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FM10(1)=FM9{1) 
FM10(5)=FM9(5) 
IF(WRITEY)GO TO 9 
FMT( 1 )=fl4S(1) 
F-MT(2)=FMS(2) 
FM9(7);;FMS(3) 
DO 8 1=8.10 

8 FM9(I)=BLAI\K 
9 CONTINUE 

IF(WRITEX)IXR=MAXCOL-7 
IF(WRITEY)IXR:MAXCOL-IDEC-16 
FILL= SINGLE.AND.FI.GTeO• 

LIMITS 
l = YL+O.l 
JUMP= I.EOele0N•I•GEe3 
OUT= I.GE.2 
YMIN = YMI 
YMAX = YMA 
IF(YMI.LT.YMA.AND •• NOT.(JUMPeOReOUT)) GOTO 40 IF(INDEX2.GE.INDEX1) GOTO 20 

15 PRINT 802, (NAME(I),I=l,NP) 
RETURN 

20 IF(JUMPeOR.OUT) GOTO 25 
JUMP= .TRUE. 
OUT= JUMP 
YMIN = Y(INDEXl) 
YMAX = YMIN 

25 J = INDEX2 
IF(eNOT.SINGLE) J:J+(NP-l)*(INOEX2-INOEX1+1) DO 30 I=INDEXl,J 
IF(JUMP.AND.Y(I).LTeYMIN) YMIN=Y(I) 

30 IF(OUT.ANDeY(I).GTeYMAX) YMAX=Y(I) 
IF(YMIN.EOeYMAX) GOTO 15 

40 IF(.NOTeFILL) GOTO 50 
IF(YMIN.GT.O.) YMIN=O• 
IF(YMAXeLT.Oe) YMAX=O• 

INITIAL VALUES 
50 IFIRST = INDEXl 

ILAST = INDEXl-1 
IlOO = INOEX1+50 
J = 7 

Y-SCALE 
60 CALL SCALEY((YMAX-YMIN)/FLOAT(NCOL-J)eYSCALE,PSCALY.IPOTY) 

LENGTH, POSI°TION ANO NUMBER MARKING OF THE Y-AXIS S : Oel/YSCALE 
C = YMIN*S+0.04 
IF(YMIN.LT.o.) C=c-1. 
KYMIN = IFIX(C)*lO 
C = YMAX*S+0.96 
IF(YMAXeLT.O.) C=C-l• 
KYMAX = IFIX{C)*lO 
IF(KYMIN.EOeO) KYMJN:O 
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IF(KY~AX.EO.O) KYMAX=O 
NY= KYMAX-KYMIN+l 
I = NCOL-6-NY 
IF(leGEeO) GOTO 70 
J =- J+ll 
GOTO 60 

70 NXB = 5+1/2 
NXE = NXB+NY-1 
IF(NXE+2.GTeMAXCOL) GOTO 5 
NNMARK = NY/10 
INCR = 10.•PSCALY+Oel 
IY(l) =- INCR*KYMIN/10 
DO 80 1=2 • NNMARK 

80 IY(I) = IY(I-l)+INCR 

90 

100 
110 

120 

130 

140 

150 

POSITION OF THE X-AXIS ( □RIGO) 
NXO = NXB 
MLEFT = 0 
IF(KYMlNeLT.OeAND.KYMAXeGT.O) GOTO 90 
IF(KYMAX.GT.O) GOTO 110 
NXO = NXE 
MLEFT = NNMARK 
GOTO 110 
DO 100 I=l,NNMARK 
IF(IY(I).Ea.o) GOTO 110 
NXO = NXO+l 0 
MLEFT = MLEFT+l 
CALL DECODH(NXO.HNX□ ,1.3) 

FORMATS ANO SOME OTHER PRINTING PREPARATIONS 

THE NUMBERING OF THE Y-AXIS 
I= NXB-5 
IF(leGTe0) GOTO 130 
DO 120 1=2,4 
FMl(I, = BLANK 
GOTO 140 
FM1(4) = FMX(l) 
CALL DECODH(l,F~l.2,2) 
CALL OECODH(NNMARK,FM1w5s2) 

THE Y-AXIS ITSELF 
CALL DECOOH(NXO.FM2.2.2) 
FM2(5) = FM1(5) 
FM2(6) = FM1(6) 

MARKS FOR EVERY 10 AND EVERY 100 LINES (FM3 RESPe FM4) 
DO 150 1=2•4 
FM3(1) = FMl(I) 
FM4(l) =- FMl(I) 
DO 160 1=5,13 
IF(I.E0.9) GOTO 160 
FM 3 ( I ) = BL AN K 
FM4(I) = BLANK 

160 CONTINUE 
IF(MLEFT.EOsNNMARK) GOTO 210 
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DO 170 I=l2d3 
FM3(!) = FMX(I-7} 

170 FM4(11 = FMXCl-41 
IF(MLEFT@GT~O} GOTO 19 
DO 180 I==lOdl 
FM3(I) = FMl(I-5) 

180 FM4(I):::: FM3(U 
GOTO 230 

90 CALL UECOOH(N~MARK-MLEFT,FM3 ■ 0 ■ 2J 
DO 200 [=lol!in 

200 FM4(I) = FM3CI) 
210 CALL DECODH(MLEFT~FM3.592) 

00 220 !=5.6 
FM3(I+2} = FMX(l-3) 
FM4( +2):::: FMX(9-I) 

220 FM4(I) = FM3(I) 
230 NMARK = NNMARK+2 

[ I X = ML E. FT + 1 
00 240 I=l ~ NMARK 

240 IX(I) = IPLUS 
1X(IIX+1) = KAST 

250 

260 

270 

SPECIAL NUMBER MARK ON THE X-AXIS 
I= NX0-5 
IFCI$GT ■ DJ GOTO 260 
DO 250 I=2,5 
FM5( I) = BLANK 
GOTO 270 
CALL DECODH(I ■FM5 ■ 2i3) 
FM5(5) = FIIIIX( 1) 

INITIAL P~INT!NG 
IFIIS.LT.OJ W~ITECI0,901) 
IS = 1 
S::::: BLANK 
IF(.NOT~SINGLE} S=PLURAL 
WRJTEII0~9021 s.IPOTY 
WRITECI0.903) (NAMECIJ.YMARKll).l=l•NPJ 
NUMBER=NPC+ 1 
IF(NUMBERsGT~NRJGO TC l 
IFCNAM~(NUMBERJ~ea.a NKJGC TC l 
•RITECI0.9D5)1NAME(I ,J=NUMBERtNRI 

1 CONTINUE 
IFl~NOT.WRITEX)GO TO 275 
CALL DECODH(IXR,FM9.2®3) 
IF(.NOT@WRITEYIGO TO 271 
IXR1-IOEC-t2 
CAL t_ DE CO D H ( I XR 1 , FM 9 e B • l J 

271 CONT! NUE 
WRlTE(!011FM9) 
IF(.NOTeWRITEYJIXR=IXR+2 
I XR= I XR- I DEC-2 
CALL DECODH(IXR.FM10e2e3) 
1FIELD=IDEC+9 
tF @NOToWRITEY)lFIELD=IFIELD-2 
C DECOOH(IFIELD~FMI0,7~2J 
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24'53 
24;64 
2465 
2466 
2467 
24,68 
2469 
2470 
2411 C 
f472 C 
2473 
.2474 
2475 
2476 
2411 
2478 C 
2479 C 
2480 
2481 
2482 
2483 C 
2484 C 
24.35 C 
2486 
2487 
2488 
2469 
2490 
2491 C 
24<ii2 C 
2493 
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2501 
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2507 C 
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CALL DECODH IDEC D ■ lD,11 
FM10(6)=FMT( l) 
FM10(9)=DOT 
FMlO( 11 }-=FMT(2) 

275 CONT NUE 
!F( NE.4} WR!TE(I0t904) 
lliRITE(IO_.,FMt} (IV(l}1I=li,NNMARK) 
WRITE(IOeFM.2) (V4X!Si,I=b,NNMARK) 

THE NUMBERING OF THE EVERY 100 LINES MARKING 
J = NNMARK-1 
IFCIIX~GT@JJ GOTO 290 
DO 280 l=!IX~J 

280 IYIIJ = IY(l+l) 
290 IYINNMARKJ - IY(Jl+INCR 

PREP. OF THE NXX-CALCULATION (INTERPOLATION) 
YMIN = FLOATIKYMIN)•YSCALE 
Sa FLOAT(NY-11 (FLOATIKYMAX *YSCALE-YMINI 
ANXB = FLOAT(NXB)+0.5 

NO~ EVERYTHING IS READY FOR THE ACTUAL PLOTTING 

300 INCR = MOD(INDEXl,10) 
JUMP= !NDEX!.NE~ILAST•t.ANDeINCR.NE.O 
ILA.ST= INDEX2 
NPOINT = INOEXl-1 
IF(INCR~EC@O®AND.INDEXI.GT ■ IFIASTJ INCR= D 

THE PLOTTING LOOP ITSELF 
DO 500 [;JNDEXlsINDEX2 
NPOINT = NPOINT+l 
NXX = ANXB+ (Y(NPOINTJ-YMINI 
OUT= NXX ■ ■ NXd.O~ ■ NXX ■ GTaNXE 
IFIINCR ■EO ■ lOJ GOTC 420 
IF(JUMP) GOTO 410 

NORMAL PLOTTING 
DO 31 0 J·=6 ~ l 0 

310 FM6 J = BLANK 
IF ( ) GOTO 350 
NV = 2 
NX = NXX-NXO 
IF(NX) 320,330t340 

Y TO THE LEFT OF THE X-AXIS 
320 CALL OECODh(NXXeFM6.2D3) 

XD(!) :::::: XMARK 
XD(2) = DOT 
GOTO 390 

V ON THE X-AXIS 
330 IF(FILL) GOTO 350 

NV = 1 
XO 1) = XMARK 

360 
Y TO THE kIGHT OF THE X-AXIS 

340 XD(1) = DOT 
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XD(2:) = XMAR 
GOTO ,36 

V OUT OF RANGE 
350 NV= 1 

XD(l) = DOT 

360 DO 370 J=2fJ4 
370 FM6CJI = HNXO J-1) 

IF(NV@ ~1) 0 400 
390 FM6(10 = FMX(7) 

J = !ABS(N>O-l 
!F(J.EQ.O) GOTO 400 
CALL DECODH(J,FM6.6~3) 
FM6(9) = FMX[U 

40 •RITECIO,FM6J (XUCJJ9J=l~NVI 
IF(WHITEX.AND •• N □T.WRITEYJ~RITE(IO ■ FMIOIXII) 

IF(WRITEYIWRITE(I □ .FMIOJX[I) ■ YREAL(I) 

GOTO 440 

IF REPEATED CALL •ITH A JUMP IN INDEX 
410 JUMP= .FALSE. 

\1tHHTEOO,FM5) I 
GOTO 430 

MARK 4T EVERY 10 LINES 
420 INCR-= 0 

!XU no :::::. l 
WRITE[IO,FMJ) [IX(JJ,J=l•NMARK) 

PRINTING OF A SINGLE X 
430 IFIOUT.OReFILL.AND.NXX.Ea~NXO) GOTO 440 

C DECODH(NXX ■ FM7~2,3) 
WR TE(IO,FM7) XMARK 

ADDITIONAL POINTS PLOTTED ON THE SANE Ll~E 
440 IF(SINGLE) GOTO 445 

DO 442 J.:2i,NP 
NPOINT = NPOINT+l 
NXX = ANXB+S*(Y(NPOINTI-YMINJ 
IF{NXX.LTeNXD.OReNXX.GTeNXE) GOTO 442 
C4LL DECOOH(NXX~FM7i,2e3) 
WRITE(IO~FM1} VMARK(J) 
IFCWRITEX}WRITEII01FMIOJX(I) 

442 CONTINUE 
GOTO 480 

FILLING THE SPACE 6ET~EEN X-AXIS AND THEY-POSITION WITH 
XMARKS (STAPLE DIAGRAM)e 

445 !F(*NOT.FILL) GOTO 480 
!FCOUT) NXX=MAXD(NXBpMl~DCNXE,NXXI) 
NX ::::: NXX-NXO 
K = IAIJS(NJ0-1 
IF(K.LE.O) GOTO 500 
IF(!NCReNEoO@ANDoehOTeOUT} GOTO 450 
CALL OECODH(K.FM8.6,3J 
GOTO 470 
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450 DO 460 J-=6,8 
460 FM8(J) = FM6(J) 
470 CALL DECOOH(MINO(NXO,NXX)+l,FMB,2,3) 

~RITE(IO,FM8) (XM4RK,J=1,K) 
GOTO 500 

CHECK FOR AND PRINTING OF THE EVERY 100 LINES MARK 480 IF(INCR.NE.9) GOTO 500 
IF(MOO(I+l,100).NE.o.oR.I.LT.1100) GOTO 500 
1100 = I+SO 
WRITE(IO,FM4) (IY(J),J=l,NNMARK) 

500 INCR = INCN+l 
RETURN 

eo1 FORMAT(//3X,60H•**PLOTV: ERROR IN NPC OR NCOL OR IU•**FIRST VARIAB lLE NAME: ,A6,3H*••//) 
802 FORMAT(//3X,52H••*PLOTV: ERROR IN LIMITS OR INDEX OF THE VARIABLES l ,A6,3H***/(55X,A6,3H***)) 
sot FORMAT(lHl) 
902 FORMAT(/3X,19HPLOT OF THE NUCLIDE,Al,57X, 30HSCALE: VARIABLE VALUE 

1 = Y•l0**,13) 
903 FORMAT(1H+,23X,4(2X,A6,2H (,A1,1H))/(24X,4(2X,A6,2H (,Al,lH)))) 904 FORMAT( lH ) 
905 FORMAT(3X,19HCONTRIBUTICNS FROM:,2X,4(2X,A6,4X) * /(24X,4(2X,A6,4X))) 

iND 0BR00TINE SCALEY(S,scAC.cscAL,IPOT) 
THIS ROUTINE CALCULATES THE Y-AXIS FOR THE LlNE-PRINTER PLOT 

THIS ROUTINE IS USED FOR·PLOTTING ON THE LINE PRINTER 

CALCULATION OF THE SCALE FOR LINE PRINTER PLOTTING ROUTINES. S = THE PRELlMI~A~Y NUMBER OF UNITS PER COLUMN OR LINE SCAL = THE RESULTING SCALE IN UNITS PER COLUMN OR LINE 
CSCAL = THE NUMBER OF PRINTED UNITS PER COLUMN OR LINE IPOT = THE POWER OF 10. 

OI~ENSION CSCALE(7) 

DATA EPS/0.0001/, NSCALE/7/, CSCALE/le,le5,2e,2•5t4e,5e,7e5/ 
C = ALOGlO(S)+EPS 
IPOT = ABS(C) 
IF(C.LT.O.) IPOT=-IPOT-1 
SCAL = S/lO•**IPOT 
IF(SCALeLE.CSCALE(NSCALE)) GOTO 10 
IPOT = lPOT+l 
SCAL = SCAL/1 Oe 

10 DO 20 I=l.NSCALE 
CSCAL = CSCALE(I) 
IF(CSCAL.GE.SCAL) GOTO 30 

20 CONTINUE 
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2631 30 IF(IPOTeLTeleOR.IPOT.GT.2) GOTO 40 2631 2632 CSCAL = CSCAL*lO•**IPOT 2632 2633 IPOT = 0 2633 2634 SCAL = CSCAL 2634 2635 RETURN 

2635 2636 40 SCAL = CSCAL*lO•**IPOT 2636 2637 RETURN 2637 -638 ENO 2638 ~639 sOSRoUtiNE DECOOHCN.IH,ILeNP> 2639 2640 C 
2640 2641 C THIS ROUTINE CONVERTS INTEGRERS TO HOLLERITH DATA 2641 2642 C 
2642 2643 C 
2643 2644 C THIS SUBROUTINE DECODES THE INTEGER NUMBER NANO PUTS THE NP 2644 2645 C RIGHTMOST FIGURES CCNVERTED INTO lH-HOLLERITH INTi THE ARRAY 2645 2646 C IHe IH(IL) IS THE LEFTMOST OF THE NP IH-ELEMENTS CONCERNED. 2646 2647 C THE IH-ELEMENTS ARE FILLED FROM THE RIGHT, AND IF NP IS GREA- 2647 2648 C TER THAN THE NUMBER OF SIGNIFICANT DIGITS INN, THE LEFT ZEROS 2648 2649 C ARE BLANKED. AND IF BESIDES N<O, THE SIGN WILL BE SUPPLIED. 2649 2650 C 
2650 2651 REAL*8 IH(l)eNH(lO),MINUS,IBLANK 2651 2652 C 
2652 2653 LOGICAL POS,NOZERO 2653 2654 C 
2654 2~55 DATA NH/ 1 HO, 1H1 , 1H2, 1 H3, 1H4, 1H5, lH6, 1H7, 1H8, 1H9/, Ml NUS/lH-/, 2655 2656 1 I BLANK/ 1 H / 2656 2657 C 
2657 2658 POS = NeGEeO 2658 2659 NOZERO = eTRUE. 2659 2660 NN = I ABS ( N) 2660 2661 J = IL+NP 2661 26€2 00 20 I=l, NP 2662 2663 IF(NOZERO) GOTO 10 2663 2664 IH(J-I) - I BLANK 2664 2665 lF(POS) GOTO 20 2665 2666 POS :: •TRUE• 2666 2667 IH(J-I) - MINUS 2667 2668 GOTO 20 2668 2669 10 M = MOO(NNelO) 2669 2670 IH(J-I) = NH(M+l) 2670 2671 NN = NN/10 2671 2672 NOZERO = NNeGTe0 2672 2673 20 CONTINUE 2673 26 74 RETURN 26 74 __ Z,b 7 5 _____ _..E,~.._..,,,,.._=..,...,,,--~~,----.-.,...,,,.-,=-,-------------------------~~~-----------2076 REAL FUNCTION TEXP•8(ARG) 2676 2677 REAL*8 ARG 2677 2678 IF(ARGeLTe-180ee0HeARG.GT.174e6)GO TO l 2678 2679 TEXP=DEXP(ARG) 2679 2680 RETURN 2680 2681 1 TEXP=o.oDo 2681 2682 RETURN 2682 2663 END 2683 26€4 REAL FUNCTION TEXP1*16(X) 2684 2685 REAL*16 QEXPeX 2685 2686 IF(X.LT.-1ao.o.0R.X.GT.l74.6)GO TO l 2686 
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~714 
2715 C 
2716 C 
2717 C 
2718 C 
2719 C 
2720 C 
2721 
2722 
2723 
2724 
2725 
2726 
2727 
2728 
2729 
2730 
2731 
2732 
2733 
2734 
2735 
2736 
2737 
2738 
2739 
2740 
2741 
2742 
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TEXPl=QEXP(X) 
RETURN 

1 TEXPl=O.O 
RETURN 

REAL FUNCTION TDERFC*8(X) 
REAL*8 X 
IF(X.GT.12.0)GO TO 1 
TDERFC-DERFC(X) 
RETURN 

1 TDERF-C=o.o 
RETURN 

FUNCTION INTNUK(BNAME) 
REAL*B ONAME 
REAL*16 cTEXP(75).AN(75).C(75) 
REAL*8 ANAr-lE(76) 
COMMON/DcY2/ ETEXP.AN.C.ANAME.SF(75),NUK(75).IN.ISL FO~MAT( 1 1 1 ///10X•'*•* INTNUK HAR ANROPATS MED '•A6•' ***') 00 1 0 I= 1 • I SL 
IF (ANAME(I).NE.BNAME) GO TO 10 
INTNUK=I 
J<ETlJRN 
CONTINUE 
WRITE(6,999) ONAME 
STOP 
END 
suaRoOtt NE F 111102 

---- THIS ROUTINE IS FOR STEP RELEASE WITH DISPERSION ---- FOR TWO-NUCLIDE CHAINS 

Kl ,Ne, K?. .NE. K3 

IMPLICIT * REAL*8 (A-H.O-Z) 
LOGICAL LSW 
LOGICAL LG 
COMMON /LLL/ * LSN,LSW 
COMMON /XXX/ 

+ XXS, XX6, XX7, XX19• + XX29, XX39 
COMMON/FFFFF/ ENAME(3),THALF(3),CIN(3),ALAM8(3)eAC(3).R(~>• * GAP(6),TO.T.P,ETA.THETAeV,SCL COMMON /LGTEST/ LG(6) 
COMMON /OIV/ 

* osw.DSN 
DATA EXPMIN/174,DO/ 
F11.<\12=Fl l (l .2) 
F15A12=F15(1,2) 
F16A12=F16(1.2) 
CALL FF7~ (t.2,F7ME12) 
CALL FF7P (le2,F7PE12) 
CALL FF20M(l,2eF20ME) 
CALL FF20P(l.2,F20PE) 
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2707 
2708 
2709 
2710 
2711 
2712 
2713 
2714 
2715 
2716 
2717 
2718 
2719 
2720 
2721 
2722 
2723 
2724 
2725 
2726 
2727 
2728 
2729 
2730 
2731 
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2743 
2744 
2745 
2746 
2747 
2748 
2749 
2750 
2751 
27::2 
2753 
2754 
2155 
2756 
2157 
2758 
2759 
2760 
2761 
2762. 
27f3 
2164 
2165 
2766 
2767 
2768 
2169 
2770 
2111 
2772 
2773 
2174 
2775 
2776 
2177 
2778 
2779 
2780 
2781 
2782 
2783 
2784 
2785 
2786 
2781 
2788 
2789 
2.790 
2791 
2792 
2793 
2194 
2795 
2796 
2797 
2798 

C 

C 
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CALL 8816 
RETURN 

ENTRY BWD2(SWDl,SWD2~S~D3 ■ NTaJ) L SW=,. TRUE., 
TA.IJ= T /SCL*V 
ETRM::::P:il!ET A 
G9ME=O<iiDO 
G9MA=O" 00 
Y911\11=0 .. DO 
D9M=O.,O 
B9M=O • DO 
G9ME12:Q.,DO 
G9M412=0.,00 
Y9M12=0.,00 
D9Ml2:=0.,00 
B9M12=0 .. DO 
G9PE=o .. oo 
G9P4;Q.,DO 
G9PE12=0 .. oo 
G9PA12=0.,DO 
G21El=O .. DO 
G21A1=0.,00 
G21PE2=0., ODO 
G21PA2=0.,0DO 
v211=0.,oo 
D2ll=O .. DO 
6211.:::::(.}..1)0 
G21E2=0 .. DO 
G21A2=0.,00 
Y212=0.,DO 
D212=0 .. DO 
8212=0.,DO 
G22El=O.,DO 
G22A1=0.,DO 
G22E.2=0.,DO 

2=0,.DO 
E=O ,.OO 

G23MA;:;:O e,00 
Y23M=o.oo 
D23M=o.,oo 
B23M=O .,DO 
G23PE=o .. oo 
G23PA=O.,DO 

c.,., .. ~EGIN C~LCULATIONS FOR T~O MEMBER CHAINS~ C 
CALL FF5 (!.,21F5E12) 
CALL FF9M (1.2,1,2oF9ME.F9MA,X9M.E9M@A9M} CALL FF9M (lw2,2~1,F9ME12~F9MAl2sX9Ml2eE9M12eA9Ml2) CALL FF9? (1~2•1~2eF9PE.F9PA) CALL FF9P {l~2s2,I.F9PE12eF9PA12) CALL FF19 ClwF19E1) 
CALL FF19 (2.F19E2) 
CALL FF21 ,1~F21e1~F21Al,X2ll~e211,A211J CALL FF21 (2,F21E2eF21A2»X212~E212®A212) 

2743 
2744 
274-5 
2746 
2747' 
2748 
2749 
2750 
2751 
2752 
2753 
2754 
2755 
2756 
2757 
2758 
2759 
2760 
2761 
2762 
2763 
2764 
2765 
2766 
2767' 
2768 
2769 
2710 
277 
2772 
2773 
2774 
2775 
2776 
2777 
2778 
2779 
2780 
2781 
2782 
2783 
2784 
2785 
2786 
2787 
2788 
2789 
2790 
2791 
2792 
2793 
2794 
27q5 
2796 
2797 
2798 
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2799 
2800 
2801 
2802 
2803 
2604 
.2805 
21306 
2801 
2808 
2809 
2010 
28 l 1 
2812 
2813 
2814 
2815 
2816 
2611 
2818 
2819 
2820 
2821 
:.: 1322 
2823 
2824 
2825 
2826 
2827 
2828 
2829 
2630 
2831 
2832 
2833 
2834 
21335 
2836 
2837 
2038 C 
2839 C 
2840 
21341 
2842 
2843 
2644 
2845 
2846 
2847 
2848 
2849 
2850 
2 e 5 1 
2E52 
2053 
2854 
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CALL FF2lPl2.F2lPE2.F21PA2) 
CALL FF22 (l ■ F22El ■ F22Al) 
CALL FF22 {2.F22E2,F22A2J 
CALL FF23M (l,2,F23ME ■ F2JMA.X23MwE23M ■ A23M) 
CALL FF23P (1 ■ 2,F23PE,F23PA) 
Y9M12=0,.0DO 
Y9M=O.,ODO 
Y2l l=O.,ODO 
Y212=0,.0DO 
Y23111l=O,.ODO 
89Pl2=0,.0DO 
l:J9?=0 .,ODO 
09Ml2=0 .. 0DO 
09M=o .. ooo 
621.l=OeODO 
8212=0.,0DO 
l:123P=O .. ODO 
B23M=0,.Ql)0 
G22A2=0 .. 000 
G22Al=O .. ODO 
SAVE-=THETA 
TERMEl=THETA-T/SCL*V 
IF CT~RMEl ■ LT ■ D~DOI GO TO 110 
THETA=TERMEl 
CALL FF9M ll~2,1 ■ 2oG9ME,G9MA.Y9M ■ D9M.B9MJ 
CALL FF9M (l1292il•G9MEl2,G9MAl2 ■ Y9M12,D9Ml2@B9Ml2) 
CALL FF9P (l,2.1~2~G9PE~G9PA) 
CALL FF9P (l,2•2~l,G9PE12~G9PAl21 
CALL FF2l (l,G21E1.G21AlwY211,D2ll.B211) 
CALL FF21 l2@G2lE2~G2142,Y212•D212.B212J 
CALL FF22 (1,G22El.G22Al) 
CALL FF22 (2.G22E2@G22A2) 
CALL FF23M C1~2,G23ME.G23MA.Y23M.D23M.B23M) 
CALL FF23P (Lt2@G23PEsG23PA) 
CALL FF2lP(2$G21PE2eG21PA2) 
THETA=SAVE 

110 CONTINUE 
TERME:3=0., ODO 
TERMA3=0.,0DO 

-·------------------------- 4-TH TERM 
IF(.,NOT.,LG(2))GO TO 300 
CALL SUM2 CF9PE12oFQPAl2~F9PE.-F9PA,TERNEl.TERNAIJ 
CALL SUM2 CG9PE12.G9PA12.,G9PE.-G9PA ■ UERME1.UERMAI) 
UERMEl=UERMEl+BEl2l 
CALL SUM2 (TE~MEl.TERMAlwUERMEl~-UERMAl.TERMEl®TERMAIJ 
TERMEl=TEKMEl+F7PE12 
CALL ~IFERF (XQMl2tE9M12~A9Ml2,X9MwE9M~A9M.TERNE2@TERMA2) 
CALL DIFERF (V9M12.DQM12.B9Ml2,Y9MwD9M.B9M~UERME29UERMA2) 
UERME2=UERME2+BE121 
CALL SUM2 (TERME2~TERMA2,~E~ME2@-UERMA2 ■ TERME2@TERMA21 
TERME2=TERME2+F7ME12 
CALL SUM2 (TERMEl tTERMA1,TERME2,TERMA2@TERME3,TERM43J 
TERMEJ=TERME3+f~E12 
TERMA3~TERMA3*Fl1A12*Fl6A12 
Tt-<ME4=TEHME3 

2799 
2800 
2801 
2802 
2803 
2804 
2fi05 
2806 
2807 
2808 
2809 
2810 
2811 
2812 
2813 
2814 
2815 
2816 
2617 
2818 
28:.9 
2820 
2821 
2822 
2823 
2824 
2825 
2826 
2.827 
2828 
2829 
2830 
2831 
2832 
2833 
2834 
2835 
2836 
2831' 
2836 
28.39 
2840 
2841 
2842 
2843 
284,t, 
2845 
2846 
2847 
2848 
2849 
2650 
2851 
2852 
2853 
2854 
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2855 
2856 
2857 
2858 
2859 
2860 
2861 
28f2 
2863 
2864 
2865 
2866 
2867 
2868. 
2869 
2870 
2871 
2872 
2873 
2874 
2875 
2876 
2877 
2878 
2879 
2880 
2881 
2ae2 
2883 
2884 
28es 
2866 
2887 
2888 
2889 
2890 
2891 
2892 
2893 
2894 
2895 
2896 
2897 
2898 
2899 
2900 
2901 
2902 
2903 
2904 
2905 
2906 
2907 
2908 
2909 
2910 

PAGE 57 
TRMA4=TEHMA3 

C 

C ----------------------- 3-RD TERM 

C 

C 

C 

300 CONTINUE 
CALL DIFERF(X2ll,E211,A2ll•Y211,D21l,B211,TERME5,TERMA5) CALL SUM2 (F22El ,F22Al,G22El,-G22Al,TERME7,TERMA7) CALL SUM2 (TERME7,TERMA7,TERME5,TERMA5,TERMES.TERMA5) TERMA5=TER!l4AS*Fl6Al2 

TERME5=TckME5+Fl9El 

CAL~ DIFERF(X212,E212,4212,Y212,0212,8212,TERME8,TERMA8) CALL SUM2(F21PE2,F21PA2,G21PE2,-G21PA2,TERME7.TERMk7) TERME7=TERME7+ETRM 
CALL SUM2(TERME8,TERMA8,TERME7,TERMA7,TERME4,TERMA4) TERME4=TERME4+Fl9E2 
CALL SUM2 CTERME5,TERMA5,TERME4,-TERMA4,TERME4,TERMA4) TERMA4=TERMA4*F11A12 

CALL SUM2 (TERME3,TERMA3,TERME4,TERMA4,TERME9,TERMA9) TRME3=TER ME4 
TRMA3=TERMA4 

C ------------------ 2-ND TERM 

C 

C 

lF(eNOTeLG(l))GO TO 400 
CALL SUM2 (F23PE,F23PA,G23PE.-G23PA,TERME3,TERMA3) CALL OIFERF (X23M,E23M,A23M,Y23M,D23M,B23M,TERME1,TERMA1) · TERME3=TERME3+F20PE 
TERME1=TERME1+F20ME 
CALL SUM2 (TERME3,TERMA3,TERME1,TERMA1,TERME2,TERMA2) TERME2=TERME2+Fl9El 
TERMA2=TERMA2*F11Al2*F15Al2 

CALL SUM2 (TERME9,TERMA9,TERME2,TERMA2,TERME3,TERMA3) TRME2=TERME2 
TRM42=TERMA2 
GO TO 500 

400 CONT I NUE 
TERME3=TERME9 
TERMA3=TERMA9 

500 CONTINUE 

swo2=0.oo 
IF (TERMA3.Eo.o.oo) GO TO 120 

C TERME3=TERME3+0LOG(DABSCTERMA3)) 
IF (TERME3eLEe-EXPMIN, GO TO 120 
IF(TERME3eGTel74eDO) LS~=.FALSE. 

9000 FORMAT(• BWD2 1 ,1P3G20el2/5X,3G20el2/5X,3G20.12) IF(eNOT.LSW)WRITE(6,9000)THETA,TERME3,TERMA3,TRME4,TRMA4,TRME3, * TRMA3,TRME2,TRMA2 IF(eNOTeLS~) RETURN 
C SW02=0SIGN(DEXP(TERME3),TERMA3) 

SWD2=TERMA3*DEXP(TERME3) 
120 RETURN 

ENQ 
SUBROUTINE FNOD2 

C 
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2911 C 
2912 
.:9L3 
291 
2915 
2916 
2917 
2918 
291 q 
2920 
2921 
2922 
2923 
2924 
2925 
2926 
2927 
29213 
2929 
2930 
2931 
2932 
,2933 
2934 
2935 
2936 
2931 
2938 
2939 
2940 
2941 
:2942 
2943 
2944 
2945 
2946 
2947 
2948 
2949 
2950 
2951 
.2952 
2S:53 
2954 
2955 
2«;56 
21.i,57 
2958 
2959 
2960 
29€1 
2962 
29t3 
2964 
2<;.65 
2966 

C 
C 
C 
C 

C 

C 

C 

C 

C 
C 
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120 

THIS ROUTINE 15 FOR STEP RELEASE WITHOUT DISPERSION 
FOR Two- L DE CHAINS 

Kl .NE ■ K2 eNE~ K3 

IMPLICIT 
* REAL*B CA-H,O-ZJ 

LOGICAL LSN 
COMMON .ILLL/ 

* LSN,i,LSIM 
COMMON/FFFFF ENAME(3JwTHALF(3l ■ CIN 31 ALAMB 3J ■ ACl3JsRl3 • 

GAP(6),.TOeTtPwETAwTHETA~V•SCL * COMMON /XXX/ 
+ XX5., XX6,. 

XX39 + XX29, 
F 11 A 1 2= F 1 1 ( l ~ 2 ) 
Fl5A12=Fl 5( 1 ~2) 
F16Al2=Fl6(l 2) 
CALL FF30{1,2»F30El2) 
CALL FF33 (l,.2,F33El2) 
RETURN 

ENTRY BNCD2(SNODl~SNOD2~SNOD3~NT~J) 
L SN=,. TRUE., 
DATA EXPMIN/174$0 / 
TAU=T*V/SCL 
SAVET=THETA 
THMT=THETA-TAU 

BEGIN CALCULATIONS FOR T•O MEMBER CHAI S ■ 

F34Al=F34(1) 
F34-A2=F34(2) 

CALL FF5 (1~2,F5El2 
CALL FF19 (l~Fl9El I 
CALL FFl~ (2~F!9E2) 
CALL FF30 11®2JF3 El2) 
G34Al=O .. O 
G34A2=o.,o 
IF (THMT0LT,.Q,.) GO TO 120 
THETA=THMT 
G34Al=F34(1) 
G34A2==F34(2) 
THETA.::::SAVET 
---- 4-TH TERM 
CONTINUE 
TERME4=0,. ODO 
l'ERMA4=0., ODO 
GD=G34Al-G34A2 
IF (DABS(GDJ.LTeleE-30) GO TO 130 
TERMA4=F!1Al2•Fl6Al2*GD 
TERME4=F5El2+(XX5-XX19)+F30El2 

--- 3RD TERM 
L30 CONT I NUE 

29H 
29!2 
29 3 
2914 
2915 
2916 
2917 
2'9ii8 
2919 
2920 
2921 
2922 
2923 
2924 
2'925 
2926 
2927 
2921' 
2q29 
2930 
2931 
29.32 
2933 
29.34 
2935 
2936 
2937 
2938 
2939 
2940 
2941 
294,2 
2943 
2944 
2945 
2946 
2947 
2948 
2949 
2950 
2951 
2952 
2953 
2954 
2955 
2956 
2957 
2958 
2959 
2960 
2961 
2962 
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2964 
2965 
2966 
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2967 
2968 
2969 
2970 
2971 
2S72 
2973 
2c.;74 
2975 
2976 
2S77 
2978 
2979 
2980 
2c;a1 
2982 
2983 
2984 
2985 
2986 
2987 
2988 
2989 
2990 
2991 
2992 
2993 
2994 
2995 
2996 
2997 
2998 
2999 
3000 
3001 
3002 
3003 
~004 
3005 
3006 
3007 

3009 
3010 
3011 
3012 
3013 
3014 
3015 
3016 
3017 
3018 
3019 
3020 
3021 
~022 

C 
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TERME3=0.0CO 
TERMA3=0e0D0 
TERMAS=O.ODO 
TERME5=0• ODO 
FD=F.J4A2-F34Al 
IF (DABS(FD)eLTeleE-30) GO TO 140 
TERMA.J=FllAl2*Fl6Al2*FO 
TERME3=FSE12+F30E12 

140 CALL SUM2 (TERME4eTERMA4.TERME.J,TERMA3.TERME5,TERMA5) 

C --- 2ND TERM 
TERME2=0e 000 
TERMA2=0e000 
FMGl=F34A1-G34Al 
FMG2=F34A2-G34A2 

C 

IF (OABS(FMGl )eLTeleE-30.AND.DABS(FMG2).LT.1.E-30) GO TO 150 
ARG2=F16A12*FMG1 
CALL SUM2 (F19El.ARG2.F19E2e-FMG2,TERME2eTERMA2) 
TERMA2=TERMA2*F11Al2 

C --- 1ST TERM 

C 

150 CONT t NUE 
TERME1=0e000 
TERMAl=OeOCO 
TERME6=0 • ODO 
TERMA6=0e000 
FMG=F 34 A2-G34A2 
IF (OABS(FMG)eLTeleE-30) GO TO 160 
TERMAl=F11A12*F15A12*FMG 
TERMEl=Fl9El+F33E12 . 

160 CALL SUM2 (TERME1.TERMA1,TERME2,TERMA2,TERME6.TERMA6) 
CALL SUM2 (TERME5,TERMA5,TERME6,TERMA6eTERME7eTERMA7) 

SNOD2=0.0 
IF(TERME7.GTel74.00) LSN=eFALSE. 
IF(eNOT.LSN)WRITE(6e9000)THETA,TERME7eTERMA7,TERME5,TERMA5.TERME2• 

* TERMA2eTERME1,TERMA1 
9000 FORMAT(' BN002 1 ,1Pl0Gl2.4) 

lF(eNOT.LSN) RETURN 
IF (TERME7.GT.-EXPMIN) SN0D2=2.00*TERMA7*DEXP(TERME7) 
RETURN 

SUBROUTINE FWD3 
C 
C THIS ROUTI~E CALCULATES THE VALUES OF THE TIME INDEPENDENT 
C FUNCTIONS FOR BWD3 
C 
C 
C 
C Kl eNEe K2 eNE. K3 
C 

IMPLICIT 
* KEAL*8 (A-H,O-Z) 

COM~ON/FFFFF/ ENAME(3),THALF(3),CIN(3),ALAM6(3)eAC(3).R(3), 
* GAP(6),TO,T,P,ETAeTHETA,V,SCL 

COMMON /VFUNC/ F4Al21,F4Al31,F4Al22,F4A231,F12A•F13AeF14AleF14A2, 

2967 
2968 
2969 
2970 
2971 
2972 
2973 
2974 
2975 
2976 
2977 
2978 
2979 
2980 
2981 
2982 
2983 
2984 
2985 
2986 
2987 
2988 
2989 
2990 
2991 
2992 
2993 
2994 
2995 
2996 
2997 
2998 
2999 
3000 
3001 
3002 
3003 
3004 
3005 
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30.23 
3024 
3025 
3026 
3027 
3028 
3029 
3030 
3 0 31 
3032 
3033 
3034 
3035 
3036 
3037 
:::3038 
3039 
3040 
3041 
.30 42 
3043 
3044 
3045 
3046 
.:3047 
3048 
3049 
3050 
3051 
3052 
3053 
::!054 
3055 
3056 
3057 
3058 
3059 
3060 
3061 
3062 
::30€3 
3064 
30c5 
:37.rno 
3067 C 
3068 C 
3069 C 
:3070 C 
3071 C 
.3072 C 
3073 
3014 
3075 
3076 
3017 
3078 
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* Fl6A2 ~Fl7Al2~F17A!3,Fl7A21fF17A23~Fl7A31 F17A32@ 
* F18A12.F18Al3wF eA23@F18A22~F6ME,F6PE,F7ME13~ 
¥ F7ME12~F7~E23fF7PE12~F7PE13,F7PE23.F20ME.,F20PE~ 
• F20MEl~F20ME2,F20PE1,F20PE2., □E231.,BE232sBE1211BE131 

F4Al21=F4(1,2~1,3) 
F4Al3l=F4(1~3tl~2) 
F4A122=F4(1,2z2 3) 
F4A231=F4(2$3~1,2) 
Fl2A=F12(lw2) 
F 13.ti.=F 13 ( 1 • 2 • 3) 
Fl4Al:F14(1.2,3.1) 
Fl4A2=Fl4(1-2,3.2) 
F l 6 A2 3= F 1 6 { 2 • 3 ) 
F17Al2=F17(1.2} 
F 1 7.l\ l 3=F l 7 ( l ., 3) 
F17A21.:::F17(2~U 
F17A23=Fl 7(2,3) 
F17A3l=F17(30l) 
F 17A32=F1 7C 3 .,2) 
F18~12=F18{l@lt2) 
F18A13=F18(l9l,3) 
Fl8A23=Fl8Cle2•3) 
Fl8A22=F18(2.,2~3} 
CALL FF6~ (1 ~2~3@F6ME) 
CALL FF6P (i,2i3.F6PE) 
CALL FF7M (l,3.F7MEl3) 
CALL FF7M Cl'l!2eF7ME12) 
CALL FF7M (2,3~F7ME23) 
CALL FF7P (l.2tF7PE12) 
CALL FF7P Cl@3,F7PEl3) 
CALL FF7P (2,3~F7PE23) 
CALL FF20M (1'112'11F20ME) 
CALL FF20P (1'112~F20PE) 
CALL FF20M {l'l!3'11F~OME1) 
CALL FF20M (2,3,F20ME2) 
CALL FF20P (le3§F20PEI) 
CALL FF20P {2,3eF20PE2) 
CALL BB16(2y3~1 8E23l) 
CALL BB16(2'113~2fllBE232) 
CALL U!.:316( lfl/2,1,BE:121 ! 
CALL BB16(1'1!3,l,BE13l) 
RETURN 
END 
siJS~l'.~'CJ"l"Hh! awoj lswo1 .,swo2·~swo3'11NT.J) 

---- THIS ROUTINE IS FOR STEP RELEASE ~ITH DISPERSION 
--- FOR THREE-NUCLIDE CHAINS 

IMPLICIT 
• REAL•8 (A-H,O-Z) 

LOGICAL LSW 
LOGICAL LG 
COMMON /'LLL/' 

* LSN,LSW 

:3023 
3024 
3025 
3026 
3027 
3028 
3029 
3030 
3031 
3032 
3033 
3034 
3035 
3036 
3037 
3038 
3039 
3040 
3041 
3042 
3043 
3044 
3045 
.3046 
3047 
3048 
3049 
3050 
3051 
3052 
3053 
3054 
3055 
3056 
3057 
3058 
3059 
3060 
3061 
3062 
3063 
3064 
JQ65,. 
3066 
3067 
3068 
3069 
3070 
3071 
3072 
3073 
3074 
3075 
3076 
3011 
3078 



J 16-,CMPACK 
3079 
3080 
3081 
:::oa2 
3083 
3084 
3085 
JC86 
3087 
3088 
::?089 
3090 
3091 
3092 
3093 
30~4 
:':095 
3096 
3097 
3098 
3099 
3100 
:.:101 
.:: 102 
3103 
3104 
::105 
3106 
.:: 1 o·, 
:::1 oa 
3Hi9 
:::: 110 
:.:n 11 
3112 
.; 1 l 3 
3114 
3115 
.:31116 
3117 
:; l A 8 
3119 
3120 
::: 12 l 
3122 
:; 123 
3124 
3125 
::126 
3127 
3128 
3129 
3130 
3131 
3132 
3133 
:: 1.34 C 

PAGE 61 
COMM ON ,I ,X X x.,,• 

+ XX5, XX6• XX7, XX19~ 
+ XX29, XX39 

CDMMON/FFFFF/ ENAMEi3),THALFl3J ■ CINl3J.ALAMH(3leACC31 ■ R(3)e 
* GAP(6) ■ TO ■ T ■ P ■ ETAwTHETA ■ V1SCL 

COMMON /VFUNC/ F4Al2l,F4A131~F4Al22~F4A23l ■ Fl2AeFl3A ■ Fl4A1~F14A2. 
* Fl6A23@F17Al2~F17A13mF17A2l.F17A23.Fl7A3l•Fl7A32• 
* F18Al2eFIBA13,Fl8A23,.FIBA22,.F6ME,.F6PEeF7ME13. 
• F7ME12,F7ME23sF7PE12.F7PEl3.F7PE23eF20ME.F20PE. 
* F20ME1,F20ME2~F20PE1,.F20PE2~8E23l•BE232,8El2ltBEl31 

COMMON /LGTEST/ LGC61 
COMMON /OIV/' 

>!< DSWtDSN 
OATA EXPMlN/174.DO/ 
LS~= .. TRUE .. 
DATA ELP/-34.5387764/ 
TAU=T /SCL :t:V 
ETRM=P*ETA 
G9ME=o .. oo 
G9MA.=O,.DO 
V9M:::O,.DO 
09M=O ,.,DO 
B9M::::Q..,DO 
G9ME 12=0" DO 
G9MA 12=0., DC 
Y9Ml2=0.,DO 
D91¥il2=0eDO 
El9M12=0,.DO 
G9PE=o .. oo 
G9PA""0 .. DO 
G9PE12=o .. uo 
G9PA12=0 .. DO 
G21El=O,.OO 
G21Al=O .. oo 
G21PE2=o .. ooo 
G21PA2=0 .. 0DO 
V211-0.DO 
0211::::0.,00 
8211=0 .. 00 
G21E2=0,.DO 
G2142=0,.DO 
Y212=0u00 
0212=0 .. oo 
6212=0 .. DO 
G22El=O.,DO 
G22A l=O .-.00 
G22E2=0.,DO 
G22A2=0,.DO 
G2JME=OoDO 
G23MA=O,. DO 
Y2.3M=O .. DO 
023M::O,.DO 
823M=O .. DO 
G23PE=OeDO 
G23P A=O .. DO 

3079 
3080 
3081. 
3082 
3083 
3084 
3085 
3086 
3087 
3088 
3089 
3090 
3091 
3092 
3093 
3094 
3095 
3096 
3097 
3098 
3099 
3100 
3101 
3102 
3103 
3104 
3105 
3106 
3107 
3108 
3109 
3110 
:n 11 
3112 
3113 
3114 
3115 
3116 
3117 
3U8 
3119 
3120 
3121 
3122 
3123 
.3124 
3125 
3126 
::3127 
3128 
3129 
3130 
3131 
3132 
3133 
3134 



316-C~PACK PAGE 62 
3135 C ••• BEGIN CALCULATIONS FOR THREE MEMBER CHAINS 
3136 C 
3137 
3138 
3139 
3140 
3141 
3142 
3143 
3144 
3145 
3146 
3147 
3148 
3149 
3150 
3151 
3152 
3153 
3154 
3155 
3156 
3157 
3158 
3159 
3160 
3161 
3162 
3Hi3 
3164 
3165 
3166 
3167 
3168 
3169 
3170 
31 71 
31 72 
3173 
::: 1 74 
3175 
3176 
3177 
3178 
3179 
3180 
..: 181 
.:182 
3183 
3184 
3185 
3186 
.: l tH 
3188 
3189 
3190 

CALL FFS (l.2,F5El2) 
CALL FF5 (1,3.F5E13) 
CALL FF5 (2,3,F5E23) 
CALL FF8M (1,2,3,F8ME,F8MA,X8M,E8M,A8M) 
CALL FF8P (1,2,3,F8PE,F8PA) 
CALL FF9M (l,2,1,2,F9ME,F9MA,X9M,E9M,A9M) 
CALL FF9M (1,2,2,l,F9ME12.F9MA12,X9M12,E9Ml2,A9Ml2) 
CALL FF9? (1,2,1,2,F9PE,F9PA) 
CALL FF9P (1,2,2,1,F9PE12,F9PA12) 
CALL FF9M (1,3,1,3,F9ME13,F9MA13,X9Ml3,E9M13,A9Ml3) 
CALL FF9M (1,3,J,1,F9ME11,F9MA11,X9Mll,E9Ml1,A9M11) 
CALL FF9M (2,3.2,3,F9ME23,F9MA23.X9M23.E9M23,A9M23) 
CALL FF9M (2,3,J,2,F9ME22,F9MA22,X9M22,E9M22,A9M22) 
CALL FF9P (t.3.1,3,F9PE13.F9PA13) 
CALL FF9P (1,3,3,1,F9PE11,F9PA11) 
CALL FF9P (2,3,2,3,F9PE23,F9PA23) 
CALL FF9P (2,3,3,2,F9PE22,F9PA22) 
CALL FF19 (1,Fl~El) 
CALL FF19 (2,F19E2) 
CALL FF19 (3,F19E3) 
CALL FF21 (t.F21El,F21A1,X211,E21l•A2lll 
CALL FF21 (2,F21E2,F21A2.~212.E212.A212) 
CALL FF21 (3,F21E3eF21A3eX213,E213,A213) 
CALL FF22 (leF22E1,F22Al) 
CALL FF22 (2,F22E2,F22A2) 
CALL FF22 (3eF22E3,F22A3) 
CALL FF23M (1,2,F23ME,F23MA.X23M,E23M,A23M) 
CALL FF23M (l.3,F23ME1,F23MA1,X23Ml.E23MleA23Ml) 
CALL FF23M (2,J,F23ME2,F23MA2.X23M2,E23M2.A23M2) 
CALL FF23P Cle2,F23PE,F23PA) 
CALL FF23P (1,3,F23PE1,F23PA1) 
CALL FF23P (2,3,F23PE2,F23PA2) 
SAVE=THETA 
TERMEl=THETA-(T/SCL*V) 
GSME=o.oo 
GBMA=o.oo 
Y8M=O,DO 
08M=OeDO 
88M=O ,DO 
GBPE=o.oo 
GSPA-o.oo 
G9ME 13=0 • DO 
G9MA13=0,DO 
Y9M13=0e00 
09M13=0,DO 
B9M13=0e00 
G9ME1 l=O.DO 
G9MA11=0.DO 
Y9Mll=Oe00 
D9Mlt=o.oo 
69Ml1=0.oo 
G9ME23=0, 00 
G9MA23=0eDO 
Y9M23=0eDO 

3135 
3136 
3137 
3138 
3139 
3140 
3141 
3142 
3143 
3144 
3145 
3146 
3147 
3148 
3149 
3150 
3151 
3152 
3153 
3154 
3155 
3156 
3157 
3158 
3159 
3160 
3161 
3162 
3163 
3164 
3165 
3166 
3167 
3168 
3169 
31 70 
3171 
3172 
3173 
3174 
3175 
3176 
3177 
3178 
3179 
3180 
3181 
3182 
3183 
3184 
3185 
3186 
3187 
3188 
3189 
3190 



:n 6-C~PACK 
3191 
3192 
3193 
.3.194 
3195 
2196 
3197 
3198 
Z:199 
3200 
3201 
::2 02 
3203 
3204 
~205 
3206 
3207 
3208 
3209 
3210 
3211 
::.:212 
3213 
3214 
:3215 
3216 
.3211 
3218 
.3219 
.:::220 
3221 
.:222 
::223 
3224 
3225 
3226 
3227 
2228 
~229 
3230 
.:: 231. 
3232 
3233 
3234 
3235 
:!236 
3237 
3238 
3239 
3240 
3241 
3242 
324"3 
3244 
.3245 
3246 

P.t'.G E 63 
D9M2.3:0 .,QQ 
B9M2.3=:0 DO 
G9ME22=0.,DO 
G9MA22=0.,DO 
Y9M22=0 DO 
D9M22=0.,DO 
B9M22=0 .. 00 
G9PE1.J::::o.,oo 
G9PA1.3-=0 .. oo 
G9PE1l=O.,DO 
G9PAl 1=0.,D 
G9PE2.3::::::0.,DO 
G9PA23=0.,DO 
G9PA22=0.,DO 
G9PE22=0 .. oa 
G21E1=0 .. DO 
G21Al=O .. DO 
V2 l 1=0 .,oo 

211=0..,DO 
8211-=0 .. DO 
G21E2=0,.DO 
G21A2=0,.DO 
v212=0 .. oo 
0212=0 .. oo 
B212:::::0.,00 
G21E3=0.,DO 
G21A3=0.,DO 
V2 !3:=0.,DO 
021:3=0 .. DO 
8213=0.,00 
G2 2E :J:.=O "D 0 
G22A3=0.,DO 
G23MEl=O .. 0 
G23M4.l=O .. DO 
Y23M1=0,.DO 
02.JM l=O "'D 0 
B23Ml=O.,oo 
G23MA2=Ch,DO 
G23ME2=0"' 00 
Y2.3M2=0,.DO 
D23M2=0.,DO 
B23M2=0 .,DO 
G23PE1=0,.DO 
G23PA1=0,.DO 
G2.JPE2=0,.DO 
G23PA2=0,.DO 
G2.JPE=O .. OO 
G2JP A-=O" DO 
G23ME=O .. DO 
G23M4=0 .. DO 
Y2.JM=O" DO 
D23M=o .. oo 
B23M=Oe00 
G9PE12=0,.DO 
G9PA 12=0 • DO 
G9PE=O .. DO 

3l9l 
3192 
3193 
3194 
3195 
3196 
3197 
3.198 
3199 
3200 
3201 
3202 
320.3 
3204 
3205 
3206 
3207 
3208 
3209 
3210 
3211 
3212 
321.3 
3214 
3215 
3216 
3217 
3218 
3219 
3220 
3221 
3222 
3223 
3224 
3225 
3226 
3227 
3228 
3229 
3230 
.32.31 
3232 
3233 
3234 
3235 
3236 
3237 
3238 
3239 
3240 
3241 
3242 
3243 
3244 
3245 
3246 



316-CMP CK 
3247 
;:248 
,"3249 
3250 
3251 
3252 
3253 
3254 
3255 
3256 
3257 
3258 
3259 
3260 
3:261 
3262 
3263 
.:'.!264 
3265 
3266 
3267 
J268 
3269 
3270 
3271 
3212 
3273 
.2!274 
3275 
3276 
3277 
327d 
:3.279 
:!280 
3281 
2282 
3283 
3284 
3285 
3286 
:::2a1 
3288 
.3289 
32<;0 
3291 
2292 
.3293 
3294 
3295 
3296 
::2,;7 
3298 
3299 
3JOO 
3301 
3302 

Pl~G E. 64 
G9PA-:O,. DO 
G9tJiE:c.::O ,.DO 
G9MA.=O.,DO 
Y9M=O,.DO 
D9M=O .. OO 
09M:O.,DO 
G9ME12-=0.,DO 
G9MA12:::::0,.DO 
Y9Ml2=0.,DO 
D91'.1!12=0 .. DO 
B9Ml2=o .. oo 
G22El=O .. OO 
G22A1:0,.DO 
G22E2=0.,DO 
G22A2=0.,DO 
IF (TERMEl0LT.O@DO) GO TO 135 
THETA=TERMEl 
CALL FF8M (1 e2.,3,G8ME.,G8MADY8MeDSM.B8M) 
CALL FF8P (l.2"3wGBPE,G8PA) 
CALL FF9M (l.2.,1.2wGqME.G9MA9Y9MeD9M~B9M) 
CALL FF9M (le2~2,l~G9ME12sG9MAl2~Y9M12.D9M12.B9M125 
CALL FF9M C1•3•1•3,G9ME13.G9MA13,Y9Ml3.D9Ml3.B9Ml3) 
CALL FF9M (1.3@3jl.,G9ME11-G9MA1l~Y9Mll~D9Mll,B9M11J 
CALL FF9M C2,3.2.3~G9ME23~G9MA23@Y9M23~D9M23~B9M23) 
CALL FF9M (2~J.,3.2.G9ME22~G9MA22.V9M22~D9M22~B9M22) 
CALL FF9P (1~2~112iG9PE"'G9PA) 
CALL FF9P (1 ~2"'2d 11G9PE12!i>G9PA12) 
CALL FF9? (1"'3el@3~G9PE13@G9PA13) 
C4LL FF9P Cle3,3~l9G9PEll.G9PA11J 
CALL FF9P (2~3"'2~3,G9PE23"'G9PA23) 
CALL FF9P (203*3,2~G9PE22.G9PA22} 
CALL FF21 0eG21E1,G21A.1.,.Y211,D2U~B2U) 
CALL FF2l (2~G21E2~G21A2,V2l2GD212@B2i2) 
C~LL FF21 (3wG2lE3~G2lA3,V213~D213~B213) 
CALL FF22 (leG22El~G22Al) 
CALL FF22 (2eG22E2tG22A2) 
CALL FF22 (39G22E3eG22A3) 
CALL FF23M {1,2~G23ME@G23MA~Y23M5D23M,.823M) 
CALL FF23M €1@3~G23MEl~G23MAl~Y23Mlw023Ml~B23Ml) 
CALL FF23M (2~3,.G23ME29G23MA2.,V23M2,D2~M2,.623~2) 
CALL FF23P (l,.2.,G23PE,G23PA) 
CALL FF23P (l~J~G23PE1,G23PA1) 
CALL FF23P (2,.3~G23PE2tG23PA2) 
Tr!ETA,:::SAVE 

135 CONTINUE 
SUME==O .. ODO 
suMA=o.,ooo 
TERMAl=0.,000 
TERMA2=0.0DO 
TERM A3=0 .. ODO 
TERMA4=0,.0DO 
TERMA5;0" ODO 
TERMA8=0., ODO 
TERMA9=0,.0DO 
TERME8=0., OCO 
IF(.,NOTeLG(3)JGO TO 1400 

3247 
3248 
3249 
3250 
3251 
3252 
3253 

254 
55 

3256 
3257 
3258 
32.59 
3260 
3261 
3262 
3263 
3264 
3265 
3266 
3267 
3268 
3269 
3270 
3271 
3272 
3273 
3274 
3275 
3276 
3277 
3278 
3279 
3280 
32fH 
3282 
328-3 
3284 
3285 
3286 
3287 
3288 
3289 
3290 
3291 
3292 
3293 
3294 
3295 
3296 
3297 
3298 
3299 
3300 
3301 
3302 
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3303 C 
3304 C 
3305 C 
3306 C 
3307 C 
3308 C 
3309 C 
3310 C 
3311 C 
3312 C 
3313 
3314 
3315 
.3316 
3317 
3318 
3319 
3320 
3321 
3322 
3323 
3324 
3325 
3326 
3327 
.3328 
3329 
:::330 
3331 
3332 
3333 
3334 
3335 
3336 
3337 
3338 
3339 
3.340 
3341 
3,342 
3343 
3344 
3345 
3346 
3347 
3348 
3349 
3350 
3351 
3352 
3353 
3354 
3355 
3356 
3357 
3358 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

PAGE 65 

1400 

140 

--------------------- 1 5-TH TERM ZO=F13(1,2,3)*F5(2,3)/(F17(1,2)*F18(2,2,3)) Zl=F7M(2,3) Z2=F9M(2,3,3,2) Z4=F7P(2,3) Z5=F9P(2,3 9 3,2) 
27=8B16(2.3,2) Z8=G9M(2,3,2.3) Z10=G9P(2,3,2,3) Zll=G9P(2,3,3,2) 

Z2-Z3 

Z3=F9MC2,3e2e3) 
Z6=F9P(2,3,2.3) 
Z9=G9M(2,3,3,2) 

CALL DIFERF(X9M22,E9M22,A9M22,X9M23,E9M23,A9M23,TERMEl,TERMAl) 
Zl*(Z2-Z3) 
TERME1=TERME1+F7ME23 

ZS-Z6 
CALL SUM2(F9PE22,F9PA22,F9PE2.3,-F9PA23,TERME2eT.ERMA2) 
Z4*(Z5-Z6) 
TERME2=TERME2+F7PE23 

Z8-i9 
CALL OIFERF(Y9M23,D9M23,B9M23,Y9M22e09M22,B9M22,TERME3,TERMA3) 
Zl*(Z8-Z9) 
TERME3=TERME3+F7ME23 

Zl0-Zll 
CALL SUM2(G9PE23,G9PA23,G9PE22,-G9PA22,TERME4,TERMA4) 
Z4*(Zl0-Zll) 
TERME4=TERME4+F7PE23 

Zl*(Z2-Z3) + Z4*(Z5-Z6) 
CALL SUM2(TERMEleTERMA1,TERME2,TERMA2eTERMEleTERMA1) 
Zl*(Z&-29) + Z4*(Z10-Z11) 
CALL SUM2(TERME3,TERMA3eTERME4eTERMA4,TERME2eTERMA2) 
27* (Zl*(l8-Z9) + Z4*(Z10-Zll)) 
TERME2=TERME2+BE232 

Z1*(Z2-Z3)+Z4*(Z5-Z6)+Z7*(Zl(Z8-Z9)+Z4(Z10-Zll)) .CALL SUM2(TERME1,TERMAleTERME2,TERMA2eTERME3,TERMA3) 
Z0•(Zl*(Z2-Z3)+Z4*(Z5-Z6)+Z7*(Zl*(Z8-Z9)+Z4*(Zl0-Z11))) TERME8=TERME3+F5E23 
TERMA8=TERMA3*F13A/(F17Al2*F18A22) 

------------------------ 14-TH TERM CONTINUE 
lF(eNOTeLGC2))GO TO 1300 
CALL SUM2 (F9PEll,F9PA11.F9PE13,-F9PA13,TERME1.TERMAl) CALL SUM2 (G9PE11,G9PA11,G9PE13.-G9PA13,TERME2,TERMA2) TERME2=TERME2+BE131 
CALL SUM2 (TERME1.TERMA1,TERME2,-TERMA2,TERME1,TERMA1) 

3303 
3304 
3305 
3306 
3307 
3308 
.3309 
3310 
3311 
3312 
3313 
3314 
3315 
3316 
3317 
3318 
3319 
3320 
3321 
3322 
3323 
3324 
3325 
3326 
3327 
3326 
3329 
3330 
3331 
3332 
3333 
3334 
3335 
3336 
3337 
3338 
3339 
3340 
3341 
3342 
3343 
3344 
3345 
3346 
3347 
3348 
3349 
3350 
3351 
3352 
3353 
3354 
3355 
3356 
3357 
3358 



31 
3359 
3360 
3361 
3362 
3363 
3364, 
3365 
3366 
3367 
3368 
3369 
;;310 
::3 71 
3372 
3313 
3374 
3375 
J:376 
3377 
3378 
..3-379 
3380 
3381 
3382 
3363 
.3384 
31.385 
3386 
3387 
.:3 68 
3389 
J39 
3391 
3392 
.3393 
3394 
.3395 
33<;6 
3 3,; 7 
3396 
3399 
3400 
3401 
3402 
340.3 
3404 
3405 
3406 
3407 
3408 
::409 
3410 
34 11 
3412 
3413 
3414 

C 

PAGE 6 
TERMEl=TERMEI 7PE 3 

ALL DIFERF (X9M 1~E9 11 ■ A9 l , 9 13 E9 3 ■ A9M 3 TERME2. NA2J 
C-LL DIFERF Y9Mll ■ D9Mll ■ B9Mll ■ M13a09M13,B9Ml3 ■ TERME3 ■ TERMA3) 
TERME3=TERME3+BE 31 
CALL SUM2 (TERME2~TERMA2,TE ME3a-TEHMA3 ■ TER E2,TERMA21 
TERME2=TERME2+F7ME13 
CALL SUM2 CTERME2~TERMA2.TERMEI.TERMAl9TERME3.TERMA31 
TERME9=TERME3+F5El3 
TERMA9=TERMA3/Fl~A13*F14A1/F4Al21 

CALL SUM2{TERMEe@-lERMA8,TERME9~TERMA9eSU~E~SUMA) 
C --------------------- 13-TH TERM 

C 

! 3 00 CONTI 
IFl6 6LGCllJGO TO 1200 
1'ERME1-=F6PE+F8PE 
fERME2=F7PEl2+F9PE 
CALL SUM2 (TERMEl ■ FBPAsTERME2~-F9PA~TERME3,TERMA3) 
TEAMEl=F7MEl2 ♦F9 E 
CALL SUM2 CTERME3wTERMA3 ■ TERMEl ■ -F9MA~TER~E2 ■ TERMA2J 
TERME.3=F6ME+FBME 
CALL SUM2 CTER~E2 ■ TERMA2 ■ TERME3 ■ F8MA ■ TERMEI.TERMAIJ 
TERME2 =F6 PE +G8PE 
TERME.3=F7PE12+G9PE 
CALL SUM2 ( T ERME2@ G8PA • TEfiME.3 .-G9P.A II T ER ME3 !II TERMA.J) 
TERME2=F7MEL2+G9ME 
CALL SUM2 CTERME3,TERMA3,TERME2 ■ -G9 A~TER~E3.TERNA31 
TERME2=1F6 Mc+G8ME 
CALL SUM2 (TEAME39TERMA3.TERME2.G8MA,TERME3,TERMA3) 
TE~ME3=TERME3+BE12l 
CALL SUM2 (TER~El,TERMAl ■TERME3 ■ -TERMA3 ■ TERME1 ■ TERMAI) 
TERME5=TERM!::l +F5El2 
TERMA5=TERMAI/Fl8Al2*Fl4Al/F4Al3 

C ------------------------- 12-l"H TERM 

C 

C 

1200 CONTINUE 
IF(oNOT.LG(5))GO TO 1100 
TERMEl=F20MEl+F23MEI 
TERME2=F20PEl+F23PEl 
CALL SUM2 CTERMEl*F23MAl,TE~ME2 ■ F23P~l,TERMEl ■ TERMA11 
CALL SUM2 CTE~MElsTERMAlwF2lEI.-F21Al~TERMEl ■ TERMAl) 
CALL 5UM2 (TERMEl.TERMA1~F22E ~-F22AI.TERME15TERMAI) 
TERME2=F20PE!+G23PE1 
TER~E3=F20ME1+G23ME1 
CALL SUM2 lTERME3eG23MAl.TE~ME2 ■ G23PAI.TERME3aTERMA3 
CALL SUM2 CTERME3,TERMA3aG21El ■ -G21Al ■ TERME3eTERMA3) 
CALL SUM2 (TERME3aTEAMA3eG22E1o-G22A1eTERME3eTERMA3) 
CALL SUM2 CTERMEloTERMAleTE~ME3 ■ -TERNA3eTERME2eTERMA2J 
TERME3=TERME2+Fl9El 
TERMA3=TERMA2/Fl8Al2*Fl4A1/F18~13 

CALL SUM2 (SUME,SUMAaTER~E3eTERMA3~SUME.SUMA) 

C -------------------- 11-TH TERM 
1100 CONTINUE 

!F( .. NOT .LG(3) )GO ro 1000 
CALL SUM2 (F9PE22.F9PA22,F9PE23e-F9PA23aTERME2.TERMA2J 

336 
3361 
3362 
3363 
3364 
3365 
3366 
3367 
3368 
.3369 
3310 
3371 
3372 
3373 
3374 
3375 
3376 
3377 
3378 
3379 
.3380 
3381 
3382 
3383 
3384 
3385 
3386 
3387 
3388 
3389 
3390 
3391 
3392 
3393 
3394 
3395 
3396 
3397 
33"18 

00 
34 l 
3402 
3403 
3404 
3405 
3406 
3407 
3408 
3409 
3410 
34U 
3412 
3413 
3414 



J t;,,--CMPJ!\C:.K 
3415 
3416 
3417 
34 l, 8 
3419 
3420 
.3421 
3422 
3423 
:3424 
3425 
3426 
3427 
3428 
3429 
3430 
.;.'.43!L 
3432 
3433 
3434 
3435 
3436 
3437 
3438 
3439 
34-40 
3441 
3442 
344-3 
3444 
3445 
3446, 
.3441 
3448 
:3449 
3450 
3451 
3452 
3453 
3454 
3455 
3456 
:3457 
3458 
3459 
3460 
3461 
3462 
==463 
3464 
3465 
3466 
3467 
3468 

69 
3 70 

C 

PAGE 67 
CALL SUM2 (G9PE22wG9PA22~G9PE23.-G9PA23.TERME3~TERMA3J 
TERME3=TERME3+BE231 
CALL SUM2 (TERME2.TERMA2 ■ TERME3 ■ -TERMA3.TER~E2wTERMA2J 
TERME2=TERME2+F7PE23 
CALL DIFEHF IX9M22,E9M22,A9M22 X9M23 ■ E9M23 ■ A9M2311TERMEl11TERMAlJ 
CALL DIFERF (V9M22,.D9M22\l)El9M22~V9M23 D9M231189M23~TER1"1E311TEKMA3} 
TERME3=TERME3+~E231 
CALL SUM2 TERME1 ■ TERMAl.TE~ME3 ■ -fERMA3 TERNEl@TERNAII 
TERMEl=TERMEl+F ME23 
C4LL SUM2 ITERMEl eTERMA1,TERME2~TERMA2eTER~E8.TERMA81 
TERME8=TERMEB+F5E23 
TERMA8='TERMA8/F l 8A23*F l 4A2/F4A 22 

1000 CONTINUE 
CALL SUM2 (TERMEB ■ TER~AS ■ SUME,-SUMAiSUME ■ SUMAJ 

C 
C ~=•-----------·---- 10-·TH TERM 

IF{eNOT@LG(l}iGO TO 900 
TERME2=F6PE+F8PE 
TE~ME3=F7PE12+F9PE12 
C~LL SUM2 (TERME2~F8PA,TERME3@-F9PA12.TERME9 ■ 1ERMA9 
TERME3=F7~El2+F9ME12 
CALL SUM2 ( TERME S1 • TER MA91 iEkME3 ~-F9MA12 • T ER ~.EB II TERll4A8 i 
TERME2=F6ME+F8ME 
CALL SUM2 CTE~ME ■TERMABaTERME2~FBMA~TERME9~TERMA91 
fERME2=F6PE+G8PE 
TER~E3=F7PE12+G9PEl2 
CALL SUM2 (TE~ME2,GBPA,TERME3*-G9PAl2@TERME2 ■ TERMA2J 
TERME3=F7ME12+G9MEl2 
CALL SUM2 (TERME2 ■ TERMA2 ■ TE~ME3,-G9MAl2 ■ ERNE2~TERMA2J 
TERME3=F6ME+GBME 
CALL SUM2 (TEHME2.TEAMA2 ■ TEA ■ GBMA ■ TER~E2.TE~MA2) 
TERME2=TERME2+BE121 
CALL SUM2 ITERME9~TERMA9.TE~ME2 ERMA2,TER~E9.TERMA9 
TERME9=TERME9+F5El2 
TERMAQ=TERMA9/Fl8Al2•Fl4A2/F4A231 

C ELP IS NATURAL LO OF ~S*E-16 

C 

CALL SUM2 (TERME9 ERMA9~TERME5~-TERMA5~TERME2@TERMA2) 
IF (TERMA5@EOoO@DO~OR©TERMA2 .. EQ,.O,.OO) GO TO 150 
CHE=TERME2-TE~ME5+DLOG(DABSCTERMA2/TERMA5)) 
IF ( ., LT .. EL P ) T MA 2= 0 ,. 
IF ( ,.LT.ELP) TE ME2=0 .. 

150 CONTINUE 
CALL SUM2 (SUME .. SUMAeTERME2 .. TE.R~A2~SUME.SU~A) 

C 

C -------------------------- 9-TH TERM 'iOO CONTINUE 
IF(.,NOT.LGC5).,0R .... NOT.,LGl4IIGO TO 800 
CALL SUM2 (F23PE1,F23PA1.,G23PEl .. -G23PAl.TERMEl .. TERMA1) 
CALL SUM2 (F23PE,F23PAuG23PE9-G23PA,TERME2,TERNA2) 
TERME2=TERME2+F20PE 
TERME1=TERMEl+F2DPEI 
CALL SUM2 (TE~MEl~TERMAl.TE~ME2.-TERMA2,TER~E1.IEAMAIJ 

CALL DIFERF (X23M1~E23M1.A23M1,Y23Ml~D23M1~B23Ml.TERME2~TERMA2) 
TERME2=TERME2+F20MEI 

341.5 
34 
3417 
34-18 
3419 
3420 
3421 
.J4-22 
3423 
3424 
3425 
3426 
.3427 
3428 
34-29 
34.30 
34.31 
3432 
3433 
3434 
3435 
3436 
3437 
3438 
3439 
3440 
3441 
3442 
3443 
.3444 
3445 
3446 
3447 
3448 
3449 
3450 
3451 
3452 
3453 
3454 
3455 
3456 
3457 
3456 
3459 
3460 
3461 
3462 
3463 
3464 
3465 
3466 
3467 
3468 
3469 
3470 



316-CMPA CK 
34 71 
34 2 
3473 
3474 
3475 
3476 
:,477 C 
3478 
:!479 C 
3480 C 
3481 
3482 
3483 C 
3484 C 
3485 C 
3486 C 
3487 C 
3488 C 
3489 C 
34 0 
3 1 C 
2492 C 
34~3 
3494 C 
34q5 C 
3496 
3497' C 
34'i8 C 
3.f(,99 
3500 C 
.35 0 l C 
3502 
-3503 C 
3504 C 
.3!:05 
3506 C 
3507 C 
3508 
3509 C 
3510 C 
3511 
3512 C 
~ti3 C 
3514 
3515 C 
:3~16 C 
3517 
3'518 C 
3519 C 
3520 
2521 C 
3522 C 
3523 
3=24 C 
3525 C 
3526 

PAGE 68 
CALL D[FERF IX23M~E23M®A23M ■ Y23M ■ D23M.B23M.TERME3eTERMA3J 

TERME3=TERME3+F2 ME 
CALL SUM2 (TERME2,TERMA2.TERME3.-TERMA3,TERME2 ■ TERMA2) 

CALL SUM2 (TERME2wTERMA2,TERMEl.TERMAl ■ TERME3~TERM~3J 

TEAME3=TERME3+Fl9El 
TERMA3=TERMA3/Fl8Al2*Fl4A2/Fl8A23 

CALL SUM2 lTERME3.TERMA3.SUME,SUMA.SUME.SUMAJ 

---------------------- 8-TH TERM 
800 CONTINUE 

IF( NOT~LG(3))GO TO 700 
ZO=Fl3Cl.2.3)*F512.3J/CFl7(2.l)*FlB(l.211131J 
Zl=F7M(2,3) Z2:F9M(2.3.3.2) 
Z4=F7P(2e3J Z5=F9P(2 ■ 31113.2) 
Z7=RBl612,3.1J Z8=G9M(2.3.21113) 
ZlD=G9PC2~J~2 31 Zll=G9P(2.3 ■ 3.2J 

Z2-Z3 

Z3=F9M(2 ■ 31112113) 
Z6=F9P(21131211>3) 
Z9=G9M( 2113 11:2h :;:n 

CALL DIFERFIX9M22.E9M22,A9M22• 9M2311E9M23 ■ A9M23.TERMEl ■ TER 

Zll•(Z2-Z3) 
TERMEl=TEHMEl+F7ME23 

Z5-Z6 
CALL SUM2(F9PE22.F9PA22 ■ F9PE23 ■ -F9PA23 ■ TERME2.TERMA2J 

Z4* Z5-Z6) 
E2=TERME2+F7PE23 

Z8-Z9 
CALL DIFERF(V9M23,09M231189M23.Y9M22.D9M22~B9M22~TERME3~TERMA3) 

Z1 *( Z8-Z9) 
TERME3=TERME3+F7ME23 

Zl0-Z11 
CALL SUM2(G9PE23gG9PA23 ■ G9PE22.-G9PA2211>TERME4®TERMA4) 

Z 4 * ( Z 1 0- Z l 1 ) 
TERME4=TERME4+F7PE23 

Zl* Z2-Z3} + Z4*(Z5-Z6) 
C SUM21TERMEleTERMAl.TERME2.TERMA2@TERME1$TERMA11 

Zl*(Z8-Z9) + Z4*(Z10-Zl1) 
CALL SUM2(TERME3.TERMA3~TERME4.TERMA4.TERME2~TERMA2) 

Z7* (Z1>1<(ZS-Z9) + Z4*(Zl0-Z11H 
TERME2=TERME2+8E231 

Z!*(Z2-Z3)+Z4*(Z5-Z6)+Z7*(Zl{Z8-Z9}+Z4(Zl0-Zl1t! 
CALL SUM2CTERME1• Al,TERME2,TERMA2sTERME3eTERMA3) 

ZO•{l1*(Z2-Z3 +Z4*(Z5-Z6)+Z7*(Zl*(Z8-Z9J+Z4•(Z10-Zl1))) 
TERME.J=TERME3 E23 

3471 
3472 
3473 
3474 
3475 
3476 
3477 
3478 
3479 
3480 
3481 
3482 
3483 
3484 
3485 
3486 
3497 
3488 
3489 
3490 
3491 
3492 
3493 
3494 
34g5 
3496 
34'97 
3498 
3499 
3500 
3501 
3502 
3503 
3504 
3505 
3506 
3507 
3508 
3509 
3510 
3511 
3512 
3513 
3514 
3515 
3516 
3517 
3518 
3519 
3520 
3521 
3522 
3523 
3524 
3525 
3526 



3527 
3528 C 
3529 C 
~530 
35.31 C 
3532 C 
3533 
3534 
3535 
3536 
3537 
~538 
3539 
.3540 
354,l 
3542 
3543 
3544 
3545 
3546 
3547 
3548 C 
3549 
3550 C 
355 A C 

C 

C 

Pt!:GE 69 
TERMA3=TERMA3*Fl3A/(Fl7A2l*FIBA23J 

CALL SUM2 (TE~ME39TERMA3~SUME@SUMA,SUME@SUMA) 

----------------------- 7-TH TERM 700 CONTINUE 
IF(.NOT@LG(6))GO TO 600 
TERME1=F20ME2+F23ME2 
TERME2=F20PE2+F23PE2 
CALL 5UM2 (TERMEl~F23MA2,TERME2 ■ F23PA2 ■ TERMEl$TERMA1) 
CALL SUM2 ITERMEl1TERMAl~F2lE2~-F2lA2~TERMEl~TERMAl) 
CALL SUM2 (TERMEl®TERMAl~F22E2 ■ -F22A2~TERME1 ■ TERMAl) 
TERME2=F20PE2+G23PE2 
TERME3=F20ME2+G23ME2 
CALL SUM2 (TERME3.G23MA2~TERME2~G23PA2wTERME3.TERMA3J 
CALL SUM2 CTERME3,TERNA3.G21E2~-G21A2~TERME3@TERNA3J 
CALL SUM2 (TERME3 ■ TERMA3 ■ G22E2a-G22A2.TERME3.TERMA3) 
CALL SUM2 (TERMEl@TERMAl~TERME3~-TERMA3.TERME2@TERMA21 
TERME3=TERME2+F19E2 
TERMA3=TERMA2/F17A21•Fl3A/FlSA22 

CALL SUM2 ISUME ■ SUMA,TERME3 ■ TERMA3.SUME.SUMAJ 

*~--------------------··- 6-TH TERM 
600 CONTINUE 

1Fl ■ NOT.LGl4) ■0R •• NOT ■ LGC51)GO TO 500 
CALL SUM2 CF23PE ■ F23PA ■ G23PE,-G23PAaTERNEl ■ TERMAIJ 
TERMEl=TERMEl+F20PE 
CALL SUM2 (F23PElwF23PAl,G23PEI.-G23PAl.TERNE2~TERMA2J 
TERME2~TERME2+F20PE1 
CALL SUM2 CTERME2 ■ TERMA2 ■ TERMEI.-TERMAl,TERME2 ■ TERMA2l 
CALL DIFERF CX23M.E23M~A23M,Y2JM ■ D23M,823M ■TERMEl,TERMAI) 
TERMEl=TERME1+F20ME 
CALL D IFE RF OC23 Ml@ E231\il 1 • A23M 1 • 'I' 23M l ■ 02 3Ml • 823M 1 lll TERME3!'> TER MA3) 
"rERi'>'!E3=TERME3+F2 OMEI 
CALL SUM2 [TERME3.TERMAJ,TE~ME1.-TERMAl ■ TERME3 ■ TERMA3) 
CALL SUM2 (TEKME3~TERMA3 ■ TERME21TERMA2~TERME31TERMA3) 
TERME3=TERME3+F19El 
·rER~A3=TERMA3/F1 7 Al 2:it<F l 3A/F 18A23 

C-LL SUM2 (TERME3.1ERMA3,SUME,SUMA ■ SUME ■ SUMAI 

35:52 
3553 
3554 
3555 
3556 
3557 
.3558 
3559 
3560 
3561 
3562 
3563 
.3564 
3565 
3566 
2:567 
3568 
3569 
3510 
35 71 
2~72 
3573 
3574 
3515 
3516 
3577 
.3578 
.3579 
3580 
3581 
3582 

C ---------------------- 5-TH TERM 500 CONTINUE 
TERMA9::::0.,0DO 
TERME9:Q.,ODO 
IFC.NOT.LGC5).o~ •• NoT~LGC6)JGO TO 400 
CALL SUM2 (F21E3.F2lA3eF22E3.F22A3~TERMEl§TERMA1) 
CALL SUM2 (G2!E3~G21A3.G22E3,G22A3.TERME2,TERMA2) 
CALL SUM2 {TERMElgTERMAl,TE~ME2~-TERMA2iTERME1,TERMAi) 
TERME1=TERMEl+Fl9E3 
TEAMAl=TERMAI/Fl7A3l/Fl7A32 
CALL DIFERF (X23M2,E23M2.A23M2~V23M2@D23M2~B23M2~TERME3@TERMAJ) 
CALL SUM2 {F23PE2~F23PA2~G23PE2,-G23PA21TERME4.TERMA4) 
TERME4=TERME4+F20PE2 

3527 
3528 
352g 
3530 
3531 
3532 
3533 
3534 
3535 
3536 
3537 
,3538 
3539 
3540 
3541 
.3542 
3543 
3544 
3545 
3546 
3547 
3546 
354.9 
3550 
3551 
3552 
3553 
3'554 
3555 
3556 
3557 
3558 
3559 
3560 
356I 
3562 
3563 
3564 
3565 
3566 
3567 
3568 
3569 
3570 
3571 
3572 
3573 
3574 
3575 
3576 
3577 
3578 
3579 
3580 
3581 
3582 



316-CMPACK 
3583 
3584 
3585 
2586 
3587 
3588 
358~ 
3590 
3591 
..::592 
3593 
3594 
,3595 
3596 
3597 
3598 C 
;: :: 99 
3600 
3601 
3602 
3603 
.36C4 
3605 
3606 
3607 
3608 
3609 
3610 
3611 

PAGE 70 
TERME3=TERME3+F2 ME2 
CALL SUM2 CTERME4.TERMA4~TE~ME3 ■TERMA3~TERNE9 ■ T I 
TERME9=TERME9+Fl9E2 
TERMA9.-=l'ERMA9/F1 7A2 ./Fl 7A23 
CALL SUM2 CTERMEl,TERMAl.TERME9 ■ TERMA9~fERME4~TERNA41 
CALL 5UM2 (F23PE1 ■ F23PA ~G23PEl ■ -G23PAl ■ TERME2.TERMA21 
TER'IIIE2=TERME2-t-F2 OPE 
CALL DIFENF (X23M1,E23Ml~ 3Ml~Y23Ml~D23Ml~B23Ml~TERME3.TERMA31 
TERME3=TERME3+F20MEI 
CALL SUM2 (TERME29TERMA2~TE~ME3,.TERMA3 fEAMElelERM~l) 
TERMEl=TERME1+F19El 
iERMAl=TERMAi/F17A12/F17Al3 
CALL SUM2 (TERM E4 ~ T ERMA4 ~ TE RME l i; TERM A 1 ~ TER ME9., TERMA9) 
TERMA9=TERMA9*Fl2A 
CALL SUM2 (SUME,SUMA~~ERME9~TER~A9~TERME4,TER~A4) 

GO TO 300 
400 CONTINUE 

TERME4=SUME 
lERMA4=SUMA 

JOO CONTINUE 
SWD3=Q.,DO 
DSli'i=0,.000 
IFCTERME4~GTs174@DOJ LSW=eFALSEe 
IFC.NOT.LS-JWRITEC6w9DDO)THETA@TERME4eTERMA4 
lF(eNOToLSW) RETURN 
IF {TERME4~GT@-EXPMIN) S~D3=DEXP(TERME4)$TERMA4 
RETURN 

9000 FORMAT€' BWD3®~!P3Gl2 .. 4) 

613 
3614 
3615 
3616 
3617 
3618 
3619 
3620 
3621 
3622 
3623 
3624 
3625 
3626 
3627 
::628 
3629 
3630 
3631 
3632 
3(: 33 
3{;34 
3635 
3636 
3637 
3638 

SUBROUTINE FNOD3 
C 
C ----- THIS ROUTINE IS FOR STEP RELEASE WITHOUT DISPERSION 
C ---- FOH THREE-NUCLIDE CHAINS 
C 
C Kl .. NE,. K2 .. NE., K3 
C 

C 

IMPLICIT 
* REAL*8 (~-H.,O-Z) 

LOGICAL LSh 
COMMON /LLL/ * LSN,LSi..i 
COMMON/FFFFF/ ENAMEC3).,THALFC31.,CIN(3J.,ALAMB(3J.,ACl3).,RC3J., 

* GAP(6).,TO,T,P,ETA~THETA.,V.,SCL 
COMMON /XXX/ 

+ XX5s XX6 XX7., XX19., 
+ xx29., XX39 

DATA EXPMI~/174@00/ 
DATA ELP/-34.5387764/ 

c ••• DEGIN CALCULATIONS FOR THREE MEMBER CHAINS@ 
C 

F4A12l=F4(t.,2.1,3) 
F4A13i=F4(1,3.,l,2) 
F4A122=F4Cl,2D2.3) 
F4A231=F4(2.3,l,2) 

3583 
3584 
3585 
3586 
3587 
3586 
358'1 
3590 
3591 
3592 
3593 
35'94 
3595 
3596 
3597 
3598 
3599 
3600 
:3601 
3602 
3603 
3604 
3605 
3606 
3607 
3608 
3609 
3610 
3611 

? ~3!-------~~-
3614 
3615 
3616 
3617 
3618 
36).9 
3620 
3621 
3622 
3623 
3624 
3625 
3626 
3621 
3628 
3629 
3630 
3631 
3632 
3633 
3634 
3635 
3636 
3637 
3638 



316-CMPACK 
3639 
3640 
3641 
3642 
3643 
3644 
2645 
3f.46 
36-47 
3t48 
3649 
3650 
3651 
3652 
3653 
3654 
3655 
3656 
3657 
3658 
3(:,59 
3660 
36€1 
3662 C 
3663 
3664 
3665 
3666 
3667 
3tl68 
3669 
3670 
3671 
3672 
36'13 
..3674 
3675 
3676 
3677 
3678 
3619 
3680 
."3681 
3682 
36S3 
3684 
3685 
3686 C 
3687 C 
-3688 
3689 
3690 
3691 
3692 
.36g3 
3694 

P~GE 71 
F 12A 12:::::F 1 2 ( 1 w 2} 
F13A=F13(1fj21,3) 
F14Al=F14(1~2,3ell 
Fl4A2=Fl4{1~2,3~2) 
F 15A 2 3: F 1 5 ( 2 , 3) 
F l 7 A 12=F l 7 Cl i, 2) 
F 17A 13-=Fl 7( 1 9:J) 
Fl7A21=F17(2-l) 
F!7A2J=Fl7(2~3) 
Fl7t\31=F17(3,l) 
F17 7(3s2) 
F18A12= 18(1,1,2) 
Fl8Al3'=Fl8(l~l,3) 
Fl8A23=FlB(l,2~3J 
Ft8A22=Fl8(2,2~3} 
CALL FF3D (1~2 ■ FJOEl2J 
CALL FF30 (l~3~F30El3) 
CALL FF30 (2e3,F30E23) 
CALL FF31 (l.2~3tF31E) 
CALL FF33 (1~2$F33El2} 
C4LL FF33 C1~3@F33El3J 
CALL FF33 (2w3,FJ3E23) 
RETURN 

ENTRY BNOD3(SNODl@SNOD2,SNCD3 ■ NT~JJ 
LSN=,.fRUE .. 
T AU=T•V /SCL 
SA VET:::::fHC.:T A 
l"HMT=THET A-TAU 
F34A l=F34( l) 
F34A2=F34( 2) 
F34A.3=F34(:3) 
CALL (l.2.F5E12) 
CALL (lw3eF5E13) 
CALL FF5 (2•3~F5E23) 
CALL FF19 (l~F1SE1) 
CALL FF19 (2~Fl9E2, 
CALL FF19 (3~Fl9E3) 
G34Al=o.o 
G34A2=0 .. 0 
G34A3-=0 "0 
IF (THMT.,LT .. O,.ODJ GO TO 180 
1'HET A=THMT 
G34Al=F34(1) 
G34A2=F3-4(2) 
G34A3=F34 ( 3) 
THETA=SAVET 

--- 14-TH TERM 
180 TERMA9=F34Al-F34A3 

TERME l=XX7-XX l 9 
TERM41=G34A3-G34Al 
CALL SUM2 (0$0DO.TERMA9~TERMEl~TERMAl.TERME9 .. TERMA9) 
IF (TERMA9.,NE,.O.,DO) GO TO 190 
TERME9=0.,DO 
GO TO 200 

3639 
3640 
3641 
3642 
3643 
3644 
.3645 
3646 
3647 
3648 
3649 
3650 
365! 
3652 
3653 
3654 
3655 
3656 
3657 
.3658 
3659 
3660 
3661 
3662 
3663 
3664 
3665 
3666 
3667 
3668 
3669 
3670 
.3671 
3672 
3673 
3674 
3675 
3676 
3677 
3678 
3679 
3680 
3681 
3682 
3683 
3684 
3685 
3686 
3687 
3688 
3689 
3690 
3691 
.3692 
3693 
3694 



l &···CMPA.CK 
3695 
3696 
369.1 C 
'.;698 C 
.3699 
3700 
3 0 1 
3702 
3703 
37'04 
3705 
3706 
3707 
3108 
3709 
3710 C 
271 l C 
3712 
;: 71.3 
3714 
3715 
3716 
3717 
3718 
3719 C 
3720 C 
3721 
3722· 
~123 
.37 24 
3725 
3726 
3727 
3728 
::,72g C 
3130 C. 
37.31 
3732 
3733 
37.34 
3735 
3136 
3137 
3738 
3139 C 
3740 
3741 
3742 
3743 
3744 
3745 C 
3746 C 
3141 
3748 
3749 
3750 

PAGE 7 
190 TERMA9=TERMA9*Fl4Al/F1BAl3/F4Al2 

TERME9=TERME9+F5El3+F30E 3 

---- 13-TH TERM 
200 CALL SUM2 CF3lE F34A3.F30El2.-F34AlaTERMElwTERMAl) 

TERMA8=0.,D 
TERME8=0., 0 
CALL SUM2 IF31E ■ G34A3,F30El2,-G34Al~TERME3 ■ TERMA3J 
TERME3=TERME3+XX5-XX19 
C-LL SUM2 CTERMEl ■ TER ~ ©TE~ME3w-TERMA3 ■ TER~ElwTER I 
IF CTERMAl®Ea.o.DD) GO TO 210 
TERMEl=TERMEl+F5~12 
TERMA1=TERMAl*F14Al/FlBAl2/F4Al31 
TERMEB.:::::TERMEl 
lERMA8=TERMAl 

---- 12-TH TERM 
210 TERMA3=:F34A3-G34A3 

TERMA4=F34A l-G34 Al 
CALL SUM2 CF33E1J,-TEHMA3~0®DO~TERMA4~TERME1$TERMA11 
IF CTERMA1.Ea.0~00J GO TO 220 
TERMEl=TERMEl+FlYEI 
TERMAl=TERMAl*Fl4Al/F18Al2/Fl8Al3 
CALL SUM2 (TEAME9 TERMA9.TE~MEl ■TERMAl.TERME9~TERMA9J 

--- 11-fH TERM 
220 TERMAl=F34A3-F34A2 

TERMA3=G34A.3-G34A2 
TERM Es= XX.6- XX 19 
CALL SUM2 co.oo.TERMA1,TERME3~-TERMA39TERME1.TEAMAI) 
IF (TERM41.EOeOeDO) GO TO 230 
TERMAl=TEHMAl•Fl4A2/F18A23/F4Al22 
TERMEl=TERMEl+F5E23+F30E23 
CALL SUM2 ITERME9~TERMA9aTERMEl ■ TERMAl@TERME9wTERMA9) 

---- 1 o-n; TERM 
230 CALL SUM2 CF3lE~F34A3.F30E12,-F3 2 ■ TERMEl• ERMAll 

CALL SUM2 (F31EsG34A3oF30El2 ■ -G34A2tTERME3 ■ TERMA3) 
TERME3=TERME3+XX5-XX19 
CALL SUM2 (TERME1oTERMAl ■ TERME3o-TERMA3 ■ TERMEl ■ TERMA1J 
IF (TERMAl@EO.OeDO) GO TO 240 
TERME1=TERME1+F5E12 
TERMAl=TERMAl/Fl8A12*F14A2/F4A231 

240 CONTINUE 
ELP IS NATURAL LCG OF o5•E-16 
CALL SUM2 CTERME1.TERMA1,TERME8~-TERM48 ■ TERME2,TERMA2 
IF (TERMAleEOoOeDOeOR6TERMA2eECoO~DD) GO TC 250 
CHE=TERME2-TERME1+DLOGCDABS(TERMA2/TERMAllJ 
IF CCHE®LToELPJ TEHMA2=0eDO 

250 CALL SUM2 (TE~ME99TERMA9oTE~ME2~TERMA2.TERME9®TERMA9) 

9-TH TERM 
TERMA~J;F 34A.3-G34 A3 
TERMA4=F34A2-G34~2 
CALL SUM2 (F33ElJ&TERMA3,F33E12,-TERMA4oTERME19TERMAl) 
IF (TERMAloEOoOeDO) GO TO 260 

3695 
3696 
3697 
3698 
3699 
3700 
3701 
37 2 
3703 
3704 
3705 
3706 
3707 
3708 
3109 
3710 
.3711 
3712 
3713 
3714 
3715 
371.6 
3717 
3718 
371(} 
3720 
3721 
3722 
3723 
3724 
3725 
3726 
3727 
3728 
3729 
3730 
3731 
3732 
3733 
3734 
3735 
3736 
3737 
3738 
3739 
3740 
3741 
3742 
3743 
3744 
3745 
3746 
3747 
3748 
3749 
3750 



316-C~PACK 
3751 
3752 
3753 
.3754 C 
3755 C 
3156 
3757 
.3758 
.:'.:759 
3760 
3761 
3762 
3763 
37t4 
3765 
3766 
3767 
3768 
3169 
3170 
3711 C 
~772 C 
3773 
3774 
3775 
3776 
':.111 
3778 
3119 
3780 C 
3781 C 
37€!2 
37€3 
3784 
3785 
3786 
3787 
3788 
3789 C 
3790 C 
3791 
3792 
3793 
37g4 
3795 
:3796 
3797 
3798 
3799 
3800 
3801 
3802 
3803 C 
3804 
3805 C 
3806 
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1'ERME1=TERMEl+F19El 
TERMA1=TERMA1/F18Al2*Fl4A2/Fl8A23 
CALL SU~2 CTERME9®TEkMA9sTE~MEleTERMA!~TERME9~TERMA9J 

&-n-1 TERM 
260 TERME1=F5E23+F30E23 

TERM41=Fl3A/(F17A21•F18A2~) 
XX69R=XX6-XX19 
CALL SUM2 (XX69R»G34A3oXX69R~-G34A2.TERME2oTERMA2) 
CALL (OoOO.F34A3-F34A2oTERME2e-TERMA2.TERME2~ 2) 
TERM RMA1•TEHMA2 
TERME3=TERMEl+TERME2 
TERMEl=F5E23+F30E23 
TERMA1=Fl3A/(Fl7Al2*Fl8A22) 
C4LL SUM2 {XX6-XX29~G34AJ,XX6-XX29@-G34A2.TERME2.TERMA2) 
CALL SUM2 (0®00,F34A3-F34A2.TERME2,-TERMA2.TERME2mTERMA2J 
TERMAl=TERMA1•TERMA2 
TERME1=TERME1+TER~E2 
CALL SUM2 ITERME3,TERMA3eTERMEltTERMAI.TERMEl~TERMA1) 
CALL SUM2 ITERME9DTERMA99TERME1,TERMAl~TERME9~ J 

7-TH TERM 
TERM~l=F34A3-G34A3 
TERMA3=F34A2-G34A2 
CALL SUM2CF33E23.TERMA1.DsDD~-TERMA3~TER~EleTER~AII 
IF CTERMA1$EO.O@DO) GO TO 270 
TERME1=TERMEl+F19E2 
TERM41=TERMA1/Fl7A21*F13A/F18A22 
CALL SUM2 CTERME9 ■ TERMA9§TERMEl~TERMAl§TERME99TERMA9J 

6-TH TERM 
270 TERMA3=F.34A3-G.J4AJ 

TERM~4=F34A2-G34A2 
CALL SUM2 CF33~13~TERMA3~F33E12~-TERMA4 ■ TERMEl ■ TERMAI) 
IF (TERMAl.ca.o.DO) GO TO 280 
TERME1=TERMEl+F19E1 
TERMA1=TERMA1•F13A/F17A12/Fl8A23 
CALL SUM2 (TE~ME9,TERMA9,TE~ME1,TERMAl~TER~E9~TERMA9) 

5-TH TERM 
280 IF (F34A3oEO ■ OeDO.ANDoG34A3.E .O.DO) GO TO 290 

IF (F34A3.Ea.1.oo.AND.G34A3 •• 1.ooi GO TO 290 
TERMEl=F19E2+F3JE23 
TERMAl=l ■ DO/CFl7A21*Fl7A23) 
TERME2=F19El+F33El3 
TERMA2=leDO/(F17A12*F17A13) 
CALL SUM2 (TE~ME1,TERMA1 ■ TERME2»TERMA2~TERME3 ■ TERMA3) 
TERME2=Fl 9E3 
TEAMA2=1eDO/(F17A3!•Fl7A32) 
CALL SUM2 (TERME3@TERMA3,TER~E2,TERMA2@TERMEl~TERMAl) 
TERM~l=TERMA1*F12A12•(F34A3-G3443) 
CALL SUM2 (TERME9 ■ TERMA9sTERME1,TER~Al,TERME99TERMA9) 

290 TERM~9=TERMA9*2~DO 

SNOD3=0.,l)0 

3751 
3752 
3753 
3754 
3155 
3756 
3757 
3758 
3759 
3760 
3761 
3762 
3763 
3764 
3765 
3766 
3767 
3768 
3769 
3770 
3771 
3772 
3773 
3774 
3775 
3776 
3777 
3778 
3779 
3780 
3781 
3782 
3783 
3784 
3785 
3786 
3787 
3788 
3789 
3790 
3791 
3792 
3793 
3794 
37q5 
3796 
3797 
3798 
3799 
3800 
3801 
3802 
3803 
3804 
3805 
3806 



PAGE 7•4 J 1 6-C M PA CK 
3807 
3808 
.2809 
3810 
.3811 
_;812 

DSN=O 3607 
IFITERME9.GT.l74.0DI LSN=eFALSEo 3808 
IF( ■ NOT5LSN}~RITE(6.9000)THETAaTERME9.TERMA9 3809 
lF(,.NOT.,LSN) RETURN 3810 
IF ITERME9eGT.-EXPMINJ SNOD3=UEXP(TERME9l*TERMA9 3011 
RETURN 3812 

3813 9000 FORMAT(' □N003 1 .1P3G12.4) 3813 

___ ___J_fil_L_ ___ -;E:--:-N+:D~-::::-:---.~::=--:,:-::,:-:-~~....,,."""J?"~-:-,""""r--------·------------------....; 
3815 SUBRO INE 1 I• , ,B1 
3816 IMPLICIT REAL•B (A-H,O-Z) 
3Dl7 COM~ON /FFFFF/ ENAMEC3J,THALFl3J.CIN(3).,ALAMB(3JeACl3)~R(31. 
381B * GAPC6}1TO~T.P,ETA.THETA.v.scL 
3819 B16E=(C(ACCI)•RCIJ-AC(Jl$R(J)J/(AC(I)-ACCJJJ-R(KJJ*(T*V)/5CL) 
3820 RETURN 
3821 END 

3816 
3817 
3818 
38!9 
3620 
3821 



Appendix 3 

Description of input data to a GETOUT run 

As is evident from Appendix 1, two input data files 

are required for a GETOUT run. 

File 1 is a source strength file that is described 

in Appendix 1 . 

File 5 with other information is described below. 

A listing of the input data cards in file 5 follows 

immediately after the following description: 



,-1. (1 card) FORMAT (4L5) 

Variables: LINK, PUNCH, WRITEX, MIGOUT 

LINK= .TRUE. => Addition of the chain fragments from 

SINGLE, EQUAL, DOUBLE, TRIPLE and 

SPEC to the total nuclide flow as a 

function of time. If LINK= .FALSE. 

only the chain fragments are obtained, 

i.e. not the line printer plot and 

the result punch. 

PUNCH= .TRUE.=> Punchout on data set 7 of nuclide 

inflows as a function of time. 

without effect if LINK= .FALSE. 

WRITEX = .TRUE. Printout of time and inflow values in 

clear text to the right of the line 

printer plot. Without effect if 

LINK= .FALSE. 

MIGOUT = .TRUE. Listing of all chain fragments on 

data set 9. If MIGOUT = .FALSE. and 

LINK= .FALSE., the execution is 

terminated with the following 

printout: 

NO OUTPUT WAS SPECIFIED AND AS IT 

IS LATE THE COMPUTER CHOOSES TO 

TERMINATE EXECUTION 



2. (1 card) FORMAT (2I5) 

Variables: NS, J3 

NS = 

J3 = 

Number of time steps in calculation 

of SINGLE fragments. 

Number of time steps per interval for 

DOUBLE and TRIPLE fragments. In DOUBLE, 

the number of time steps is a maximum 

of 9•J3+1 and in TRIPLE 14•J3+1. 

3. (1 card) FORMAT (4E10.2) 

Variables: BREAK, DUR, DIFF, TONNE 

BREAK = 

DUR = 

DIFF = 

TONNE = 

Time of canister breakthrough (years). 

Leach duration (years). 

Diffusion coefficient (m2 /s). 

Number of tonne-equivalents of waste 

that are leached (tonnes of uranium 

in the unirradiated fuel). 

4. (1 card) FORMAT (4E15.4, LS) 

Variables: PERM, GRAD, SPACE, PATH, CLAY 

PERM = Permeability (m/s). 

GRAD = 

SPACE = 

Hydrostatic gradient (m/m). 

Average spacing between fractures in 

the case of rock (m) or porosity in 

the case of soils (rn3;m3 ). 

PATH = Length of transport path (m). 

CLAY = .TRUE.=>SPACE is interpreted as porosity for 

a soil and the retention factors are 

calculated on the basis of mass

based coefficients of distribution. 



CLAY = .FALSE:=>SPACE is interpreted as average fracture 

spacing in rock and the retention 

factors are calculated on the basis of 

surface-based coefficients of distri

bution. 

5. (1 card) FORMAT (F10.0) 

Variables: TUPP 

TUPP = Time for reprocessing (years). If TUPP 

= 0 or TUPP > BREAK, the source strengths 

are calculated at the time of canister 

breakthrough. Otherwise, the source 

strengths are calculated in two steps, 

one up to the time of reprocessing, 

when the source strengths are reduced 

by factors corresponding to the separa

tion in reprocessing, and the other up 

to the time of canister breakthrough. 

If TUPP=0 or TUPP>BREAK: go to step 8. 

6. (1 card) FORMAT (I2) 

Variables: IANT 

IANT = Number of nuclides for which less than 

100% of the inventory in the fuel ends 

up in the high-level waste in connection 

with reprocessing. 



7. ( IANT number of cards) FORMAT (A6, 4X, F 1 0. 0) 

Variables: BNAME, VAERDE 

BNAME = 

VAERDE = 

Name of nuclide for which amount in 

the high-level waste is less than 

100% of the inventory in the fuel. 

The fraction of the nuclide BNAME 

which ends up in the high-level waste 

in connection with reprocessing. 

8. (2 cards per nuclide to be calculated) FORMAT 

(A6, L2/3E10.2) 

Variables: SNAME, AKT, AREAK, VOLK, DOSE 

SNAME = Nuclide name. 

AKT = .TRUE. Linear time scale in SINGLE, otherwise 

AREAK = 

VOLK = 

the time scale will be logarithmic. 

Surface-based coefficient of distri

bution (used for calculation of 

retention factor when CLAY=.FALSE.) (m). 

Mass-based coefficient of distribution 

(m3 /kg) (used for calculation of 

retention factor when CLAY=.TRUE.). 

9. One card with -1 punched in columns 1 and 2 and one 

blank card. 

10. (One card for each EQUAL fragment) FORMAT (A6,4X,A6) 

Variables: SNAME 1, SNAME 2 

SNAME 1 = 

SNAME 2 = 

Parent nuclide 

Daughter nuclide 



11. One card with -1 punched in columns 1 and 2. 

12. (One card for each DOUBLE fragment) FORMAT (A6,4X,A6) 

Variables: SNAME 1, SNAME 2 

SNAME 1 = 

SNAME 2 = 

Parent nuclide 

Daughter nuclide 

13. One card with -1 punched in columns 1 and 2. 

14. (One card for each TRIPLE-EQUAL fragment) 

FORMAT (A6,4X,A6,4X,A6) 

Variables: SNAME 1, SNAME 2, SNAME 3 

SNAME 1 = 

SNAME 2 = 

SNAME 3 = 

Parent nuclide 

Daughter nuclide 

Granddaughter nuclide 

15. One card with -1 punched in columns 1 and 2. 

1 6. (One card 

A6,4X,A6) 

Variables: 

SNAME 1 = 

SNAME 2 = 

SNAME 3 = 

for each TRIPLE fragment) FORMAT (A6,4X, 

SNAME 1, SNAME 2, SNAME 3 

Parent nuclide 

Daughter nuclide 

Granddaughter nuclide 

17. One card with -1 punched in columns 1 and 2. 



18. (One card for each SPEC approximation) 

FORMAT (3A8, I6, 3A8) 

Variables: GNAME 1, GNAME 2, GNAME 3, IAPPR, ENAME 1, 

ENAME 2, ENAME 3 

ENAME(1)= Daughter nuclide in the approximate 

calculation. 

ENAME(2)=1 

GNAME(3)=J 

IAPPR = 

1 = 

2 = 

ENAME = 

Parent nuclide(s) in the approximate 

calculation. 

Code for approximation type. 

Short-lived daughter nuclide 

in radioactive equilibrium with 

its parent nuclide. 

Short-lived parent nuclide which is 

assumed to decay completely before 

start of leaching. 

The chain fragment on which the 

approximation is based (sequence: 

parent, daughter, granddaughter). 

19. One card with -1 punched in columns 1 and 2. 



c1C:-It,CAT/; F/ICL' 'i 
/I;; Co FT J 1 F C d 1 '-- L C ~ I' = f~ TI- o ,.i L Y '--' ·'.;c ~Ju P l 1 l Jo IrJ PUT ( f- U [L l , 1J I SP= S H R • 
I/ LAE:C:"L=(,,,Il'l 
//FTG5FCC1 f[ ~(~A~~~SY5IN 
//0TCEFUL1 re ~,~cu1=n 
//FTJ7rr-c 1 re ~ ,~Cl l=:J 
//FTO~FJ( 1 re ~\SCL1~~.cc0=,~ECFM=UA,~LKSlZE=1~2, 
//FT13FC21 re c~~=1S~I~GLF,L~IT=SYSCft,CISP~~E~. 
II CCL=lFECF~=\SE,L~ECL=32,SLKSIZE=J~41,SP~C~=(321,(10,5)) 
//FT14FUCl CC ~~~=a~JCLOL~,U~IT=SYSCA.CISP=~E~, // □ cr=(RECfh:\SE.L~~CL=J2. □ LKSILE=2~4J,S~AC~=(32\,(10,5)) 
//FT15FC(l re c~~=&&T~IPL[.UNIT=SYSCA,CISP=~E~. 
// CC3=(~ECF~=\SE.L~ECL=J2,3LKS1ZE=224J,SPACE=(3?~,(10,5)) 
//FTl(FC~l cc c~~=l!SP[ClA.UNIT=SYSCfl,CISP=~c~. 
// CC0=(rECF~=\SE.L~ECL=32.2LKSl2E=324J,SPtCE=(324•{1J,5)) 
//FT17FCCl CC 2~~=~SCCSE,UNIT=SY5CA.CISP=~E~, 
// CCP=(LFflL=16,R~CF~=VS8,CLKSIZE=1620J,SPACE=(lE2C,(5U)J 
//FT20FJ01 LC ~)S(ll=~.cc~={RECFW=LA,BLKSIZE=l33) 
//3YSH, CC 4 

T 1 1 
125 20 

loOJ+C:: ~ol~+CS 
1.,cccc-ts 

C 
sp;q -·~ ,,. 

co.:v--.4 
zw;::: 

2.,Gv-C2 
TC99 

Jo CJ+;:,:; 
I 12J 

CoCh.1+.:c 
CS13': 

Eo3v-L.::1 
CSl::37 

l:o:2C-C.: 
F.:,1122€ 

Ee. :3,J-C3 
ri,.2 29 

lo lJ-.:2 
Tt-23( 

lo 10-C2 
Tt-232 

lo 10-.::2 
PA231 

1@<:;0-'2~ 
L 2.32 

U 233 
1 o CJ- C 2 

U 224 
lo tJ-~2 

U 2::: ": 
loGC:-C2 

u 22t 
lo:J-~2 

U 23'.:' 
lo00-C2 

1'!=2 37 
,;;_, t; J-.::: 

PU22E 
lo4J-C2 

FU2J<; 
1., 4:J-{,2 

j.JIJ240 
lo4J-.:'.2 

Pli'241 
lo4J-C2 

PL24::C 
lo 4J-,~2 

PL24t, 
104.::-;:2 

A ~2 41 
luCO-Cl 

AV242.V 
1"c,;-c1 

AM24l 
lo00-C1 

C!V242 

(tv2.43 
~ 0 ;:. )- ,: 2 

(N,?',IJ 

So·~·J--(~2 
Cllf24f 

··oCJ-C2 
-1 

CotCH .. C 

loCC+CC 

lo5J-O•,; 
2Q CJJJ-C.3 

2o3v-J2 

lo4J-i,1 

2oJ,H01 

2o.30-0l 

loJ'.J+04 
1 ~ C O J C·+ ~ C 2o 2TJ6+03 

r 
Listing of files and input data for 

GETOUT run 



U 238 
-1 
Tl-<2 30 
U 233 
U 234 
U 238 
U 23t 
U 23!': 
I\F237 
PL23e 
A!ll242M 
PL239 
PL240 
PU242 
At,1241 
A.,242M 
,Ar,1243 
Cl\,1243 
Ct,12 44 
PU241 
- l 
-1 
U 234 
U 238 
I\P237 
PU238 
PlJ24J 
PL23~ 
AN241 
Afll243 
Cl\#243 
(~2 44 
PL241 
- 1 
J:;A22c 
RA226 
RA226 
TH229 
Tl-'23J 
TH23.':; 
TH232 
PA231 
L 2:?3 
U 234 
U 234 
-1 
/ * 

,:,11;.2(: 
Tt--22S 
1b230 
Tt--2.:0 
Tt--2.:2 
CJA2.:l 
L 233 
L 2 :4 
u 234 
U 23G 
L 23t 
IJ 232 
I\F237 
PL.23e 
!=L239 
~L2.J; 
PU24J 
Al\1241 

Tl-'220 
T!-230 
U 233 
U 2 34 
'J 2:36 
L 235 
t\F227 
PL23<; 
PL2.:9 
PL2 4G 
AM.: IJ. 1 

PU242 
PU238 
/Jt-1242"1 
A l\l 2 4 l 
PU242 
At,1242" 
CJV244 
C/v243 
!=l,241 
C"-'242 
PL242 

Continued. 

~.'\226 
~A226 
Tt-229 
TH230 
Tl-2.:2 
:=i~2.31 
L 2 33 
L 235 
i.. 225 
U 236 
I\P237 

1PU2 42 
2U 234 
2U 234 
2NP237 
10U242 
2U 234 
2PU240 
2Pl.229 
2.~!V241 
2PLJ23£? 
1PU242 

u 238 
Tt-!230 RA22f: 
TH230 RA22c 
u 233 Tt-229 
u 238 
TH230 
u 236 Tl-2 2 
u 235 P,\2 1 
f\P237 u 2 3 
u 234 
u 233 



Appendix 4 

Examples of output from a GETOUT run 



191-PESSFUEL PAGE 3 
INITIATION OF DECAY WITH 

SOURCE STRENGTHS AND HALFLIFES FOR SPENT PWR-FUEL, HALFLIFES ARE ACCORDING TO 
ORIGEN 1 S OATA LIBRARY. SOURCE STRENGTHS ARE TAKEN FROM KBS TR 01 (1977-04-05) 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
.30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
c::;-'l, 

NUCL. 

H 3 
C 14 
SE79 
KR85 
RB87 
SR89 
SR90 
Y 91 
ZR93 
ZR95 
N895 
TC99 
RU103 
RU106 
PD107 
CD109 
AGll0M 
CD 113M 
StH25 
TE125M 
TE127M 
SN126 
r 129 
CS134 
CS135 
CS137 
CE144 
PM147 
SM151 
EU152 
EU154 
EU155 
H0166M 
RA22o 
TH228 
TH229 
TH2.30 
TH232 
PA231 
U 232 
U 233 
U 234 
U 2.35 
U 236 
U 238 
NP237 
PU236 
PU238 
PU239 
PU240 
PU241 
PU242 
011'?-hh 

THALF 

1.2300+01 
5e740Q+03 
6e500Q+04 
le0800+01 
s.0000+10 
1.4300-01 
2e810U+Ol 
le6200-0l 
1. 500Q+06 
le 7900-0 l 
9e590Q-02 
2.1100+05 
1. oaoa-o 1 
1 .. o ooo+oo 
1.0000+06 
1.2400+00 
6.9300-01 
le400Q+Ol 
2.1000+00 
l., 5900-0 1 
2.9800-01 
9.9800+04 
1,.700lH07 
2.0500+00 
3.oooa+o6 
3.0000+01 
7.7900-01 
2. 6200+00 
8. 72 oo+o 1 
1.2000+01 
1.6000+01 
1.a200+00 
1.2000+03 
le6000+03 
1. 91 oa+oo 
7.3000+0.3 
a.oooa+o4 
le4100+10 
.3e 250(H04 
1 .. 2000+01 
1.6200+0~ 
2.4700+05 
7e 1 00<H0B 
2 • .390U+07 
4•':ll00+09 
2.1300+06 
2.ssoa+oo 
a .. 9000+01 
2e440Q+04 
6.7600+03 
l • 4600+0 l 
3. 7900+05 
i:.t_t'\f"llnAi/'\7 

co 
7.3000+02 
1.4500+00 
.3.9500-01 
1.1200+04 
l • 92 00-05 
7a990U+05 
7e620Q+04 
1.0500+06 
l .8600+00 
1.5700+06 
1.5800+06 
l.4300+01 
l.4200+06 
6.1800+05 
1.1100-01 
4.5200-06 
4e.J-100+03 
1.1700+01 
9.4500+03 
3. 33 oo+o.3 
1.aooo+o4 
5e6900-0l 
3.7500-02 
2.6500+05 
2.5100-01 
1.0900+05 
l .2300+06 
1.0100+05 
1.2600+03 
le0600+01 
7.3400+03 
7.860Q+03 
d.2000-04 
1•1200-08 
1.2100-03 
2.aooa-oa 
1 .3800-05 
2.1300-11 
1.g700-05 
5 .4 l 00-0..3 
4.1600-05 
6.1200-01 
1. 4800-02 
2.7100-01 
3 e l 500-0 l 
3. 2800-0 l 
.3. 7400-0 l 
2.7800+0..3 
3.1800+02 
4 e900(H02 
1.1000+05 
lati30<.J+OO 
"".l ~ 1 l"\r'\_ 1! C 

ALAMO 

5.6350-02 
le2080-04 
o.o 
6.41 ao-02 
o.o 
4.8470+00 
2.4670-02 
4e2790+00 
4.6210-07 
3 .. 8720+00 
7. 2280+00 
3 .. 2850-06 
6.4180+00 
6. 931 o-o 1 
o.o 
o.o 
o.o 
o.o 
2 • 5670-01 
4.3590+00 
2e3260+00 
o.o 
4.0770-08 
3 • .3810-01 
2 .. 3100-07 
2.310 a-02 
8.8980-01 
2.6460-01 
7 .. 9490-03 
o .. o 
4.3320-02 
3.8090-01 
o.o 
4 • .3320-04 
3.6290-0 1 
9.4950-05 
8.6640-06 
4.9160-11 
2.1330-05 
9.6270-03 
4.2790-06 
2.8060-06 
9.7630-10 
2.9000-08 
1 • 5370-1 0 
3.2540-07 
2.4320-01 
7.7880-03 
2.8410-05 
1.0250-04 
4.7480-02 
1.8290-06 
0 i::.Lt1.r. -r"'l. 

ANZERO 

1 .2950+04 
1.2010+04 
o.o 
le7450+05 
o.o 
1.6480+05 
3 .. 0890+06 
2.4540+05 
4.0250+06 
4.0540+05 
2.J.860+05 
4.3530+06 
2.2130+05 
8.9160+05 
0 " 0 o.o 
0 • 0 
o.o 
3.6810+04-
7.6390+02 
7.7390+03 
o.o 
9.1970+05 
7.8370+05 
1.0860+06 
4.7180+06 
1.3820+06 
.3.8180+05 
1.5850+05 
o.o 
1.6940+05 
2.0640+04 
o.o 
2.5850-05 
3.3340-03 
2 .94C.-0-04 
1.5930+00 
4.3330-01 
9 .2370-01 
5.6200-01 
9.7230+00 
2.3950+05 
1.5160+07 
9.3440+06 
2.0500+09 
1.ooao+o6 
1.5380+00 
3.5700+05 
lell90+07 
4e7790+06 
2e3170+06 
8.3660+05 

LISTING OF SOURCE STRENGTHS 

THALF = HALF-LIFE 

CO = ACTIVITY UPON 

DISCHARGE FROM 

REACTOR 

ALAMB = DECAY CONSTANT 

ANZERO = CO/ALAMB 



9:1.-PE SSFUEL 
55 
56 
51 
58 
59 
60 
61 
62 

PAGE 
AM242M 
AM243 
CM242 
CM24.3 
CM244 
CM245 
CM246 
CM248 

FISSICN PRODUCTS: 

1 H .3 
2 C 14 
3 KR85 
4 SR89 
5 SR90 
6 Y 91 
7 ZR93 
8 ZR95 
9 NB95 

10 TC99 
11 RlJ103 
12 RU106 
13 S13125 
14 TE125M 
15 TE127M 
16 I 129 
17 CS134 
18 CS135 
19 CSL37 
20 CE144 
21 PM147 
22 SM151 
23 EU154 
24 EU155 

DECAY CHAINS: 

l CM246 
PU242 
U 238 
U 234 
TH230 
R-4226 

2 
CM244 
PU240 
u 236 
TH232 
TH228 

3 

CM243 
PU239 

4 
1 .. 520Qt-02 
7 .. 650Q+03 
4.,4600-01 
3.,2000+01 
1 .. a2oa+o1 
8 .. 260Q+03 
4e710O+03 
3, .. 5200+05 

AM242M 
CM242 
PU238 
U 234 
TH230 
RA226 

CM248 
PU244 
PU240 
U 236 
TH232 
TH228 

AM243 
PU239 

8 .. 3600+00 
2wlOOQ+Ol 
3.,4500+04 
3 .. 9600+00 
3 .. 000Q+03 
4.,3200-01 
9.2000-02 
l .. 1800-06 

PU236 
U 232 
TH228 

4 .. 5600-03 
9 .. 0610-05 
1.,554a+oo 
2., 166Q-02 
3.,ao9a-02 
8.3920-05 
1 .. 4 720-04 
l .. 969Q-06 

},.833Q+03 
2 .. 3180+05 
2 .. 2200+04 
1 .. 8280+02 
7 .. 8170+04 
5., 1480+03 
602510+02 
5 .. 9920-01 

LISTING OF FISSION PRODUCTS. 

LISTING OF DECAY CHAINS IN DECAY. 
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PA231 

4 CM245 
PU241 
AM241 
NP237 
U 233 
TH229 

5 
PA23l 



135-GALSDISP P~GE lo 
CHANGED ACT! VITI ES A.T T HE T I ME Of REf.l'RUCt:SSING= 10.it)OO YR AT 'I'HE TIME OF PROCESSING, 

NA fNR NUKL!D SF CLEkO ANZERO 
A LISTING OF CHANGED ACTIVITIES 

l l H 3 o .. o o .. 0 0 .,o 
AT THE TIME OF REPROCESSING 

2 2 C 14 0 .. o o .. 0 0 .,o IS OBTAINED. 
3 4 K.R85 o .. o o .. 0 0 .. o 
4 6 SR89 l,. 00 00 1.,1040-16 ls466Q-16 SF = FRACTION OF NUCLIDE LEFT 5 1 SR90 l 1100)0 :..> ,.Y54,H·04 2,.414U+06 
6 8 y 91 l.OOJO 2.,748tJ-l.3 6 .,424 0-14 AFTER REPROCESSING 1 9 ZR9.J l., 00 00 loB60U+OO 4.0250+06 

CZERO B 10 ZR<;5 1 .. oouo 2.,..::sy1a-11 L "1750-12 = ACTIVITY AFTER REPROCESSIN'-' 9 l1 NIJ95 1 .. 0000 6.437U-2o 8e90(JQ-27 
ANZERO = 10 12 TC99 l .,OOOO l .. 430U+01 4 .. .3530+06 CZERO/DECAY CONSTANT 

11 13 RUl O.J 1 .. 0000 1.,9020-22 2.,9630-23 
12 14 RU106 1 .. oouo oc 0,j5U+02 801070+02 
l:J 19 S0125 leOOJO 7 .. 25.30+02 2.d2!:>0+03 
14 20 H:l25M 1 .. 0000 3 • tH.H3U- l 6 8 .. 9190-17 
15 21 TE127M 1 .. 0000 1 .. 4240-06 6 .. 12.:Ja-o 1 
16 23 1 129 0 .. 0100 3 .. 750U-04 9ol97CH03 
17 24 CSl 34 loOOOO 9,.0l~U+O.J 2 .. <..,65CH04 
18 25 CSl.35 1 .. Ou JO 2 .. 5100-01 1 .. 0860+06 
19 26 CSl.37 1 .. 0000 8o65l(H·04 3" 7440+06 
20 21 CE:144 l .. 0000 1., 6lHCH·02 l .. 889tH02 
21 28 PM14 7 leOOJO 7 .. 167U+03 2 .. 709C+04 
22 29 SI.U51 1.,0000 l•lb4U+OJ 1 e464U+05 
23 31 EU154 l .. OOJO 4 .. 7590+03 1.0<J9Q+05 
24 32 EU155 1,. 00 00 le7430+02 4e57cHH02 
25 61 CM246 1 .. 0000 9 • l tH.:oU-02 6e242Q+02 
26 55 AM242M 1 .. 0000 7e987Q+OO 1.7520+03 
21 52 PU242 0.0050 7 .. 65011-03 4 .. 18J(H0.3 
28 57 CM2'+2 l .,oo 00 ~ .. 017CHOO 5 .. l5dQ+OO 
29 45 u 2.38 0.0010 3. l o00-04 2.0~00+06 
30 48 PU231J 0 • 00 50 1.3670+01 l .. 1550+03 
31 42 u 234 0.00.1.0 7.5140-04 2 .. 6780+02 
32 31 TH230 1.0000 1e549U-05 a .. 11..-sa+oo 
.33 34 RA226 1 .. 0000 2e01tjQ-07 4 .,t,5 lU-04 
34 t2 CM248 1 • 00 JO 1., 11:!00-0b 5 .. 9920-01 
35 59 CM244 leOOJO 2. 0500+0.J 5 • .Jd2GH04 
36 53 PU244 o .. ooso 5 .. 2220-16 6 • 02 70-08 
31 50 PU240 o.ooso 2e460Q+OO 2 .. 3990+04 
38 44 u 236 0.0010 2.1110-04 9 .. 3490+03 
.39 47 PU236 o .. ooso l • o4..3U-04 6 • 7550-04 
40 38 Tlf232 l • 00 00 la54b0-10 3.1440+00 
41 40 U 232 0.0010 le756Q-05 1.8240-0.3 
42 35 TH228 .I. • 00 JO 1. 60 .. ·W-02 4.4160-02 
43 58 CM24.J 1.0000 3el890+00 le4720+02 
44 56 AM243 1.0000 2 .. 0980+01 2 e3 lo Q+05 
45 49 PU239 o.ooso let>90U+OO 5.5960+04 
46 43 U 235 0.0010 1.,4/jQQ-05 l e516C.l+04 
47 39 PA.231 1. 00 )0 2.2850-05 1.0110+00 
48 (I 0 CM245 1.0000 4e.3lbQ-01 5 .. 1440+03 
49 51 PU241 o.ooso .3.4210+02 7 .2000+03 
50 ~4 AM241 1.0000 l.4obU+03 9.160Q+05 
51 46 NP237 l • 00 0 0 3.3010-01 1 .. 0160+06 
52 41 u 233 0.0010 !:le5t:J7u-08 l .30 l C-02 
53 :J6 lH229 1.0000 7.412Q-08 le U07Q-04 



191-PESSFUEL PAGE 
TIME 
H 3 
C 14 
SE79 
KR85 
RB87 
SR89 
SR90 
Y 91 
ZR93 
ZR95 
NB95 
TC99 
RU103 
RU106 
PD107 
CD109 
AGllOM 
CD 113M 
5B125 
TE125M 
TE127M 
SN126 
I 129 
CS134 
CS135 
CS137 
CE144 
P/14147 
SM151 
EU152 
EU154 
EU155 
H0166M 
RA226 
TH228 
TH229 
TH230 
TH232 
PA231 
U 232 
U 233 
U 234 
U 235 
U 236 
U 238 
NP237 
PU23f 
PU238 
PU239 
PU240 
PU24l 
PU242 
PU244 
AM24l 
AM242M 
AM243 
CM242 
CM243 
CM244 
CM24~ 

le230+01 
5 .. 740+0.3 
6 .. 500+04 
1 .. oaa+o1 
5,.ooa+10 
1 ,.430-01 
2.810+01 
l e62Q-0 l 
1 .. soa+o6 
1.790-01 
9.,590-02 
2.110+05 
1.oao-01 
1 .. ooa+oo 
7 .. 000+06 
l.240+00 
6.930-01 
1 .. 400+01 
2.100+00 
111590-01 
2e98Q-01 
9.980+04 
1 .. 700+07 
2.oso+oo 
3.000+06 
3.,000+01 
7.,790-01 
2 .. 620+00 
s .. 720+01 
1 .. 2oa+o1 
1.600+01 
1.820+00 
1.2oa+o3 
le60Q+03 
1.910+00 
7.300+03 
e.000+04 
le4-l0+10 
3 .. 250+04 
1.200+01 
1 .. 620+05 
2.~70+05 
7. l 00+08 
2.390+07 
4.510+09 
2.130+06 
2.asa+oo 
8.900+01 
2.440+04 
6e76Q+03 
le46C+Ol 
3. 790+05 
a.000+01 
4.33Q+02 
1.s2a+o2 
7.650+03 
4.460-01 
3.200+01 
1 .820+01 
8.260+03 

6 
1 .. ooa+os 

o., 0 
8 .. 26E-02 
0 .. o 
o. 0 
0 .. o 
o.o 
o.o 
0 .. o 
le 78E'+04 
o.o 
o.o 
l • 03E+05 
o.o 
o.o 
o .. o 
o.o 
o.o 
o .. o 
o.o 
o.o 
o.o 
o.o 
3.73E+02 
o .. o 
2 .. 45E+03 
o.o 
o.o 
o .. o 
o.o 
o.o 
o.o 
o.o 
o .. o 
e., 78E+03 
l .95E-02 
3e42E+03 
8e89E+03 
t.95E-02 
2e08E+02 
o.o 
3.75E+03 
1.39E+04 
2,. 53E+02 
4ellE+03 
3. l 5E +0 3 
l • 06E+04 
o.o 
o.o 
le91E+05 
le75E+02 
9e81E-0l 
l.28E+04 
9e28E-06 
le04E+OO 
o.o 
2.44-E+Ol 
o.o 
o.o 
o.o 
9.BOE-01 

LISTING OF ACTIVITIES AT TIME OF CANISTER 
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CALCULATION OF RADIONUCLIDE [ M[GRATI GHOUND REPOSITOR 
***•** ********* ·••***•***** ********* * ••***** •••••• ** 
~ASTE FORM: FUEL 

TIME CF LEACH INCIDENT 
LEACH DURATION 
MlGRATIO~ PATH LENGTH 
GROUNDWATER VELOCITY 
GROUNDWATER TRAVEL TIME 
D[SPERSICN COEFFICIENT 
INVOLVED WASTE AMOUNT 
PER.'IIIEABILITY 

l.OD+05 YEARS AFTER REACTO~ DISCHARGE 
5oc00+05 YEARS 

GRADIENT 
SPACING 

NUCL,. H.,LIFE ( y} 

SR90 2 .. 81D+Ol 
ZR93 le50D+06 
TC99 2 .. 111JH)5 
I 129 l.,7QD+07 
CSl.35 3 .. OODH)6 
CS137 3.,000+01 
R4.22t 1 e60D+OJ 
TH229 7.,300+03 
TH230 8 .. 00D+04 
TH232 1 .. 41D+lO 
PA231 3.,25D+04 
u 232 7.,200+01 
u 233 1 .. 620+05 
u 234 2 .. 47DH.l5 
u 235 7 .. 100+08 
u 236 2 .. 39D+07 
u 238 4 .. 510+09 
NP237 2 .. 130+06 
PU238 8 .. 90D+Ol 
PU239 2.,44D+04 
PU240 6e76D+03 
PU241 1 .. 46D+Ol 
PU242 3., 79D+OS 
PU244 a .. 000+07 
AM241 4 .. 330+02 
AM242M 1 • 52D+02 
AM24J 7.65D+03 
C,-1242 4.46D-Ol 
CM243 3.20D+Ol 
Ct-1244 1.82D+Ol 
CM245 8.26D+03 
CM24t 4.71D+OJ 

EQUAL! u 238 U 234 

DOUBLE: TH230 RA226 
DOU □LE: u 233 TH229 
DOUBLE: u 234 TH230 

2.,3lH03 METERS 
s.,o+oo METERS/YEAR 
4@0E+02 YEARS 
4.?E-02 SQ.METERS/YEAR 
l .. OE+04 TONNES 
1 .. 0E-09 MEfERS/SECON 
2eOE-03 METERS/METER 
1 .. 0E+OO METERS 

SOURCE ( C I ~ RET .. 

0 ., 0 1 2lD+02 
1,. 7 8D+04 4.,76D+03 
l .. 03D+05 1.,00D+OO 
3" 7..30+02 l,. u 0D+OO 
2 .. 450+03 1 .. 200+0.J 
0 .. 0 1 .. 200+03 
8.,78D+03 l., 20D+0.3 
3.,420+03 2 .. 100+03 
8.,89D+03 2 .. 100+03 
l "95D-02 2.100+03 
2 .. oeo+o2 3., 120+01 
o ,. a l ,.910+03 
3 .. 75D+ O..J le91D+03 
l .. 390+04 l .. 91D+0.3 
2.,530+02 l .. 910+03 
4.,1 HH·03 1 .. 91D+03 
3 .. 150+03 1 ,,91D+03 
1 .. 06D+04 l ,.890+03 
0 .. o 2 .. 670+0.3 
lo91D+05 2-.670+0.3 
1 .. 75D+02 2 .. 670+03 
9 .,a 1D-01 2 .. 67D+0.3 
l.,28D+04 2 .67D+0.3 
9 .. 2BD-06 2 .. 67D+03 
1.040+00 l.90D+04 
0 .. o l ,.900+04 
2.44D+Ol 1 .. 900+04 
0 .. o 9 .. 52D+0.3 
0,. 0 9 .. 520+03 
0 "0 9.520+0.3 
9.,eoo-01 9.52[)+0.3 
3., 74D-04 9.520+0.3 

DOSE FACT 

5 .. SOE+O 
a.,OOE-05 
4 .,90E-04 
5.,SOE-01 
2.,30E-02 
1 .. 50E-01 
2 .. lOE+OO 
a .. soE-CH 
4,. 70E-01 
o .. o 
0 .. o 
o .. 0 
6 .. 12E-02 
6.,06E-02 
0 ., 0 
0 .. o 
0 .. 0 
1.,20E-Ol 
0 .. o 
8.,SOE-02 
9 .. 00E-02 
0 .. o 
o.,o 
o .. o 
1 .,30E-01 
0 .,O 
1 .. 30E-01 
0., 0 
0 " 0 
o .. 0 
o.o 
o.o 

- -·-----·· .. _l 

SUMMARY OF INPU'r Dl\'l'A 

INPUT DATA FOR NUCLIDES. ALSO PROVIDE A CHEr~ 
OF WHICH SINGLE NUCLIDES HAVE BEEN CALCULA'rED 

THE CALCULATED EQUAL, DOUBLE, TRIPLE-EQUAL, 
TRIPLE AND SPECIAL APPROXIMATION NUCLIDE 
CHAIN FRAGMENTS ARE LISTED. 



191-PESSFUEL PAGE 9 CASES WHERE TERMS HAVE BEEN OMITTED DUE TO 
NUMERICAL PROBLEMS ARE MARKED IN THE LIST. OOUBLE! U 236 

lJOUBLE: U 235 
OOUBLE: NP237 
OOU□LE: PU238 
DOUBLE: AM242M 
DOUBLE: PU2J9 
DOUBLE: PU240 
DOUBLE: PU242 
iJOUBLE: AM241 
[)DUBLE: AM242M 
iJOUBLE: AM243 
DOUBLE: CM243 
iJOUBLE: CM244 
DOUBLE: PU24l 

TRIPLE: U 234 
TRIPLE: U 238 
TRIPLE: NP237 
TRIPLE: PU238 
T~lPLE: PU240 
TRIPLE: PU239 
TRIPLE: AM241 
TRIPLE: AM243 
TRIPLE: CM243 
TRIPLE! CM244 
TRlPLE: PU241 

SPEC: RA226 

THE CHAIN RA.226 
THE CHAIN U 234 

SPEC: RA226 
SPEC: TH229 
SPEC: TH230 

THE CHA.IN TH230 
THE CHAIN U 234 

SPEC: TH232 
SPEC: PA231 
SPEC: U 233 

THE CHAI!\ U 234 

T = THE TERM HAS BEEN CALCULATED 

F = THE TERM HAS BEEN OMITTED 

Tri232 
PA23l 
U 233 
U 2.34 
U 234 
U 235 
U 236 
U 238 
NP237 
PU23ts 
PU2.39 
PU239 
PU240 
AM241 TERMS OMITTED IN 8WD2: 2(F}, 4(T) 

TH230 RA226 
TH230 RA226 
U 233 TH229 
U 234 TH230 
u 236 TH232 
u 235 PA23l 
NP237 U 233 
PU239 U 235 
PU239 U 235 
PU240 u 236 
AM24l NP2.37 T~RMS OMITTED IN BWD3: 5(TT)~ 6(TF)~ 7{T)* 8(T} 3 9(FT!@ 10 Tl@ l(Tl® 12(T} 

PU242 PU242 u 238 IAPPR= l 

PU238 CM242 WAS NOT CALCULATED BY SPEC BECAUSE 
THE NUCLIDES WHICH HAVE NOT BEEN CALCULA'l'ED 

TH230 RA226 GAVE FACT= o .. o OR WHICH DO NOT GIVE ANY CONTRIBUTION 'WHEN 

AM242M U 234 TH230 RA226 IAPPR:::::: frHE CHAIN FRAGMEN'l'S ARE ADDED ARE GIVEN IN 
AM241 PU24l NP237 u 233 TH229 IA.PPR= 
PU242 PU242 u 238 IAPPR::::: lTHE LIST. 

A.M242M CM242 WAS NOT CALCULATED BY SPEC BEC4USE 
TH230 GAVE FACT= o .. 0 

CM244 PU240 u 236 TH232 IAPPR= 2 
CM243 AM243 PU239 U 2.::S5 PA2.3l IAPPR= 2 
PU241 AM241 NP237 U 233 I APPR= 2 

FROM CM242 
~AS NOT CALCULATED BY SPEC BECAUSE OF 0 .,o -INVENTORY FOR PU238 
SPEC:: u 234 PU242 PU242 U 238 IAPPR= 1 

WHILE EXECUTING PEAK COMdlNATION LOOP OF MAIN PROGRAM NO PEAKS \WHERE FOUND FOR SR90 
TMIN= o.o TMAX= o .. 0 

lliHI LE E X:ECUTl NG PEAK COMBINATION LOOP OF MAIN PROGRAM NO PEAKS ~HERE FOUND FOR CS137 
TMIN= o.o TMAX= o.o 

WHILE EXECUTING PEAK COMdINATION LOOP OF MAIN PROGRAM NO PEAKS •HERE FOUND FOR U 232 
T:~I N= o .. 0 TMAX= , 0 .,o 
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SU~MARY OF CL DE CONTRI IONS 
***************** ****~********** 
NUCLIDE 

SR90 
ZR93 
TC99 
I 129 
CSl35 
CSL37 
RA226 

TH229 
TH230 
TH232 
PA22:l 
U 232 
U 233 
U 2.34 
U 23!:: 
U 236 
U 238 
NP2.37 
PU23f 
PU239 
PU240 
PU241 
PU242 
PU244 
AM241 
AM242M 
AM24J 
C/111242 
CM243 
CM244 
CM245 
CM246 

TPEAK CMAX 

1 .. 47E+05 Q.,Q 
2e02E+06 1o46E~02 
1.02E+05 2 .. osE-Ol 
l.02E+05 7.,47E-04 
5e87E+05 4e38E-03 
5 .. 70E+05 o .. o 
5,.70E+05 Q.,O 

9 .. 20E+05 O .. O 
9~45E+05 1@17E-05 
9o52E+05 3&Y1E-08 
lel6E+05 2e94E-04 
8.,46E+05 Q.,Q 
e.69E+05 2sl9E-04 
8e69E+05 3.22E-03 
8.7JE+05 5.,06E-04 
S.,73E+05 8.03E-03 
8e73E+05 6e30E-03 
8e61E+05 le66E-02 
1,d4E+06 O .. O 
lel7E+06 2el2E-14 
lw14E+06 Q.,Q 
l,.14E+06 O,.O 
l.l7E+06 3e55E-03 
le18C+06 le84E-ll 
7.56E+06 o .. o 
7e56E+06 o,.o 
7e56E+06 o.,o 
3.,8JE+06 o.,o 
3.83E+06 o.,o 
3e83E+06 Q.,O 
3.83E+06 O.,O 
3.83E+06 O.,O 

TPEAK 

9e43E+05 2@!1E-05 

8®69E+05 2e63E-04 
9@13E+OS 3.68E-03 
t®36E+06 4$67E-07 
8@60E+05 4~95E-OJ 

B~68E+05 le69E-D2 
1.,35E+06 6.llE-03 
9~02E+05 le45E-05 
6.73E+05 1G06E-07 
l517E+06 2o21E-06 
B@bOE+05 3®30E-10 

SUIJH,i\.ARY 'rHE CON'l'RI ~IF' TiiE IFFE:~~.EN 1T 

CHAIN FRAGMENTS TO THE NUCLIDE INFLOWS 

fPEAK CMA 

9@lOE+05 6 ■ 49E-03 

8 ■ 69E+05 l ■ 54E-02 
l ■ 34E+06 5 ■ 47E-03 
1 ■ 36E+06 5.60E-12 
□ ~64E+05 la29E-04 

a~66E+05 3~35E-10 
l ■ l7E+06 2 ■ 21E-06 
9 ■ 02E+05 6e29E-10 

8@56E+05 l 87E-11 

PEA CMA)( 

l ■ 35E+06 9e55E-03 

8 ■ 69E+05 3 ■ 14E-10 
l ■ l7E+06 2 ■ 21E-06 
a.ooE+os o~o 
B.64E+05 5al4E- 9 

8e66E+05 le07E-11 

TPEAK CM 

,.:!.7E+06 2 21E-06 
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SU~MARY OF NUCLIDE INFLOWS ANO APPROXIMATIVE DOSES 

·······••**********••······················· **** 
NUCLIDE 

SR90 
ZR93 
TC99 
I 129 
CS135 
CS137 
f<A226 
TH229 
TH230 
TH232 
PA231 
U 232 
U 22.3 
U 234 
U 235 
U 236 
U 238 
NP231 
PU238 
PU2.39 
PU240 
PU241 
PU242 
PU244 
A. M241 
AM242M 
4M243 
CM242 
CM243 
Cf\11244 
CM245 
CM246 

TPEAK 

o .. o 
2o02E+06 
l • 02E+05 
1 .. 021= ,~05 
5,. 8 7E+05 
0 .. 0 
9 .. l6E+05 
8 .. 69E+05 
9 .. l9E+05 
1., 36E+06 
8 .. 60E+05 
o.o 
8e68E+05 
8.69E+05 
9 .. 02E+05 
8 .. 7.3E+05 
t .. 16E+06 
8.,61E+05 
0 ., 0 
l .. 17E+06 
()., 0 
0 .. o 
lul7E+06 
1 ., 18E+06 
o.,o 
0" 0 
o .. 0 
0 ,. 0 
o .. 0 
o.o 
o.o 
o.o 

CMAX 

o.,o 
,l .. 46E-02 

2 .. 05E- 01 
7., 47E-04 
4.,38E-03 
o .. 0 
l., 49E-02 
1., 57E- 02 
8 .. 54E- 03 
s .. o6E-o7 
5,. 08E-03 
o.,o 
1 .. 121::-02 
8,.78E-03 
5., 20E-04 
8., OJE-03 
6.30E-03· 
l.,66E-02 -
o., 0 
2., 12E-14 
0 .. 0 
0 .. o 
3,.55E-03 
1.,84E-li. 
o .. o 
0 ., 0 
Q., 0 
o., 0 
o .. 0 
o .. o 
o.o 
o .. 0 

OOSEMAX 

0 ,. 0 
1.,17E-06 
1,. OOE-04 
4 • .1 lE-04 
l.,OlE-04 
0 .,o 
3 .. 14E-02 
1 .. 33E-02 
4.0lE-03 
o .. o 
0 " 0 
0 .. o 
l "05E-0.3 
5.,32E-04 
o .. o 
o.,o 
o .. o 
l.,99E-03 
0 " 0 
1 .. soE-15 
o .. o 
0 .. 0 
0 ., 0 
o .. 0 
0 .. o 
o .. o 
o .. 0 
0 ., 0 
0 " 0 o .. o 
o .. o 
o .. 0 

SUMMARY OF INFLOW 'TIME, INFLOW MAXIM]\ 

AND CALCULA'I'ED DOSES 
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SINGLE-CHAIN MIGR~TION CALCULATION RESUL'l'S AND CALCULATIONS FOR 
************ **•**** • ********** 

SINGLE-NUCLIDE CHAIN 
NUCLIDE: Ti-i230 

Q ---== : 
TIME OF LEACH INCIDENT 
LEACH DURATION: 

100000 .. 
500000 .. 
2273 .. 60 
5.,68400 
400 .. 000 
273194 .. 

YEARS A;FTER REACTOR DISCHARGE DATA FOR AND FLOvL 
YEARS 

MIGRATION PATH LENGTH: f\llETERS 
GROUNDWATER VELOCITY: METERS/YEAR 
GROUND~ATER TRAVEL TIME: YEARS 
PECLET NUMBER: 

t:i!.!~J..1.Qf_Q.81.8 

ACTIVITY AT THE TIME OF LEACH INCIDENT 
MASS AT THE TIME OF LEACH INCIDENT 
MASS AT THE ENO OF LEACH INCIDENT 
DECAY NUMBER 

(CURI ES) 
(MOLES} 
(MOLES) 

TH230 

8.,89D-+03 
1 .. 990+03 
2 .. 610+01 
3 .. 470-03 

NUCLIDE DATA 

RETENTION COEFFICIENT 

BRlff_PE AK_lNFOf"< MtllO~ 

TIME CF INITIAL DISCHARGE 
TlME OF PEAK T~IL 
TIME OF PEAK MAXIMUM 
MAXIMUM DISCHARGE RATE 
NUMOER OF TIMESTEPS USED 
DISP TO NO-DISP PEAKS 

927246 .. 
l .. 44717E+06 
945463., 

1,. 1 7E-05 
122 

0 .. 96911460 

2096,. 

DATA FOR INFLOW 

YEARS AFTER REACTOR DISCHARGE 
YEARS AFTER REACTOR DISCHARGE 
YEARS AFTER REACTOR DISCHARGE 
CURIES/YEAR 

TIME DIM.LESS TIME □ 4ND RELEASE D!O NO-D!SP 

0,. 0 

LISTING OF INFLOW WITH AND WI'r:f-IOUT DISPERSIOl 

g., 2725E+05 
9e3069E+05 
S • .3414E+05 
9e3760E+05 
<; .3849E+05 
9e4l97E+05 
9.4546E+05 
S.4897E+05 
9 .. 5249E+05 
S.5602E+05 
9 .. 5957E+05 
9e6313E+05 
9e6670E+05 
9e7028E+05 
9.7388E+05 
9 .. 7749E+05 
9.8112E+05 
S • 84 76E+05 
S.eH841E+05 
Se9208E+05 
'i e9576E+05 
9.9945E+05 
1.0032E+06 
I - n (IF.Or- ... n,:; 

2 .. 0681E+03 
2.,0 767E+03 
2.0653E+03 
2.0940E+0.3 
2.0962E+03 
2.1049E+03 
2.1137E+03 
2.1224E+03 
2 .. 1312E+03 
2.1401E+03 
2 .. 1489E+03 
2. 1578E+03 
2el667E+03 
2e1757E+03 
2.1847E+03 
2e1937E+03 
2 .. 2028E+03 
2e2119E+03 
2.2210E+03 
2e2302E+03 
2.2394E+03 
2.2486E+0.3 
2.2579E+03 
":> "'.)I&;. 7 ~C' ..Ll"'I. "ll 

4., 1544E-12 
3. 64 75E-09 
3.5142E-01 
4e35 70E- 06 
6e2167E-06 
l.1305E-05 
1. l692E-05 
lel354E-05 
lel013E-05 
1 • 068 lE- 05 
l • 0358E- 05 
l., 0044E-05 
9. 73 75E- 06 
9.4397E-06 
9.!499E-06 
8.,8680E-06 
a. 5938E- 06 
8.3271E-06 
8.,0677E-06 
7.F3155E-06 
7e5702E-06 
7.3318E-06 
7el001E-06 

o .. 0 
o.o 
o .. 0 
o .. 0 
le2064E-05 
1 • 1 705E-05 
1 .. 1354E-05 
1•101-3E-05 
1 .. 0681 E-05 
t .. 0358E-05 
1 .. 0044E-05 
9e7375E-06 
9.,4397E-06 
9, 1499E-06 
8 .. 8680E-06 
8 .. 59-38E-06 
8s 3271 E-06 
8 .. 0677E-06 
7. 8J.55E-06 
7.5702E-06 
7 .. 3318E-06 
7. 1001 E-06 
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DOUBLE-CHAIN Ml RAT ON CALCULAT 0 
********************************** 
NUCLIDE: TH230 FROM U 234 

~g~AHLQ! 

TIME OF LEACH INCIDENT: 
LEACH DURATION: 

100000 .. 
500000 .. 
227.3 .. 60 
5 .. 68400 
400 .. 000 
273194 .. 

YEARS AFTER REACTOR DISCHARGE 
YEARS 

MIGRATION PATH LENGTH: METERS 
GROUND~ATER VELOCITY: METERS/YEAR 
GROU~DWATER TRAVEL TIME: YEt>.RS 
PECLET NUMBER: 

~~~1.J.QJ;_QhI~ U 234 TH230 

ACTI~ITY AT THE TIME OF LEACH INCIDENT 
MASS AT THE TIME OF LEACrl INCIDENT 
MASS AT THE END OF LEACH INCIDENT 
DECAY NUMBER 

(CURIES) 
( MOLES) 
(MOLES) 

l .,.390+04 
9 .. 61D+03 
2.36 □ +0.3 
l .. 120-03 

a .. ago+o3 
1 .. 990+03 
1 .. 100+03 
3 .. 470-03 RETE~TION COEFFICIENT 

§Rl~f-E~&~-l~EQBMAIIQ~ 
TIME □ F INITIAL DISCHARGE 
TIME OF PEAK TAIL 
TIME OF PEAK MAXIMUM 
MAXl~UM DISCHARGE RATE 
NUM□ ER OF TIMESTEPS USED 
DISP TO NO-DISP PEAKS 

TIME DIM.LESS TIME 

8oo4920E+05 l .8 730E+ 03 
8.4985E+05 l•H746E+03 
8.5051E+05 le8763E+03 
8.5116E+05 le877~E+O.J 
8o5182E+05 l118795E+03 
8.5247E+05 l .. 88l2E+03 
a.5313E+05 l•8828E+03 
8.5378E+05 1.8845E+03 
8.,5444E+05 loo8861E+03 
8e5509E+05 le8877E+03 
8.5575E+05 lo8894E+03 
8 e5640E+05 le8910E+03 
8.5706E+05 le8926E+03 
8.5771[:-+05 loo3943E+03 
8.5837[+05 leA959E+03 
e.5902E+05 1 • 8976E +03 
8059681:+05 le8992E+03 
8.6033E+05 le9008E+0.3 
8.6099E-+05 lo9025E+03 
8e6164E+05 1•904-lE+0.3 
8e6230E+05 1 .'9057E+03 
8eo264E+05 l e906tE+03 
8 • 6 2 9 SE-+ 0 5 le9075E+03 
8w6332E+05 le9083E+03 

8491 Jg., 
1 .. 44674E+06 
<;12715 .. 

.3.68E-03 
180 

0 .. 99964172 

1906 .. 2096 .. 

YEARS AFTER REACTOR DISCHARGE 
YEARS AFTEN REACTOR DISCHARGE 
YEARS AFTER REACTCR OISCH~RGE 
CURIES/YEAR 

GANO RELEASE D'!O NO-DISP 

6.5722E- 15 o .. 0 
5.4285E-14 0 ., 0 
4 .. 0510E-13 o., 0 
2 .. 7337E-12 Q., 0 
l.6686E-ll 0 ., 0 
9 • 2215E- 11 o .. 0 
4.6185E-10 0 ., 0 
2.0S82E-09 o.o 
8e6575E-09 o .. 0 
3.2469E-08 0 .. 0 
1 .. 1085E-07 o .. 0 
3e4502E-07 o .. o 
9e8068E-07 o.o 
2.5508E-06 o. 0 
6. 0834E-06 o.o 
l .3338E-05 0 ., 0 
2e6965E-05 o .. 0 
5 • 0434E-05 o.o 
8e7622E-05 o.o 
le4200E-04 0 " 0 
2el576E-O.,. 2.7761E-08 
2 .. 6200f:- 04 9 .. 5846E-05 
3. 1333E-04 l .. 893 7E-04 
3.6941E-04 2 .. 8071E-04 

FOR DE 

FRAGMEN'I'S. 
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TR PLE-CHAJN MIGRAT ON CALCUL I 

•• •••••••••••• * * ••••• 
NUCLIDE: TH229 FROM NP237 DECAYI VIAU 233 

© 

TIME CF LEACH INCIDENT: 
LE 4CH DURA TI CN: 

1000 o .. 
500000 .. 
2273 .. 60 
5.,68400 
400.000 
273194 .. 

YEARS AFTER REACTOR DISCHARGE 
YEARS 

MIGRA1ION PATH LENGTH: 
GROU~DWATER VELOCITY: 
GROU~OWATER TRAVEL TIME: 
PECLET NUMBER: 

J'::l!JtUQ.f_.Q~I_Jj 

METERS 
ME TERSl'YEA.R 
YEARS 

NP237 u 233 

ACTIVITY AT THE TIME OF LEACH INCIDENT 
M~SS AT THE TIME OF LEACH INCIDENT 
MASS AT THE END OF LEACH INCIDENT 
DECAY NUMBER 

(CURIES) 
( MOLES 
{MOLES} 

l .. 06D+04 3 .. 750+03 
6 .. 340+04 101700+03 
5 .. 390+04 4.,020+03 
1.,.JOD-04 le71D-03 

RETEhTION COEFFICIENT 

6R1&E_e~~~-l~EQB~5TlQ~ 
TIME CF INITIAL D!SCH~RGE 
TIME OF PEAK TAIL 
TIME OF PEAK MAXIMUM 
MAXI~UM DISCHARGE RATE 
NUMBER OF TIMESTEPS USED 
DISP TO NO-DISP PEAKS 

TIME 

8 .. 4174E ♦ 05 
8 .. 4211E+05 
B .. 4248E+05 
8o4286E+05 
8 .,4323E+05 
8 .. 4 360E+05 
8 .. 4398E+05 
8 .4 435E+05 
8 .4472E+05 
8 .. 4509E+05 
8.4547E+05 
e.4584E+05 
8 .. 4621E+05 
8 .. 4659£+05 
8 .. 4696E+05 
8.4733E+05 
8e4771E+05 
8 .. 4808E+05 
8e4845l:+05 
8.4883E+05 
8o4920E+05 
8 0494 7E+05 
8 e4975E+05 
a c;_r,/\"">1-.Lf"\i:.::_ 

OIM .. LESS TIME 

loi8543E+03 
l .. B553E+03 
1.8562E+03 
le8571E+03 
l.,8581E+03 
1 .. 8t>90E+03 
1 • 8599£+03 
l .. 8609E+03 
le8618E+03 
le8627E+03 
l .. d637E+03 
l .. 8646E+0.3 
l-.86S5E+03 
le8665E+03 
l .. 8674E+03 
l.8683E+03 
l .. 8693E+03 
lel:3702E-+-03 
le8711E+03 
l,.H721E+03 
l.8730E+03 
ls8737c+03 
l,.8744E+03 
1 0.,,,,C:fll:.=L/"",~ 

1881 .. 1906 .. 

841736 .. 
t.,38915E+06 
869122 .. 

l .. 54E-02 
226 

o .. 99968147 

YEARS AFTER REACTOR DISCHARGE 
YEARS AFTER REACTOR DISCHARGE 
YEARS AFTER REACTCR DISCHARGE 
CURIES/YEA~ 

BAND RELEASE 

3o0999E-14 
1,.076.3E-13 
3.,614lE-l3 
lel738E-12 
3.,6868E-12 
l ,d207E-ll 
3,. 2964E- l l 
9., 3833E- 11 
2e5854E-10 
6 .. 8942E-l0 
1 .. 78051::-09 
4,.4534E-09 
1 "0789E-08 
2.,5321E-08 
5., 7574E-08 
l .. 2691E-07 
2 .. 7'lt9E-07' 
5 .. 6195E-07 
1 .. 1295E-06 
2e2021E-06 
4,.1715E-06 
6-.534:.i.JE-06 
l,. 0090E-05 
" IC. "::!I...,,,,~ l"'\JC' 

D::O NO-DISP 

o .. o 
0 .. o 
o .. 0 
o.,o 
0 ., 0 
o .. 0 
o .. o 
0 " 0 
o .. 0 
0 .. 0 
o .. 0 
o .. o 
o .. 0 
o .. 0 
0 " 0 
o .. 0 
o .. o 
o .. 0 
o .. 0 
0 ., 0 
o .. o 
o .. 0 
o., 0 

I 

rrRIPLE FRAGMENTS. 

TH229 

3.,420+03 
6.,98D+01 
i .. 810+02 
3,.,800-02 

2096., 
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PRCXIMATI E ISCHARGE RATE FORT 30 RO PU242 
SHCRTL1VED DAUGHTER-NUCLI E APPROXIMAT S ADE HE BASIS 

TIME 

0.,5182E+05 
8 .. 5247E+05 
8 .,5313£+05 
B .. 5378E+05 
8., 5444E+05 
8 .. 5509E+05 
8.,5575E+05 
8 .. 5640E+05 
8e5706E+05 
8 .. 5 771 E+05 
8.58.37E+05 
8 .. 5902E+05 
S .,5968E+05 
8@6033E+05 
8 .. 6 099E+05 
8.,6164E+05 
8 .. 6230E+05 
8.,6281E+05 
8.,6J32E+05 
a .. 6.384E+05 
8 -,6435E+05 
8w6486E+05 
8 .. 6538E+05 
8,,6589E+05 
8.,6640E+05 
8 .. 6691E-+05 
!h6143E+05 
8 .. 6794E+05 
8 .. 6845E-t05 
8 .. 6896E+05 
8 .. 6<;48E+05 
8 e6999E+05 
th7050E+05 
8 .. 7102E+05 
8e7153E+05 
8 .. 7204E+05 
8 .. 7255E+05 
8e8631E+05 
<;.,Q006E+05 
9.,1382E+05 
9.,2757E+05 
<;,.4133E+05 
S .. 5508E +05 
<;;.,6884E+05 
9e8259E+05 
9o96.35E+05 
1.0101E+06 
1 .. 0239E+06 
le0376E+06 
le0514E+06 
1 • 0 651E+06 
1 .. 0789E+Ot, 
1 .. 0926E+06 
lel064E+06 

BAND-RELEASE 

l.,0264E-l5 
5 .. 6895E-15 
2.,8583E-14 
l.,3028E-l3 
5.,3937E-13 
2.,0301E-l2 
6 .. 9570E-l2 
2" 1 741 E-11 
6.,2063E-11 
1.,621BE-10 
3,.8874E-10 
8.5702E-10 
1.,7431E-09 
3.,2820E-09 
5 .. 7442E-09 
9., 385 7E- 09 
l .. 439lE-OB 
l .. 9306E-08 
2., 506 ?E-08 
3 .. 1595E-08 
3 .. 8775E-08 
4 .. 6475E-08 
5 .. 4561E-08 
6 "291 SE-08 
7el437E-08 
8 .o 05 7E- 08 
8., 8122E-08 
9.,7400E-08 
1 .,0607E-07 
l .,1472E-01 
lci2.334E-07 
1. 3194E-07 
lo4051E-07 
l e4905E-07 
l., 5 756E-07 
le6604E-07 
l .. 7449E-07 
3 .. 904 7E-07 
5 .. 8700E-07 
7 .. 6515E-07 
9e2824E-07 
l.,075'9E-06 
l .. 2100E-06 
l.3316E-06 
1.4420E-u6 
1 .. 5420E-06 
1 .63251::::-06 
l .. 7145E-06 
l .. 7885E-06 
l • d 5~54E- 06 
1 • 9 l 57E-06 
l., Y700c-06 
2.0l89E-06 
2.,0628E-06 

THE IN PU2 2 U 238 

RESULTS FROM CALCULA'rIONS CARRIED OUT 

WITH S ION. 
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8ENCH03 1980-03-11 

U23'3 NP237 

CM2l5 

2.33 2.67 3.00 3.33 3.67 4.00 4.33 4.67 5.00 5.33 
TIME IYERRSl LOGARITHMIC 

BENCHHARK RUN WJTH GElOUT3. NUCLIOES CH245, AH241. NP237 ANO U233. GROUND WATER TRAVEL llHE: 400 l[RRS 
DISPERSION: 0.1 SQUARE HEl[RS I TERR 
TJHE Of LEACH INCIDENT: 0 TEARS 
LEACHING TJH[: JOO TEARS 

5.67 6.00 
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