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A> EDLIN SABP1.FOR
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End of input
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PROGRAM DQSE

PROGRAM FOR COMPUTING DOSE RATES, REACTION RATES ETC.
MODIFIED FROM SUBROUTINE DOSE BY LT. TIPVIMOL THONG-ORN
NUCLEAR TECHNOLOGY |, CHULALONGKORN UNIVERSITY

DIMENSION FN(220.26),X(220),R(220),NP(20).RR(26,20),IND(220)
DIMENSION NCHR(22).NSTEP(22).NTNOPI(22),CF(26)

CHARACTER*4 TIT(15) ‘

CHARACTER*15 NAME1l,NAME2

WRITE (*,100)

FORMAT (///25X,' #=x2xsx p o g £ ansaan i V1R Progran for

DIMENSION FN(220,26).X(220).R(220).NP(20),RR(26,20),IND(220)
DIMENSION NCHR(22),NSTEP(22),NTNOPI(ZZ),CF(ZB)

CHARACTER*4 TIT(15)

CHARACTER*15 NAME1l,NAME2

FORMAT (///25X,% séoacimll ‘s £ waawxs './13X,' Program for
lcomputing Dose Rates, Reaction Rates €to .

WRITE (*,100)

WRITE (*,100)
WRITE (*,100)

WRITE (*,100)
WRITE (*,100)

DIMENSION FN(220,26),X(220),R(220),NP(20),RR(26,20),IND(220)
DIMENSION NCHR(22),NSTEP(22),NTNOPI(22),CF(26)

CHARACTER*4 TIT(15)

CHARACTER*15 NAME1,NAME2

WRITE (*,100)

FORMAT (///25X,' ‘xxsxxx D O S E =xxxxxx ' /y3x Program for

Abort edit (Y/N)? Y

8L
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anon

10

15
20
70

75

71

35
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50
55
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' " w

's
Hantwa wwn asau

NEUTRON

THIS IS THE FIRST PART OF SABINE MODIFIED FROM STEUl. & NEUTRO
WRITTEN BY FLT. OFF. TIPVIMOL THONG-ORN 5/02/87

REAL MUET,MUEE
COHHON/BLGF/LPAGE,1GRC,IGRS,IGDS.IGSS,IOP,NRH,NAHE(18).ZR(ZZ),H(Z
12),TEHP(22).DEN(22).NCHR(22).NEHR(ZZ).NTHI(22).NRI(22).NPSII(22).
ZETHAI(22).NDNI(ZZ).NRNI(22).NTNOPI(ZZ).NGSI(22).NPSSI(ZZ).NRNH.IT
JNRN,NTNH,NIESCI,NIESCZ,ITOH,NGH,ITNG,FRACRN(ZO),IRNT(ZO),CF(ZG),C
4FG(7) ,FEENO2(26)
COHHON/BLREH/SRNO(Z).NCHRNR(Z).NCRNR(Z).ANR(Z.IO).SRNKAP(Z).NCHRN
12(2) ,NCRNZ(2) ,ANZ(2,10),SNO1(20),SN02(20)
COHHON/BLG/NBU.NBUS.NBUF(ZZ),HUET(22,7).HUEE(22.7),3001(7),3602(7
1),NCHGR(Z).NCGR(ZZ).AGR(ZZ.IO),SGKAP(2).NCHGZ(Z),NCGZ(22).AGZ(22.
210) ,ASG(22,7,10) ,CAPPRO(22,7) ,EKAPPA(22,7),PGFIS(7)

CHARACTER*4 NAME

CHARACTER*15 FILIN,FILOUT

WRITE (*,10)

FORMAT (13X,' CCCCCCCCCk¢CC¢C N E U T R O N 2353 °)
YRITE (+,15) ;
FORMAT (/12X," The Calculation of Neutron Flux in Shield Regions
1)

WRITE (*,20)

FORMAT (13X,' Written by Lt. Tipvimol Theng-orn, January 1987,/
1,14X,* MNuclear Technology, Chulalongkorn University')

WRITE (*,70)

FORMAT (///' Filename of input data : ',$)

READ (*,71) FILIN

WRITE (*,75)

FORMAT (/' Filename of output data : '$)

READ (*,71) FILOUT

FORMAT (Al5)

WRITE (=, 30)

OPEN (UNIT=S,FILE=FILIN,STATUS='OLD')

OPEN (UNIT=6,FILE=FILOUT,STATUS='NEV"')

CALL ZERO1 (ANR,22)

CALL ZEROl (ANZ,60)

CALL ZEROl (MUET,308)

CALL ZERO1l (SGO1,14)

CALL*ZERO1 (AGK,222)

CALL ZERO1l (AGZ,2075)

NERR=0

NES=0

CALL PREPRO(NERR)

CALL MAINNS (NES)

WRITE (9,40) (SRNO(I),I=1,2),NBU,NBUS

WRITE (9,45) (NBUF(IR),IR=1,NRN)

FORMAT (2A4)

FORMAT (2E10.4,2I110)

FORMAT (1P7110)

CLOSE (9)

N=NERR+NES

IF (N) 50,50,55

CALL MAINNF

FORHAT (///.16X,' ®4mas4  Calculating Please Wait aeasasx )
CALL NEUTRO

CLOSE (6)

CLOSE (5)

WRITE (*,25) : !

FORMAT (10X,' >>3»»>>>>>>)) Calculation Completed <<<<¢CC¢(C(CC")
STOP

END
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18
20

23
30

110
90

140
120

130

SUBROUTINE LABEL(T,LP) SAB0037
CHARACTER*4 T(18)
LP=LP+1 SAB0039

WRITE (6,99) T,LP

FORMAT (18A4,10X,'PAGE',I4)
RETURN SAB0042
END SAB0043
SUBROUTINE ZERO1(F,N) SAB0044
DIMENSION F(N) SAB0045
DO 2 I=1,N SAB0046
F(I)=0. SAB0047
RETURN SAB0048
END SAB0049
SUBROUTINE  LSFIT(M,X,Y,N,A) SAB0054
DIMENSION V( 51),5(18),X( 51),Y( 51),A(10),COMA(10,10),C(10) SAB0055
DO 6 K=1,N SAB0O061
A(K)=0. SAB0062
po 5 I1=1,M ; SAB0063
vV(I)=1. SAB0064
MG=2* (N-1) SABO065
DO 20 NPK=1,MG SAB0066
S (NPK)=0. SAB0067
IF(NPK.GT.N) GO TO 10 SAB0068
C(NPK)=0. SAB0069
Do 8 I=1,M " SAB0070
C(NPK)=C (NPK)+V(I)*Y(I) SABOO71
Do 18 I=1,M SAB0072
V(I)=V(I)*X(I) SAB0073
S(NPK)=S (NPK) +V(I) SAB0074
CONTINUE SAB0075
COMA(1,1)=FLOAT (M) SAB0076
po 30 J=2,N SAB0077
COMA(J,J)=S(2*J-2) SAB0078
JM1=J-1 SAB0079
DO 23 L=1,JM1 SAB00BO
JPL=J+L-2 SAB0081
SAB0082

COMA(J,L)=S(JPL)
SAB0O83

COMA(L,J)=S (JPL)
CONTINUE SAB0084
N1 = N-1 SAB0086
Do 90 J=1,N1 SAB0087
Jl = J+1 SAB0088
DO 90 K=J1,N SAB0089
Q = COMA(K,J) /COMA(J,J) SAB0090
DO 110 L=J1,N SAB0091
COMA(K,L) = COMA(K,L)-Q*COMA(J,L) SAB0092
C(K) = C(K)-Q*C(J) SAB0093
A(N) = C(N)/COMA(N,N) b SAB0095
I= N SAB0096
P=0.0 SAB0097
DO 120 L=I,N SAB0098
P = P+COMA(I-1,L)*A(L) SAB0099
T @ 3=1 SAB0100
Q = C(I)-P SAB0101
A(I) = Q/COMA(I,I) SAB0102
IF (I-1) 130,130,140 SAB0103
RETURN SAB0104
END SAB0105
SUBROUTINE PREPRO(NERR) SABO668
SAB0670

REAL MUET,MUEE
COHHON/BLGF/LPAGE,Ickc,IGRS,IGDS,IGSS,IOP,NRH,NAHE(lB),ZR(22),H(228ABOG73

1).TEHP(ZZ),DEN(ZZ),NCHR(ZZ),NEHR(ZZ),NTHI(22),NRI(ZZ),NPSII(ZZ).ETSABOG74
ZHAI(ZZ),NDNI(ZZ),NRNI(ZZ),NTNOPI(22).NGSI(ZZ),NPSSI(ZZ),NRNH.ITNRNSA80675
3,NTNH,NIESC1,NIESC2,ITOH,NGH,ITNG,FRACRN(ZO),IRNT(ZO),CF(ZG).CFG(7SABOG76

4) ,FEEN02(26) : SAB0677
COHHON/BLG/NBU.NBUS.NBUF(ZZ).HUET(22,7).HUBE(22.7).SGOl(7).SGOZl7)SABOG78
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30

50
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120

140

81

1,NCHGR (2) ,NCGR (22) ,AGR(22,10) , SGRAP (2) ,NCHGZ (2) ,NCGZ (22) , AGZ (22, 10SABO679

2) ,ASG(22,7,10) ,CAPPRO(22,7) ,EKAPPA(22,7),PGFIS(7) SAB0680
DIMENSION EUL(26),EF(21),AAA(18)
CHARACTER*4 NAME,W1,6W2,¥3,W4,WS,W6,¥7,AAA
DATA ¥W1,W2,W3,W4/°'NREG', 'MBU ', 'NEMR','NDIF'/ SAB0682
DATA W5,W6,¥7/°NREM','NPRT',' NGS'/ SAB0O68)
LPAGE = 0 SABO684
READ(5,10) (NAME(I),I=1,18) SABO685
READ(5,20) IGRC,IGRS,IGDS,IGSS SABO686
10P=2 SABO687
OPEN (UNIT=7,FILE='B:LIBAl’)
READ (7,10) (AARA(I),I=1,11)
READ (7,910) NTNM,NRNM,NGM,NIESC1,NIESC2,ITOH, ITNRN
READ (7,910) (IRNT(I),I=1,ITNRN)
READ (7,920) (EUL(I),I=1,NTNM)
READ (7,920) (CF(I),I=1,NTNM)
READ (7,920) (FRACRN(I),I=1,NRNM)
IFPL=NRNM+1
READ (7,920) (EF(I),I=1,IFP1)
CLOSE (7)
FORMAT (7110)
FORMAT (7E10.3)
. READ- (5,20). NRM, ITNG,NBU,NBUS, MOP SABO691
IF(MOP) 25,25,23 SABO692
READ (5,22) (FRACRN(J),J=1,NRNM) SABO693
CONTINUE SABO694
DO 30 IR=1,NRM SABO695
READ(5,40) IRX,ZR(IRX),H(IRX),TENP(IRX),DEN(IRX),NCHR(IRX),NBUF(IRSABO696
1X) ,NEMR(IRX) SABO697
CONTINUE SAB0O698
DO 50 IR=1,NRM SABO699
READ(5,60) IRX,NTHI(IRX),NRI(IRX),NPSII(IRX),ETHAI(IRX),NDNI(IRX):SABO700
1INRNI (IRX) ,NTNOPI (IRX),NGSI (IRX) SABO701
NTHI (IRX)=MDEF (NTHI (IRX)) SABO702
NRI(IRX)=MDEF(NRI(IRX)) SABO703
NPSII(IRX)=MDEF(NPSII(IRX)) SABO704
IF(ETHAI(IRX).LT.1.0E-4) ETHAI(IRX)=1.E-3 SABO705
IF (IR.LE.2) GO TO 50 SABO706
MG=NDNI(IRX)/NGSI (IRX)+1 SABO707
NPSSI(IRX)=MINO(5,MG) SABO708
CONTINUE SABO709
CALL LABEL(NAME,LPAGE)
WRITE(6,71) SABO711
VRITE(6,72) SABO712
‘WRITE(6,73) : SABO713
WRITE(6,74) IGRC,IGRS,IGDS,IGSS SABO714
WRITE(6,75) SABO715S
WRITE(6,80) SABO716
WRITE(6,90) NRM,NRNM,NTNM,NGM, ITNG,NBU,NBUS SABO717
CALL INVA(NRM,3,22,V1,NERR) SABO718
IF(MOP) 27,27,26 SABO719
WRITE (6,24) (FRACRN(J),J=1,NRNN) , SAB0720
CONTINUE ‘ SABO721
WRITE(6,100) SAB0722
WRITE(6,110) SABO723
DO 120 IR=1,NRM SABO724
WRITE(6,130) IR,ZR(IR),H(IR),TEMP(IR),DEN(IR),NCHR(IR),NBUF (IR),NESABO725
1MR (IR) SABO726
CALL INVA(NBUF(IR),1,7,W2,NERR) SABO727
CALL INVA(NEMR(IR),1,10,W3,NERR) SAB0728
CONTINUE SAB0729
NLINE = 21+(1+NRM)+1+(1+NRN) SABO730
IF (NLINE-40) 140,140,150 SAB0731
WRITE(6,160) SAB0732
GO TO 170 SABO733
CALL LABEL(NAME,LPAGE) SAB0734

150
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NLINE = (14NKM)+1+(1+NRM) SAB073S

170 WRITE(6,180) SAB0736

DO 190 IR=1,NRM SAB0737

IF(IR-2) 191,191,195 SAB0738

191 WRITE(6,200) IR,NTHI(IR),NRI(IR),NPSII(IR),ETHAI(IR) SABO739

GO TO 190 : SAB0740

195 WRITE(6,200) IR,NTHI(IR),NRI(IR),NPSII(IR),ETHAI(IR),NDNI(IR),NRNISABO741

1(IR) ,NTNOPI(IR) ,NGSI(IR), NPSSI(IR) SAB0742

CALL INVA (NRNI(IR),1,50,W5,NERR) SABO743

IF(NCHR(IR).GT.1) GO TO 190 SAB0744

CALL INVA (NDNI(IR),4,250,W4,NERR) SABOT745

190 CONTINUE SABO746

ND=0 SAB0747

DO 201 J=3,NRM SAB0748

201 ND=ND+NDNI(J) SABO749

IF(ND.GT.1000) CALL CHECK1(¥W4,NERR) SABO750

CALL CHECK(NDNI,NRNI,100,100,NRM,WS5,NERR) SABO751

CALL CHECK(NDNI,NTNOPI,200,200,NRM,W6,NERR) SAB0752

CALL CHECK(NDNI,(NGSI,50,500,NRM,¥7,NERR) SABO753

CALL MACRO(NRM,DEN,NEMR,NAME,LPAGE, NRNM, NERR) SABOT54

RETURN SABO755

10 FORMAT (18A4) SABO756

20 FORMAT(7I10) ' SABO757
22 FORMAT(7E10.4)

24 FORMAT (//'**=SQURCE SPECTRUM*##'//(1P10E12.4)) SABO759

40 FORMAT(I10,4r10.4,415) SABO760

60 FORMAT(I10,3I5,5X,E10.4,615)
71 FORMAT(23X,'#%nasan 5 A B I N E - ] seannnn’///)

72 FORHAT(' ***CONTROL-INDICES*#%'//) SABO763
73 FORMAT(® IGRC IGRS IGDS IGSS ') SABO764
74 FORMAT(4(3X,13,4X)) SABO765
75 FORNAT(//'***GROUP-DATA*#='//) SABO766
80 FORMAT(®'  NREG',6X,'NRG',7X,'NNG',7X,'NGG',6X, 'IFGAM',6X, 'NBUC', SABO767
16X, 'NBUS') SABO768
90 FORMAT (7(16,4X))
100 FORMAT(//'**#GEOMETRY-DATA*##'//) SABO770

110 FORMAT(® REGION',6X,'ZR',9X,'H',7X,"'TEMP*,7X, 'DEN',6X, 'IGAP',6X, SABO771
1'MBU',7X, 'NEMR ')

130 FORMAT(4X,12,4X,4F10.4,4(16,4X))

160 FORMAT(1H ) SAB0774

180 FORMAT(' REGION',4X,'M(THE)',SX,'M(R)',5X, 'M(PSI)*,5X, 'ETHA',6X, SAB0775
1'NDIF',6X, 'NREM',6X, "NPRT',6X, 'NGS"',TX, 'NGCF')

200 FORMAT(4(I6,4X),1PE10.2,6(16,4X))

END
SUBROUTINE MACRO (NRM,DEN,NEMR,NAME,LPAGE,NRNM,N) SABO779
MACRO READS THE COMPOSITION OF ALL REGIONS SABO780
REAL NAME SAB0781
DIMENSION DEN(22) ,NEMR(22) ,NAME(14) SABO783
DIMENSION NOIP(22,10),FREM(22,10) SABO784
CHARACTER*4 NAME .
DO 20 IR=1,NRM . SABO785
NCARD=(NEMR(IR)-1)/5+1 SAB0786
3O DO 50 L=1,NCARD SABO787
JA=(L-1) *5+1 SAB0788
JE=L*5 SABQ789
READ (5,1000) IX,(NOIP(IR,J),FREM(IR,J),J=JA,JE) SABO790
1000 FORMAT (I5,5(I3,E10.4))
50 CONTINUE : SAB0792
20 CONTINUE
CALL LABEL(NAME,LPAGE) SAB0794
WRITE (6,1040) SABO795
1040 FORMAT (///' #**MATERIAL-DATA*#**') SABO796
WRITE (6,1050) SAB0797
1050 FORMAT('REGION',6X,5('ID',9X, 'FREH',7X))

NLINE=10 SABO799
DO 70 IR=1,NRM SN S P SR .. SRS 00 SR .




90
80

100

1060
120

110

130
1070

70

140
901

120
110
1Jo
140

11
1)

15

i1

32

6
17
17
8

NCARD=NEMR (IR) /$

IF (NENR (IR) -54NCARD) 80, 80, 90

NCARD=NCARD+1

NLINE=NLINE+NCARD

IT (NLINE-40)100,100,110

DO 120 L=1,NCARD J

JA=(L-1) *5+1

JE=L*$

VRITE (6,1060) IR, (NOIP(IR,J),FREM(IR.J),J=JA,JE)
FORMAT (IS,5X,S(IS,5X,1PE12.4))

CONTINUE

GO TO 130

CALL LABEL (NAME, LPAGE)

VRITE (6,1050)

NLINE=S

GO TO 80

VRITE (6,1070)

FORNAT (1HO)

NUINE=NLINE+2

CONTINUE

OPEN (UNIT=9,FILE='B:LTGAN®,STATUS='NEV')

DO 140 IR=1,NRN-

NMAX=NEMR (IR)

DO 140 J=1,NMAX

VRITE(9,901) NOIP(IR,J),FREM(IR,J)

FORMAT (5(I3,£10.3))

CALL RMACRO. (NRM,DEN, NEMR,NOTP, FREN, NAN, N)
RETURN

END

SUBROUTINE RMACRO (NRM,DEN,NEMR,NOIP,FREM, NRNM,NERR)
RMACRO CALCULATES TEE MACROSCOPIC REMOVAL CROSS SECTIONS
DINENSION DEN(22),NEMR(22).NOIP(22,10),FRENM(22,10),1D(50)
DIMENSION NO(50) ,ATV(50),SIGREN(50,20),SREM(22.20)
AVOG=0.602472

OPEN (UNIT=2,FILE='B:LIBA2’,STATUS="0LD")

READ (2,110) NEL

DO 120 I=1,NEL

READ (2,130) NO(I),ATV(I)

READ (2,140) (SIGREM(I,N),N=1,NRNN)

FORMAT (110)

FORMAT (19,F13.3)

FORMAT (SE14.4)

CLOSE (2)

READ (5,11) NRC

IF(NRC) 8,8,4 ;

READ (S,11) (ID(J),J=1,NRC)

FORMAT (1415)

FORMAT (7E10.4)

VRITE (6,15)

FORMAT (1HO,' REMOVAL CROSS SECTION FROM INPUT')
DO 7 J=1,NRC

DO 31 NE=1,NEL

IF(ID(J)-NO(NE)) 31,32,31

CONTINUE

VRITE (6.99) ID(J)

NERR=NERR+1

READ (5,11)

READ (5,11)

READ (S,11)

G0 TO 7

K=NE

READ (5,13) (STGREN(K,N) ,N=1, NRNN)
VRITE (6,17) NO(K) ,ATV(K), (SIGREM(K,N),N=1,NRNN)
FORMAT (* ELEM.',IS,F8.2/(1P10E12.4))

CONTINUE '

CONTINUE

83

SABO801
SAB0802
SAB0803]

SAB030S
SAB0O806
SABO807
SABO80S
SABO809

SABOS11
SABO312
SABO813
SABO814
SABO81S

' SABO816

SABO817
SABO813
SABO819

SAB0822

SABO0824
SAB0O825

SAB0827
SABO823
SABQO8Jo
SABO831
SAB08)2

SABO835
SABO8136
SABO817
5ABO8133

SABO840
SABO841
SABOB842
SABO84)
SABO844
SABO845
SABO846
SABO847
SABO8438
SABO849
SABO8S0
SABO8S51
SABO852
SABO8S3]
SABO854
SABO8SS
SABO8S6
SABO8S7



aaon

10

30

99
100

40
50

20

60
200

1000

40
70

80

90
1010

100

84

DO 10 IR=1,NRHM . SAB0858
DO 10 I=1,NRNNM SAB0859
SREM(IR,I)=0.0 SAB0860
DO 20 IR=1,NRM SABO861
NMAX=NEMR (IR) SAB0862
DO 20 I=1,NHAX : SABO863
DO 30 NE=1,NEL SABO864
IF(NOIP(IR,I).EQ.NO(NE)) GO TO 40 SAB0O865
CONTINUE SABO866
ELEMENT IS NOT IN THE LIBRARY SAB0867
WRITE (6,100) IR SABO868
WRITE (6,99) NOIP(IR,I) SABO869
FORMAT (1HO,' ELEMENT',I5,' NOT FOUND IN THE LIBRARY') SAB0870
FORMAT (1HO//' REGION',IS) SAB0871
NERR=NERR+1 SAB0872
GO TO 20 SAB0873
J=NE SAB0874
ELUNIT=(AVOG/ATW(J))*DEN(IR)*FREM(IR,I) SABO875
DO 50 NR=1,NRNH SABO876
SREM(IR,NR)=SREM(IR, NR)+ELUNIT'SIGREH(J NR) SAB0877
CONTINUE SAB0878

IF (NERR.GT.0) RETURN

OPEN (UNIT=1,FILE='B:LTDIF',STATUS='NEV')
DO 60 IR=1,NRM

WRITE (1,200) (SREM(IR,I),I=1,NRNH)

CONTINUE

CLOSE (1)

FORMAT (1P5E10.4)

RETURN SAB0883
END SAB0884
SUBROUTINE  MAINNS (M) . SAB0885
CALCULATION OF THE REMOVAL NEUTRON SOURCE DISTRIBUTION IN TRE SAB0886
FIRST AND THE SECOND REGION SAB0887
REAL NAME SAB0888

COMMON/BLGF /LPAGE, IGRC, IGRS, IGDS, IGSS, IOP, NRM,NAME(18) ,2R (22) ,H(225AB088Y
1) , TEMP(22) ,DEN(22) ,NCHR(22) ,NEMR(22) ,NTHI(22) ,NRI(22) ,NPSII(22),ETSABO890
2HAI (22) ,NDNI (22) ,NRNI(22) ,NTNOPI(22),NGSI(22),NPSSI(22),NRNM, ITNRNSABO8I1
3,NTNM,NIESC1,NIESC2, ITOH,NGM, ITNG, FRACRN(20) , IRNT(20) ,CF(26) ,CFG(7SABO892

4) ,FEEN02(26) SAB0893]
COHHONIBLRBH/SRNG(Z),NCHRNR(Z).NCRNR(Z),ANR(Z,IO),SRNKAP(Z),NCHRNZSA80894
1(2) ,NCRNZ(2) ,ANZ(2,10),SNO1(20),5N02(20) SAB089S
DIMENSION NWFRNR(2),YWFRNR(2,51) ,NWFRNZ(2),YWFRNZ(2,51) ' SABO896
CHARACTER*4 W1,W2,NAME

DATA W1,W2/°'ISR ',°'ISZ '/ SAB0897
IGRCX=IGRC+1 ' SABO898
DO 30 IR=1,2 SABO899
READ (5,1000) SRNO(IR),NCHRNR(IR),NCRNR(IR),NWFRNR(IR),NCHRNZ(IR),SAB0900
INCRNZ(IR) ,NWFRNZ (IR) SABO901
FORMAT (E10.4,6I10)

IF(SRNO(IR))30,30,40 . SAB0903
Go 1O (70,80,80,80),IGRCX SAB0904
NCHRNR(IR)=1 SAB0905
NCRNR(IR)=1 SAB0906
ANR(IR,1)=1. SAB0907
GO TO 130 SAB0908
N1=NCHRNR(IR) SAB0909
CALL INVA(N1,1,3,VW1,M) SABO910
IF(M.GT.0) RETURN

GO TO (90,100,110),N1 SAB0912
N2=NCRNR (IR) SAB0913
READ (5,1010) (ANR(IR,N), N=1,6N2)

FORMAT (7E10.4) SAB0915
GO TO 120 SAB0916
N2=NWFRNR (IR) - SABO917
READ (5,1010} (YWFRNR(IR,N),N=1,N2) ‘ SABO918

NCRNR(IR)=MINO(S5.N2) . SAB0919



110
120
130

140

150

30

GO TO 120
READ (5,1010) SRNKAP (IR)

GO TO (130,130,30,130), IGRCX
N1=NCHRNZ (IR)

GO TO (140,150),N1

CALL INVA(N1,1,2,¥2,M)

IF(M.GT.0) RETURN

N2=NCRNZ (IR)

READ (5,1010) (ANZ(IR,N),N=1,N2)

GO TO 30

N2=NWFRNZ (IR)

NCRNZ (IR)=MINO(5,N2)

READ (5,1010) (YWFRNZ(IR.N),N=1,N2)
CONTINUE

CALL SNOSP (NRNM, SRNO, FRACRN, SNO1, SNO2)
CALL LABEL(NAME,LPAGE) £
WRITE (6,1030) :
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SAB0920
SAB0921
SAB0922
SAB0923
SAB0924
SAB0925

SAB0927

SAB0929
SAB09130
SAB0931
SAB0932
SAB0933
SAB09134
SAB09135
SAB0936

1030 FORMAT (15X,'*#* REMOVAL SOURCE DISTRIBUTION OF THE TWO CORE REGIOSAB0937

1040 FORMAT (22X,' SOURCE DISTRIBUTION OF THE REGION IR = ', I2)

180
1050

190
1060

200

1065 FORMAT (' THE DISTRIBUTION IS CONSTANT. IGRC = 0 PLANE GEOMETRY')

210
220
1070
225
1090
230
1100
250
270
1150
240
1160
280
1170
290

300
1180

j10

15

j20

INS %*»'//50X, 'S(Q)=S*P1(R)*P2(2)"//)

SAB0938

CALL SNCSP(IGRC,NRNM,6NCHRNR,NCRNR,NWFRNR,ANR, YWFRNR, SRNKAP,NCHRNZ, SAB0939

1INCRNZ,NWFRNZ,ANZ, YWFRNZ, ZR, H, SNO1, SNO2, SRNO)

DO 160 IR=1,2
WRITE (6,1040) IR

IF(SRNO(IR))180,180,190
WRITE (6,1050)

FORNAT (' NO SOURCE')
GO TO 160

WRITE (6,1060) SRNO(IR)

SAB0940
SAB0941

SAB0943
SAB0944
SAB0945
SAB0946
SAB0947
SAB0948

FORMAT ('S =',1PE12.4//' P1(R)',' DISTRIBUTION IN RADIAL DIRECTIONSAB0949

17)

GO TO (200,210,210,210),IGRCX
WRITE (6,1065)

GO TO 280

N1=NCHRNR (IR)

GO TO (220,230,240),N1

N2=NCRNR (IR)

WRITE (6,1070) N2

FORMAT (I2,' COEFFICIENTS OF THE POLYNOM ARE GIVEN')
WRITE (6,1090) (ANR(IR,N),N=1,N2)

FORMAT (4X,1P10E12.4)

GO TO 280

N2=NWFRNR (IR)

WRITE (6,1100) N2

FORMAT (I2,' WEIGHTING FACTORS ARE GIVEN')
WRITE (6,1090) (YWFRNR(IR,N),N=1,N2)

N2=NCRNR (IR)

WRITE (6,1150) N2

FORMAT ('THE CALCULATED COEFFICIENTS ARE ',I2)
GO TO 225

WRITE (6,1160) SRNKAP(IR)

FORMAT ('EXPONENTIAL DISTRIBUTION, K=',b1PE12.4)
WRITE (6,1170)

FORHMAT ('P2(Z), DISTRIBUTION IN AXIAL DIRECTION')
GO TO (290,290,300,290),IGRCX

N1=NCHRNZ (IR)

GO TO (310,320),N1

WRITE (6,1180)

FORMAT (' IGRC = 2 SPHERICAL GEOMETRY NO DISTRIBUTION®)
GO TO 160

N2=NCRNZ (IR)

WRITE (6,1070) N2

WRITE (6,1090) (ANZ(IR,N),N=1,N2)

GO TO 160

N2=NWFRNZ (IR)

SAB0950
SAB0951
SAB0952
SAB0953
SAB0954
SABO95S
SAB0956
SAB0957

SAB0959
SAB0960
SAB0961
SAB0962
SAB0963

SAB0965
SAB0966
SAB0967

SAB0969
SAB0970
SABO971
SAB0972
SAB0973
SAB0974
SABO975
SAB0976
SAB0977
SAB0978
SAB0979
SAB0980
SAB0981

SAB0983
SAB0984
SAB0985



160
410

10
11

12
19

WRITE (6,1100) N2
WRITE (6,1090) (YWFRNZ(IR,N),N=1,6N2)
N2=NCRNZ (IR)
WRITE (6,1150) N2
GO TO 315
CONTINUE

RETURN

END

FUNCTION MDEF(J)
MDEF=J

IF(J.EQ.0) MDEF=1
RETURN

SUBROUTINE CHECK(NN,ND,N1,N2,NR,VWORD,NERR)
DIMENSION NN(1),ND(1) '

CHARACTER*4 WORD

NSUM=0

NC=0

DO 10 J=3,NR

M=NN(J) /ND(J)

NSUM=NSUM+M

IF (MOD(NN(J),ND(J)) .NE.O.OR.M.GT.N1) NC=NC+1
CONTINUE

IF(NC) 11,11,12

IF(NSUM.LE.N2) RETURN

ENTRY CHECK1(WORD,NERR)

WRITE (6,19) WORD

FORMAT (1HO,'WARNING,CHECK INPUT DATA',2X,A4)
NERR=NERR+1

RETURN

END

CHANGE ENTRY POINT TO SUBROUTINE

19

SUBROUTINE CHECK1 (WORD,NERR)

CHARACTER*4 WORD

WRITE (6,19) WORD S
TORMAT (1HO,'VARNING,CHECK INPUT DATA',2X,A4)
NERR=NERR+1 y
RETURN

END : :

SUBROUTINE INVA(M,M1,M2,WORD,NERR)
CHARACTER*4 WORD

IF(M.GE.M1.AND.M.LE.M2) RETURN

NERR=NERR+1

WRITE (6,9) WORD,M

FORMAT (180.'VARHING; -',A4,'="',I4,' IS NOT ALLOWED')

RETURN
END

' SUBROUTINE  SNOSP(NRNM,SRNO,FRACRN,SNO1, SNO2)

CALCULATION OF THE REMOVAL SOURCE AT THE OUTER EDGE OF REGION 1

AND 2

DIMENSION SRNO(2),FRACRN(20),SNO1(20),SN0O2(20)
DO 10 IRN=1,NRNM

SNO1(IRN)=0.0

SNO2(IRN)=0.0

DO 20 IRS=1,2

IF (SRNO(IRS))20,20,40

DO 50 IRN=1,NRNH

GO TO (60,70),IRS

SNO1 (IRN)=SNO1 (IRN) +SRNO(IRS) *FRACRN(IRN)*2.46
GO TO 50 :
SNO2(IRN)=SNO2(IRN)+SRNO(IRS) *FRACRN(IRN)*2.46
CONTINUE

CONTINUE

RETURN

END®

86

SAB0987
SAB0988

SAB0990

SAB0991
SAB0992
SAB0993
SAB0994
SABO995

SAB0997
SAB0998
SAB0999
SAB1000

SAB1001
SAB1002
SAB1003
SAB1004
SAB1005
SAB1006
SAB1007 -

"~ SAB1008

SAB1009
SAB1010

SAB1012
SAB1013
SAB1014
SAB1015

SAB1010

SAB1012
SAB1013
SAB1014
SAB1015
SAB1016

SAB1017
SAB1018
SAB1019
SAB1020
SAB1021
SAB1022
SAB1023
SAB1024
SAB1025
SAB1026
SAB1027
SAB1028
SAB1029
SAB1030
SAB1031
SAB1032

SAB1034
SAB1035
SAB1036
SAB1037
SAB1038
SAB1039
SAB1040

SUBROUTINE __ _SNCSP(IGRC,NRNM,NCHRNR.NCRNR,NWFRNR,ANR, YWFRNR.SRNKAPSAB1041



C

50
70
80
90

100
110

120

130

65
140

150
160

170

180
10

10
20

1. NCHRNZ. NCRNZ, NNFRNZ, ANZ, YWFRNZ, ZR, H, SNO1, SNO2, SRNO)
CALCULATION OF THE COEFFICIENTS OF THE POLYNOMS

87

" sAB1042

SAB1043

DIMENSION NCHRNR(2),NCRNR(2),NWFRNR(2),ANR(2,10),YWFRNR(2,51),SRNKSAB1044
1AP(2),NCHRNZ (2) ,NCRNZ (2) ,NWFRNZ(2) ,ANZ(2,10) ,YWFRNZ(2,51) ,ZR(22) ,HSAB1045

2(22),SNO1(20),5N02(20), SRNO(2)
DIMENSION RHO(51),Y(51),A(10),2(51)
EQUIVALENCE (RRO(1),Z(1))
IGRCX=IGRC+1

DO 10 IRS=1,2

I=3-IRS
IF(SRNO(I))10,10,50
N1=NCHRNR(I)

Go TO (60,70,60),N1

GO TO (80,90,90,100),IGRCX
NCRNR(I)=1

ANR(I,1)=1.0

GO TO 60

T=ZR(I)

GO TO 110

T=0.5*H(I)

N2=NWFRNR(I)

DRHO=T/FLOAT (N2-1)
RHO(1)=0.0
Y(1)=YWFRNR(I,1)

DO 120 N=2,N2

RHO (N) =RHO (N-1) +DRHO

Y (N)=YWFRNR (I,N)
N3=NCRNR(I)

CALL LSFIT(N2,RHO,Y,N3,R)
DO 130 N=1,N3
ANR(I,N)=A(N)

IF (NCHRNZ(I)-1)10,10,65
GO 'TO (140,150,10,140),IGRCX
T=ZR(I)

GO TO 160

T=0.5*H(I)

N2=NWFRNZ (I)
DZ=T/FLOAT(N2-1)
Z2(1)=0.0
Y(1)=YWFRNZ(I,1)

DO 170 N=2,N2
Z(N)=Z(N-1)+DZ

Y (N) =YWFRNZ (I,N)
N3=NCRNZ (I)

CALL LSFIT(N2,Z,Y,N3,A
DO 180 N=1,N3 ¢
ANZ(I,N)=A(N)

CONTINUE

RETURN

END

SABINEI]
FUNCTION SESP(KAPPA,CONST,X)
SESP
SOURCE DISTRIBUTION WITH EXPONENTIAL FUNCTION
REAL KAPPA
SESP=1.0
IF(CONST.EQ.0.0)GO TO 10
SESP=EXP (-KAPPA* (CONST-X))
GO TO 20
SESP=EXP (-KAPPA*X)
CONTINUE
RETURN
END
FUNCTION SPSP(N.A.C,X) e

SAB1046
SAB1047
SAB10438
SAB1049
SAB1050
SAB1051
SAB1052
SAB105)
SAB1054
SAB1055
SAB1056
SAB1057
SAB1058
SAB1059
SAB1060
SAB1061
SAB1062
SAB1063
SAB1064
SAB1065
SAB1066
SAB1067
SAB1068
SAB1069
SAB1070
SAB1071
SAB1072
SABL073
SAB1074
SAB1075
SAB1076
SAB1077
SAB1078
SAB1079
SAB1080
SAB1081
SAB1082
SAB1083
SAB1084
SAB1085
SAB1086
SAB1087
SAB1088
SAB1089
SAB1090
SAB1091

SAB00OO
SABO116
SABO117
SABO118
SABO119
SAB0120
SAB0121
SAB0122
SAB0123
SABO124
SABO125
SAB0126
SAB0127
SABO128 ___ _



10
20
30

SOURCE DISTRIBUTION WITH POLYNOM
DIMENSION A(10)

SPSP=A(1)

IF( N.LE.1.0R. X.EQ.C ) RETURN
P=1.

IF (C.EQ.0.) GO TO 20

DO 10 I=2,N

P=P*(C-X)

SPSP=SPSP+A(I)*P

RETURN

DO 30 I=2,N

P=P*X

SPSP=SPSP+A(I)*P

- RETURN

10

20

END
FUNCTION YNUM(N,DX,Y)

YNUM

NUMERICAL INTEGRATION

DIMENSION Y(51) )
YNUN=0.0 .
IF(N)120,120,10

M=N/6

L=N-6*M

IF(M)40,40,20

DO 10 M1l=1,M

M2=6*(M1-1)

88

SAB0129
SABO130
SABO131
SABO132
SABO133
SABOl34
SABO135
SABO136
SABO1137
SABO138
SABO139
SAB0140
SABO141
SAB0142
SABO143]
SABO0144
SABO145
SABO146
SABO147
SABO1438
SABO149
SABO150
SABO151
SABO152
SABO153
SABO154

30 YNUM=YNUM+(6.0%DX/840.0) % (41.0*Y(M2+1)+216.0*Y(M2+2) +27.0*Y(M2+3) +SABO155
1272.0%Y (M2+4) #27.0*Y (M2+5) +216.0%Y (M2+6) +41.0*Y (M2+7))

90
100

M2=64H
GO TO 50

M2=0

IF(L)120,120,60

Go T0 (70,80,90,100,110),L

YNUNM=YNUM+(DX/2.0) * (Y (M2+1) +Y (M2+2))

GO TO 120

YNUM=YNUM+ (DX/3.0) * (Y (M2+1) +4.0*Y (M2+2) +Y (M2+3))

GO TO 120

YNUM=YNUM+(3.0*DX/8.0) *(Y(M2+1) +3.0*Y (M2+2) +3.0*Y(M2+3) +Y(M2+4))

GO TO 120

YNUM=YNUM+(4.0%DX/90.0) *(7.0*Y(M2+1) +32.0*Y (M2+2) +12

10%Y (M2+4) +7.0Y (M2+5))
GO TO 120

.0*Y(M2+3) +32.

SABO1S6
SABO157
SABO158
SABO159
SABO160
SABO161
SABO162
SABO163
SABO164
SABO165
SABO166
SAB0167
SABO168
SABO169
SABO170

110 YNUM=YNUM+(5.0*DX/288.0)*(19.0*Y(M2+1)+75.04Y(H2+2)+50.0*Y(M2+3)+55AB0171

120

10

20

30
“40

10.0%Y (M2+4) +75.0%Y (M2+5) +19.0*Y(M2+6))

CONTINUE

RETURN

END

FUNCTION THEOSP (CONST,DP)
THREOSP

CALCULATION OF TEE UPPER LIMIT FOR THETA INTEGRATION

PI=}.1415927

THEOSP=0.
IF(CONST.LE.O.) RETURN
IF (ABS (DP-CONST) .LT.0.01) GO TO 20
IF (DP-CONST) 30,20,10
X=DP**2-CONST**2
X=CONST/SQRT(X)
THEOSP=ATAN(X)

GO TO 40

THEOSP=PI/2.0

GO TO 40

THEOSP=PIL

RETURN

END

FUNCTION RHOS(D,RS,C)

A=D*RS*(1.-C) o B R e s

SABO172
SABO173
SAB0174
SABO175
SABO176
SABO177
SABO178
SABO179
SABO180
SABO181
SABO182
SABO18)
SABO184
SABO185
SABO186
SABO187
SABO188
SABO189
SABO190
SABO191
SABO192
SAB0193
SAB0194



10

12

15
16

B=D-RS
RHOS=SQRT (B*B+A+A)
RETURN

END

FUNCTION ROOT(A,D,S)
DS=D*S

IF(DS-A)2,3,3
ROOT=SQRT (A*A-DS*DS)
RETURN

ROOT=0.

RETURN

END

FUNCTION T2SP(D,S,N,R)
DIMENSION R(22)
A=(D*S) **2
T25P=SQRT (R (N) *42-R)
X=R (N-1) **2-A
IF(X.GT.0.) T2SP=T2SP-SQRT(X)
RETURN

END

FUNCTION T3SP(D,S,C,N,R,J)
DIMENSION R(22)
K=N-J

Pe-1.

IF(J.EQ.0) P=-P
TISP=DC

X=R(K) ##2-(D*S) **2
IF(X.GT.0.) TISP=T3SP+P*SQRT (X)
RETURN

END

SUBROUTINE T1ZK(D,S,C,J1,J2,2R,RAD,T)

DINENSION ZR(22) ,RAD(22),T(22)

L=J2-1

IF(J1.GT.L)GO TO 10

DO 5 J=J1,L

T(J)=T2SP(D,S,J,RAD)

T(J2)=0.

IF(D.LE.RAD(L)) RETURN
T(J2)=TISP(D,S,C,J2,RAD,1)

RETURN

END

SUBROUTINE T1PL(D,S,C,N,ZR,RAD,T)

CALCULATION OF PATH LENGTH IN PLANE SHIELD,SOURCE IN REG1
REAL L1,L2

DIMENSION ZR(22),RAD(22),T(22)

IF(N.EQ.2) GO TO 22

T(2)=T25P(D,S,2,RAD)

IF(N.GT.3)GO TO 10

IF(D-RAD(2))5,5,6

T(3)=T3SP(D,S,C,3,RAD, 1)

RETURN

T(3)=0.

RETURN

SEC=1./C

NM1=N-1

A=(D-RAD(3)) *SEC

CALL LSP(ZR(1),D,S,C,L1,L2)

T(3)=L1-T(2)-A

PR1=D-RAD (NM1)

IF(PR1)1Z,12,15

T(N)=0.

GO TO 16

T(N) =PR1#SEC

IF (N.EQ.4) RETURN

=-DO 20 J=4,NM1

20

T(J)=ZR(J) *SEC , - e . . e

89

SAB0195
SAB0196
SABC197
SABO198
SABO199
SAB0200
SAB0201
SAB0202
SAB0203
SAB0204
SABO205
SAB0206
SAB0207
SAB0208
SAB0209
SAB0210
SABO211
SAB0212
SABG213
SABO214
SAB0215
SABO216
SABO217
SABO218
SABO219
SAB0220
SAB0221
SAB0222
SAB0223
SAB0224
SAB0225
SAB0226
SAB0227
SAB0228
SAB0229
SAB0230
SABO231
SAB0232
SAB0233
SAB0234
SAB0235
SAB0236
SAB02137
SAB0238
SAB0239
SAB0240
SAB0241
SAB0242

SAB0244
SAB0245
SAB0246
SAB0247
SAB0248
SAB0249
SABO250
SABO251
SAB0252
SAB0253
SAB0254
SAB0255
SABO256
SABO257
SAB0258
SAB0259
SAB0260



22

10

20

40

50

N &

RETURN

T(2)=T3sP(D,S,C,2,RAD,1)

RETURN

END

SUBROUTINE T2PL(D,S,C,N,ZR,R,T)
PATH LENGTH,SOURCE IN REG 2,PLANE GEOM.
REAL L1,L2

DIMENSION ZR(22),R(22),T(22)
N1=N-1

IF(N-3)10,10,20

T(N)=0. :
IF(D.LE.R(N1))RETURN
T(N)=TISP(D,S,C,N,R,1)

RETURN

CALL LSP(R(2),D,S,C,L1,L2)
T(3)=L1-(D-R(3))/C

IF(N-4) 40,40,50

T(N)=0.

IF(D.LE.R(N1))RETURN
T(N)=(D-R(N1))/C

RETURN

DO 51 J=4,N1

T(J)=ZR(J)/C

GO TO 40

END

SUBROUTINE T22P(D,S,C,N,ZR,R,T)
DIMENSION ZR(22),T(22),R(22)
CALL LSP(ZRr(1),D,S,C,P1,P2)
T(1)=P2-P1

T(2)=T2SP(D,S,2,R)

CALL T2PL(D,S,C,N,ZR,R,T) g
RETURN

END

SUBROUTINE LSP(A,D,S,C,R1,R2)
R1,R2 ARE LIMITS OF THE R INTEGRATION
X=0.

DS=D*S

DC=D*C

R1=0.001
IF(DS.LT.A)X=SQRT(A*A-DS*DS)
IF(A-D)4.5,6

R1=DC-X

R2=DC+X

RETURN

R2=DC+DC

RETURN

END

FUNCTION NTEST(M)

TEST OF THE NUMBER OF MESHPOINTS
NTEST=MINO(20,MAX0(4,H))

RETURN

END

" FUNCTION YHAXG (N.‘Y)

20
10

YHMAXF MAXIMUM VALUE OF Y(I) I=1 TILL 35
DIMENSION Y(7)

YMAXG = Y(1)

DO 10 I=2,N

IF (YMAXG - Y(I)) 20,10,10
YMAXG = Y(I)

CONTINUE

RETURN

END

FUNCTION NYMIN(N,NY)

MINIMUM INTEGER VALUE OF NY(I)
DIHENSION NY(7)

CNYMIN=NY(1)._

SABO261
SAB0262
SAB0263
SAB0264
SABO265
SABO266
SABO267
SAB0268
SAB0269
SAB0270
SAB0271
SAB0272
SAB0273
SAB0274
SAB0275
SAB0276
SABO277
SAB0278
SAB0279
SAB0280
SAB0281
SAB0282
SAB0283
SAB0284
SAB0285
SABO286
SAB0287
SAB0288
SAB0289
SAB0290
SAB0291
SAB0292
SAB0293
SAB0294
SAB0295
SAB0296
SAB0297
SAB0298
SAB0299
SABO300
SABO301
SAB0302
SABO303
SABO304
SABO30S
SAB0306
SAB0307

SAB0JO09
SABO310
SABO311
SABO312
SABOJ13
SABO314
SABO315
SABOJ16
SABOJ17
SABOJ18
SABOJ19
SAB0320
SABO321
SAB0322
SAB0323]
SAB0324
SAB0325
SAB0326

90



10
20

10
20
30
40

60
70
80
90

20
10

40
30

10
15
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DO 20 I=2,N SAB0327
IF (NYMIN-NY(I))20,20,10 SABO328
NYMIN=NY(I) SABO0329
CONTINUE SABO330
RETURN SABO331
END : SAB0332
FUNCTION MTEST(IG,SGOX,N1IG,N2IG,N3IIG,IND) SAB0333
TEST OF THE SOURCE STRENGTH AND THE NUMBERS OF MESHPOINTS SAB0334
DIMENSION SGOX(7),N1IG(7),N2IG(7),N3IG(7) SAB0335
IF(5GOX(1G))10,10,20 SAB0336
MTEST=0 SAB0337
GO TO 90 ‘ SAB0338
IF(IND)30,30,40 SAB0339
MTEST=1 SAB0340
GO TO 90 SAB0O341
IF(N11G(IG))S0,50,10 ’ : SAB0342
IF(IND-1)10,30,60 %

IF(N2IG(IG))70,70,10 SAB0344
IF(IND-2)30,30,80

IF(N3IG(IG))30,30,10 SAB0346
CONTINUE SAB0347
RETURN SAB0O348
END SAB0349
SUBROUTINE NBRELS(NRNH,NI,NZ.SIGHA.X,SNOX,NIIRN,NZIRN.NJIRN.IND.SABOJSO
1REL,BREL) SABO351
CALCULATION OF THE RELAXATION LENGTHS AND THE SUM SAB03S52
DIMENSION SIGHR(22.20).X(22),SNOX(ZO),NIIRN(20).N21RN(20).N3IRN(20$A80353
1) ,REL(22,20) ,BREL(20) SAB0354
DO 10 I=1,NRNHM SABO355
DO 20 N=N1,N2 . SABO03S6
REL(N,I)=0.0 SAB0357
BREL(I)=0.0 SAB0358
DO 30 I=1,NRNM SABO359
NX=MTEST (I, SNOX,NL1IRN,N2IRN, N3IRN, IND) SABOJ360
IF(NX.LE.O) GO TO 30 SABO361
DO 40 N=N1,N2 ' SAB0362
REL(N,I)=SIGNA(N,I)*X(N) : SAB0J63
BREL(I)=BREL(I)+REL(N,I) SABO364
CONTINUE SABOJ36S
RETURN SAB0OJ66
END : SAB0367
SUBROUTINE  MAINNF ; SAB1092
CALCULATION OF THE REMOVAL NEUTRON FLUXES IN THE SHIELD REGIONS  SAB1093
REAL LMIN SAB1094

REAL NAME
COHHON/BLGFILPAGE.IGRC.IGRS.IGDS.IGSS.IOP.NRR,NAH!(IB).ZR(ZZ).H(22SABIO96
1).1!“?(22),DEN(ZZ).NCBR(ZZ).NBHR(ZZ).NTHI(ZZ).NRI(22).NPSII(ZZ).ETSABIO97
ZHAI(ZZ).NDNI(ZZ).NRNI(Zz),NTNOPI(ZZ):NGSI(ZZ).NPSSI(22).NRNH,ITNRNSABIO98
J.NTNH,IIESCI.NIESCZ.ITOH.NGH.ITNG.FRACRN(ZO).IRNT(ZO).CF(ZG),CFG(7SA81099

4) ,FEENO2(26) SAB1100
COHHON/BLREH/SRNO(Z).NCHRNR(Z).NCRNR(Z),ANR(Z.IO).SRNKAP(Z).NCHRNZSABIIOI
1(2),NCRNZ (2) ,ANZ(2,10) , SNO1(20) , SNO2(20) SAB1102

COHHONICRN/ARHO(ZO).32(10).NTRIRN(ZO),NRIRN(ZO).NPSIRN(20).TPATﬂ(ZSABllOJ
12,.RSL(22.20).BREL(ZO),FFUNCT(SI.ZO).GFUNCT(SI,ZO).Y(Sl).BRELR(20)5A81104
2,FFUNC1(20) SAB1105

DIMENSION SRBH(ZZ,ZO).LHIN(Z),FBERN(Z,ZO).SNOX(ZO),FEERNS(ZO) SAB1106

CHARACTER*4 NAME

OPEN (UNIT=1,FILE='B:LTDIF',STATUS='0LD")

DO 10 IR=1,NRM SAB1108

READ (1,15) (SREM(IR,I),I=1,NRNM)

FORMAT (5E10.4)

CLOSE (1)

', IGRCX=IGRC+1 SAB1110
IGRSX=IGRS+1 SAB11l11
CALCULATION OF THE MINIMUM RELAXATION LENGTH ; SAB1112

DO 30 IRS=1,2 L SAB1113
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DO 40 IRN=1,NRNM SAB1114
40 ARHO(IRN)=SREM(IRS,IRN) SAB1115
30 LMIN(IRS)=1./YMAXG(NRNH,ARHO) SAB1116
SUMIR1=2R (1) SAB1117
DP=ZR(1)+ZR(2) : SAB1118
DPOP=0.0 SAB1119
IPJSUM=0 SAB1120
OPEN (UNIT=2,FILE='B:LTREM',STATUS='NEVW')
DO 50 IR=3,NRM SAB1121
SUMIR1=SUMIR1+ZR(IR-1) SAB1122
SUMIR2=SUMIR1+ZR(IR). . SAB1123
- DETERMINATION OF THE POINT OF VIEW SAB1124
IPJ=NDNI (IR)/NRNI(IR) SAB1125
DDP=ZR (IR) /FLOAT(IPJ) SAB1126
IF (IR-NRM) 80,85,85 . SAB1127
85 IPJ=IPJ+1 . SAB1128
80 IPJSUM=IPJSUM+IPJ :
DO 90 IP=1,IPJ SAB1130
DO 100 IRS=1,2 SAB1131
DO 100 IRN=1,NRNM
100 FEERN(IRS,IRN)=0.0 SAB113)
SUIRS2=0.0 SAB11134
c SUMMATION OVER THE SOURCE REGIONS SAB1135
DO 110 IRS=1,2 ; SAB11136
SUIRS2=SUIRS2+ZR (IRS) SAB1137
SUIRS1=SUIRS2-ZR(IRS) SAB1138
IF(SRNO(IRS))110,110,120 SAB1139
120 GO TO (150,160),IRS SAB1140
150 DO 170 IRN=1,NRNM
170 SNOX(IRN)=SNO1(IRN) SAB1142
GO TO 180 SAB1143
160 DO 190 IRN=1,NRNM ‘e
190 SNOX(IRN)=SNO2(IRN) SAB1145
180 ETHA=ETHAI(IRS) SAB1146
GO TO (260,270,270,260),IGRCX - SAB1147
260 CALL NCYPLA(IR,SUMIR1,SUMIR2,IRS,SUIRS1,SUIRS2,DP,LMIN,SNOX, ETHA, FSAB1148
1EERN, SREN) SAB1149
GO TO 110 SAB1150
270 CALL NCYSE(IR,SUMIR1,SUMIR2,IRS,SUIRS1,SUIRS2,DP,LMIN,SNOX,ETHA, FESAB1151
1ERN, SREM) SAB1152
110 CONTINUE SAB1153
DO 400 IRN=1,NRNM
400 FEERN(1,IRN) = FEERN(1,IRN)+FEERN(2,IRN) : SAB1155

DO 410 IRN=1,NRNM .
410 FEERNS (IRN)=SREM(IR,IRN)*FEERN(1,IRN)

WRITE (2,55) {FEERN(1, IRN) , IRN=1,NRNM) , (FEERNS (IRN) , IRN=1, NRNM)
55 FORMAT (1P5E10.4)

DP=DP+DDP SAB1159
DPOP=DPOP+DDP SAB1160
90 CONTINUE ; SAB1161
DO 280 IP=1,IPJ . SAB1162
DP=DP-DDP SAB1163
280 DPOP=DPOP-DDP SAB1164
60 DP=DP+ZR(IR) SAB1165
DPOP=DPOP+ZR (IR) SAB1166

50 CONTINUE

CLOSE (2)

290 RETURN

END SAB1169
r =xl: SUBROUTINE NHFSP (NPSIM,DPSI,ETHA,NRNY,BREL, SVRRO, SNOX,R,NPZ,AZ,NSAB1170
1THIRN,NRIRN,FUNCT) SAB1171

.. C ~a: NUMERICAL INTEGRATION OVER THE HEIGHT OF THE CYLINDRICAL SOURCE  SAB1172
s DIMENSIONM BREL(ZO),SVRHO(ZO).SNOX(ZO),AZ(IO),NTHIRN(ZO),HRIRN(ZO),SABII?J
1FUNCT(20) SAB1174

DIMENSION NPSIRN(20),BRLPSI(20),HFUNCT(51,20),Y(51) SAB1175
‘% PSI=0.0 P T SABl1Y16.:. =
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DO 10 IRN=1,NRNM SAB1177
10 NPSIRN(IRN)=0 SAB1178
DO 20 NPSI=1,NPSIM - SAB1179
SECPSI=1.0/COS (PSI) SAB1180
Z=R*SIN(PSI) *SECPSI SAB1181
SVZ=SPSP(NPZ,AZ,0.0,2) SAB1182
DO 30 IRN=1,NRNM SAB1183
NX=MTEST (IRN, SNOX,NTHIRN,NRIRN,6NPSIRN, ) SAB1184
IF (NX)30,30,40 SAB1185
40 BRLPSI(IRN)=BREL(IRN)*SECPSI SAB1186
IF (BRLPSI (IRN)-88.0)60,60,70 SAB1187
60 HFUNCT(NPSI,IRN)=SVRHO(IRN)*SVZ*EXP (~-BRLPSI(IRN)) SAB1188
GO TO 80 : SAB1189
70 HFUNCT(NPSI,IRN)=0.0 SAB1190
80 QUOT=HFUNCT(NPSI,IRN)/HFUNCT(1,IRN) SAB1191
IF (QUOT-ETHA) 90, 30,30 SAB1192
90 NPSIRN(IRN)=NPSI . SAB1193
30 CONTINUE . SAB1194
NPSIRM=NYMIN (NRNM,NPSIRN) SAB1195
IF(NPSIRN) 100,100,110 : SAB1196
100 PSI=PSI+DPSI SAB1197
20 CONTINUE SAB1198
DO 111 IRN=1,NRNM
IF(NPSIRN(IRN)) 112,112,111 ‘ . SAB1200
112 NPSIRN(IRN) = NPSINM SAB1201
111 CONTINUE SAB1202
110 DO 120 IRN=1,NRNM
NX=MTEST (IRN, SNOX,NTHIRN,NRIRN,NPSIRN,2) SAB1204
IF(NX)120,120,130
130 NPSIM=NPSIRN(IRN)
IF(NPSIN-1)140,140,150 SAB1207
140 FUNCT(IRN)=0.0 SAB1208
GO TO 120 SAB1209
150 DO 160 NPSI=1,NPSIM ‘ SAB1210
160 Y(NPSI)=HFUNCT(NPSI,IRN) SAB1211
NPSIN=NPSIN-1 SAB1212
FUNCT (IRN) =YNUM (NPSIM,DPSI,Y) ' SAB1213
120 CONTINUE SAB1214
RETURN SAB1215S
END SAB1216
SABINES?] s SAB000O
SUBROUTINE  NCYSE(IR,SUMIR1,SUNIR2,IRS,SUIRS1,SUIRS2,DP,LMIN, SNOXSAB1217
1,ETHA,FEERN, SREM) ;
CALCULATION OF THE REMOVAL FLUXES FOR CYLINDRICAL AND SPHERICAL  SAB1219
GEOMETRY SAB1220
REAL LMIN,L11TH,L12TH,L21TH,L22TH, LLTH, LUTH,KAPPA SAB1221
NAME

COMMON/BLGF/LPAGE, IGRC, IGRS, IGDS, IGSS, IOP,NRM,NAME(18) ,2R(22) ,H(22SAB1222
1) ,TEMP(22) ,DEN(22) ,NCHR(22) ,NEMR(22) ,NTHI(22) ,NRI(22) ,NPSII(22),ETSAB1223
2HAI(22),NDNI(22),NRNI(22) ,NTNOPI(22),NGSI(22),NPSSI(22),NRNM, ITNRNSAB1224
J,NTNM,NIESC1,NIESC2,ITOH,NGM, ITNG, FRACRN (20) , IRNT(20) ,CF(26) ,CFG(7SAB1225

4) ,FEEN02(26) SAB1226
COMMON/BLREM/SRNO(2) ,NCHRNR (2) ,NCRNR(2) ,ANR(2,10) , SRNKAP(2) , NCHRNZSAB1227
1(2) ,NCRNZ(2),ANZ(2,10),5NO1(20),5N02(20) SAB1228

COHMON/CRN/ARHO(20) ,AZ(10) ,NTRIRN(20) ,NRIRN(20) ,NPSIRN(20), TPATH(25AB1229
12) ,REL(22,20) ,BREL(20) ,FFUNCT(51,20),GFUNCT(51,20),Y(51) ,BRELR (20) SAB1230

2,FFUNC1(20) SAB1231
DIMENSION SVRHO(20),BREL1(20),GFUNC1(20),FUNCT(20),DFEERN(20) SAB1232

DIMNENSION SREM(22,20),LMIN(2),FEERN(2,20),SNOX(20) SAB1233
DIMENSION RAD({22) :
CHARACTER*4 NAME
RAD(1)=ZR (1) SAB1235
DO 2 J=2,NRM SAB12136
2 RAD(J)=RAD(J-1)+ZR(J) __ .. 2 o e e e i T e SRR



30
50

40
60

80
90
100
110
70

170

210

220
230

310

340
360
350
400

410
420

480
490
510

520

500
530

IGX=IGRC

IGY=IGRS

TREF = .2618/FLOAT(NTHI(IRS))
IF (NCHRNR(IRS)-3)30,40,40
NPRHO=NCRNR (IRS)

DO 50 N=1,NPRHO

ARHO (N)=ANR (IRS,N)

GO TO 60

KAPPA=SRNKAP (IRS)

IF(IGX.EQ.2) GO TO 70
PREF=.2618/FLOAT(NPSII(IRS))
IF(H(IRS))90,90,100

NPZ=1 B
AZ(1)=1.0

GO TO 70

NPZ=NCRNZ (IRS)

DO 110 N=1,NPZ

AZ (N)=ANZ (IRS,N)
SUMTH2=0.0

IRSTHM=IRS

DO 170 IRN=1,NRNM
DFEERN(IRN)=0.0

DO 180 IRSTH=1,IRSTHM
IRSTHX=IRSTH
SUMTH2=SUMTH2+ZR (IRSTHX)
SUMTH1=SUMTH2-ZR (IRSTHX)
IF(IRSTHX-1)210,210,220
THETOL=0.0

GO TO 230

THETOL=THETOU
THETOU=THEOSP (SUMTH2, DP)
MAX = (THETOU-THETOL)/TREF+1.
NTHM=NTEST (MAX)

DTHETA= (THETOU-THETOL) /FLOAT (NTHM-1)
DTHETA=DTHETA*0.999

THETA=THETOL

PP=+1.0

DO 310 IRN=1,NRNM

NTHIRN(IRN)=0

DO 310 NTH=1,NTHM

FFUNCT (NTH, IRN)=0.0

DO 330 NTH=1,NTHM

IF(NTH.EQ.NTHM .AND. IRSTH.EQ.IRS) GO TO 330
DO 340 IRN=1,NRNNM

BREL (IRN)=0.0

BREL1 (IRN)=0.0

SINTH=SIN(THETA)

COSTH=COS (THETA)

CALL LSP(SUIRS1,DP,SINTH,COSTH,L11TH,L12TH)
CALL LSP(SUIRS2,DP,SINTH,COSTH,L21TH,L22TH)
IF(IRSTHX-IRSTHM) 400,410,410

LUTH=L11TH

GO TO 420

LUTH=L22TH

LLTH=L21TH

J1=IRS+1

J2=IR

IF(LUTH-LLTH) 1060,1060,480
IF(1GY)490,490,500

IF(IRS-2)510,520,520

CALL T1PL(DP,SINTH,COSTH,J2,ZR,RAD,TPATH)
GO TO 530

CALL T2PL(DP,SINTH,COSTH,J2,ZR,RAD, TPATH)
GO TO 530

CALL T1ZK(DP,SINTH,COSTH,J1,J2,ZR,RAD,TPATH)

SAB1238
SAB1239
SAB1240
SAB1241
SAB1242
SAB1243
SAB1244
SAB1245

SAB1247
SAB1248
SAB1249
SAB1250
SAB1251
SAB1252
SAB1253
SAB1254
SAB1255
SAB1256
SAB1257

SAB1259
SAB1260
SAB1261
SAB1262
SAB1263
SAB1264
SAB1265
SAB1266
SAB1267
SAB1268
SAB1269
SAB1270
SAB1271
SAB1272
SAB1273
SAB1274

SAB1276
SAB1278
SAB1280

SAB1282
SAB1283
SAB1284
SAB1285
SAB1286
SAB1287
SAB1288
SAB1289
SAB1290
SAB1291
SAB1292
SAB1293
SAB1294
SAB1295
SAB1296
SAB1297
SAB1298
SAB1299
SAB1300
SAB1301
SAB1302

CALL NBRELS (NRNM,J1,J2,SREM, TPATH, SNOX,NTHIRN, NRIRN,.NPSIRN.1.REL.BSAB1303
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650

710
720
730
170
780

740
800

810
700
830
840
860
850
870

880
890

910
900

920
960
980
970

950
930

1000

1REL)

MAX = IFIX((LUTH-LLTH)/(LMIN(IRS)/FLOAT(NRI(IRS)))) + 1
NRMAX=NTEST (MAX) .
DR=(LUTH-LLTH) /FLOAT (NRMAX-1)
NFIRST = 1

R=LLTH

DO 650 IRN=1,NRNM

NRIRN(IRN)=0

DO 660 NR=1,NRMAX

RHO=RHOS (DP,R,COSTH)
RHO=SUIRS2-RHO

TPATH(1)=R-LLTH

DO 700 IRN=1,NRNM

NX=MTEST (IRN, SNOX,NTHIRN,NRIRN,NPSIRN,2)
IF(NX) 710,710,720

SVRHO(IRN)=0.0

GO TO 700
REL(1,IRN)=SREM(IRS,IRN)*TPATH(1)
BRELR (IRN) = BREL(IRN)+REL(1,IRN)
IF(BRELR (IRN)-88.0) 730,730,740
IF(NCHRNR(IRS)-3)770,780,780
SVRHO(IRN) = SNOX(IRN)*SPSP(NPRHO,ARRO,0.0,REO)
GO TO 700

SVRHO(IRN) = SNOX(IRN)*SESP(KAPPA,0.0,RRQ)
GO TO 700

IF(NR-1)800,800,810

NRIRN (IRN)=NR

GO TO 700

NRIRN(IRN)=NR-1

CONTINUE

IF(IGX.EQ.1) GO TO 830

GO TO 920

HX = H(IRS)

IF(R) 840,840,850

DO 860 IRN=1,NRNH
GFUNCT (NR, IRN)=0.0

NFIRST=2

GO TO 940

IF(HX) 870,870,880

PSI0=1.56

GO TO 8390

PSIO=ATAN(HX/(2.0*R))
MAX=PSIO/PREF+1.

NPSIM=NTEST (MAX)

DPSI=PSIO/FLOAT (NPSIN-1)

" SAB1304

SAB1305
SAB1306
SAB1307
SAB1308
SAB1309

SAB1311

SAB1313
SAB1314
SAB1315

SAB11317

SAB1319
SAB11320
SAB1321
SAB11322
SAB132]
SAB1324
SAB1325
SAB1326
SAB1327
SAB1328
SAB1329
SAB1330
SAB113131
SAB1332
SAB131]
SAB134
SAB11335
SAB1336
SAB1317

SAB1339
SAB1340
SAB1341

SAB1343
SAB11344
SAB1345
SAB11346
SAB1347
SAB11348

CALL NHFSP(NPSIM,DPSI,ETHA,NRNM,BRELR,SVRHO,SNOX,R,NPZ,6AZ NTHIRN,NSAB1349

1RIRN, FUNCT)

DO 900 IRN=1,NRNM

NX=MTEST (IRN, SNOX,NTHIRN, NRIRN, NPSIRN,2)
IF(NX)900,900,910

GFUNCT (NR, IRN) =FUNCT (IRN)

CONTINUE

GO TO 930

DO 950 IRN=1,NRNM

NX=MTEST (IRN, SNOX,NTHIRN, NRIRN, NPSIRN,2)
IF(NX) 950,950,960

IF(BRELR (IRN)-88.0) 970,970,980

GFUNCT (NR,IRN)=0.0

GO TO 950

GFUNCT(NR,IRN) = SVRHO(IRN)*EXP (-BRELR(IRN))
CONTINUE

DO 990 IRN=1,NRNM

NX=MTEST (IRN, SNOX,NTRIRN, NRIRN,NPSIFN,2)
IF(NX)990,990,1000
QUOT=GFUNCT (NR, IRN) /GFUNCT (NFIRST, IRN)
IP(QUOT-ETHA)1010,990,990 . _ _ _ _ ___ .

SAB1350
SAB11352

SAB1354
SAB11355
SAB11356

SAB1358

SAB1360
SAB1361
SAB11362
SAB1363
SAB1364

SAB1366
SAB11367
SAB11368
SAB1369
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1010
990

940
660

1012
1011
1020

1040

1045

1050

1030
1060
1070

1085
1100
1090

1110

1150

1180
1170

1200

1250

1310

1320

NRIRN(IRN)=NR SAB1370
CONTINUE SAB1371
NRIRNM=NYMIN (NRNM,NRIRN) SAB1372
IF (NRIRNM) 940,540,1020 SAB1373
R=R+DR SAB1374
CONTINUE SAB1375
DO 1011 IRN=1,NRNHM SAB1376
IF(NRIRN(IRN)) 1012,1012,1011 SAB1377
NRIRN(IRN) = NRMAX SAB1378
CONTINUE SAB1379
DO 1030 IRN=1,NRNM SAB1380
NX=MTEST (IRN, SNOX,NTHIRN, NRIRN, NPSIRN 1) SAB1381
IF(NX)1030,1030,1040 SAB1382
NRMAX=NRIRN (IRN) SAB1383
IF (NRMAX-1)1030,1030,1045 SAB1384
GFUNC1 (IRN)=GFUNCT (NFIRST, IRN) SAB11%5
NNUM=0 SAB1386
DO 1050 N=NFIRST,NRMAX SAB1387
NNUM=NNUNM+1 SAB1388
Y (NNUM) =GFUNCT (N, IRN) SAB1389
NNUM=NNUM-1 SAB1390
FFUNCT (NTH, IRN) =YNUM (NNUM, DR, Y) SAB1391
CONTINUE SAB1392
IF (IRSTHX-IRSTHM) 1070, 1080 1080 SAB1393
LUTH=L22TH SAB1394
LLTH=L12TH SAB1395
Jl = IRSTHX+1 SAB1396
J2=IRS~1 SAB1397
IF (LUTH-LLTH) 1080,1080,1085 SAB1398
1F(J1-J2)1090,1090,1100 SAB1399
GO TO 1150 SAB1400
CALL T1ZK(DP,SINTH,COSTH,J1,J2+1,ZR,RAD, TPATH) SAB1401
CALL NBRELS (NRNM,J1,J2, SREM, TPATH, SNOX,NTHIRN,NRIRN,NPSIRN,1, REL,BSAB1402
1REL) SAB1403
DO 1110 IRN=1,NRNM SAB1404
BREL1 (IRN)=BREL (IRN) SAB1405
J1=IRSTHX SAB1406
J2=IR SAB1407
1F(I6Y)1180,1180,1170 SAB1408
CALL T22P(DP,SINTH,COSTH,J2,ZR,RAD, TPATH) SAB1409
GO TO 1190 SAB1410
TPATH(J1)=2.*ROQT (SUMTH2,DP, SINTH) SAB1411
CALL T1ZK(DP,SINTH,COSTH,J1+1,J2,ZR,RAD, TPATH) SAB1412
1190 CALL NBRELS (NRNM,J1,J2,SREM,TPATH, SNOX,NTHIRN, NRIRN,NPSIRN,1,REL,BSAB1413
1REL) SAB1414
DO 1200 IRN=1,NRNH SAB1415
BREL1 (IRN) =BREL1 (IRN) +BREL (IRN) SAB1416
MAX = IFIX((LUTH-LLTH)/(LMIN(IRS)/FLOAT(NRI(IRS)))) + 1 SAB1417
NRMAX=NTEST (MAX) SAB1418
DR=(LUTH-LLTH) /FLOAT (NRMAX-1) SAB1419
R=LLTH SAB1420
DO 1250 IRN=1,NRNM SAB1421
NRIRN(IRN)=0 SAB1422
NFIRST = 1 SAB1423
DO 1260 NR=1,NRMAX SAB1424
RHO=RHOS (DP,R, COSTH) SAB1425
RHO=SUIRS2-RHO SAB1426
TPATH(1)=R-LLTH SAB1427
DO 1300 IRN=1,NRNM SAB1428
NX=MTEST (IRN, SNOX,NTHIRN, NRIRN,6 NPSIRN,2) SAB1429
IF(NX)1310,1310,1320 SAB1430
SVRHO(IRN)=0.0 SAB1431
GO TO 1300 SAB1432
REL(1,IRN)=SREM(IRS,IRN)*TPATH(1) SAB1433
BRELR(IRN) = BREL1 (IRN)+REL(1,IRN) SAB1434
SAB1435

IF (BRELR (IRN)-88.0) 1330,1330,1340
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1330
1400

1410

1340
1350

1360
1300

1430

1450
1470

1460
1490

1500
1510

1530
1520

1440

1560
1580

1570
1550
1540

1620
1630
1640
1590

1480
1260

1642
1641
1650

1670

1680

1690

1660
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IF (NCHRNR (IRS)-3)1400,1410,1410 SAB1436
SVRHO(IRN) = SNOX(IRN)*SPSP(NPRHO,ARHO,0.0,RHO) SAB14137
GO TO 1300 SAB1438
SVRHO(IRN) = SNOX(IRN)*SESP(KAPPA,0.0,RHO) SAB1439
GO TO 1300 SAB1440
IF(NR-1)1350,1350,1360 SAB1441
NRIRN(IRN)=NR SAB1442
GO TO 1300 SAB1443
NRIRN(IRN)=NR-1 TAB1444
CONTINUE SAB1445
IF(IGX.EQ.1) GO TO 14130 SAB1446
GO TO 1440 SAB1447
HX = H(IRS) SAB1448
IF(R)1450,1450,1460 SAB1449
DO 1470 IRN=1,NRNM SAB1450
GFUNCT(NR, IRN)=0.0 SAB1451
NFIRST=2 SAB1452
GO:TO 1480 SAB145)]
IF(AX)1490,1490,1500 SAB1454
PSI0=1.56 SAB1455
GO TO 1510 SAB1456
PSIO=ATAN(HX/(2.0#*R)) SAB1457
MAX=PSIO/PREF+1. SAB1458
NPSIN=NTEST (MAX) SAB1459
DPSI=PSIO/FLOAT(NPSIN~1) SAB1460
CALL NHRFSP(NPSIM,DPSI,ETHA,NRNM, BRELR,SVRHO, SNOX, R,NPZ, AZ NTHIRN,NSAB1461
1RIRN, FUNCT) SAB1462
DO 1520 IRN=1,NRNM SAB1463
NX=MTEST (IRN, SNOX, NTAIRN, NRIRN,NPSIRN, 2) SAB1464
IF(NX)1520,1520,1530 SAB1465
GFUNCT(NR, IRN) =FUNCT (IRN) «.. SAB1466
CONTINUE SAB1467
GO TO 1540 SAB1468
DO 1550 IRN=1,NRNM SAB1469
NX=MTEST (IRN, SNOX, NTHIRN, NRIRN,NPSIRN,2) SAB1470
IF(NX)1550,1550,1560 SAB1471
IF(BRELR (IRN)-88.0) 1570,1570,1580 SAB1472
GFUNCT(NR, IRN)=0.0 SAB147]
GO TO 1550 SAB1474
GFUNCT (NR, IRN) = SVRHO(IRN)*EXP(-BRELR(IRN)) SAB1475
CONTINUE SAB1476
DO 1590 IRN=1,NRNM SAB1477
NX=MTEST (IRN, SNOX,NTRIRN,NRIRN,NPSIRN,2) SAB1478
IF(NX)1590,1590,1620 SAB1479
QUOT=GFUNCT (NR, IRN) /GFUNC1 (IRN) SAB1480
IF(QUOT-ETHA)1640,1590,1590 SAB1481
NRIRN(IRN)=NR SAB1482
CONTINUE SAB1483
NRIRNM=NYMIN (NRNM,NRIRN) SAB1484
IF (NRIRNM) 1480,1480,1650 SAB1485
R=R+DR SAB1486
CONTINUE SAB1487
DO 1641 IRN=1,NRNM SAB1488
IF(NRIRN(IRN)) 1642,1642, 1641 SAB1489
NRIRN(IRN) = NRMAX SAB1490
CONTINUE SABl491
DO 1660 IRN=1,NRNM SAB1492
NX=NTEST (IRN, SNOX,NTHIRN, NRIRN,NPSIRN,1) SAB1493
IF(NX)1660,1660,1670 SAB1494
NRHAX'NRIRN(IRN) SAB1495
IF(NRMAX-1)1660,1660,1680 SAB1496
DO 1690 N=1,NRMAX .
Y (N)=GFUNCT (N, IRN) 3 SAB1498
NRMAX=NRMAX-1 SAB1499
FFUNCT (NTH, IRN) =FFUNCT (NTH, IRN) +YNUM (NRHAX, DR, Y) SAB1500
CONTINUE A R D Sl 1 -.SAB1501
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1080 CONTINUE ) SAB1502
DO 1740 IRN=1,NRNM SAB1503
NX=MTEST (IRN, SNOX,NTHIRN,NRIRN, NPSIRN,1) SAB1504
IF(NX)1740,1740,1750 SAB1505

1750 IF(NTH-1)1760,1760,1770 SAB1506

1760 IF(IRSTH-1)1780,1780,1770 SAB1507

1780 FFUNC1 (IRN)=FFUNCT (NTH,IRN) SAB1508

1770 QUOT=FFUNCT(NTH, IRN) /FFUNC1 (IRN) SAB1509
IF(IGX.EQ.1) GO TO 1700 SAB1510

1710 FFUNCT(NTH,IRN) = FFUNCT(NTH,IRN)*SINTH SAB1511

1700 IF(QUOT-ETHA) 1790,1740,1740 SAB1512

1790 NTHIRN(IRN)=NTH ; SAB1513

1740 CONTINUE SAB1514
NTHIRM=NYMIN (NRNM,NTHIRN) SAB1515
IF(NTHIRM)1800,1800,1810 SAB1516

1800 THETA=THETA+PP*DTHETA SAB1517

330 CONTINUE SAB1518
D0 ‘1811 IRN=1,NRNNM : SAB1519
IF(NTHIRN(IRN)) 1812,1812,1811 SAB1520

1812 NTHIRN(IRN) = NTHH SAB1521

1811 CONTINUE SAB1522

1810 DO 1820 IRN=1,NRNM SAB1523
IF(SNOX(IRN))1880,1880,1840 SAB1524

1840 NTHM=NTHIRN(IRN) SAB1525
IF(NTHM-1)1880,1880,1850 ; SAB1526

1850 DO 1860 N=1,NTHM SAB1527

1860 Y(N)=FFUNCT (N, IRN) SAB1528
NTHM=NTHN-1 SAB1529
DFEERN (IRN)=YNUM (NTHM,DTHETA, Y) SAB1530

1870 FEERN(IRS,IRN)=FEERN(IRS,IRN)+DFEERN (IRN) SAB1531
QUOT=DFEERN (IRN) /FEERN(IRS, IRN) SAB1532
IF (QUOT-ETHA)1880,1820,1820 SAB1533

SAB1534

1880 DFEERN(IRN)=0.0

a0

1820 CONTINUE SAB1535
DFEERM=YMAXG (NRNM, DFEERN) SAB1536
IF (DFEERM)1890,1890,180 SAB1537
180 CONTINUE SAB1538
1890 IF(IGX.EQ.1) GO TO 1910 SAB1539
1900 P=0.5 SAB1540
GO TO 1920 SAB1541
1910 P=1.0/3.1415927 SAB1542
1920 DO 1930 IRN=1,NRNM SAB1543
IF(SNOX(IRN))1330,1930,1940 . SAB1544
1940 FEERN(IRS,IRN)=P*FEERN(IRS,IRN) SAB1545
1930 CONTINUE SAB1546
RETURN SAB1547
END SAB1548
SUBROUTINE  NCYPLA(IR,SUMIR1,SUMIR2,IRS,SUIRS1,SUIRS2,DP,LMIN, SNOSAB1549
1X,ETHA, FEERN, SREM) SAB1550
CALCULATION OF THE REMOVAL FLUXES FOR CYLINDRICAL DISKS AND PLANE SAB1551
GEOMETRY SAB1552
REAL LMIN,LLTH,LUTH,KAPPA : SAB1553

REAL NAME

COMMON/BLGF/LPAGE, IGRC, IGRS, IGDS,IGSS,IOP,NRM,NAME(18) ,ZR(22) , H (225AB1554
1), TEMP(22) ,DEN(22) ,NCHR (22) ,NEMR (22) ,NTHI (22) ,NRI(22) ,NPSII(22) ,ETSAB1555
2HAI(22) ,NDNI(22) ,NRNI(22), NTNOPI(22) NGSI(22) ,NPSSI(22),NRNH, ITNRNSABISSG
3,NTNM,NIESC1,NIESC2, ITOH,NGM, ITNG, FRACRN (20) , IRNT(20) ,CF(26) ,CFG(7SAB1557
4) ,FEENO2(26) SAB1558

COHMON/BLREH/SRNO(Z) NCHRNR (2) ,NCRNR (2) ,ANR(2,10) , SRNKAP (2) ,NCHRNZSAB1559
1(2) ,NCRNZ(2) ,ANZ(2,10),SN01(20),5NO2(20) SAB1560

COMMON/CRN/ARHO (20) ,AZ (10) ,NTHIRN(20) ,NRIRN(20) ,NPSIRN(20),TPATH (25AB1561
12) ,REL(22,20) ,BREL(20) ,FFUNCT(51,20) ,GFUNCT(51,20),Y(51), BRELR(ZO)SABISGZ
2,FFUNC1(20) SAB1563

DIMENSION SREM(22,20),LMIN(2),FEERN(2,20),SNOX(20) SAB1564

CHARACTER*4 NAME

AA=DP a2t S PINRI VS . SAB1565



30
40
50
60
65

10
80

20
25
270
110
105
107

115
120

320
340
330

380
390

370
400

540

570

IGX=IGRC

NPZ=NCRNZ (IRS)

DO 30 N=1,NPZ
AZ(N) =ANZ (IRS,N)

IF (IGRC) 40,40,50

NPRHO=1 ;

ARHO(1)=1.0

GO TO 80

IF (NCHRNR (IRS)-3) 60,70,70
NPRHO=NCRNR (IRS)

DO 65 N=1,NPRRO

ARHO (N) =ANR (IRS,N)

GO TO 80

KAPPA=SRNKAP (IRS)
TREF=0.2618/FLOAT (NTHI (IRS))
IF(DP.LE.SUIRS2) DP=DP+0.1
H2=H(IRS)/2.

THET02=1.5708

IF (IGX.GT.0) THET02=ATAN2 (K2,DP-SUIRS2)

M=THETO02/TREF+1.

NTHM=MAXO (4,H)

NTHN=MINO (NTHHM, 18)
DTHETA=THETO02/FLOAT (NTHM-1)
IF(IGX.LE.O0) GO TO 25
THETO1=ATAN2 (H2,DP-SUIRS1)

IF (THETO2-THETO1-DTHETA/2.) 20,25,25

DTHETA=THETO1/FLOAT (NTHN-1)
I1GX=4

THETA=0.

DO 270 IRN=1,NRNM
NTHIRN (IRN)=0

DO 280 NTH=1,NTHM
IF(NTH-1)105,105,110
IF(NTH-NTHNM)120,115,115
DO 107 J=1,NRNM
FFUNCT(NTH,J)=0.

GO TO 810
IF(IGX-4)105,120,120
CONTINUE

COSTH=COS (TRETA)
SINTR=SIN(THETA)
J1=IRS+1

J2=IR-1

IF(J1-J2) 320,320,330

DO 340 J=J1,J2
TPATH(J)=ZR(J) /COSTh
TPATH(IR)=(DP-SUMIR1)/COSTH

CALL NBRELS (NRNM,J1,IR,SREM, TPATH,
1REL)

LLTR=(DP-SUIRS2) /COSTH
IF(IGX) 370,370,380

IF (THETA-THETO1) 370,390,390
LUTH=H2/SINTH

GO TO 400

LUTH=(DP-SUIRS1) /COSTH

MAX = IFIX((LUTR-LLTH)/(LMIN(IRS)/FLOAT

NRMAX=NTEST (MAX)

DR= (LUTH-LLTH) /FLOAT (NRMAX-1)

R=LLTH

DO 540 IRN=1,NRNM
NRIRN(IRN)=0

DO 550 NR=1,NRMAX

TPATH(1) =R-LLTH

RHO=R*SINTH

IF (NCHRNR (IRS)-3) 570,580,580

SVRHO = SPSP(NPRHO,ARHO,0.0,RHO)

(NRI(IRS}))) + 1

99

SAB1566
SAB1567
SAB1568
SAB1569
SAB1570
SAB1571
SAB1572
SAB1573
SAB1574
SAB1575
SAB1576
SAB1577
SAB1578

SAB1580
SAB1581
SAB1582
SAB1583
SAB1584
SAB1585
SAB1586
SAB1587

. SAB1588

SAB1589
SAB1590
SAB1591
SAB1592
SAB1593
SAB1594

.SAB1596

SAB1598
SAB1599
SAB1600
SAB1601
SAB1602
SAB1603
SAB1604
SAB1605
SAB1606
SAB1607
SAB1608
SAB1609
SAB1610
SAB1611
SAB1612

SNOX,NTHIRN, NRIRN,NPSIRN,1,REL,BSAB1613

SAB1614
SAB1615
SAB1616
SAB1617
SAB1618
SAB1619
SAB1620
SAB1621
SAB1622
SAB1623
SAB1624

SAB1626

SAB1628
SAB1629
SAB16130
SABI63Y .



580
590

640
660

670
680
720
130

650

740
550

152
151
750
170

780

781
182
790
760
800
810
280

822
821
820
840

850

830

GO TO 590

SVRHO = SESP(KAPPA,0.0,RHO)
Z=DP-R*COSTH-SUIRS1

Z=ZR(IRS) -2

DO 650 IRN=1,NRNN

NX=MTEST (IRN, SNOX,NTHIRN,NRIRN,NPSIRR,2)
IF(NX) 650,650,660

REL (1, IRN)=SREM (IRS,IRN) *TPATH(1)
BRELR (IRN) = BREL(IRN)+REL(1,IRN)
IF (BRELR(IRN)-88.0) 670,670,680
SVZ = SNOX(IRN)*SPSP(NPZ,AZ,0.0,2)
SV=SVRHO*SVZ

GFUNCT (NR, IRN) = SV#*EXP(-BRELR(IRN))
GO TO 720

GFUNCT(NR, IRN)=0.0
QUOT=GFUNCT (NR, IRN) /GFUNCT (1, IRN)
IF (QUOT-ETHA) 730,650,650
NRIRN(IRN)=NR

CONTINUE

NRIRNM=NYMIN (NRNM,6NRIRN)

IF (NRIRNN) 740,740,750

R=R+DR

CONTINUE

DO 751 IRN=1,NRNM

IF(NRIRN(IRN)) 752,752,751
NRIRN{IRN) = NRMAX

CONTINUE

DO 760 IRN=1,NRNM

NX=MTEST (IRN, SNOX,NTHIRN,NRIRN,NPSIRN,1)
IF(NX)760,760,770

NRHAX=NRIRN (IRN) e
DO 780 NR=1,NRMAX

Y (NR)=GFUNCT (NR, IRN)

NRMAX=NRMAX-1
FFUNCT(NTH, IRN) =YNUM(NRMAX,DR, Y) *SINTH
IF(NTH-2) 781,781,782

FFUNCL (IRN)=FFUNCT(NTH, IRN)

GO TO 760

QUOT = FFUNCT(NTH, IRN) /FFUNC1 (IRN)
IF (QUOT-ETHA) 790,760,760
NTHIRN(IRN)=NTH

CONTINUE

NTHIRM=NYMIN(NRNM,NTRIRN)
IF(NTRIRNM)810,810,820
THETA=THETA+DTHETA

CONTINUE

DO 821 IRN=1,NRNM

IF(NTHIRN(IRN)) 822,822,821
NTHIRN(IRN) = NTHM

CONTINUE

DO 830 IRN=1,NRNM

IF (SNOX(IRN))830,830,840
NTHM=NTHIRN (IRN)

DO 850 NTH=1,NTHM

Y (NTH) =FFUNCT (NTH, IRN)

NTHN=NTHM-1

FEERN(IRS, IRN) =FEERN (IRS,IRN)+0.5*YNUM (NTHM,DTHETA,Y)

CONTINUE
DP=AA
RETURN
END

SUBROUTINE NEUTRO

SAB1632
SAB1633
SAB1634
SAB1635

SAB16137

SAB1639
SAB1640
SAB1641
SAB1642
SAB1643
SAB1644
SAB1645
SAB1646
SAB1647
SAB1648
SAB1649
SAB1650
SAB1651
SAB1652
SAB1653
SAB1654

SAB1656
SAB1657
SAB1658

SAB1660
SAB1662

SAB1664
SAB1665
SAB1666
SAB1667
SAB1668
SAB1669
SAB1670
SAB1671
SAB1672
SAB1673
SAB1674
SAB1675
SAB1676
SAB1677

SAB1679
SAB1680
SAB1681

SAB1683
SAB1684

SAB1686
SAB1687
SAB1688
SAB1689
SAB1690
SAB1691
SAB1692

. CONMON/BLGF/LPAGE, IGRC, IGRS, IGEP, IGSS, IOP, IRN, NAHB(IG) ZR(22) ,H(22SAB3350
1) TEMP(22) ,DEN(22) ,NCHR (22) .NEMR(22) .NTHL(22)..NRI(22) .NPSII(22) .ETSAB3351
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17

600

6

6

6

1

10

20
30

01

104

30

2nkx(22),u5izr(22).&nnx(iz)}ktuopr(zii.ucétizéi,niésikéz),xrﬁnilkoasnbiJSi
IR, INAX, TFROM, 1TO, ITOH, NG, IG, CRI (20) , IRNT(20) , CF (26) ,CFG(7) , BFLUX (SAB33S 3

426)

DIMENSION E(26)
COMMON/LIBE1/MM,NIDRO,NEL

COMMON /LIBE2/ETACS,TRCS,SIG,THH,TH

DIMENSION ETACS(50),TRCS(50),SIG(50) ,THH(10,5) ,TH(8,50)

COMMON/STOCK/BOX, S, PHI
REAL NAME
DIMENSION NCODE(50),ISH(50),A(50) ,BUCK(22) ,FF(220)

DIMENSION MT(22.10).C(22,10).NOIP(ZZ.IO).FREH(ZZ.lO)
DIMENSION TRAM(10,20),TOUT(20),ABS(20) ,D(20) ,SIGMA(20)

DINENSION S(1020),BOX(1020),PHI(1020),SREM(22,20)
DINENSION RAD(20),KRGAP(3),F(3),G(3)
DIMENSION IND(220),X(220)

CHARACTER*4 NAME,TITLE(18)

DATA AVO,ZERO/.602472,.0/

OPEN (UNIT=1,FILE='B:LIBA1’,STATUS='0LD")
READ (1,10) (TITLE(I),I=1,18)

READ (1,12) IMAX,IFMAX,NGM,IFROM,ITO,ITOH, NOBR
READ (1,12) (IRNT(I),I=1,NOBR)

READ (1,14) (E(I),I=1,IMAX)

READ (1,14) (CF(I),I=1,IMAX)

CLOSE (1)

FORNAT (18Ad) %
FORMAT (7110)

FORMAT (7E10.3)

FORMAT (I10)

FORMAT (I9,F13.3)

FORMAT (SE14.4)

FORNAT (1415)

FORMAT (I9)

OPEN (UNIT=2,FILE='B:LIBA2',STATUS="0LD')
READ (2,16) NEL

DO 17 N=1,NEL

READ (2,18) NCODE(N),A(N)

READ (2,20) (D(J),J=1,IFHMAX)

READ (2,24) NIDRO

READ (2,22) (ISH(N),N=1,NEL)

CLOSE (2)

OPEN (UNIT=3,FILE='B:LTDIF',STATUS='0LD")
DO 600 IR=1,IRM

READ (3,610) (SREM(IR,I),I=1,IFMAX)
FORMAT (5E10.4) :

CLOSE (3)

OPEN (UNIT=4,FILE='B:LTDIFF', STATUS='NEV')
N=0

DO 620 IR=1,IRM

DO 620 I=1,IFMAX

NeN+1

BOX (N) =SREM (IR, I)

CONTINUE

WRITE (4,630) (BOX(J),J=1,N)

FORMAT (1PTE10.4)

CLOSE (4)

KRN=IRM-2

READ (5,101) (BUCK(KR),KR=1,KRN)

WRITE (6,104) (IR,BUCK(IR-2),IR=3,IRM)
FORMAT (7E10.3) ;

FORMAT (/10X, 'REGION BUCKLING'//(10X,I4,1PE13.3))
ZRMIN=ZR (1) +ZR(2)

RAD (1) =ZRMIN+ZR(3)

NAG=0

IF(IRM.LE.3) GO TO 80

;DO 30 JR=4,IRM

RAD (JR-2) =RAD (JR=3) +ZR (JR)

SABI354
SAB33SS
SAB3356
SAB3357
SAB33S8
SAB3359

SAB3362
SAB3363]

SAB3365

SAB3376
SAB3377
SAB3378
SAB3379
5AB3380

SAB3382
SAB3383
SAB3384
SAB3385
SAB3386
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117
80

51

410

41
99

42

48
50

100 FORMAT (/24X,'BOUNDARY CONDITIONS'//10X,'B1°,10X,°B2',10X, A0’

455

450

16
75

DO 77 IR=4,IRM
IF(NCHR(IR).LE
NAG=NAG+1
KRGAP (NAG) =IR-
CONTINUE
CONTINUE

OPEN (UNIT=)3,F
DO 51 IR=1,IRM
NE=NEMR (IR)

DO 51 J=1,NE
READ(3,410) NO
CLOSE (3)
FORMAT (I3,E10
TEST COMPOSITI
NOGO=0

DO 50 IR=1,IRM
IF(NCHR(IR).GE
NE=NEMR(IR)

DO 48 J=1,NE
DO 41 K=1,NEL
IF (NCODE(K)-NO
CONTINUE
WRITE (6,99) N
FORMAT (5X,‘TH
NOGO=1

GO TO 48
MAT(IR,J) =K
C(IR,J)=DEN(IR
CONTINUE
CONTINUE
IF(NOGO.EQ.1)
INPUT E CORRET
CALL TRANS

CALL LABEL (NAM
WRITE (6,100)

1,10X,'Al1’,10X,
OPEN (UNIT=1,F
OPEN (UNIT=2,F
OPEN (UNIT=7,F
DO 300 I=1,IMA
IF (I-2) 455,4
CLOSE (2)

OPEN (UNIT=2,F

.2) GO TO 717

2
ILE"B:LTGAHf.STITUS"OLD')
IP(IR,J) ,FREN(IR,J)

+3)

ON PROGRAM

.2) GO TO S0

IP(IR,J))41,42,41

OIP(IR,J)

E ELEMENT ',I5,' IS NOT IN THE LIBRARY' )

) *FREN(IR,J) *AVO/A(K)

RETURN
TO

MAIN LOOP ON THE GROUPS I FOR THE
DIFFUSION CALCULATION
E,LPAGE)

‘A2'/)
ILE='B:LTREM',STATUS="0LD')
ILE='B:LTDIFF',STATUS="0LD")
ILE='B:LIBA3',STATUS="'0LD")
X

50,455

ILE='B:LTDIFF*,STATUS='0LD")

IF(NAG.LE.O) GO TO 75

READ (5,101) (
DO 76 J=1,NAG
KR=KRGAP (J)
D(KR)=F(J)
TOUT (KR) =G (J)
CONTINUE
IN1=I-1

F(J),G(J),J=1,0AG) '

JH=MINO(ITOH,IN1)

JM1=MINO(ITO,I
J1=HAXO0(1,I-IF
I1Gol1=1

M1)
ROH)

IF(I.LE. (IFROM+ITO)) IGO1=2

1G02=1

IF(IM1.GT.IFROM)IGO2=2

1G03=1

IF(I.EQ.1)IG03=2

CALL LIBE(J1,JM,JM1,IGO1,IG02,IG03)
CALL ZERO1 (TRAM,200)

DO 150 IR=3,IRM

SAB3387
SAB3388
SAB1389
SAB1390
SABl391
SAB3392

SAB3394
SAB3395

SAB31397
SAB31398
SAB3399
SAB3400
SAB3401
SAB3402
SAB340)
SAB3404
SAB3405
SAB3406
SAB3407
SABl408
SAB3409
SAB3410
SAB3I411
SAB3412
SAB3413
SAB3414
SABI415
SAB3416
SAB3417
SAB3l418
SAB3420
SAB3421
SABl422
SAB3423

SAB3424

SAB3429
SAB3410
SAB3431
SAB3432
SABJ433
SAB3434
SAB1435

SAB3418
SAB3439
SABJ440
SAB3441
SAB3442
SAB3443
SAB3444
SAB3445
SAB3446
_.SAB3447
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132

135

105
106

120

110
112

113
130
140

150
201

415

202

210
203

420
710
421
120
215
220

225

KR=IR-2

IF (NCHR(IR)-2)135,132,150
R2SUR1=RAD (KR) /RAD (KR-1)

CALL AIRGAP(R2SUR1,IGEP,D(KR),TOUT(KR))
GO TO 150

CONTINUE

TR=0.

TOUT (KR) =0.

ABS (KR)=0.

NE=NEMR (IR)

DO 140 J=1,NE

K=MAT(IR,J)

TR=TR+C (IR,J) *TRCS (K)

TOUT (KR) =TOUT (KR) +C (IR, J)‘SIG(K)

GO TO(106,105),IG0]
ABS(KR)-ABS(KR)*C(IR.J)'BTACS(K)

GO TO 140

IF(ISH(K) .EQ.0)GO TO 110

LH=1SH(K)

DO 120 JUMP=1,JM

TRAM (JUMP, KR) =TRAM (JUMP, KR) +C (IR, J) *THH (JUMP, LH)
GO TO 140

GO TO(112,113),IG01
TRAM(1,KR)=TRAM(1,KR) +ETACS (K) *C(IR,J)
GO TO 140

CONTINUE

DO 130 JuHP=J1,JM1

TRAM (JUNP, KR)'TRAH(JUHP,KR)fTH(JUHP.K)‘C(IR J)
GO TO(140,112),1602

CONTINUE

T=TEMP (IR) +273.

AKO=2321./T

BKO= SQRT(3.141%593)/2.

CALCOLO FATTORI DI RACCORDO-PER AIR GAPS

SAB3448
SABJl449
SAB3450
SAB3451
SAB3452
SAB3453
SABl454
SABJ455
SAB3456
SAB3457
SABl458
SAB3459
SAB1460
SABl461
SAB1462
SAB3463
SAB1464
SABJ1465
SAB1466
SAB1467

SAB1468 °

SABl469
SAB1470

 SABJ4T1

SABJ472
SAB3473
SAB3474
SAB3475
SAB3476
SAB3477
SABJ478
SABl479
SAB3480
SAB3481

TKORR=SQRT (300./T)*1. 1255 ( (BKO-SQRT (AKO) *EXP (~AKO) ) / (1.~EXP(~AKO) SAB1482

1* (RKO+1.)))

IF(I.EQ.IMAX) TOUT (KR) =TOUT (KR) *TKORR
D(KR)=.33333/TR

CONTINUE

IF(I-2)201,202,203

READ (1,415) (S(¥),H=1,HM)
READ (1,415) (BOX(M), M=1,6HM)
FORMAT (7E10.4)

CALL ESSE(BOX,ABS, 1..5)

GO TO 222

CALL ZERO1(S,HMN)

DO 210 KR=1,KRM
SIGHA (KR) =TRAM(1,KR)

CALL ESSE(PHI,SIGMA, 1..8)

GO TO 222

CALL ZERO1(S,MM)

DO 220 J=1,IM1

READ (2,420) (BOX(M), M=1,MN)
FORMAT (7E10.4)

WRITE (2,421) (BOX(M),6MN=1,HN)
FORMAT (1P7E10.4)

IF((J+ITOH) .LT.I) GO TO 220
JUMP=I-J

DO 215 KR=1,KRM

SIGMA (KR)=TRAM(JUMP,KR)

CALL ESSE(BOX,SIGMA,1.,S)
CONTINUE

IF (I-NOBR) 222,225,225
PHI(1)=ZERO

GO TO 233 R

SAB3483
SAB3484
SABJ485
SAB3486

SAB3490
SABI491
SAB3492
SABJ493
SAB3494
SAB3495
SAB3496
SAB3497
SAB3498

SAB3501
SAB3502
SAB3503
SAB3504
SAB3505
SAB1S506
SAB3S07
SAB3508
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222

230

2313
231

240
244

300

425

Jo5

Jos
10

500
505
510

515

552
553

554

CONTINUE

READ (1,415) (BOX(M),M=1,MN)

DO 230 M=1,MM

S(M)=S(N)+BOX (M)

READ (1,415) (BOX(M),M=1,HNM)

CALL ESSE(BOX,TOUT,-1.,S)

PHI(1)=BOX(1)

DO 231 KR=1,KRM

TOUT (KR) =TOUT (KR) +D (KR) *BUCK(KR) |

CALL ELENA(IGEP,XKRM,NSTEP(3),NCHR(3),RAD ,D,TOUT,S,PHI,ZRMIN)
IF(I.GE.NOBR)GO TO 244 '
DO 240 H=1,MM

PHI(M)=PHI (M) +BOX(M)

WRITE (2,425) (PHI(M),M=1,MM)
BFLUX(I)=PHI(1)

CONTINUE

CLOSE (7)

CLOSE (4)

CLOSE (2)

CLOSE (1)

FORMAT (1P7E10.4)

H=0

X1=ZERO

N=0

DO 310 IR=3,IRM

IF(NCBR(IR).GT.1) GO TO 308
NPR=NSTEP (IR) /NTNOPI(IR)

DX=ZR(IR) /FLOAT(NPR)

N=N+1

H=M+1

X(N)=X1 o
IND(N) =M

DO 305 J=1,NPR

N=N+1

M=M+NTNOPI (IR)

IND(N) =M

X(N)=X(N-1) +DX

X1=X(N)

GO TO 310

X1=X1+ZR(IR)

CONTINUE

NMAX=N

OPEN (UNIT=2,FILE='B:LTTEN',STATUS='NEW')
WRITE (2,500) NMAX,6MM,IMAX,IRM

WRITE (2,505) (X(N),N=1,NMAX)

WRITE (2,510) (IND(N),N=1,NMAX)

FORMAT (6I10)

FORMAT (1P7E10.4)

FORMAT (1P7I10)

WRITE (2,505) (CF(I),I=1,IMAX)

WRITE (2,515) (NSTEP(IR),NTNOPI(IR),NCHR(IR),IR=1,IRM)
FORMAT (3I10)

CLOSE (2)

OPEN (UNIT=1,FILE='B:LTDIFF',STATUS='OLD"’)
OPEN (UNIT=2,FILE='B:LTREM',STATUS='NEW"')
DO 551 I=1,IMAX

READ (1,552) (PHI(M),M=1,MM)

FORMAT (7E10.4)

WRITE (6,553) I

FORMAT (1HO/40X,23H NEUTRON FLUX OF GROUP ,I5//7X,1HX,10X,3HPHI,1
10x, 1HX, 10X, 3JHPHI, 10X, 1AX, 10X, 3APAI, 10X, 1HX, 10X, 3HPHI, 10X, 1HX, 10X,

23HPHI/)

DO 554 N=1,NMAX

M=IND(N)

FF(N)=PHI (M)

WRITE (6,555) (X(N).FF(N), N=1,NMAX)

SAB3509

SAB3S511
SABJI512

SAB3514
SAB3515
SAB1516
SABJI517
SABl518
SAB3519
SABJ520

SABJ3523

SAB3529
SAB3530
SAB3531
SAB3532
SAB3533
SAB3534
SAB3535
SAB3536
SAB3537
SAB3538
SAB3539
SAB3540
SAB3541
SAB3542
SAB3543
SAB3544
SAB3545
SAB3546
SAB3547
SAB3548
SAB1549
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556
555
551

10

20

430

- 435

102

96

WRITE (2,556) (FF(N),6N=1,NHAX)
FORMAT (1P7E10.4)

FORMAT (S5(0PF11.2,1X,1PE12.3))
CONTINUE

CLOSE (1)

CLOSE (2)

RETURN

END

SUBROUTINE TRANS

SAB3555
SAB3556
SAB3557

COMMON/BLGF/LPAGE, IGRC, IGRS, IGEP,IGSS,IOP, IRM,NAME(18) ,ZR(22) ,H(225AB3S61
1) ,TEMP(22) ,DEN(22) ,NCHR(22) ,NEMR(22) ,NTHI(22) ,NRI(22) ,NPSII(22),ETSAB3562
2HAI(22) ,NSTEP(22) ,NRNI(22) ,NTNOPI(22),NGSI(22) ,NPSSI(22),IFMAX,NOBSAB3563
3R, IMAX, IFROM, ITO, ITOH,NGH,IG,CHI(20) ,IRNT(20) ,CF(26) ,CFG(7),BFLUX(SAB3564

426)

COMMON/LIBE1/MM,NIDRO, NEL
DIMENSION F(20,100),FR(20,100)
DIMENSION BF(1020),BRF(1020)
DIMENSION P(50)

DIMENSION THR(20),RR(35,20)
COMMON/STOCK/BF,BRF, PHI
DIMENSION PHI(1020)
COMMON/STOCK2/F,FR

CALCOLO MM (NUMERO PUNTI DA SCRIVERE)E MMR(NUMERO DI PUNTI DA

LEGGERE)

CHARACTER*4 NAME,TIT(15)
HM=0

MMR=1

KRH=IRM-2

DO 10 IR=3,IRM
MMR=MMR+NSTEP (IR) /NRNI(IR)
IF(NCHR{IR).GT.1)GO TO 10
 MM=MM+NSTEP (IR) +1
CONTINUE

OPEN (UNIT=2,FILE='B:LTREN®,STATUS='OLD')
DO 20 NP=1,HMMR

READ (2,430) (F(IFG,NP),IFG=1,IFMAX), (FR(IFG,NP),6IFG=1, IFMAX)

CLOSE (2)

FORMAT (5E10.4)

CALL ZERO1(RR,700)

READ (S5,101) NTH,NFRD
NRD=NTH+NFRD

OPEN (UNIT=7,FILE='B:L2REM',STATUS=‘NEV')
WRITE (7,435) NRD !
FORMAT (I10) .
IF(NTH.LE.C)GO TO 31

I1=1

12=NOBR-1

DO 30 NT=1,NTH

READ (5,103) TIT

READ (5,102) (THR(J),J=1,IFMAX)
FORMAT (7E10.3)

CALL LABEL (NAME,LPAGE)
WRITE(6,96)NT, (THR(J) ,J=1, IFMAX)
FORMAT (/10X, 'THRESH.REACT. ',I3//(1P10E12.3))
MR1=1

DO 27 IR=3,IRM
NPR=NSTEP (IR) /NRNI(IR)
IF(NCHR(IR).GT.1)GO TO 26
MR=MR1+NPR/2

L1=1

DO 25 IBR=2,NOBR

" L2=IRNT(IBR)

25
26

IBG=IBR-1
CALL MEDIA(THR( 1),F{ 1,MR),L1,L2,RR(IBG,IR-2))
L1=L2+1

MR1=MR1+NPR _

SAB3565
SAB1566
SAB1S67
SAB1568
SAB3569

SAB3S570
SAB3571
SAB1572
SAB3574
SABI575

SAB1IS76
SAB3577
SABJS78
SAB3579
SABJS580
SAB3581

SABJ3581]

SAB3591
SAB3592

SAB3594
SAB1595
SAB3596
SAB3597
SAB1S598
SAB3599
SAB3600
SAB3601
SAB3602
SABl603
SAB3604
SAB3605
SABl606
SABJ607
SAB1608
SAB1609
SABJ610
SABl611
SAB3612
SABI613]
SAB3614
SABI61S

105



106

27 CONTINUE SAB3616
WRITE (6,94) SAB3617
DO 36 KR=1,KRM SAB3618
36 WRITE (6,95) KR, (RR(I,KR),I=I1l, I2) SAB1619
VRITE (7,450) I1,I2
DO 451 KR=1,KRM
451 WRITE (7,452) (RR(I,KR),I=I1,12)
30 WRITE (7,103) TIT
450 FORMAT (2110)
452 FORMAT (1PTE10.3)
95 FORMAT (I9, (1P10E12.3)) SAB621
94 FORMAT (/' AVERAGE OVER THE REMOVAL SPECTRA'//10X,'GROUP'/TX, 'REG'SAB3622
1/) : SAB1623
31 CONTINUE SAB1624
101 FORMAT (1415) SAB3625
103 FORMAT (15Ad) SAB3626
IF (NFRD.LE.0)GO TO 23 SAB3627
DO 22 J=1,NERD SAB3628
CALL LABEL (NAME,LPAGE) SAB3629
WRITE (6,104) J SAB3630
104 FORMAT (10X, 'REGION DEPENDENT RESPONSE FUNCTION NO.', I2//12X,  SAB3611
1'GROUP* /7X, 'REG") :
READ (5,97) I1,12,TIT SAB3633
DO 38 KR=1,KRH SAB3634
21 READ (5,102) (RR(I,KR),I=I1,I2) SAB635
38 VRITE (6,105) KR, (RR(I,KR),I=I1,I2) SAB3636
105 FORMAT (I9/(9X,1P10E12.3)) SABI637
WRITE (7,450) I1,I2
DO 455 KR=1,KRM
455 WRITE (7,452) (RR(I,KR),I=I1,12)
22 VRITE (7,103) TIT
23 CONTINUE SAB1639
CLOSE (7)
97 FORMAT (215,15Ad)
C  CICLO SUI BROAD REM. GROUPS SABI641
C  PER OGNI BKOAD R. G. CALCOLA E SCRIVE SU LTREM SAB642
C  FLUSSI E FLUSSI RINOSSI SAB3643
L1=1 SAB645
OPEN (UNIT=1,FILE='B:LTREM',STATUS='NEV')
DO 100 IBR=1,NOBR
L2=IRNT (IBR) SAB3647
CALL ZEROL (BRF,) SAB3648
CALL ZERO1 (BF,IMN) SAB1649
sP=0. SAB3650
DO 5 L=Ll,L2 SAB651
5  SP=SP+CHI(L) SAB652
IF(SP.LE.0.) GO TO 91 SAB3653
4=0 SAB3654
NP=0 SABJ65S
DO 90 IR=3,IRM SAB3656
NR=NRNI (IR) : SAB3657
160=2 SAB3658
IF (NR.EQ.1) 1GO=1 SAB1659
NPR=NSTEP (IR) /NR SAB3660
ESP=1./FLOAT (NR)
IF (NCHR(IR)-2)33,32,32 SABI662
32 NP=NP+NPR SAB1663
GO TO 90 SABl664
33 DO 70 JP=1,NPR SAB3665
NP=NP+1 SABI666
M1=M SAB3667
DO 60 L=L1,L2 SAB1668
IF(CHI(L).LE.0.) GO TO 60 SABI669
P(1)=1. SAB3670
GO TO(42,35),160 SABI671
35 SABI672_

FACTOR=(F(L,NP+1) /F(L,NP))*2*ESP  _ _ __ _ _



40
42

50

70

80

91

460
100

120

110
130
140
150
160
170
180

185

DO 40 K=2,NR

P (K) =P (K-1) *FACTOR

DO 50 JM=1,NR

H=M1+JH

BRF (M) =BRF (M) +FR (L, NP) *P (JH)

BF (M) =BF (M) +F (L, NP) *P (JM)

CONTINUE

CONTINUE

CONTINUE

M=M1+NR+1

NP1=NP+1

DO 80 L=L1,L2

IF(CHI(L).LE.0.) GO TO 80

BRF (M) =BRF (M) +F (L, NP1) *FR (L, NP) /F (L, NP)
BF (M) =BF (M) +F (L, NP1)

CONTINUE

CONTINUE

CONTINUE

WRITE (1,460) (BRF (M), N=1,HH)

WRITE (1,460) (BF(H) =1, MH)

FORMAT (1P7E10.3)

L1=L2+1

CONTINUE

CLOSE (1)

RETURN

END

SUBROUTINE LIBE(J1,JH,JM1,L1,L2,L3)
COMMON/BLGF/LPAGE, IGRC, IGRS, IGEP, IGSS , I0P, IR, NAME (18) , ZR(22) .8 (2
12) . TEMP(22) . DEN (22) , NCHR (22) , NEHR (22) ,NTHI (22) , NRI (22) , NPSII (22) ,
2ETHAI (22) , NSTEP (22) ,NRNT (22) ,NTNOPI (22) ,NGSI (22) ,NPSSI (22) , IFHAX,
INOBR, IMAX., IFROM, ITO, ITOH, NGH, IG, CHI (20) , IRNT (20) , CF (26) ,CFG(7) , BF
4LUX(26)

COMMON/LIBE1/MM,NIDRO, NEL

COMMON /LIBE2/ETACS,TRCS,SIG,THH,TH

DIMENSION ETACS(50),TRCS(50),SIG(50),THH(10,5),TH(8,50)
DIMENSION NCODE(50),ISH(50),A(50),D(20)

6o To (2,1),L3

OPEN (UNIT=3,FILE='B:LIBA2',STATUS="'OLD")

READ (3,110) NEL

DO 120 I=1,NEL

READ (3,130) NCODE(I),A(I)

READ (3,140) (D(J),J=1,IFHAX)

READ (3,150) NIDRO

READ (3,160) (ISH(N),N=1,NEL)

READ (3,170) (ETACS(N),TRCS(N),SIG(N),N=1,NEL)

CLOSE (3)

FORMAT (I10)

FORMAT (I9,F13.3)

FORMAT (5E14.4)

FORMAT (I9)

FORMAT (141I5) o
FORMAT (3E16.6)

FORMAT (5E12.4)

RETURN

DO 185 LH=1,NIDRO

READ (7,180) ( TMH(J,LH),J=1,JM)

Go TO (4,3),L1

MATRICE NON DI TIPO H

DO 195 N=1,NEL

READ (7,180) ( TM(J,N),J=J1,JM1)

GO TO (5,4),L2

READ (7,180) (ETACS(N) N=1,NEL)

READ (7,190) (TRCS(N),SIG(N), N=1,NEL)

FORMAT (2E16.6)

RETURN

END , ’

SAB3673
SAB3674
SAB3675
SAB3676
SAB3677
SAB3678
SAB3679
SAB3680
SAB3681
SAB3682
SABJ683
SAB3684
SAB3685
SABJ686
SAB3687
SAB3688
SAB3689
SAB3690

SAB3693
SAB3694

" SAB3695

SAB3696
SAB3879

SAB3882
SAB3883
SAB3884

SAB3888

SAB3891

SAB3894

SAB3897

_ SAB3898.
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SUBROUTINE ESSE(F,SIGMA,SIGN,S) SAB3899
REAL NAME
DIMENSION F(1020),SIGMA(20),5(1020) ' SAB3900

COMMON/BLGF/LPAGE, IGRC, IGRS, IGEP,IGSS,IOP, IRM,NAME(18) ,ZR(22) ,H(22SAB3901
1) ,TEMP(22) ,DEN(22) ,NCHR(22) ,NEMR(22) ,NTHI(22) ,NRI(22) ,NPSII(22) , ETSAB3902
2HAI(22) ,NSTEP(22) ,NRNI(22),NTNOPI(22) ,NGSI(22),NPSSI(22),IFMAX,NOBSABJI903
3R, IMAX, IFROM, ITO, ITOH,NGM, IG,CHI (20), IRNT(20) ,CF(26) ,CFG(7),BFLUX (SAB3904

426) SAB3905
REAL NAHE SAB1906
CHARACTER*4 NAME
H=0 ' SAB3907
DO 10 IR=3,IRM SABJ908
IF(NCHR(IR).GT.1) GO TO 10 SAB3909
NP=NSTEP (IR) +1 SABJ910
KR=IR-2 SABI911
DO 5 N=1,NP SAB1912
H=M+1 SABJ913

5 S(M)=S(M)+SIGN*F (M) *SIGMA(KR) SABI914
10 CONTINUE SAB3915
RETURN SAB1916
END SAB1917
SUBROUTINE AIRGAP(RSR,IGEP,R,Q) SAB1948
COMPUTES PARAMETERS FOR P1 TREATMENT OF GAPS . SABJ949
Q2=1./RSR SAB1950
S=SQRT(1.-Q2%*2) SABJ9S1
IF(IGEP-1)2,3.4 SAB3952

2 R=1. SABJ953
Q=0. SAB1954
RETURN N SAB1955

3 F=.6366198*(ATAN2(Q2,5)/Q2+S) < SAB3956
R=RSR SAB1957
GO TO 5 SAB3958

4 F=l.-5*%} SAB3959
R=RSR**2 SAB1960

5 Q=1.-F/R - SAB3961
RETURN SAB1962
END SAB3961]
SUBROUTINE MEDIA(V,F,I1,I12,Q) SAB3964
CALCOLA LA MEDIA DI V SUF(E CHIAMATA DA TRANS) SABJ965
DIMENSION V(1) ,F(1) SAB1966
DEN=0. SAB1967
$=0. ] SAB3968
DO 5 J=I1,I2 : SAB1969
S=S+V(J)*F(J) ’ SAB1970

S DEN=DEN+F(J) SABl971
Q=S/DEN SAB3972
RETURN SAB3973
END SAB1974
FUNCTION COEFB(L,C,T) SAB397S5
Us=1. . SAB3976
P=U . SABI977
IND=L+1 SAB3978
Go T0 (1,2,3,4),IND ‘ SAB3979

1 COEFB=P*(U+C)/(U-C) SAB1980
RETURN : SABJ981

2 COEFB=(BK1(T)+C*BKO(T))/(BI1(T)-C*BIO(T)) SAB3982
RETURN SAB3983

3 COEFB=P*(T#(U+C)+U)/(T*(U-C)-U) SABl984
RETURN SABJ985

4 X=.125/T SABJl986
COEFB=P=* (U+3.#X+C*(U-X) )/ (U-3.2X-C* (U+X)) SABJ1987
RETURN SAB13988
END SAB1989
SABINEDJI_ __ - SAB00OO
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10

11
111
100

10

11
111
100

10

100

10
11
100

10

17
20

3o
40
50

55
56

60

80

90
100
110

FUNCTIOR BIO(X)
CALL BESI(X,0,Y,IER)
IF (IER-2) 11,10,11
WRITE (6,100)

BI0=0.

GO TO 111

BIO=Y

RETURN

FORMAT (' X IS NEGATIVE')
END

FUNCTION BI1(X)
CALL BESI(X,1,Y,IER)
WRITE (6,100)

BI1=0.

GO TO 111

BIl=Y

RETURN

FORMAT (*' X IS NEGATIVE')
END

FUNCTION BXO(X)

CALL BESK(X,0,Y,IER)

BKO=Y

IF (IER-2) 11,10,11

VRITE (6,100) »
RETURN 2
FORMAT (' X IS NEGATIVE OR ZERO')
END

FUNCTION BK1(X)

CALL BESK(X,1,Y,IER)

BK1=Y

IF (IER-2) 11,10,11

WRITE (6,100)

RETURN

FORMAT (' X IS NEGATIVE OR ZERO')
END

SUBROUTINE BESI(X,N, BI,IER)
CXXC=1.E-38

IER=0

BI=1.0

IF(N)150,15,10
IF(X)160,20,20
IF(X)160,17,20

RETURN

TOL=1.E-6
IF(X-12.)40,40,30

IF (X-FLOAT(N))40,40,110
XX=X/2.

TERK=1.0

IF(N) 70,70,55

DO 60 I=1,N

FI=I

IF (ABS (TERM)-CXXC)56,60,60
IER=]

BI=0.0

RETURN

TERM=TERM*XX/FI

BI=TERM

XX=XX*XX

DO 90 K=1,1000

IF (ABS (TERM) -ABS (BI*TOL))100,100,80
FK=K* (N+K)

TERM=TERM* (XX/FK)
BI=BI+TERM

RETURN

FN=4*N*N

109

SAB0368
SABO369
SAB0370
SAB0371
SAB0372
SABO373
SABO374
SABO375
SABO376
SAB0377
SAB0378
SAB0379
SAB0380
SAB0381
SAB0382
SABO383
SAB0384
SAB0385
SAB0376

- SAB0187

SAB0388
SABO389

 SAB0390

SAB0391
SARB0392
SABO393
SAB0394
SABO395
SAB0396
SAB0397
SAB0338
SABO199
SAB0400
SAB0401
SAB0394

SAB0438

SAB0442
SAB0443
SAB0444
SAB0445
SAB0446
SAB0447
SAB0451

SABO456
SAB0460
SABO461
SAB0462
SAB0463
SAB0464
SAB0465
SABO466
SAB0467
SAB0468
SAB0469
SABO470
SAB0O471
SAB0476
SAB0477
SAB0478

SAB0480
SAB0484
SAB0488



111
115

120
130
140

150
160

10

11
12

20
21

22
25

26
27

28

29 GI=A'(1.2533141+.46999270‘T(1)-.14685830'T(2)+.12804266‘T(3)
2~.17364316'T(4)+.28476181‘T(5)-.45943421'7(6)*.62833807'?(7)
J-.66322954'T(8)*.50502386'7(9)-.25813038'?(10)+.078800012'T(11)
4-.010824177T(12))*C

jo
i

32
33
35
34

36

IF(X-170.0)115,111,111

IER=4

RETURN
XX=1./(8.*X)
TERM=1.

BI=1.

DO 130 K=1,30

IF (ABS (TERM) -ABS (TOL*BI)) 140,140,120

FK=(2*K-1)**2

TERM=TERN*XX* (FK-FN) /FLOAT (K)

BI=BI+TERHM
GO TO 40
PI=3.141592653

BI=BI*EXP(X) /SQRT(2.*PI*X)

GO TO 100
IER=1

GO TO 100
IER=2

GO TO 100
END

SUBROUTINE BESK(X,N,BK,IER)

DIMENSION T(12)
BK=.0
IF(N)10,11,11
IER=1

RETURN
IF(Xx)12,12,20
IER=2

RETURN
IF(X-170.0) 22,22,21
IER=]

RETURN

IER=0
IF(X-1.)36,36,25
A=EXP (-X)

B=1./X

C=SQRT(B)

T(1)=B

DO 26 L=2,12
T(L)=T(L-1)*B
IF(N-1)27,29,27

GO=A‘(l.25331414-.15666418‘1(1)*.088111278'7(2)-.091390954'?(3)
26.13445962‘1(4)-.22998503'?(5)+.37924097‘?(6)-.52412773'7(7)
3*.55753684‘7(8)-.42626329‘?(9)*.21845181'7(10)-.066809767‘?(11)
4+.009189383*T(12))*C

IF(N)20,28,29
BK=GO
RETURN

1F(N-1)20,30,31
BK=G1

RETURN

DO 35 J=2,N

GJ=2.* (FLOAT(J)~-1.)*G1/X+GO
IF(GJ-1.0E38)133,33,32

IER=4

GO TO 34
G0=G1
Gl=GJ
BK=GJ
RETURN .
B=X/2.

A=.57721566+ALOG(B) _ |
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. SABO555

SAB0556
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SAB0562
SAB0563
SAB0564
SABO565
SAB0566
SAB0567
SAB0S68
SAB0569
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SAB0572
SAB0576
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SABOS578
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SABO580
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37

40
42
43

50
52

93
151
152

C=B*B

IF(N-1)37,43,37
GO=-A

X2J=1.

FACT=1.

HJ=.0

DO 40 J=1,6
RJ=1./FLOAT(J)
X2J=X2J*C
FACT=FACT*RJ*RJ
HJ=HJ+RJ
GO=GO+X2J*FACT* (HJ-A)
IF(N)43,42,43

BK=G0

RETURN

X2J=B

FACT=1.

HJ=1.
G1=1./X+X2J*(.5+A-HJ)
DO 50 J=2,8
X2J=X2J*C
RJ=1./FLOAT(J)
FACT=FACT*RJ*RJ
HJ=HJ+RJ
G1=G1+X2J*FACT*(.5+(A-HJ) *FLOAT(J))
IF(N-1)31;52,31

BK=Gl

RETURN

END

SUBROUTINE ELENA(IGEP,IRM,NSTEP,ISAGAP,ZR,D,SIG,S,PHI,ZRMIN)

DIFFUSION CALCULATION
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SAB0607
SAB0608
SABO612
SABO613
SAB0614
SABO615
SABO616
SAB0617
SABO618
SAB0619
SAB0620
SABO621
SAB0622
SAB0623
SAB0624
SAB0628
SAB0629
SAB0630
SABO631
SAB0632
SAB0633
SAB0634
SAB0635
SAB0636
SAB0637
SAB0638
SABO639
SAB0640
SAB0641
ZABl697
SABl698

DIMENSION D(20),SIG(20),CK(20),DK(20),NSTEP(20),ZR(20),TIN(20),TOUSABI699

1T(20) ,HT(20),IGE(20)

DIMENSION FINTV(250),PHINT(250),STPN(250),VSN(250)
DIMENSION FN(1020),5(1020),V(1020),PHI(1020)
EQUIVALENCE (FINTV(1),PRINT(1)),(VSN(1),STPN(1))

DIMENSION ISAGAP(20)
DIMENSION U1(3),U2(3)
CONMON/STOCK2/STORE1, STORE2

DIMENSION STORE1(20,100) ,STORE2(20,100)
EQUIVALENCE(FN(1),STORE1(1,1)),(V(1),STORE2(1,1))

PRODN=1.E-7
DTH=110.

READ (5,93) A1OUT,A20UT,AIN,A1IN,A2IN,DOP

FORMAT (7E10.3)

WRITE (6,151) A1OUT,A20UT,AIN,ALIN,A2IN
FORMAT (4X,1P6E12.4)

IF(DOP) 155,155,152

READ (5,93) (DK{J),J=1,IRN)

- DO 153 J=1,IRNM

153

156
155

IF(DK(J).GT.0.) D(J)=DK(J)
CONTINUE

WRITE (6,156) (D(J),J=1,IRNM)
FORMAT (12F10.6)

CONTINUE

NGAP=0

UQUT=A10UT

YOUT=A20UT

IPH=IRM

CK(1)=SQRT (SIG(1)/D(1))
DK(1)=D(1)*CK(1)

TIN(1)=ZRMIN*CK(1)

TOUT(1)=2R(1) *CK (1)

HT(1)=(TOUT(1) -TIN(1))/FLOAT (NSTEP(1))
IPM=IPM+NSTEP (1) R JU
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102

104
107

103

105
106

50
51

61
70

79

80
81

10

83

IF(IRM-1)106,106,102

DO 105 IR=2,IRM
IF(ISAGAP(IR)-2)103,104,107
NGAP=NGAP+1

IPH=IPH-1

GO TO 105

CK(IR)=SQRT (SIG(IR)/D(IR))
DK(IR)=D(IR)*CK(IR)

TIN(IR)=ZR (IR-1)*CK(IR)
TOUT(IR)=ZR(IR)*CK(IR)
HT(IR)=(TOUT(IR)-TIN(IR))/FLOAT (NSTEP(IR))
IPH=IPM+NSTEP (IR)

CONTINUE

CONTINUE :
GEOMETRICAL INDEXES (GROUP DEPENDENT)
IF(IGEP-1)3,2,3

DO 60 IR=1,IRM
IF(TIN(IR)-3.)50,50,51
IGE(IR)=IGEP

GO TO 60

IGE(IR)=]

CONTINUE

"GO TO 70

DO 61 IR=1,IRM
IGE(IR)=IGEP
CONTINUE
CALCOLO FN (M)
NG=NGAP+1
M=IPN+1

DO 10 JB=1, IRN
IRB=IRN+1-JB
IF (ISAGAP (IRB)-2)81,79,80

NG=NG-1

U2 (NG) =UoUT >

U1(NG) =D (IRB) *UOUT/ (1.+2.*D(IRB) *SIG(IRB) *UOUT)
UOUT=U1 (NG)

G0 TO 10

UOUT=UOUT*D (IRB) /SIG (IRB)

G0 TO 10

NP=NSTEP (IRB) +1

TH=TOUT(IRB)

IF((TM-TIN(IRB)).LE.DTM) GO TO 82

UOUT=DK (IRB) * (1. +FLOAT (IGEP)/(2.*TIN(IRB)))
M=N-NP :

GO TO 10

HTB=HT (IRB)

BCN=-UOUT/DK (IRB)

B=COEFB (IGE(IRB),BCN, TH)

DO 8 JP=1,NP

M=M-1

T=TH-FLOAT (JP-1)*HTB

FN (M) =ENNE (IGE (IRB) ,B,T, TH, PRODN)

CONTINUE :

UOUT=-DK (IRB) *FDERN (IGE(IRB) ,B, T, TM, PRODN) /FN (M)
CONTINUE

UIN=UOUT

CALC.OF V(M)

NG=NGAP+1

M=IPM+1

DO 21 JB=1,IRM

IRB=IRN+1-JB

NS=NSTEP (IRB)

IF (ISAGAP (IRB)-2)85,83,84

NG=NG-1
V1=D(IRB)*VOUT/(1.+2.*D(IRB)*SIG(IRB)*U2 (NG))
vouT=v1
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84
85

86

23
22

20

25
24

21
c

42

44
45

40

87

i1
89

35

L

GO TO 21

VOUT=VQUT/SIG(IRB)

GO TO 21

NP=NS+1
IF((TOUT(IRB)-TIN(IRB)).LE.DTM) GO TO 86
H=H-NP

youT=-S (M) /CK(IRB)

GO TO 21

N=M-1

V(M)=VOUT

A=V (M) *FN (M) *TOUT (IRB) **IGEP

H=HT (IRB) '

H3=H/1.

T=TOUT (IRB) +H

DO 22 L=1,NP

L1=M+1-L

FINTV(L) =S (L1)*FN(L1)
IF(IGEP-1)22,23,2]

T=T-R

FINTV(L)=FINTV(L) *T**IGEP

CONTINUE
STPN(1)=(FINTV(1)+FINTV(2)) *R/2.
STPN(2)=(FINTV(1)+4.*FINTV(2)+FINTV(3))*H]
STPN(3)=(FINTV(1)+3.*FINTV(2) +3.*FINTV(3)+FINTV(4))*H*.375
T=TOUT (IRB)

DO 20 J=4,NS
STPN(J)=STPN(J-2) +(FINTV(J-1) +4.*FINTV (J) +FINTV(J+1) ) *H]
DO 24 I=1,NS

M=M-1

V(M)=(A-STPN(I)/CK(IRB))/FN(H)
IF(IGEP-1)24,25,25

T=T-H

V(M)=V({) /T**IGEP

CONTINUE

VOUT=V (M)

CONTINUE
CALC.OF FLUX

H=0
NG=0

IF(AIN)44,42.44
PHIB=AMAX1 (0., (-A2IN/ALIN-PRI(1)))
GO TO 45 -

PHIB=(AIN*V(1)-A2IN)/ (A1IN-AIN*UIN)
CONTINUE :

DO 38 IR=1,IRM

NS=NSTEP (IR)

IF (ISAGAP (IR)-2)88,40,87

NG=NG+1
PHI2=PHIB-2.*SIG(IR)*(ULl(NG)*PRIB+V(M))
PHIB=PHI2
GO TO 38

PRIB=PHIB*D(IR )

GO TO 38

NP=NS+1

IF((TOUT(IR)-TIN(IR)).LE.DTM) GO TO 89
DO 31 J=1,NP
H=M+1

PHI (M) =5 (M) /SIG(IR)
GO TO 19

H=HT (IR)
H3=H/3.

DO 35 JP=1,NP

L1=M+JP

PHINT (JP)=V(L1) /FN(L1) 2
VSN(1)=(PHINT (1) *PHINT(2))*H/2. .
VSN(2)=(PHINT(1)+4.*PHINT(2) +PHINT(3))*H3 _ _ Rl

113

SAB3800
SAB3801
SAB3802
SAB3803
SABJ3804
SABJ3805
SAB3806
SAB3807
SABJ808
SAB1809
SAB3810
SAB3811
SAB3812
SABI813
SABJ814
SAB3815
SAB3816
SAB13817
SAB3818
SAB3819
SAB3820
SAB3821
SAB3822

' SAB3823

SAB3824
SAB3825
SAB1826
SAB1827
SAB3828
SABJ1829
SAB3830
SAB38131

SABJ3813
SAB3834
SAB38135
SAB1816
SAR3837
SAB38138
SAB38139
SAB3840
SABJ3841
SAB3842
SABJ84]
SAB3844
SAB3845
SAB1846
SAB3847
SAB3848
SAB1849
SAB13850
SAB3851
SAB3852
SAB1851]
SAB1854
SAB3855
SAB1856
SAB1857
SABJ1858
SAB3859
SAB3860
SAB3861
SABl862
SAB3863
SAB3864
SABJ865



36

.
VSN(3)=(PRINT(1)+3.*PHINT(2)+3.*PHINT(3) +PRINT(4) ) *H*.375
DO 36 J=4,NS
VSN(J)=VSN(J-2) +(PHINT(J-1) +4 . *PHINT (J) +PHINT (J+1) ) *H3
M=M+1
A=PHIB/FN (M)

PHI(M)=PHIB

DO 37 J=1,NS

H=H+1
PHI(M)=(A-VSN(J)/DK(IR))*FN(N)
PHIB=PHI (M)

CONTINUE

RETURN

END

FUNCTION ENNE(L,B,T,TM,P)
IND=L+1

E8=1.8048514E-35

U=1.

GO TO (1,2,3,4),IND
X=EXP(TH-T-40.)

ENNE=X

Y=B/X

IF(ABS(Y) .GT.U) ENNE=ENNE+Y*ES
GO TO 5

ENNE=B#*BIO (T)+BKO (T)

GO TO 5

X=EXP (TM-T-40.)

ENNE=X

Y=B/X

IF(ABS(Y) .GT.U) ENNE=ENNE+Y*ES8
ENNE=ENNE/T

GO TO S

X=EXP(TM-T-40.)

C1=.125/T

ENNE=X* (U-C1)

Y=B/X

IF(ABS(Y) .GT.U) ENNE=ENNE+Y*E8*(U+C1)
ENNE=ENNE/SQRT(T)

ENNE=P*ENNE

RETURN

END

FUNCTION FDERN(L,B,T,TM,P)
IND=L+1

E8=1.8048514E-135

u=1.

Go TO (1,2,3,4),IND

Z=EXP (TM-T-40.)

FDERN=-2

Y=B/2

IF (ABS(Y) .GT.U) FDERN=FDERN+Y*ES
GO TO 5

FDERN=B*BI1 (T)-BK1l (T)

GO TO 5

Z=EXP (T-TN+40.)

FDERN=-(T+U) /2

Y=B22#*(T-U)

IF(ABS(Y) .GT.U) FDERN=FDERN+Y*ES
FDERN=FDERN/T**2

GO TO 5

.Z=EXP (T-TN+40.)

C1=.375/T

FDERN=-(U+C1) /Z

Y=B*Z

IF(ABS(Y) .GT.U) FDERN=FDERN+Y*E8*(U-C1)
FDERN=FDERN/SQRT (T)

FDERN=FDERN*P

RETURN

END
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PROGRAM DOSE

C PROGRAM FOR COMPUTING DOSE RATES, REACTION RATES ETC.

C MO

DIFIED FROM SUBROUTINE DOSE BY LT. TIPVIMOL THONG-ORN

C NUCLEAR TECHNOLOGY , CHULALONGKORN UNIVERSITY

100

130
131

140

j10
315
320°
325

345
350

355

9N

DIMENSION FN(220.26).X(220),R(220).NP(20),RR(ZG.ZO).IND(ZZO)
DIMENSION NCHR(22) ,NSTEP(22) ,NTNOPI(22),CF(26)
CHARACTER*4 TIT(15) :
CHARACTER*15 NAME1,NAME2

WRITE (*,100)

FORMAT (///25X,*' *#%s2x D (Q § E sasxaan ',/13X,' Program for
lcomputing Dose Rates, Reaction Rates etc.')

WRITE (*,130)

FORMAT (/°' Enter your filename for input file : *,$)
FORMAT (/' Enter your filename for output file : ',$)
READ (*,140) NAME1L y
WRITE (*,131)

READ (*,140) NAME2

FORMAT (Al5)

OPEN (UNIT=5,FILE=NAMEl,STATUS='0LD')

OPEN (UNIT=1,FILE='B:LTTEM',STATUS='0OLD")

READ (1,310) NMAX,MM,IMAX,IRM

READ (1,315) (X(N),N=1,NMAX)

READ (1,320) (IND(N),N=1,NMAX)

READ (1,315) (CF(I),I=1,IMAX)

READ (1,325) (HSTEP(IR).NTNOPI(IR),NCHR(IR),IR=1,IRH)
CLOSE (1)

FORMAT (6I10)

FORMAT (7E10.4)
**FORMAT (7110)

FORMAT (3I10)

OPEN (UNIT=2,FILE='B:LTREM',STATUS='0OLD")

DO 2 I=1,IMAX

READ (2,315) (FN(N,I),N=1,NMAX)

CLOSE (2)

OPEN (UNIT=3,FILE='B:L2REM',STATUS='OLD')

OPEN (UNIT*S,FILE=HAHEZ.STATUSa'NEQ')

READ (3,310) NRD

IF(NRD.LE.0)GO TO 21

KRM=IRN-2 :

DO 5 IR=3,IRM

NP (IR-2)=NSTEP(IR)/NTNOPI (IR)

DO 20 NR=1,NRD §

READ (3,310) I1,I2

DO 345 KR=1,KRM

READ (3,350) (RR(I,KR),I=I1,I2)

FORMAT (7E10.3)

READ (3,355) TIT

FORMAT (15A4)

N=0

DO 10 KR=1,KRM

IF(NCHR(KR+2) .GT.1) GO TO 10

JN=NP(KR) +1

DO 9 J=1,JM

N=N+1

R(N)=0.

DO 8 I=I1,I2

R(N)=R(N) +RR(I,KR) *FN(N,I)

CONTINUE

CONTINUE

WRITE (6,99) TIT

WRITE (6,91) (X(N),R(N),N=1,NMAX)

FORMAT (5(OPF11.2,1X,1PE12.3))
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20
21
98
99

97

CONTINUE
CLOSE (3)
FORMAT (/20X, 'TOTAL NEUTRON DOSE RATE (MREM/HR) '//7X,'X',9X,

1'DOSE'.10X.‘X',9X,'DOSB'.IOX.'X'.SX,'DOSB',IOX,'X',SX,'DOSE'.IOX,

2'X*,9X, *DOSE'/)

FORMAT (/20X,15A4,°’ RR(X)'//7X,'X',IOX.'RR',IIX.'X'.IOX,‘RR',IIX.

1‘1'.101.'RR'.IIX.'X',IOX,‘RR'.IIX,'X'.IOX,'RR'I)
FORMAT (215,15A4/(7E10.3))

C READS FROM INPUT REGION INDEPENDENT CONV.FACTORS

101

25

30

40
92
45

READ (5,101) NRIR,IFDOSE
FORMAT (141I5)

IF (IFDOSE.LE.O) GOTO 30

DO 25 N=1,NMAX

R(N)=0.

DO 25 I=1,IMAX

R(N)=R(N)+CF (I)*FN(N,1)

WRITE (6,98)

WRITE (6,91) (X(N),R(N),N=1,NMAX)
CONTINUE

IF(NRIR.LE.0)GO TO 50

DO 45 NR=1,NRIR

READ (5,97) I1,I2,TIT, (CF(J),d=I1,12)
DO 40 N=1,NMAX

R(N)=0.

DO 40 I=I1,I2

R(N)=R(N)+CF (I)*FN(N,I)

WRITE (6,92) I1,I2,(CF(J),J=I1,12)
FORHAT (10X, ‘CONV.FACTORS (GROUP',I13," TO',I13,%)'//(1P10E12.3))
WRITE (6,99) TIT

WRITE (6,91) (X(N),R(N),N=1,NMAX)
CONTINUE

CLOSE (5)

CLOSE (6) ’
END i
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C THI
c
c

7000

10

a9
c

72
]

&

n - 4 TUsunIuLAIBY LIBRARY

S PROGRAM READS PARAMETERS AND GROUP CONSTANTS AND PREPARES IN THE
SUITABLE WAY THE LIBRARY FOR SABINE, WHICH IS PRINTED AND WRITTEN
AS BINARY TAPE ON UNIT 9
CHARACTER#4 TXTLE.LABEL
INTECGER CODE
REAL NGCS
DIMENSION LABEL(3)

DIMENSION ET(28, 50),RCS(50,20).CHI(20), EF(21)
DIMENSION SIC(39. 50), TRCS(33. 50)

DIMENSION NGCS(3%3),E(35).CF(33),DU(33)
DIMENSION TM(B., 15, SO0}, TMH(10.33., 3)

DIMENSION €CS(10,30), TTM(30. 38)

DIMENSION ISH(50), CODE(S0),A(50), ACS(30)
DIMENSION IRNT(10)

DIMENSION TITLE(180)

OPEN(S,FILE='FLIBA’)

OPEN(&, FILE="QUTP %)

OPEN(9, FILE=‘LIBRARY’, FORM=‘UNFORMATTED ‘. RECL=1030)
READ (5, 106) TITLE

WRITE (4,185) TITLE

WRITE (6,184)

WRITE(1, 7000)

FORMAT(’ sessss READ INPUT DATA sssssss’)
READ (5, 102) IMAX, IFMAX, NGMAX, IFROM. ITO, ITOH. NRMAX
READ (3, 102)(IRNT(I), I=1, NRMAX)

READ (35,101) (E(J),J=1, IMAX)

READ (5, 101) (CF(J),J=1, IMAX)

READ (35,101) (CHI(N), N=1, I[FMAX)

IFPI=IFMAX+] .
IMiI=IMAX-1

READ (3,101) (EF(N),N=1, IFP1)

READ (35,102) NEL 4

DO 10 K=1,23 .
DU(K)-ALDG(E(K)/E(K*!))

FH2=E(26)/E(23)

FHi=1 -FH2

ZERQO=0.

IFPIT=IFROM+ITO

MET=IMAX-IFROM-2

NET=MET+1

KH=0

DO 89 N=i, NEL

DO B89 I=2, IFPIT

DO 89 J=1,1ITO

TM(J, I, N)=ZEROC

CONTINUE

FOR ANY ELEMENT OR MATERIAL
DO 30 NE=1, NEL
READ (3.103) ISH(NE) CODE(NE), A(NE), ACSI(NE),ET(19,NE), N1, N2, N3, N4,
1LABEL
WRITE (6, 183) LABEL, CODE(NE)

" READ (3,101) SIC(23,NE), SIC(26.NE), TRCS(23, NE), TRCS(zb.NE).NGCS(ZS
1).NGCS(256)

READ (95,101) (RCS(NE,N),N=1, IFMAX)

DO 3 K=1,295

READ (35,109) (TTM(J.K),J=1,10)

DO & K=11,295

READ (3.103) (TTM(J,K), Jy=11, 20)

DO 7 K=21,23

READ (3.103) (TTM(J,K), J=21,28)
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READ (3,104) ((CS(I,J).I=1,5), J=1, 24)
IF(N4. LE. 5)C0 TO 9

DO 8 J=1, 24

READ (3.104) (CS(I,J), I=56,N3)
CONTINUVE :
FINITE LETTURE ELEMENTO., INIZIO CALCOLO.
DO 12 J=1,24

TRCS(J, NE)=CS(N2, J)

SIC(J, NE)=CS(N3, J) -

IF(N1.EQ.0) GO TO 11

NCCS(J)I=CS(NL1, J)

GO TO 12 -

NGCS(J)=0. .

CONTINUE

IFCISH(NE). ©T. 0) €O TO 18

C QUESTO ELEMENTO NON E DEL TIPO DELL IDROGENO

C QUE
18

30

30
7001
C

. —

DO 24 I=2, IFPIT

JMI=MINOCITO, I-1)

J1 =MAXO(1, I-IFROM)

DO 24 J=J1,JM1

MJ=T-J .

TM(J, T, NE)=TTM(IMJ, 1)

DO 22 M=1,MET

MP&=M+IFROM

ET(M, NE)=TTM(MP&, MP&6+1)

co TQ %0
STO ELEMENTO € DEL TIPO DELL IDROGENO

KH=KH+1

ISH(NE ) =KH

DO 20 1=2,24

JM=MINO(ITOH, I-1)

D3 20 J=1,JM

IMJ=1-J .

TMH(J, L KH)=TTMCIMY, 1)

DO 30 K=1,9

K1=23-K

TMH (K, 23, KH) = TTM(K1, 23) *FH1
TMHC(K+1, 26, KH) =TTM(K1, 25) *FH2

' TMHCITOM, 25, KH)=TTM(23-ITOH, 23)

TMH(1, 26, KH) =ET(NET. NE) -

CONTINUE

WRITE(1,7001)

FORMAT(* REWIND TAPE 9 % WRITE UNFORMATTED DATA’)
NIDRO=KH :
REWIND 9

WRITE (9) (TITLE(I), [=1,18)

WRITE (9) IMAX. IFMAX.NGMAX, IFROM, ITO, ITOH, NRMAX, (IRNT(I). I=1, NRMAX
1), CECI), I=1. IMAX), (CF(I), I=1, IMAX), (CHI(J), J=1, IFMAX), EF
WRITE (9) NEL : .

WRITE (9) (CODE(N).A(N), (RCSC(N, IF), IF=1, IFMAX), N=1, NEL)
WRITE (9) NIDRO, (ISH(N), N=1, NEL)

SCRIVO SU LTLIB I PARAM NEUTRONICI GRUPPO PER GRUPPO
WRITE (9) (ACS(N), TRCS(1,N),SIG(1.N),N=1, NEL)

DO &0 I=2, IMAX

IMi=]-1

JM=MINOCITOH, IM1)

WRITE (9) ((TMH(J. I, LH), J=1, JM), LH=1, NIDRO)
IFCL. GT. IFPIT) GO TO 51

JM1=MINOCITO, IM1)

J1 =MAXO(1, I-IFROM)
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WRITE (9) ((TM(J, I.N),J=J1,JM1), N=1, NEL)
IF(IM1. LE. IFROM) GO TO &0

51 M=IM1-1IFROM
WRITE (9) (ET(M.N).,N=1,NEL)

60 WRITE (9) (TRCS(I.,N),SIC(I,N),N=1,NEL)

C XX LETTURA TAPE E STAMPE PER CONTROLLO XX
WRITE(1,7003)

7003 FORMAT(’ REWIND TAPE 9 & READ UNFORMATTED DATA’)
REWIND 9

READ (9) (TITLE(J),J=1,18)

READ (9) IMAX,IFMAX.NGMAX, IFROM, ITO, ITOH, NRMAX, (IRNT(I), I=1, NRMAX)

1, C(ECI), I=1, IMAX), (CF(I), I=1, IMAX), (CHI(J), J=1, IFMAX), EF

READ (9) NEL
READ (9) (CODE(N).A(N), (RCS(N, IF), IF=1, IFHAX)-N=I NEL)
READ (9) NIDRO. (ISH(N), N=1, NEL)
READ (%) (ACS(N), TRCS(1.,N),SIG(1,N),N=1,NEL)
DO 635 1=2, IMAX
IMlI=I-1
JM=MINOCITOH, IM1)
READ (%) ((THH(J.I.LH).J=L.JH)-LH=1.NIDRU)
IFCI.CGT. IFPIT) GO TO 346
JMI=MINOCITO, IM1)
J1 =MAXO0(1, I-IFROM)

READ (9) ((TM(J. I, N)-J=Jladﬂl)-N=l.NEL)
IFCIML. LE. IFROM) GO TO &35

S& M=IM1-1FROM
READ (9) (ET(M.,N),N=1, NEL)

63 READ (9) (TRCS(I.N),SIG(I.,N),N=1,NEL)

Cc STAMPE
WRITE(1, 7004)
7004 FORMAT(’ sasssessss WRITE OQUTPUT #ssses’)

WRITE (&4, 199)
WRITE (6,198) (1.EC(1),E(I+1).DUCI).CF(I), I=1,23)
WRITE (4,198) IMAX,E(IMAX), ZERO, ZERO, CF(IMAX)
WRITE (4, 197) ;
DO 14 N=1,19

14 WRITE (46.198) N, EF(N), EF(N+1),CHI(N)

c STAMPA DELLA LIBRERIA

DO 80 NE=1, NEL
WRITE (&,196) CODE(NE)., A(NE)
WRITE (6, 193) (RCS(NE, N),N=1, IFMAX)
WRITE (&6, 194) ACS(NE)
WRITE (6, 193) (J, TRCS(J.,NE), SIC(J, NE), J-l IMAX)
WRITE (&, 192)
WRITE (64, 190)
IF(ISH(NE).CT.0) €O TO 75

IMA=IFROM+1
DO 74 1I=2,1IMA
IM1=I-1
74 WRITE (&, 187) I, (TM(J, 1. NEY, J=1, IM1)
II=IMA+]
M=0
DO 76 1=11,IFPIT
M=M+1
76 WRITE (6, 187) I1,ET(M, NE), (TM(J, I, NE),J=2, ITO)
ITI=IFPIT+1 g
DO 78 I=111.,IMAX
M=+l
78 WRITE (4, 187) I,ET(M, NE)
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) GO TO 80
75 CONTINUE
) g :
LH=ISH(NE)
DO 82 I=2, IMAX
) JM=MINO(ITOH, I-1)

82 WRITE (& 187) I. (TMH(J, I.LH). J=1, M)
80 CONTINUE
) 101 FORMAT (7E10.3)
102 FORMAT (7110)
103 FORMAT (213, 3E10. 3,415, 3A4)
) 104 FORMAT (3E12.7) :
105 FORMAT (&E12.6)
106 FORMAT (1B8A4)°
) 199 FORMAT (10X, ‘DIFFUSION GROUPS STRUCTURE ‘//3X, “GROUP ‘. 3X,
1 “ENERGY INTERVAL (EV) *,3X, ‘LETHARGY INT. ‘,4X, 'CONVERSION FACT
20RS (N/CM##2#SEC TO MREM/HR) /)
) 198 FORMAT (18, 1P4E16. 3)
: 197 FORMAT (10X, ‘FISSION CROUPS STRUCTURE ‘//3X. ‘GROUP ‘. &6X. ‘E"s
1 ‘NERGY INTERVAL (MEV) ‘s 6X, ‘FISSION SOURCE’/)
) 196 FORMAT (22X, *1DENT.NO. ‘. 4X, “MASS‘//20%,19,F13.3)
195 FORMAT (//10X. ‘REMOVAL C.S. *//(1PSE14.4))
194 FORMAT (10X, ‘FAST ABSORPTION=‘,F6.3, * BARNS')
) 193 FORMAT (3X. ‘GROUP ‘., 4X, ‘TRANSPORT’,8X, * OUT * r7¢
119, 1P2EL6. 6))
192 FORMAT (710X, ‘TOTAL TRANSFER MATRIX’//10x, ‘FROM GROUP [-J TO

B SR

) 190 FORMAT (13X, ‘J°/ 13X, 217, 12X, ‘27, 12X, 37, 12X, ’4°, 12X, '5’, 12X,
1°6°,12%, *7%, 12X, *8°, 12X, 974X, "1')

) 187 FORMAT (I3, 1P10E12. 4) :

183 FORMAT (/(10X, 18A4))
184 FORMAT (10X, ‘ELEMENT ‘, 4X, ‘IDENT.NO. ‘//)
\ 183 FORMAT (8X,3A4, 19) -
WRITE(1, 700%)
7003 FORMAT(’ e#se#END OF NEUTRON LIBRARY®s#ssss’)
CALL GAMMA(9, NGMAX, IMAX

) CLOSE (5) :
CLOSE (&) :
CLOSE (9)

) sSTOP
END

SUBROUTINE GAMMACLIB, NGM, NTNM)

CHARACTER#1 NALYES, EEEE

DIMENSION GMACT(7),GMACE(7), PCAM(7), CFG(7),PCFIS(7),JJ(7)
DIMENSION SIGNG(26).CCS(7,26)

DIMENSION ALFA(7,7,7),BETA(7,7,7),B(7.7,7)

DATA NALYES/ 'Y’/

NREC = O PROL 120
) LTAPE=LIB
WRITEC1, 7000)
7000 FORMAT(* READ GAMMA DATA FROM FORMATTED DATA’)
) READ (3. 1000) NELIB PROL 130
WRITE (&,2) NELIB
o FORMAT C1H1, 110, * ELEMENTS’, 77* IDENT. NPGAM’)
3 FORMAT (13,16)
1000 FORMAT (7110) PROL 140
: 1010 FORMAT (110.E10.0,2110) PROL 2380
) 1020 FORMAT (7E10.0) PROL 420

WRITE(1, 7001)
) 7001 FORMAT(’ WRITE GAMMA UNFORMATTED DATA TO TAPE 97)
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WRITE (LTAPE) NELIB
NREC = NREC+1
DO 10 NE=1, NELIB
READ (3, 1010) NO, ATW, NPGAM
WRITE (6,3) NO.,NPGAM :
READ (35, 1020) (GMACT(IG), IG=1, NGM)"
READ (3.1020) (GMACE(IG), IC=1, NGM)
WRITE (LIB) NO. ATW. NPGAM, GMACT, GMACE
NREC = NREC+1 ¢
IF(NPGAM. EQ. 2) GO TO 70
READ (5,1020) (PGAM(IG), IG=1, NGM)
READ (3,1020) (SIGNG(ITN), ITN=1, NTNM)
WRITE (LIB) PGAM., SIGNG
NREC = NREC+1
GO 7O 10
70 READ (5,1020) ccS
WRITE (LIB) CCS
NREC = NREC+}
10 CONTINUE
READ (5, 1020) (CFG(IG). IG=1, NCM)
READ (3.1020) (PGFIS(IG), IG=1,NGM)
WRITE (LIB) CFG.PGFIS
NREC=NREC+1
READ (3,1030) NMLIB. XMAX, DX, NX
1030 FORMAT (110,2E10.0,110)
WRITE (LIB) NMLIB, XMAX. DX, NX
NREC = NREC+1
DO 540 NM=1, NMLIB
READ (3., 1000) MAT
READ (5,1020) ((ALFA(HAT.HATI.IG).IG*!.NCH)-HATX=I.NNLIB)
READ (3,1020) ((DETA(HAT.HATX.IG)-IG-I.NCH).HATI=1.NHLIB)
READ (5.1020) ((B(MAT., MAT1, IG), IG=1, NGM), MAT1=1, NX)
Y40 CONTINUE
WRITE (LIB) ALFA;BETA.B
NREC = NREC+1
WRITE(1, 7003) :
7003 FORMAT(’®swssss_IBRARY TAPE IS COMPLETELY WRITTEN##»#w’/
1 ° NOW READ TAPE 9 % WRITE QUTPUT ") ;
WRITE(1, 7114)NREC
7114 FORMAT(’ NUMBER OF RECORD =% 1I3)
WRITE(1.7112)
7112 FORMAT(’ WRITE GAMMA DATA OR NOT? ENTER YES OR NO’)
READ(1, 7111)EEEE :
7111 FORMAT(A1)
IF (EEEE. NE. NALYES)GOTO 8000
c LIBRARY TAPE 1S NOW COMPLETELY WRITTEN. THE FOLLOWING

C SECTION BACKSPACE AND READS THE TAPE AND PRINTS ITS CONTENT.

DO 130 NR={, NREC
130 BACKSPACE LTAFPE
LPAGE = 1
WRITE (&,1040) LPAGE
1040 FORMAT (43X, * sunse CAMMA-LIBRARY FOR SABINE #nene’, 40X, I12)
READ (LTAPE) NELIB :
WRITE (&,1030) NELIB. NGM. NTNM

121

PROL 150
PROL 160
PROL 170

PROL 410
PROL 450
PROL 470

PROL 490
PROL 520

PROL 540

PROL S580
PROL 750
PROL 751
PROL 734

PROL 736
PROL 770

PROL 790

PROL 970

PROL1100
PROL1110
PROL1120
PROL1140
PROL1150
PROL1160

1050 FORMAT (/77° NUMBER OF ELEMENTS =, I13//° NUMBER OF SAMMA~GROUPS =’PROL1190

1. 127/’ NUMBER OF NEUTRON-CROUPS =’, 12)
DA 140 NE=1,NELIB

LPAGE = LPAGE+1

WRITE (&.1040) LPAGE

READ (LTAPE) NO. ATW, NPGAM, CMACT, CMACE

PROL1240
PROL12S0



WRITE (&, 1060) NO, ATW, NPGAM

122

1060 FORMAT (/10X,’ NO =’,13,10X, ’ ATW =’, 1PE12. 4, 10X, * NPCAM =7, I2)

WRITE (&6.,1070) NGM
1070 FORMAT (°

1B 1 TILL %1 3)

WRITE (&6.,1080) (GMACT(IC), IG=1. NGH)
1080 FORMAT (1HO. 1P10E12. 4)

WRITE (&6, 1090) NGCM

PROL1330

HASS-ABSORPTIUN—CCEFPICIENTS IN CM##2/GR FOR GAMMA-GCROUPROL1340

PROL1350
PROL1340
PROL1370
PROL1380

1090 FORMAT (/° ENERGY-ABSORPTION-COEFFICIENTS IN CM##2/CR FOR GAMMA-GRPROL13%0

10UP 1 THLL13)

WRITE (&.1080) (GMACE(IG), IC=1,NGM)

IF(NPGAM. EQ. 2) GO TO 150

READ (LIB) PGAM. SIGNG

WRITE (6,1100) NGM
1100 FORMAT (7’ GCAMMA-ESCAPE-PROBABILITY IN

1AMMA-GROUP 1 TILL’,I3)

WRITE (6, 10B0) (PGAM(IG), IG=1, NGM)

WRITE (6,1110) NTNM
1110 FORMAT (/° NEUTRON-GAMMA CROSS-SECTION
1P 1 TILL’ ID)
WRITE (6,1120) (SIGNGC(ITN), ITN=1, NTNM)
FORMAT (/(1P10E12. 4))
GO TO 140
THE COMPLETE (N, G) MATRIX IS READ IN.
READ (LIB) CCS
DO 151 1=1,7
JJtI)r=t1
WRITE (&, 1001) JU
1001 FORMAT (20X, (N, G)CROSS SECTIONS
10UPS’, 72X, *GROUP *, 17, 6113)
DO 152 N=1, NTNM
WRITE (&, 1002) N, (CCS(IG, N}, IG=1,7)
FORMAT (13, 1P7E13.3)
CONTINUE
LPAGE = LPAGE+1
WRITE (&, 1040) LPAGE
READ (LIB) CFG, PGFIS
WRITE (&, 1203) NGM, (CFG(IG), IG=1, NGM)
FORMAT (//7°
1’ IN (MR/H)/(MEV/SECeCM#+2) ‘/1P10E12
WRITE (&, 1206) NGM, (PGFIS(IR). 1G=1, Ncnv

150

1351

‘»//1H

132
oo
140

1203

CONVERSION-FACTORS FOR THE GAMMA-GROUPS 1| TILL’, I3,

PROL1400
PROL1430

PROL1470

MEV/ABSORBED NEUTRON FOR GPROL1480
PROL14%0

PROL1500

PROL1530

IN BARNS FOR NEUTRON-GCROUPROL1549
PROL15&0

PROL1570

» “NEUTRON’, 3X, "GAMMA GR

PROLZ2100
PROLZ2110

PROL2113
PROL2114
PROL2113
PROLZ2118

1206 FORMAT (///°’ GAMMA-EMISSION PER FISSION IN (HEVIFISSION) FOR THE GPROL2119

1AMMA-GROUPS 1 TILL’sI3/1P10E12. 4)

READ (LTAPE) NMLIB, XMFPM, DXMFP, NMFP
WRITE (&,1210)

WRITE (&6, 1220) NMLIB

FORMAT (//’ NUMBER OF MATERIALS =’,13)
WRITE (&, 1230) NGM

FORMAT (’ NUMBER OF GAMMA-GROUPS =‘, I13)
WRITE (&, 1240) XMFPM

FORMAT (’ MAXIMUM MFP-VALUE =‘, 1PE12. 4)
WRITE (&,12350) DXMFP
FORMAT (° PATH-LENGTH
WRITE (&, 1260) NMFP

1ACH MATERIAL =’,13)
READ (LIB) ALFA,BETA,B
DO 195 MTYP=1, NMLIB
LPAGE = LPAGE+1

FORMAT (///° BUILD-UP FACTORS FOR DIFFERENT MATERIALS’)

IN MFP =°, 1PE12. §4)

PROL2120
PROL2121
PROL2140
PROL2130
PROL2140
PROL2170
PROL2180
PROL2190
PROL2200
PROL2210
PROL2220
PROL2230
PROL2240

FORMAT (’ NUMBER OF TABULATED VALUES FOR THE DBUILD-UP FACTOR OF EPROL2230

PROL2260

PROLZ300



12992
i

1200
<10

1310

20

*

’-
|8}

=0

1330
1

1330
#7320
19%

13250
3000

WRITE (6, 1040) LPAGE
YURITE (6,1270) MTYP
FORMAT (/7/7° MATERIAL-TYP =°,12)
YIRITE (6, 1280) NGM
FORMAT (/7/°’ ALFA-VALUES FOR GAMMA-GROUP 1 TILL 7, IZ)
WRITE (4,1270) :
FORMAT (1HO. ‘LMAT RMAT 1 2 3
3 6 Ty
DO 210 MTYPX=1,NMLIDB
WRITE (5, 1200) MTYP,MTYPX, (ALFA(MTYP, MTYPX, IG), IG=1, NGM)
FORMAT (I3,2X,13.2X.1P10E12. 3)
CCHTINVE
«RITE (&.,1310) NGM
FORMAT (//°' BETA-VALUES FOR GAMMA-GROUP 1 TILL *,12)
WRITE (6.,1290)
DO 229 MTYPX=1,NMLIDB
WRITE (6, 1300) MTYP,MTYPX, (BETA(MTYP,MTYPX, IG), IG=1, NGM)
CCNTINUE 3
WRITE (&, 1320) NGM

FORMAT (///’ DUILD-UP FACTCRS FOR GaAMMA~-GROUP 1 TILL *,1I2)

WRITE (6. 1330)

FORMAT (1HO, ‘XMFP / IG . 1 2 3
S s 2.8 j

N0 230 MFP=1, NMFP

(MFP = DXMFP*FLOAT(MFP-1) :

WURITE (6. 1330) XMFP, (B(MTYP,MFP, IG), IG=1,NGM)

FORMAT (1PE10. 2, IPIQEL2. 4)

CONTINUE

ZONTINUE

WRITE (6.,13350) NREC

FORMAT (///° NUMBER OF RECCRDS ="', 14)

ENDFILE LID

RETURN

<MD
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PROL23190
PROLZZ2<O
PROLZ330
PROL2340
PROLZ23S0
PROLZ22%0

PROL2400
PROLZ430
PROL2440
PROLZ24350
PROL24&0
PROLZ2470
PROL2480
PROL24%0
PROL25Z20
PROLZ530
PROL2540
PROLZ550
PROLQS &0

PROL2610

PROLZ640
PROL2630
PROL26&0
PROLZ670

PROLZ710

PROL2721
PROL2730
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A5 B~ 2

Test Case -

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE
TRPTFRRY s A B I N E b 3 FERRRYY

** *CONTROL-INDICES®”*

IGRC IGRS 1GDS 16sS
< 2 2 2

***GROUP-DATA***

NREG NRG NNG NGG
A 1¢ 26 7

“**GEOMETRY-DATA***

REGION ZR H TEMP
1 2.0000 .0000 .0000
2 3.0000 .0000 .0000
3 10.0000 .0000  20.0000
A 100.0000 .0000  20.0000

REGION  M(THE) M(R) M(PSI)
1 1 1 1

2 1 1 1
3 1 1 1
A 1 1 1

IFGAM
1

DEN
5.0000
.0010
1.0000
2.5000

ETHA

1.00E-03
1.00E-03
1.00E-03
1.00E-03

Output Report

NBUC
1

100

(LIBRARY A)

NBUS

MBU

N -

NREM

15
10

(IBM PC)

NEMR

N . e

NPRT

NGCF

6zl



»
***MATERIAL-DATA***

REGION 1D FREM ID FREM 1D FREM

1 26 1.0000E+00 0 . 0000E+00 0 .0000E+00
0

2 3 1.0000E+00 0 .CO0OE+00 0 . 0000E+00
0

3 18 1.0000E+00 0 .0000E+00 0 . OD0O0E+00
0

4 8 2.2000E-01 14 1.0000E-01 16 2, 3000E-01

1 30 2.0000E-D1 82 €.0000E-02 0 . 000DE+00
0

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE  (LIBRARY A)
*** REMOVAL SOURCE DISTRIBUTION OF THE TWO CORE REGIONS ***

$(0)=5*P1(R)*P2(2)

SOURCE DISTRIBUTION OF THE REGION IR

"
—

S = 1.2130E407

P1(R) DISTRIBUTION IN RADIAL DIRECTION
1 COEFFICIENTS OF THE POLYNOM ARE GIVEN
1.0000E+00
F2(Z), DISTRIBUTION IN AXIAL DIRECTION
IGRC = 2 SPHERICAL GEOMETRY NO DISTRIBUTION
SOURCE DISTRIBUTION OF THE REGION IR

"
~N

NO SOURCE

REGION BUCKLING

3 .D00E+00
A .000E+00

1D

FREM
.0000E+00

.000CE+C0

. 0DOCE+00

1.2000E-01
.ODDDE+00

1D
0

0

0

29
0

FREM
.000CE+00

.O00CE +00

. 000CE+00

5.0000E-02
.0000E +00



B1

.0000E-01
.0000E-01
.0000E-01
.0000E-01
.00C0E-01
.0000E-01
.0000E-01
.0000E-01
.0000E-01
.000OE-01
.0000E-01
.0000E-01
.D00CE-01
.0000E-01
.0000E-01
.0000E-01
.D000E-01
.000CE-01
.D0OOE-01
5.0000E-01
5.0000E-01
5. 0000E-01
5.0000E-01
5.0000E-01
5.0000E-01

5.0000€e-01

LS RS S I RS RS NS RS RS RS R G R LS L LS )

o

n o,

BOUNDARY CONDITIONS

82

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0DODE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00

AD

1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.000CE+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+400
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00

1.0000E+00

Al

.DODDE+00
. 0000 +00
.D000E+00
.0000E +00
. 0000E+00
. 0000 +00
. O00DE 400
.0000E 400
.0000E+00
.D00DE+00
.O00DE +00
.000DE+00
.00J0E+00
.000CE+00
.0000E+00
.OD00E+D0
.0DDOE+00
. 0000 +00
.0000E+00
.O000E+00
.0000E+00
.D000E+00
.0000E+00
.0000E+00
. D0DDE 400

.000CE+00

A2

.ODDOE+00
.0DOOE+00
.D000E+00
.00D0CE+00
.D000E+00D
.0000E+00
.DDODE+00
.00D0E+00
.D0O0E+00
.DOD0E+00
.DDODE+00
. 0D00E+00
.000CE+00
.0000E+00
.0000E+00
. DODOE+00
-0000E+00
.0000E+00
.0DO0E+00

.0000E+00

.0DOBE+00
. 0000E+00
.0000E+00
.O000E+00
.0000E+00

.0000E+00

LEL



.00
10,00
30.00
55.00
30.00

105.00

.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
30.00
55.00
80.00

105.00

FHI

o

L127E404
.797E402
.014E+402
.673E+01
.796E400
L197E-01

LS S I N )

PHI

. 898E+05
. 109E+404
.050E+02
.115E+01
.S01E+00
.G614E-01

Lol S U s - B S )

PHI

6.090E+05
2.466E404
2.844E+0D3
3.024E402
3.638E+01

4.284E400

PHI

7.019E405
2.420E404
3.674E+03
4.743E402
6.55%E+01
8.075E+00

10.00
35.00
60.00
35.00
110.00

10.00
35.00
60.00
85.00
110.00

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

®

NEUTRON FLUX OF GROUP

PHI X
2.B67E404 4.00 1
2.797E+03 15.00 1
1.190E+02 40.00 7
1.053E+01 65.00 6
1.172E+00 90.00 7
1.449E-01

NEUTRON FLUX OF GROUF

FHI X
1. 302E405 6.00 5
1.109E+04 15.00 5
6. 683E+02 40.00 2
3.76%E+01 65.00 2
3.771E+00 90.00 2
4.016E-01

NEUTRON FLUX OF GROUP

PHI X
2,700E+405 ¢.00 1
2.6G66E+04 15.00 1
1.787E+03 40.00 1
1.966E402 65.00 1
2,398E+01 90.00 1
2.566E+400

NEUTRON FLUX OF GROUP

PHI X
2.968E405 6.00 1
2.420E+04 15.00 1
2.415E403 60.00 1
2.187E+02 65.00 2
6.616E401 °0.00 2
6.556E400

1

PHI

. 366E+04
. 330E+02
.076E+D1
. 714E400
.663E-01

2

FHI

.993E404
. 219E403
. 7646E402
. 351E+01
.417E400

3

FHI1

. 251E405
. 368E+04
.131E403
. 285E402
.S79E401

¢

PHI

. J23E405
NAALZ A
. 596E+03
L144E402
.963E+01

6.00
20.00
45,00
70.00
95.00

6.00
20.00
45.00
70.00
95.00

6.00
20.00
45.00
70.00
95.00

6.00
20.00
45.00
70.00
95.00

L5 B N B N ]

- 00 N O i e il o BL7

- s e 00 ON

FHI

.401E+03
. S00E+02
. 336E+01
. 293E+00
.D43E-01

FHI

- 134E4+04
.631E+403
.649E+02

.472E+01

. 556E+00

PHI

.619E404
.659E403
. 247E+02
LG15E+01
.037E+01

PHI

. 731E404
.E51E403
.062E+03
.GG4E+02
.972E401

2.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

PHI

.510E+03
.597E+02
.668E+01
.773E4+00
3.323E-01

LS S I

PHI

.8GDE+04
LG46E4D3
.962E401
. 304E+00
.001E+00

- O O = e

PHI

3.926E404
6. 6326403
§.665E402
5.529£401
6. 764E+00

PHI

3.855E404
5.670E+03
7.089E+02
9.731E401
1.289E+01

celL



.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
30.00
55.00
30.00

105.00

.00
10.00
30.00
55.00
80.00

105.00

PHI

.622E+05
L134E404
.B26E+03
.282E402
.595E+01
.80%E+00

(ST O LR L o B o)

PHI

. 139E+05
. 318E+04
. 283E403
.613E403
. 514E+02
. 283E+01

(I S B N S B

PHI

. 768E405
LG17E404
. J66E+03
.073E+02
.691E+02
1178401

N = O & =

FHI

. 351E405
.311E+04
. 575E403
.D60E+03
. 119E402
.717E401

I e

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

00 == O\ (N > >

[T B S S N )

et NN

— N N - O

»

NEUTRON FLUX OF GROUP

PHI

. 776E4+05
L134E+04
.556E+03
. 580E+02
. 140E+01
.131E+400

NEUTRON

PHI

. 358E+05
. 318E+04
.297E+03
.007E403
. 758E+02
.614E+01

NEUTRON

PHI

. 225E405
LG17E+04
.213E403
. 5376402
. 189E+02
. 351E+00

NEUTRON

PHI

. 828E404
. S11E+04
.463E403
. 767E402
. 505402
.123E+01

FLUX

FLUX

FLUX

X

¢.00
15.00
40.00
65.00
90.00

OF GROUF
X

4.00
15.00
40.00
65.00
90.00

OF GROUP

15.00
¢0.00
65.00
90.00

OF GROUP

6.00
15.00
40.00
65.00
©0.00

P N RN NG e S B e

- 0T N = O

5
FHI

.221E+05
. 358E+04
.715E403
.629E+402
.453E+01

6
PHI

.107E+05
L791E40¢4
.831E+03
.150E+402
.216E+02

7

FHI

.619E4064
.045E+0D4
.361E403
.692E+02
. 264E+01

8

PHI

.601E+04
.012E404
.602E+03
.660E+02
.053E+02

6.00
20.00
65,00
70.00
95.00

6.00
20.00
65.00
70.00
95.00

6.00
20.00
65.00
70.00
95.00

6.00
20.00
65.00
70.00
95.00

PHI

6.009E404
8.774E+03
1.155€403
1.649E+02
2.296E401

PKI

5, 679E+04
1.343E404
2.757E+03
5.065E402
8. 264E+401

PHI

3.547E+04
7.814E+03
1.725E+03
3.354E402
5.617E+01

PHI

3.103E404
7.810E+03
1.941E+03
4. 104E+02
7.192E+01

8.00
25.00
50.00
75.00

100.00

8.00
25.00
$0.00
75.00

100.00

8.00
25.00
50.00

75.00

100.00

.00
25.00
50.00
75.00

100.00

PHI

. 327E+04
. 769E+03
.804E+02
. 120E402
.478E+01

i LY AR 7V

FHI

.282E+04
.943E403
.977E403
.576E+02
.G18E401

Ur N O e

PHI

2.064E+04
5.842E403
1.254E+403
2.388E+02
3.646E4+01

PHI

1.865E40¢6
5.998E+03
1.439E+03
2.959E402
4.674E401

EEL




.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
30.00
$5.00
80.00

105.00

.00
10.00
30.00
55.00
80.00

105.00

— 0O N N s s

— O (¥ 00 +a N OY N O e e

- 00 N ON »=

FHI

. S38E+05

.658E+04

.S67E+03

.G65E+03
. 731E402
. 755E+01

PHI

.514E+05
.552E404
.539E+03
L174E403
.279E+02
. S50E+02

PHI

.216E4+05
L264E404
LG22E+03
.683E403
. 867E+02
. 529E+02

FHI

.D84E+05
. 126E+04
. 366E+03
.391E+03
. 709E402
L616E402

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

NEUTRON FLUX OF GROUP

FHI

1.123E+05
1.658E+04
6.829E403
1.869E+03
4.162E+402
2.996E+01

NEUTRON
PHI
1.121E+05
1.552E+04
7.162E+03
2.529E+03
7.010E+02
7.218E401
NEUTRON

PHI

9.2264E+04

“1.264E+04

5.682E+03
2.194E+03
6.832E402
6.321E+01

NEUTRON
PHI

8. 398E+04
1.126E+04
€.592E+03
1.994E+03
6.825E402
7.030E+01

FLUX

FLUX

FLUX

X

6.00
15.00
40.00
65.00
90.00

OF GROUP

15.00
40.00
65.00
90.00

OF GROUP

15.00
40.00
65.00
90.00

OF GROUP

15.00
40.00
65.00

90.00

Q

FHI

.429E+04
. S00E+04
. 374E403
.607E403
.96%E+02

N = O - O

10
PHI

.503E+04
. 367E+04
.936E+03
.997E+03
. 189E+02

= - O

11

PHI

LG64E4D4
.D31E+04
.645E403
.777E+03
163E402

N = BN -

12
PHI

5.080E+04
8.873E+03
3.935E403
1,648E+03

5.216E402

6.00
20.00
65.00
70.00
95.00

6.00
20.00
65.00
70.00
95.00

6.00
20.00
45.00
70.00

95.00

PHI

3.580E404
.280E+0¢4
.183E403
.052E+403
2.056E402

e

PHI

3.645E406

1.170E+40¢4
6.867E+03
1.562E403
3.724E+02

PHI

.096E+04
. 732E403
.903E+03
.G26E+03
. 735E402

s e 00

PHI

2.911E+04
7.352E+403
3.355E+03
1.369E403

3.838E402

8.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

8.00

25.00

50.00
75.00
100.00

8.00
25.00
50.00
75.00

100.00

PHI

2.159E404
1.058E404
3.225E403
7.798E402
1.345E402

PHI

2.192E404
1.006E404
3.949E+03
1.211E+03
2.533E+02

PHI

1.865E+04
7.6486E+03
3.250E+03
1.132E403
2.54BE4+02

PHI

1.755E404
6.238E+03
2.843E403
1,092E+03

2.550E+02

veElL



.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
30.00
55.00
£€0.00

105.00

.00
10.00
30.00
55.00
30.00

105.00

= O e O O\ e O Lo LS B - S

- O\ - v O o

FHI

.D19E+05
.097E+04
.562E403
.073E403
.O64E+02
LG61E+02

PHI

.686E+04
.018E+04
.BD4E+D3
.707E+403
.827E+02
. 330E+02

PHI

. 268E404
.D48E+04

.618E+403
.S87E+03

.458E+02

. 206E+02

PHI

.936E+04
.991E+03
.681E403
.597E403
. 590E+02
. 322E+02

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

2.00

10.00 -,

35.00
60.00
35.00
110.00

2.00
10.00
35.00
60.00
€5.00

110.00

T ON = v

D= ey

O ey

7
9
3
1

5
5

NEUTRON FLUX OF GROUP

PHI

.D4EEsDL
.097E+04
.899E+403
.767E403
. 297E402
.533E+01

NEUTRON
PHI

. 766E406
.D18E+0¢4
.214E+403
.G4BE+D3
LGL3E+02
.660E401

NEUTRON
PHI

. 525E404
.D48E+D4
.025E+403
.349E+03
. 167E402
.167E+01

NEUTRON

PHI

. 336E+04
.991E403
.070E+03
. 359E403
.297E+02
.676E+01

FLUX

FLUX

FLUX

X

6.00
15.00
60.00
65,00
$0.00

OF GROUP

15,00
¢0.00
65.00
90.00

OF GROUP
X

4.00
15.00
60.00
65.00
©0.00

OF GROUP

4.00
15.00
40.00
65.00
90.00

LB S I N LT N - ~ = 4 0o

B =0

13

FHI

.970E+04
. 150E+03
. 36IE+03
.460E+03
.845E+02

14

PHI

.889E+04
+316E+03
. 739E+03
+219E+03
. 222E402

15

PHI

.823E+04
. 34BE+03
.559E403
.139E+03
.015E+02

16

PHI

. 780E+04
. 279E403
. 583E+03
.150E+03
.138E+402

6.00
20.00
65.00
70.00
95.00

20.00
65.00
70.00
85.00

6.00
20.00
45.00
70.00
95.00

6.00
20.00
45.00
70.00
95.00

FHI

2.880E+04
. SD1E+03
. 863E403
. 208E+403
3.576E+02

el 2% 5 )

PHI

. BAEE+04
.659E403
. 342E403
.018E+03
. 142E402

L T et S BT, B N )

PHI

. 859E+04
.562E403
. 1BDE+03
<S67E402
. 985E+02

N O OCN

PHI

.B65E+04
.614E403
.199E403
.667E402
3.098E402

OO

g.00
25,00
$0.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

.00
25.00
50.00
75.00

100.00

NN e BN e

1
5

2
9
2

N DN B

2

1
G,
1
8

PHI

L737E406
. 390E+403
LGG3E+D3
.880E+02
.G59E+02

PHI

. 726E404
.577E+03
.002E+403
. 396E+02
.184E402

PHI

. 724E+04
.G16E403
.861E403
.S10E+02
.054E+02

PHI

. 726E404
430E+403
.B74E+03
.039E+402

.163E402 -

GEL



.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
20.00
55.00
80.00

105.00

10.00°

-30.00
55.00
80.00

105.00

.00
10.00
30.00
55.00
80.00

105.00

PHI

2.620E+04
©.747E+03
3.505E+403
1.508E+03
6.266E+02
1.286E+402

PHI

8. 34TE+06

9.529E+403
3.285E403
1.392E+03
5.791E4+02
1.198E+02

FHI

6.037E+0¢
7.105€+03
2.324E+03
9.650E+02
&.006E+02
§.310E+01

PHI

3.895E+04
4. 725€403
1.467E403
5.974E+02
2.471E402

5.131E+01

2.00
10.00
35.00
60.00
£85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

X

2.00
10.00
35.00
60.00
£5.00

110.00

NEUTRON FLUX
PHI

7.162E404
9.747E+03
2.916E403
1.283E403
5.051E+02
5.547E+01

NEUTRON FLUX
PHI
6.973E+404
9.529E+03
2.719E403
1.183€403
6. 675E402
5.169E+01
NEUTRON FLUX
PHI

5.079E+0¢

" 7.105E+023

1.911E+03
8.192E+02
3.235E402
3.579E+01

NEUTRON FLUX
PHI

3.294E404
4.725E+403
1.199E+03
5.064E+02
1.996E+02

2.212E+01

OF GROUP
X

6.00
15.00
40.00
65.00
90.00

OF GROUP
X

4.00
15.00
¢0.00
65.00
©0.00

OF GROUP
X

6.00
15.00
40.00
65.00
90.00

OF GROUP
X

4.00
15.00
¢0.00
65.00
90.00

4
7

2
1.
3

LI oS B

LS I R N Y]

2
3
9
4
1

17

PHI

. 726E+04
.012E+03
.454E+03
087E+03
.960E+02

18

PHI

.679E+04
«752E+403
+279E+03
.D02E+03
.672E+02

19

FHI

LG53E+04
.943E403
.S94E+03
.924E+02
.543E402

20
PHI

.251E+404
.228E+03
.951E+02
. 282E402
.S69E+02

6.00
20.00
45.00
70.00
95.00

6.00
20.00
65.00
70.00
95.00

6.00
20.00
45.00
70.00
95.00

6.00
20.00
45.00
70.00
95.00

PHI

2.863E+04
5.377E403
2.080E+03
9.149E+02
2,978E+02

PHI

2.864E+04
5.118E403
1.927E+403
8.438E+402
2.766E+02

PHI

2.134E+04
3.693E+03
1.3642E+03
5.835E402
1.917E4+02

PHI

1.408E+04
2.377E403
8.348E+02
3.602E+02
1.183E+02

X

8.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

8.00

25.00

$0.00
75.00
100.00

8.00
25.00
50.00
75.00

100.00

PHI

1.724E+04
6.286E+03
1.771E+03
7.624E402
2.090E+02

PHI

. 726E404
.044E+03
.636E+03
.037E+402
.9465E+02

i B

FHI

. 285E404
.886E+D3
.137E403
.867E402
. J69E+02

[ S N

PHI

.485E+03
.B37E403
.051E+02
.003E+02

8.325€E+01

w N - o

9t i



.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
30.00
55.00
80.00

105.00

.00 -

10.00
30.00
55.00
80.00
105.00

PHI

.814E+04
.668E403
.374E403
.452E+02
.262E+02
.652E401

D OV P

PHI

. 762E+04
.603E+03
.271E403
.881E402
.991E+02
.121E+01

T e ]

FHI

.650E+04
.503E+03
.158E+403
L 274E+02
.724E+02
. 554E+01

[P I A R I )

PHI

3.681E+04
4.277E403
1.023E+03
3.601E+02
1.431E+402

2.936E401

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

119.00

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

*

NEUTRON FLUX OF GROUP

PHI X
3.237E404 6.00
6. 658E+03 15.00
1.114E403 60.00
4.612E+02 65.00
1.811E+02 90.00
2.001E+01

NEUTRON FLUX OF GROUF

PHI X
3.187E+04 ¢.00
4.603E+03 15.00
1.020E+03 40.00
6.118E+402 65.00
1.607E+02 90.00
1.768E+01

NEUTRON FLUX OF GROUP

PHI X
3.117E+04 4,00
4.503E+03 15.00
9.185E+02 40.00
3.592E+02 65.00
1.390E+02 90.00
1.520E+401

NEUTRON FLUX OF GROUP

PHI X
2.980E+04 6.00
6.277E+03 15.00
8.003E+02 60.00
3.013E+02 65.00
1.153E+02 90.00

. 1.250E401

- N - Mo NN D NN

OO N

21

PHI

. 238E+04
.137E403
. 184E+02
.894E+02
.G23E+02

22

PHI

.218E+04
.032E403
. 345E402
LU69E+02
L262E402

23

FHI

.183E+404
.905E+03
LGLGE+D2
.018E+402
.091E+02

24

PHI

.097E+04
.704E+03
.4164E+02
.522E+402
.042E+01

6.00
20.00
45.00
70.00
95.00

$.00
20.00
45.00
70.00
95.00

6.00
20.00
65.00
70.00
95:00

6.00
20.00
65.00
70.00
95.00

FHI

1.601E404
2.277E403
7.668E402
3.272E402
1.073E+02

PHI

1,396E404
2.163E403
6.924E+02
2.910E+02
9.514E401

PHI

1.382E406
2.034E403
6.128E402
2.526E402
8.219E+01

PHI

1.333E4064
1.857E403
5.233E+02
2.106E402
6.805E+01

8.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

2.00
25.00
50.00
75.00

100.00

w N ;- 0o O Uy - (O ~N N O = (o

S~ ==~ =

PHI

LG49E+03
.738E403
.G52E402
.726E402
.549E+01

PHI

L423E403
.627E+403
. 798E+02
L622E402
.693E4+01

PHI

.338E403
. S0LE+03
. 100E+02
.099E+02
.778E401

PHI

.D4BE+03
. 350E403
. 323E402
. 746E+02
. 780E401

LEL



.00
10.00
30.00
55.00
80.00

105.00

.00
10.00
30.00
55.00
30.00

105.00

PHI

6.761E404
7.237E403
1.171E+03
3.559E+02
1.371E+02
2.805E+01

FHI

3.446E+06
1.742E+05
1.017E+404
7.426E402
1.529E+402
2.760E401

TOTAL NEUTRON DOSE

DOSE

3.957E405
1.691E+406
3.461E403
6.851E402
1.470E402
2.178E+01

2.00
10.00
35.00
60.00
85.00

110.00

2.00
10.00
35.00
60.00
85.00

110.00

X

. ——— — e —

NEUTRON FLUX
PHI

.812E+04
.237E+03
. 722E+02
.946E+D2
.101E+02
.212E+01

[t > B N I ]

NEUTRON FLUX

PHI

.097E+06
. 7642E405
.559E+03
.0¢1E+02
.176E402
.148E401

[ B L B S ]

RATE (MREM/HR)
DOSE

1.881E405
1.691E+064
2.469E+03
5.026E+02

1.072E402
9.676E+00

OF -GROUP
X

6.00
15.00
40.00
65.00
©0.00

OF GROUP
X

4.00
15.00
60.00
65.00
$0.00

6.00
15.00
40.00
65.00

90.00

25

FHI

6. 123E+404
¢.010E+403
6.739E+02
2.644BE+02
8.624E+01

26

PHI

. 375E406
.858E404
. 152E403
. 578E4+02
.Q34E+01

0 NN

DOSE

9.197E+04
1.074E+04
1.776E+03
3.696E402

7.721E401

e e ——

6.00
20.00
45.00
70.00
95.00

5.00
20.00
45.00
70.00
85.00

6.00

20:00.

45.00
70.00

95.00

PHI

2.638E404
2.6472E402
5.352E+02
2.031E+02
6.485E+01

PHI

1.592E406
3.800E+04
1.861E403
2.635E402
6.577E401

DOSE

4.918E+04
7.120E403
1.287E+03
2,721E+02

5.422E401

8.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00
75.00

100.00

8.00
25.00
50.00

75.00
100.00

PHI

.587E+404
.650E+03
. 3356402
.677E+02
. 555E401

Y N

PHI

.641E+05
.928E+04
.148E+03
.992E+02
. 549E401

S = = = o

DOSE

2.830E+04
4.924E403
9.349E+02

2.003E+02
3.624E401



1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SCURCE

A5 1 - 3

we e ONTROL-INDICES e e

ICRC IGPS
2 s

«r #SROUP -DATARew

NRES MRG
4 17

*esCEOMETRY-DATA#e#

REGICON IR
1 2. 0000
2 3. 0000
3 10. 0000
4 100. 0000
REGION M(THE)
1 J
2 1
3 1
aq 1

1  DORE ANALYSIS WITH

resMATERIAL -DATA®«»

REGION ID

1 26
O

2 8
0

3 18
O

4 8

4 30

1 GRE ANALYSIS WITH A CALIFORNIUM NEUJRCN SOURCE
#we REMOYAL SOURCE DISTRIBUTION OF THE TwWO CORE

& 1 2130E+07

PLi)

I CCeFFICIENTS OF
1 GOk GO

1GD3 IGSS
2 2
NG NGG
25
H TEMP
0. 0000 0. 0000
Q. 0000 0. 0000
0. 0000 20 0000
0. 0000 20. 0000
M(R) M(FSI)

A CALIFORPNIUM NEUTRON SOURCE

1

1

NN

1
1
1
1

FREM
. O0Q0E+Q0

elo]ole] 3 Julv]
O000E+O0

2000E-01
0000E-01

J
1
1
1

ID
9.5

(2]
[}

14
82

DISTRIBYIION IN RADIAL DIREITION
15T POLYNCH ART GIVEN

[ 3

Test Case - Output Report

(LIBRARY A)
wsescwe S A B I NE

-~ 3 srevuee

IFGAM NBUC NBU
1 i 1
DEN 1GAP MBU
5 0000 1 1
0.0010 1 ]
1. 0000 1 4
2. 2000 ° 1 3
ETHA NDIF NREM
1. O0E-O3
1. OCE-03
1 O0E-03 30 19
1 00E-03 120 10

(L IBRARY A)

FREM ID
0. 0000E-01 o]

0. 0000E-O1 0
0 0000E-O1I o

1. 0000E-01 16
8. D000E-02 0

(LIGRARY A)

S

0
o
o

on

NPRT

(LA 3

FREM
. 00COE-01

. O000E~01
. O0O0CE-01

3000E-01
. 000QE-01

*B(AI=SsPLIRI*PR(T)

]
(PRIME)
NGS NGCF
& 5
5
1D FREM
0 0. 0O0OE-01
0 0. D00OE-01
o 0. 000OE-01
26 1. 20G60E-01
0 0. 00UOE-01

SOURTE DISTRIDUTION OF THE REGION IR = 1

REGIONS e#w=

1D

o]

n

v O O

FREM
0. D000E-O1

0. O000E-01
0. OOODE-01

5. OO00E-02

0. 0000E-01

PACE

PAGE

PAZE

1

3

6EL



1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

- P2(Z), DISTRIBUTION IN AiIAL DIRECTION
IGRC = 2 SPHERICAL GEOMETRY NO DISTRIBUTION
SOURCE DISTRIBUTION OF THE REGION IR =

NO SDURCE

RECION BUCKLING

4
1 DRE ANALYS1S WI

3 0. 000E-01
0. 000E-01

TH A CALIFORNIUM NEUTRON SOURCE

BOUNDARY CONDITIONS

B1 B2
5. O000E-01 0. ODOOE-01
5. O000E~01 0. OOOOE-01
5. 0000E-01 0. 0OOOE-O1
5. OO0OE-01 0. O00OE-01
5. O000E-01 0. 0O00OE-01
5. 0000E-01 ©. OOOOE-01
5. 0000E~01 0. O00OE-01
5. 0000E~-01 0. O0OOE-01
5. 0000E-01 0. O0OOE-01
5. 0000E-01 0. 0OOOE-01
5. 0000E-C1 0. 00DOE-01
5. OOOOE~01 0. 0000E-01
5. 0000E-01 0. 0000E-01
5. 0000E-01 0. O000E~01
S. O000E-0O1 ©. OOOOE-01
.5. 0000E-01 0. OOOOE-O1
+5. O0OOOE-01 ©. OOOOE-01
5. O000E-01 0. OO0OE-01
5. 0000E-01 0. 00OOE-01
5. O0DOE-01 0. 0000OE-01
5. O000E-01 0. O0ODE-01
5. 0000E-01 0. 000CE~01
5. 0000E~-01 © O00OE-01
5. OOOOE-01 0. O00OE-01
5. O000E-01 0. OOOOE-01
5. O000E-01. 0. OOOOE-01

AD

. O0DOE+00
. O000E+00
. 0000E+00
. 0000E+00
. OOOOE+00
. OO0OOE+00
. O000E+00
. O000E+00
. O0O00E+00
. O000E+00
. O000E+00
. O0DOE+00
. OO00E+00
. O000E+00
. OOODE+0D
. OO00E+00
. O000E+0D
. OO0OE+00
. OO0OE+D0
. OO0OE+00
. OO00E+00
. O0OOOE+00
. ODOOE+D0
. O0G0E+00
. O00DE+00
. O000E+00

A B s e B e e e A e B e Bt bt b e e B b e e e b e B

Al

O000E~01
O000E-01
OO00E~-01
O000E~-01
0000E-O1
0000E-01
0000E-01
O000E-01
OO000E-0O:
0000E-01
0000E-01
0000E-01
0000E-01
O000E~-01
O000E~O1
O000E-01
OO000E-01
0000E-01
O000E-01
O0OOE~-01
OO00E~-D1
O000E-01
O000E-01
O000E-01
0000E-01

00000000 000000000000000000

1 ORE ANALYSIS WITH A CALIFDRNIUM NEUTRON SOURCE
0 :

X

0.00
10. 00
30. 00
5. 00
80. 00
105 00

1 ORE ANALYSIS WITH A CALIFORNIUM NEUY
1]

X

0.00

PHI

6.:126E+404
2. 797E+03
2. 014E+02
1. 673E+01
1. 796E+00
2. 197e-01

PHI

2. BIBE+0S

O000E-01

(LIBRARY &)

(LIBRARY A)

A2

0000000000000 0000000000000

(LIBRARY A)

NEUTRON FLUX OF CROUP

X PHI
2.00 2 B&7E+04
10. 00 2. 797E+03
35. 00 1. 190E+02
60. 00 J O5S3E+01
85. 00 1. 172E+00
110. 00 1. 44%E-01
RON SOURCE

X

2 .00 1

4. 00
13. 00
40. 00
63. 00
%0. 00

(LIERARY A)

NEUTRON FLUY OF CROUP

PHI

302E+05

4.00

ODOOE~-01
0000E-01
0000E-01
OODOE-01
O000E-D1
O000E-01
0000E-01
0000E-01
O000E-01
0000E-~01
O00OE~O1
O000E-D1
0000E-01
O000E-01
©0000E-01
OO00E-0O1
O000E-01
0000E-01
O000E~01
O000E-01
O000E=-01
0000E~0O1
O000E-01
OO0DOE-01
. O000E-01
0000E-01

1

PHI
1. J66E+04
1. 330E+03
7. 076E+01

6. 715E+00
7. 663E-01

2
PHI

S. 993E+04

6. 00
20. 00
45 00
70. 00
95. 00

6. 00

2

PHI

. 402E+03
. S00E+02

336E+01
. 293E+00
. O43E-01

PH1

. 135E+04

Fage
PACE 4
FAGE 5
X PHI
8. 00 4. 509E+03
25. 00 .3. SF7E+02
50. 00 2. 66BE+0)
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PACE [}
X PHI

8 00 1. BAOE+04
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1 DORE ANALYSIS WITH A CALIFORNIUM NLEUTRON SDUKCE

10.
30.
5.
eo0.
105.

Q -

X

0.
10.
30.
9.
80.

105,

Q -

X

o]
10.
30.
5.
80.

105

O w

X

0.
10.
30.
55.
80.
105.

X

(4]
10.
30.
SS.
80.

105,

[« 0

X

0

00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

00

1. 109E+04

B 05S1E+02
6 115E+01
5. SQ01E+00
& 414E-01

PH1

. CBRE+0S5
A66E+04
B44E+03
24E+02
63%E+01
2B4E+00

suwwnne

PHI

. 019E+05
. 420E+04
674E+03
7ARE+02
. D5%E+01
. 075E+00

[ AR TEN

PHI

. 6R2TE+0S
134E+04
B26E«03
2B2E+02
S96E+01
B0FE+00

L ENRURRESY S

PH1

. 13BE+05
31BE+04
283E+03
413E+03
. S15E+02
2B4E+01

W= Y

PHI

1. 746BE+05

10
5.
60.
8%,
110

X

2

10
35.
60
85.
110.

X

2

10.
35.
60,
85.
110

X
e

10
39,

00
00
00
00
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00
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00
00
00
00
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00
00
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00

00
00
00

60. 00
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110.

X

2
10.
35.

&0
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00
00

00
00
00
00
00
00

bWWbH -

Mawmmm
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. 109E+04
. 6BAE<0O2
. 769E+01
. 771E+00
016E-01

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

(LIBRARY A)

15. 00
40. 00
65. 00
90. 00

(LIERARY A)

NEUTRON FLUX OF GROUP

PHI1

700E+05
466E+04
787E+03
S66E+02
39BE+01
S66E+00

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

4.00
15. 00
40, 00
65. 00
90. 00

(LIBRARY A)

NEUTRON FLUX OF CROUP

PH1

. 968BE+05
. A20E+04
. 415E+03
. 1B7E+02
.416E+01
. 556E+00

ORE ANALYSIS WITH A CALIFORNIUM NCUTRON SOURCE

X

4. 00
15, 00
40. 00
65. 00
90. 00

(LIBRARY A)

NEUTRON FLUX OF CROUP

PHI

776E+05
134E+04
SS6E+03
SBOE+02
. 140E+01
131E+00

ORE ANALYEIS WITH A CALIFORNIUM NEUTRON SOURCE

4. 00
15.00
40. 00
65. 00
%0. 00
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NEUTRON FLUX OF QROUP - -

PHI

. 35BE+05
. 31BE+04
. 297E+03
. O07E+03
. 75BE+02
€14E+401

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

4.00
15. 00
40. 00
65. 00
%0. 00

(LIERARY A)

NEUTRON FLUX OF @ROUP

LR A R

319E+03
746E+02
351E+01
417E+00

3
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. @91E+05
. 24BE+04
. 131E+03
. 2B5E+02
. 979E+01

4
PHI

323E+05

. A40E+04

SFEE+03

. 144E+02
. $63E+01

S5
PH1

=221E+05
35BE+04

. 715E+03

429E+02

. 45BE+01

6

PHI

. 107E+05
. 791E+04
. B31E+03
. 150E+02
. 216E+02
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99.

00
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. 413E+01
. 037E+01
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. 730E+04
. BS1E+03
. O62E+02
. 444E+02
. 972E+01

PHI

. O10E+D4
. 774E+03
. 155E+03

64FE+02

. 296E+01

PH1

. 679E+04
. 3A3E+04
. 7S7E+03
. O65E+02

265E+01
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88888
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CRE ANALYE]IS WITH A CALIFORNIUM NEUTRDN SDURCE

10. 00
20 00
55. 00
80. 00
105 00

ORE ANALYSIE WITH A CALIFORNIUM NEUTRON SOURCE

X

0. 00
10. 00
30. 00
$5. 00
€0. 00

105. 00

ORE ANALYSIE WITH A CALIFORNIUM NEUTRON SOURCE

X

0. 00
10. 00
30. 00
55. 00
€0. 00

105. 00

X

0. 00
10. 00
30. 00
55.00
€0. 00

188 00

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

X

0.00
10. 00
30. 00
55. 00
80. 00

105. 00

ORE ANALYEIS WITH A CALIFORNIUM NEUTRON SOURCE

X

0. 00

. R17E+04
. 346E+03
073E+02
. 6F1E+02
117E+01

M) se 0 B

PHI1

. 351E+05
. 311E+04
S75E+03
. 060E+03
119E+02
. 717E+401

PIP) s B oo e

PHI

S3BE+05
¢€5BE+04
S67E+03
. 465E+03
. 731E+02
. 755E+01

NURND -

PHI

. S14E+05
. OSRE+04
. ©3%E+03
174E+03
. 279E+02
ES0E+02

0 WM e e

PHI

. 216E+05
264E+04
. 422E+03
&B3E+03
BE7E+02

. D30E+02

— N O e e
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2
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35.
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15. 00
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. 463E+03
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. SO5E+02
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. B32E+02

. 321E+01

X

4. 00
15. 00
40. 00
65. 00
0. 00

(LIERARY A)

NEUTRON FLUX OF GROUP

PHI1

8 39BE+04

X

4.00

m b r) -

r(ﬁM-U

PIIREN e O

M= A

. 045E+04
. 361E+03

€92E+02
264E+01

PHI

. 601E+04
. 012E+04

¢O0ZE+03

. 660E+02

O5S3E+02

|
PHI
429E+04
SO00E+04
374E+03

407E+03
SEFE+02

10
PHI
S03E+04

&
1. 347E+04
S
1
S

S3LE+03

. 997E+03
. 1BRE+02

11

PHI

. 465E+04
.031E+04
. 645E+03
. 777E+03
. 143E+0g2

12

PHI

. OB1E+04

20.

45

70.
95.

45

70
5.

20.
45.
70.
95.

20.
45

70.
95.

00
00
00
00

. 00

20.

00

00
00

00
00
00

. 00
20.
45,
70.
95.

00
00
00
00

00
00
00
00

.00

WeBsmW Nosd =W NheNw AW

WD W

. B14E+03
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. S62E+03
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1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRDN SDURCE (L1BRARY A)

10. 00 . 126E+04 10. 00

1 1. 126E+04 15. 00 B
30. 00 5. 344E+03 35 00 4 592E+03 40. 00 3
55 00 2 391E+03 60. 00 1. 994E+03 65. 00 1
80. 00 8. 709E+02 85. 00 & B25E+02 0. 00 S
105 00 1. 616E+02 110. 00 7. 030E+01
1 DORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE (LIGRARY A)
O
NEUTRON FLUX OF GROUP
X PH1 X PHI X
0. 00 1. 019E+05 2. 00 B8 04ABE+04 4. 00 4
10. 00 1. 097E+04 10. 00 1. 0O97E+04 13. 00 B
30. 00 4, SLTE+03 35. 00 3. B99E+03 40,00 - 3
55. 00 2. 073E+03 60 00 1. 747E+03 65. 00 1
80. 00 7. 964E+02 85. 00 6. 297E+02 %0. 00 4
105. 00 1. 461E+02 110. 00 5. S34E+01
1 DORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE (LIERARY A)
0
NEUTRON FLUX OF EROUP
X PH1 X PHI1 X
0. 00 5. 6BLE+O4 2. 00 7. 764E+404 . 4. 00 4
10. 00 1. 01BE+04 10. 00 1. 01BE+04 15.00 7
30. 00 3. BOBE+03 35. 00 3 214E+03 40 00 2
5%. 00 1. 707E+03 £0. 00 1. 44BE+03 65. 00 1
80. 00 6. B27E+02 85 00 5. 443E+02 90. 00 4
105. 00 1. 330E+02 110 00 5 660E+01

1 ORE ANALYSIE WITH A CALIFORNIUM NEUTRON SOURCE (LIBRARY &)
4]

N NEUTRON FLUX DF GROUP

X PHI X PHI1 X

0. 00 9. 26BE+04 2. 00 7. S26E+04 4. 00 4
10. 00 1. 04BE+04 10. 00 1. O4BE+04 15.00 7
30. 00 3. 61BE+03 35 00 3. 025E+03 40. 00 2
55. 00 1. SB7E+03 &0. 00 1. 349E+03 &5 00 1
80. 00 6. A5RE+02 85. 00 5. 167E+02 0. 00 4
105. 00 1. 205E+02 110 00 4 167E+01

1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE (LIERARY A)
o

NEUTRON FLUX OF CROUP

X PH1 X PHI X

0. 00 B. 934E+04 2. 00 7. 336E+04 4. 00 4
10. 00 9. 992E+03 10. 00 9. 992E+03 15. 00 7.
30. 00 3. 6B2E+03 35. 00 3. 070E+03 40. 00 2.
55. 00 1. 597E+03 &£0. 00 1. 359E+03 €5. 00
€0. 00 6. ST1E+02 85. 00 5. 297E+02 0. 00 4.
105. 00 1. 322E+02 110 00 5 676E+01

1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE (LIERARY A)
4]

NEUTRON FLUX OF CROUP
X PHI X PHI X
0. 00 8. 620E+04 2 00 7. 143E+04 4. 00 4.

. B73E+03

S3SE+03

. 64BE+03

216E+02

13

PHI

. S70E+04

150E+03

. 383E£+03
. 460E+03
. BASE+02

14

PHI

. BBFE+04
. 216E+03
. 73%E+03
. 219E+03

. @22E+02

PHI

. B23E+04
. 349E+03
. S59E+03
. 139E+03
. 016E+02

16
PHI

. 7B0E+04

27FE+03
SEFE+03
150E+03
13BE+02

17
PHI1

726E+04

20.
45
70.
5.
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a5,
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95.

00
00
00
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. 00
20.
45,
70.
95,

00
00
00
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. 00
. 00
.00
. 00
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. 00
=20
45.
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95.

00
00
00
00

00
00
00
00
00
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monan wenamn Wenen Ww=wN

woananN

. 352E+03

355E+03

. 34FE+03
. B3BE+0O2

PHI

BBOE+DA4
S01E+03
B&3E+O3
20BE+03

. S76E+02

PHI

. B&GE+D4
. ¢60E+03

342E+03

. 01BE+03
. 1842E+02

PHI1

B6OE+04
S62E+03

. 1BOE+03
. SATE+O2
. SBSE+02

PHI1

. B6&LE+D4
. 614E+03

199E+03
LLTE+02

. OYBE+O2

PHI

. B&3BE+04

a5

50.
75.
100.

-
=

00
00
00
00

.00
o5,
50.
75.
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00
00
00
00

00

. 00
0.
75.
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00
00
00

. 00
25.
50.
75.
100.

00

00

.00
25.
50.
75.

100.

00
00
00

. 00

[TRC RS o LR [ RIRT < A 8"

ND~ b
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B43E+03
0S2E+03
650E+02

PHI

737E+04
3F0E+03

. 443E+03
. BRIE+O2
. 459E+02

PHI

. 726E+04
. 977E+03

002E+03

. 3F6E+02
. 1B4E+02

PHI

. 724E+04
.417E+03

B&IE+03

. 910E+02

054E+02

PHI1

. 726E+04
. 491E+03
. B74E+03
. 03%9E+02
. 163E+02

PHI

. 724E+04
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DRE ANALYSIS WITH A CALIFDRNIUM NEUTRON SDURCE

10. 00
230. 00
55. 00
80. 00
105. 00

ORE ANALYS1S HITH A CALIFORNIUM NEUTRON SOURCE

X

0. 00
10. 00
30. 00
53. 00
80. 00

105. 00

ORE ANALYS1S HlTH A CALIFORNIUM NEUTRON SDURCE

0. 00
10. 00
30. 00
5. 00
80. 00
10%. 00

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

.
X

0. 00
10. 00
30. 00
55. 00
80. 00

105. 00

DRE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

X

0,00
10. 00
30. 00
55. 00
80. 00

103. 00

ORE ANALYSIS WITH A CALIFORNIUM NEUTRDN SOURCE

0.00

. 747E+03
. SOSE+03
. S0BE+03
267E+02
. @BLE+02

“0-wo

PHI

. 347E+04
. S29E+03
. @BSE+03
392E+03
791E+02
. 199E+02

~peuom

PHI

. O37E+04
. 105E+03
324E+03
6S1E+02
O06E+02
J10E+01

@sanNO

PHI1

BY5E+04

=3E+03
467E+03
975E+02
471E+02
132E+01

PR 2 = bld

PHI

. B14E+04
66BE+03
374E+03

4352E+02
. SADE+02
. 652E+01

Aup= sy

PHI

3.742E+04

10. 00
3% 00
60. 00
85. 00
110. 00

2. 00
10. 00
35. 00
60. 00
85. 00

110. 00

X

2. 00
10 00
35 00
60. 00
835. 00

110. 00

2. 00
10. 00
35. 00
60. Q0
85. 00

110 00

2. .00
10. 00
35. 00
60. 00
835. 00

110 00

X

2.00

»

. 7A7E+03
. F16E+03
. @B3E+03
O51E+02
. S4T7E+01

KUu=rn -0

(LIBRARY A)

15. 00

65.00
%0. 00

(LIBRARY A)

NEUTRON FLUX OF GROUP

PHI

. 973E+04
. D2FE+03
. 719E+03
. 1B3E+03
675E+02
170E+01

Ph=NOO

X

4.00
15.00

65. 00
90. 00

(LIBRARY A)

NEUTRON FLUX OF €ROUP

PH1

. OBOE+04
. 105E+03
911E+03
. 192E+02
. @36E+02
. S79E+01

WWD=Nw

4. 00
15, 00
40. 00
63. 00
%0. 00

N

(LIBRARY A)

NEUTRON FLUX OF CRDUP

PHI

. &98E+04
. 725€E+03
. 199E+03
. O63E+02
. GF6E+02
. 212E+01

Ne=wu=dl

4. 00
15. 00
40. 00
65. 00
%0. 00

(LIBRARY A)

NEUTRON FLUX OF CROUP

PH1

. 237E+04
. 66BE+03
. 114E+03
. 612E+02
.B11E+02
O01E+01

LU N A

4. 00
15. 00

65. 00
$0. 00

(LIBRARY A)

NEUTRON FLUX OF GROUP

PHI

3. 1B7E+04

X
4. 00 2

roup

7. 012E+03
40 00 2
1
3

4548E+03

. OB7E+03
. F61E+02

PHI

4 &79E+04
6. 733E+03
40. 00 2
1
3

279E+03

. DO2E+03

672E+02

19

PHI

. 453E+04
. S43E+03
. 994E+02
. 934E+02
. D43E+02

20

PHI
261E+04
S2BE+03
9OS2E+02

2B3E+02
S6TE+02

21
PH1

2 23BE+04
3. 137E+03
40.00 9.
3
1

185E+02

. BR4E+02
. 423E+02

22

PHI

21BE+04

20.
45,
70.
9.

20.
. 00
70.
93.

00
00
00
00

. 00
20
a5,
70.
95.

00
00
00
00

. 00
20.
a5,
70.
99.

00
00
00
00

.00
20.
43,
70.
93.

00
00
00
00

00

00

.00

noms

NN

~womn- —omun

PWNP-

J77E+03
OBOE+03
150E+02
S7BE+02

PHI

B4LAE+D4
11BE+03
S27E+03
43BE+02

. T&6E+02

PHI

134E+04
693E+03
J42E+03
B36E+02
S17E+02

PHI

. A0BE+04

377E+03
349E+02
602E+02
1B3E+02

PHI -

.A401E+04

277E+03
66BE+02
272E+02

. 073E+02

PHI

. 396E+04

25,

e

50
75
io0.

-
-

23,
S50.
75.
100.

25,
50.
75.
100.

00
00
00
00

. 00
25,
S0.
75.

100.

00
00
00
00

. 00
. 00
S0.
75.
100.

00
00
00

00

00
00

00
00
00

MWN-O e P) s N e Do MNN=Db»

NmO—®

2B7E+03
771E+03

. 625E+02
. 090E+02

PHI

. 724E+04
. O44E+03
. 6346E+03
. 03BE+O2
. 945E+02

PH1

2B5E+04
BBLE+0O23

. 137E+03
. B&TE+O2
. J4FE+02

PHI

ABDE+03

. BA7E+02
.051E+02
. 003E+02

325E+01

PHI

445E+03
73BE+03

. 452E+02
. 726E+02
. SS0E+01

PHI

. 423E+03

Fege

FAGE

FPAGE

P4cE

vvL



1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SDURCE

-

[« 2

-

10. 00
30. 00
5%. 00
80. 00
105. 00

ORE ANALYEIS WITH A CALIFORNIUM NEUTRON SOURCE

X

0. 00
10. 00
30. 00
5. 00
80. 00

105. 00

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

X

0. 00
10. 00
30. 00
$5. 00
80. 00

105. 00

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

X

0. 00
10. 00
30. 00
55. 00
80. 00

105. 00

ORE ANALYSI1S WITH A CALIFORNIUM NEUTRON SOURCE

X

0:'00
10. 00
30. 00
$5. 00
80. 00
105. 00

ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE

X

0. 00

. 603E+03
. 271E+03
. BBRE+O2
. S91E+02
. 121E+01

D b b

PHI1

. 650E+04
. 903E+03
. 15BE+03
274E+02
. 724E+02
. 995E+01

We=b=bdW

PH1

4B1E+04
. 277E+03
. 023E+03
. 601E+02
. 431E+02
. §37E+01

N~ bW

PHI

. T1E+04
237E+03
. 173E+03
S99E<02
371E+02
BOSE+O1

NeweNe

PHI

AALE+DS
TJ42E+O0S
017E+04
AQ6E-O2
S2FE+02
760E+01

MeN=—w

TOTAL
DOSE

| 3. 956E+05

10.
3.
&0,
85.
110.

2

10
a5
60
85
110

X

2

10.
35.
&0.
85.
110

2.
10.
35.
60
es

110

2
10
35
&0
85.

110.

00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

4. 603C+03
1. O20E+03
4. 11BE+O2
1. 607E+02
1. 768BE+01

NEUTRON
PHI

. 1i7E+08
. S03E+03
. 1BEE+O2
. BF2ESO2
. 390E+02
. S20E+01

) ODdW

NEUTRON
PHI1

. 9BOE+04
. &77E+03
. O04E+02
. 013E+02
153E+02
. 250E+01

mewoAaN

NEUTRON
PHI

. BI12E+04
. 237E+03
Te3E+02
. S47E+02
. 101E<O2
213E+01

P ONWY

NEUTRON
PHI

. O97E+06
. 7A2E+05
S&DE+O3
O41E+02
176E+02
. 14BE+01

- e L)

(LIBRARY A)

1500
40. 00
65. 00
0. 00

(LIBRARY A)
FLUX OF @ROUP
X

4 00

15. 00

40. 00

65 00

%0. 00
(L1IBRARY A)
FLUX OF GRDUP

X

4. 00
15 00
40. 00
&5, 00
90. 00

(LIBRARY A)
FLUX OF GROUP
X

4. 00
15. 00
40. 00
65. 00
$0. 00

(LIBRARY A)
FLUX OF GROUP
X

4. 00
15. 00
40. 00
65 00
%0. 00

(LIBRARY A)

WEUTRON DOSE RATE (MREM/HR)

X

2

00

DUSE

1. BBIE+OD

4. 00

[ NN odnonm “WNNN —-wow

DLW

033E+03

. 34sE+02

470E+02

. R63E+02

23

PHI

. 1B3E+04
. 90%E+03
. R43E+02

O1BE+O2

. 091E+0O2

24
PHI

OS7E+04
704E+03
415E+02
S22E+02
042E+01

25
PHI
123E+04

010E+03
740E+02

. 44BE+02
. 625E+01

26
PHI

375E+06

. B5BE+04

I152E+03
S7BE+02
§35E+01

DOSE

. 1S7E+04

20.
4%,
. 00
9%.

00
00

00

.00
. 00
. 00
. 00
.00

.00
20.
45,
70.
95.

00
00
00
00

.00
. 00
45,
70.
95.

00
00

. 00
20,
4%
70.
95.

00
00
00

00

LT arnor

[ 7R

cnonN

oM-w-

. 163E+03
. GR5E+02
S11E+02

S15E+01

PH1

. JBIE+D4
. QREE+03
. 129E+02

S26E+02

. 220E+01

PHI

. 333E+04
. B57E+03
. 233E+02
. 106E+02
. BOGE+O1

PHI1

. 63BE+04
. 472E+03

JIS2E+OR
032E+02

. 4B5E+01

PH1

SS2E+06
BO0E+04
B&LIE+O3
&35E+02

. S7BE+01

DDSE

. 91BE+04

T R
AON

100.

-
e

50.
75.
100.

0.
75.
100

-

38383

.00
.00

00
00

. 00
.00
0.
79.
100.

00
(e]e]
00

. 00
25
50.
.00
100.

00

00

.00

Boetsse®

N

. 6TTE+03
. 79%E+02

422E+02

. 693E+01

PHI1

33BE+03
S04E+03
101E+O2
OFFE+O2
77BE+01

PHI

. O4BE+03

350E+03

. 323E+02
. 746E+02
. 780E+01

PHI

. SB6E+04
. 650E+03
. 335E+02
. 677E+0R
. S55E+01

PHI

6A1E+OD

. S2BE+04
. 14BE+03
. ®93E+02
. S50E+01

DOSE

. B30E+04

FAGE

PARE

FACGE

FACE

0

~

Syl



ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SJURCE (L1IERARY A)

Feor
10. 00 1.691E+08 10 00 1. 691E+04 15. 00 1. 074E+04 20. 00 7. 120E+03 25. 00 4. S24E+03
30. 00 3. 461E+403 35. 00 2. 449E+03 40. 00 1. 776E+03 45. 00 1. 2B7E+03 50. 00 5. 369E+02
55. 00 6. BS1E+02 60. 00 S. OR6E+02 65. 00 3. 696E+02 70. 00 2. 721E+02 7% 00 2. 003E+02
80. 00 1. 470E+02 85. 00 1. 072E+02 0. 00 7. 722E+01 95. 00 5. 422E+01 100. 00 3. 624E+01
105. 00 2 17BE+01 110 00 9 &76E+00 ik
ORE ANALYSIS WITH A CALIFDRNIUM NEUTRON SOURCE  (LIBRARY A) FacE
CONV. FACTORS (GROUP 12 TO 26)
3.430E-04 3 430E-04 3 430E-04  3.430E-04 O©.0ODE-01 0. OODE-O01  ©0.000E-01 ©.00DE-O1 O OOOE-01 0. 000E-01
0.000E-01 0. 000E-01 0. 000E-01 0. 0OOE-O1 1. 806E-03
SATURATION ACTIVITY OF CU 63, PHDTONS(1. 34MEV) /G OF ORE/SEC RR(X)
. RR X RR X RR X RR X RR
0. 00 4. 9B3E+03 2. 00 4 863E+03 4. 00 3. 407E+03 6. 00 2. 27BE+03 8. 00 1 239E+03
10. 00 2. 5Y6E+02 10. 00 2. 596E+02 1% 00 1. 214E+02 20. 00 6 203E+01 25. 00 3. 41BE+01
20. 00 2. O24E+01 3%. 00 1. 2B7E+01 40. 00 B. 746E+00 45, 00 6. 300E+00 50. 00 4. 752E+00
5. 00 3. 705E+00 &0. 00 2. 931E+00 65. 00 2. 37BE+00 70. 00 1. 924E+00 75. 00 1. 553E+400
80. 00 1. 243E+00 8%5. 00 9. 794E-01 90.00 7. %33E-01 95. 00 5. 569C-01 100. 00 3. Ba6E-01
105 00 2 313E-01 110. 00 9. 294E-02
DRE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE  (LIBRARY A) FAGE
CONV. FACTORS (GROUP 12 TO 26)
1 226E-06 1. 226E-06 . @26E-06 1. 226E-06 0 OOOE-01  0.000E-01 ©0.00OE-01 ©O.OO00E-01 O OOOE-01 O OOOE-0}
0 OOOE-01  ©0.0OOOE-01  0.000E-01 ©O.OOOE-01 4. 190E-06
SATURATION ACTIVITY OF FE 38 RR(X)
X RR x RR X RR X RR X -~ " RR
‘0. 00 1. 493E+01 2. 00 1. 334E+01 4.00 1. 019E+01 6. 00 6. BIDE+00 8. 00 3. 706E+00
10. 00 7. B24E-01 10. 00 7. B24E-01 15. 00 3 &¢B1E-01 20. 00 1. S00E-01 25. 00 1. 041E-01
30. 00 6. 38LE-02 35. 00 4, 13%E-02 40. 00 2. B&3E-02 45 00 2. 096E-02 %0. 00 1. 603E-02
55. 00 1. 262E-02 60 00 1.013E-02 65. 00 8. 202E~-03 70. 00 6. 657E-03 75. 00 5 3R4E-03
80. 00 4. 318E-03 85. 00 3. 402-03 90. 00 2 61BE-03 95. 00 1. 936E-03 100. 00 1. 337E-03
105. 00 8. 037E-04 110 00 3 226E-04
ORE ANALYSIS WITH A CALIFDRNIUM NEUTRON SOURCE  (LIBRARY A) ‘ FAGE
CONV. FACTORS (GROUP 12 TO, 26) )
4.000E-04 4. 0O00E-04 4. O0OE-04 4.000E-04 0 O0OC-01 0. OOOE-01 O OCOE-O1  ©. OOOE-01 0. OODE-01 0. ODOE-01
0. 000E-01 0. OOOE-01 0O OODE-01 ©.000E-01 2. 0O70E-04
SATURATION ACTIVITY PHOTONS(1. 11MEV)/C OF DRE/SEC ZN &4 RR(X)
X RR X RR X RR X RR X RR
0,00 8. 734E+02 2. 00 7. 6BOE+02 4,00 S. 707E+02 . 6.00 3. 7S6E+02 8. 00 2. 066E+02
10. 00 5. 321E+01 10. 00 = 321E+01 15. 00 2. B94E+01 20. 00 1. 790E+01 25. 00 1. 228E+01
30. 00 9. 03BE+00 35. 00 7. 043E+00 40. 00 5. 6B3E+00 45. 00 4. BIE+00 50. 00 3. BS7E+00
55. 00 3. 257E+00 0. 00 2. 719E+00 65. 00 2. 26JE+00 70. 00 1. B&LE+DD 75.00 1. 525E+00
80. 00 1. 230E+00 85. 00 9. 736E-01 0. 00 7. 504E-01 5. 00 S. 553E-01 100. 00 3. B33E-01
105.00 ' 2 302E-01 110. 00 9. 194E-02
ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SODURCE  (LIBRARY A) PASE

CONV. FACTORS (GROUP 1 TO S)
1. O0OOE+00 1. OOOE+00 1. OODE+00 1. O0O0E+00 1. 000E+00 o

FLUX ABOVE 0.8 MEV RR(X)

L]

(Al

N

avi



d 1 ORE ANALYSIS WITH A CALIFORNIUM NLUTRON SOURCE  (LIBRARY A) Fage
X RR ' X RR X RR X RR X RR
0. 00 2. 304E+06 2 00 1 OO3E+06 4. 00 4 S31E+05 6. 00 2. 323E+05 8. 00 1. 340E+05
10. 00 B. 40BE+04 10. 00 €. 40BE+04 15. 00 4 B11E+04 20. 00 2. BSLE+04 25. 00 1. 7BBE+04
20. 00 1. 135E+04 35, 00 7. 345E+03 40. 00 4. 78BE+03 43. 00 3. 150E+03 $0. 00 2. OB2E+03
55. 00 1. 383C+03 60. 00 9 218E+02 &3. 00 6. 160E+02 70. 00 4, 124E+02 75. 00 2. 766E+02
80. 00 1. BSSE+0R B85. 00 1. 245E+02 %0. 00 B. 319E+01 95. 00 S. 511E+01 100. 00 3. 574E+01
105 00 2 203E+01 110 00 1. 1BOE+01
1 DORE ANALYSIS WITH A CALIFDRNIUM NEUTRON SDURCE  (L1BRARY A) PAGE
CONV. FACTORS (GROUP & TO 24)
1.000E+00  1.000E400  1.000E+D0  1.000E+D0 1. DOOE+0O = 1. OOOE+00 1. OOOE+00 1. 0D0E+00 1. ODOE+D0 1. OODE+00
1.CO0E+00  1.000E+D0  1.00OE+DO ~ 1.0OOE+00 1. ODOE+0O ~ 1. ODOE+00 1. OOOE+D0O 1. 000E+00 1. 0ODE+00
: INTERMEDIATE FLUX RR(X)
X RR X RR X RR X RR X RR
0. 00 2. 15BE+06 2.00 1. S14E+06 4. 00 9. ODBE+0S &. 00 5. 1B1E+05 8. 00 3. 09BE+0S
10. 00 1. 972E+05 10. 00 1. 972E+05 15. 00 1. 49SE+0S 20. 00 1. 179€E+05 25. 00 9. 425E+04
30. 00 7. 615E+04 35. 00 & 1BAE+04 40. 00 5. 03BE+04 45, 00 4. 110E+04 50. 00 3. 353E404
55. 00 2. 734E+04 60. 00 2 20SE+04 63. 00 1. BOSE+04 70. 00 1. 457E+04 75. 00 1. 16BE+04
. 80. 00 9. 267E+03 85. 00 7. 280E+03 90. 00 5. S26E+03 $5. 00 4. 063E+03 100. 00 2. BOIE+03
105 00 1. 656E+03 110. 00 7. 122E+02
1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE  (LIBRARY A) PAGE
CONV. FACTORS (GROUP 24 TO 26)
1. 000E+00 1. 00DE+00 ©. 0OOE-01
THERMAL FLUX : RR(X)
. X RR x RR b3 RR X RR x RR
0. 00 1. O24E+05 2. 00 B. 792E+04 4. 00 & D20E+04 6. 00 3. 971E+04 8. 00 2. 391E+04
10. 00 1. 151E+04 10. 00 ‘1. 151E+04 15. 00 6. 714E+03 20. 00 4. 307E+03 25. 00 2. 999E+03
30. 00 2 194E+03 35. 00 1. 673E+03 40. 00 1. 315E+03 45 00 1. 0S9E+03 50. 00 8. 659E+02
55. 00 7. 161E+402 £0. 00 5. $59E+02 65. 00 4. 970E+02 70. 00 4, 137E+02 75. 00 3. 423E+02
80. 00 2. BO2E+02 85. 00 2. 258E+02 0. 00 1. 767E4+02 95. 00 1. 329E+02 100. 00 9. 336E+01
105 00 5. 740E+01 110’ 00 2 463E+01 .
1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE  (LIBRARY A) FAGE
? CONV. FACTORS (GROUP 1 TO 26)

: 3.370E-0B  5.349E-08  7.65BE-0B  1.0B9E-07 1.S21E-07 1. 949E-07 2.B17E-07. 3 BBLE-07 4. 5B3E-07 7. 707E-07
1.455E-06 2 3178E-06 3 O27E~06 5. 391E-046 1.432E-05 1. 043E-05 4.B50E-05 2 36BE-05 7.B20E-04 2 216E-04
1.545E-05 1. 466E-05  1.4B9E-05 1.694E-05 1.674E-05 4 O1RE-0S

CAPTURES IN SILVER PER €. DF DRE, PER SEC. RR(X)
' 'x RR X RR X RR X RR X RR

0. 00 2 0R2E+02 2 00 1. B2BE+02 4. 00 . 345E+02 &. 00 B. B3SE+01 B.00 4 540E+0)

10. 00 3. 515E+01 10. 00 1 S31SE+01 15. 00 8. B12E+00 20. 00 5. 745E+00 25. 00 4. 069E+00

20. 00 3. 060E+00 35. 00 2. 403E+00 40. 00 1. S44E+00 4300 1. 604E+00 - 50.00 1. 340E+00

55. 00 1. 12BE+00 60. 00 9. S1SE-01 65. 00 8. 01BE-01 70. 00 6. 725E-01 75. 00 5. 554E-01

80. 00 4. 594E-01 B85. 00 3. 704E-01 %0. 00 2. 907E-01 95. 00 2. 18BE-01 100. 00 1. 537E-01
105. 00 9. 457E-02 110. 00 4. 0S4E-02 _—

1 ORE ANALYSIS WITH A CALIFORNIUM MNZUTRON SOURCE  (LIBRARY A) PAGE

CONV. FACTORS (GROUP 18 TO 26)

-

2 3ZBE-06 2. 32BE-06 3. ABFE-04 4. 656E-06 4. 636E-06 6. 9B4E-08 9. 312E-06 1. 192E-05 3. E4SE-05

0

]

Lyl



1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE (LIBRARY A) Fepe 10

CAPTURES IN LEAD PER €. OF DRE, PER SEC. RR(X)

X RR X RR X RR X RR X RR

0. 00 1. 340E+02 2. 00 1. 024E+02 4. 00 7. B3%E+01 6. 00 5. 249E+01 8. 00 2 BS4E+01
10. 00 5. 90BE«00 10. 00 5. SOBE+00 15. 00 2. 710E+00 20. 00 1. 348E+00 25. 00 7. 086E=-01
30. 00 3.921E~-01 35. 00 2. 296E-01 40. 00 1. 422E~-01 45. 00 9. 322E-02 50. 00 & A62E-02
53. 00 4. 706E-02 60. 00 3. S4BE-02 65. 00 2. 785E-02 70. 00 2. 215E-02 75. 00 1.777e-02
80 00 1. 825E-02 85. 00 1. 130E-02 0. 00 8. 776E-03 5. 00 6. 561E-03 100. 00 4. SBBE-03
105. 00 2 BI2E-03 110. 00 1. 196E-03

"1 DRE ANALYSIS WITH A CAL!FDRNIUH NEUTRON SOURCE (LIBRARY A)

##+CAMMA SOURCE DISTRIBUTION IN THE TWO CORE RECIONS#«#
SOURCE DISTRIBUTION OF THE RECION IR = 1
SOURCE DENSITY AT THE OUTER EDGE OF THE REGION IN EACH GAMMA GQROUP
SeoC 1) SC0¢ 2) S60( 3J) SC0¢ 4) SC0¢C ) S60( &) §e0( 7)

9. 6615E+07 4. %441E+07 2 650BE+07 8. 7437E+06 2. 375BE+06 1. 7193E+06 2. 2951E+05
DISTRIBUTION IN RADIAL DIRECTION

1 COEFFICIENTS OF THE POLYNOM ARE GIVEN
1. OO0OE+00
DISTRIBUTION IN AXIAL DIRECTION
IGRC = 2 SPHERICAL CEOMETRY ND DISTRIBUTION
SOURCE DISTRIBUTION DF THE REGION IR = 2
SOURCE DENSITY AT THE OUTER EDGE OF THE RECION IN EACH GAMMA GROUP
§G0( 1) Seo¢ 2) S60¢ 3) SCO(¢ 4) SCO( 5) S60¢ &) §60( 7)

0. ODODE-01 ©. DOOOE-01 O O0OOE-01 0. COOOE-01 0. OOODE-01  ©. OOODE-01 0. O000E-01
DISTRIBUTION IN RADIAL DIRECTION

1 COEFFICIENTS OF THE POLYNOM ARE GIVEN
1. COOOE+00
DISTRIBUTION IN AXIAL DIRECTION
JIGRC = 2 SPHERICAL CEOMETRY NO DISTRIBUTION
1 ORE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE (LIBRARY A)
*+#SOURCE DISTRIBUTION OF THE SHIELD RECIONS###
5(19'R.Z)-S(IC)‘E!P(KCR)OPI(R)

SOURCE DISTRIBUTION OF THE REGION IR = 3
1¢  sw1e) K THE COEFFICIENTS DF P1(R) ARE

FAcE a0

FAGE 4)

ND SDURCE .

NO SOURCE

1 443E+05-2 §60E-01 9. 979E-01 3. BROE-01-5, 347E~-02 1. 41BE-02-1. 243E-03
ND SDURCE

ND SDURCE

NO SOURCE

NO SOURCE

N AWM -

SOURCE DISTRIBUTION OF THE RECION IR = g
I¢ sae) K THE COEFFICIENTS OF P1(R) ARE

- 142E+02-8. OOSE-02
. 6S92E+03-8. 02BE-02
. O&3E+03-8 0B4E-02
- 017E+03-8 098C-02
- 75BE+03-8. 067E~-02

- 691E-01-1. 6BBE-02-7. 851E-04
6B0E-01-1. 7B9E-02-7. 4343E-04
71BE-01-1. BI1OE-02-6. B6OE-04
699E-01~1. 791E~02-7. 213E-04
705E-01-1. 777E-02-7. 119E~04 2. B11E-05-1. BEIE-07
. OD2E+04-B. 07SE-02 - 652E-01-1. 6B7E-02-8. 136E~04 3. O21E-05-2. OOSE-07
- 915E+02-B. 26BE-02 - 719E-01-3. 91BE-02-6. B2BE-04 2 6B87E-05-1. 780E-07
E ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE (LIBRARY A)

#¥2CAMMA FLUXES IN MEV/CM##2 SECe#s

893E-05~1. 947E-07
B99E-05-1. 944E-07
752E-05-1. BSIE-07 »
B823E-05-1. BS0E-07

[ TR WA N T
N NNWw=m
LR LY

WNNND Y

7
1 OR

REC.= &4 2 1. 1000E+01 CM



1 DRE ANALYSIS WITH A CALIFORNIUM NEUTRON SOURCE (LIBRARY A)

1¢ 1 2 3 - 4 5 ] 7
IRS .
4 4. 4506E403 3, 1204E+04 2. 0910E+04 4. ROYSE+04 5 3293E+04 & 7402E+04 5. 23°BE+03
SCoL 4. A506E+03 1. 1004E+04 2 0FI0E+04 4 ROYSE+04 5. 83293E+04 & 7402E+04 S 232BE+03
MR/H 9. 0925E+00 1. 9B12E+0] 3. O3E3E+01 6 43111E+01 6. 3739E+01 7. 5309E+01 5. 6043E+00
H/CMe«3 6. 27T35E-11  1.13B7E-10 1. 9533E-10 4. 283BE-10 4.7301E-310 6&.11BBE-10 4. 79B4E-1)

RFG.= 4 Z= 2. ODODE+D1 CM

1 1 2 3 4 s & 7
IRS
a 2.5364E+03 6. 6733E+03 1. pe67E+D4 2. 9323E+04 3 2633E+04 4. 1062E+404 3. 1095E+03
scoL 2. 8364E+03 & 6753E+03 1 26b7E+04 2. 9323E+04 3 2633E+04 4 1062E+04 2 1095E+03
MR/H 5. 1B19E400 1. 1BODE+01 1. P4AOSE+0] 3. 90B7E+0D1 3. S029E+01 4. 5743E+0) 3. 3303E+00
W/CHMee3  3.5747E-11 6. 783%E-11 1. 1B44E-10 2 6130E-10 2 B943E-10 3. 7166E-10 2. BS14E-1)
1 ORE ANALYSIS WITH A CALIFDRNIUM NEUTRON SOURCE = (LIERARY A)
*##2CAMMA FLUXES IN MEV/CMe«> SECex®
REC.= 4 7= 1 0000E+02 CM
e - 1 2 9 4 5 6 7
IRS e
4 1.1673E401 3. 5346E+01 & BS511E+01 1. 72B9E+02 2 OROLE+02 2 661BE+02 1. 64446E+0]
scoL 1. 1673E+401 3. 5344E+01 6 B511E+01 1. 7289E+02 I OBOSE+D2 2. 661BE+02 1. 6446E40]
MR /H 2.3B4BE-02 & 2493E-02 9. 9546E-02 2.3047E-01 2. 4BBAE-01 2. 9652E-01 1. 7614E-02
W/CHes3 1 6432E-13 3. 5919E-13 ¢ A0L3E-13 1. 5407E-12 3. B4e7E-12 2. 4092E-12 1. S0E1E-313

1 PROBLEM(S) COMPLETED

SLINE

2. 1079E+05

<. 107SE+05
2. 6BOSE+02
1. 9336E-09

SLINE

1. 2BOJE+0S
1 2BOIE+OS
1. 625BE+D2
1. 1731E-0%
FA4CE 43

SLINE

7.7911E+02

7.7911E+02
9. 7933E-01
7.311BE-12

(34
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AWM o -5 Neutron Source - Output Report (Thickness 70 cm.)

*** TEST DATA FOR THE CALCULATION OF NEUTRON FLUX AND DOSE ***
XErEERY s A B x N E - 3 ERERRRY

***CONTROL-INDICES™””

IGRC IGRS 1GDS IGSS
2 2 2 2

“**GROUF-DATA®**

NREG NRG NNG NGG IFGAM NBUC NBUS
K 19 26 7 1 | 3

“**SOURCE SPECTRUM***

.0CO0E+00  .DOOOOE+00  .OOOOE+O0  .OOODE+DO  .0OOCE+00  .OOOCE+00 7.6000E-02 7.6000E-02 7.5000E-02 7.6000E-02
7.6000E-02 7.6000E-02 7.6000E-02 7.6000E-D2 7.6000E-02 7.6000E-02 7.600DE-02 7.6000E-02 7.6000E-02

“**GEOMETRY-DATA***

REGION R H TEMF DEN IGAP MBU NEMR
1 .7000 .0000 .0000 3.7800 1 7 2
2 . 7000 .0000 .0000 3.7800 1 7 2
3 70.0000 .0000  20.0000 2.3700 1 S 10
REGION  M(THE) M(R) M(FSI) ETHA NDIF NREM NPRT NGS NGCF
1 1 1 1 1.00E-03
2 1 1 1 1.00E-03
3 1 1 1 1.00E-02 50 10 5 10 5

€St




*? *MATERIAL-DATA®""

REGION ID FREM 10 FREM ID FREM

1 238 1.0000E+00 4 1.0000E+00 0 .0000E+00
0 :

2 238 1.0000E+00 4 1.0000E+00 0 .00CCE+00
0

3 56 é.2000E-01 8 3.1590E-01 16 9.9000E-02

3 14 1.7000E-02 13 5.7000E-03 1 4, 3000E-03
0 :

*** TEST DATA FOR THE CALCULATION OF NEUTRON FLUX AND DOSE ***
*** REMOVAL SOURCE DISTRIBUTION OF THE TWO CORE REGIONS ***

$(0)=5"P1(R)*F2(2)

SOURCE DISTRIBUTION OF THE REGION IR

"
—

NO SOURCE
SOURCE DISTRIBUTION OF THE REGION IR

]
N

$ = 1.0980E+05

P1(R) DISTRIBUTION IN RADIAL DIRECTION .
1 COEFFICIENTS OF THE POLYNOM ARE GIVEN
1.0000E+00
P2(Z), DISTRIBUTION IN AXIAL DIRECTION
IGRC = 2 SPHERICAL GEOMETRY NO DISTRIBUTION

REGION BUCKLING

3 «000E+00

1D
0

0

26
12

FREM
.DDDDE+00

.00COE+00

8.8000E-02
3.7000E-03

ID
0

0

20
11

FREM
.0000E+00

. O00OE +00

¢.5000E-D2
1.¢000E-03

?Sll



Bl

o

.D000E-01
.D000E-01
.D000E-01
.DD0DE-01
.0000E-01
.0000E-01
.0000E-01
.0000E-01
.0000E-01
.DDOCE-01
.0000E-01
.DDDOE-D1
.0000E-01
.000CE-01
.D000E-01
.0000E-01
5.0000E-01
- 5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01

n ooy gy U

wm oo

o

BOUNDARY CONDITIONS

B2

.0000E+00
.0000E+00
.0000E+0D
.0000E +00
.0DOOE+00
. O0COE+00
.0D000E+00
.0D0OE+00
.0000E+00
.0000E+00
.0000E+00
.0O000E+00
.0000E+00
.0000E+00
.0000E+00
.0DOOE+00
.OD00E+00
.0000E+00
.D00O0E+00
.0000E+00
.0DDOE+00
.000CE+00
. 0000E+00
.00O0E+00
.DDOOE+00
.0ODOE+00

AD

1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
15
1
1
1
1
1
1
1
1
1
1
1
1

00O0E+00

.D00DE+00
. 0000E+00
.DODOE +00
. DODDE+00
.000DE +00
.0000E +00
.00DOE+00
.000DE+00
.0000E+00
.0000E+00
.D0DDE+00
.00DDE+00

Al

.0D000E+00
.0O000E+00
.0000E+00
.0DOOE+00
.0ODODE+00
.0000E+00
.D00OE+00
.DD0OE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.000OE +00
.0000E+00
.ODOOE+00
.0000E+00
.0000E+00
.00OCE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.O00CE+00
.0000E+00
.0000E+00

A2

.0000E+00
.D000E+00
.0000E+00
.00DOE+00
~0OD0D0E+0D0
.000CE+00
.0000E+00
. (000E+00
< D000E+00
. 000CE+00
.0O000E+00
. 0000E+00
. 0000E+00
.0000E+00
. O000E+00
.D000E+00
.0000E+00
. 0000E+00
.0000E +00
. O00CE+00
.D000E +00
.DOO00E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

1 §



.00
35.00
70.00

.00
35.00
70.00

.00
35.00
70.00

.00
35.00
70.00

.00
35.00

70.00

5.
15
5

3.
1.
4.

2,
4,
3

1%
3.
9

1.
3.
6.

PHI

199E+04
640E+01
223E-01

PHI

D91E+04
782E+01
942E-01

FHI

D94E+04
425E+01
637E+00

FHI

179E+04
483E+01
638E-01

PHI

227E+04
294E+01
773E-01

7.00
62.00

7.00
62.00

7.00
62.00

NEUTRON
PHI
2.668E403
7. 6995400

NEUTRON
PHI
1. 345E403
8. 337E+400
NEUTRON
PHI
1.209E+03
2.235€401
NEUTRON
PHI
1.266E403
1.761E+01
NEUTRON
PHI

1.430E+03
1.640E+01

FLUX OF GROUP
X
14.00
49.00
FLUX OF GRAUP
X
14.00
49.00
FLUX OF GROUP
X
16.00
45.00
FLUX OF GROUF
X
16.00
42,00
FLUX OF GROUF
X

14,00
49.00

~

4

A

3
]

3
g

1

PHI

. 356E+02

.805E+00

2

FHI

+G8SE402
.057E+400

3

FHI

.G6EE+D2

.149E+01

4

FHI

.S31E+02

.055E+00

5

PHI

.S08E+02
. J49E+00

21.00
56.00

21.00
5¢.00

21.00

5600

21.00
56.00

21.00
56.00

PHI

8.884E+01
1.908E+00

PHI

9.493E+01
2.006E+00

FHI

1.826E+402
5.944E400

PHI

1.517E+02
4.652E400

PHI

1.5464E+02
6.254E+00

28.00
63.00

23.00
63.00

28.00
63.00

28.00
63.00

28.00
63.00

PHI

3.579E4+01
9.885E-01

FHI

3.928E401
1.007E+00

FHI

8.994E+01
3. 034E+D0

PHI

7.084E+01
2.318E+00

PHI

6.888E+01
2.051E+00

9S|i




c

.00

35,

70.

00
00

.00
35,
70.

00
00

.00
.00
.00

.00
35.
70.

00
00

.0o
35,
70.

oo
oo

%3
.S79E401
. <39E+00

o

LE B

w

PHI

195E+04

PHI

. 939E+03
.242E+01
. 552E-01

PHI

.154E403
. S98E+0]
.212E-D1

PHI

.057E+03

6. 4378401

0 S~ (o

. 325E-01

PRI

.200E+02
L6B4E4D]
. 116E-01

7.00
62.00

.00
.00

n o

7.00
62.00

7.00
62.00

NEUTRON FLUX OF GROUF

PHI
1.678E+03
2.808E+01

NEUTRON

FHI
8.162E+02
1.637E401

NEUTRON

PHI
€.367E+02
1.841E+01

NEUTRON

FHI
6.364E402
2.301E+01

NEUTRON

PHI

FLUX

FLUX

FLUX

FLUX

X

14.00

42,00

OF GROUF

X

14.00
69,00

OF GROUP

X
16.00

69,00

OF GROUF

X

16.00 °

49.00

OF GROUP

X

14.00
49,07

6

PHI

5.582E402

1.6436E+D1

7

FHI

L)

.157E+02
. J80E400

o

8

FHI

2.994E+02
9.438E400

PHI

(]

. 281E+02
1.195€4+01
10
PHI

3.074E402
1.294E401

21.00
56.00

21,00
$6.00

21,00
56.00

21.00
56.00

PHI

2,634E402
7.308E+00

PHI

1,394E+02
.261E+00

[

FHI

1.445E402
4. 833E+00

PHI

-

-679E402
. 105E+00

o

FHI

[

-866E4D2
€.641E+00

28.00
62.00

28.00
63.00

28.00
63.00

28.00
62.00

PHI

1.140E+02
3.503E+00

PHI

6.58EE+01
2.010E+00

PHI

7.140E+01
2.277E4+D0

PHI

8.610E+01
2.860E400

LS|




0
NEUTFON FLUX OF 2rUP 11
X FHI X PHI X FHI Y PHI X FHI
.00 5.577E4+02 7.00 6. 040E+02 16.00 2.636E402 21.00 1.380E+02 22.00 7.363E401
35.00 4.076E+01 62,00 2.176E+01 49.00 1.151E+01 56.00 5.927E+00 63.00 2.765E400
70.00 7.692E-01
0
NEUTRON FLUX OF GROUP 12
X PHI X PHI X PHI X i o) | X PHI
.00 6.213E+402 7.00 3.259E+402 14.00 2.D87E+02 21.00 1.232E+02 28.00 6.952E+01
35.00 3.822E401 62,00 2.0%9E+01 49.00 1.104E+01 56.00 5.710E+00 63.00 2.662E400
70.00 7.313E-01
0
NEUTRON FLUX OF GROUF 13
X FHI X PHI X FHI X PHI X FHI
.00 3.515E402 7.00 2.850E+02 16.00 1.918E+02 21.00 1.175E+02 28.00 6.816E401
35.00 3.822E+01 62.00 2.098E+01 49.00 1.129E+01 56.00 5.E72E+00 63.00 2.735E400
70.00 7.363E-01 '
e
NEUTRON FLUX OF GROUP 14
X FHI X PHI X FHI X PHI X PHI
.00 3.012E+02 7.00 2.526E402 14.00 1.772E+402 21.00 1.124E+02 28.00 6.693E+01
35.00 3.829E+01 62.00 2.132E+01 49.00 1.159E+01 56,00 6.061E400 63.00 2.827E+00
70.00 7.562E-01
0

NEUTRON FLUX OF GROUP 15

X PHI X FHI X PHI X FHI X PHI

00 2,646E402 7.00 2.274E402 14.00 1.640E+02 21.00 1.078E+02 28.00 6.574E401
35.00 3.833E+01 62.00 2.164F401 49.00 1.189E+01 $6.00  6.251E400 63.00 2.920E+00
70.00 7

.654E-01

[ S - e——— — v e e —— . . - m——— i e s e @+ e e = o

8s1



]

.20
35.00
70.00

.00
35.00
70,50

on

70.00

.00
38,00
70.00

.00
35.00
70.00

~ NN

Rz R

(WU PV I

PHI

. 369E+02
.8G6E+01
.c47E-01

-«

oA

s gE
2238401

JOSE=C

FHI

LG3CE+02
.808E401
.299E-01

FHI

.339E4+02

2.323E+01

—

. G69E-01

PHI

.372E401
.8649E+01
.401E-01

~1

>

i 11g,
2,00

.00
.00

.00
.00

NEUTRON FLUX OF
PHI ¥
2.073E402 16.
2.2032401 49,

GROUP

00

NEUTRON FLUX ‘OF GROUF

FHI X
1.689z+7% 14.0C
2220040 49.00

NEUTRON FLUX OF

FHT. y
Y, 7358482 1
Z.2625401 4.

NEUTRON FLUX OF

PHI X
1.210E+02 16.
1,622840% ¢,

NEUTRON FLUX OF

PRI X
7.597E+01 14,
1.111E+01 49,

GFOUF

02

GCRIIF

oo
02

GROUP

0o
0o

—
.

ay
.

16

FHI

JAGJEH02
2658401

mm
L i
o3 =

o oo

20

FHI

6.072E4+01
5.

394E400

21.00
56.00

21.00

L nln]

e We

21.00
56.00

PHI

1.03EE+02
6.449E+00

PHI

9.918E+01
6.634E+00

THI

4.243E+401
5.137E+00

28.00
62.00

28.00
63.00

23.00
63: 00

>

N

o o
38

[ S
LAY
[m I |
o o

FHI

6.477E+01
3,027E+00

FHI

6.325E+01
3.112E+400

T

192E4+01
. 211E400

5,
9,
~

FHI

2.934E+01
1.645E400



.00
35.00
70.00

.00
35.00
70.00

.00
35.00
70.00

.00
35.00
70.00

.00
35.00
70.00

—

FHI

7.976E+01
.826E401

4. 419E-01

—

FHI

.611E+01
.803E+01

4.6445E-01

—

PHI

.231E401
. 768E+01

6.435E-01

[

PHI

. 732E401
.693E4+01

4.293E-01

LS I

PHI

.120E+02
.972E+01
.376E-01

62.00

62.00

NEUTRON

FHI

.261E+01
. 105E+01

NEUTRON

PHI

6,%49E401
.099E+01

NEUTRON

FHI

.620E+01
. 084E+01

NEUTRON

PHI

6.176E401
.044E+0]

NEUTRON

FHI

.041E+02
.850E+01

FLUX

FLUX

FLUX

FLUX

FLUX

OF
X
14

4°

OF

14

Lo

OF

X

16

49

OF

X

14,
49.

OF

X

14
49

GROUF

.00
.00

GROUP

.00
.00

GROUP

.00
.00

GROUP

00
00

GROUP

.00
.00

21

FHI

5.846E+01

6.397E+00

22

PHI

5.633E+01
. 392E+00

o

23

PHI

5,399E401

6.342E+00

24

PHI

5.065E+01

6.137£+00

25

PHI

2.604E+01
.C96E+01

—

21.00
56.00

21.00
$6.00

21.00
56.00

21.00
56.00

PHI

6.263E+01
3.486E+00

FHI

6.142E+401
3.497E+00

PHI

4.000E+01
3.4B4E+00

PHI

3.778E+01
3.383E+00

PHI

6.686E401
6.079E+00

28.00
63.00

28.00
63.00

28.00
62.00

22.00
63.00

28.00
63.00

PHI

2.876E401
1,658E+400

FHI

2.817E+01
1.667E+00

PHI

2.763E401
1.665E400

 PHI

2.509E+01
1.420E400

PHI

4.529E+01
2.918E+00

09l



NEUTRON FLUX OF GROUP 2%

X FHI X FHI X FHI X PHI X PHI
.00 1.025E4035 7.00 9,.613E+02 14,00 8.239E402 21.00 6.521E402 28.00 4.B812E+02
35.00 3.353E+02 42,00 2.212€E402 69.00 1,379E402 86.00 7.937E+01 63.00 3.815E+01

70.00 7.296E+00

TOTAL NEUTRON DOSE RATE (MREM/HR)

X DOSE X .DOSE X DOSE X DOSE X il )0
.00 1.905E+04 7.00 1.525€403 14.00 3.632E+02 21.00 1.485E402 25.00 6.970E401
35.00 3.465E+01 62.00 1.767E+01 6%.00 9,1€5E400 56.00 4,722E400 63.00 2.305E400

70.00 8.532E-01
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A3 IM ¥ - 7

Neutron Source - Output Report (Thickness 100 cm.)

*** TEST DATA FOR THE CALCULATION OF NEUTRON FLUX AND DOSE = #%*
Ry ey s A B I N E . 3 2R ERRE

***CONTROL-INDICES***

1GRC 16RS 160S 1655
2 2 2 2

***GROUP-DATA***

NREG NRG NNG NGG
3 19 26 7

***SOURCE SPECTRUM***

-00DCE+00  .OOOOE+00  .DOOOE+00 . ODOOE+00

IFGAM NBUC NBUS
1 1 3

7.6000E-02 7.6000E-02 7.6000E-02 7.6000E-02 7.6000E-02 7.6000E-02 7.6000E-02 7.6000E-02 7.6000E-02

***GEOMETRY-DATAR**

REGION 7 H TEMP
1 .7000 .0000 .0000
2 .7000 .0000 .0000
3 100.0000 .0000  20.0000
REGION  M(THE) M(R) M(PSI)
1 1 1 1
2 1 1 1
2 1 1 1

.

DEN IGAP MU NEMR

3.7800 1 7 2

3.7800 1 7 2

2.3700 1 5 10
ETHA NDIF NREM NPRT NGS NGCF
1.00E-03
1.00E-03

1.00E-03 70 10 5 10 5

.0000E+00  .DOODE+00 7.6000E-02 7.6000E-02 7.6000E-02 7.6000DE-02

S91



***MATERIAL-DATA”**

REGION 1D FREM 1D FREM 1D
1 238 1.0000E+00 4 1.0000E+00 0
0 ,
2 238 1.0000E+C0 A 1.0000E+00 0
0
3 56 4.2000E-01 8 3.1590E-01 16
3 14 1.7000E-02 13 5.7000E-03 1
0

*** TEST DATA FOR THE CALCULATION OF NEUTRON FLUX AND DOSE ***

P ®
FREM ID FREM 1D FREM
. DO0OE+00 0 .00D0E+00 0 .0000E+00
.DD00E+00 O .0000E+00 O .000DE+00
9.9000E-02 26 8.8000E-02 20 4, 5000E-02
4,3000E-03 12 3.7000E-03 11 1.4000E-02

*** REMOVAL SOURCE DISTRIBUTION OF THE TWO CORE REGIONS ***

$(01=5"P1(R)*P2(2)

SOURCE DISTRIBUTION OF THE REGION IR =
NO SOURCE

SOURCE DISTRIBUTION OF THE REGION IR =
S = 1.0980E+05

P1(R) DISTRTBUTION IN RADIAL DIRECTION -
1 COEFFICIENTS OF THE POLYNOM ARE GIVEN
1.0000E+00
P2(2), DISTRIBUTION IN AXIAL DIRECTION
IGRC = 2 SPFHERICAL GEOMETRY NO DISTRIBUTION

REGION BUCKLING

3 .000E+00

1

2
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B1

. 0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5. 0000E-01
5.0000E-01
5. 0000E-01
5. 0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5. 0000E-01
. DOOCE-01
. 0000E-01
.D000E-01
5.0000E-01
5. 0000E-01
5. 000CE-01

5. 0000€-01
5. DOOOE-01
5. 0000E-01
5.0000E-01

o onoon

BOUNDARY CONDITIONS

B2

.0O000E+0D 1
.0O000E+00 1
.D000E+00 1
.0000E+00 1
.0O000E+00 1
.000DE+00 1
.0O000E+00 1
.OD0OE+00 1
.0000E+00 1
.ODOOE+00 1
.0DDDE+00 1
.0D00E+00 1
.0000E+00 1
.0000E+00 1
.O000E+00 1§
.0000E+00 1
.O000E+00 1
.0O000E+00 1
.0000E+00 1
.OD00E+00 1
.O000E+00 1

AD

.D000E+00
.O000E+00
.0000E+00
.0000E+00
.0000E+00
.O000E+00
.0000E+00
.O000E +00
.D000E+00
.0000E+00
.DO00E+00
.D000E+00
.D000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0D00E+00
.0000E+00
.O000E+00
.0000E+00
.0000E+00 1.
.0D0DE+00 1.
.0000E+00 1.
.0O000E+00 1.
.0000E+00 1.

00OOE +00
0DOCE+00
OOOOE +00
00OOCE+00
0000E+00

Al

. 0000E +00
.D000E+00
.000D0E+00
. 0000E+00
.0ODODE+00
. OODOE+00
.0000E+00
.0000E+00
.0000E +00
. 0000E+00
. ODOOE +00
.0000E+00
. 0000E+00
.0O00OE+00
. ODOOE +00
.0000E+00
.0000E+00
" .00O0OE+00
.ODDOE+00
.D000E+00
.0000E+D0
.0000E+00

.0000E+00
.ODOOE+00
.0OD00E+00
.0000E+00

A2

.0000E+00
.0D00E+00
.0000E+00
.O00DE +00
.0000E+00
-0000E+00
.O00CE+00
.0000E+00
. ODODE+00
.0000E+00
.0D00E+00
.0000E+00
.DD00E+00
.0000E+00
. 0DDOE+00
.00DOE+00
.0000E+00
.ODODE+00
.0D00E+00
.O000E+00
.0000E+00
.0000E+00

.0D00E+00
. O000E+00
.DO00E+00
.CO00E+00

Lol



L
&
NEUTRON FLUX OF GROUP 1
X PHI X PHI X PHI X PHI X PHI
.00 5.200E+04 7.14 2.607E+03 14.29 2.280E+02 21.43 8.512E+01 28.57 3. 395E401
35.71 1.538E+01 62.86 7.139E+400 50.00 3.487E400 57.1¢ 1.726E+00 64,29 8.797E-01
71,43 ¢.525€-01 78.57 2.375E-01 85.71 1.255E-01 92.86 6.735E-02 100.00 3.636E-02
NEUTRON FLUX OF GROUP 2
X PHI X PHI X PHI X PHI X PHI
.00 3.093E+04 7.14 1.810E+03 16.29 2,425E402 21.43 9.145E+01 28.57 3.739E+01
35.71 1.675E401 42.86 7.745E+00 50.00 3.728E+00 57.14 1.827E+00 66.29 9.180E-01
71.43 6.672E-01 78.57 2.618E-01 85.71 1.260E-01 92.86 6.582E-02 100. 00 3.305E-02
NEUTRON FLUX OF GROUP 3
X PHI X PHI X PHI X PHI X PHI
.00 2.100E+04 7.14 1.789E+03 14,29 4.6402E+02 21,43 1.876E+02 28.57 8.659E401
35.71 ¢.211E+01 42,86 2.104E+01 50.00 1.073E+01 57.14 5.547E+00 64,29 2.899E+400
71.43 1.526E+00 78.57 8.079E-01 85.71 &.267E-01 92.86 2.207E-01 100.00 1.044E-01
NEUTRON FLUX OF GROUP A A
X PHI X PHI X PHI X PHI X PHI
.00 1.183E+04 7.14 1.256E403 16,29 3.682E402 21.63  1.477E+02 28.57 6.822E+01
35.71 3.317E+01 42.86 1.660E+401 $0.00 8.483E+00 57.14 4.396E+00 664.29 2.303E+00

71.43  1.215E+00 78.57  6.436E-01 85.71  3,384E-D) 92,86  1,707E-01 100.00  7.087E-02

NEUTRON FLUX OF GROUP 5

X PHI X PHI X PHI X PHI X PHI 5

(o))

00 1.232E406 716 1.619E+403 16.29  3.839E402 21,63 1,500E402 28.57  6.615£401 ®
35.71  3.131€401 62.86  1.544E401 $0.00  7.823E+00 57.16  4.035£400 66.29  2.108E+00

o

71.43 1.111E+00 78.57 .873E-01 85.71 3.073E-01 Q2.86 1 &AAF_N1 PP <y



v

.00
35.71
71.43

.00
35.71
71.43

.00
35.71
71.43

.00
35.71
71.43

PRI

—

. 200E+04
. 315E4+01
.934E+00

-

PHI

—

.968E+03
.090E+01
.131E+00

- N

PHI

—

.174E+03
.437E+01
. 296E+00

-

PHI

1.076E+D3
.247E+01
.653E+00

-

PHI

8.359E+02
4.494E+01
1.820E+00

7.14
42.86

78.57

7.14
42.86
78.57

7.14
62.86
78.57

7.14
42.86
78.57

7.14
62.86
78.57

NEUTRON
PHI
1.672E403
2.650E401
1.023E+00

NEUTRON
PHI
8. 174E402
1.565E401
5.081E-01
NEUTRON
PHI
6.409E+02
1.762E+01
6. 856E-01
NEUTRON
PHI
6.620E402

2.181E+01
8.755E-01

NEUTRON
PHI

5.527E402
2.345E+01

9.650E-01

FLUX

FLUX

FLUX

FLUX

FLUX

OF GROUP
X

16.29
50.00
85.71

OF GROUP

16,29

50.00
85.71

OF GROUP
X

16.29
50.00
85.71

OF GROUP
X

16.29

50.00
85.71

OF GROUP
X
16.29

50.00
85.71

6
FHI
5.511E+402
1.351E+01
5.337E-01
74
PHI
OE+02

2E+400
6E-01

[ I B o0
.

- 0D =

- 0 N

8
PHI
2.973E402
8.955E+400
3.566E-01
9
PHI

3.267E+02
1.131E+01
4.549E-01

10
PHI
3.072E402

1.228E401
5.011E-01

21.43
57.14
92.86

21.43
57.164
92.86

21.43
57.14
92.86

21.43
57.14
92.86

21,43
57.1¢4

92.86

FHI
2.373E402

6.993E+00
2.603E-01

PHI
1.360E+02

4.087E400
1.497€-01

PHI
1.6415E+02

4.661E+00
1.708E-01

PHI

1.649E402

5.916E+400
2.162E-01

PHI

1.641E402
6.468E+00
2.373E-01

28.57
66.29
100.00

28.57
66.29
100.00

28.57
646.29
100.00

X

28.57
64.29
100.00

X

28.57
64.29
100.00

PHI

1.098E+02
3.663E400
9.21¢E-02

PHI

6.351E+01
2.141E+00
4.139E-02

PHI

6.902E+01
2.449E400
5.411E-02

PHI

8.343E401
3.119E+00
6.293E-02

PHI

8.6164E401
3.624E+00
6.951E-02
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.00
35.71
71.43

.00
35.71
71.43

.00
35.71
71.43

35.71
71,43

.00
35.71

71.43

PHI

5.690E+02
3.917E+01
1.641E+00

PHI

4. 302E402
3.681E+401
1.598E+400

PHI

3.591E+402
3.688E401
1.662E+400

PHI

3.078E+02
3.701E+401
1.737E+00

PHI

2.705E+02
3.712E401
1.815€+00

7.14
42.86
78.57

7.14
62.86
78.57

7.14
62.86
78.57

7.14
42.86
78.57

7.1¢4
62,86
78.57

NEUTRON FLUX OF

PHI
4. 092E+02
2.071E+01
8.711E-01
NEUTRON
FHI
3. 306E+02
1.973E401
8.495E-01
NEUTRON
PHI
2.894E+02
2.005€+01
8.850E-01
NEUTRON
PHI
2.568E+02
2.0641E+01
9.267E-01
NEUTRON
PHI
2.313E402
2.077E+01
9.703€E-01

FLUX

FLUX

FLUX

FLUX

GROUP 13

X PHI
16.29  2.438E+02
50.00  1.094E+01
85.71  4,521E-01
OF GROUP 12

X PHI
16.29 - 2,002F402
50.00  1.052E401
85.71 ' 4.408E-0j
OF GROUP 13

X PHI
16.29  1.926E402
50.00  1.079E+01
85.71  4.593E-01
OF GROUP 14

X PHI
16.29  1,782E402
50.00  1.111F+0)
85.71  4.811E-01
OF GROUP 15

X PHI
16.29  1.661E402
50.00  1.142E+01
85.71  5.040E-0

21,43
57.14
92.86

21.43
57.1¢4
92.86

21.43
57.14
62.86

21.43
57.14
92.86

X

21.43
57.14
92.86

—

PHI
1.362E402

5.796E+00
2.130E-01

PHI
1.218E+02

5.607E400
2.070E-D1

PHI
1.165E402

5.790E+00
2. 150E-01

FHI

1.116E+02
6.001E+00

. 2.247E-D1

PHI

1.072E402
6.216E+00
2. 349E-D1

28.57
66.29
100.00

28.57
64.29
100.00

28.57
64.29
100.00

28.57
64.29

100.00

28.57
64,29
100.00

PHI

7.362E+01
3.080E+00
5.914E-02

PHI

6.781E401
2.992E400
5.670E-02

PHI

6.661E401
3.103E+00
5.7645E-02

PHI

6.554E401
3.232E400
5.962E-02

PHI

6. 450E+01
3. 366E400
6.119E-02

oLt




.00
35.71
71.63

.00
35.71
71.43

.00
35.71
71,43

35.71
71.43

PHI

2.423E402
3.733E401
1.904E+00

PHI

2.179E402
3.717E+01
1.981E+00

PHI

1.984E+02
3.710E401
2.069E+00

PHI

1.370E+02
2.755E401
1.598E+00

7.14

78.57

62.86

78.57

62.86
78.57

7.14
62.86
78.57

7.14
42.8%
78.57

~

NEUTRON FLUX
FHI

<110E+02

.113E401

.020E+CT
NEUTRON FLUX
PHI

.924E402

2.140E+01

. 065E+00

NEUTRON FLUX

PHI

.771E402

2.167E401

7
1
5

. 115E+400
NEUTRON FLUX
PHI

. 233E402

.628E+01

. 638E-01
NEUTRON FLUX

PHI

. 745E401
.077E401
.840E-01

OF

X

14

50.
85.

OF

X

14,
50.

85

OF

X

14

50.

85
OF

X
14
50
85
OF

X

14
50
85

GROUP

.29
0o

-
/

GROUP

29
00
771

GROUP

:29
00
7

GROUP

.29
.00
71

GROUP

.29
.00

Wil

é
6
3

16

PHI
.559E402
-177E401
. 305E-01

17

PHI
,456E+02
.203E+01
.562E-01

18

PHI

.36%9E+02

L231E401
5.

813E-01
19
PHI
.682E4+01
. 346E400
.S10E-01

20

PHI

.161E401
. 224E400
.052E-01

21.43
57.14
92.86

21.43
57.14
92.86

21.43
57,14
92.86

21.43
57.14

92.86

21,43
57.14
92.86

PHI

1.033E402
6.460E+00
2.G6%E-D1

PHI

9.893E+01
6.654E+00
2.577E-D01

PHI

9.506E+01
6.872E+00
2.702E-01

PHI

6.843E+01
5.256E+00
2,098E-01

PHI

6.391E+01
3.520E+00
1.421E-D1

28.57
64,29
100.00

28.57
64,29
100.00

28.57
66.29
100.00

28.57
66.29
100.00

PHI
6. 366E+01

3.517E+400
6. 350E-02

PHI
6.227E+01

3.645E+400
6.603E-02

PHI
6.107E+01

3.789E+00
6.908E-02

PHI

§,469E+401
2.914E+00

5.457E-02

PHI

2.901E+01
1.960E+00
3.751E-02




]

o

L
vo. /2

71.43

.00
35.71

71.43

.00
35.71
71.43

.00
35.71
71.43

.00
35.71

71,43

S (0
. . .

~

b b

-

. 7E9E+01
. 765E401
. 105E+400

PHI

.400E+01
. 733E401
.111E+400

PHI

6.889E+01

—

1.

2

.661E+01
.087E+00

PHI

156E+02

-918E+01
1

982E+400

N

o L0

~!

m N

v 4 e

o O -
L5 S

R *

7.14
42.86
78.57

7.14
42.86
78.57

7.14
42.86

78.57

o

~

a e

—

NEUTRON

FAUAZE |
L073E401

. 928E-01

NEUTRON

FhI

.087E+01
.067E+01

.011E-01

NEUTRON

PHI

. 752E+01
.055E+01

6.051E-01

NEUTRON

PHI

6.301E+01

—

b

1

.017E+01
.935E-01

NEUTRON

PHI

062E+02

.806E+01
L

086E+00

FLUX

FLUX ©

FLUX

FLUX

FLUX

OF GROUP

16.29
50. 00

OF Jt

14.2¢

§0.00
83771

OF GROUP

14.29
$0.00
85.71

OF GROUP

16.2%
50.00
85.71

OF GROUP

14.29
50.00

85.71

21
PHI
5.9152+01
6.236E400
3.102E-01
22
PHI
. 702E401

. 202E400
-149E-01

4 O o

23
PHI

5.467E+01
6.203E+00
3.174E-01

24

PHI
5.131E+01
6.012E+00
3.117E-01

25

PHI

8.720E+01
1.077E+01

5. 714E-01

21

57

21.
S
24

21:
57
23

215
57.

92,

43

.14

1.43
16

.86

43
14
86

43
14
86

43
14

86

PHI

. 268E+01
.543E+00
.466E-01

[ GYE-N

FHI

~

.149E+01
3.5632+400
1.469E-01

PHI

4.010E+01
.557E+00
1.481E-01

w

PHI

3.789E+01
3.462E+00
1.455E-01

PHI

6.510E+01
6.2466E+00

2. 666E-01

28.57
64.29
100.00

n
5

(o )
o &~
N o
OO

—
e
o

28.57
64,29
100.00

28.57
64.29
100.00

28.57
64.29

100.00

PHI

2.865E+01
1.980E+00
3.8D1E-02

PRI

-

L999E <00

3.857E-02

-

PHI

2.718E+01
.003E+00
3.885E-02

L

PHI

2.587E+01
. 956E+00
3.794E-02

—

PHI

-4 .496E+01

3.549E+00
6.623E-02



(U

.00
35.71
71.63

.00
35.71
71.63

NEUTRON FLUX OF GROUP

PHI X PHI X
1.049E+03 7.14 9.820E+402 16,29
3.329E+02 62.86 2.193E+02 50.00
2.981E+01 78.57 1.692E+01 85.71

TOTAL NEUTRON DOSE RATE (MREM/HR)

DOSE X DOSE X
1.908E+04 7.16  1.506E403 16,20
3. 303E401 2.86  1.670E+01 50.00
1.271E400 78.57  6.770E-01 85,71

2%
“PHI
8.371E+D2

1.390E+402
9.110E+00

DOSE

3.379E+402
8.634E+00
3.554E-01

21.43
57.14
92.86

21.43
57.14
92.86

PHI

6.575E+02
8.533E401
4.212E+00

DOSE

1.446E+02
¢.519E+00
1.751E-01

28.57
64.29
100.00

28.57
66.29
100.00

PHI

4.B17E+02
5.103E+01
7.868E-01

DOSE

6.715E+401
2.391E+00
6.346E-02

gLt



S HEET

Input Data (Thickness 70 cm.)
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ANSIM B - 9 Neutron Source - Output Report (Thickness 70 cm.)

*** TEST DATA FOR THE CALCULATION OF NEUTRON FLUX AND DOSE ***

FTRRERRRY s A B 1 N E e :_ EEERLRN

*??CONTROL-INDICES®*”

IGRC IGRS 16DS 1683
2 2 2 2

. 'GROUF _DATA!tl

NREG NRG NNG NGG IFGAM NBUC NBUS
3 19 26 7 1 1 3

***SQURCE SPECTRUM***

.O000E+00  .OOODE+00  .OOOOE+OC  .OOODE+00  .DOOOE+O0 .OOOOE+O0 7,4370E-03 1.7520E-02 3.8210E-02 5.7700E-02
7.4370E-02 1.4230E-01 6.2320E-02 1.1620E-01 7,.2320E-02 1,0690E-01 7.8730E-02 £.8990E-02 1.3690E-01

*T*GEOMETRY-DATA***

REGION ZR H TEMF DEN 1GAP MBU NEMR
1 .7000 .0000 .0000 3.7800 1 7 2
2 . 7000 .0000 .0000 3.7800 1 7 2
3 70.0000 .0000  20.0000 2.3700 1 s 10
REGION  M(THE) M(R) M(FSI) ETHA NDIF NREM NFRT NGS NGCF
1 1 1 1 1.00E-03 :
2 1 1 1 1.00E-03

3 1 1 1 1.00E-03 S0 10 5 10 5

LLi



***MATERIAL-DATA”*”

REGION 1D
1 238
0
2 238
0
3 56
3 14
0

*** TEST DATA FOR THE CALCULATION OF NEUTRON FLUX AND DOSE ***

FREM
1.0000E+00

1.0000E+00

4.2000E-01
1.7000E-02

10

4
13

FREM
1.0000E+00

1.0000E+00

3.1590E-01
5.7000E-03

1D

0

0

16
1

FREM
. DD00E+00

.0000E+00

9.9000E-D2
4, 3000E-03

*** REMOVAL SOURCE DISTRIBUTION OF THE TWO CORE REGIONS ***

N2 SOURCE

§ = 1.5850E405

P1(R) DISTRIBUTION IN RADIAL DIRECTION -
1 COEFFICIENTS OF THE POLYNOM ARE GIVEN

1.0000E+00

P2(Z). DISTRIBUTION IN AXIAL DIRECTION

S(0)=S*F1(R)*F2(2)

SOURCE DISTRIBUTION OF THE REGION IR

SOURCE DISTRIBUTION OF THE REGION IR

IGRC = 2 SFHERICAL GEOMETRY NO DISTRIBUTION

REGION BUCKLING

3 .00CE+00

1D

0

0

26
12

FREM
.0000E+00

.00COE+00

8.8000E-02
3.7000E-03

1D

20
11

FREM
.0000E+00

.0000E+00

4¢.5000E-02
1.4000E-03

8Ll



Bl

.0000E-01
.0000E-01
.0000E-01
.0000E-01
. 0D00E-01
.D000E-01
.0000E-01
.DO0OE-01
.0000E-01
. 0000E-01
. 0000E-01
.00DOE-01
.0000E-01
. ODOOE-01
.0000E-01
.D0OCE-01
.00DOE-01
.DOO0DE-01
.DODOE-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5. 0000E-01
5.0000E-01
5.0000E-01

o Ov Oy n v n

LF RS RS LIS T R S RS W RS P

o

BOUNDARY CONDITIONS

B2

.0000E+00
.0DOOE+00
.0000E+00
.0000E+00
.D000E+00
.0000E+00
.DOO0E+00
.O0OOE+00
.0O0OOE+00
.0D0O0E+00
.D000E+00
.00COE+00
.D000E+00
.0O000E+0D0
.DDODE+00
.0000E+00
.0000E+00
.0000E+00
.000DE+00
.0000E+00
.0O00DE+00
.000OE+00
.0000E+00
.0000E+00
.0000E+00
.D000E+00

T e T e o T e e S

AD

.0OD0DE+00
.DDOCE+00
.0000E+00
.0O00DE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0D00E+00
.0000E+00
.0000E+00
.0000E+D0
.0000E +b0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.00D0E+00
.0000E+00
.000CE+00

Al

.D000E+00
. O000E+00
. 0000E+00
. D00OE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
. O000E+00
. 0000E+00
.DO00E+00
.0000E+00
.0DO0E+00
.0000E+400
.0000E+00
.0000E+00
.0D00E+00
.0000E+00
.0000E+Q0
.00D0E+00
.0000E+00
.0000E+00
.0D0OE+00
.00COE+00
.0000E+00

A2

. 0D00E+00
.00DOE+00
.0D00E+00
.0O000E+00
.0D00E+0D
.00D0E+00
.0000E+00
.DOOOE+00
.0000E+00
.00DOE+00
.0000E+00
.0000E+00

.D000E+00
.00C0E+00

.0000E+00
.0000E+00
.0DOOE+00
.0000E+00
.0000E+00
.CO00E+00
.D0D00E+00
.0000E+00
.0000E+00
.0000E+00
. 0000E+00
.D0OOE+00

6L1



(4]

.00
35.00
70.00

.00
35.00
70.00

.00
35.00
70.00

~) N
o o;m

35.00

70.00

883

—

LS

FHI
LB37E+04

.193E401
.868E-01

FHI
. 190E+04

. 324E+01
.053E-01

FHI

.539E+04

6.429E+401

.951E+00

PHI

. 750E+04

4.850E401

. 280E+00

FHI

2.011E+0¢

4
g

.554E+01
.902E-01

7.00

62.00

7.00
42.00

7.00
62.00

NEUTRON FLUX
PHI
1.969E+03
5.611E+00
NEUTRON FLUX
FHI

J43E+03
050E+01

3.
1
NEUTRON FLUX
FHI
2.964E403
3.186E401
NEUTRON FLUX

PHI
1.837E+03
2.425E401

NEUTRON FLUX

PHI

2.160E+03
2.238E+01

OF

X

16,
49,

oF

14

OF

14.
49,

OF

A

49

OF

14

GROUF

Co
00

GROUF

.00
49,

oo

GROUP

00
00

GROUF

.00
.00

GROUP

.00
49,

00

1

FHI

. 710E402
. 781E+00

2

PHI

. 597E402
.070E+00

3

FHI

.943E4D2
.612E+01

PHI

.053E+D2
.233E+01

5

PHI

.659E402
. 126E401

21.00
56.00

21.00
$6.00

21.00
$6.00

21.00
56.00

21.00
56.00

PHI

6.457E401
1.398E+00

PHI

1.325E+02
2.6466E400

FHI

2.921E+02
.211E+400

w

PHI

2.154E+02
6.275E400

PHI

2.1G8E+02
S.675E+00

2€.00
63.00

28.00

- 63.00

28.00
63.00

28.00
63.00

28.00
63.00

PHI

2.600E+01
7.268E-01

PHI

5.250E+01
1.229E+00

FHI

1.333E+02
4. 142E+00

FHI

9.967E401
3.093E+00

PHI

9.651E+01
2.710E+00

08i




.00
35.00
70.00

.00
35.00
70.00

.00
35.00
70.00

.00
35.00
70.00

.00
35.00
70.00

PHI

.849E+04

8.056E+01

~I P e

w

.662E400

FHI

.601E+03
.693E+01
.452E-01

PHI

.D13E+03
.281E+01
.777E-01

FHI

.862E403

6.573E+01

.138E+00

PHI

.630E+03

6.996E+01

. 256E+C0

7.00
62.00

7.00
62.00

7.00
42.00

7.00
62.00

7.00
¢2.00

o~

NEUTRON FLUX
FHI
.107E+03
.964E+01
NEUTRON FLUX
PHI
.G422E403
. 316E401
NEUTRON FLUX
FHI
.078E+03

.637E+01

NEUTRON FLUX

" PHI

N

<«

.079E+03

.327E4+01

NEUTRON FLUX

FHI

. 227E+02
.600E+01

OF GROUF

X

14.00
69.00

OF GROUF

14.00

OF 'GROUP

14,00
49.00

OF GROUP

14.00

49.00

QF GROUP

X

1¢.00
69,00

6
FHI
9.032E+02
1.990E401
7
PHI‘
5.131E+02
1.163E401
g
PHI

6. B6LE+D2
1,.332E+01

9

FHI

5.339E+02

1.693E401

10

FHI

5.013E+02
1.849E+01

21,00
56.00

21.00
$6.00

21.00
56.00

21.00
56.00

21.00
56.00

FHI

3.748E+02
9.975E+00

PHI

2.154E+02
5.824E+00

FHI

2.257E+402
6.673E+00

PHI

2.635E+02
8.501E+00

PHI

2.630E+02
9.324E+00

28.00
63.00

28.00
63.00

28.00
63.00

28.00
63.00

28.00
63.00

PHI

1.692E+402
4.726E400

PHI

9.814E+01
2.715E+00

PHI

.078E+02
. 106E+00

[

FHI

—

.311E402
.932E+00

&~

PHI

[

. 360E+02
. J08E+00

o~

(§:71



.00
35.00
70.00

.00
35.00
70.00

~1 N
3 43 '
o o

o wm
o

.00
35.00
70.00

.00
35.00
70.00

PHI

L6LEE4D2
L123E+01
.D66E+DD

PHI

.204E+02

5.772E401

.020E+400

PHI

.954E+02

5.795E+01

- N e~

.030E+00

FHI

.062E402
.831E+401
.063E+00

PHI

.415E+02
.857E+01
.C85E+C0

7.00
62.00

7.00
62.00

7.00
62.00

7.00
62.00

7.00
42.00

NEUTRON FLUX OF GROUF

PHI

6.798E+02
3.194E+01

NEUTRON
PHI
5.457E402
3.054E+01

NEUTRON
FHI
4.751E+402
3.112E+01

NEUTRON
‘ FHI
4.194E+02
3.177E+01
NEUTRON
FHI

3.760E+02
3.23%9E+01

FLUX

FLUX

FLUX

FLUX

X

14.00 3.
49,00 14
OF GROUP

X

14.00 3.
49,00 @
OF GROUP

X

14.00 3.
69,00 15
OF GROUP

X

16,00 2.
4%9.00
OF GROUP

X

14.00 2.
49.00 ;44

11
PHI

973E402
654E+401

12

PHI
403E+02
S96E+01

13

PHI
125E+02
642E+01

14

PHf
885E+02
694E+01

15

PHI

682E+02
744E401

21.00
$6.00

21.00
56.00

21.00
56.00

21.00
56.00

21.00
56.00

PHI

2.185E+02
8.372E400

PHI

1.956E402
8.113E+400

FHI

1.870E+02
8.389E+00

PHI

1.790E+02
8.705E+00

PRI

1.718E+02
9.023E+00

28.00
63.00

28.00
63.00

28.00
63.00

28.00
63.00

n
Lo
oo
o

PHI

1.166E+02
3.857E+00

PHI

1.076E+02
3.734E+00

PHI

1.058E+02
3.859E+00

PHI

1.042E+402
4.009E+400

PHI

1.025€+402
4. 161E+00

[4:3%



.00
3%.00
70.00

.00
35.00
70.00

.00
35.00
70.00

.00
35.00

70.00

FHI

.935E+02
.895E+01
.117E+00

o

FHI

3.522E+402
5.875E+01
1.152E+00

PHI

3.194E+02
5.865E+01
1.193E+00

PHI

2.200E+02
. 356E+01
9.337E-01

o

PHI

1,372E402
2.856E+401
6.369E-01

7.00
42.00

7.00
42.00

7.00
42.00

7.00
42.00

7.00

62,00 |

NEUTRON FLUX OF GROUP

FHI

3.616E+02

3.309E+01

NEUTRON

FHI

3.104E+02

3.347E+01

NEUTRON

PHI

2.84BE+D2
3.392E401

NEUTRON

PHI

1.978E+02
2.551E+401

NEUTRON

PHI

1.240E402
1.687E401

FLUX

FLUX

FLUX

FLUX

X

14.00
49,00

OF GROUP

14,00
4%9.00

OF GROUP

14.00
49.00

OF GROUP
X

16.00

69.00

OF GROUP

X

16.00
69,00

16

PHI
2.512E+02
1.802E+01

17

PHI
2.341E+02
1.842E+01

18

PHI
2.195E+02
1.888E401

10

FHI
1.569E+402

1.634E401

20

PHI

9.814E+01
9.550E+00

21.00
56.00

21.00
56.00

21.00
56.00

21.00
56.00

PHI

. 655E+02
9.381E+00

—

FHI

1.583E402
9.663E+00

PHI

—

.519E+402
9.978E400

PHI

1.092E+02
7.628E400

PHI

7.000E+01
5.107E400

28.00
63.00

28.00
63.00

28.00
63.00

28.00
63.00

28.00
63.00

PHI

—

.013E402
4.335E+00

PHI

9.908E+01
4.479E+00

FHI

9.713E+01
.662E400

~

FHI

. 105E401
. 565E400

~4

w

FHI

4.610E401
2.395E+00

€81



— e — e P e e -

[

.00
35.00
70.00

.00
35.00
70.00

35.00

70.00

.00
35.00
70.00

.00
35.00
70.00

~n

PHI

. 305E+02
.824E+01
.411E-01

FHI

.266E+02

2.791E+01

LS

L661E-01

FHI

. 180E+02
. 739E401
.460E-01

PHI

.092E+02

2.624E+01

I b BN

. 265E-01

PHI

.838E+02
.610E401
.D30E+00

7.00
42,00

7.00
62.00

7.00
62.00

7.00
62.00

7.00
42.00

NEUTRON FLUX
FHI
1.184E+02
1.681E+01
NEUTRON FLUX
PHI
1.132E+02
1.673E+01
NEUTRON FLUX
PHI
1.077€+02
1.653E401
NEUTRON FLUX
PHI

1.004E+D2
1.593E+01

NEUTRON FLUX

PHI

1.688E+02
2.828E+01

OF GROUP
X

14,00
¢9.00

OF GROUP
X

14,00

49.00

OF . GROUP
X

16.00
65.00

OF GROUP
X

14.00

42,00

OF GROUF

N

16.00
45.00

21
FHI
9.443E401
9. 569E+400
22
PHI
9.093E401
9.577E400
23
PHI
8.710€+01
9.517E400
2%

FHI

8.165E+01
9.222E+00

25
PHI

1.3E6E+02
1.651E+01

21.00
56.00

21.00
56.00

21.00
56,00

21.00
56.00

21.00
56.00

FHI

6.799E+01
5.139E+00

PHI

6.605E+01
5.165E400

PHI

6.379E+01
5.154E+00

FHI

6.024E+01
5.013E+00

PHI

1.034E+02
9.032E+00

28.00
63.00

28.00
63.00

28.00
62.00

28.00
63.00

28.00
63.00

PHI

4.519E+01
2.417E+00

PHI

4.429E401
2.436E+00

PHI

4.314E401
2.437E+00

PHI

4.104E+01
2.376E+00

PHI

7.122E401
4.221E+00

v8l




.00
35.00
70.00

.00
35.00
70.00

NEUTRON FLUX OF GROUP

PHI X FHI X
1.654E+03 7.00 1.549E403 14.00
5.224E+02 $2.00 3.6407E402 49,00
1.088E+01

TOTAL NEUTRON DOSE RATE (MREM/HR)

DOSE X DOSE X
2.656E+04 7.00 2.173E403 14.00
4. 798E+01 62.00 2.416E401 49.00
1.098E+00

26
FHI

OE+03

32
101E402

1
2

DOSE

6.982E402
1.237E401

21.00
56.00

21.00
56.00

PHI

1.037€+03
1,197E+02

DOSE

2.118E402
6.302E+00

28,00
63.00

28.00
63.00

PHI

7.586E+02
5.710E+401

DOSE

19.793E401

3.038E+00

1: 1
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Input Data (Thickness 100 cm.)
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1
- =
ANs1Mm o - 11 Neutron Source

- Output Report (Thickness 100 cm.)

+x% TEST DATA FOR THE CALCULATION OF NEUTRON FLUX AND DOSE ***

TERRPRY s A B I N E < 3 LEEPIYY

***CONTROL-INDICES""”

IGRC IGRS 1GDS 1GSS
2 2 2 2

*X*RROUP-DATA***

NREG NRG NNG NGG IFCAM NEUC
2 19 26 7 1 1

1*280URCE SPECTRUM***

NBUS

_ODODE+00  .OODOE+00  .OOCJE+00  .0QODQE+00 .0000&#00 .OOD0E+00  7.4370E-03 1.7520E-02 3.8210E-02
7.4370E-D2 1.4230E-01 6.2220E-02 1.1620E-01 7.2320E-02 1.0690E-01 7.8730E-02 8.8990E-02 1.3690E-01

***GEOMETRY-DATA***

REGION . R H TEMP DEN 1GAP
1 9000  .0000  .0000  3.7800 1
2 5000  .0000  .0000  3.7800 1
3 100.0000  .0000 20.0000  2.3700 1
REGION  M(THE)  R(R)  M(FSI)  ETHA NDIF
1 1 1 1 1,00E-03
2 1 1 {  1.00E-03
3 1 1 1 1.00E-03 70

MBu NEMR
7 2
7 2
5 10
NREM NPRT NGS NGCF
10 s 10 ]

5.7700E-02

681




***MATERIAL-DATA™"?

REGION 10 FREM 10 FREM 1D FREM 1D FREM 1D FREM

1 238 1.0000E+00 4 1.0000E+00 0 .0000E+00 0 .O000E+00 0 .0000E+00
9 :

2 238 1.0000E+00 4 1.000CE+00 0 .0000E+C0 0 .00C0E+00 0 - .0000E+C0
0

3 56 4.2000E-01 g 3.1590E-01 16 9.9000E-P2 26 8.8000E-02 20 4, 5000E-02

3 14 1.7000E-02 13 5,7000E-03 1 4.3000E-03 12 3.7000E-03 = 11 1.4000E-03
0

*»* REMOVAL SOURCE DISTRIBUTION OF THE TWO CORE REGIONS **”

$(0)=5*P1(R)*P2(2)

SOURCE DISTRIBUTION OF THE REGION IR

"
-

NO SOURCE
SOURCE DISTRIBUTION OF THE REGION IR

"
~n

$ = 1,5850E+05

F1(R) DISTRIBUTION IN RADIAL DIRECTION -
1 COEFFICIENTS OF THE POLYNOM ARE GIVEN
1.0000E+00
F2(Z), DISTRIBUTION IN AXIAL DIRECTION
IGRC = 2 SPHERICAL GEOMETRY NO DISTRIBUTION

REGION BUCKLING

3 .DOOE+00



El

[5,]

.0000E-01
.0000E-01
.0000E-01
.0DOCE-01
.0000E-01
.D000E-01
.0009E-01
.0000E-01
.0000E-01
.0000E-01
.0000E-01
.000CE-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01
5.0000E-01

U‘U‘U‘U"U‘U‘U‘

o oy o

BOUNDARY CONDITIONS

B2

.0000E+00
.0O000E +00
.0000E+00
.0000E+00
.0000E+00
.0D0DE+00
.0D00E+00
.0000E+00
.0000E+00
.0D00E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.DD0D0E+00
.0D00E+00
.0000E+00
.0000E+00
.0000E+00
.0D0CE+D0
.ODOCE+00
.OD00E+00
. D00DE+00
.0000E+00
.0000E+00

1.
1.
1.
;1
1.
1.
1.
1.

1

1.

1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1

AD

DOOCE+00
DOOCE+00
0O0OE+00
DOOOE+00
0000E+00
O00DE+00
DOOCE+00
000CE+00

.0000E+00
1.

OO00OE+00

.O00DE+00
.O0DOE+00
.DDOOE+00
.00DOE +00
.D0DOE+00
.ODDOE+00
.0DDDE+00
0OODE+00
.ODDDE+00
.ODODE+00
.00DDE +00
.O0DOE+00
.00DOE+00
.O0DDE+00
.000DE+00
0DODE+00

Al A2
.ODODE+DD  .0O0DOE+0D
.ODODE+00 . ODOOE+00
.ODODE+00  .DOOOE+00
.0D0DE+00  .DOODE+00
.ODDOE+00  .DODOE+00
.ODODE+00 . 0OOOOE+00
.0000E+00 . 0DDOE+00
.DODOE+00 . 0OOCE+00
.O0DDE+00 . 0O00OE+00
.0D0DE+00  .0OOOE+00
.0D0DE+00 . 0OOOOE+00
.0000E+00 . ODOOE+00
.DOODE+00  .0DOCE+00
.000DE+00 . ODOOE+00
.ODDOE+D0 . 0DODE+00
.ODDOE+00 - .0O00E+00
,ODDOE+00  .DOOOE+00
.ODOOE+00 . 0OOOOE+00
.0000E+00  .0DOOE+00
.ODODE+00 . DOOCE+00
.ODDDE+D0 . ODOOE+00
.00D0E+00 . 0DOCE+00
.0000E+O0 . DOOOE+00
.0DODE+0O0 . DOOCE+00
.00DDE+00 . 0ODOE+00

.0000E+00

.000CE+00

16l



.00
¥

71.43

.00
5.71

71.43

71

71

71

.00
35.
.43

71

.00
35.
)

71

.00
35,
.63

71

FHI

. 838E+04
.119E+01
. 343E-01

a4 - (a

FHI

6.192E404
.176E401
5.604E-01

N

FHI

3.545E+04
L104E+01
2.040E+00

o

FHI

1.755E404
¢.613E401
1.594E+00

PHI

.017E+04
. 322E+01
1.644E+00

LS ]

62.386
7857

62.8%
78.57

62.86
78.57

7.14
42.86
78.57

7.14
42.85
78.57

NEUTRON FLUX OF GROUP

FHI

.924E4+03

5.204E+00

0

.763E-01
NEUTRON
FRI

. 270E+03

. 802E+00

.891E-01

NEUTRON

FHI

.930E+03

2.992E+01

. 066E400
NEUTRON
PHI .

.822E+03

2.282E+01

2
2

7

. 347E-01
NEUTRON
FHI

140E+03

104E+01
. SS4E-01

FLUX

FLUX

FLUX

FLUX

X
16.29
50.00
85.71

OF GROUP
¥

16.29
50.00
85.71

OF GROUF
X

16.29
§0.00
85,71

OF GROUP
X

164,29
50.00
85.71

OF GROUP
X
14,29

50.00
£5.71

6.
=
5:

A

5.
1
3.

1

FHI

L656E+02
. 549E+00
.361E-02

2

FHI

LGSGE+D2
.638E+00
.505E-01

3
PHI
834E+02
500E+01
571E-01
A

FHI

. 980E+402
(!
. 346E-01

152E+01

5
PHI
555E402

053E+01
915E-01

21.43
57.14
92.86

21.43
57.14
92.86

21,643
57.14
92.86

21.43
57.14

02.86

21.43
57.14
92.86

PHI

6.186E+01
1.266E+00
5.069E-02

PHI

1.271E+402
2.236E+00
7.907E-02

t

PHI

2.840E+02
7.627E+00
2.857E-01

FHI

2.097E+02
5.900E+00
2.174E-01

FHI
2.132E402

5.364E+00
1.906E-01

28.57
64.29
100.00

28.57
64.29
100.00

28.57
64.29
100.00

28.57
66,29
100.00

28.57
64.29
100.00

PHI

~n

LGH6E4+01
.676E-01
2.738E-02

o

PHI

4.977E+01
.112E400
4.0463E-02

—

PHI

1.281E+02
3.927E+00
1.347E-01

FHI

9.591E+01
3.054E+00
8.989E-02

PHI

9.259E+401
2.771E+00
6.271E-02

c6l



.00
35.71
71.43

.00
35.71
71,643

.00
35.71
71.43

.00
35.71
71,43

.00
35.71
71.43

NN

w

PHI

.85BE+D4
.656E+01
.554E+00

FHI

.651E+03
L461E+01
L695E+00

FHI

.047E403
.030E+01
. 726E+00

PHI

.B95E+D3
. 274E401
.217E400

PHI

.457E+03

6.693E401

.G56E400

oD e
N>

~
m N~
. . .

w0 =
o~

oo N~
P o)
~

~ &

7.14
62.86
78.57

7.14
62.86
78.57

7.14
62.86
7897,

NEUTRON
PHI
3.083E+03
3.731E+01
1. 3356400

NEUTRON
FHI
1.421E403
2.180E401
7.811E-01

NEUTRON
PHI
1.084E4+03
2.487E+01
9.018€E-01
NEUTRON
FHI
1.087E+03
3.144E401
1.15%E400
NEUTRON
FHI
9.320E+02

3.408E+401
1.285E+C0

FLUX

FLUX

OF GROUF
X

16.29
50.00
85.71

OF GROUF
X

16.29
50.00

~85/71

FLUX

FLUX

FLUX

OF GROUP

X

16,29
50.00
85.71

OF GROUP
X

16,29
50.00
85.71

OF GROUP

16.29
50.00
85.71

3

5

4

5
1
5

4
1
6

6
FHI
.893E402
.866E+01
.893E-01
7

FHI

.059E+02 |

.D91E+01
.027E-01

g

PHI
. 820E+02
.252E+01
.640E-01

9

PHI
.307E+402
.595E+401
.952E-01

10

PHI
.997E402

.747E401
. S94E-01

21.43
57.14
92.86

21.63
57.14
92.86

21.63
57.14
92.86

21.43
57.14
92.86

21.43
57.14
92.86

FHI

3.645E+402
9.500E400
3,334E-01

PHI

2.096E+02
5.559E+00
1.918E-01

t
FHI

2.205E+02
6.400E+00
2.204E-01

 PHI

2.586E+02
8.189E+00
2.805e-01

.
.

PHI

2.585E402
9.022E400
3.096E-01

X

28.57
66,29
100.00

28.57
64.29
100.00

X

28.57
64.29
100.00

28.57
64.29
100.00

X

28.57
64.29
100.00

PHI

1.626E+402
4.904E+00
1.175E-01

PHI

9.436E+01
2.870E400
5.281E-02

FHI

1.040E+02
3.310E+00
6.950E-02

PHI

1.267E402
4.245E400
£.130E-02

PHI
1. 318E402

4.694E+00
9.030E-02

€61



U

0

C

35.

.00

.43

0o
). 71
1.43

.00
5.7
43

71.43

35.
7%,

71
43

o0

Ny

S SL RN |

N oo

o

N oo

PHI

. 83SE+02
. 8692401
. 226E400

PHI

. 352E+402
. 544E+01
.178E+00

PHI

.081E+02
.579E+401
. 276E+00

PHI

.172E+402
.623E+401
. 3ESE+00

PHI

.517E+402
.659E+01
.507E+00

7.14
42,86
78.57

7.14
42,86
78.57

7.14
42,86
78.57

7.14

(2.86

78.57

7.14
42.86
78.57

NEUTRON

PRI

.879E+02

3.030E+401

. 165E+00

NEUTRON

PHI

. SX1E+02

2.902E+01

- e

(o)

. 141E+400

NEUTRON

PHI

.822E+02
.964E+01
.194E+00

NEUTRON

PHI

.261E+402
.032E+401
. 256E+00

NEUTRON

PHI

. 824E+02
.098E+01
.321E+00

FLUX

FLUX

FLUX

FLUX

FLUX

OF

14,
50.
85.

OF

14,
502
85.

OF

14

OF

14.
50.
85.

GROUP

.29
.00
S

GROUF

29
0o
71

GROUP

29
0o
71

GROUP

229
50.

85.

00
71

GROUP

29
00
71

11

PHI

3.970E+402

[

W

. 566E+01
.976E-01

12

PHI
. 407E+02
S14E+01
.E51E-01

13

PHI

3.135E+02

-

.562E+01
.121E-01

14

PHI
.899E+02
.615E+01
.438E-01

15

PHI
.699E+02

.668E+01
.772E-01

21.43

21,
L1
Sy

57

21,
57.
92.

21
S7.
92

21:
37
92l

57.14
. 86

43

86

43
14
86

43
14

8

43
14
86

PHI

.153E+02
. 132E+400
.791E-01

ST N )

PHI

.932E402
.910E+00
. 723E-01

N N

PHI

1.850E+02
.210E+00
2.839E-01

(o]

PHI

1.775E+02
&.553E+00

2.979E-01

PHI -

1.706E+02
8.899E+00
3.127E-01

28.
64.
100.

28.
64,
100.

28.
$29
100.

64

28.
64,

100.

28,
64.
100.

57
25
00

57
29
00

57

00

57
29
00

57
29
00

PHI

1.132E+402
4. 245E+00
7.714E-02

PHI

1.047E+02
4. 145E+00
7.626E-02

PHI

1.032E+02
4.320E+00
7.555E-02

PHI

1.019E+02
4,522E+00
7.€71E-02

PHI

1.005E+02
4.730E+00
8.10%9E-02

vl



.00
35.71
71,63

.00
35.71
71,43

.00
35.71
71.43

.00
35.71
71.43

.00
35.71
71.43

LS LS L I

(5,

o

(5]

i
("

2

1
2

1

PHI

.023E402
.707E+01

.642E400

FHI

.602E+02
.699E+01
+761E+400

FHI

. 267E402
. 701E+01
.895E+00

PHI

250E+02
261E+01
. 244E+00

FHI

.604E+02
. 784E+01
.S18E+00

7.14
42.86
78.57

7.14
62.86
78.57

7.14
62.86
78.57

7.14
62.86
78.57

7.14
62.86
78.57

NEUTRON FLUX
FHI
3.476E402
3.171E4014
1.395E+00
NEUTRON FLUX
PHI
3.160E402
3.215E+401
1.461E+400
NEUTRON FLUX
FHI
2.901E+02
3.265E+01
1.536E+00
NEUTRON FLUX
PHI
2.016E+02
2.460E+01
1.194E+00
NEUTRON FLUX
PHI
1.264E+02

1.630E+01
8.093E-01

OF GROUP
X

16.29
50.00
85.71

OF GROUP

1€.29
$0.00
85.71

OF GROUP

14.29
50.00
85.71

OF GROUP
X

16.29
$0.00
85.71

OF GROUP
X

16,29

50.00
85.71

16

FHI
2.530E+02
1.727E+01
7.156E-01

17

PHI
2. 350E+02
1.771E+01
7.505E-01

18

FHI
2.216E+02
1.820E401
7.904E-01

19

FHI
1.565E402
1.385E+01
6.153E-01

20

PHI

9.920E+401
9.245E+00

4.175E-01

21.43
57.14
92.86

21.43
57.14
92.86

21.43
57.14
92.86

21.43
57.14
92.86

21.43
57.14
92.86

PHI

1.646E+02
9.2%0E+00
3.299E-01

PHI

1.576E+02
9.608E+00
3.456E-D1

'

PHI

1.515E402
9.963E+00
3.639E-01

PHI

1.091E+02
7.645E400
2.835E-01

Y
.

PHI

6.997E+01
5.131E+00
1.925€-01

X

28.57
64,29
100.00

28.57
66.29
100.00

28.57
64,29
100.00

28.57
64.29
100.00

28.57
646.29
100.00

PHI
9.939E+01

6. 965E+400
8.448E-02

PHI
9.738E401

5.167E+00
8.818E-02

PHI
9.563E401

5.393E+00
9.261E-02

PHI
7.005E+01

4.163E+00
7.341E-02

PHI

4.549E+01
2.806E+00

5.057E-02

S61l



.00
5.71
43

.00

1.43

.00
5.71

71.43

.00
35.
71

7
63

.00
35.
s

71
43

PHI

. S36E+02
2.756E+01
.S61E+00

PHI

.273E402
2.726E+01
. S62E+00

PHI

. 208E+02
2.673E401
. 573E+00

PHI

. 123E402
2.568E+01
. S42E+00

PHI

. 881E+02
.S17E401
.820E+00

62.86
78.57

7.14
62,86
78.57

42.86
78.57

62.86
78.57

62.86
78.57

—

NEUTRON FLUX

PHI

. 207E402
.625E401

8.232E-01

NEUTRON FLUX

PHI

1.153E+02

.619E+01
. 363E-01

NEUTRON FLUX
PHI
.098E+02

.602E+01
.436E-01

NEUTRON FLUX

PHI

.023E+02

1.546E+01

.289E-01

NEUTRON FLUX

FHI

. 722E+02

2.749E+01

—

.521E+00

OF GROUP
X

14.29
50.00
85.71

OF GROUP

16.29
50.00
85.71

OF GROUP
X

16.29
50.00

85.71

OF GROUP
X

16,29

50.00
85.71

OF GROUP
X
14,29

50.00
85.71

21

PHI
9.549E+01
9.278E+00
4,251E-01

22

FHI
9.198E+01
9.300E+00
4, 324E-01

23

PHI
8.814E+01
9.256E+00
4,367E-01

r{A

PHI
8.266E+01

8.982E+00
4,296E-01

25
PHI
1.404E+02

1.612E+01
7.892E-01

2%
b7
92

2l.
57,
Q2.

25
57.
92.

21,
57,
92.

21,
57.
92;

63
14
86

63
14
86

63
14
86

63
14

86

63
14
g6

PHI

6.801E+01
5.175E+00
1.962E-01

PHI"

6.611E401
5.213E+00
1.997E-01

f
PHI
6.388E+01

S5.214E+00
2.018E-01

PHI

6.035E+01
5.082E+00

1.986E-01

\
.

PHI

1.037E+402
9.190E+00
3.649E-01

28.57
66,29
100.00

28.57
64,29
100.00

28457
66,29
100.00

28.57
64,29

100.00

28.57
64.29
100.00

n

N

~

4.

2
S

7
3
9

PHI

AIAZ 1)
.841E+00
L134E-02

PHI

.379E+401
.873E+00
.221E-02

PHI

.268E+01
.884E+00
. 268E-02

PHI

063E+D1
.B21E+00

153E-02

PHI

.064E+01
L133E+400
.024E-02

961



v

.00
35.71
71.43

.00
35.71
71.43

NEUTRON FLUX OF GROUP

X FHI X

7.14 1.581E+03 16,29
62.86 3.365E402 50.00
78.57 2.424E+401 85.71

TOTAL NEUTRON DOSE RATE (MREM/HR)

X DOSE X

7.16  2.1647E+03 16.29
€2.86  2.279E+01 50.00
78.57  8.726E-01 85.71

26
PHI
1.340E+03

2./104E402
1.291E+01

DOSE

¢.902E+02
1.163E+01
6,536E-01

21.43
57.14
92.86

X

21.43
57.14
92.86

PHI

1.064E+03
1.274E+02
5.917E+00

DOSE

2.041E+02

6.018E+00
2.212E-01

X
28.57

64.29
100.00

X

28.57
66.29

100.00

FHI
7.573E402

7.512E401
1.101E+00

DOSE

9.425E+01
3.147E400

7.855E-02

L6l



OF

SHEET

Input Data

Neutron Generator

A5 B - 12

198

DATE

= ,,:r_r. NEPLISSR

o I e
——

- — -

kf 1 b S

D s e e e L\.--

SO, GEN [N DRS9 W 5

-y -ty -

ATIOIR |

FRUGRALILER

sleufuib dosiodoblvolo?loBus 7017 1|2217 3{74(7576(7 7{70] 7980

N{& (K]

—4-1-1-

;4

‘

NS BES (NI ()

S

o

:.:'a:!'.,.' FEITT 53 (A% o %

el

S
.
.

=

.

..}. gz by

B LY TN P T L S

cloRe| &/

SPHSH.DAT

Tt

RV ICJAIL

sofe?eoleyind]ail]3

i
%

5

o ol fu 2

Stk
o

e
1

|

T

141y

—

e

E[D (?RIolBLIE|u| I

iz

T

i o

y
|2
¥4

s B 110 :}

ElL

7
|

L 2] il o
RE

iz

&)

i0



129

OF

SHEET

89

EHERAL CODING FORM

-~

G

H

“l.g, » w i [ 1 T
NN
- 1 4 - T s [
N i ) : t ,_
2 | I Lo | I i
] I h | T SR EE
{ 42 i 1 i H R
[ h u ! R R
iy | | ! { BELR
Rl ! i | { i e
! w~ M ﬂ ] 1
> B I ol | i |
B T L da . i !
3] Ikl ; | ! i [ 1
3 S S ! ! ! ! !
i 31 -l | i | ! | i
129} R :
(3] e & ras T
{3 A
L3 o vl
B . -
|3 ! !
B ol S O SRR Ll SR Z
] “ ! i M.ll T SN e IA_II.V".'o’II\
I 3 [ o~ | SRR P! sl
sy ol @ e I S !
I3 oo ol 5 T O N AN
ol ool i i T
I Al A A B !
Tw._ e | . | _ :
b R | Sy i o
55 ! _ ; J
T - N :
IR LT SR
LY ] i Fol
—I.W[. » s A Wil | .'l ~|.
=3 \\I1'7 /7 ! ' i \ {
RN ﬂllﬂnl.l‘ ]| A b= wllw ;
=3 ol s T B Py ! o=
| e Ey SRS _ i
e | TS e 1is e
o YA AR ; Pl |
= ST STV N S e 3 I )
by RN ) AR g
S o I NN NN g e ey
3 LR _" i T =
= lal 'e ) RS = 1 ! 7 i
e [ : By i : ! ' ] |
] ! ' T i ! i _a _ : -J ! i | |
| S L P £ ] A N ;
AR SR T S I T g | ! _
4w Sl o] FE, !
UN | = o —‘ f | ' « .. | \ 1 m .Il
I R Y s A i L P
1 S T S T N O O
T eS| [ Mmoo 0 0 09 oo oo 0 oo o o S
0 N T I s ok - | s | el =1
S O O B T I B e B B T B e e B
31 rQai e o i T I [ty | ! ﬂ
34 g e - O T o fi o 3
R T M i 1 ] 7
- § G — o _ R 1
BT i R e | vl I T i g s K P P !
Ex 1 5l B I _
8 L1 S L O L 45 A 0 O H
A BB ™ 0T T N SO M N A S N S | I P
% i u- m4_v|®Ple‘ ! ol o ou oh o_ QI oS o._o 0« DMO o O
| 1 e L) e ! 4 ! . .| o e | -t o~ - b}
7 1T I A j - _ 1 _
ST . = — S T : I 1 T 2
S T T i ]
5|00 9. < i N T N I I T b
[~ & = W T ! N N O A
[ = 1 Te=l | ¢ . R T [
e Siee o AR AN I IR DA R A A
= =i S o 'of e Y I RS S I T B I I e S
- ST TSl T ol o oo oS oalo o oe oo
- I~ “ | | | ._ ? |
-1 1 [ A T i | : i
o

25

-



B

SHEET

GENERAL CODING FORM

“

DATE

|
i G v e

i

SIS

—fe—y =] - -

= 2y

—— g -

PRV VR Ty ] v IS VRO

|

g -

O B\ %

|

1

—a —

]

- —4 ~

FPROGRANNER

551 Ofolh.2li3lodleuiuolod ot

Y I oS TS TR B PEOR TESE ONSS GRES SSE S

ooy s o .
<4t —4-——f -

=

- -t -t—t

!

h'.o ‘

S Dy S -

ey

|

a Baps

-1 -

AT LA HR 3] O] S B8

e

f f e

i o i 5 P Y

-

crgaleslazten
Aninlwlind i

%4
i b

-1

=

-

o <oy S o gy o

a=d. L

Ere)

37130,53

I

B8

=R

b= 4e-

EE DY

—d

[

e e B e e T S S

—f—t—t -

.
s

SPHSH.DAT

TTLE

30

R
l:‘S B KD LEP)

&
&

.

]

21z zyjesecle

-

110

sy . eyt g ecenne

]
e 7} LR R 3

= .y
sppelu il

[

1
i

|

-+

|
y

208 (PO S-S S

\
HE

vl
N

T 7‘— |

|

I
|

IEI RS

|
o ||
!

|

0

.o
.fo‘.r

-
i

R DEoS RN (PN S S SIS S W

% D S (SR CHES A

—p -y

10

w

16

.
-

25



OF

SHEET

GENERAL CODING FORM

DATE

LIS

|

S/eii 11074

‘"‘ﬂ’“ b

7417

|

L

1273

cod i

- -t

—
S e e o

Clo? lomty|/o) 7 1

!

2lo3ludfuh

o O

PROGRAIMNER

ool

g

SU52153[udb SlL s Tlobls

e s ot S SN SN W S

—

1T 111144~ {-1—§— -

|

|

-t —r

EEAEY I ETSRTS O

5

e e S PUGY (ESS S

1

-

- __1_<>—<—-—‘

IR
r'“-‘. Jr"’ -

 abS

—-——1 -t _.I_.. +t1{1+1—} ~4— F=1-1—1

4

IEPIENS )

=

A

acl3ilas
DR S

"

1

e daes Res B =

D
|

SPHSH.DSI

TILE

L;f‘424 2Elb] 27(e8 25! 50)31[32)5 354 -

Ea
evfel

-

T

-

;'lc‘l7qf;]19

AR

=

t—t g ——a sy

1

i

¥
I
|

ol =4t - .

ey ot g et L
o e

-
i

ey itz

S e S IS

pp ] = — -

—pe et eef

|

T

l
r—~~T- o

10

15



-
f191 WM ¥ - 13 Neutron Generator - Output Report

SHIELDED FROBLEM : SPHERICAL CORE
rexxzes o AR JTNE - 3 2P2xver

***CONTROL-INDICES***

IGRC IGRS IGDS 16SS
2 2 2 2

**GROUP-DATA™ **

NREG NRG NNG NGG IFGAM NBUC NBUS
7 19 26 7 1 1 3

“**SOURCE SPECTRUM***

.0000OE+00  .OOOOE+D0  .OOOOE+00 1.00COE+O0  .OODOE+00 . 0OOOE+00
.0000E+00  .OOOOE+00  .OOOOE+D0  .DODOE+DD  .OODOE+00  .OOOOE+00

***GEOMETRY-DATA***

REGION 2R H TEMP DEN IGAP. MBU
1 1.5000 .0000 .0000 2.7000 1 3
2 1.0000 .0000 .0000 .0010 1 1
3 76.2000 .0000 .0oo0 .0010 1 1
A 76.2000 .0000 .0000 .0010 1 1
5 76.2000 .0000 .0000 .0010 1 1
6 76.2000 .0000 .0000 .0010 1 1
7 1 5

70.0000 .0000 .0000  2.3500

.0000E+00  .0ODCE+00 . COOOE+00
.O000E+D0  .0ODOOE+00 . 00O0E+00

NEMR

O r = s e

. 0000E+00

202



REGION M(THE) M(R) M(PSI) ETHA NDIF

1 1 1 1 1.00E-03

2 1 1 1 1.00E-03

3 1 1 1 1.00E-03 102

A 1 1 1 1.00E-03 102

5 1 1 1 1.00E-03 102

6 1 1 1 1.00E-D03 102

7 i 1 1 1.00E-03 35

SHIELDED FROBLEM : SPHERICAL CORE
***MATERIAL-DATA*”
REGION 1D FREM ID FREM ID

1 13 1.0000E+00 1] .0000E+00 0
0

2 g 1.0000E+00 0 . 0000E+CO o
0

3 g 1.0000E+00 0 . 0000E+00 0
0

A 8 1.0000E+00 0 . O000E+00 0
0

5 8 1.0000E+00 0 . 000CE+00 0
(1]

6 8 1.0000E+00 0 .O00CE+00 8
0

7 56 4.2000E-01 g 3.1590E-01 ™™16

7 14 1.7000E-02 13 5.7000E-03 1
0 #

SHIELDED PROBLEM : SFHERICAL CORE

NREM

34
KA
34
34

NFRT

34
34
I

34

FREM
. OD00E+00

..DDDOE+DO
.00DCE+00
.0000E+00
-0000E+00
-0000E+00

9.9000E-02
4, 3000E-03

*** REMOVAL SOURCE DISTRIBUTION OF THE TWO CORE REGIONS ***

$(Q)=3*P1(R)*P2(2)

: SOURCE DISTRIBUTION OF THE REGION IR =
$ = 2.8750E+07

P1(R) DISTRIBUTION IN RADIAL DIRECTION
1 COEFFICIENTS OF THE POLYNOM ARE GIVEN
1.0000E+00 g

P2(Z), DISTRIBUTION IN AXIAL DIRECTION
IGRC = 2 SPHERICAL GEOMETRY NO DISTRIBUTION

APIIMAFT AYATETMIITYAL AF TR MrAYALL Tr

1

1D

26
12

NGS

34
34
34
34

NGCF

PEL I S SN N
,

FREM
.0000E+00

. 0000E+00

. 0000E+00

. 0000E+00

.C000E+00

. 000CE+00

g.8000E-02
3.7000E-03

ID
0

FREM
.0000E+00

. 000CE+00
. D00CE+00
. ODOOE+00
.0000E+00
.0000E+00

4, 5000E-02
1,4000E-03

' g02



REGION BUCKLING

3 .000E+00
A . 0DOE+00
5 .000E+00
6 .DDOE+00
7 .000E+00

SHIELDED PROBLEM : SFHERICAL CORE

BOUNDARY CONDITIONS

Bl B2 AD Al A2
5.0000E-01  .DOOQE+0C 1.0000E+00  .OOOOE+00 . DOODE+OC
5.0000E-01 .DOCOE+00 1.0000E+00  .0ODDOE400  .0OOOOE+00
5.0000E-01 .0DOOE+D0 1.0000E+D0  .OOOOE+00  .DOOOE+00
5.0000E-01 .DOODE+00 1.0000E+D0  .OOOOE+00  .ODOOE+00
5.0000E-01  .OODOE+D0 1,0000E+00 .OOOOE+00  .OCOOE+00
5.0000E-01 .DOCOE+00 1.0000E+O0 .OOOOE+00  .OOOQE+00
5.0000E-01  .OODOE+00 1.0000E+00  .DOOOE+00  .OODOOE+D0
5.0000E-01 .DDOOE+00 1.0000E+00  .DOODE+0O  .OOODE+00
5.0000E-01  .0ODOE+00 1.0000E+00  .DOOOE+0Q  .DOODE+DO
5.0000E-01  .0DOOE+00 1.0000E+00  .COOOE+00  .0OOOCE+00
5.0000E-01 .0OOOE+00 1.0000E+00  .0DOCE+00  .OOOOE+OC
5.0000E-01  .DOOOE+00 1.000CE+00  .OOODE+0Q  .0OOOE+00

. 5.0000E-D1  .OOOOE+DO 1.0000E+00  .OOOOE+00  .OOOOE+0C
5.0000E-01 .OODOE+00 1.000CE+00  .DOOCE+00  .OOOOE+00
5.0000E-01  .ODOCE+D0 1.0000E+00  .OODOE+D0 . OOOOE+00
5.0000E-01 .0OOOE+00 1.0000E+CO  .OOODE+00  .OQOOE+00
5.0000E-01  .0OODE+O0 1.0000E+00  .OOOOE+00  .00DOOE+00
5.0000E-01  .OOOCE+00 1.0000E+00  .DOOOE+DO  .OOOCE+00
5.0000E-01 .ODOCE+D0 1.0000E+00  .DOOOE+00  .0OOOE+00
5.0000E-01 .DOOOE+00 1.000CE+00 .0OOOE+00  .ODOOOE+00
5.0000E-01 .ODOOE+0C 1.0000E+00  .0OOOOE+00  .0OOOE+00
5.0000E-D1  .0OODE+DO 1.00DDE+00  .0OOCE+D0  .OOOOE+QO
5.0000E-01 .O0ODE+D0 1.0000E+0C  .ODOOE+00  .0OOOE+0C
5.0000E-01 .COOOE+00 1.0000E+00 .OOODE+O0  .DOODE+00
5.0000E-01  .0ODDDE+00 1.0000E+00  .OODOE+D0 . OO0OJE+00
5,0000E-01 ,COOQE+00 1.0000E+CO  .OCODE+O0 . OOOOE+0O

702




.00
101.
202,
306.
360.

60
20
80
20

.00
101.
203.
304.
360.

60
20
80
80

.00
101.
203.
304.
260.

60
20
80
80

.00
101.
203.

306,
360.

60
20

80
80

[ D (O = O\ e

— e et s

1
1
1
1
1

FHI

. 149E+07
. 166E+03
.702E+03
. 559E402
.664E401

FHI

.S08E+02
.499E+02
.G9BE+D2
.49BE+02
.023E+01

PHI
.636E+02
.640E+02
.641E402

L661E+02
.712E401

PHI

.54DE+02
.538E402
.538E+02
.538E+02
.432E+401

253

127

304
376

25.
327

228

25.
127.
228.
306.
.80

374

25

40 -
.09
228.
.80
.80

60

Ay
00

.60
304.
374.

80
eo

40-

oo
60
80

.60
127.
228.
306,
374,

oc
60

80
80

4 - s b b - 00 s £ 0

U - e s

1
1
1
1
3

NEUTRON
PHI
. J92E+04

.042E+03
. 3BLE403

. 559E+402

.006E+01
NEUTRON
FHI

. S01E+02
.G99E+02
.498E+02
LG9EE+02
. 382E+00

NEUTRON
PHI

. 638E402
L661E+02
.661E+02
.641E402
. 533E+00

NEUTRON
PHI

.539E+02
.538E+02
.538E402
.538E+02

.982E4+00

FLUX OF GROUP
X

50.80
152.40
228.€0
318.80

FLUX OF GROUP
X

S0.20
152.40
228.60
318.80

FLUX OF GROUP
X

50.80
152.40
222.60
318.80

FLUX OF GROUP
X
50.80

152.40
228.60

318.80

1
FHI

2.309E4+04
2.875E402
1.384E403
3.806E402

2
PHI
1,499E+02
1.499E402

1.6498E+02
1.026E+02

3
FHI

1,641E402
1.641E402
1.661E402
1.283E402

A
PHI
1.538E402

1.538E+02
1.538E402

1.151E+02

76.20
152.40
254.00
332.80

76.20
152.40
256.00
332.80

76.20
152.40

- 256.00

332.80

X

76.20
152.40
256.00

332,80

PHI

1.068E+04
2.875E403
1.155E+03
1.612E+02

PHI

1.499E4+02
1.499E402
1.698E402
5,278E+01

PHI

1.642E402
1.641E402
1.641E402
7.492E401

PHI

1.538E402
1.538E402
1.538E+402

6.511€401

76.20
177.80
279.40
366.80

76.20
177.80
279.40
346.80

76.20
177.20
279.40
3466.80

76.20
177.80
279.60

346.80

FHI

1.068E+04
2.165E403
9.852E402
6.631E+01

" PHI

1.499E402
1.490E402
1.498E+02
2.419E+01

PHI

1.642E+02
1.661E+02
1.641E402
3.796E401

PHI

1.538E+02
1.538E+402
1.538E+02

3.236E401

s0¢



.00
101.60
203.20
304.280
360. 80

.00
101.60
203.20
306.80
360.80

.00
101.60
203.20
306.80
360, 80

.00
101,60
203.20
304,80
360.80

FHI

.573E402
.570E+02
. S70E+02
.S70E402
. 375E401

— A s e s

FHI

2.030E+402
2.031E+02
2.030E+02
2.030E+402
2.067E+01

FHI

. 188E+02
. 187E+402
.187E+02
. 187E402
. 202E+01

b et ph ea e

FHI

1.168E+02
1.168E+02
1.168E402
1.168E402
1.278€+01

25,
127.
228,
30¢.
376,

25.
127,
228.
304.
376.

29:
127.
228.
304.
376,

25
127,
228,
306.
374.

40
00
60
80
€0

60
00
60
80
80

40
00
60
80
80

40
00
60
80
iy

Ll BN S BN )

) b e e e

L R

R = e s s

NEUTRON

FHI

.571E402
. 570E402
.570E+02
. S70E+02
. 986E+00

NEUTRON

PHI

.031E402
.030E+D2
.030E+02
.030E+402
. 751E+400

NEUTRON

FHI

. 188E+02
.187E+402
. 187E+02
. 187E+402
. 147E+00

NEUTRON

PHI

. 168E+02
. 168E402
. 168E402
. 168E402
.591E+00

FLUX OF

X

50.
152,
228.
318,

FLUX OF

X

50.
152¢
228,
318.

FLUX OF
X

50

152

228

318
FLUX OF

X

So.

152

228
318

GROUP

80
A
60
80

GROUP

80
(41]
60
80

ol

GROUP

.80
.40
.60
.80

GROUP

&0
.40
.60
.80

5

FHI

. 570E402
.570E+02
. 570E+02
.155E402

P

6

FHI

.031E+402
.D30E+02
. 030E+02
. 578E402

Laatil oS LS S ]

7

PHI

. 187E402
.187E402
. 187E402
. 194E+01

O - s

2
PHI

1.168E402
1.168E+02
1.168E+02
9.290E+01

76.20
152.40
254,00
332.80

76.20
152,40
256.00
332.80

76.20
152.40
256,00
332.80

76.20
152.40

254.00
332.80

PHI

1.570E402
1.570E+02
1.570E+02
6.61BE401

PHI

2.031E402
2.030E+402
2.030E402
9.232E+0}

PHI

1.187E402
1.187E402
1.187E+02
5.377E+01

PHI

Ay
.

1.168E+02

1.168E+402

1.168E+02
5.587E+01

76.20
177.80
279.40
3646.80

76.20
177.80
279.40

346.80

76.20
177.80
279.40
346.80

X

76.20
177.80
279.40
366.80

PHI

1.570E+02
1.570€+02
1.570E+02
3.149E+01

PHI

2.031E+02
2.030E+02
2.030E+02
4.6380E+D1

PHI

1.187E402
1.187E+402
1.187E+02
2.726E+01

PHI

1.168E+02
1.168E+02
1.168E+02
2,884E+01

. 90¢



.00
101.60
203.20
306.80
360.80

.00
101.60
203.20
304.80
360.80

101.60
203.20
304.80
360.80

.00
101.60
203.20
306.80
360.80

L S S s e e e

- O O O O

FHI

. 304E402
. 305E402
. 305E+02
. 305E+02
.531E4+01

PHI

. 287E402
. 286E+02
. 286E+02
. 286E+02
. 585E+01

PHI

.067E+02
.065E+402
.065E402
.065E+02
. J64E+01

PHI

. 526E401
.523E+401
.523E+01
.523E401
.271E+01

28.
127.
228.
304.
376.

25.
127,
228.
306.
376.

25.
127,
228.
304.
376.

25.
127.
228.
306.
376,

40
00
60
80
80

40
00
60
a0
80

40
00
60
80
80

40
00
60
80
80

N =2 b =2 b

.
N = e e

N

N O O O O

NEUTRON

FHI

. 305E+02
. 305E+402
. 305E402
. 305E+02
. 830E+00

NEUTRON

FHI

. 286E+02
. 286E+02
. 286E+402
. 286E+02
. 939E+00

NEUTRON

PHI

.065E+02
.D65E402
.065E+402
.065E402
. 390E+00

NEUTRON

PHI

.523E+01
.523E+01
.523E+01
.523E+01
.191E+00

FLUX OF GROUP
X

50.80
152.40
228.60
318.80

FLUX OF GROUF
X

50.80
152.40
228.60
318.80

FLUX OF GROUP
X

50.80
152.40
228.60
318.80

FLUX OF GROUP

X

50.80
152.40
228.60
318.80

e A s

s s s

1
1
1

9
PHI
. 305E402
. 305E+02
. 305E+02
.D64E+D2
10
FHI
.286E+02
«286E+402
.286E402
.0D58E402
11
PHI

.D65E+02
.065E+02
.065E402

8.829E+01

12

PHI

9.523E+01
9.523E401
9.523E+01

7

.936E401

76.20
152.40
254.00
332.80

76.20
152.40
2564.00
332.80

76.20
152.40
256.00
332.80

76.20
152.40
254.00
332.80

UV s bt s Do 0 S OF b e s

" O 0 O

PHI

. 305E+02
. 305E402
. 305E+02
.S53E+01

FHI

. 286E+02
. 286E+402
. 286E+D2
.654E401

PHI

.065E+02
.0D65E402
.065E402
.637E+01

PH

.523E401
.523E401
.523E+01
.171E+01

76.20
177.80
279.40
366.80

76.20
177.80
279.40

+ 346.80

76.20
177.80

279.60°

346.80

76.20
177.80
279.640
346.80

PHI

. 305E+02
. 305E+02
. 305E402
L636E401

8 s o s

PHI

. 286E402
.286E+02
. 286E+02
.540E401

N =t = s

PHI

.065E+02
.065E+02
. 065E402
3.034E401

L

PHI

9.523E401
9.523E+01
9.523E+01
2.814E+01

Loc




.00
101.60
203.20
304.80
360.30

.00
101.60
203.20
304.80
360.80

.00
101,60
203.20
304.80
360.80

.00
101.60
203.20
304.80
360. 80

PHI

. 134E+01
L137E+01
.135E+01
.136E+01
.267E+01

- O O O o

PHI

.S07E+01
.899E+01
.900E+01
.900E+01
.269E+01

= o 0o O 0o

PHI"

8.665E+01
8.665E+01
8.665E+01
8.665E+01
1.275E+01

PHI

8.499E+01
£.500E+01
8.499E+01
8.499E+01

1.288E+01 -

25.
127;
228.
306.
376,

25.
122,
228.

304

25.
127.
228.
304.
376.

X

40

60
80
80

40
00
60

.80
374,

80

40

60
80
&0

25.40
127.00
228.60
306.80

374

.80

NEUTRON
FHI

.140E+01
.135E+01
.136E+401
.136E+401
.127E400

N O O OO

NEUTRON

PHI

.897E+01
.895E+01
.900E+01
.S00E+01
. 114E+00

N 0o 0o 00 0o

NEUTRON
PHI

8.665E+01

“8.665E401
. 8.665E+401

8.665E401
2.082E+00

NEUTRON
PHI
8.503E401

8.498E+01
8.499E+01

8.499E+01

2.074E+00

FLUX OF

X

50

FLUX OF

X

S0.
152.
228.
318.

FLUX OF

GROUP

.80
152.
228.
318.

40
60
80

GROUP

80
40
60
80

GROUP

=

50.
152}
228,
318.

FLUX OF

X

S0.
152.
228,
318.

80
40
60
80

GROUP

80
40
60
80

~ 0 O O

13
PHI

. 135E+01
.136E+01
.136E+01
. 764E401

14

PHI
2.898E+401
8.900E+401
8
7

.900E+01
. 555€+01

15
FHI

B.665E+01
8.665E+01
8.665E401
7.402E+01

16

PHI

8.497E+01
£.499%E401
8.499E+01
7.296E401

76.20
152.40
256.00
332.80

76.20
152.40
254.00
332.80

76.20
152,40
256.00
332.80

76.20
152.40
254,00
332.80

PHI

9.136E+01
9.136E401
9.136E+01
5.081E401

FHI

8.899E+01
8.900E+01
8.900E+b1
5.018E+01

PHI

8.665E+01
8.665E401
8.665E401
4.970E+01

PHY.

8.499E+01

8.499E+01
8.500E+01
4.950E+01

76.20
177.80
279.40
366.80

76.20
177.80
279.40

" 346.80

76.20

177.80

279.40
346.80

76.20
177.80
279.40
346.80

FHI

9.136E+01
9.137E+01
9.136E+01
2.794E+01

PHI

. 899E+01
.900E+01
. 900E+01
. 788E401

N 0o 0o o

PHI

.665E401
. 665E401
.665E401
. 788E+D1

N 0o 0o 0o

PHI

8.699E+01
8.500E+01
8.6499E401
2.803E401

802



.00
101.60
203.20
304.80
360.80

.00
101.60
203.20
304.80
360.80

.00
101.60
203.20
304.80
360.80

FHI

. 310E+01
. 311E+01
.310E+01
.309E+01
.291E+01

= 0o (o 0o Co

PHI

. 153E401
. 155E+401
.153E+01
.153E401
.299E401

- o 00 00 o

PHI

.935E+01
.938E+401
.938E+01
.938E+01
. 735E+00

O ;o v n

PHI

3.885E401
3.853E+01
3.883E+01
3.883E+01
6.431E+00

25.40
127.00
228.60
304.80
374.80

25.40
127.00
228.60
304.80
374.80

25.40
127.00
228.60
304.80
374.80

25.40
127.00
228.60
304.80
376.80

NEUTRON

FHI

.317E401
.310E+01
. 309E+01
. 309E+01
.070E+00

R 0o 0o o (o

NEUTRON

PHI

.160E+401
.154E+01
.153E+01
.153E+01
.079E+00

N O 00 (o (o

NEUTRON

PHI

-5.939E+01

.938E+01
.938E+01
.938E+01
. 588E+00

oot

NEUTRON

PHI

+ 3.883E+01

3.883E+01
3.883E401
3.883E+01
1.068E+00

FLUX OF GROUF 17
X PHI
50.80  8.311E4+01
152.40 8. 303E+01
228.60  8.309E401
316.80 7. 146F401
FLUX OF GROUP 18
X PHI
50,80 8.155E+01
152.40  8.153E+01
226,60  8.153E401
318.80  7.035E401
FLUX OF GROUP 10
X PHI
50.80  5.939E+01
152.40  5.938E+01
228.60  5.938E+01
318.80  5.173£401
FLUX OF GROUP 20
X PHI
50.80 3.823E401
152.40  3.883E+01
228.60  3.883E+01
318,80  3.372E401

76.20
152.40
2564.00

322.80

76.20
152.40
2564.00
332.80

76.20
152.40
256.00
332.80

76.20
152.40
256.00
332.80

FHI

. 309E+01
. 309E+01
.310E+01
.E895E+01

™~ ©o Co Co

PHI

.153E401
.153E401
.156E¢0¢
.B62E40

#~ 00 0o Oo

PHI

.938E+01
.938E+01
.938E+01
3.601E+01

oo On

PHI_

3.883E+01
3.883E401
3.883E+01
2.360E+01

76,20
177.80
279.40
366.80

76.20
177.80
279.40

346,80

76.20

177.80

279.40
366.80

76.20
177.80
279.40
346,80

PHI

. 309E+01
-S10E+01
. 309E+01
. 797E+01

N oo 0o Co

PHI

. 153E+01
. 154E+01
.153E401
. 802E+01

N 0o 0o 0o

PHI

5.938E+01
5.938E+01
5.938E+01
2.0%91E401

PHI

3.883E+01
3.883E+01
3.883E+01
1.377E401

602



.00
101.60
203.20
304.80
360. 80

.00
101.60
203.20
304.80
360.80

.00
101.60
203.20
304.80

360.80

PHI

.B23E+01
.822E+01
.B22E+01
.822E+01
.604E+00

Lo I B P R P A

PHI

.743E401
.744E+01
. 764E+01
.764E401
. 373E400

Lo S R I

PHI

3.669E401
3.669E+01
3.669E+01
3.669E+01
6.301E+00

PHI

3.695E401
3.497E401
3.497E+01
3.497E+01
6.081E+00

2.
127.
228.
.80
376,

304

25,
127.
228.
.80
376.

304

23
127.
228.
304.
37%6.

2.
1%,
228.
306.
376.

40
00
60

80

40
00
60

80

(A1)
00
60
80
80

60
00
60
80
80

NEUTRON

PHI

.821E+01
.822E+01
. 822E+01
.822E+01
.061E+00

Ll IR I P R 7}

NEUTRON

PHI

. 743E401
.7644E401
.745E+401
L744E401
.056E+00

el R I

NEUTRON
FHI

3.669E401
3. 669E+01
3. 669E401
3.669E401
1.043E+00

NEUTRON
PHI

3.497E+01
3.497E401
3.497E4+01
3.497E401
1.002E+00

FLUX OF GROUP
X

50.80
152.40 -
228.60
318.80

FLUX OF GROUP
X
50.80
152.40
228.60
318.80
FLUX OF GROUP

X

50.80
152.40
228.60
318.80

FLUX OF GROUP
X

50.80
152.40
228.60
318.80

21

PHI

.821E401
.£22E+01
.822E401
» 322E401

N

22

PHI

.764E401
.745E401
.765E401
. 272E401

NN

23
PHI

3.669E401
3.659E+01
3.669E+01
2.203E+401

26

PHI

3.497E401
3.497E401
3.497E+01
3.063E401

76.
152.

256
332

76.

152

332

76.
152.
256.
332.

76,
152.
256,
332.

20
60

.00
.80

20

.60
256.
.80

00

20
40
00
80

20
40
00
80

PHI

.822E+01
.822E+01
.822E401
. 334E+01

N N

FHI

.745E401
. 745E401
L764E+B)
L307E+01

Lo B R )

PHI

3.669E+01
3.669E401
3.669E+401
2.267E401

PHIL.

3.497€+01

3.497E401
3.497E+401
2.175E401

76.20
177.80
279.40
346. 80

76.20
177.80
279.40

" 366,80

76.20

:177.80

279.40
346,80

76,20
177.80
279.60
366,80

PHI

3.822E+01
3.822E401
3.822E+01
1.368E+01

PHI

3.745E401
3.744E4+D1
3.744E401
1,.358E+01

PHI

3.669E401
3.669E+01
3.669E+01
1.339E+01

PHI

3.497E+01
3.497E+01
3.497E+01
1.289E+01

oLe



; +00
101.60
203.20
304.80
360.30

.00
101.60
203.20
304.80
360.30

PHI

<132E+01
.128E401
.123E+01
.128€+01
.081E+01

- o0

PHI

. 275E402
.437E+02
.490E+02
.468E+02
. 304E+Q2

-~ A

TOTAL NEUTRON DOSE

DOSE

1.724E+06
1.053E+03
3.339E+02
2.570E+02
1.673E+01

25.40
127.00
228.60
304.30
374.80

25.40
127.00
228.60
3064.80
374.30

X

25.40

- 127.00

228.60
304.80
374.80

NEUTRON

PHI

6.128E+01
6.127€+01
6.123€E+01
6.128E+01
1.68%9E+00

NEUTRON

PHI

4.373E+02
4.506E+02
4.470E+02
4.468E+02
1.430E+01

FLUX OF GROUP

X

50.80
152.40
228.60
318.80

FLUX OF GROUP
X
30.20
152.40

228.60
318.80

RATE (MREM/HR)

DOSE

1.272E+04
7.349E402
3.362E+02
2.570E+02
4.634E+00

50.80
152.40
228.60
318.80

25

PHI

.126E+01
.128€+01
.128E+01
. 364E+01

(ST e s 3

26
PHI

. 5628402
<472E+02
.470E+02
.573E+02

~ e

[

DOSE

3.591E+03
5.598E+02
3.362E+02
1.554E+02

76.20
152.40
254.00
332.80

76.20
152.40
254.00
332.30

76.20
152.40 *
254.00
332.380

PHI

6.127€+01
6.128E+01
6.123E+01
3.329E+01

DOSE

1.730E+03
5.598E+02
3.018€E+02
3.106E+01

76.20
177.80
279.40
346.30

76.20
177.80
279.40
346.30

76.20

-177.30

279.40
346.30

PHI

6.127€+01
6.128E+01
6.128E+01
2.283E+01

PHI

4.480E+02
4. 448E+02
4.484E+02
2.696E+02

DOSE

1.730E+03
4.533E+02
2.764E402
3.867E+01

Lie
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