIGC (R,G) =SIGC (R, G) +CCL (R,G) * Y¢CCQ (R,G) *¥SQ
CHANGE (R) =2

IF (TAGP(R)-1) 320,280,300

DO 290 G=1,GRP

SIGP (R,G) =SIGP (R,G) +CFL (R,G) *Y
NUSIGP (R,G)=NU (G) *SIGF (R,G)
CONTINUE

CHANGE (R) =2

GO TO 320

po 310 G=1,GRP
SIGF (R,G) =SIGF (R,G) +CFL (B,G) *Y+CFQ (R ,6) *YSQ

00024540
00024550
00024560
00024570
00024580
00024590
00024690
0024610
000246 20
00024630
00024640
00024650
00024660
00024670
00024650
00024690
00024700
00024710
00024720
06024730
00024740
00024750
00024760
00024770
00024780
00024790
00024890
00024810
00024820
00024830
00024840
00024850
00024860
00024870
00024880
00024890
00024900
00024910
00024920
00024930
00024940
00024950
00024960

00024970
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PIITRAN IV G!?

0035
J386

29987
0738
0389
0399
0091
0032
0993

0094
0095
0096
0037
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
011
0112
0113
0114
0115
0116
IRTA
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135

RELEASE 2.0 UPDAT DATE = 77344 1573247

Cc

CHANGE(R) =2 " 00024980

320 IP ({(TAGP(R) .EQ.0) . AND. (TAGC (R) +RQ.0)) . AND. (TAGX (%) «EQ.0)) GO TO 00024990
1350

00025000
Do 340 G=1,GRP 06025010
SISX (R,G,8) =SIGP (R,G) ¢+SIGC (2,G) .00025020
X=0.0 00025030
po 330 GP=1,GR? 00025040

330 X=X+SIGX(R,G?,G) 00025050

SIGX {®,G,G) =X 00025060

340 CONTINUE 00025070

345

006025080
IF (XEN.EQ.J) GO TO 350 00025C90
po 345 G=1,GRP 00025100
Z=2EN (R,3)
ZEN (R,G) =XA3S (R,G) *XENON (R)
SIGX (R,G,G)=SIGX (R,G,G) ~Z+ZEN (R,G)

,SIGC(R,G)=SIGC(R,G)~2+ZEN (R,G)

350 CONTINUE 00025140

360

365
370

375

380
390

400
410

"IP((XEN.EQ.0).OR.( TIME .NE.0.0)) GO TO 370
DO 365 R=1,REG

DO 365 G=1,GRP

:Z=ZBN (R,G)

‘704 (2,5) =XABS (R,G) *XENOK (R)
“SIGX (R,G,G) =SIGK (ReG,G) -2+ ZEN (R ,G)

: SIGC(Q,G)=SIGC(P,G)-Z*ZBN(R,G)

CONTINUE

IP(TH"EDB.E).0) RETURN

DO 429 R=1,REG

X=TEMPF1 (R) -TEMPP (R)

Z=TEMPC1(R)-TENPC (R)

Do 390 G=1,GRP

IP ({(X.NE.0.0) .OR. (Z.NE.0.0)) GO TO 375
IP((TIME).EQ.0.0) CHANGE (R)70

GO TO 420

CHANGE (R) =2

IP( TIME .EQ.0.0) CHANGE (R)=1

SIGT (R,G) =SIGT (R,G) + TSIGTF {R,G) *X+TSIGTC (R,G) *2
SIGC (R,G)=_IGC (R,G) *TSIGCF (R,G) *X+TSIGCC (R,G) *2
SIGF (R;G) =SIGF(R,G) +TSIGFF {R,G) *X+TSIGFC (R,G)*Z
DO 380 GP=1,GRP

S1GX (R,G,GP) =SIGX (R, G,GP) +TSIGXF (R, G,GP)'XOTSIGXC(R G,GP)*2
NUSIGF (R,G)=NU(G) *SIGFP (R,G)

CONTINUE

DO 410 G=1,GRP

SIGX (R,G, c) =SIGF (R, G) +SIGC (R ,G)

Y=0.0

DO 400 GP=1,GRP

Y=Y+SIGX (R,GP,G)

SIGX (R,G,G)=Y

CONTINUF

IP(TIME.GT.0.0) GO TO 420

TF4PF (R) =TEMPP1 (R)

TEMPC (R) =TEMPC1(R)

PAGB 0003

81



PORTRAN IV G}

0136
0137
0138

RELEASE 2.0

420 CONTINUE
RETURN
END

UPDAT

DATE

773484

15732747

00025160
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PORTRAN IV G1

0001

0002
0003
0004

0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
016
0217
0018
2019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040

0041
0042
0043
0044
oo0us
nnu6
0047

RELEASE

23
24

115

120
130
140

150

160

2.0 CALC DATE = 77344 15/32 /47

SUBIQUTINE CALC(PSI.HHZ,HZ,NX,NUSIGP,SIGX,SD,SDIN,STPBN,FUEL,HPT,.00001280

1XL,!R,PB,IPL.!PR,VINV,UPSCAT,DNSCAT,SORG.SOR.SRCBO,SRCE1,CP,CH,

2PFY,PP2,711,DU0,DL,DD,TD,WA,GA,DPSI)

IMPLICIT REAL*B (A-H,0-2)

IFAL*3 LR,NU,NUSIGF,NX

INT2G2R BCL,BCR,CHANGE,DEL, DNSCAT, TAGX, TESTS, THG, XEN,

00001290
00001300
00001310

.00001320

00001330

UPSCAT,wPT, FUEL,G,GEOM,GP,GPL,GPR,GD,GL,GU,GRP,GPU,0UT,00001340

1
2 p,PL,PR,PB, PRBEND , PT , PUNBAL , PUNFRS , R,REG,SOK,
3 SORCE , SORG , SOZ , STEADY , STE? , TAGC , TAGF , TAGT

COY~ON /A1/GRP,REG,PT,GL,GU,DEL,THG,IDEL

COXFON /A2/%U¥,NCOMP,BCL,BCR,¥TZ,NTZ,XEN,STEADY
COMMON /A3 /PUNEAL,SOKCE,GEOM, NTAG,NUM2,PUNFRS
COMMON /A7/BETM (6) ,DECAY (6) , BETDCY (6) , DECH (6)
COnMON /B1/H,UP,TINE,TZ,ZERO,T20,TINZ

DI%ENSION PSI (PT,GU)

DIYENSION W4Z (PT)

DIMENSION STIGX(REG,GRP,GRP)

DIMENSION NX (GRP) ,NUSIGPF (REG,GRP)

DIMENSION SD(GRP,IDEL)

DIMEKSION SDIN(GRP,IDEL)

DIMENSION STPRE (50)

DIMENSION FUEL(REG)

DIYEYSION WPT (NUM)

DIMENSION IPL(REG),IPR(REG),PB(REG), XL (REG), IR (REG)
DIMENSION VINV(REG,GRP)

DIYZNSION SOR (REG) ,SORG (REG,GRP) , SRCEQ (PT,GRP) ,SRCE1 (PT,GRP)
DIMENSION CM (PT,GRP),CP(PT,GRP)

DIMESNSION FP1(PT)

DIMENSION PP2(PT)

DINENSION TI1 (REG)

DIMENSION DD(PT),DL(PT),DU{PT)

DIMENSION DNSCAT (REG,GRP),UPSCAT {REG,GRP)

DIMENSION WZ (PT),WA(PT),GA(PT),TD (GRP)

DINENSION DPSI (PT)

CALL PREQ (PSI,WHZ,WZ,FF1,FP2,STPRN,4PT,DPSI,PB)
IGONE=0

IP(DEL.EQ.0) GO TO 24

Do 23 II=1,DEL

DECH (I1) =DEXP (DECAY (1I) *H)

DO 150 G=1,GRP

DO 115 R=1,REG

TI1 (R)=NX (G) *NUSIGF (R,G) ~SIGX (R,G ,G)

IP(GRP.EQ.1) TI1(R)=-SIGX(R,G,G)

CONTINUE

CALL RHS (G,PSI,PF1,FF2,TI1, NX,NUSIGF,VINV,SIGX ,PUEL,SD,
1XL,XR, P8, IPL, IPR)

I? (SORCE) 130,140,130

CaLL SOURCE (G, PSI, SORG, SOR,SRCEO,SRCEY,XL,XR,PB,IPL,IPR)
CALL L4s (6, by, CL,DD,CP,CM,TI, VINV,PF2,XL,XR,IPL,IPR,PB)
CALL MATINV{G,PT,GRP,PSI,DU,DL,DD,¥A,GA)

CONTINUE

IF (DEL) 160,180,160
po 170 G=GL,GU

00001350
00001360
00001370
00001380
00301390
00001400
00001410
00001420
00001430
00301440
00001450
00001460
00001470
00001480
00001490
00001500
00301510

00901532
00001540
00001550
00001560
00001570
00001580
00001590
00001600
00001610
00001620
00001630
00001640
00001650
00C01660

00001670

00001680
00001630
00001700
00001710
00001720
00061730
00001740
00001750
00001760
00001770
00001780
00001790
00001800
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FORTRAN IV G1

o048
0049
0050
0051
0052

RELEASE 2.0

CALL
170 COHTINUE
180 CONTINUE
ATTURN
28D

CALC DATE = 77344 15/32/47

PRBC(G,PSI,NUSIGP,P?2,FUEL,XL,XR,PB,IPL,IPR.TD)

00001810
00001820
00001830
00001840

.00001850
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PORTRAN IV G1
0001

0002
0003

0004
0005
0006
0007
0008
0009
0010
0911
0012
0013
0014
0315
0016

0017
00118
0019
0029
0021
0022
0023
0024
0025
0026
0027
0028
0029°
0030

0031
0032
0033
0034

0035
0036
0037
0038
0039
0040
0041
0042
0043
004y

RFLEASE 2.0

RHS DATE = 77344 1573247

SUBROUTINE RHS (G,PSI,PP1,PP2,TI1,NX, NUSIGP,VINV,SIGX ,FUEL,SD, 00022310
1YL,XP,PB,IPL, IPR) 00022320
INPLICIT REAL*8 (A-H,0-2) 00022330
INTEGER RCL,BCR,CHANCE,DEL,DKSCAT,TAGX,TESTS,THG, XBN, 00022340
1 UPSCAT,wPT, PUEL,G,GEOM,GP,GPL,GPR,GD,GL,GU,GRP,GPU,0UT, 00022350
2 p,PL,PR,P3, PRBEND , PT , PUNBAL , PUNFRS , B,REG,SOR, 00022360
3 SORCE , SORG , $0Z , STEADY , STEP , TAGC , TAGP , TAGT 00022370
3EAL*8 LR,NU,NIUSIGF,NX 00022330
COYMON /A1/3RP,REG,PT,GL,GU, DEL,THG,IDEL 00022390
COMMON /A2/NUM,NCOMP,BCL,BCR,NTZ,NTZ ,XEN, STEADY 00022400
DIMENSION PSI(PT,GU) : 00022410
DIMENSION F®1(PT) 99022420
DIMENSION FF2(PT) 00022430
DIMEZNSION VINV(REG,GRP) ;

DIMENSION TI1(REG) 00022450
DIMENSION 1PL (R2G),IPR(REG),PB(REG),XL(REG),XR (REG) 00022460
DIMENSION FHFL(REG) 00022470
DIMSNSION SD(GRP,IDEL) 00022480
DIMENSION NX (GRP) ,NUSIGF (RE3,GRP) 00022490
DIMENSION SIGX (REG,GRP,GRP) 00022500

c THIS ROUTINE EVALUATES THE RHS OP THE ALGORITHM AT ALL INTERIOR 00022510
c POINTS OF EACH REGION IN A GIVEN GROUP 00022520
X3=NX (G) 00022530

PL=1 00022540

IP (BCL.EQ.0) PL=2 00022550

DO 20 R=1,REG 00022560
PR=IPR (R) 00022570
IF((R.ED.REG) .AND. (BCR.EQ.1)) PR=PT 00022580

DO 19 P=PL,PR 00022599
T1=0.0 00022600
72=0.0 00022610
IP(GRP.EQ. 1) T2=X3*NUSIGP (R,G)*PSI (P,G) 00022620
IP(G.RQ.1) GO TO 12 . 00022630
GPU=G~1 00022640

DO 11 GP=1,GPU 00022650

11 T1=T1+ (X3*NUSIGP (R,GP) +SIGX (R,G,GP)) . 00022660
1*PSI (P,GP) 00022670

12 IP (G.EQ.GRi, GO TO 14 00022680
GPL=G+1 _ 00022690

DO 13 GP=GPL,GRP . 00022700

13 T2=T 2+ (X3*NUSIGF (R,GP) +SIGX(R,G,GP)) * 00022710
1PSI (P, GP) 00022720

c NOW ADD DELAY CONTRIBUTIONS 00022730
T3=0.0 00022740

IF (DEL) 18,18,15 00022750
IF(FUEL(R)) 16,18,16 00022760

DO 17 GP=GL,GU 00022770
GD=GP-GRP 00022780
T3=T3+SD (G,GD) *PSI (P,GP) 00022790
CONTINUE ' 00022800

18 T1=T1*FF2(P) 00022810
T2=T2*FF1 (P) 00022820

T3=T3*FF 1(P) 00022830

PAGE 0001
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POIT2AN IV G

0045
GCu6
0047
02148
00uQ

0959
CC51
0052
0053
0054
0055
0056
0057
0058
3359
00690
ens
0062
0J)63

0064
0965
0066
0067

0068
0069

0070 -
0071
0072
0073
0074
0075
0076
0077
0078
0079
2080
0081
0082
0083

RELEASE

19

20

110

120

130

140

150

160
170
180

190
200

210
220

2.0 RHS DATE = 77344 15/32/47
TU=T1+T2¢7T3

PSI (P,G) =VINV (R,G) *PSI (P,G) + T8

CONTI NUE

PL=PR¢2

CONTINUE

T4IS ROUTINE BVALUATES THE RHS OF THE ALGORITHM AT ALL REGION
BOUNDARY POIXTS IN GROUP G

I1P=REG-1

IF (IP) 220,220,110

DO 210 R=1,1P

JRP=R+1

P=PB(R)

X 1=XL (R)

X 2= XK (R)

71=0.0

T2=0.0

IF(GRP.EQ.1) T2=X3*(NUSIGP(R,G)*X1+NUSIGF (R+1,G) *X2) *PSI (P,G)
IF (G.EQ.1) GO TO 130

GPU=G~-1

DO 120 GP=1,GPU

T1=T14 (X3* (NUSIGP (R,GP) *X14NUSIGF (P+1,GP)
1%X2) ¢SIGX (R, G,GP) *X1¢SIGX (R¢1,G,GP) *

2X2) *PSI(P,GP?)

IF (G.EQ.GRP) GO TO 150

GPL=G*+1

DO 140 GP=GPL,GRP

T2=T2+ (X3% (NUSIGP (R,GP) *X 1¢NUSIGF (R¢1,GP)
1#X2) +SIGX (R,G,GP) *X1+SIGX (R+1,G,GP)*
2X2) *PSI (P,GP)

THEN ADD PRECURSOR CONTRIBUTIONS

T3=0.

IF (DEL) 200,200,160 .

WE CHECK FOR ANY PUEL AT THE BOUNDARY POINT
IF (FUEL(R)) 180,170,180

IF (FUEL (R+1)) 180,200,180

D0 190 GP=GL,GU

GD=GP-GRP

T3=T3+SD (G,GD) *PSI (P,GP)

CONTLNUE

T1=T1*PF2(P)

T2=T2+PF1 (P)

T3=T3%FF1(P)

T4=T1¢T2¢T3

PSI (P,G) = (VINV(R,G) *X 14VINV (R¢1,G) *X2) #PSI (P,G) +T4
CONTINUE

RETURN

ZND

00022840

00022860

00022870

.009 22880

00022830
00022900
00022910
00022920
00022930

. 00022940

00022950
00022960
00022970
00022980
00022990
00023000
06023010
00023020
00023030
03023040
00023050
0C¢323009
030230790
0002308¢C
000230390
00023100
00023110
00023120
00023130
00023140
00023150
00023160
00023170
00023180
00023190
00023200
00023210
00023220
00023230
00023240
00023250
00023260

00023280
00023290
00023300
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FORTRAN IV 51

0901

0902
32013

0098
0005
0006
0907
0008
0709
0010
0011
0312
0913
0014
0015
0016
0017
n018
0919
0020
0921
0022
9023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035

0036
0037
0038
0039
00uo0
oou1
0042
0043
0044
0045
0oub
0047

RELEASE 2.0 LHS - DATS = 77344 15/32/47

33
605

SUBROUTINE LHS(G,DU,DL,DD.CP.CH,TI!,VIXV.PP?,XL.XB,IPL,IPR.PB)
THIS ROUTINE EVALUATES THE TRI-DIAGONAL MATRIX FOR THE LEFT-HARD

SIDE OF THE ALGORITAM FOR GROUP G
INPLICIT REAL*8 (A-H,0-7)
INTEGE? BCL,BCR,CHANGE, DEL, DNSCAT, TAGX, TESTS, THG, XEN,

W) -

REAL#8 LR,NU,NUSIGF,NX ,
COMMON /A 1/5RP,REG,PT,GL,GU,DEL,THIG, IDEL
COMMON /A2/NUM,NCOMNP,BCL,BCR,NTZ,NTZ ,XEN,STEADY
DINENSION FP2(PT)
DIMENSION VINV (REG,GRP)
DIMENSION TI1(RES)
DIMENSION IPL{REG),IPR(BEG),XL(REG),XR (REG)
DIMENSION PB (REG)
DIMENSION CM (PT,GRP),CP(PT,GRP)
DIMENSION ™D (PT),DL(PT),DU(PT)
PL=2
po 1 R=1,REG
PR=1IPR (R)
T1=TI1(R)
DO 2 P=PL,PR
DU (P) ==CP (P,G) *PF2 (P+1)
DL (P)=-CM (P,G) ¢FF2 (P-1)
DD(P) =VINV (R,G) + (CM{P,G) ¢CP (P,G) =T1) *FF2 (P)
CONTINUE
PL=PR+2
DO 3 R=1,REG
IF (R-1) 5,4,5
IF(BCL.EQ.1) GO TO 65
DD (1)=VINV(1,6)
DU (1) =0.0 -
GO TO 5
DD (1) =VINV (1,G)+ (CM (1,G)+CP (1,G) =TI (1)) *PP2(1)
DU(1)=-CP (1,G) #FF2 (2)
IP(R.EQ.PEG) GO TO 3
P=PB (R)
T1=TI1 (R) *XL(R) +TI1(R+1)*XR(R)
DD (P) =VINV (R, G) XL (R)+VINV (R+1,G) *XR (R} + (CN (P,G) CP (P,G) ~T1)
1%PF2 (P)
DU (P) =~CP (P,G) *PF2 (P+1)
DL {P) =-CM (P,G) *FF2 (P-1)
CONTINUE
IF (BCR.EQ.1) GO TO 33
DD (PT) =V INV (REG,G)
DL (PT) =0.0
GO TO 605
DD (PT) =VI NV (REG,G) ¢ (CP (PT,G) +CN (PT,G) -TI1 (REG)) *FF2 (PT)
DL (PT) =-CM[PT,G) *PF2 (PT-1)
CONTINUE
RETURN
END

00019250
00019260
00019270
00019280

-000 19290
UPSCAT,HWPT, PUEL,s,GEON,GP,GPL,GPR,GD,GL,GV,GRP,GPU,00T,00019300
p,PL,PR,PB, PRBEND , PT , PUNBAL , PUNPRS , R,REG,SOR,

SORCE , SORG , SOZ , STEADY , STEP , TAGC , TAGF , TAGT

00019310
03019320
00019330
06019340
00019350
00019360

000192380
66019390
00019409
00019410
00019420
00019430
00019440
00019450
00019460
00019470
00019380
00019490

00019520
00013530
0C019540
00019550
000195690

00019580
00019590

00019620
00012630
00019640
00019650

00019670
00019630
00019690
00019700

00019720
00019730

00019760
00019770
00019780
00019790
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FCRIRAN.

00C1

cco2
ccge3
€cCC4

cces
€CC¢
ccer
ccce
€ccs
cClC
cCl1
co12
cC13
0Cl4
€015
CClé6
cCc17?
coie
COls
ccac
cc21
€022
co023
CC24
0025
€026
acai,
0g2e
€029
0C3¢e
ce21
€c32
€023

€034
0C35
CC3¢
0Cc37
co3ls
ca3s

0C40

€Ccal
0042

Iv Gl

RELEASE 2.0
SUBRCLY

INPTA2 DATE = 78174 12/C0/31
INE !NPTAZ‘PSI.SlGFoSIGC.SlGTpSlGX:NUoSD:SD!NnCH[yVlNV.V.. ccclzecc

INCMP o FUEL ¢ XABS o XENON, ICDINE ¢ PB LR yWPT ,SIGCIN,SIGFIN, SIGTIN, SIGXIN,
2ASU®K ,CLACK,HTCOEF,RFACT1,SPHTC CFRAC \HCAPC,HCAPF,TSICFF,TSICCF,

ITSIGKE,TSICFC,TSICCCoTSIGXC,TSIGTC,TSIGTF,DFFIN,DFCIN,CFTIN, CFXXN,
4DCFIN,CCCIN,DCTIN,CCXIN,TENFF,VI)

IMPLICIT REAL#*8 (A-F,C-2) cc012820
INTEGER GF.GFLUS,GFPLUS.GRPLUS €0012830
INTEGER BCL,BCR,CFANGE,CEL,CNSCAT TAGX TESTS,THGy XEN, €0C1284¢C
1 UPSCATyWPT, FUEL,G4GEQOM4GP4GPL,GPR4GD,GL+GU,GRP,GPL,CLT,0CC12850
2 P,PL+PR,PE, PRBEND , PT , PUNBAL , PUNFRS , R,REG,SCR, (CC01286Q
3 SCRCE 4 SCRG , SCIZ , STEADY , STEP , TAGC o TVTAGF , TAGT (CO12870
INTEGER THFEDB,THXF,THXC,GECMI1

REAL*E IOCINE cccr2esc
REAL#*E LR,AU,NUSICF,NX €co1285¢0
COMMCN /AL/GRP4REG)PToGLyGUDELTHG, IDEL 0C0125C0
COMFCN /A2/NUNM 4 NCCMP,BCL,BCRyMTZyNTZyXENy)STEADY ccel2910
CONMMCN /A4/TIGHTL 4 TIGHT2,TIGHT3 €C01292¢C
COMMPCN/AS/IN, CUT,NERR 00012930
CONMCN/AG/EPL,EP2,EP3,TSTINC, [EP4,IEPS 0C012940
CUMMCN /AT/BETA(6)4CECAY(6),BETDCY(6),DECHIS) €C01265C
COMMCN /JAB/GAMAX,CANAL €CC12560
COMNCN /R1/F4 kP TIMEZTZ42ZERC,TIC, TINL €0012970
COMMCN /C2/GFGRPLUS €Co12980
CO¥MON /TH1/ THFECB,NPASS,GECONM1, INDXTH,NTYPE

CG¥NCN /TH2/TCCOLC,, WFLCWO ,PCWERD, THCIM]1 ,,THDIM2,CCRVOL 4WFLCW, PCWFAC
CIMENSICN PSI(PT,GU] 0€01259¢
DIMENSICN XABSIREG,CGRP) cco13ccee
DIMENSICN XENCN(REG), IGCINE(REG) 00013010
CIVMENSICH VINVI(REG,CRP)

DIVMENSICN V(REG,GRP}

DIMENSICN VIUNCCMP,GRP) .

DIMENSICN PB{REG),LR(REG) G0013C40
DIVMENSICN CHFI(GRP) . 0CC013050
DIMENSION FUEL(REG) €C013C60
DIMENSION NCMP(REG) gcc13C7¢
DIMENSION SC(CRP,IDEL) 00013080
DIMENSICN SCIN(GRP, IDEL) 0C013C90
DIVENSION aPT(NUM) ccol3ico
DIMENSION NU(CRP) €CcC13110
DIVMENSION SIGC(REG, GRP),SIGF(REGoGRP).SIGT(REG GRP}Y coo13120
1SICX(REGyGRP,CRP) . 00013130
DIVENSION SIGCIN(CRP).SIGFIN(CRP).SIGTINIGRP) C0C13140
DIMENSION SIGXIN(GRPLUS,GRP) €0013150
DIVMENSION ASUBH(REG),CLADKIREG), HTCCEF(REG"RFACTl(REG),SPHTC(REG)
DIVMENSICN IC(14) 0Co013160
DIMENSIGN CFRAC(REG)sHCAPC(REG) yHCAPF(REG)y TEMPF(REG)

DIVENSION TSICFF(REC,GRP),TSICCF(REG,GRP) TSIGXFIREGyCRPsGRP),
1 TSIGFC(REG,GRP),TSIGCCIREG,GRP),TSIGXC(REGsGRPGRP),
2 TSIGTCIREG,GRP) yTSICTF(REG+GRP)

DIMENSION CFFIN(GRP),CFCIN(GRP) DFTINIGRP),OFXIN({GRPLLSGRP),
1 CCFIN(GRP),CCCIN(GRP) 4DCTINIGRP),DCXINIGRPLLS,GRP)
ABS{X)=DABS(X) ' €0Q1317¢
FLOAT(I)=DFLCAT(I) 00013180

PAGE 0CC1
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FCRYRAN IV Gl

CC43
CC44
€G4S
QC4b
cC4
CCat
€046

cosc

coc1
ccse2
0053
€C54
€css

€Cs5¢
0Cs57
ccse
€059

cceQ

ccel
CcCce2

cC63.
€064
cces
coee

€o6?
cce6s
C06S
co7¢
€071
o

cc13
C074
0075

00176
cci?
co8
0079

coec

RELEASE

c

110

12¢

12C

140

150

1¢0
170
1€0

2.0 INPTA2 DATE = 78174 12700731

SRR ARERRRRRRD CARD 4 FXANIRIRARRNRAIRRDARAR 0042
READ (IN,35C) (PB(R),R=1,REG)

WRITE (QUT,42C)} (PB(R),R=1,REG)

IF {REG.EGC.1) GO TO 1l2¢C

N=REC-1

00 11C R=1,N

IF (23(R).GE.PB(R+1)) CALL ERR (1s1:4,R)

CONTINUE

IF(PT.NE.PB(REG).CR.PT.LT.1) CALL ERR(1,y1, 3,6}
sAskaddkandRIxeRa%s CARD 5§  EERERERARIRRRRINRIISAANINNES
READ (IN,360) (LR{R},R=1,REG)

WRITE (OUT,43C) (LR(R),R=1,REG)

DO 130 R=1,REG

IF (LR(R},LE.C.0) CALL ERR (1,1,5,R)

CONTINUE

AKAEIRARERERRNRAARNE CARD & RARRKARRRFRRREAIRARRRARIAN4E
READ {IN,35G) (WPTIN)sN=1,NUM)

WRITE (QUT,44C) (WPTIN),N=1,NUM)

00 14C N=1,ANU¥

IF (WPTIN).GT.PT) CALL ERR (142,WPTIN),O)

IF (DEL.EQ.C) GC TO 18C

FEARRAIARARIRAERRRRD CARD 7  RARASARRARRsRIRRIRR0I400%
READ (IN,360) (BETA(GP),GP=1,CEL)

WRITE (DUT,45C) (BETA(GP},GP=1,DEL)

RERRIRIRERIRRARBRIRS CARD B AARNRISARRRKRENNNSRI AR 200
DO 15C G=1,GRP

READ {(IN,3€0) (SDIN(G,1),1=1,0EL)

WRITE (QUT,46C) (SDIN(G,I)elI=1,DEL)

CONTINUE

REERIBRRERARRIRNERRR CARD 9 RERRkIddRdRdifs 2R N0 0000
READ (IN,360) (DECAY(GP),GP=1,DEL)

WRITE (OUT,47C) (DECAY(I),I=1,DEL)

D0 17C GP=1,DEL

00 160 G=1,GRP

SD(G,CP)=ABS(SDINI(G,GP)*DECAY(GP))

DECAYIGP)=-ABS{DECAY(GP))

CONTINUE

SRARRRSRRAARRRRRRRRS CARD 10 *¥snkdsdirnkishddtdisitsinss
READ (INy360) (CHI(G)yG=1+GRP)

WRITE {0OUT,480) (CHI{G)»G=1,GRP)

ARARARARRRRAARRERASF CARD 11  *#Rakdkskdxdsidddiddinssass
00 999 I=1,ANCCHP

READ(IN,36C) (VI{I4C)yG=1,GRP)

WRITE(OUT,490) (VI(1+G)sG=1,GRP)

‘CONTINUE

kR RApRRkk bkt Eedhks CARD 12 sdkdadddibkddddadadkidsdinn
READ (IN ,£60) EP1,EP2,EP3,1EP4, IEP6,TSTINC

00013190
€0013200
cco13210
c0013220

*€0013230

€C013240
cC01325¢C
00013260
gco1327Q
€Cc013280

- 00013290

00013300
€C01331¢
€0013320
€C913330
0013340
€001335C
00C12360
00013370
0013380
00013390
0CC13400
CCC1341C
00013420
€C013430
0C013440
€0013450
CCO013460
00013470
C001348C
00013490
6C0135C0
0013510
0C013520
€C013530
€CC13540
00013550
€C013560
0C01357C
€C013580
0C013590
00013600
0C013610
€0013626
00013630
0CC1364C
00013650

cCol3700Q
€C013710

PAGE 00C2
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FCRTRAN IV Gl

ccel
coez
coel
CCE4
coes
cceeé

ccer
coee
CCES
ccsc
Ccosl
€092
Cgs3
CCg4
Ce95
CcCse
ccg7
ccse
0Css
aice
01C1
glC2
01C3
01C4
01C5
01C¢

01C7
0108

c1cs.
011C
o111

0112
0113
0114
011¢

011¢
c117
o118
0119

0120
0121
0122
0122
0124
0125
0126

RELEASE

19¢

196
200

21C

22¢

22¢C
2490

25C

2.0 INPTA2 DATE = 78174 12700731

WRITE (CUT,T70C) EP1,EP2,EP3,1EP4, [EP6,TSTINC
IF(EPL.LE.C.C) CALL ERR (1,1512,1)
IFLEP2.LE.C.0) CALL ERR {1y141242)
IF(1ZP4,NE,0.ANC.IEP4.NE.1) CALL ERR(1,1,12,5)
IF{IEPBE.NELCANC.IEP6JNELL1) CALL ERR({11191246)
GFPLUS=GF+1}

*dSRRanRINRARRSRRR CARD 13 BAVRRNEBRBERRESRABARRABE RN R
READ (IN,35C) (NCMP{R),R=1,REG)

WRITE (OUT,51C) (ACMP(R),R=1,REG)

DO 310 1=1,NCCMP

DO 20C G=1,GRP

SIGCINIG)=C.C

SICGFIN(G)=C.0

IFITHFEDAL.EC.C) GC TC 198

DFFIN(G)=C.C

BFCINIG)=C.C

CFTIN{G)=0.C

CCFIN(G)=0.C

CCCINIG)=0.C

DCTIN{G)=0.0

SICTIN(G)=C.0

DO 2CC GP=1,GRP

IF{TFFEDB.EC.C) GC TO 199

DFXIN(GP,G)=0.0

DCXINIGP,G)=0.0

SIGXINIGP,G)=C.0

CONTINUE

akkstspxnntdndipRdsen CARD 14 ARRBRPENBIRERRABNERIR AR RN R
READ {IN,370) NUCNANM, (ID(K)yK=1914)911y12,13
WRITE (QUT,520) NUCNAM,(ID(K) K=1,14),11512,13
sxsdsRdnrkhddndatrsne CARD 15 AR ASRREREIRBIRRABRNRNINESE

00 21C G=1,GRP .

0C€013720

- 00013730

€C013740
CCC1375C

© CCOL13760

0co13770
cao13780
€COo13790
G¢oo1380¢C
ccol13elc
ccoir382cC
coo1383cC
CCC13840

€0013880
cco138s¢0
00013500
00013910
ocor3sac

READ (IN,360) NU(G!,SIGF!N(G).SlGClNlG).SIGTIN(G)pXX.SIGXIN(G*I.G)OOOI§930
WRITE (OUT,53C) NULG)sSIGFIN(G)sSIGCINIG) SIGTINIG) XXy SIGXIN(G+1,C0013540

1G)

CONTINUE

INCX=12+1

Ga TO (27C,22C»2501), INDX

CONTINUE

FAST MATRIX

IF (GF.EQ.0) GO TC 270

DO 24C G=1,GF

GPLUS=G+1

IF {GPLUS.GT.GRP) GC TC 230

RhRRA R RN RARAkS CARD 16  HAXFRBRARRRBERESRIRRABRRROR
READ (INy360) [SIGXIN{GPsG)+GP=GPLUS,GFPLUS)

WRITE (QUT,540) (SICGXINIGP,G)sGP=CPLUS,GFPLUS)

GO TO 240

READ (IN,36C) XX

CONTINUE

GO TC 270

0O 26C G=1,GRP

FRRRRARRRRIRRIRRIRAS CARD 17 H¥kd2RRARRRARESSRRRANRRAAR

€C01395C
00013560
C0013970
0C013980
00013590
00G614C00
00014Cl0
0001402C
00014C30
C0014C40
00014050
00014C60
0C0l14070
00014080
00014090
00014100
00014110
00014120
00014130

PAGE 00C3
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FCRTRAN Iv G1

o127
al128
o12s
0130
0131
0132

€133
0134
Cc135
Cl3¢

0137
0138
0138
0140

0141
Cl42
Cl43
0144

0145
C146
0147
Cl4e
- 0149

c1sc¢
o151
0152
0153

0154
0155
0156
C157
C15¢€
0159
0160
0161
01¢2
C1é3
0164
01¢5
0166
0167
0168
016¢
o11¢
0171

RELEASE 2.C INPTA2 DATE = 78174 12/00/31
READ {INy36C) (SIGXIN(GP,G),GP=1,GRP) 00014140
WRITE (QUT,550) (SIGXIN(GP,G),GP=1,GRP) 00014150
26C CONTINUE €0014160

270 CONTINUE ‘ 00014170
IF(THFEDB.EC.O0) GC TO 276 "
BC 271 G=1,GRF
COSARNARIA RN ARRIRR  CARD 178 X222 D020 0202050400830 48 2220002450802 42 9
READ (IN,3€0) DFFIN(G),CFCINIG) DFTIN(G),CFXIN(G+1,G)
WRITE(QUT 4600 1DFFIN(G),CFCINIG),DFTINIG),CFXINIG+1,G)
271 CONTINUE
b0 272 G=1,GRP
CESAAIRP2$RRR NS 0220%  CARD 17C #RRB224 9038602550002 0 020050400 ARR 02040
READ [IN,360) DCFIN(G),CCCINIG)DCTIN(G),CCXIN{G#+1,0)
WRITE{OUT,&10)DCFIN{G),CCCINIG) 4DCTINIG),CCXIN{G+1,4G)
272 CONTIAUE
IF (12.€Q.J3) €O TC 276
CHEAPA4% 244002440000 kkk  CARD 170 #%#022 3004080524004 00 4002220204085 00040
READ (INy35C) THXFyTHXC
WRITE(CQUT 590 ) THXF, THXC
IF (THXFL,EC.0) GO TC 274
D0 273 G=1,GRP
CHRARANSSRARAEAAAAEARRAAK  CARD 17E AR S4ARRRRRRABASRRAIAISRRIRRRARRRRRRNNAE
REAC (IN,360) (DFXIN(GP4G),GP=1,GRP)
WRITE(OUT 1620 )({DFXIN(GP+»G)¢GP=14GRP)
272 CONTIAUE
274 IF(THXC.EQ.C) GO TO 276
DO 275 G=1,GRP
CHERAARARRRARRTARARARRRAR  CARD 17F #RRRRSARRRRRRRRBBEFRRARIARSAZSEARDRARRBRN RN
READ (IN,36C) (DCXIN(GP,G)yGP=1,CRP)
WRITE(OUT,630) (DCXIN(GP+G),GP=1,GRP)
275 CONTINUE
276 CONTINUE

C . CC014180
C ASSIGNMENT CF CCMPOSITICNS TC REGICNS C0014190
c . €001420C
CO 300 R=1,REG C0Q14210
IF (NCMP(R).NE.I) GC TC 300 . CC014220
DO 29C G=1,GRP 0C014230
IF(THFEDB.EC.C) GC TQ 278
TSIGFF{R,G)=DFFINI(G)
TSIGCF(R,G}=DFCINI(G)
TSIGTF(R,G)=DFTINI(G)
TSIGFC(R,G)=DCFIN(G)
TSIGCC(R,G)=DCCINIG)
TSIGTC(R,G)=DCTINI(G)
278 SIGF(RyG)=SIGFIN(G)
SICC(RyG}=SIGCIN(G) v 00014250
SIGT(R,G)=SIGTIN(G) 00014260

VIR:GI=VI{(1,G)

VINVIR,G)=1.0/V{R,G)

DO 28C GP=1,GRP €0014270
IF(THFEDB.CC.C) GC TG 279

TSIGXF(R,GP,G)=DFXIN(GP,G)

PAGE COC4
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FORTRAN IV Gl

g172
0173
0174
0175
017¢
01177

o178
01179
0180
o1e1
olre2

ClE3

OlE4
0185

o18¢
o187
Q1¢¢
0189
0150
n1s1
0162
0163
0154

0195
0196
0197
0158
0159

02CC.
0201
g2¢2
02€3

02C4
cacs

02C¢
02¢7
c2Cce
0209

0210
0211
0212
0213

RELEASE 2.C INPTA2 DATE = 78174 12700721

TSIGXC(RsGP¢GI=DCXIN{GP+G)
279 SIGX{R,GP,G)=SIGXIN(GP,G)
28C CONTINUE

26C COANTIAUE 0001429C
380 CONTIANUE *€C0143C0
31C CONTINYE €C014310

c , €CCl432C
o SET FLEL(R)=0 FGR NCN FISSICN REGICNS €001423C
C . €CC14340
00 311 R=1,REG €CC14350
FUEL(R)=0 0CC014360

DO 311 G=1,GRF 0CC14370

IF{ ABS(SIGF{R,G))+GT.ZERC ) FUEL(R)=1 N 0C014380

311 CONTINUE €C01439C

o . €CC144CC
IF (XEN.EC.0) GC TO 330 . €CGl44l1C

C sxddsskkngdhktnkhtRd CARD 18 PRI E SRR ER RIS RSS2 RRRR 2] CCCl4420
READ {IN,2.0) GAMAX,GAMAI 00014430

v WRITE (OUT,56C) GAMAX,GAMAI 00014440
C RdRdRRRedRateadan CARD 19 (2R SR SRR R 22 RS RRRRRRRRE L] 0CCl445C
D0 32C R=1,REG : 00014460

READ { IN,3€0) XENON(R),IODINE(R),(XABStRsG)yG=1,GRP) C0014470
WRITE(OUT,570) XENON(R)ICOINE(R) » (XABS{RyG)¢G=1,GRP) C0014480

320 CONTINUE €0014490
339 CONTIAUE 0C014500
IF (STEADY.EQ.2) GO TC 345 0C014510
IPP=GRP €001452C

IF (STEADY.EQ.0) IPP=GU €0014530

DO 340 G=1,!PP : 0001454C

[+ shddRagnknddadsinsey CARD 20 RERRXBRBREREEEREN SR B AR RR NS C0Q14550
READ { INy360) (PSI(P,GlsF=1,PT) 00614560

WRITE (OUT,580) (PSI(P,G)yP=1,PT} 00014570

340 CONTINUE 00014580
345 CONTINUE 00014590

IFU(XEN.GE.O).AND.{ THFEDB.EQ.0)) GO TO 349
CRRARRRAARSRRRANARRARARAR  CARD 208 #HARD2RB2RRERRRAERRINRIISRDDBRRBRRRARH Ak %
READ(IN,36C) TCCOLO WFLCWO,PCWEROTHDIML,THDIM2
WRITE(OUT,640) TCCOLO,WFLCWO,POWERO,THDIM1,THDIM2
IF(THFEDBL.EC.C) GC TC 349
DO 348 I=1,REG
CHPARRRBRERRRRRBNRRNRARAR  CARD 20C ¥5ASAARR0R00040 0202 KN 2R RRBRRRERERSRA% R
READ (IN,360) ASUBH(11,CLACKII)4HTCOEF(1),SPHTC{I)
WRITE(OUT,650 }ASUBH(I)yCLACK(T)sHTCOEF(I),SPHTC(I)
CRRaddndadbaniitdbdnknns  CARD 200 HkEdAxsA k30 kkeRddbdR2 2R 00200440048 4002 009
347 READ (IN,360) TEMPF(I)yHCAPF(I)sHCAPC(1),RFACTLLI),CFRAC(I)
WRITE(OUT,655)TEMPF (1),HCAPFLI)HCAPC(1),RFACTL(I)},CFRAC(I)
34€ CONTINUE
345 RETURA

c 06014610
35C FORMAT (1216} CoCl462C
360 FORMAT (6E12.5) ] 0C014630
370 FORMATI(15A4,314) €CCCL4640

42C FORMAT (SHCCARD 04s2Xy1216/112X,1216))

PAGE COCS
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FCRTRAN IV Gl

C214
0215
021¢
c217?
ca21¢e
0213
022¢C
0221
c222
02232
0224
0225
0226
0227
0228
0229
0220
0221
0222
0223
C224
02135
g236
0227
0213¢

c213s

RELEASE

43¢
&44C
4cs
4&C
4170
4EC
46C
51C
520
520
54C
520
S¢C
57C
580
59¢
60C
61C
627
63C
64C
65¢
655
€6C
70¢

2.0 INPTA2 DATE = 78174
FORMAT (1CHCCARC 05 2Xs6E12.6/(12X,46E12.6))
FORMAT [1CHCCARD 06 +2X,1216/(12X,1216))
FORMAT (1C0HCCARD 07 ,2X,6E12.6/(12X,6E12.6))
FORVAY [10FCCARD 08 ,2X,6E12.6/112X,6E12.6))
FGRIMAT (1CHCCARD 06 ,2X,6E12.6/112%X,6E12.61})
FOQMAT (1O0HCCARC 1C 42X,6E12.6/112X,6E12.6))
FORMAT (10HCCARC 11 32X,6E12.6/112X46E12.6))
FORMAT (1GHCCARD 13 ,2X,1216/(12X%,12161))
FORMAT (10KCCARD 14 32Xy1544,314)

FORMAT (LOHCCARD 15 42X,6E12.6)

FORMAT (1CHCCARD 1€ ¢2Xy6E12.6/(12X,6E12.6))
FORMAT (10HCCARD 17 42X,6E12.6/(12X,6E12.6))
FORMAT (10HCCARC 18 ,2X,6E12.6) :
FORMAY (10HCCARD 19 ,2X,6E12.6)

FORMAT (10HCCARD 2C 92X,6E12.6/(12X,6E12.6})
FORMAT(/1X,*CARD 17D%,2X,216)
FORMAT{/1X,'CARD 178',2X44E12.6)
FGRMAT(/1X,*CARD 17C*,2X,4E12.6)
FORMAT(/1X,'CARD 17E',2X,6E12.6/(12X,6E12.6))
FORMAT(/L1X,*CARD 17F',2X,6E12.6/(12X36E12.6))
FOGRMAT(/1X,*CARD 2CB',2X,6E12.6)
FORMAT(/1X,'CARD 20C'»2X44E12.6)
FORMAT(/1Xys"CARD 2GC'+2X,6E12.6)

FORMAT (3E12.5+2112,E12.5)

FORMAT (10HCCARD 12 ,2X,3E12.6,2112,E12.8)

ENC

12/60/31

CCO014¢60
06014670
€C01468C
€C0146SC
€001470¢C
CCCl4710
Ccccl4a720
000141730
CaCl4740
CCO14175C
CCGl4160
CC014770
0C014780
0C014730
00014800

0co14810
00014820
0cgol483C
CCO14840

PAGE COC6
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PORTRAN IV G1

0001

0002
0003

0027
0028
0029
0030
0031

0032
0033
0034
0035
0036

0037
0038
0039
004
0041
0042
0043

RRLEASE 2.0

INEDA DATE = 78164 15/51/00

SUSROUTINE INEDA (PSI,wPT,PB,LR,DR,V,NU,CHI,SD,NC%P,D,SISC,SIGP,
1SISY,XENOX, IODINE, TSIGPF, TSIGCP, TSIGXP,TSIGPC, TSIGCC,TSIGXS, TSISTC00012150

. 2,TSIGTP, ASUBH,CLADK, HTCOEF,RPACT 1,SPHTC,CPRAC,HCAPC ,ACAPF, TENPF)

INPLICIT REAL*3 (A-%,0-2)
INTEGER BCL,8CR,CHANGE,DEL,DNSCAT,TAGX,IESTS,TH5,XEF,
UPSCAT,WPT, PUEL,G,GEOM,GP,3PL,GPR,5D,GL,GU,GRP,GPU,0UT,00012190

1
2
3

INTEGER

p,PL,PR,PB, PRBEND , PT , PUNBAL , PUKPRS , R,REG,SOR,
SO3CF , SORG , SOZ , STEADY , STEP , TAGC , TAGF , TAGT
BBOND

INTEGER TEFEDR,GEON1T
REAL*8 IODIKE

REAL*B LR,

NU,NOSIGPF, ¥X

COMMON /A1/GRP,EREG,PT,GL,GU,DEL, THG,IDEL

COMMON /A2/NUM,NCOMP,BCL,BCR,MTZ,NTZ,XEN,STEADY
COMMON /A3/PUNBAL, SORCE,GEOM,NTAG,NUM2,PUNPRS
COMMON/AS/IN,OUT,NERR

COMMON /AB/GAMAX,GAMAIL

COMMON /TH1/ THFEDB,NPASS,GEOM?, INDXTH,NTYPE
COMMON /TH2/TCOOLO,WFLOWO,POWSRO,THDIMI,THDIN2,CORVOL, WFLOW, POWFPAC00012320

DIMENSION
DIMENSION
DIXENSION
DIMENSTON
DIMENSION
DINENSION
DIMENSION
DIMENSION
DINZNSION
DTMFENSION
DIMENSION
DIMENSION

DIMENSION
DINFNSION
DIMENSION
DIMENS_ON

DATA NOTE1/4il o Ul
144  S,4HPHER,4HICAL/

PSI(PT,GU)

XENON (KEG) ,JODINE (REG)

Y {R3G,GRD)

PB(REG) , DR (REG) , LR (REG)

CHI (GRP) -

D (REG, GRP)

NCMP (REG)

SD{GRP,IDEL)

WPT (NUM)

RU (GRP)
SIGC{XEG,GRP) , SIGF (REG,GRP) ,SIGX (R23 ,5RP,GRP)

TSIGPP (REG,GRP), TSIGCP (RE3,GRP) , TSIGXP (REG ,GRP,GRP),
TSIGPC (REG,GRP), TSIGCC (REG,GRP) ,TSIGXC (REG,GR?,5RP),
TSIGTC (REG,GRP), TSIGTF (REG,GRP)

00012140

00012160
00012170
00012180

00012200
00012210
00012220
00012230
00012240
00012250
00012260
00012270
00012280
00012290
00012300
00012310

00012330
00012340

00012360
00012370
00012380
00012390
00012400
00012410
00012420
00012430
00012440
00012450
00012460

ASUBH (REG) ,CLADK (REG) ,HTCOEF (REG) ,RFACT1 (REG) , SPHIC (REG) 00012470

CPRAC (REG) ,HCAPC (REG) ,HCAPP (REG) , TENPP (REG)
NOTE1(9) ,NOTE2 (2),NOTE3 (6)

NOTETH (13)

J4HSLAB,4H CYL,UHINDR,4HICAL,

DATA NOTEU4/4H I=/
DATA NOTE2/4H NO ,U4H YES/

-DATA NOTE3/4HZERO,U4H JUH

JUHSYNM,4HETRY, 4H /

DATA NOTES/4H GP=/

DATA NOTETH/UH S,4HPHER,4HICAL,4H
1A, UHXTIAL,4H

J4H  RBA,UHDIAL,’H o UH
+UWHPUEL, 48 COO,4HLANT/

CALL TITLE (2)

WRITE (6,300) GRP,DEL,REG,NCOMP

NG=GEOM143+1

LBOND= 1+ 3#BCL

RBOND=1+43%BCR

NPUN=1+PUNPRS

NBAL=1+PUNBAL ,

00012480

00012490

00012500
00012510
00012520
00012530
00012540
00012550
00012560
00012570
00012580
00012590
00012600
00012610
00012620
00012630
00012640
00012650
00012660
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PORTRAN IV

00uy

0045
00us
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
2058
0059
0060
0061
0062
0063
0064
00€5

0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0085
0087
00e3
0089
0090
0091

G1 RELEASE 2.0 INEDA DATE = 78164 15/51 /00

aann

110

120

130

140

150

160

170

180
190

200
210

220

WRITE (6,310) NOTEBY(NG),NOTE1(NG¢1),NOTE1(N5+2),NOTE3(LBOND), .
140TE23(LBOND+1) ,NOTE3 (LBOND+2) ,NOTE3 (RBOND) ,NOTE3 (RBOKD+1),

2NOTEI (RBOND+2} , NOTE2 (NPUN) ,NOTE2 (NBAL)

WRITE (6,320) (WPT(¥),N=1,NUN)

¥RTTE (6,337) THG

IRITE (6,3u9)

Ni=1

pOo 110 B=1,REG

WRITE (6,350) R,N1,PB(R)

N1=P B (R)

WRITE (6,360)

KRITE (5,370) ( R,LR (R),DR(R) ,R=1,REG)
YRITE (6,2990)

1P (DEL) 120,120,130

WRITE (6,380)

G0 TO 150

WRITE (6,390) ( NOTE4,I ,I=1,DEL)

DO 140 5=1,GRP

WRITES (6,497) G&,(SD(,GP),GP=1,DEL)
CONTINY®

ARITE (6,290)

YRITE (6,410)

WRITE(6,420) (G,NU(G),CHI(G),G=1,GRP)
WRITE (6,290)

CRNOSS SECTIONS BY COMPOSITION ORDER

N=1

DO 200 R=1,REG

IF (NCMP (R).NE.N) GO TO 200
HRITE (6,430) N .
WRTTE(6,440) (G,D(R,G),SIGC(R,G),SIGP(R,G),V(R,G),G=1,GKP)
WRITE (6,290)

WRITE (6,450)

L1=1

L2=GRP

L3=GRP

1P (L2.LE.9) GO TO 180

L2=12-9 ‘

L3=L1+8

WRITE (6,460) ( NOTES,G ,G=L1,L3)
DO 190 GP=1,GRP

WRITE (6,520) GP, (SIGX(R,GP,G),G=L1,L3)
TP (L3.EQ.GRP) GO TO 210

L1=L3+1

GO TO 170

CONTINUE

CALL ERR (3,0,0,0) -

IF (N.EQ.NCOMP) GO TO 220
N=N+¢1

G0 TO 160

CONTINUE

WRITE (6,290)

00012670
00012680
00012690
00012700
00012710
00012720
00012730
00012740
00012750
00012760
00012770
00012780
00012790
00012800
00012810
00012820
00012830
00012840
00012850
00012860
00012870
00012880

00012900
00012910
00012920
00012930
00012940
00012950
00012960
00012970

00012990
00013000
00013010
00013020
00013030
00013040
00013050
00013060
00013070
00013080
00013090
00013100
00013110
00013120
00013130
00013140
00013150
00013160
00013170
00013180
00013190
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FORTRAN

0092
0093
0094
0095
0096
€097
0038
0099

0100
0101
0102

0103
ot1ou
0105
0106
0107
0108
0109
0110
o111
0112

0113
0114
0115
0116
0117
0118

0119
0120
o121
0122
0123
0124
0125
0126
0127
0128
0129
0139
0131
0132
0133
0134
0135
0136

IV Gt

RELEASE 2.0 INEDA DATE = 78164 15/51/00

WRITE (6,470)

WRITE (6,480) ( B,NCMP(R) ,R=1,REG)
VRITE (6,2990)

IP (XEN.KE.O) GO TO 230

WRITE (6,490)

30 TO 240

230 CONTINUE

C

239

WRITE (6,500)

DO 239 B=1,REG
YRITE (6,510) R,XENON (R) ,JODINE (R) ,GAMAX,GARAL

240 COMNTINOE

c
C
C

241
242
243

ano

244

246

247
248

THPRMAL HYDRAULIC DATA - CORE DIMENSIONS

IP ((THPEDB.EQ.0) .AND, (XEN.GE.O0)) GO TO 253

IRT=3¢ (NTYPE-1)

WRITE(OUT,580) (NOTETH (INT+R) ,R=1,3) ,NPASS, POWERO, TCOOLO, NPLOWO
GO TO (2u43,242,241) ,NTYPE

WRITE(OUT,550) THDIM1

GO TO 243

WRITL(OUT,630) THDINI

IP (GFOM.EQ.0) WRITE(OUT,610) THDIN2

CONTINNE

IF (THFSDB.EQ.0) GO TO 253

CROSS SECTION VARIATIONS WITH TEMPERATURE

N=1

WRITE(0UT,620)

DO 250 R=1,REG -

IP (NCMP (R) .NE.N) GO TO 250
WRITE(OUT,630) N

00013200
00013210
00013220
00013230
00013240
00013250
00013260
00013270
00013280
00013290
00013300
00013310
00013320
00013330
00013340
00013350
00013360
00013370
00013380
00013390
00013400
00013410
00013420
00013430
00013440
00013450
00013460
00013470
00013480
00013490
00013500
00013510
00013520

WRITE(OUT,640) (G,TSIGTP (R,G) ,TSIGCP(R,G),TSISPP(R,G) ,G, TSIGIC(R,G) 00013530

1,TSIGCC(R,3) , TSIGPC(R,G) ,G=1,GRP)

DO 289 I=1,2

N1=2#%(T-1)

WRITE (0UT,650)

WRITE(OUT,450)

WRITE(OUT,655) NOTETH(10+N1) ,NOTETH(11+N1)
L1=1

L2=G kP

L3=GRP

IF (12.LE.9) GO TO 246

L2=L2-9

L3=L1+8

WRITE (OUT, 460) (NOTES,G,G=L1,L3)

DO 248 GP=1,GRP

IF(I.EQ.2) GO TO 247

WRITE(OUT,520) GP, (TSIGXF (R,GP,G),6=L1,L13)
GO TO 248

"WRITF(OUT,520) GP, (TSLGXC(R,GP,G),G=L1,L3)
CONT INUE ,

00013540
00013550
00013560
00013570
00013580
00013590
00013600
00013610
00013620
00013630
00013640
00013650
00013660
00013670
00013680
00013690
00013700
00013710
00013720
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FORTRAN 1V 351

0137
0138
0139
0140
o141
0142
0143
0144
0145
o146
0147
0148

0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
o164

0165
0166

0167

0168
0169
0170

0171
0172

0173

0174
0175

0176

REL

o
Cc

FASE 2.0 INEDA DATE = 78163 15/51/00

IP(L3.BQ.GRP) GO TO 249 00013730
L1=L3+1 00013740

GO TO 245 00013750

2489 CONTINOR . -00013760
30 70 251 00013770

250 CONTINDE 00013780
251 IP(¥.EQ.NCOMP) GO TO 252 00013790
¥=8+1 . 00013800

GO TO 244 00013810

252 WRITE(0UT,660) 00013820
DO 2521 &=1,REG 00013830

2521 WRITF(OUT,670) R,TEMPP(R), HCAPP(R) ,CLADK(R),HTCOEF(R),ASUBH({R), 00013840
1SPHTC (R) , HCAPC(R) , CPRAC(R) ,RPACT1(R) 00013850

253 <QRITE(OUT,290) ) 00013860
Ni=1 ) 00013870

IP (STEADY.GT.0) N1=2 000123880
WRITE ‘6,530) NOTE2(N1) 00013890

1? (STEADY.FQ.2) GO TO 280 00013900
WRITE (6,540) 00013910

DO 254 G=1,GRP 00013920

254 WRITE (6,550) (P,PSI(P,G),P=1,PT) 00013930
IP (STEADY.EQ.0) GO TO 260 00013940
WRITE (6,560) 00013950

GO TO 280 00013960

260 WRITT (6,570) 00013970
TP(DFL.EC.0) GO TO 280 00013980

po 270 G=GL, GO 00013590

270 WRITE (6,550) (P,PSI{P,G),P=1,PT) 00014000
280 CONTINUE . 00014010
00014020

00014030

290 FORMAT ' (1HO) 00014040

300 PORMAT (1H0/25X, 18H¢#*¢ INPUT EDIT **%//3X,12,19H NEBUTRON GROUP(S) 00014050
1,,3x,12,194 DELAYED GROUP(S) ,,3X,I2,12H REGION(S) ,,3X,I2,150 CONCOO14060
2POSITION (S) /) 00014070

310 PORMAT(2X,3A4, 11H GEOMETRY ,,3X, TUHLEPT BOUNDARY ,3A4,3X, 1SHRISHT00014080
1 BOUNDARY ,3A4//2X,4SHIS THERE TO BE END OF PROBLEM PUNCHED OUTPUT00014090
2 ,A4,3X,1H,/43HOARE THE STEADY STATE PLUXES TO BE PUNCHED ,A4,2X) 00014100

320 FORMAT (38HOTEST POINTS POR FREQUENCY CALCOLAT1ON,3X, 1515/ (48X,15100014110

15)) 00014120
330 PORMAT (8HOGROUP ,I3,61H IS SPECIPIED AS THE TEST GROUP POR THE F00014130
1REQUENCY CALCULATION/) 00014140
340 PORMAT (1H0/33H REGION MESH POINT BOUNDARIES/26H NUMBER 00014150
1 LEFT RIGHT) . 00014160
350 PORMAT (4X,I3,8X,I3,4X,13) 00014170
360 PORMAT (1HO/UX, 6HREGION,4X,6HLENGTH,4X,12HMBSH SPACING/4X,6H NUNBEROOO 14180
1,5X, 4H (CM) ,9X, 4T (CM)) 000141990
370 PORMAT (SX,13,4X,P10.4,4X,P8.4) 00014200
380 PORMAT (19HO NO DELAYED GROUPS) 00014210

390 PORNAT (' OPRACTIONAL YIELD PROM DELAYED GROUP I INTO NEUTRON GROUP
1G TIMES THE DECAY CONSTANT POR DELAYED GROUP I',/2X,*GROUP',3X,10(
23X,A8,12,1X))

400 PORMAT (3X,I3,4X,10(2X,F8.5)) 00014240

PAGE 0008
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PORTRAN IV G1
0177

0178
0179

0180
0181

0182
0183

0184
01e5
0186

0187
0183
0189
0190
0161
0192

0193

0194

0195
0196
0197
0198

0199

0200
0201
0202
0203

0204
0205
0206

RELEASE 2.0 INEDA DATE = 78164 15/51,00

419 PORSAT(4X,5HGROUP,5X, 12ZHNEUTRONS PPR,6X ,THPISSION/4X,6HNUNBER, 4X,

174PISSION,11X,SHYIELD)

420 PORMAT (5X,13,6X,E12.6,6X,E12.6)
430 PORMAT (14HOCOMPOSITION ,I2/6X,SHGROUP,4X,9HDIPPUSION,6X,30HGRODP

1DEPENDENT CROSS SECTIONS,8X, 1SHAVERAGE NEBUTRON/6X,19HNUNBER COEPP
2ICTENT,6X,9H (CAPTURE) ,8X ,9H (PISSION) , 11X, 14HSPERED (CH/SEC))

440 PORMAT (7X,13,4X,E12.6,2X,E12.6,2X,R12.6,10Y,E12.6)

450 PORMAT (7X,97HSCATTERING MATRIX GP INTO G (THE TOTAL RENOVAL IS 00014320

1COMPYUTED AND STORED AS THE DIAGONAL ELENENTS)) 00014330
460 PORMAT (4H (G),1X,9(6X,A8,12)) 000143340
470 FOPMAT (34HOCOMPOSITION ASSIGNMERT TO REGIONS/22H REGION COMPOS00014350
11ITION) 00014360
480 PORMAT (5X,12,3X,I2) . 00014370
490 PORMAT (43HONO XENON BUILDUP CONSIDFRD IN THIS PROBLEHN) 00014380
500 PORMAT (7HOREGION,7X,14HCONCENTRATIONS, 10X, 13HFISSION YIELD/7H NUMO0014390
13ER, 4X, 54XENON,B8X,6HIODINE,7X, SHXENON, 8X,6HIODINE) 00014400

510 PORMAT/I?X,I2,4X,F10.5,3¥,E10.5,3X,E10.5,3X,E10.5)
520 PORMAT (2X,12,3X,9E12.6) 00014420
$30 POKRMAT (UBHOARE STFADY STATE CONDITIONS TO BE CALCULATED ? ,Ad4) 00014430
5S40 PORMAT (24HOINPUT PLUX DISTRIBUTION) 00014440
550 PORMAT ((2X,6(1H(,T3,24) ,1PE12.6))) 00014450
560 PORMAT (92HOTHE INITIAL PHECURSOR CONCENTRATIONS ARE CALCULATED FRO0014460
10M THE STEADY STATE FLOX DISTRIBUTION) 00014470
570 PORMAT (6090THE INITTIAL PRECURSOR CORCENFRATIONS ARE READ IN PFRON 00014480
1CARDS) 00014490
580 FORMAT(///V1X*THERMAL HYDRAULIC FEEDBACK DATA®/2X*PROBLEM TYPE:',5X00014500
13A4,', *,12,' PASS!, 00014510
2 /2X, *NOMINAL POWER ',E12.6,' WATTS',/2X,*INITIAL COOLANT (INLOOO14520
JET) TEMPERATURE ',E12.6,/2X,'INITIAL FLOW RATE *,E12.6) 00014530
590 PORMAT (2X,'CORE CROSS SECTIONAL AREA *',E12.6) 00014540
600 PORMAT(2X,*CORE HEIGHT *,E12.6) 00014550
610 FORMAT (2X, 'CORE WIDTH *,E12.6) 00014560
620 PORMAT (//2X,'CROSS SECTION VARIATIONS WITH TEMPERATURE (DELTA SIG00014570
1MA / DELTA TEMP) %)) 00014580
630 PORMAT(/SX,'COMPOSITION *,12/27X,*PUEL TEMP *,48X, ‘COOLANT TENP 00014590
1¢,/6X,2('GRP*, 4X,* TRANSPORT' ,6X, * CAPTURE' ,7X,*FISSION*, 18X),/) 00014600
640 PORMAT(2(6X,I3,2X,E12.5,2X,E12,.5,2X,E12.5,10X)) 00014610
650 PORMAT (//7X, *VARIATIOKS IN THE ') 00014620
655 PORMAT(7X,'DUE TO CHANGES IN THR',2A4,' TEMPERATURE') 00014630

660 PORMAT (//2X,'HEAT TRANSFER DATA',//V1X,°'INITIAL',7X,'FOEL',3X,°CLAOQOTU6U0
1D*,9X,'FILNY , 12X *H/T?,6X,* COOLANT',6X, "COOLANT', 6X, *COOLANT*,3X, *C00014650
200LANT PISS.',/1X,'REGION',5X,'PURL T',3X,*HI. CAPACITY',1X,*CONDU0O0O14660

3ICTIVITY',2X,'COFFPICTENT',7X, *ARPAY, 5K, *SPEC. HT.',2X,'HT. CAPACITO00014670.

4y* ,ux, *PRACTION',4X, 'POR. PRAC.',/) 00014680 .

670 PORMAT(1X,14,3X,9(EV12.6,1X)) 00014690
RETURN 00014700

END 00014710
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Appendix B Sample Problem

The Safety Test Facility proposed by Argonne National
Laboratory has been used as the model in the following
sample problem. See reference 3 for more information

concerning the Safety Test Facility model.



CARD
TEST

CARD
CARD
CARD
CARD

C2RD
CARD
CARC
CARD
CARD
CARD
CARD
CaRD
CARD
CARC
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

1

REGICN DEPENCENT VELCCITIES

c2
C3
Cé
cS5

cs
c?
cs
ce
ce
9
1c
1
11
11
11
11
1
1
11
11
1

12

13
14
15
15
15
17
17
17

3 2 0 1 10 10 10 1
2 €C.10CCCCD-06C.1C0COCD-C60.1CCCCCD-0E

1

92

25 36 39 41 43 45 56 71 16

0 -2 C
1 1 2

92

0.556500D+020.1351250+4020.55625C0+C10.39750004010.4028600+010.40286C0+01

0.2215730+402C.3021450402C.1€071504C20.32CC000+02

15 33 37 40 42 44 SO 64
0.65€GC00-02
0.1€CCCOC+01
0.0
0.0
0.8C€CC00-C1
0.1CCCCOC+01C.0 c.0
0+4748£15+05C, 74951 70+40€0,1455800+407
0.,4748€10+05C.7495170+408C.1436810+07
0.4748€1C+05C.T455170+08G,1234080+C7
0.4748€1D+05C.7495170+08C. 7678370406
0.4748610405C.74551704C8C.577536D+06
0.4748610+05C.745517D+08C.5237570406
0.47486104056.7495170+080.487254D+06
0.4748610+050.7495170+08C. 4545660406
0.4748€104050.7495170+080,418868D+0¢
0.4748€104050.7495170+080.3736240+406
0+2€CCCID-020.16CCOCD-010,5C0C00D-02 c

1 2 3 4 5 6 7 8
CONVERTER 1
0.25€CCOD+010,9251270-03C+1€67240-020.294377D+0C040
0+242CC00+01C.305535D-02C.384160D-020,4597020+4000.0_
0.2420000+010.3011010-01C.3447530-010,8749350+000.0

0.0 C.0 0.11931¢0-04
0.0 ! 0.0 0.0

73

84

00.10500C0D+01
10
0 2 0
0.1641920-02
0.11931¢0-04
0.0

LE



CaC 178 0.0 c.0 C.C c.0

CARD 178 0.0 c.0 0.0 0.0

CARD 178 0.0 C.0 C.0 C.0

caec 17C 0.0 c.0 c.0 G.0

CARC 17C 0.0 C.0 C.0 0.0

CARD 17C 0.0 C.0 c.0 0.0

CARO 170 0 4

CARC 14 CGAVERTER 2 0 2 0
CARD 15 0.250CC0C+010.9251270-03C.1C67240-02C425437704CC0.0 0.1641920-02
C2RD 15 04262CC0D+01C,3065350-02C.3€41600-020.4997020+0C0.0 0.11931€6D-04
CARE 15 0.242CC00+01C.31C2620-01C.35065C0-010.8762200+060.0 0.0

CARC 17 0.0 €.1641920~02C.0

CARD 17 0.0 0.0 0.119316D-04

CaARC 17 0.0 c.0 c.0

CeRD 178 0.0 C.0 c.0 0.0

CARC 178 0.0 c.0 c.0 0.0

CARD 178 0.0 C.0 c.0 C.0

CARC 17C 0.0 C.0 Cc.0 C.0

CARO 17C 0.0 C.0 0.0 C.0

CARC 17C 0.9 0.0 C.0 0.0

CARD 170 0 ¢

CARD 14 CONVERTER 2 0 2 c
CARC 15 0.25C0C00+010.9251270-03C.1€6724D-020.,254377040C0.0 . 0.1641920-02
CARD 15 0.2420€00401€.309539D0-020.3€41600-020.4597020+0C0.0 . 0411931¢D-04
CARD 15 0.242CC00+01C.419569D0-01C,4212730-010.851333D+000.0 . 0.0

~CARD 17 0.0 C.1641920-020.0 ) -

CARD 17 0.0 g.0 0.1193160-04

CARD 17 0.0 C.0 C.0

CARD 178 0.0 0.0 g.0 .. 0.0

CARD 178 0.0 0.0 0.0 . 0.0

CARD 178 0.0 - Q.0 0.0 . 0.0

CARD 17C 0.0 c.0 . 0.0 0.0

CARD 17C 0.0 0.0 0.0 0.0

8¢



[ Xt
CARC
CIRD
CARC
CaRp
CARD
CARD
CARD
CARD
CARC
CARD
CARD
CARD
CARC
CARD
CARC
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARC
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD

178
178
17C
17C
17C

170

2.0 C.0 c.0 .0

0 0
CONVERTER 4
€.25CCC0C+010.9251270-03C.1€6724D-C20.2543770+4CC0.0
0.26420¢0D0+010.3095350-02C.3€41600-020.4597C20+0C0.0

0.2420C00+010.8532860-010.7C20350-010,9519760+0€0.0

0.0 0.1641920-02C.0

0.0 C.0 0.1193160-04

0.0 0.3 C.0

0.0 c.0 C.0 C.0

0.0 c.0 0.0 .0

0.0 C.0 C.0 0.0

0.0 0.0 C.0 G.0

G.0 c.0 Cc.0 C.0

0.0 0.0 0.0 0.0
0 c

DRIVER 1

0.256CC0N0+010.1779200-04C.3368230-C30.18624CD+000.0
0+2420C00+01C.247811D0-030,4353800-030.275125040C0.0
0.2420000+010.25733€D-020,1517790-020.298844D+0C0.0

0.0 0.7393940-020.0

0.0 C.0 C.4C8422D-02
0.0 0.0 c.0

0.0 C.0 c.0 0.0
0.0 0.0 c.0 0.0
0.0 c.0 C.0 . 0.0
0.0 . 0.0 c.0 . 0.0
0.0 0.0 C:O 0.0
0.0 0.0 0.0 0.0

o c
ORIVER 2

0.2500C004010.17792CD-04C.3368230-030.1862400+0C0.0
0.2642CCOC+01C.2478110-03C.4253800-030.275129D40C0.0

0 é C
0.1641920-02
0.11931€60-04
0.0

0 2 ¢
0.7393940-02
0.4084220~02
0.0

0 2 [+
0.7393940-02
0.4084220-02

6€



CARC
CARC
CARD
CARD
CARD
CARC
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARC
CARD
CARD
CARD
CARD
CARD
CARC

CARD

CARD.

CARD
CAKT
CARD
CARD
CARD
CARD

17C
170
14
15
15
15
1?
17
17
178
178
178
17C
17C
17C

170

14
15
15
15
17
17
17
178

0.2420C0C+01C.282CCC0-020.1€26830-C20.259¢180+CC0.0

.0

0.0
0.9
0.0
(¢}
DRIVER 3

0.25CGC0C+010.17792€0-040,3368230-03C.1£624CD+0C0.0
0.,242CC0C+01C,247811D~-03C.4253800-03C.275125D+0CC.0
G.242C0C0C+010.3127950-02C+1762500-020+3C054904CC0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0

DRIVER 4

0.,25CCC00+401C.17792C0-04C.326822D-030,18624C00+40C0.0
0.2420000+4010.2478110-030.4353800-030.2751290+0C0.0
0.2420C00+010.3380350-020.1872970-020+301244D+0C0,.0

0.0
0.0
0.0
0.0 -

C.739394D-020.0

c.0
C.0
C.0
C.0
C.0
C.0
C.0
c.0

C.4(84220-02

c.0
2.0
C.0
0.0
C.0
C.0
C.0

0.7393940-220.0

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

0.4084220-02

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

0.739394D-020.0

C.0
C.0
0.0

0.408422D0-02

c.0

- Ce0

C.0
C.0
0.0
0.0

6.0

C.0

0.0
0.0
0.0
0.0
0.0
0.0

0 2 c
0.7393940-02
0.4C84220-02
0.0

0 2 ¢
0.7393940-02
0.4084220-02
0.0

ov



LARU LIE® U0 Ce0 G0 U0

CARGC 178 0.0 .0 c.0 0.0
CARD 17C 3.0 .0 0.0 .0

CARC  17C C.0 €.0 c.0 .0

CARD 17C 0.0 c.0 C.0 .0

CARC 17D ¢ ¢

CARD 14 ORIVER § 0 2 [}
CARD 15  0.25CCC00+401C.17792CD-04C.3368230-03C,18624CD+0C0,0 0.739394D-02
CARC 15  0.242CC0C+010,2478110-03C.42538C0-03C,2751290+0C0.0 0.4084220-02
CBRC 15  0.2420C00+4010.3699710-020,2611480-020,3C20040¢000.0 0.0

CARD 17 0.0 €.739394D~02C.0

CARD 17 0.0 .0 C.4C84220-02

CARD 17 0.0 0.0 .0

CARD 178 0.0 C.0 C.0 0.0

CARD 178 0.0 6.0 . 0.0 .0

CARD 178 0.0 0.0 0.0 0.0 :
CARD 17C 0.0 .0 0.0 .0

CARD 17C 0.0 .0 .0 0.0

CARD 17C 0.0 6.0 6.0 0.0

CARD 17D 0 c

CARD 14 REFLECTCR 0 2 .0
CARD 15 0.250CC0D+010.0 0.3154480-023C.1850630+0C0.0 0.80456€D-02
CARD 15  0.26420C00+016.0 0.2309120-030,2669280+0C0.0 0.4847460-02
CARD 15  0.242€C00+010.0 0.6360080-030.2€883204G00.0 0.0

CARD 17 0.0 0.8045680-020.0

CARD 17 0.0 0.0 0.4847460-02

CARD 17 0.0 c.0 0.0

CORD 178 0.0 €.0 0.0 0.0

CARD 178 0.0 0.0 c.0 0.0

CARD 178 0.0 . 0.0 0.0 . 0.0

CARD 17C 0.0 0.0 .0 0.0

CARD 17C 0.0 0.0 0.0 0.0

CARD 17C 0.0 . 0.0 0.0 0.0

187%



CARD
CARC
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARC
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD

2¢0
20¢C
2¢D
20¢
200
2¢c
200

0 :
0.8CCCCOT+032,2222220404C,1(CCCCD+C3C.36C0000+403C.0
0.4779C0C*022.19CCCCO+01C.1€CCO0D+01C.24C00CD+00
0.8CCCCC+0:€.9322220+03C,.48CLCCD-C2CL0 0.3CC00C0+00
0+47719C00+C2C.102C0CD+310,1CCCICD+C10,24C0000+0C
0.8CCCCOC+02C,9322220403C.48CC0CD-020.0 0.3CC000D+00
0.4779C0C+02¢.1ICCSC0+910.1C0C00D+01C.24C000D+0C
0.8CCCCOC+02C.9322220+403C.48CCOCD-02C.0 0.3C00000+00
0+4779C0C+22C.19CCAC0+01C.1(0CA0D+C10.2400000400
0.BCCCCOC+02C.9322220403C.48CCOC0-02C.0 0.360C000+00
0.4179¢0C+02C,10CCCED+01C.1CCCI0D+01042400000+400
0.8CCCCOC+C2C.932222D+03C,4€0C0CD-020.0 0.3C00000+00
J.4779C00+02C.1CCIACD+I10.1CCCO0D+01C.240000D+00
0.80CCC00+C2C.9322230+4930.4€CC00D0-020.0 0.300C00D+00
9.4779{??‘3ZCoIOCCQCDOOIC-lCOCOCD*OlC.ZGCQCCDOdC
0.8CCCC0OC+02C.932222D0+030.486C200-020.0 0.3000000+00
04779C00402C.10CCCCO+01C.1CCCO0D+010,240G0GD+00
0.80C0C02+4020.932223D+03C.4ECC00D-02C.0 0.3€00000+00
0.4779C0C+020.10CC0CD+010.1C0000D+010,24CC0CD+00

0.80CCCOD+020,.,933333D+030,4ECC00D-020.0 0.3C00000+00
0.0 €.0 C.0 " 0.2400000+0C

0.0 0.0 0.4800800-020.0 0.3G00000+00

(4%



CARC
CARD
CARD
CARC
CARD
CARC
CARC
CARD
CARD
CARC
CARD
CARD
CARD

22
23
27
23
217
23
27
23
21
23
21
34

*%% INPUT ECIT FCR TIME IONE 1 o=

0.1CCCCOC-02 1-.2€¢CC00D-02
0.18CCCOC-020.19CCOCD-02
5 c 0 1 0
~¢5CCCCI0-04-,5CCCCCD-04-.5CCCCCD-04
6 ¢ 0 1 S
~+5CCCCOC-04-.50C09CD-04-.5(0000D-04
7 C 0 i c
-=+5CCCC0C-04-,59CC00D-04~,5C00000-04
8 < 0 1 0
=+5CCCCOC-04-,5CCCCCD-04-.5(CCOCD-04
9 Z 0 1 0
-+5CCCI0C-04-.50CC0C0D-04-.5C00000D-04

C.0 C.0 . 0.C C.0

o

-2

ev



TEST REGION DEPENCENT VELCCITIES

$3s [NPUT ECIT #23»
3 NEUTRCN GRCUF(S) 1 CELAYEC GROUP(S) 10 REGION(S) 10 COMPCSITICALS)
CYLINCRICAL GECFETRY , LEFT BCUANCARY SYMMETRY RIGHT BGUNCARY ZERC
IS THERE TO BE END CF PRCOLEM PUNCKFED CUTPUT AC '
ARE THE STEADY STATE FLUXES TC BE PUNCFED NC
TEST PCINTS FCR FREQUEACY CALCLLATICA 15 33 N 40 42 44 S0 ¢4 13

GRCUP 3 IS SPECIFIEC AS THE TEST GRCUP FOR THE FRECUENCY CALCULATION

REGICA MESH PCINT SCUNDARIES

NUMEBER LEFT RICHT
1 1 29
2 29 3¢
3 36 29
4 3G 41
5 el 43 .
[ 43 45
7 45 c6
€ 56 1
S 1 16

1C 16 52

RECICN LENGTH FESH SPACING

NULMEER (cwy (cv)
1 €5.¢€5C0 1.9€75
2 13.5125 1.5€75
3 56625 1.9875
4 3.5750 1.9875
H 4.0286 2.0143
€ 4.0286 2.0143
7 22.1573 2.0143
e 3C.2145 2.0143
S 1C.C715 2.0143
10 32.C000 2.C000

FRACTICNAL YIELC FRCM CELAYED GROUP I INTO. NEUTRCN GROUP G TIMES THE DECAY CONSTANT FOR DELAYED GRCUP I

GRCLP I= 1 R
1 0.08¢C0
2 0.0
3 0.0
GRCLP NELTRONS PER FISSICN
NLMEBER FISSION YIELC
1 0.25C0200+01 0.10€000D+01
2 0.2420CCD+01 0.0
3 0.2420300+01 0.0

€4

747



CCMPCSITICA 1
CRCuP CIFFUSION GRZU® CEPENCENT CRCSS SECTICNS AVERAGE NEUTRGN
ALUMBER CCEFFIZIENT (CAPTLRE) (F1SSICNY SPEED (CM/SEC)
1 C.1122233+J1 C.1€67240-02 0.9251270-03 G.474861D+09
2 0.6617C6434+4CC C.384160C-02 0.3095390-C2 0.7495170+08
3 0.38C97350:CC C.344753C-01 0.3011C10-01 0.1455800+07

SCATTERING “ATRIX GP INTC G (THE TCTAL REMOVAL IS COMPUTEC AND STORED AS THE DIAGONAL ELEMENTS)

(G} GP= 1 cp= 2 GP= 3
1 C.363429C-C22.¢C C.0
2 $¢164192C-02C.5946520-02C.0
3 .0 0.116316C-04C.645854C-01
CCMPCSITIGA 2
CRCuP CIFFUSION GRQUP CEPENDENT TRCSS SECTICNS AVERAGE NEUTRON
NLVBER CCEFFICIEAT (CAPTLRE) (FISSION) SPEED (CM/SEC)
1 0.11222304C1 C.106724C-C2 0.9251270-03 0.474861D+09
2 0.£67C6404C0 C.3E4160C-02 0.3065350-02 0.749517D+08
3 043824220420 0.3529650C-01 0.31C263D0-01 0.1436810¢07

SCATTERING MATRIX 5GP INTO G (THE TCTAL REMGVAL IS COMPUTEC AND STCRED AS THE DIAGONAL ELEMENTS)

(G GP= 1 GpP= 2 GF= 3
1 C€.343429C-C20.0 c.0
2 €.164192C-020.5948%2D0-C2C.0
3 c.0 0.1133160-04C.660913C~-01
CCMPCSITICAN 3
CRGCUP CIFFLSION GRCUP CEPENCENT CROSS SECTICNS AVERAGE NEUTRGN .
AULMBER CCEFFICIEANT {CAPTLRE) (FISSION) SPEED (CM/SEC)
1 0.112233D4C1 0.1C6724C-C2 90.9251270-03 0.474861D¢09
2 0.667064D+CC 0.3€416CC-C2 0,309539D-02 0.7495170+¢08
3 0.27267204CC 0.421273C-01 0.4195650-01 0.12340804+07

SCATTERING MATRIX GP INTO G (THE TCTAL REMOVAL IS COMPUTED AND STORED AS THE DIAGONAL ELEMENTS)

(G} GP= 1 GP= 2 GP= 3
1 €.363429C-C20.0 C.0
2 0.164192C0-020.6948520~020.0
3 c.0 0.1163160-04C.840842C-01
CCMPCSITION 4
CRCUP . DIFFUSION GROUP DEPENDENT CRCSS SECTICNS AVERAGE NEUTRON
MUMBER CCEFFICIENT (CAPTURE) (FISSICN) SPEED (CM/SEC)
1 0.112223D401 C.1C6724C-02 0,9251270-03 0.4748610409
2 0.667064D+400 0.3E4160C-02 0.3095350-02 0.7495170+08

3 0.35C145D0+4C0 0.702035C-01 0.8532860-01 0.7678370+406

SCATTERING MATRIX GP INTO G (THE TCTAL REMCVAL IS COMPUTED AND STCRED AS THE DIAGONAL ELEMENTS)
6) GP= 1 GP= 2 GP= 3

1 C+363429C-020.0 Cc.0
2 C.164192C-020.6948920-020.0
3 0.0 0.1163160-040,155532C+C0
CCMPCSITION 5
GROUP DIFFUSION GROUP DEPENCENT CRCSS SECTIONS AVERAGE NEUTRCN
AUMBER CGEFFICIENT (CAPTURE) (FISSICN) SPEED (CM/SEC)
1 0.17€981D0+01 0.336823C-03 0.1775200-04 0.474861D0+09
2 0.1211550401 0©.435380C-03 0.2476110-03 0.7495170+08
3 0.111541D04C1 0.,151779C-02 0.257338D-02 0.5775360+06

SCATTERING MATRIX GP INTO G (THE TCTAL REMOVAL IS COMPUTED AND STORED AS THE DIAGONAL ELEMENTS)

1174



{6} =1 ¢p= 2 GP= 3

1 Ce7748550-020.0 c.0
2 0.735394C-C20.47£7410-C20.0 N
3 .0 0.4086220-020.409117C-02
CCMPCSITICN [
CRCUP CIFFUSICA GRCUP CEPENDENT CRCSS SECTICNS AVERAGE NEUTRCN
ALVBER CCE=FICIENT. ({CAPTLRE) (FISSICN) SPEED (CM/SEC)
1 0.17£3310+C1 .226823C-62 0.17752C0-04 0.4748610409
2 .12115504+01 0.425390C-02 0.247€110-03 0.749517D4CE
3 04111253041 0.162683C-02 0.2820000-02 0.533757D40C6

SCATTERIN: MATRIX GP INTO G (THE TCTAL REMCVAL IS CONPUTEC AND STCRED 2S THE CIAGGNAL ELEMENTS)

(4} GP= 1 GP= 2 GP= 3
1 C.774855C-023.0 C.0
2 Ce736394C-C20.4T7£741D-02C.0
3 0.0 0.40€4220-020,444€83C-02
CCMPCSETICA 7
CRCuP CIFFUSIOAN GROUP CEPENCENT CRCSS SECTICNS AVERAGE NEUTRON
ALMBER CCEFFICIENT (CAPTURE) (FISSION) SPEED (CM/SEC)
1 0.17£981D¢C1 (€.336823C-02 0.117752CD-04 0.474861D+09
2 0.1211550+01 (€.435380C-03 0.,2478110-03 0.7495170+08
3 0.11€9080+01 0.176250C-02 0.3127950-02 0.487254D+0¢

SCATTERING MATRIX GP INTO G (THE TCTAL REMCVAL IS COMPUTED AND STCRED AS THE ODIAGONAL ELEMENTS)

(G) GP= | cP= 2 GP= 3
1 Ce7745550-C20.0 0.0
2 C.739394C-020.47€7410-020.0 ®
3 c.0 0.40€4220-02C.489045C~-02
CCMPCSITICN 8
CRCUP DIFFUSIOA GROUP CEPENDENT CRCSS SECTIONS AVERAGE NEUTRGCN
NUMBER  CCEFFICIENTY ({CAPTURE) (FISSION) SPEED (CM/SEC)
1 0.17€69210+C1 0.226823C-C2 0.17752CD~0Q4 0.474861D+09
2 041211550401 0.435380C-03 0.2478110-03 0.7495170+08
3 0.11€6520+C1 0.187297C-02 0.3380390-02 0.4545660¢06

SCATTERING MATRIX GP INTO G (THE TCTAL REMCVAL IS COMPUTED AND STCRED AS THE DIAGONAL ELEMENTS)

(c) GP= 1 GP= 2 Gp= 3
1 C.774855C-G20.0 0.0
2 C.735394C-020.47€7410-02C.0
3 0.0 0.40€4220-020.525236C-02
CCMPCSITION 9
GRCUP CIFFUSION GROUP CEPENCENT CRCSS SECTICNS AVERAGE NEUTRON
AUMBER CCEFFICIENT (CAPTURE} (FISSION) SPEED (CM/SEC)
1 C.17€6981D+401 0.3368230-02 0.117792CD-04 0.4748610+09
2 0.1211550+4C1 0.425380C-03 0.247811D-03 0.7495170+08
3 0.11C374D0401 0.201148C-02 0.3£9971D-02 0.418868D406

SCATTERING MATRIX GP INTO G (THE TOTAL REMOVAL 1S COMPUTED AND STCRED AS THE DIAGONAL ELEMENTS)

{G) GP= 1 GpP= 2 GP= 3
1 C.7748550-020.0 0.0
2 C.736394C-020.476741D0-020.0
3 C.0 0.4084220-020.571119C-02
CCMPCSITION 10 )
CRCUP OIFFUSIOA GROUP CEPENDENT CRCSS SECTIONS AVERAGE NEUTRON
NUMBER CCEFFICIENT (CAPTLURE) (FISSION) SPEED (CM/SEC)
1 0.18C1190+01 0.315448C-C2 0.0 0.474861D+09

2 0.1248780+401 0.230913C-02 0.0 0.749517D+08

o
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SCATTERING *ATRIx GP INTO G (THE TCTAL REMOVAL IS COMPUTED AND STCRED #S THE CIAGCNAL ELEVENTS)
{G) GP= 1 cp= 2 GP= 3

1 €.836113C-C20.0C C.0
2 0.804568C-620.50758370-02C.0
3 .0 0.4847460-02C.636C08C-03

CCMPCSITION ASSIGAMENT TC REGICNS
REGICN CGMPCSITICN

1 1
2 2
3 3
4 4
s 5
¢ ¢
1 1
e ]
S S
1C 10

NC XENCN BUILDUP CONSICERC IN THIS PRCELEM

THERMAL HYCRAULIC FEEDEACK CATA

PRCEBLEM TYPE: RADIAL, 1 PASS

ACMIN2L PCWER 0.13C0CCC¢03 WATTS

INITIAL CCCLANT (INLET) TEMPERATURE 0.8CC0COC+02
INITIAL FLOW RATE 0.322333D+4C4

CCRE FEIGFT 0.3€03C0C+03

CRCSS SECTION VARIATICAS WITH TEMPERATURE (DELTA SIGMA / DELTA TEMP)

CCMPOSITICN 1

FUEL TEMP v : CCCLANT TEMP _

GRP  TRANSFORT CAPTURE FISSICN GRP  TRANSPCRT CAPTURE FISSICA
1 0.0 0.0 0.0 1 0.0 c.C 0.0
2 0,0 0.0 0.0 2 0.0 0.0 0.0
3 0.0 0.0 0.0 3 0.C c.C 0.0

VARIATIONS  IN THE
SCATTERING MATRIX GP INTO G (THE TCTAL REMOVAL IS COMPUTED AND STORED AS THE DIAGCNAL ELEMENTS)
CUE TO CHANCES IN THE FUEL TEMPERATLRE

G GP= 1 GP= 2 GP= 3
1 c.0 0.0 0.0
2 C.0 0.0 0.0
3 C.0 0.0 €.0

VARTATICNS IN THE
SCATTERING MATRIX GP INTO G (THE TCTAL REMOVAL IS COMPUTED AND STGRED AS THE DIAGONAL ELEMENTS)
CUE TO CHANGES IN THE CCCLANT TEMPERATLRE )

(G) GP= 1 GP= 2 GP= 3
1 c.0 0.0 c.0
2 C.0 0.0 c.0

3 Cc.0 0.0 0.0

LY



CCPPOSITION 2

FLEL TEwP CCCLANT TEMP
CRP TRANSFCRY CA?TURE FISSICA GRP TRANSPCRTY CAPTURE FISSICA
1 0.0 ¢.C 0.0 1 0.0 0.0 .0
2 0.0 el 0.0 2 0.C 0.C 0.0
3 0.0 0.C 0.0 3 0.0 QG.C 0.0
VARIATICAS IN THE
SCATTERING ¥ATRIX GP INTD G (THE TCTAL REMCVAL IS COMPUTED AND STCRED AS THE CIAGCNAL ELEMENTS)

CUE TO CHANCES I[N THE FUEL TEMPERATLRE
(G) GP= 1 CP= 2 GP= 3
1 C.0 C.0 C.0
2 c.0 .0 c.0
3 c.0 0.0 Ce0
VARTATICNS IN THE
SCATTERING MATRIX GP INTO G (THE TCTAL REMCVAL IS COMPUTED AND STCRED AS THE DIAGCNAL ELEMENTS)
CUE TO CHANGES IN THE CCCLANT TEMPERATLRE
(c) GpP=1 GP= 2 GP= 3
1 C.0 c.0 c.0
2 C.0 c.0 C.0
3 C.0 0.0 .0
CCMPOSITION 2
FLUEL TEMP CCOLANT TEMP
CRP TRANSFCRT CAPTURE FISSICN GRP TRANSFCRT CAPTURE FISSICA
L]
1 0.9 0.0 0.0 1 0.C 0.C 0.C
2 0.0 c.C 0.0 2 0.0 0.C 0.0
3 0.9 0.0 0.0 3 0.0 C.C 0.0
VARTATIONS IN THE
SCATTERING MATRIX GP INTO G (THE TCTAL REMOVAL IS COMPUTED AND STCRED AS THE DIAGONAL ELEFENTS)
CUE TO CHANCES IN THE FUEL TEFPERATLRE
{6) Gp=1 GP= 2 GpP= 3
1 c.0 6.0 c.0
2 C.0 0.9 C.0
3 C.0 0.0 .0
VARTATIONS IN THE
SCATTERING MATRIX GP INTO G (THE TCTAL REMOVAL IS COMPUTED AND STORED AS THE DIAGONAL ELEMENTS)
CUE TO CHANCES IN THE CCCLANT TEMPERATLRE
(G) . GP=1 GP= 2 GP= 3
1 c.0 0.0 0.0
2 C.0 0.0 C.0
3 0.0 0.0 0.0
CCFPOSITION 4
’ FUEL TEMP CCGLANT TEMP
GRP TRANSFORT CAPTURE FISSICN GRP TRANSPORT CAPTURE FISSICA
! 0.0 0.0 0.0 1 0.0 0.C 0.0
2 0.0 0.0 0.0 2 0.0 0.C 0.0
3 0.0 0.0 0.0 3 0.0 0.0 0.0
VARI[ATIGNS IN THE
SCATTERING MATRIX GP INTO G (THE TCTAL REMOVAL IS COMPUTED AND STORED AS THE DIAGCAAL ELEVENTS)
CUE TO CHANCES IN THE FUEL TEFMPERATLRE
(G} GP=1 - GP= 2 GP= 3

8%



w N -

(G)

({3]

(G)

(6)

LeV Ve
C.0 c.C
C.0 c.c

VARIATICNS IN THE
SCATTERINC PATRIX

GPr= 1
c.0 c.0
Cc.0 0.0
c.0 g.C

CC¥MPOSITION ¢

CRP TRANSFCART

1
2
3

o000
.« o o
[ =N &)

VARTATICNS IN THE
SCATTERING MATRIX
CUE TO CHANCES IMN

Gp=1
c.0 0.
€.0 0.
c.0 0

[=XoNe]

VARTATIONS IN THE
SCATTERING MATRIX

GP=1
C.V
C.0
c.0

oo0o
[« NeXe)

CCrPOSITICN €

GRP TRANSPORT

1
2
3

o0 o
o0 o

VARTATIONS IN THE
SCATTERING FATRIX
"CUE TO CHANCGES IN

GP= 1
c.0 0.0
C.0 0.0
C.0 0.0

VARIATIONS IN THE
SCATTERING MATRIX

GP= 1
c.0 0.0
c.0 0.0
c.0 c.0

CCFPOSITION 7

c.0
c.a

GP INTO G

CP= 2

(s X+ XY
00O

FUEL TEMP
CAPTURE

o0o
o o 0
[e W* N =)

GP INTO 6
THE FUEL
cP= 2

[~ N X-]
[~ X=Ne]

GP INTO G

cp= 2

[« NeXo]
Q00

FUEL TEMP
CAPTURE

[-NeN=]
o o o
[sX=X-]

GP INTO G
THE FUEL
GP= 2
C.0
c.0
c.0

(THE TCTAL REMOVAL 1S CCMPUTED AND STCREC #S THE CIAGONAL ELEMENTS)
CUE TO CHANCES IAN THE CCCLANT TEFPERATLRE

GpP= 3

FISSICN

0.0
0.0
0.0

CCCLANT TEMP

GRP TRANSPORT CAPTURE FISSION
1 0.¢C 0.0 0.0
2 0.C ¢.C 0.C
3 0.C G.C C.0

(THE TCTAL REMCVAL IS COMPUTED AND STORED AS THE CIAGONAL ELEMENTS)

TEVMPERATLRE
cp= 3

(THE TCTAL REMCVAL IS COMPLUTED AND STCRED AS THE DIAGONAL ELEMENTS)
CUE TO CHANCES IN THE CCCLANT TEMPERATLRE

GP= 3

FISSICN

o.o
6.9
0.0

CCCLANT TEMP

GRP TRANSFCRT CAPTURE FISSICA
1 0.0 0.¢c 0.6
2 0.0 0.¢ 0.c
3 0.0 0.0 0.¢

(THE TCTAL REMCVAL IS COMPUTED AND STCRED AS THE CIAGGNAL ELEMENTS}

TEMPERATLRE
GP= 3

GP INTO G (THE TOTAL REMOVAL IS COMPUTED AND S}ORED S THE DIAGONAL ELEMENTS)
CUE TO CHANGES IN THE CCCLANT TEMPERATURE'

GP= 2
¢.0
C.0.
c.0

Ge= 3

537



(G}

3]

(G}
1

{G)

(G)

FLEL TEMP CCOLANT TEMP

cap TRANSFCIRT CAPTURE FISSICN GRP TRANSFCRT CAPTURE FISSICA
1 .0 0.0 - 0.0 1 0.0 0.0 C.C
2 C0.C 0.0 0.0 2 0.0 0.0 0.C
3 9.9 0.0 0.0 3 0.0 0. G.C

VARTATICNS IN THE
SCATTERING MATRIX GP INTO G {(THE TCTAL REMCVAL IS CCMPUTED AND STCRED AS THE OIAGCANAL ELEMENTS)
CLE TC CHANCES IN THE FUEL TEMPERATLRE .
GP= 1 GP= 2 GP= 3
c.0 0

.0
.0

[-X-X-]
o000
[~ N~ X~

Q.
0.

VARTATICONS IN THE
SCATTERING MATRIX GP INTO G (THE TCTAL REMCVAL IS COMPUTEDC AND STORED AS THE CIAGONAL ELEMENTS)
CUE TO CHANGES IN THE CCCLANT TEMPERATLRE

GP=1 CcP= 2 GP= 3
C.0 0.0 0.0
C.0 0.0 C.0
c.0 0.0 g.0
CCMPCSITION &
FUEL TEMP CCCLANT TEMP
CRP TRANSFORT CAPTURE FISSICN GRP TRANSFCRT CAPTURE FISSICA
1 0.0 0.0 0.0 1 0.0 0.0 .0
2 0.0 0.0 0.0 2 0.0 0.0 0.C
3 0.0 0.C 0.0 3 0.0 G.C 0.C

VARIATIONS IN THE
SCATTERING MATRIX GP INTO G (THE TCTAL REMOVAL IS COMPUTED AND STORED AS THE DIAGCNAL ELEMENTS)
CUE TO CHANGES IN THE FUEL TEFMPERATLRE

GP= 1 GP= 2 GpP= 3
.0 0.0 0.0
.0 0.0 0.0
.0 0.0 0.0

VARTATIONS IN THE
SCATTERING FATRIX GP INTO G (THE TCTAL REMOVAL IS CCMPUTED AND STCRED AS THE DIAGONAL ELEMENTS)
CUE TO CHANGES IN THE CCCLANT TEMPERATLRE

GP= 1 GP= 2 GP= 3
C.0 0.0 C.0
C.0 0.0 .0
C.0 0.0 0.0
CCMPOSITION S .
FUEL TEMP CCCLANTY TEMP
GRP TRANSPORT CAPTURE FISSICN GRP TRANSPORTY CAPTURE FISSICA
1 0.0 0.0 0.0 1 0.0 0.0 0.0
2 0.0 0.0 0.0 2 . 0.0 0.0 0.0
3 0.0 C.0 0.0 3 0.0 0.6 0.0

VARIATIONS IN THE .
SCATTERING MATRIX GP INTQ G (THE TCTAL REMOVAL IS COMPUTED AND STORED AS THE DIAGONAL ELEMENTS)
CUE TO CHANGES IN THE FUEL TENMPERATLRE
GP= 1 GP= 2 Gp= 3
€.0 0.0 0.0
c.0 0.0 0.0

0S



G (THE TCTAL REMCVAL [S COMPUTED AND STORED AS THE DIAGCNAL ELEMENTS)

3 c.0 0.0 0.0
VAR[ATIONS IN THE
SCATTERING MATRIX GP INTO
CLE TGO CHANCES IN THE CCCLANT TEMPERATLRE
(G} GP= ] GP= 2 GP= 3
1 .0 0.0 c.0
2 c.0 6.0 C.0
3 C.0 0.0 ¢.0
CCPPOSITICN 16
FUEL TEMP
GRP TRANSPQORT CAPTURE FISSICN
1 0.0 0.0 0.0
2 9.3 0.C 0.0
3 0.0 0.0 0.0
VARIATIONS [N THE
SCATTERING MATRIX GP INTO

(G)

(G)

HEATY

REGICA

OVDNONDWN -

-

CUE TO CHANCES IM THE

GP= 1
€.0 0
c.0 0
c.0 0

VARTJATIGONS IN

SCATTERING MATRIX

GP= 1
C.0
C.0
C.0

TRANSFER DATA

INITIAL
FUEL T

0.8C0000C+C2
0.8CC000C+C2
0.8C000CC+C2
0.8CCCCCC+C2
0.8CC030C+C2
0.8CC020C+C2
0.8€C0C0C+C2
0.800000C+C2
0.8CC00CC+C2
C.0

'0
.0
.0

0.
a.
0.

Cp= 2

THE
GP INTO

GP= 2

0 0.0
0 c.0
0 c.0

FUEL
HT . CAPACITY

0.522333D+03
0.6223330+03
0.5233330+03
0.522333D+C3
0.6223330403
0.5223330403
0.6223330+C3
0.523333D+03
0.523333D0+03
0.C

C.0
e.0
0.0

GRP

1
2
3

TRANSPCRT

[~ X-N-]
[-N-¥-)

G (THE TCTAL REMCVAL IS CCMPUTED AND STCRED AS THE

GP= 3

FUEL TEMPERATLRE

G (THE TCTAL REMCVAL 1S CCMPUTED AND STORED AS THE
CUE TO CHANCES IN THE CCCLANT TEMPERATLRE

GpP= 3

CLAD
CCACUCTIVITY

0.1CCCCCD+01
C.1€0C00D+01
0.1CCCO0D+01
0.1CCCOCD+01
0.1€9C00D+01
0.1CCCO0D+C1
0.1CCC00D+01
0.1CCCO0D+01
0.1CCCO0D+01
0.0 .

FILV
CCEFFICIENT

C.10CCCOC+01L
C.10CCCOD+01
c.10C€CCOC+O01
c.1C¢Cco0C+01
C.19CC000+01
0.10CCCGD+01
C.10CCCO0+01L
0.100C000+01
0.10C0C0C+01
C.0

ARE STEADY STATE CONDITICNS TO 8E CALCULATED ? YES

ARE THERE ANY TIME DEPENCENT CHANGES IN THE

CROSS

TIME

LCNE
1
1
1

SECTION DATA

CROSS SECTION. GROUP  REGIGA

CAPTLRE
CAPTLRE
CAPTLRE

YES

H/T
AREA

0.477900D+02
0.4179CCD+02
0.4179000+402
C.47790CD+02
0.477900D+402
0.417900D+02

0.47790CD+02

0.477900D0+02
0.4779000+02
0.0

TOTAL LINEAR TOTAL GQUADRATIC
CHANGE CHANGE
1 5 ~-.5CC000-04 0.0
2 S -.50C000-04 0.0
3 5 ~+5CC00D-04 0.0

CCOLANT
SPEC. HT.

0.24CCCOC+CO
0.2400CCC+CO
0.2400CCD+CO
0.240CCOC+CO
0.24C0C0C+CO
0.240CCOC+CO
0.240CCCC+CO
0.2400CC0+CO
0.2400CCC+CO
0.2400C0C+CO

CCCLANT TEMP
CAPTURE

[-X-X-]
o o @
oMo

FISSICA

o0
R
[~ NN

CIAGGNAL ELEMENTS)

DIAGONAL ELEMENTS)

CCCLANT
HT. CAPACITY
0.48CCCC0-C2
C.4€80CCCD-02
0.480CC0D-C2
0.480CCCO-C2
0.4€0CC0OD-02
0.48CCCCD-C2
0.48CCC0CC-C2
0.48CC000-C2
0.480CC00~C2
0.480C000-02

CCCLANT
FRACTICAM

€.3CCCCCC+CC
C.3CC0CCC+CO
C.3CCCCCO+(CO
C.3GCCCCE+(CO
0.30CCCCC+CO
0.30CCCCC+CC
0.30CCCOC+CO
0.30LC0CGC+CO
€.30CCCCO+CC
0.3CC0CC0+CO

CCCLANT FISS,.
PCwhe FRAC,

IS



1 CAPTLRE 1 6 -+58CCCO-04 0.0
1 CAPTLRE 2 & =+ SCCCCO-0A 0.0
1 CAPTLRE 3 [ ~.5CCCCO-C4 0.0
1 CAPTLRE 1 7 -,5CLC00-CA 0.0
1 CAPTLRE 2 7 - SCLCTO-C4 0.0
1 CAPTLRE 3 7 «.5CCCCO-04 0.0
1 CAPTLRE 1 8 -.50CC00-04 0.0
1 CAPTLRE 2 8 -+ SCCCCD-C4 0.0
1 CAPTLRE 3 8 -.50CC0D-04 0.0
1 CAPTLRE 1 9 -+50CCCO-C4 0.0
1 CAPTLRE 2 9 -+.5CCC00-04 0.0
1 CAPTLRE 3 9 =.5CCCCD-C4 0.0

TFERMAL HYCRAULIC TIME OEPENDENT CHANGES (TIME ICNE 1)

FLCW RATE INLET TEMPERATURE
TCTAL LINEAR 0.C 0.2
TCTAL CUACRATIC 0.C 0.0

ARE THERE ANY TIME DEPENCENT SCURCES ? NC
ECLILIBRILM NL(G) { 1) 0.221701SC+C1( 2) C.2204154D4CL{ 3) 0.2204154D+011(

EQLILIZRILM FLLXES
11€.144932604C31{
T1C.146568304091¢(

131C.143453504C91

191C.141517604+C9(
251€.138642310+4C9¢
3i1Ce123137204C9¢
371C.121€8270+C9
43)5.85480520+C81(
49)0.62843660+C8(
€51C.5318C69D+C8(
€110.4595C140+4C8I
€7)0.2744677D¢C81
731C.265554204(81(
7910.1224265D+C81(
651C,45723030+271
611C.54655520+4C6(
11C.3408437D0+C8(
7106,.34028030+4C81(
1310.2389357D+C8(
19)C.23847750+¢C81{
2510.34453500+C8¢(
211C.3769021D+C8(
37)C.4969547D+C8(
43)C.7893¢470+C81(
49)C.€E20136504C8(
551C«7526135D+4C81{
6110.€5010880+C8(
6710.5230829D+C8(
731C.3761465D+C81(
791C.2276C100D+C8(
8510.1074589D+C8(
911C.14146700407(
11C.£2951400+C4(
710.€284974D+C4 1
131C.£2616920¢C4
19)C.£2584090¢C4(
2510.€4014130+Ca(
31)0.€8794290+041
371C.25295880+C61
43)C.2714057D+C8(
4910.4£664390+C8(

§51C.5C2341104C8(

2)C. 144922604091
8)C.1444365D+09(
141C.143199CD+091
201C.1416975D+091
2612,137754205+06G¢
321C.13185520+9(
381€.1186927D+C91
44)C,79858130+08(
50)C.60759590+081(
561C.51988610+08(
62)1C.4464845D+081
68)£.35842C2D+4081(
741C.2427513D+081(
80)C,10518320+081
8612.375020204C71
921¢.¢C {
21C.34083320+08(
8)0,34008790+081(
141€.33871920+081(
20)C.23877220+08¢(
2616.34713120+08(
321C.38659376D+081
381C.536816204081
44)C.B083047D+08(
50)C.8126656D+081
56)C.73744380+08 |
€21C.£305352D+08(
68)0.499799ED+08(
74)€.3504181D+08(
801€.2053061D+081
£610.9046941D+071(
921C.0 (
2)C. 62548450404 (
8)C.6281565D+404 (
141C. 62581840404
2010.6265592D+04 (
2610.647205204+041
32)C. 114971704051
38)C.6043536D+06(
44)0,320624704+08(
5010.48084790+08(
56)C.49893£80+081

210.1448924C+C91
G10.1442€410409¢
1510.14291250+C9(
211C.14C5644£D4CG¢
27110.13701250+0391
32)0.13C35€30+C3 1
36)G.11475890+09¢
45)0,751569304+38¢
5110.58525470+C81(
5710.50823860¢08(
6210.43305120+08¢
66)10.34171610+C8(
75)0.2179624D+081
811C.SCCI7470+CT
8710.3CCE542D+CT

3)0,3407€4CD+08(

$10.33987530+08(
15)0.33853330+408(
21)10.336267504+C81
2710.3504585D+08(
32)0.49C57EE0+08(
35)0.586C234D+08(
45)0,82001470+08¢
51)0.80232740+08¢(
5710.7214606D4081
62)0.£133C200+981

"6510.475917550+08(

75)0.3246288D+4081
811C.183916704C81(
87)10.7415114D+407¢

3)6.62539610+041

$10.6277€18D+404(
1510.6255348D+041(
21)0.£277016D+041
2710,€57817230+04¢
32)0.1707€890+05¢(
36)0.14693070+407(
4510.3619378D+08(

51)10.49125850+08(

5710.4938434D+081(

41C.14484130+09¢(
1010.14411040+09(
161C.14260350+09¢
22)C.1401559D0+09¢
2810,13519120409(
341C.1287236D+09¢
40)C.10944310+091
46)0.7131445D+08(
521C.572€€81D+08(
58)10.4964484D+08(
64)10.4151€6670408(
701C.324280€D+08(
7610.19C9C010+08(
821C.7686173D+07¢(
£8)C.2327785D+07(

4)C.3407026D+08(
10)0.33564720+081
161C.33823540D+08(
221€.3400176D+08(
2810.3548194D+08(
34)1C.41754690408(
40)C.64674080D+08(
46)0.82555260+08(
52)C.7924285D+08(
581C.70470620+08¢(
64)0.5894239D+08(
T0150.45164600+08(
76)C.2989754D+081(
82)10.1634586D+081
88)10.584503CD+0TI

4)0.6292504D+041
10)C.62738280¢+041
161C.6253505D+04(
2210,6293985D+041
281C.67454100+04(
34)0.29142670+05¢(
40)C.43252960+071
46)0.39643690+08(
52)0.49827900+4081
581C.48755880+081

5)10:1447713C+091
1110.14391530+CS(
1710.1422688C+C9l
2310.1396276L+CSH
2910.1352€3604CSH
3510.12679140+C5(
4110.1005159C+CS!
47)0.6803337D+081
5310.55807180+CE(
59)0.48443600+08(
6510,4047985C+CE(
7110.2CEC363C+0E(
7710.1648494D¢CEI
83)0.€52068CC+07(
£9)0,16593650+C 17

5)0.34C55030+0€(
11)0.2364C950+0€(
17)0.2383213C+CE{
2310.3410885C+08(
2910.2603172D+CE(
3510.43E6C500+C8(
4110.7216508C+C8(
4710.£2741600408(
53)10,78022440+0€(
5910.€872123C+08(
65)0.5679164D+08(
7110.42685630+0€(
7710.274587G0+08(
83)0.1439255C+08(
8910.43277780+07(

510.€2904560+04(
11)0.€2657090+C4!(
1710.€253054D4+04(
23)10.6318309C+04(
29)0.704171SC+04(
3510.55451570+05(
41)0,1459354C+08(
4710.42497820+081(
5310.50226520+081
5910.48023290+08(

61C.14468020+C9
1216.1436925C+C9
181C.1413C74C+C9
2410.13555520+CS
3010.1342721C¢C9
361C.124539CC+C9
421C.522836€6C+C8
48)0.€52602170¢08
541C.5444467CC+CB
601C.4721375C+08
€61C,2869118C+08
72)1C.26¢593SC+08
781C.1421802C+C8
841C.5486657C+C7
$0)C.1109422C+C7

6)0.34C4488C+08
121€.33916940+¢0E
18)C.23823930+C8
24)C.3425612C+C¢€
3010.3672¢61C0+C8
36)1C.4646902C+08
4210.761294'C+08
48)10.8252114D+C8
541C.7669C63C+08
60)0.,£65C0730+C8
6610.54575620+08

72)10.40166340+08

78)0.25C73420+08
84)0.125285504G8
§0)0,2854123D4C7

6)0.£2879710+C4
1210.62656050+C4
18)10.£2544850404
24)0.635267804C4
30)C.7632529C+04
36)0.11314570+4C6
42)0.21351210+08
48)0.44819Q950+08
54)0.50352860408
6010.472C0140+08

4



£1)0.,44235050+4C81(
671C0.353C22104CBI(
731C,23778090+C8 ¢
731C.20148110¢C8(
851C.185130904+C8(
$11C.270161604071(
11€.43734860+C5 1
T1C.435609804CS ¢
131C.423764504+C5¢
191C,43018650405¢
2510.428272804C5(
3113.4368C0050+C51
371C.5C3101104C5¢
431C.1689554D+05(
45)C.2698679D+CS
£510.21655130+C51
6110,31065210+4C5(
671C.2659971D4CS5(
131C.24137160+C51(
151C.C {
8s51C.C {
S11C.C (

REGICN

VONCWN SWN -

10

621C.45331S10+C81
68)7,38774270408¢(
T741C,3311735247%3(
801C.28747150+2€¢
861C.16024150+38¢(
§2)C.0 (
210.4373222D4+0351¢
81C.435CT7CT+351(
14)1C.4331965D+05(
201C.429€31204+051
26)10.42855410405¢
32)1C.44081370+051
381C.546142C00+05¢(
641C.20042520+05¢
50)C.30742560+05!
56)C.32526250+05¢
621C.30388570+05¢(
681C.258C9470+05¢(
741C.23578020+05¢

801C.0 {

861C.0 (
92)C.0 (

6210.44315170+081
561C.27¢¢2%60¢CEY
TS1C.3263463804G81
811G.27052C00+08¢
B110.1344E841D4081(

210.43724310405¢
$)10.435¢5750+95(
15)10.4326C54D+051(
2110.4251213D+G51
2110.425915340+G51
33)0.4461€850+051
3510.£85117604051(
45104231£69360+05(
5110.31278280+05(
5110.33265700+405¢(
6316.29¢617580D0+CS1(
6610.25C25240D+051(
751C.23135270+05¢(
g11c.0 (
21)0.0 {

64)0.4324495D4+081(
70)C.365818C0+08(
76)1C0.32354480+081(
821G,2520963D+408(
881C.10€0801D+081(

4)0.43711160+05¢(
10710.4352734D0+05(
161G.43199860+051(
221C.42871150+05¢(
28)C.4301556D405(
34)1C.453403CD+05(
4010.12067970+061(
461C.26107970+05(
52)C.31€1780D+05¢(
58)C.32807010+05¢(
64)0.28933710+405¢(
7010.24257240405¢(
T6)C.11415630+05(
82)1c.0 (
881C.0 {

TOTAL PCWER =

FRACTIONAL PCWER

0.1£6705¢C+C0
0.9751055C-C1
C.5602641C-C1
C.1161199C+CH
0.111457¢C-C1
0.1740013C-C1
0.1672132C+CO
Ce2769477C+CO
0.e893081C~C1
c.0

0.1CCCCO00+CI

PCWER (WATTS)

0.1667C560+02
0.97510590+01
C.58C026410+C1
0.11611980+02
0.11145760401
0.1740C13D+01
0.16721320+402
Ce2769477C+02
0.€893C810+01
0.C

6510.42147360+08¢
7110.35543800¢C8¢
7710.2193547C+08¢
83)0.2313265D+08(
B8910.€81238430+407¢

510.4366283C0+0%¢
11)0.4348BC75C+CSH
1710.431385404C%(
2310.42€84C23C+05¢(
2910.4316115C+051
35)0.46323C6C+C5(
4110.14349790+061(
47)0.277023C0+G05¢
5310.3178206D+051(
5910.22281920+0¢(
6510.28169360+05¢(
71)0.24532800+05(
17110.C (
8310.C {
8910.C (

FUEL TEMP

0,80444620+02
0.80462340+02
0.80£54C2D+02
0.81556450+02
0.8014C170+02
0.8020852D+02
0.8031598D¢02
0.80303270+02
0.80251550+02
0.0

£610.41627255C+0€
721C.3459327C+08
7810.31223.CC+C8
8410.20E511€0+C8
5010.5415506C+C7

610.,43¢694C0D+05
1210.4343032C+C5
1810.43C77680+CS
2641C.42824050+05
3010.433€E3GS5C+CS
3616.4781568D+CS
4210.135223CC+05
48)C.2868365D405
54)C.31789250+C5
60)C.31£987504C5
6610.2738871D+405
72)0.2647917310+C5
7810.C
8410.0
90)0.C

CCCLANT TEMP

€.8038043C+C2
0.8G395€60C+C2
0.8C67405C+C2
0.8133177C+C2
0.8011994C+C2
C.8017842C¢C2
0.8C270360+02
0.8025949C+02
0.8021524C+C2
0.8CCCOCOC+02

€6



TEST REGICN DEPENCENT VELOCITTES

TIME ICNE= 1 STEP NUMBERs 18 TIME=C.18(0C00-C2 TINE STEP=0.8150800-04

TEST F
1

OO D el AR wWN

—

CINT

MESH PCINT

15
33
37
40
42
44
50
64
13
84

FRECUENCY

6.4%1C0C+01
6.2¢18C+C1
6.0668C+C1
6.134CC+01
6.148CC+C1
6.1C96C+01
5.9612C+C1
5.5C72C+C1
4.547CC+01
4.1926C+01

FCINT-RISE FLUXES FCR CRCUP 1

c

« 1)
[
t13)
( 1%)
t 25)
( 31)
{ 37}
(&)
{ 45)
t 535)
( 61)
( 67)
1
( 79)
( €5)
( 91)

TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TOTAL
TCTAL

1.535289C+C81(
1.532527C+C8(
1.521048C4C8¢(
1.5C3915C+C81(
l.46E805SC+8(
1.41327€¢C+(81
1e254252C0+4C81(
9.78162704C71
6.672853C+C71
5.635051C+CT(
4.858262C+C71{
2.949012C+C71
2.792717C+CH
1.286462C+071¢
4.8C461CC+C6I
5742916C+C51

2)

€)
14)
2C)
2¢)
32)
3€)
44)
5¢C)
5¢)
62)
6€)
74)
8C)
8¢)
92)

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FGR

INTEGRATEC FLUX FOR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FGR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

PCINT-®ISE FLUXES FCR CRC

« 1)
«t 7
{13}
( 19)
{ 25)
{ 31

3.613128C+CT(
3.,607342C+071¢(
3.593871C+C7(
3.590485C+CT!
3.657423C+CTH
3.996816C+371

2)

€)
14Y
2C)
2¢£)
32)

1.5361850+C8( 3)
1.5311620+08( 9)
1.5182390+08( 15)
1.4965530408( 21)
1.4617210+68( 27)
1.3997620+C8( 33)
1.260416D+C0E( 3G)
A, 48472904070 45)
6.4469150407( 51)
5.507¢150+C7( 57)
4.718702D+C7( 63)
3,778C43D+C07(1 69)
2.551659D¢07( 75}
1.1052590+C7t 81)
3.94C560D+26( R7)
0.0 (

REGICN 1 GRCUP

REGICN GRCUP
REGICN GRCUP
REGICN GRCUP
REGICN GRCUP

REGICN GRCUP

- O W W N

REGICN GRCUP

REGICN 8 GRCUP
REGICN 9 GRCUP
REGICN 10 GRCUP

[V]:4 2 .

3.6125600+CT7( 3)
3,605394D¢07( 9)
3.5917670407( 15)
3.5936530+C7( 21)
3,685614D+C7( 27)
4.114314D+C7( 33)

EXPln®r)
1.0C123570¢00
1.6C1311C+00
1.CC1277D+C0
1.C01284D+00
1.CC1267D0+00
1.C012790+C0
1.0C1248C+00
1.C011530+C0
1.001C360+C0
1.C00878D+00

1.535872C+081 &)
1.5265826+08( 10}
1.515386C408( 16}
1.451846D+08( 22)
1.4539420+08¢( 2€)
1.3843640438( 34)
1.218€5610+0R( 4C)
7.5857070427( 4¢)
6.253418C+07( 52}
S$.362126C+CT7( 58]
4.,574815D+C71 64)
3.6CC2610¢07( 1C)
242907160+407( 76)
9.4¢73300+06( 82)
3.159562C+061( 88)

1 = 0.3319560¢15
1 = 0.1734210¢15
1 = G.7901840D¢14
1 = 0.507953D+14
1 = 0.4622370+14

1 = 0.419€66D¢14
1 = 0,2€2309D+15

1 = 0.2393630+15

1 = 0.555565D¢14
1 = 0.5232170+14

3.6124590+071 4)
3,6032460+407( 10)
3.56CC050+407( 1¢)
3.5595810+407( 22)
3.72207304+407( 28)
4,2¢07750+07( 34)

1.5353510408(
1.521784D408¢
1.512180D0+08(
1.4861763D+08¢(
1.4453620+08(
1.366691D+G8!(
1.1622320+081(
7.5763250407¢(
6.,0178270+4071(
5.2552070407(
4442626G0+07(
3.,4148700+07¢
2.006040D+07(
8.0764810+061(
2.4459270+061(

3.6116300+071(
3.,600950D+07(
3,5887610+407(
3,607952D+07(
3.7687510+07¢(

4.44286004071

5}
i1}
17)
23)°
29)
35)
41)
471
53)
59)
65)
m
)
83)
89)

5)
11}
17
23)
29)
35)

1.534620C+08¢
14525765C+C61(
1.5C87CS0+08(
1.4812640+08(
1.4358440+081(
1.34625C0C+08(
1.067562C+08(
7.226858C+CT(
5.5186620+407(
$.126017C+07¢(
4.27268604071¢
3,221309C+07¢
1.732274D+071
6.8517640406(
1.7856C90¢C6!

3,6104880+071
3.5985680+071
3.588244D407!
3.619772D0407(
3.8280370+07¢(
4. 66874204071

6)
12)
18)
24)
30)
3¢6)
42)
48)
54)
60)
66)
72)
78)
84)
90)

6)
12}
18)
24)
30)
36)

1.523675C+0€
1.523521C+08
1.5C4S61C+CE
1.47525SC4GE
1.42521EC+CE
1.222402C4CE
9.803156C+C1
£.929C72C4CT
5,7723430+L7
4.993€823C+07
4.11373¢C+C7
3.015265C+C7
1.494047C+C7
5.76836CC+0¢
1.165724C+06

3.609051C+C?
3.5961770+C17
3.588715C+07
3.635908C+C7
3.902861C+C?
4.948453C+C7

748



43}
49)
€%)

(39

13)
1%)
gs)

{
(
(
(
{67
{
{
{
(

91}
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL

TCTaAL

3,427623C+C7
2,7460247C¢CTH
8,0356456040 71
$.330715C+{ T
Se5666454C+07(
3.964171C+C 7!
20410259C+CTH
10136604C+CT1
1.495114C¢C61
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX

INTEGRATEC FLUX

PCINT-wISE FLUXES FOR

(

1)

7)
13)
161
25)
)
37)
43)

551}
61)
67}
73)
79}
85)

{
{
(
{
{
{
{
( 49)
{
(
(
(
(
(
(

91)
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL

6.66T864C¢C31(
6+657556C4C31(
6.634353C4C31
€.6336320+4031
6.,790122C+C3¢
9.415373C+(3(
2.67116CC+C51
2.8617383C+CG7H
4.921C31C+CTH
5.286931C+GTH
4.861501C+CTH
4.177231C+C71
3.518759C+07¢(
3.120196C+C7¢(
1.9C9674C+CT7H
2.783023C+C61(

44)
521
5¢)
62)
6E)
74)
8¢)
8¢€)
92)

FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR

GRC

2)

el
14)
20}
2¢)
32)
3¢g)
44)
5C)
56)
62)
68)
14)
8¢C)
861
92)

B.€312750+C71
8.6B835010+271(
T.R71C€20+ 7
6,720188D4+C71
5031651404071
3,719404D+CH
2.1734380+C
9.56498T0+C¢€!

451
St
571
631
691
75)
L)
8T

8.75748SC+07(
A8,5E2237C+07¢
T.6SE£83G0+07(
6.5C2675D+C71

«LE174CO+07¢
3.444090C+07¢
1.946426C+07¢
7.83871760+06(

4¢)
52}
581
64)
751
T¢6)
82)
esg)

0.0
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN

REGICN

1

9

{
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP

GRCUP

2 = C.81C123D+14
2 = 0.534718D¢14
2 = 0.,3438480+14
2 = €.3C6016D¢14
2 = 0.380573D¢+14
2 = 0.424904D414
2 = G.2676320+15
2 = 0.339835D0+15

2 = 0.8078700¢14

REGICH 1C CRCUP

up 3

6.6€675630+C3¢(
6.6541180+C3(
6.65306930+231¢
664187904031
6.866077D+C31(
1.217973D+C4(
6.382¢070+4CS1
3.3868050+4C7(
5.0692020+C7¢(
5.249151D0+07¢(
4.,7579580+57(
4.0567330+C7¢(
3,446290D0+07¢(
2.973€84D+07¢(
1.6523270+4C7(

3)

9)
15)
211
27)
33)
39)
45)
51}
57)
63)
69}
75)
81}
87)

2 = C.104453D415

6.6€66E650+03¢
6.65C347C+031(
€.62837G6D+C31
6.654637D403(
6.980218C+031
1.8C71780+04!(
1.5520600+C6(
3.8219040+071(
5$.117294D¢07(
5.16354704071
4.,648670D+07(
3.9377250+07¢
3.3621900+407¢
2.8C05080+071
1.3862950+07¢

4)
1C)
1¢)
22}
28€)
34)
4C)
46)
52}
5¢)
64)
7€)
7¢)
82}
881}

0.0

INTEGRATEC FLUX FCR REGICN

INTEGRATEC FLUX
INTEGRATEC FLUX
IETEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX

FCR
FGR
FCR
FCR
FCR
FCR
FCR
FGR

REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN

1

&> wWwN

[ AN ]

(
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP

3 = 0.1505800¢11
3 = 0.376394D+11
3 = 0.3642500+12
3 = 0.289246D+13
3 = 0.1050420+14
= 0.166191D+14

0.155794D+15

w - w
u

= 0.26454550+15
3 = 0.7343600+14

8.463C730+07¢
7.5184300+07¢
6.27836304071(

4.8013200¢07(

3.170285D+071(
1.7294650407(
€.1783850+061

6.6651860+031
6+.646346D+031(
6.6268590+031(
6.673445D403(
7.162C46D+403¢(
3.080488D+041
4.,57014704061(
4.184754D+071
5.2495790+071¢
54125499D+407¢(
4.5347960+071
3.8216210+071
3.3591320+07¢(
2.6042950+071(
1.113835D0+07(

47)
53)
59)
651
)
m
83)
e9)

S)
11)
17
23)
29)
35)
41)
47)
53)
59)
65)
m
17)
83)
89)

8.838015CC7¢
8.321768C+CTH
T.32CC59CGTH
6.047616C+07¢
4.53614CD*07¢(
2.5102260+C7(
1.522450C+07¢(
4.57425SC+06& ¢

6.66314904031(
64642235C+0C31
6.626857C403(
6.7C6007SC+03¢
T.4722440+4031¢
5.857488C4+04 ¢
1.5424340407¢(
4.4845350+07(
5.2898220+07¢(
5.046548D4GT¢(
4.4174840¢CT¢
3.706952C+07¢(
3.317272C+07¢
2.3883980+017(
8.3705010+06(

48)
54)
&C)
66}
72)
18}
84)
9¢C)

6)
12
1€)
24)
3C)
36)
42)
48)
54)
£2)
661
72)
78)
84)
901}

8.8141771C+C
8.188292C+37
7.134072C+C1
5.8100462C+C
4.2€6811C+C?
2.656262C+C1
1.325C117C+G
3.016515C+Cé¢

6.663551C+C3
6.53817€C+C2
6.£28EG7C+C3
6.7237445C4C3
8.,097555C+C2
1.194€2CC+CE
2.256585C+C1
4.72765CC+017
5.30131€C+07
4.958111C+C?
4.297897C+C1
3,60729¢€0+C7
3.23612EC+07
2.155908C+C7
5.579155C+C¢

SS



TCTAL INTEGRATEC FLUX FCR REGICN 1T GQuPp

REGICAN

VO~NOCWVNESWN M-

10

TOTAL NCRMALIZED PCwER =

NCR¥ALIZICT PinER

G.1050954C+C1
C.1C62624C+C1
C.1C63481C+C1
€.1059831C+(C1
C.1C59603C+C1
C.1C5843CC+C1
0.1055584C+Cl
G.1€50186C+Cl1
Co1C42544C+(C1
0.0

0.10555410+01

3 = 0.1486480+15

AVG, FLEL TENMP

0.804446204C2
0.804€234C+02
0,8055403C+02
0.8155645C+C2
0.8014C170+02
0.802C8520+C2
0.20315980+02
0.803C32170+02
0.8025155D+02
0.0

AVGs CCCLANT TEPMP

0.ECI6B65C+C2
0.8€39759C+C2
0.,8048767C+C2
0.8134552C+C2
0.8C13345C+C2
0.8018035C+C2
0.8C25933C+C2
0.80273C7C+C2
0.8021444L+C2
0.8€C0C00C+C2

96



TEST REGION DEPENCENT VELCCITIES
TIME ICNE= 1 STEP NUMRER= 2C TIME=C.19C0C00-02 TIME STEP=0.6658790-04

TEST PCINT MESH PCINT FRECUEANCY EXP(weH)
1 15 7.7451C+01 1.0025910+00
2 33 6.9516C¢C1 1.0022390+C0
3 37 6.5555C+C1 1.0022060+30
4 40 6.65C8L+01 1.0022250+00
5 42 6.6812C+C1 1.0022350+0C
[ 44 6.£213C+01 1.2022150+00
7 50 6.4247C+01 1.0021450¢C0
g 64 5.9251C+01 1.0019820+400
S 73 5.3387C+01 1.0017850+00
10 g4 4.5513C+01 1.0015220+400

PCINT-WISE FLUXES FCR GRCUP 1

{ 1) 1.548427C+C8L 2) 1.56482220+081 3) 1.,54BCC6C+08( 4) 1.5474790+081 S) 1.54674CC+08( 6) 1,545T78SC+0E
7) 1.5644624C+C8( &) 1,5632430+28( 9) 1.5416450408( 1C) 1.5398270+08( 11) 1.5377860406( 121 1.535511C+0¢
13) 1.523016C+C81 14) 1,5332750+4CB( 15) 1.52729C0+08( 16) 1.5240480+08( 17) 1.52C535C+C8( 18) 1.516748C+0¢€
1S) 1.512657C+CB( 2C) 1.5C92460+4C8( 21) 1.5C3487C+408( 22) 1.4983470+408( 23) 1.492787C4CE€( 24) 1.,4B8675¢L+CE
25) 1.480195C+38( 2€) 1.473G29D+38( 27} 1.465165C+08( 28) 1.4564900¢08( 29) 1.446865040€( 30) 1.43611¢6C+0¢€
31) 1.424029C+C8( 32) 1.4103490+CE( 33) 1.364765D408( 34) 1.376695D+08( 35) 1.356247C+08( 36) 1.332178C+CE
37) 1.3C3781C+C8( 3E) 1.2656590+C6( 39) 1.,227563C+08( 4C) 1.1706830+08{ 41) 1.0753C70+08( 42) S.87416SC+C7
41) 9,14731CC4C7( 64) 8,5455060+37( 45) B,C4T7179C+CT( 4&) T.530530C+07( 47) T.2723270+CT( 48} £.,97817¢C+C?
49) 6.716904C+27( SC) 6.49513604971 S1} 6.257015D0+407( 52) 6.119556D+07( 53) 5.959447C+C7( 54) 5.811884C+C7
55) 5,674426C+L71 S€) 5.5448970+07( ST) 5.4183270+07( 58) 5.2903400+07( 59) S.1€L0300+07( 60) 5.026867C+C?
61) 4.890155C+CT{ 62) 4«.T45491D+CT( 63) 4.6C4484D+0T( 64) 4+454783D+07( 65) 4.30C044C+0T( 66) 4.13950¢C+C7
67) 3.973969C+CT( 6E) 3.80175804%7( 69) 3.6227C60407{ 70) 3.4361120¢C7( 71) 3,241113C+C7( 72) 3,C23€B8CC+C7
73) 2.80965904C7( T4) 2.5673520+407( 75) 2.304470C+07( 76) 2.0180540407( 77) 1.7426380407( 78) 1.502675C+C1
79) 1.294146C+C7( BC) 1.111857D4C7( B81) 9.523809D+06{ 82) 8.1246370+06( 83) 6.892597C+06( B4) 5.802721C+Cé¢
85) 4.833019C+C6( BE) 3.96401604C61 87) 3.178364D+06{ 88) 2.4604790+06( 89) 1.796231D+406( 90) 1.172658C+Ce
91) 5.777071C+C5( 92) 0.0 {

P e e T e T W T N

TCTAL INTEGRATEC FLUX FCR REGICN 1 GRCUP 1 = 0.334546D+15
TCTAL lNTEGﬁATED FLUX FCR REGICN GRCUP 1 = 0.1747280+15

TCTAL INTEGRATEC FLUX FCR REGICN GRCUP 1 = 0.795990D+¢14

s, wWwN

TCTAL INTEGRATEC FLUX FCR REGICN GRCUP 1 = 0.511650D+14

TCTAL INTEGRATEC FLUX FCR REGICN

w

GRCUP 1 = 0.465586D¢14
TCTAL INTEGRATEC FLUX FCR REGICN

o

GRCUP 1 = 0.422691D+14
TOTAL INTEGRATEC FLUX FCR REGICN 7 GRCUP 1 = 0.2(3724D+15
TCTAL INTEGRATEC FLUX FCR REGICN 8 GRCUP 1 = C,240913D¢15
TCTAL INTEGRATEC FLUX FCR REGICN 9 GRCUP 1 = €.5589320+14
TCTAL INTEGRATEC FLUX FCR REGICN 10 GRCUP 1 = C0.5263410+14

PCINT-wISE FLUXES FCR GRCUP 2
{ 1) 3.641604C+CT{ 2) 3.641434D+CT{ 3) 3.6405260+07( 4) 3.6400870+07( 5) 3.6389300+407( 6) 3.637474C+CT
{ 7) 3.635742C+CT{ €) 3.6337670+C7( 9) 3.6315900407( 1C) 3.629261D+07( 11) 3.626844C+07( 12) 3.624415C+07
( 13) 3,622071C+CT( 14) 3.619628D+07( 15) 3,6181280+4071 16) 3.616847D+07( 17) 3.,6162970+07( 18) 3.61674CC+C7
{ 19) 3.618494C+CT( 2C) 3.621550D+407( 21) 3.627583D+4071 22) 3.6359770+07( 23) 3,64784604071 24) 3.664C61L+C?
( 25) 3.685692C+C7( 26) 3.714C4TD+0T( 27) 3.7507300+07( 28) 3.7977030+07( 29) 3.8573690+07( 30) 3.932672C+C?
{ 31) 4.027222C+G7( 32) 4.1454600+07( 33) 4.2928620+07( 34) 4.4761650+07( 35) 4.7036250+07( 36) 4.9853450+C7

LS



37
43)
4G}
£5)
61)
67)
73)
79)
€5)

- am o e o~ -

911}
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
- TCTAL

5.333751C278
0.49C041£C+271
8.824952% 427
8.092728C+77¢
€£.979828C+C7¢
5.604837C+(7(
4,020995C+37¢
2442593404271
1¢143895C+CT71
1.504658C+56(
INTEGRATEC FLLUX
INTEGRATEC FLUX
INTEGRATEL FLUX
INTEGRATEC FLUX
INTESRATEC FLUX
INTEGRATEC FLuX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX

INTEGRATEC FLUX

PCINT-WISE FLUXES FCR

(

1)

"
13)
15)
251
31)
3N
43)
49)
55)
611}
617)
73)
9
€5)

P N I e R A N P

st)
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL

6.720101C+C3¢(
6.70967CC+C31
6,686142C+231¢
6.685168C+C3(
6.842481C+C3¢(
9.485077C+C3{
2.689092C+CS¢{
2.887140C+C7H{
4.95328SC+C7(
54320571C+C7H
4.89136CC+J7¢
4.201721C+CT(
3.537835C+C7(
3.135474C+07(
1.918431C+C7¢(
2.795448C+C6(

INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX
INTEGRATEC FLUX

3
s
s
5¢)
521
6%}
Te)
8C)
g¢1
92)

FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR
cRrC
2)
el
14)
2¢)
2¢€)
32)
3e)
44)
5¢)
5¢)
62)
66)
14)
8¢)
86)
32)
FCR
FCR
FCR
FGR
FCR
FCR
FOR
FCR

FCR

Se 76610804371
3.5955180+CT¢
3.76451304207¢
7.6276350407¢
6.76T76130+CTH
S5.2534490+071(
3,746258C0+071
2.1875550+07¢(
S.£24258D¢CEL

39)
451
51)
57)
63)
69}
75)
811
87

64255264D4071
8.,8225950+07¢
8.643243D4071
7.75631204071
6.5483770+07¢(
5.09¢3820+07(
3.4€65860+071(
1.959033C+07!
7.88865CC+06!

4C)
46)
52)
58)
64)
7C)
7€)
82)
881

0.C
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN

REGICN

1
2

REGICN 10

ur 3

(
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCuUP
GRCUP
GRCUP

2 = 0.816424D¢14
2 = C.5387520¢14

0.346409D0+14

~N
L]

= 0.3082950+14
= 0.3€34090¢14

0.428067D+14

~N ~N ~ ~N
"

= £,2695970+15
2 = 0.,3422210¢+15
2 = 0.8132850+14
2 = 0.105131D¢15

64T719797D+C31(
6.7061350+C31¢
6.6827210+403¢(
6.,£€9342604+031(
6.918623D+C3(
1.22677904Cal
6.425502D0+C51
3.4095610+C71(
5.1022740+C71
5.2823550+07¢
4.786591D+37¢
4.0832770+071¢
3.4646570+¢07¢(
2.588047D+07¢(
1.659€490+4C7(

3)

9)
15)
21)
27)
33)
39)
45)
51)
571
63)
69)
751
81)
817}

€.7188890+03(
6.7C23650+03¢(
6.6820510+03(
6.7C627704031
7.033E1CD+C31(
1.8198980+041(
1.5¢25150+4C61(
3.84745604+07(
5.2109090+071(
5.22622CD+071
4.67168400+071(
3.9€03230+07(
3.,4C9946C+07¢(
2.8138660+C7¢
1.3925680+07(

4)
1c)
16)
22)
2€)
34)
4C)
4¢)
52)
58)
64)
7€)
76)
82)
88)

G.0
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN

1
2

o n »

(
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP

w
L]

0.1517460+11

3 = 0.3789€8D+11

3 = C.366700D+12
3 = 0.261204D+13
3 = 0.1C5752D+14
3 = 0.167307D+14
3 2 0.156806D+15
3 = 0.2469320+15
3 = 0.738306D¢14

6.9505560+07¢
8.8877100+0T7¢
B.525C410+07¢
7.5723490+071
6432229604071
4.834C28D+071¢
3.1912440+07¢
1.76406360¢4071
6.2178910+061

6.7173910+403¢
6.698311D0+031(
6.6784790+403¢(
6.7251200+03¢
7.216833D0+03¢(
3.1016730+041(
4.6Q01C0310+061(
4.2125890+07(
5.2835000+CT7(
5.1575570+071{
4056207404071
3.8432840407!
3,3763910¢0T¢
246165760+07(
1.1188500¢07¢

411
47
531
59)
65)
1)
17}
e83)
89)

5)
11)
1n
23)
25)
35)
41)
47)
53)
59)
65)
)
mn
83)
89}

7.759323C+C7(
B.9C3514C+071(
8.362585C+C 7Y
T.3E8242204C7(
6.089554C+07¢
4.56689804071
2.92936504C ¢
1.53226CD+C7(
446C34850+406€1

64715330C+03(
6.694147C+03(
6.678435C+G3(
6.751895C+03¢
7.5290630+C31
5.8971730+041
1.552892C+C7¢
4.5142210+G7¢(
5.3238330+C7H
5.077928D+C7(
©e643848C+0T71
3.7306960+07¢(
343340230407
24369544040 7¢(
8.4080400¢06(

42)
48)
54)
6C)
66)
72)
7€)
84)
901}

€)
12}
18)
24)
3c)
36)
42)

48)

54)
6C)
66)
72)
781
84)
90)

8.186923C+C7
8.87<- T1C+C7
8.247572C+C?
T.184€34C+C7
5.85034€C+C7
4.295604C+01
2.673652C+C1
143235370+C7
3.035777C+0¢

6.T1274CC+C2
6.690C27C+C3
6.682445C+02
6.789475C+C2
8.,1585C€C+C3
1.20285¢0+C5
2.271875C+C?
4.759G91C+¢C7
5.33522E0+C?
4.988755C+C7
4.32323CC+C7
3.627168C+C?
3.252206C+4C7
2.16587¢€0+07
5.604108C+0¢8

85



TCTAL INTEGRATEC FLUX FGR REGICN 10 GRCUP

RESCN

O ®~NOCWN S WIY

10

TOTAL NCRMALIZED PCwER =

NCR¥SL1ZEC PCWER

C.1069121C+C1
C.1870632C+C1
G.1C713C1C+C1
C.1C6724€C+C1
0.1C¢6965C+C1
0.1€65685C+C1
0.1€62551C+C1
0.1C5660¢C+C1
0.1C48243C+C1
C.C

0.10626720+01

3 = 0.149357C¢1¢

AVG. FUEL TEMP

0.80444620+02
0.806€234C+C2
0.80554C30+C2
0.6155645C+GC2
0.80L4C170+C2
0.,8020852€+02
0.8C31598C+C2
0.803C3270+02
0.80251550+C2
0.0

AVC. CCOLANT TEMP

0.80368¢64C+C2
0.8039758C+C2
C.8C4B7¢EC+C2
0.8134552C+C2
0.8013346C+C2
0.8018035C¢C2
0.8025931C+C2
0.80273G6C+02
0.8C21444C+C2
6.8CCCCO0C+C2

6%



TEST RECICN DEPEMCENT VELOCITIES
TIME ICNE= 1 STEP NUMBER= 22 TIPME=(C.2000C0C-02 TIME STEP=0.56342560-04

TEST FCINT MESH PCINT FRECUENCY EXP{WeH)
1 15 T.6744C+01 1.0028110+C0
2 33 7.1203C+01 1.8C26110+00
3 37 7.0CC2C+01L 1.0C2564D200
4 40 7.CC96C+Ci 1.0C25670+00
- 42 6.9GE86C+01 1.0025630+CC
¢ 44 6.9611C+01 © 1.€025490+00
1 50 &.TEEBC+CL 1.C024860D+00
€ 64 6,275CC+01 1.0022980+C0
S 13 5.6825C+01 1.00208CC+00
1c g4 4.9CC4C+C1 1.€C1794D+CO

PCINT-wISE FLUXES FCR CRCUP 1
(1) 1.56C144C+C8(1  2) 1.560037D+438( 3) 1.5597180+408( 4) 1.5591850+408( 5) 1.558437C+08( 61 1.55T475C+CE
( 7) 1.556296C4380 £) 1.5545C00+C8f 9) 1.5522840+¢08( 1C) 1.5514450¢08( 11) 1.549381C+08( 12) 1.547CBEC+CE
( 13) 1.54455T7C+C80 14) 1.541787D+4C8( 15) 1.5387690408( 1€) 1.535492D+08( 17) 1.5319450+¢08( 18) 1.528114C+0¢
{ 16) 1.523931C+28( 27) 1.519524D408( 21) 1,5147170¢08( 22) 1.5C9527C+08( 23) 1.5€391304+C€( 24) 1.497825C+CE
(25) 1.651203C+C8( 2€) 1.,483672D4C8( 27) 14476G39D+C8( 26) 1.4672910+¢08( 29) 1.45758SD+08( 30) 1.446761C+(E
( 31) 1.424594C+C80 32) 1442CE310+GCO{ 33) 1.4C5156C+08( 34) 1.3871750+408( 35) 1.3¢638€D+081 36) 1,34214CC+CE
( 37) 1.31352S5C4C80 3€) 1.2791370+C81 35) 1.2367T1C0+08( 4C) 1417339204080 41) 1.UE3287C+CE( 42) Ge9474G5L+(C7

<l 43} 9,215204C+CT( 44) 8,609290D+CT( 45) B8,1067050+07( 4€) T7.6869300+07( 47) 7.3319820+C7( 48) 7.029455C+CY

"0 49) 6.7869114C+CTL SC) €£.542516D4C7( S1) 6.3427570+CT( 52) 6.164216D407( 53) 6.002347D+07( 54} 5.85352(C+C7?
( 55) 5,714876C+C7( 56) 5.5842130+07( 57) 544565570+4C7( SE€) 5.3274720407( 59) 5.,1961C5C+07( 6C) 5.0€1775C+(?
( 61) 4.92392GC4CT( 62) 4,782112C+C7( 63) 4,6359330407( 64) 4,485C360+07( 65) 4.32907€D+07( 66) 4.,167652C+C7
{ 67) 4.0C0681C+CT( 6E) 3,82656T0+CT( 69) 3,64657SC+07( TC) 3.4586140+07( 71) 3.262207C+C7( 72) 3.C53305C+C?
{ 73) 2.827734C+CT( T4) 2,5837E80497( 75) 2431516G50+07( 7¢&) 2.0309050+07( 17) 1.753734C+407( 7€) 14512547C+C?
{ 79) 1,3C02323C+CT7( BC) 1.118633D+4C7( 81) 9.584407D+061( 82) B8.176324D+06( B83) 6.93643SC+061 84) 5.839627C+C¢
{ 25) 4.863754C+C6( BE) 3.689223D4C6( 8T) 3.,198573C+C6( 88) 2.4761230¢06( 89) 1.8CT651C+0¢( 90) 1.180113C+0¢
( 91) 5.813797C+C5( 92) 0.0 (

TCTAL INTEGRATEC FLUX FCR REGICN 1 GRCUP 1 = 0.337048D+15

TCTAL INTEGRATEC FLUX FCR REGICN 2 GRCUP 1 = 0.176028D+15

TCTAL INTEGRATEC FLUX FCR REGICN 3 GRCUP 1 = 0.801635D+14

TCTAL INTEGRATEC FLUX FCR REGICN 4 GRCUP 1 = 0.5154550¢+14

TCTAL INTEGRATEC FLUX FCR REGICN 5 GRCUP 1 = 0.469042D+14

TCTAL INTEGRATEC FLUX FCR REGICN 6 GRCUP 1 = 0.425826D+14

TCTAL INTEGRATEC FLUX FCR REGICN 7 GRCUP 1 = C.2C5206D+15

TCTAL INTEGRATEC FLUX FCR REGICN 8 GRCUP 1 = 0.242556D+15

TCTAL INTEGRATEC FLUX FCR REGICN 9 GRCU# 1 = 0.5625250+14

TCTAL INTEGRATEC FLUX FCR REGICN 10 GRCUP 1 = 0.52569CD+14

PCINT-WISE FLUXES FCR CRCUP 2
(1) 3.669142C+CT( 2) 3.66BSTOD+CT( 3) 3.6684550407( 4) 3.667606D407( S) 3.6666434C+07( 6) 3.66435EC+C?
( 7) 3.663204C+07( &) 3.,6612030+4071 9) 3,658596D+07( 10) 3.6566350¢07( 11) 3.6541084C+07( 121 3.,65172GC+C7
( 13) 3,64934CC+CT( 14) 3,647160D+C7( 15) 3.6453270¢07( 16) 3.644014D+07( 17) 3.64343SC+C7( 1€) 3.643862C+C7

[ 15) 3.645608C4CT1 2C) 3.649C660+07( 21) 3.65472CD+07{ 22) 3.663155D+07( 23) 3.675091C+07( 24) 3.6914C€C+CT

(

(

25) 3.713183C+CT( 2€) 3.741736D+07( 27) 3.7786820+407( 2€) 3.8260010+407( 29) 3.886119C+07( 30) 3,96200SC+C1
31) 4.057320C+C7( 32) 4,176532D04C7( 33) 4.3251550407( 34) 4.5099600+07( 35) 4.7392450407( 36) 5.023193C+C?

09



- o~ o~ o~ o~

m
“3)
49)
$5)
61
67)
13)
9
€s)
91}

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

PCINT-WISE FLUXES FCR

(

(
{
{
(
(
{
{
{
(
(
(
{
{
(
{

|8

n
13)
18}
25)
31)
37)
43)
49)
55)
61)
67)
1
75}
es)
91)

TGTAL

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

TCTAL

Se374317C+7H
8.5556 320274
E.3G23460¢071
8.153828C+ 078
7.231513C+37¢
S.6454710+C71(
4.0454C1C+2T71
2.442681C4271
1.151650C+C7¢(

1.5148140+C6(

INTEGRATEC
INTEGRATEC
INTEGRATELC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATELC
INTEGRATEC
INTEGRATEC

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

FLUX

64771316C+C3¢
6.763735C4C3¢(
€.73684CC+C3
6.735565C+(C3(
6.893724C+C3¢
9.554802C+C3{
2.7C8134C+C5(
2.9GC7577C+C7¢
4.987554C+C7¢(
5.,356356C+C71
4.923157C+C71(
4,227834C+CT1¢
3.558254C+C 7
3.151946C+CT(
1.927911C+C7¢(
2.808920C+C6(

INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

3e)
44)
571
5¢)
62)
68}
14}
8¢C)
8¢}
921}

FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR
fFCR
FCR
CRC
2)
€)
14)
2C)
2¢)
32)
3¢)
44)
5C)
5¢)
62)
68)
74)
8C)
86)
92)
FCR
FCR
FCR
FCR
FCR
FOR
FCR
FCR
FCR

5.803517N+C7{
9,7621430+407
8,8111440¢C7¢
7.987£010+4C7¢
6.8175450+C 71
5¢392C730+C7¢
3.7775650+C7¢(
2.2025¢6D+4071
546915340+ C61

39)
45)
s1)
57)
63)
69)
75)
81)
8N

6.343287D+071(
8.86C2370+07¢(
8.7C9CaTCeCTY
T7.8124980+071(
6.566514D¢07¢(
5.1325820¢071
3.4G12610+071
1.9724340+07¢
7.9422330+06¢

4C)
46}
52)
se)
64)
70)
7¢)
82)
88)

c.C
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICHN

1

8
9

REGICN 1C

(
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP-
GRCUP
GRCUP
GRCuP

N

NN

0.8225390+14
0.5428030D+14
0.349046D+14
0.3106500¢14
Ce3863420¢14
0.4313460414
0.271650D+15
Ce3447340¢15
0.8190200¢14
0.1058510¢+15

up 3

64771COTD+C3{
6.,7572C4D+C3L
6.7223510+C31(
6.743€35D+C3(
6.97C€673D+C3Y
102357120404
6.471C170+C5¢(
3.433€22D+C7(
5.137416D4+07¢(
5¢317705D+CT7¢
4.8179110+CT7¢
4.105289D+907¢(
3.484338D0407¢
3.C035480+07¢
1.6675960+07¢(
C.0 (

3)

9)
15)
21)
21
33)
39)
45)
51}
57)
63)
691}
75)
811}
8T

6.77G0STC+G3(
6.7533270+031
6.73C616D+03¢(
6,7567280+03
7.0863440+031
1.823011D+04(
1.573590D+061
3.87451CD+071(
524663504071
5.26C993D0+07(
4.706E848C+C71
3.9844350407¢(
3.428597C+071(
2.828293C+07¢(
1.3593640+407(

4)
1¢)
16}
22)
28)
34)
40}
46)
52}
58)
64)
¢
7¢)
82)
88)

REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN

1

2
3
4

v ® N oW

GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GrREUP

w

w W W

0.152889D+11
0.3€16970¢11
0.369299D+¢12
0.263271D+12
0.1€65020+¢14
0.168488D¢14
0.157881D0+15
0.2485070+15
0.7425320¢14

7.C036420+07¢(
8.955€11D407¢(
8.5838550+07T7{
7.6289910+407¢
6.368598D+07¢
4,8686050+07(
3.2134800+07¢(
1.7525130+07¢
6425992704061

6.7685690+031(
6.7492120+031¢
6.1728985D0+03(
6.775656D+4031
7.2706330+03(
3.123828D+041
4.6336730+061(
4.2642C960D40T71(
543195610+071
5.191682D0+07¢(
4.5911370+4071¢
3486641504071
3.394933040T7¢(
2.6298490+071(
1.1242850+07(

41)
47)
53)
59)
65)
1)
117)
83)
89)

5)
11
17)
23)
29)
35)
41)
47)
53)
59)
65)
71)
m
83)
89)

7.818643C+C71
8.9716SSC+0 ¢
€e456253C+CT1
7.437463C+071(
6.133981C+071
4.559431C+07¢(
2.9496820+071
1.5426920407¢
4.634584C+06(

6e7€064780+013(
&47449820403¢
€.7288900+03(
6.86257€¢D4+03¢(
7.585037C+03¢(
5.93606604C4(
1.5639180+407(
4.545714C4071(
543569990+07(
5.1113350407¢(
4.4719420+07¢
3.7528620+4C7{
3.352045C+07(
2.4115980+CT(
8.4487320+06(

42)
48)
54)
60)
66}
12)
781
84)
9C)

6)
12}
18}
24)
30)
36)
42)
48)
54)
60)
66)
72)
78)
84)
90)

8.2495#130+07
8.947417C+C7
8.31G387C+C?
7.23822CC+C1
5.892€064C+C7
44.326075C+C?
2.69212CC+C7
1.342596C+C7
3.056275C+C¢

64763E52C+C3
6.74079¢C+C2
6.73C864C+03
6.840384C+C3
8.218893C4+C2
1.21137SC+CS
2.2E7692C+C1
4.792154C+C1
5.3712940¢C7
5.021383C+07
4.35C43EC+CT
3.648415C+G?
3.269531C+07
2.17¢¢61C+C7
5.631156C+0¢

I9



TCTAL INTEGRATEC FLUX FIR REGICN 10 GRCUP

PRECLRSOR CONCEATRATION EZR CELAYEC GRCUP

{
{
(
(
(
(
(
(
(
(
(
(
(
(
(

1)
1)
13}
19)
25)
ER Q)
37)
43)
49)
55)
61)
67)
73}
7$)
€5)
91)

4.373532C ¢34
4.364115C+Cal
4,3376520+C41
4.391832C+C4!¢
4.282745C+Cal
443680230+ 04(
5.031032C+Cal
1.689561C+C4!
2.998690C+Cal
31655240404
3.106531C+G4l
24659980C+Ce !
2.413723C+C4l
0 (
0 (
0 ¢
REGICA

OO~ NS WA -

10

TOTAL NCRMALIZED PGWER =

21

£)
14}
27)
2¢)
32)
3g)
44)
S5C}
S5¢)
62)
6¢)
14)
8cC)
8¢)
92}

4.3732380+Cal
6.3507370¢C4(
$.3316823+04(
4,29¢€2255+C4l
4,28555804041
4e6021550¢C4 1
S.486144304C6(
2.0042600¢041
3.074270D+ 241
3.252€6410+C4l
3.0388670+06(
2.5606550+041
2.3578080+C4l
.0 (
o.c ‘
0.0 {

3)

9)
15)
21)
2N
33)
39)
45)
51)
57)
63)
69)
75)
81)
87)

NCRMALIZEC PCWER

C.1C77121C+C1
0.,1078642C+C1
C.1379354C+C1
C.1C75505C+Cl
0.1C74693C+C1
0.1373325C+C1
C.1069934C+Cl
C.1C63436C+C1
0.1054341C+C1

c.0

3 = 0.1501220¢15

1
4,37244704+04!1
4,3569920+041
4,326C7104+04¢
4.2513250¢041
4,29155104041
4,4619370+04(
6.8612340+04(
2.31€945040Q41
3.1278400+041
3.326581C+04¢
2.96759CD+04!
2.502591C+041
2.3135330+041
0.0 (
0.0 {

AVG,

4)
13)
16)
22)
28)
34)
4G)
4¢)
521
58)
64)
10}
7¢)
82)
88)

443711330061
4,3527510¢04¢
44320C030+041
4.2871310+04(
4.3015730¢04(
4.536C048C¢+041(
1.20680206+05(
2.6108060¢04(
3.16179:0¢041L
3,2807120+04(
2.8933800+041
2.4257310+04(
1.1415660+041(
0.0 {
0.0 {

FUEL TENMP

0.80444620+¢02
0.804¢€234C+02
0.8855403C+02
G.B81556450¢02
0.80140170+02
0.8020852D0+02
0.80315930+02
0.80303270¢02
0.80251550+02

0.0
€C.107G043D+C1

5)

11}

1M
23)
29}
35)
41)
47)
53)
59)
65)
71)
m
g3)
89)

AVG. CCOLANT TEMP

4.369300C+041(
4.348092C+041
4.31387C04+041
4.2€403SC+04(
4.31673204+G4!(
4.632325C+04!
1.434985C+051(
2.770241C+C4(
3.178217C+04(
3.228203C+041
2.816915C+04(
2.4532870+04(
0 (
0 (
a {

0.8C36864L+C2
0.6639758C+C2
0.8C48766C+C2
0.8134552C+C2
0.8013348L+02
0.8018035C+C2
6.8C25525C+4C2
0.8C273G6L+02
0,8C21443C+02
V.806CCCOC+C2

6)
12)
18}
24)
3C)
¥
42)
48)
54)
60)
66)
72)
78)
84)
90)

443666570434
4.343G4EC+04
4,307785C+04
442824250404
4.23832€C+C4
4,78158EC+C4
1.35223€6C+04
2.89837¢C+04
3.17893¢€C+04
3.169E8€60+04
2.738879C+04
2.4797380+04

C.0
0.0
0.0

Z9



3% [NPUT ECIT FCR TIME ICNE 2 #»x

CARD 21 0.1CCCCO0~-02 C~«5CCCCCOCC (]

CARD 22 0.2500800+0C

CARC 34 (0.0 C.C 0.C C.0

ARE THERE ANY TIME DEPENCENT CrANGES IMN THE

CRCSS SECTION DATA AC

TPERMAL HYCRAULIC TIME CEPENDENT CHANGES ([IFE ICNE 2 )}
FLCW RATE INLET TEMPERATURE

TCTAL LINEAR C.C 0.C

TCTAL QUACRATIC 0.C c.C

ARE THERE ANY TIME DEPENCENT SCURCES ? NC

-1

€9



TEST REGION OEPENCENT VELCCITIES

TIME ICNE= 2 STEP NUFBER= 232 TIVE=(.25CCICC+00 TIME STEP=0.875757D-02

TEST PCINT

1

OO Mt WN

—

MESH PCINT

15
33
37
40
42
44
50
66
13
g4

FRECLENCY

3.2437C+01
3.2437C+01
3.2437C+01
3.2437C+C1
3.2437C+01
3.2433C+01

3.2438C+C1

3.2438C+01
3.2438C+01
3.2438C+01

EXPIW*H)

1.317235D04C0

1.3172420400
1.,3172450+00
1.317245D+00
1.317245D400
1.3172450+00
1.3172460+00
1.3172490+400
1.3172510+00
1.3172530+00

PCINT-wISE FLUXES FOR GRCUP 1

{
{
(
(
{
(
(
(
(
{
(
(
(
(
{

1)

7)
12
16)
25)
1)
37)
43)
45)
55)
€1
67)
73)
15)
8s)
91}

TOTAL

TCTAL

TCTAL

TCTaAL

TOTAL

TCTAL

TCTAL

TOTAL

"TCTAL

TCTAL

S.6CJ232C+11¢{
G¢582501C+111¢
9.527980C+11¢
9.430416C+111(
9.268068C+111(
B.9£6855C+11(
8.26843¢6C+11(
5.842553C+111
4.315734C+111¢
3.661833C+11¢
3.1€664CC+11(
2.579437C+11(
1.826536C+111(
8.416306C+10(
3.143255C+10¢
3,757325C+C9{

2}

€)
14}
2¢C)
2€)
319)
3¢}
44)
5C)
S5¢)
62)
6€)
74)
8C)
8¢)
92)

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

PCINT-WISE FLUXES FCR CRC

{

{
(
{
{
(

1}
7)
13)
1$)
25)
i

2.261846C+111(
2.259645C¢+11(
2.255533Cc+111
2.260937C+111
2.314662C+11¢
2+4547109C+11¢(

2)
e}
14}
2C)
2¢)
32)

9.599741D+11(
9.5760510+11(
9.515C070+11¢
G.4CELT30411(
9.2396880+111(
8.8954240¢111
8.,042E72D4+11¢
S.463134D¢111
4,175C590+11¢
3.560637C+11¢
3.0765580¢11¢
2.4684310¢111(
1.€69284D¢11(
7.230€960¢1C1
2.5781C0D+1CH

3)

9)
15)
21)
27}
33)
39}
45)
51)
s7)
63)
69)
75)
81)
87}

9.5982710¢11(
9.5685730+111
3.5C0E170+11(
9.3654650+111
9.1897960+111(
B8.8C21820+11¢
7.8C€5510+11¢
5.148929C+111
4.C51179C+11(
3.5C11170+11¢(
2+9€42970+111{
2.3528630+11(
1.458534D+111
6.193€170+10(
2.0671410+10(

4)
1C}
1€)
22)
28)
34)
4C)
46)
521
S€)
64}
0y
76)
82)
88)

c.0 (
REGICN 1 GRCuP
REGICN GRCUP

REGICN GRCUP

REGICN GRCUP

REGICN GRCUP

REGICH GRCUP

~ o VM W N

REGICN GRCUP
REGICN 8 GRCUP
REGICN 9 GRCUP

REGICN 10 GRCUP

1 =
1 =

—
[]

0.,2087990+19
0.1102250+19
0.505154D+18
0.3258350+18

" 04297138D+18

0.2702100+18
0.130975D+19
0.1561150+419
0.363362D+18
0.3423030+18

up 2

2.2617810+111
2.2586400+111(
2.2552320+111
2.264726D0+111
2433489104111
2.6254610+111

3)
9}
15)
21)
27)
33)

2.261585D+11¢(
2.2581910+11¢
2.255236C+11¢(
2.2669920+11(
2.3805350+11!
2.7225850+11(

4)
10)
16)
22)
28)
34)

9.5958160+11(
9.560C520+11(
9.485348D0+111(
9.359968D+111
9.1437740¢11
8.669592D+111(
7.4557310+11t
4.8869250+111(
3.9405080+11¢
3.4204320+111(
2.8884370+111
242322820+111
1.3123590+11¢
5.2839140+101
1.600250D0+10¢

2.2612630+11¢(
2.257431D+11¢
2425565604111
2.277108D+11(
2.392854D+111
2.8427710+111

5)
1)
17)
23)
29)
35)
41
47)
53)
59)
65)
711
mn
83)
89}

5)
11)
i
23)
29)
35)

9.592374C+1 11
Ge550646SC+111
9.,4€68524C+1 11
9,232125C+11{
9.CS20410+11(
8.579456C+11 ¢
&.ESTTCTC41LL
4,6¢5727C+1 11
3.840173C+11¢(
3.,3280680+411(
2.7891620+11(
2.1C6130C+111¢
1.1332710+11H(
4,4826870+1C(
1.1682390¢10¢

2.2608240+¢111
2.2567000+111
2.2566290+111
2.286532C+111
2+4233890+111(
2.9912840+11(

6)
12)
1€}
24)
30)
36)
42)
48)
54)
6C)
€6)
12)
78)
84)
90}

6)
12}
1€)
24)
30)
36)

9.587935C+11.

G4539787C+11
9.4532520¢11
9.301€22C+11
9.023512C+11
8.437€62C+11
6.3C1777C+11
4,477481C+11
3,747€83C+11
3.253582C+11
2.686247C+11

1.971782C+11

9.77429¢6C+1C
3,7739C10¢1C
T.6267EE0+0S

2.2602750+11
2.256C47C+11
20.258322C+11
2.2988220+11
2+484034C+11
3.1745970+11

¥9



P e R e e

m
43)
49)
$5)
611
67)
LY
79)
€s)
91)

3,4C0664C+111
S.439182C+111
S.671722C+11¢
S.218145C11¢
4,513056C+1L1
3.631786Ce11 1
2.609255C+11(
1.575425C+111(
7.4309¢6C+101(
9.7157C3C+L3

TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL

TCTAL

INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEL
INTEGRATEC
INTEGRATEC
INTEGRATELC
INTEGRATEC
INTEGRATEC

INTEGRATEC

FLUX
FLUX
FLUX
FLUX
FLUX
FLLX
FLUX
FLUX
FLUX

FLLX

3¢)
44)
5¢)
5¢)
621
SE)
T4)
8¢)
8¢)
92)

FCR
FCR
FCR
FCR

FCR

34732710111
$.5722570+11(
S.¢231380¢11L
S.1144735¢11¢
4.3776363+1 11
3.4658720+111(
2.43C1C0D+111
1.4227010+11(
6.253¢110+1C!
C.C (

36)
45)
51}
5T)
63)
69)
75)
81}
817)

4.C224500¢111¢
5.6577570+111
5.561176C+11H
5.0045190+111
4423744CD¢111
3.3041330+111(
2.250489C+111(
1.2723710+11(
5.1251120+10(

4C)
48)
52)
58)
64)
10
76}
82)
88)

REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN

REGICN

1
2

8

9

REGICN 10

GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCUP
GRCuUP
CRCUP
GRCUP

GRCUP

N

N NN N NN

C.51C9270+18
0.341585D+1¢€
0.221604D¢+18
0.197175D+18
0.2455120¢+18
0.214371001é‘
0.1734200+16
0.221423D+19
C.5277700D¢18

C.682786D¢18

FCINT-WISE FLUXES FCR CRC

{

{
{
(
(
(
(
{
(
(
(
(
(
(
(
(

1)

[A)
12)
15)
25)
31
an
43)
49)
$5)
61)
67)
12)
7%)
85)
91)

4.176438C+CT71
4.172614C+C71(
4.1665090C+C7(
4.179640C+C 7
4.300316C+CT1U
€.036957C+271
1.742363C+C91
1.871315C+11¢
3,220310C+11¢(
3.469037C+11(
3.197026C+11(
2.751603C+11¢
24320709C+111(
2.058990C+11¢(
1.260469C+111(
1.837052C+10¢

TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL

INTEGRATEL
INTEGRATEL
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATED
INTEGRATEC

INTEGRATED

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

FLUX

2)
€)
14)
2¢)
2¢)
32)
3€)
44)
5C)
5¢)
62)
68)
74)
8c)
8¢)
92)

FCR
FOR
FCR
FCR
FGR
FCR
FCR
FCR

FCR

ue 3

4.1763230+C7!
4.1714120+407¢(
4.1658730+CTH
4.187835D+4071¢
4.35333504C7H
T«86513504CT7¢
4,163874D+C9!(
2,2106710+11¢
3.3128250+11¢(
3,465651D¢111(
3.129514D+11(
2.672€49D+11(
242732430¢11(
1.962412D+11(
1.0906310+11¢(
0.0 {

3)

9)
15)
21)
27
33)
39)
45)
51)
57)
63)
69)
75)
81)
87)

4.175979C+071(
4,17C1540+07(
4.1€62920+CT7(
4.1591280+07(
4443141304071
1.1694980+08(
1.,0125070+10¢
2.466204D¢111(
3.3611490+11(
3.410526D+111
3,058932D+111(
2.565C14D¢+11(
2.,2378260¢11H
1.8482150+11(
9.150506D+10¢(

4)
10}
16)
22)
2€)
34)
4C)
4¢)
52)
58)
64)
7C)
76)
82)
8e)

REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN

1

GRCUP

GRCUP

3 GRCUP

>

-~ O wn

GRCUP
GRCUP
GRCUP
GRCUP
GRCUP

GRCUP

3

w W w

w

€.950442D+14
0,244396D+¢15
0.237616D¢16
0.168658D+17
0.685243D0+17
0.,108498D¢18
0.102039D+19
0.1€61510D+19
0.484351D+18

4,445261D+111
5.7C25820+1 1
5.4881450+111(
4,8897870+111¢
4.0926320+111(
3.1348310+111¢
2.071774D+111(
1.1305920+11¢(
4,0395880+101

4417541704071
6.1685030+071
4,1675700+4071
4,214418D+07(
4.5538820+07¢
2.0G1C280+08{
2.981C690+101(
2.7345350+111(
3.440C43D+11¢
3.3671300+11¢
2.984844D+111(
2.5190360+111(
2.216225D+111
1.7187930+11¢(
7.3521820+10¢

41}
47}

~53)

59)
€5)
1)
17)
€3)
891}

S)
11)
17)
23)
29)
35)
41)
47)
53)
59)
65)
mn
17}
83)
89)

4.9€637CC11L
S.715861C+11(
5.4CS80€EC+11L
4.769318C+11(
3.643329C+11¢
2.9622890¢11¢(
1.9C1971C+11¢
9.952974D+1C(
2.5908C70+10!(

4.1764652040171
4.16174CC+071
4,165582C+071
4.234954C+CTH
4, 760565C+07(
3.813998eC+08(
1.CC597CC+11¢(
2.931860C+111(
3,4679410+11(
3,3164740+111
2.9084050+111
2.4459290¢11(
2.168766D+111(
1.57636C0+111(
5.5252410+101(

«2)
48]
54)
60}
66)
72)
18}
g4)
90}

€)
12)
1€}
24)
30)
36)
42)
48)
54)
60)
6¢)
72}
781
84)
90)

Del@llIiILLL
S.70362CC+11
5.315485C+11
4.6437G2C+11
3.789¢€64C+11
2.786911C+11
1.736111C+11
8.6625420+10
1.9723180+1C

4.173707C+27
4.1€67€¢2C+4CT
4.17386SC+C7
4.262593C+C7
S.17292€EC+C7
7.789558C+CE
1.47165€E0+11
3.092487C+11
3.476975C+11
3.2594850¢11
2.83036€0+11
2.378702C+11
2.13536¢€C+11
1.422957C+11
3.682742C+1C

g9



TCTAL INTESRATEC FLUX FCR REGICH 1C GRCUP

REGICA

O @O NP W

10

TOTAL NCRFALIZEC PGWER =

NCRMALIZEC PCWER

C.t680765C+C4
0.£771775C+Co
€.6829627C+C4
C.6€78386C+C4
C.689072€C¢C4
0.6395065C+C4
0.6504398C+(C4
C.6503761D+C4
G.6871486C+C4
c.C

0.£B434080+04

3 = 0.981C050+18

AVG. FLEL TEMP

0.80444700C+02
0.8046243C+02
0.8055413C0+GC2
0.81556730+C2
0.8014C200+C2
0.80258560+C2
0.80316C4C+C2
0.8C3C3330+02
0.80251600+¢02
c.0

AVCe CCCLANT TEMP.

0.8037223C+C2
0.8039692C+C2
0.8048328C+C2
0.8134111C+C2
0.801291CC+C2
0.8C17569C+C2
0.8€26254C+C2
0.8026868C+02
0.8C21464C+02
0.8CCCC00C+02

99



TEST REGION DEPENCENT VELCCITIES

TIPE ICNE= 2 STEP NUYBER= 221 TIME=C.SCCOCOC+CO TIME STEP=(.2107610-C1

TEST PCINT

1

YD ™A WN

-

PESH PCINT

15
13
37
40
42
44
50
64
73
84

FRECLENCY

3.2243C+C1
3.2343C+01
3.2343C+01
3.2343C+01
3.2343C+C1
3.2343C04C1
3.2343C+C1
3.2343C+01
3.2343C+01
3.2343C+01

EXPIW*H)
1.1245220+00
1.1265220+CC
1.1245220+00
1.124522D+00
1.1245220+00
1.1245220400
1.1245220400
1.1245230+00
1.1245230+00
1.1245230+0C

PCINT-WISE FLUXES FCR CRCLP 1

(

1)

1)
13}
16)
25)
31
3
43)
45)
551}
el
617
13)
791
as)

ek e ke ke e e e e e

)

TCTAL

T0TAL

TCTAL

TCTAL

TCTAL

TOTAL

TCTAL

TCTAL

TCTAL

TCrat

3.137936C+15¢(
3.132162C+151
3.114330C+151(
3.082454C+15¢(
3.02942¢6C+ 151
2.330571C¢15¢
2.702735C+15¢
1.909731C+151(
1.410708C+151
1.156925C+15¢
1.035125C+15¢(
8.43184CC+141
5.970742C+14(
2.7511G5C+14¢(
1.027497C+16¢
1.22822€8C+131(

Z)

€)
14}
2%)
2¢)
32)
3¢)
44)
5C)
5¢)
62)
6%)
74)
8c)
8¢)
92)

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

INTEGRATEC FLUX FCR

FCINT-RISE FLUXES FCR GRC

{
(
(
{
{
(

1)
IA)
13)
15)
25)
31)

7.393102C+14(
7.385911C+141
Te372492C+14!(
74330193C+14(
7.565857C+141
8.3257310+14!

2)
€1
14)
2C)
2€)
32)

3.13771760+151
3.13CC36D+151¢
3.116C920+15¢
3.0754170+151(
3.0172900+151
2.5C595920+151(
2.635519D4+15¢
1.785761D0+151(
1.3€47370+151
1.173445D0+15¢
1.005€611D¢15¢(
8.0689850+141
5.456704D+14{
2.3637010+14¢(
8.427524D4131

3)

9)
15)
21)
27)
33
39)
45)
S51)
57)
63)
69)
75)
81)
87)

3,1372950+15(
3,127593C+15(
3.1C54560+151(
3.067757D+15(
3.003829C+151
2.87171526+151
2.55174104151
1.683C58C+15(
1.324246C+151(
1.1444540+15¢(
9.7552270¢14(
7.691216C+141
4,8985430+14(
2.9246910+141
6,757255C+131

4)
1¢)
16}
22)
2e)
34)
401
461
52}
s5e)
64)
1C)
7€)
82)
88}

0.0

(

REélCN 1 GRCuP
REGICN - 2 GRCUP
REGICN 3 GRCuP
REGICN 4 GRCuUP
REGICN 5 GRCUP

REGICN 6 GRCuUP

REGICN 7 GRCUP

REGICN 8 GRCUP
REGICN 9 GRCuUP
REGICN 10 GRCUP
up 2

0.6824870+22

: 0.360289D+22

0.1651200+22
0.1065C6D¢22
0.9712660+21
C.8832490+21
0.428130D422
0.510317D+22
0.118779D+22
0.111895D422

7.3928870+141(
7.383£10D+1641
T.371513D+141
7.402584D+14(
7.631989D+14(
8.581856D+14(

3)
9)
15)
21)
217)
33)

7.362264704141
7.3€11660+141(
7.3715320+4141
7.4198050+141(
1.715824D414(
8.8993420+14(

4)
1C)
16)
22}
28)
34)

3.136494D+151(
3.1248090+15(
3.1C004020+151
3.0594350+151
2.988789D+15¢(
2.8436220+15(
2.437074D+151
1.5974190+15(
1.288072D+151
1.118083D+151
9.4418850+141
7.297C600¢14¢
4.28959600+14(
1.727254D+141(
5.231C410+13¢(

7.3911970+14(
7.378686D+14(
T.3729110D+¢141(
T.4430750+141
7.821476D¢14(
9.2922090+141

5)
1)
17
23
29)
35)
41)
47)
53)
59)
€5}
1)
1)
€3)
89)

S)
11)
17}
23)
29)
35)

3.125366C+15(
3.121677C+15¢
3.0549GSC+151
3.C5033€EC+15(
2.971883C+15(
2.8C4358C+15¢(
2.241602C015(
1.525117C+15¢
1.255277D+151
1.0611590+151(
G.117382D¢14(
6.8846910+14!
3.7045410¢141
1.465341D+14(
3.818844D+13¢(

7.3897640D+¢141
7+376299C+141
T7.3760980¢141
Teh138880+14(
7495398704141
9.717678D+14(

6)
12}
1€)
24)
300
36)
42)
48)
54)
€0)
6¢)
72)
78)
84)
90)

6)
12)
18}
24)
3¢}
36)

3.13392CC+15
3.118188C+15
3.088935C+15
3.C04337CC+15
2.952756C+15
2.753C1SC+15
2.05788¢C+1S
1.463587C+15
1.225111C+1%
1.C63544C+15
8.780978C+14
6.445533C+14
3.195111C+14
1.223647C+14
2.493113C+13

T.3879850C+14
T+37416EC+14
T.38163€C+14
7+514C7CC+14
B8.119544C+14
1.03769CD+15

L9



m
43)
49)
551
1)
67)
™
19)
85)

1.1115817C+15¢
1.777940C+151
1.853944C+15¢(
1.705711C+15¢
1.475254C+151
1.18717¢6C+15¢
8.529297C+ 14!
5.149861C+14t
24429089C+14(

P N e ke ek

91)
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL
TCTAL

TCTAL

3.165554C+13¢

INTEGRATEC
INTEGRATEC
INTEGRATEL
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC

INTEGRATEC

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

PCINT-wISE FLUXES FCR

(

(
(
(
(
{
{
(
{
{
{
{
(
{
{
{

1

7
13
19)
25)
31)
37)
43)
49)
55)
61)
617)
13)
19)
85)
91)

1.365118C+11(
1.363869C+11¢
1.361741C+11(
1e365176C+11(
1.405633C+11¢
1.972327C+11 ¢
5.6G65550C+12(
6.117082C+14(
1.052686C+15(
1.123992C+15!
1.045092C+151(
8.994938C+141
T.586436C+141
6.730947C+14(
4.1205€6C+141
6.005477C+131(

TCTAL
TCTAL
TCTAL
TCTAL
TOTAL
TCTAL
TCTAL
TCTAL

TCTAL

INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEC
INTEGRATEL

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

3g)
44)
573
5¢)
62}
6€)
741}
ac)
8¢)
92}

FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR
GRC
2)
8)
14)
20)
2¢)
32)
36)
44)
5C)
5¢)
621
6E)
74)
8C)
8¢)
92)
FCR
FCR
FCR
FCR
FCR
FCR
FCR
FCR

FGR

1.2024590¢15¢(
1.821€210+151
183238504151
1a€67182503¢ 15
1.4306760+15¢
1.1342530+15(
T.943€5690¢141
4.6440870+141(
2.0464226D+14(

35)
A5}
S51)
ST}
63)
691
75)
81
a7)

1.3148510+151
1.849391D+15(
1.817833C+15¢
1.63€C160+151(
1.3€51500+151
1.C€CC730+15(
T.356547D¢141
4.1592180¢141(
1.675334D¢14¢

4«C)
46)
52}
58)
64)
7C)
76)
82)
ae)

C.C
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN
REGICN

REGICN

1

s wWwN

9

REGICN 1C

(
GrCup
GRCyP
GRCUP
GRCyP
GRCyYP
GRCUP
GRCUP
GRCuUP
GRCyP

GRCUP

N NN

N

0.167C04D+22
Ce111654D422
0.722404D+21
C.644516D¢21
0.802521D+21
0.896856D+21
C.566874D422
0.723797D+22
0.172521D+22
0.223194D+22

ue 3

1.365C800+11(
1.3634770+111(
1.361€700+11(
1.368€560+11(
1.422666D+11(
2.564399D+111
13611150413
T7.2273820+141
1.084€910+15(
1.1263580+15(
1.C231550+151(
B8+.7375100+14(
7.4312870¢+14(
6.415237D+14(
3.565356D+14(
0.0 (

3)

9)
15)
21)
27)
33)
39)
45)
51)
ST)
63)
69)
75)
81}
87)

1.3649680+111(
1.3€3C660+11(
1.3€18080+111(
1.3725490+111
1.4484880+111(
3.822E67D+111
3.3097490+131
8.1597850¢+14(
1.108534D+15(
1.114878D+15(
9.5995300¢+14!
8.4830830+14(
7315525D0+14¢(
6.041927C+14(
2.9513720+14¢

4)
1C)
1¢)
22)
28)
34)
4C)
46)
52)
5¢)
64)
70)
7¢)
82)
88)

REGICN
REGICN
REGICN
REGICN
REGICN
REGICN

REGICN

REGICN
REGICN

> WN

wn

GRCUP

GRCUP

GRCUP
GRCyP
GRCUP
GRCuP
GRCUP
GRCUP
GRCUP

W W W

w

0.310667D+18
0.7988910+18
0.776736D+19
G.616696D+2C
02239970421
043546650421
0.3335560+22
0.5279700+22
0.158335D+22

1.4530460+15!
1.8640450+151
1.793663D+15¢
1.5983830+15¢
1.3378160+151
1.0247310+15¢
6.7723540¢141
3.6957590+¢141
1.3204910+14(

1.3647840D¢11¢(.

1.362658D+111(
1.3622270+111(
1.3775480+11(
1.4885240+11(
6.5410330+111(
9.744713D+131(
8.,938870D+141
1.1245190+15(
1.1006940+15(
9.7573520¢141(
8.234726D+141
T.2449230D+141
5.618845D¢14(
2.403487D+14(

41}
LA
53)
59}
65}
1)
m
83)
89)

5)
1
n
23)
29)
35)
&41)
47)
53)
59)
65)
m
m
83)
89)

1.€22387C+151
1o BEBIBEC*15H
1.767051C+15¢
1.559CC6EC+151
1.289C12C+151
9.6833C4C+141
6.2172910+14¢(
3.2535000+14(
9.7765700+131¢

1e364535C+11(
1.3¢2278C+11¢
1.363017C+111
1.384263C¢111
1.556088C+11¢(
1.2467400¢12(
3.2€838C0+141
9.5839170+14(
1.1336400+15(
1.0841360¢15(
9.5075060+14(
T.995755C+141(
7.1551690¢141
5.1532280+14(
1.8062460+141(

42}
48}
54)
60}
€6)
72)
18}
84)
90)

6)
12)
18)
24)
30
36}
42)
4e)
54)
6C)
66)
121
78)
84)
90)

1.713582C+1¢
1.864487D+15
1.7375280+15
1.51784¢€C+15
1.2387830+15
9.110G26C+14
5.67512CC+14
2.831675C+14
6.447259C+13

1.3642260+11
1.361956C+11
1.3642817C+11
1.393296C+11
1.690885C+11
245462960412
4.811€634C+14
1.0109CC0+15
1.136E5950+1°¢
1.065508C+15
9.252505C+14
7.7760040+14
6.980614C+14
4.6517450+14
1.202-16C+14

89



TCTaAL INYE&RAYEC FLUX FCR REGICN 10 GRCUP 3 = 0,320497D+22

PRECURSOR COMCENTRATION FOR CELAYED GRCUP

P e e ke K T oy

1)
7
13)

“19)

25)
3N
37)
43)
45)
55)
611
61)
1)
19)
es)
91

2.339577C+C91
24336143C+L91(
24326776C¢C3L
2.315735C+C31
2.317412C+C9(
2.380647C¢C9(
2.768934C¢C9
9.398613C+C8{(
1.670429C+C9¢
1.764852C+C 9
1.732025C+C9
1.481231C+C9¢(
143392¢3C+C9(
0.0 B |
C.0 (
0.0 R |

REGICA

OO NS WN -

10

TOTAL NCRMALIZED PGWER =

2)

€)
14)
2C)
26}
32)
3¢€)
44)
5C)
5¢)
62)
6E)
74)
ac)
8¢)
92}

2.133480D0+C9(
2.334937D0+C9¢
2,3248510+C9t
2.214450G+C61L
2.3213¢604C9L
2.4C595560+091
3.012C820+09(
1.11524204C91
1. 712€550+091
1.8135530+C91
1.6941420¢091
1.4367220¢C91
1.3C7C490+CSUL
0.0 {
0.C (
0.0 (

3)

9)
15}
21}
21)
33)
39)
45)
511
57)
63)
69)
75)
81)
87)

NCRMALIZED PCWER

1
2.3391890+091
2.323570C+091
2.3228950+091
2.3135860+06¢
2.3271850409¢(
2.43894604091¢
3.8111350+09(
1.2€95530+051¢
1.743005C+091
1.8548280+091
1.6542030+C9(
1.392453C+09(
1.281227C+C9(
0.0 (
0.0 (

AVG.

4)
1C)
1¢)
22)
2¢)
34)
4C)
4¢)
52)
58)
64)
1CH
7¢)
82}
88)

2.3387060+09(
2.332C53D0¢C9¢
2+3209490+091
231326004091
243353430409¢(
2.6822730+09¢
6.6947640+09¢(
1.4534380+09(
1.7622010¢091
1.829291D+09¢
1.6125670+091(
1.34R6500+091
6.3151310+08¢
0.0 {
0.0 (

FUEL TEMP

0.21837G2C+C8
C.2213487C+C8
0.2232624C+(C8
C.2248421C+C8
0.225246¢D+C8
0.2253895C+(8
0.2256972C+C8
0.2256806C+C8
0.2246296C+(C8
0.0

TEST REGION DEPENCENT VELOCITIES
END CF PROBLEM

G.2237C010+08

0.80811520+C2
0.8084908D¢02
0.8102143C+C2
0.82817892D+02
0.80259480+02
0.803E613D¢02
C.80585470+02
0.805£1910¢02
0.80465C9D¢02
0.0

51
11)
1
23)
29
35)
411
47
53)
591}
65)
1)
17)
83}
89)

2433803404091
2033040304091
2.3150630+C9¢(
231364204091
2.34645¢04065.1
2.54025204+061
7.9757930+09(
1.5425340¢CS !
1.7716CCD+0SI
1-.6C0011C+091
1.5€9614C+051
1.362365C+C9¢
Cc.C {
0.C (
0.0 (

AVG. CCOLANT TEMP

0.8039210C+C2
0.8C4145CC+C2
0.8C50195C+C¢
0.8139956CL+C2
0.8C13157C+C2
0.8G18754C+C2
0.8C27775C+C2
0.80277¢3C+02
0.8C2248CC+C2
0.8CC0CCOC+C2

6)
12)
1€)
24)
30)
36)
42)
48)
54)
60)
66)
72}
18)
84}
90}

2433717€C+0$
24328636C¢CS
243173CCC+09
24314541C+CS
243612470+CS
2.626701C+0S
7.5196475C+0¢
1.614224C+CS
1.7722CC+0$
1.76744¢€C+0S
1.525725C+06§
1.37702CC+CS
0.C
0.0
c.o

69



