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Estimation of Suberiticality by Neutron Source Multiplication Method
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Subcritical cores were constructed in a core tank of the TCA by arraying 2.6
9% enriched UQ; fuel rods into nXn square lattices of 1.956 cm pitch. Vertical distri-
butions of the neutron count rates for the fifteen subcritical cores (n=17, 16, 14, 11,
8) with different water levels were measured at 5cm interval with *U micro-fission
counters at the in-core and out-core positions arranging a ®*C; neutron source at
near core center. The continuocus energy Monte Carlo code MCNP-4A was used for
the calculation of neutron mulitiplication factors and neutron count rates.

In this study, important conclusions are as follows: (1) Differences of neuiron
multiplication factors resulted from exponential experiment and MCNP-4A are below
1% in most cases. (2) Standard deviations of neutron count rates calculated from
MCNP-4A with 500000 histories are 5~8%. The calculated neutron count rates are

consistent with the measured one.

Keywords: Neutron Source Multiplication Method, TCA, Subcritical Cores, Neutron
Multiplication Factors, Neutron Count Rates, MCNP-4A
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LELS BEOEEELCHBLTE IS vy /LY FIA - TATF A A—APETCHhT D,

AEBEERERIT. KEREZOTEFRER D THERRERSAOBEFMm 2T
EHOEVRYFI-IHBELLEDIDLDOEED, ‘

AR, PHFEEEZO-BECEAY, B—AFy 7L LCOEEHLHAE (RERE
DEVEZR T T 2EETHSEOHEEEOTM. PHFHEEEMAFOC/E DM
PERT L HTERE, SR, AESARTHIHTES S UHSIHTREOMUB 2FHRIC
Tx3Ah¥. L V—KALEAREHTE2ERBIUVUBHEAHELEDILENDH S,

(1) Pl FEEEECISTHETESEROEETE., k>0, ITHEERICEICH
EfEE FO—HERLED, kK:<<0. 9TR, BHREBOHBELIVBRE Lo/,

(2) BEEROERBFIUMCNP-4ATEHE LAk DERX., 1%UATTHS, ifi
HFRIS—HBLTSE, TOZEEYMCNP—4ATEHE LAk, EXAETHBD &
YW T E D,

(3) MCNP—4ATEHEBLATHTHEELHLIGOERREZE., C—JTETHTH
L5~8%OEHETHY., FEMOEHEIE. 2ENICEIHHEE L —HLTD,
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Gl &¥

TCATOERIEAY, BBV A /L ELATEBEALEHREOHEARE KB L UHHE
—HEICR, BEFEBLTIBAVWAR VA, £8P, PHFEIREREECZ ST % A
50, FAMREY S 7 VRAIMHAEZOEEEFFTRILE. TOHBTT o0y PLTWERE
Wi, BREY L I NVEATFEFREOBFICE. SunT - AF—2arVvEHHLAEZMCN
P-4 ATCOHESECBVT, ¥FXERHI2vArvA AEROBMNERIZIE. £
GEEOEROBZELTVWAELA, ZIEDLEHOEEL L2V,

b Bk

1) H. Tsuruta, et al. : Critical Sizes of Light
Water Moderated UO, and PuQ.—UO, Lattices.

JAERTI 1254 {(18978) .
2) J. F. Briesmeister. Ed. : MCNP—-A General Mon

te Carlo N—-Particle Transport Code, Versi
on 4A. LA—-12625 (1993).
3) T. Suzaki: J. Nucl, Sci. Technol. . 28, 12, 1067

(19¢1).
4) /EFEEE. KIjEL, M) O®: FSXLIB-J3; JENDL—-3EZHEIIMCN

PHEBL A L¥—-HEa#> 75—, JAERI-M 91-187 (1981).
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el ¥

TCATODERICE ALY, BREY A /N ELTHFTRALEHAAEOREEKBE RS L UFE
— R, BEALBLTIBAVWAR VA, EBRA. R FHEEEEECZ SR Y
T8, AR /VELEMAREOETEZFEHRICE. TOBTTOy b LTEE
Wi, BEH L Y LELATEHEEOERIG. Suny7 - AF—-YavEFNHALAEMCN
P-4 ATOHEBRBIIBVT, ¥EXERHPEa VAKX VA, AEROBHNERICE. &R
EENEBOEFHE AL THWARVAE, JIZIHDLUEHOEES LAV,

X [

1) HL. Tsuruta, et al. : Critical Sizes of Light
Water Moderated UQ, and Pu0.,-U0: Lattices,.

JAERI 1254 {(1978) .
2) J. F. Briesmeister, Ed, : MCNP—-A General Mon

t+e Carlo N—Particle Transport Code, Versi
on 4A LA—12625 (19893).
3) T. Suzaki: J. Nucl. Sci. Technol. . 28, 12, 1067

(1991) .
4) JEFmEE. KrSEsk, W) O¥: FSXLIB-J3; JENDL-3ICETIIMCN

PHESTL X LVX —WE#ES A 73V —., JAERI-M 91—-187 (1981).
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E- ] EEEBROBRLOVERULRIGED Ny 7Y v 78 (K) RU
FOEHEION y 20 7 (., FLEAROERN Ny 70T
(B.2), RIGE (—p) , HHFEIEEE (K.ri)

RHEEd Ai {cn) K {cm?) v 2% (cr?) B, (cn®) -p Kers
1TxET 50 2, 33~3 6, 26-7 0, 941
15 1, 30-3 2.31-1 0,917

90 J1.5 - {5 G4-4) 9, 45-4 1,202 0, 988

105 il 7, 19-4 4, §6-3 0, 8495

[12,3 b, 35-4 i 28-3 0,598

120,05 5, 64-4 0 l

16%186 50 2. 55-3 5. 10-4 0,925
{7314} 112, 5 30,8 ] £, 35-4 2.02-12 ¢, 980
1 44 4,00-4 1. 27-2 0, 587
14x14 SD 2, 55-3 1, 56-1 0,874
113, 3 32,5 2. 05-3 6, 354 2. 11-1 0. 520

144 ¥ 4, 00-4 7.96-1 0. 926

Flxll 50 2. 55-3 2.98-1 0,711
112, 3 34,5 b, 08-3 B, 33-4 2.32-1 0,812

axg 59 2,533 5.62-1 0, 640
112, 3 8.7 |, 20-2 b, 35-4 4 83-1 0,672

Bl - (5. 64-4) ==5, Bax10™"

£2) 2, 05-3=2, 05x[07°
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%-2 MCNP-4ATEHELAFHEFENMEFROSTER M) —OHA

DO E R ORI R
#HaLA FHFATAN (cm)
a0 13 90 105 P26 120, 05 144,10
[7XET 0093721 0097251 098788 | 0. 98458 | 0. 99118 0, 89555
£0. 00299 | £0. 00319 | £0. 00326 | £0, 00323 | £0, 00280 | 20, 00323
(0. 996) 8| (0. 333) (1, 000} {0. §90) (0. 994} (0. 996)
16%16 0, 91403 0, 97419 0. 87686
(7724} 19, 00144 10, 00328 10, 00347
(0. 988) (0. 994) {0, 990)
i4x14 0, 85873 0.90884 0, 92634
10, 00328 +0, 003256 19, 00283
{0, 984) {0, 988) (1. 000}
[Ixll 0, 76470 0, 80423
0, 00287 0, 00317
{9, 891} {0, 990)
§x8 0, 62484 0, 67877
+9, 002389 4, 00243
(0. 376 {1,067

B ) AORERE- 1 2R-200%91C/E
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%-3 MCNP-4ATHHEUAHEFEDMEROA LR M —OHE

O AR FEEERE
REEER _ FRFAZAL (cn)
50 15 99 105 1135 | 120,05 144, ¢

(7% 17 0, 93253 - - - 0. 95228 -

0, 00104 £0, 00110
16X 16 091379 0, 97055 -
(524) | +0, 00091 10, 00096
(4% 14 0. 85981 D, 91401 -

+0, 00107 10, 00092
LIxil |0, 75958 b, 80363

0, 00111 b o0L0d
§% 8 0, 82552 0. 660353

£0, 00095 +0, 00093
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%-4 @BHEILOWHEOEZIRE- NOMICHET 2HELEEZROET
OPEFHEE (CR(Z:.) RUCR(Z;:.) ), FiD3/c>DED
Tl (CR.). BWERE (), SERGEOHXNE (. CR. ,
RISE (—p)

132 CRao. fum. 0% Foge {cm)
50 73 19 15 112, 5 144
1X17 [ CRIZs®) | 6140 | liloo | 19600 |42l00 57000
CR{Ls.) 5400 | 11000 | 18400 | 39800 82100
(o 5770 | 11560 | 18000 | 41000 B4E00
{n £09-5 | 2. 90-5 | 2. 47-5 | 4 15-5 | 2.02-5
{4/ CRa 710-8 | 2.50-9 | 1 30-9 | 5. 24-10 | 2.39-10
‘ §o28-2 12 30-1 | L a0-2 | 4 86-3 | 22273
16%18 | CR{Ls-) 5350 (0500 12500
(F534) | CR{Zs4) 1950 19300 12600
CRa 5159 10400 12700
{a 4 51-3 7, 135 1, 71-5
fu/CRu . 758 7, 14-10 1, 13-
0 3, 10-2 2, 02-1 [ 21-1
4x14 | CR{L,-) 3320 1580 2040
CR (Z5.] 2900 1550 1900
CRa 3110 2570 1970
{n 5. 58-5 5 74-5 3. 18-5
T/ CRu [ 78-3 P0T-3 1 11-38
; 1 50-1 3. 73-1 7. 95-1
X1 | CR{Za) 2170 1120
CR(Zas) 1880 110
CRa 1080 {120
i 5. 11-3 400~
fu/CRa 3, 50-8 3, 37-4
" 2, 98- 5, 31-1
Bx8 CR(Z5-) 1836 590
CR{1as) 1786 110
CRa {540 100
fn 1 34-4 5. 61-3
l/CRu 7,288 3, 45-3
) 5 61- | 4 481

) HEE: LOBRATH
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-5 E-5iEW3PETHERERSHOC EHE
Ay MNEPSDER (/8
(cm) n=17 n=1§ n=i4 =1l n=4
3. 6 0,81 [, 06 L2l [, 29 1,21
8.8 Loid I, 14 [, 06 i1l 1. 15
13, 8 [0l L2 [, 10 0, 59 I, 17
13,8 0,488 0,88 0, 912 0, 43 0.89
33,6 00 [ gl [ 0,53 [, 60
439 [ 16 I, 04 [ 34 i, 13 1, 28
48 6 11z 1. 28 L2y i, 20 ], 40
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000000000000000080
00000000000000000
00000000000000000
00000000000000000
0000 000000000000
00000000000000000
00000000000000000
00000000000000000
00000000000000000
00000000000000000
00000000000000000
00000000000000000
00000000000000000
00000000000000000
000000000600000000
000000000000008000
00000000000000000

(a) n=17 (@FEHE OTHETERALE. OHBERAI

200000000000 00
00000000000000
000000060000 0F0
0000000000006 00
0000000000000
0000000000008 00
900000000 00000
0900000000000
0000000000000
000000000800 00
0000000206000
39000002000000
000000000000 00
0000000000000 0
(c) n=14

-1

G

9n—02Z2

@
0000000000000 00O
0000000000000 000
0000000000000 000
00000000 00OOGOOIOS
0000000000000 00
0000000000000000
0000000000000000

00000000 0000OO00
0000000000000 000°
0000000000008 000
0000000000000 000
0000000000008 000
0000000000000 000
0000000000000 000
00000000 0000000O

ooooooooﬂooooooo

%) (b) n=16
000000600000
00000000000 00000000
$0C00000060 00000000
00000000000 00000000
0000000060000 90000000
0000005000600 C G6000C90O
00000000060 0000060CO
®000000CGORO0O o0 0000O®S®
90000000000 (T XX XXX X
009000000900 ¢
0900929060000

(d) n=11 (e} n=28
8 Tid, HIEF

TCATHRL. S EROEFKEFL (n =16, 14,

Fid, [ SOORMITL Iy LEERES, TOPICHEL )
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K 40cm

®®:.1. ifcn

O
¢ 00 06 & 0 & 0 0 o o

4l0cn g 20, 516cm 40cm

xE %5

P | Bl

{0cm

dc KERKE

(b) e

M-2 MCNP-4AQHBEEFIH (n=110%8)
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1 ! . [
0.9F
u
0.8} >
® 17X17
A 16X16+4
0.7F m 14X14
¢ 11X11
X 8X8
X
0.6 ! I !
0.6 0.7 0.8 0.9
K JEHMEERICL BB

eff

3 FEEEBROBHRREUMCNP -4 ATHE Lok FEHEETEOM A
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10! )
5 10°F -
iZ’.
i
Hid
&
O  17X17
_%10" A 16X1644 T
. O 14X14
H= & 11X11
X 8X8
102 . L ‘
103 102 10! 1Q°
P

H— 4 RBEEREICE (- p) LAARKEEHAMECT o/ CRa) D HMAE
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(i

(X 10°%) e

Y >IN
XX XX

—h b ek ok
AL$N
S

00— — — =
X
09]

t (/208)

a
W
T

0 s
220-10 0 10 20 30 40 50 60
~L oy NTigED 5 OFEEE (ecm)

K- 5 FONNEAEMEEMEIC R BRAS0cnDE & ORI
AEOEAME XUOMCNP - 4 AC K25t (bS50 7L VTR
ITRAF4A—%, S0FEZA MY —)
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fT8A HHEFIHEEROAER

AYOR— 1 BB RURERAKMIIBFI2PHEFHREBEDODHEEETATDEDNORILE
EHTHBL, PLAOBHHHEECHEL ~EEROKMS 0 cmOPHEFEHEESIBEER
XOE-5IZRELTH B,

R AOBOBHEECHELZREZOKM L 1 2. 5 cmOHFETFHEELFICKE,
EEMA/FORBHFELSERNT VS, n=1TLBTEFEFAHEESTE, BEBEORILLR
CEWETHZD,. n=16TRa=1TE8F2L208 LCESAREFZL., BEERC
HoTwd, Z0LBRFBRERHIIETFHCELIY, EMLAHRLETIIAL>7/, 0
=14, 11, 8icBVWTik, “OEFTHEILTFTLAIALEIIBFCAZ>TVS, FHE.
—EBRPEMTIAY. SRAMELHEESHEBI I EENCERL AN, BEHNY
BYDOEREIFELR TS,
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(1) n=17, K& =50. Ocm, HMEFELHE= (K 2) +1. 5cm

FiTR FARRATEE | PRASRIAE £8% (B-1055%) B2)
P45 0ER Eif- £ Gt No, 43 No, 53a% No, GEE®
(cm) (f1) (H/208) (fi/208)

-11, 4 598 2020 120455 103004 126227
-5, 4 1546 1339 120303 103081 126519
-1 4 2733 31348 (19232 02630 135751

3.6 4117 3509 119372 102378 125952
8. § - 53T 4524 119358 102823 125408
[3.6 6684 5997 118954 102428 125843
18, § 7502 5789 [19405 102298 L4566
23, 1567 7419 119864 102458 126281
28. 6 7238 6351 120340 102468 126593
356 6304 5918 L1267 102314 126000
38, 5 48956 4617 120405 102985 126527
43,8 3022 3008 119942 103178 126674
48, 6 365 848 {19840 103203 123897
53, 5 133 206 136422 103046 16452
58. 6 54 7 120478 103408 126539

(1) BAZHHEOTEETOER (ROLIZALEYD, 4cn0REERHS2)
(2) BHACEEIRTHS,

HF, B,



JAERI—Research 95—02Z2

(2) n=17, Ak=75. 0cm. FHEFEME= (kL 2) +1. 5cm
BT FAGABENE | FRBRANEE Hil% (3- 1 03E%)
po0EE ke -t No. 4iEE | No, 5EME | No. biE#
(cn) (H/108) (H/208)
=114 1400 3007 213073 1833013 132904
-5, 1 2655 5003 213556 183818 221702
-1, 4 41938 5132 213493 [ 84002 2233155
3.5 842 2017 211602 183133 220540
8.6 §348 7007 212521 1843121 221435
13,6 10507 3728 111548 183023 220864
i8. 6 12638 10460 211604 1828393 2714818
23.6 14420 12293 211618 183348 2218313
18. 6 ish4l 13448 211364 182593 221275
336 16531 14329 211145 182334 21412
38. B 6177 147112 211861 183301 221628
43,6 15583 13611 2123117 182473 2216312
48, 0 138898 [2059 218647 183623 221073
53,6 11864 10577 112831 183543 222636
58. 6 9544 8634 213224 184557 223198
§3. 6 1266 6504 314158 184298 222828
68, 0 4444 4303 112539 184515 222875
186 512 L 141 213245 183387 212585
18. 6 173 137 112984 183371 2231712
§3, 6 87 121 213008 184323 223601
§8. 6 63 47 212871 183895 222641
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(3) n=17. AkK=90. 0cm. FHFEME= (KLI72) +1. Scm
FOTa FABRRTHE | PARREER EE% (-1 0385
po0ER Fi-E Gf £ No, 4if¥% No. bitE# No. GEf¥
(cm) @/1 [/ 108)

-1, 4 2157 4415 321062 278343 3334410
-4 4013 7486 J20750 27968317 335241
-4 5179 1709 J21584 277548 333906
3.8 §i74 15387 320383 278506 333888
§, 6 12585 1Tt 3201903 217818 334015
13. 6 13577 12968 S18T04 3716521 332984
[8. 6 18706 15835 ILTS746 275827 332589
23. 8 21470 178817 317630 275441 3324217
28, 6 23641 18823 dl84aT 274586 331680
33. € 25391 Z1EGS J1gsll 275381 331247
38, ¢ 26643 231293 3181412 175334 332831
43,6 270213 23721 318020 276323 332887
48, 6 26573 23231 317830 275253 332188
83, 0 25047 21912 JLT861 275781 332047
58. 8 23308 10232 321413 arglat 135890
63, 6 20204 17648 320326 478275 335275
68, § 17321 L3155 3823146 271241 3356113
13. 6 14098 12360 32131212 276468 334678
78, % 10447 9364 3218117 278241 3346448
§3. % 6220 6113 321301 278698 3368789
88, 6 §39 1434 322687 278874 330845
93, % 165 291 J1L477 279152 335273
98, L446 58 312244 278831 337241

103, 8 L6 83 311654 278110 335987




(4)
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n=17. K{E=105. 0cm. HFEFHEAE= (K 2) +1. Scn
FoTa FASRRIRE | FABRRRE &% (B~ 105HE)

po0EE iz Fij 62 No, 43H% No, 532 No, G3HE

{cm) (B/208) (H/208)

11,4 418) 5¢91 §alini 5401735 §45603
-6, 4 1851 (489§ 624751 243937 848281
-1, 4 12433 15048 624766 544061 §47705

3.6 18.163 14529 §24305 543571 048654

8. 6 24723 20425 622770 543234 646829
13. 8 308812 25831 h13224 338357 643697
[8. 8 36956 31018 618370 538055 641606
23, 6 41943 315008 618743 538101 543162
28, 6 46684 39454 Bi5942 537815 G41986
33,6 51104 42436 §16541 535561 641763
38. 6 34343 46103 614923 536666 640043
43,6 56831 473812 612156 334139 640033
48, § 57658 494125 616934 533883 639908
53, 6 57098 48794 Gi4825 234829 G41247
58. 6 554119 48997 6167813 534508 642761
53,8 5845 45573 §17421 2361386 643704
§8. 6 . 48994 4263990 Gl8614 538957 644632
73,6 44594 38601 §23281 542198 G46574
78, § 19339 145117 §24417 541579 G47581
§3, 8 13447 29538 624065 543111 6502390
38,86 27284 23584 §25086 5451490 §had2l
33,8 20510 18306 §a1113 544443 §51785
J8. 8 12175 11892 627784 346747 655049

[03. 6 1295 2885 523059 545173 855043

108. 6 499 664 627951 5467312 554821

113,86 250 215 5267038 5460212 653331
118, 6 [50 162 628118 545436 654583
123, 6 1290 94 029265 547044 655101




(5)
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n=17. Kff=112. 5cm, HHEFHEuE= (KL 2) +1. 5cm
FiFs FABSEERE | FAERRTEE £8% (3~ 03fHE

2o OHE g EiiE No. 43hE No. 5itt¥ No. 6if#

(cm) (H/208) (B/ 1 08)

-11. 4 86012 1§121 5908412 522493 §17268
~f, 4 i5011 20897 5002312 32268358 §17534
-1, 4 24726 207601 580330 509284 11800

3.6 Je400 29789 592020 520561 612689
8. 8 493317 40536 5927712 519839 EL2319
13,6 EL759 5¢659 586701 516088 §06766
18, 6 13211 §0501 583475 5114972 605327
23,8 §3343 69498 583559 510833 §04568
28. ¢ 819112 769746 578675 507133 598872
33, € 100095 §4991 579523 507467 §O1318
18, 6 106238 89995 376940 503508 595300
43, 6 [1154% 93718 57713490 505330 599160
48, 6 Fidaes 96821 212617 501446 295814
3d. 8 (14672 88233 576671 306501 598524
58, 8 113611 97125 3712312 504681 547078
63,6 116921 §4516 574723 505652 587921
68, 8 105092 912817 a8ladd 507983 5030413
13. 8 39055 85058 581267 509173 502064
18. 6 31861 76036 182747 500863 605411
83, 6 824817 11775 5848313 all553 606856
88, 6 TL310 BA6EC 590414 516148 §12300
83,6 59838 52518 593033 518428 615327
8. 6 47160 41278 306632 522307 5198835

103. 6 32811 30201 598348 22137513 G139836
108, 6 13346 153290 593402 525313 821734
(136 13038 1013 508589 5236804 622803
118, 6 105 g0l 200794 524714 522708
123. 6 431 443 500357 325696 §214612
128, 8 249 239 596574 523184 §LT510
133, 6 188 128 600411 525833 §22596




(6)
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n=16. Kfi=50. 0cm, FHEFEMNE= (K 2) +1. S5cm
FOTE | FREMEREE | PRERRGEE 285 (5-1 03HE)
160 HE €3 No, 4752 No, 5iHe No, 6iHE
(ca) H/208) /208
=104 183 1713 104728 14131 102065
~§, 4 1451 2743 104735 73861 103094
-1, 4 2228 AR 105564 13729 102528
3.6 3105 2745 104837 74169 1022812
8.6 4146 1041 {04756 74483 102158
13,6 214l 5188 104811 74071 102520
18. 6 59198 §0449 (041513 73578 162154
23. 6 6234 5493 WENER 73054 102908
28. ¢ 59212 £33 104750 73764 142521
33,8 4935 5381 104758 73524 103046
38. 6 3953 4028 L05146 74235 1039512
43,6 14112 1684 105404 740386 1030390
48, 6 313 160 104302 T408¢C 163209
53. 8 §g 138 104823 13781 103135
58 6 45 81 [0428] 74152 102723
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(7) n=16, Rfi=112. bcm, HHFEAE= K 72) +1. Scm

BT FABARFES | SABMEHEY £8% (B- [ 0HEE)
o OER P4 b £ No, 4342 No, Sith¥ No. Bil%
{om) (8/208) 8/ 208)
~11. 4 B4 1743 140891 100116 137794
-6, 4 1491 2132 {40854 100528 138465
-1 4 2181 2310 133745 100194 137544
36 3263 1838 140085 100642 137435
8. § 4558 3964 140707 100037 137872
13,5 5685 5266 133419 00210 137245
13, 5 7060 6354 139805 100416 137859
13, 6 8458 7710 140412 100394 137455
18, 6 9748 3674 140022 99081 137596
33,6 10893 5501 140171 99533 137205
38,6 12338 P1135 139717 59975 136863
43. % 13195 12358 139940 5983 1 137528
48, § 14079 13398 40184 100255 137670
53. 5 14415 14027 140170 39190 137199
58. 6 L4247 L 14192 140503 100302 138288
£3. 6 13686 13000 140437 100574 137576
68. ¢ 12777 12224 140514 100182 138348
736 11478 10543 140416 100604 138610
78, 6 5552 3569 140474 191028 138633
33, § 3687 8314 140770 100555 138856
88, § 1254 5984 141218 100169 138443
93, 6 5982 5753 140381 100830 137915
38, § 517 1351 41763 100751 1384121
103, § 3126 3113 140519 100503 138925
108, § 1278 1§27 141267 100158 138333
113, 8 119 224 141060 100652 138365
118, 6 58 80 {41325 100300 138253
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(8) n=16., Kft=144. 0cm, PHEFEME= (K 2) +1. 5cm

FoTR FASAGHAR | PRBRARES RB% (- 10558
PHOER £ i No, 43HE No, bith¥ No. 6if#
{cm) (E/108) /208
-1 188 1565 142379 101491 139246
~b, 4 1434 28112 1421231 LOLT8T 140220
-1 4 2123 2916 143303 101690 138772
3. b 3146 2875 142519 101267 133543
§. 6 4495 4023 141978 191481 139012
13, 6 5871 5198 141760 101732 138519
8.8 1041 5188 [42107 101188 1387212
23. 8 8493 1516 141380 106752 139130
18. 6 9673 §545 L4857 LOL150 138853
3% 8 LIRTT 8310 1423812 L00T85 138629
38. 6 12380 11262 141312 (00575 13718738
43, 6 L3511 12224 140839 100970 1397817
48, i5052 13352 141839 100530 139452
33. 6 L6351 14574 141446 Lgr1og (39281
38, 6 AT6L 157598 1419712 100895 139395
h3. 6 132812 15946 142145 101603 135423
§8. 6 18514 17883 [47104 101347 139123
13,8 186279 181567 142588 L01793 139568
78. 8 17943 1T063 147489 (01764 139200
33. 6 L6971 15181 142180 Lo1o3s 139561
§8. 6 16073 15004 142704 Lo1581 139748
93.°6 14604 13549 142718 100735 139140
98, 8 13457 12520 142238 102257 139682
103, 6 11830 Vit 142344 (01286 140465
108, 8 10545 13041 143353 102021 140560
[13.8 9269 §5912 143004 (01801 140776
118, 6 19298 T334 143690 102243 141214
123. 6 G645 6247 143244 102118 140555
128. 6 5305 4755 142803 toztid 140356
33,8 38212 3670 143193 102311 140643
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FoTa FAEARIEY | PABREARS A8 (B-10FHE)
Po0ER i€ Gi-£4 No, 458¥ No, 53H¥ No. b5H%
{cn) (/208 (B/208)
138, 8 14990 2539 143370 102198 1403412
143, 6 1347 {964 143300 101853 140975
[48, € 166 4812 142810 102603 140346
153, 6 105 238 {42860 L0706 133946
158, 6 10 133 1433512 [OL§T! 141055
163, 6 Y 12 143355 102850 141474
(9) n=14, Kff=50. O cm, FHFRUEE= (KL 2) +1. dbecm
FLTa FABRRARE | FPRBRRFEE £8% (B- 1 034E)
#oOEE s i No, 4i5% No, S5t No, Gi¥%
{cm) /208 (B/208)
-1, 4 445 801 45158 31363 44808
-5 4 827 1474 449938 30838 45103
-1 4 1376 1541 454017 JLO84 45045
3. 6 1147 1556 45309 30886 45344
8. % 3069 22l 43345 313478 44858
13. 6 38912 3172 4530l 30883 45263
8.6 4775 3830 45162 J1232 45040
23. 6 4388 4416 45211 30905 44868
28,6 4721 4132 45163 30840 45120
33. 8 3845 3313 45213 30950 44883
38. 6 4891 13435 43594 LIS 45147
43,6 1752 1554 45525 30538 45086
48. 6 203 4138 45688 30834 451255
53. 6 1% 83 45351 J1igd 45250
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(10) n=14, Affi=112. 5cm, HHETHEMLE= (ki 2) +1. dcn
T FABREIEE | FREABENY E% (B-1035%)
bh0ER et - No, 4558 | No bFEE | No. 6iHE
(cn) {@/208) 5/ 208)

-4 103 189 187680 13885 18207
-~ 4 250 384 18513 13850 L6181l
-1, 4 370 449 1§46t 13600 15446

3.8 298 411 19720 13772 [§290

8. 8 338 533 1941] [3735 18485
13,6 1127 843 19526 13§36 16569
18,6 L5l 1162 19586 13587 19433
23,98 19886 1404 19601 13701 19521
28, 6 1547 1821 13289 13764 (9320
33,6 3164 2371 19606 13736 19432
38,6 3524 28388 13545 13895 EEIR
43,6 4745 3701 19293 135690 19293
48,6 5493 4415 19640 13928 14330
233, 6 6032 5089 19270 13729 19209
28. 6 5874 5132 19630 13815 19456
63,8 5217 4471 19637 13856 13361
68, 6 4517 31544 198112 13740 13373
73. 8 1537 2829 19621 13765 19184
78, 6 2851 2268 19882 13900 19349
§3. 6 2246 1746 195839 13784 19438
88, 6 1747 1385 198117 13851 19544
93. 8 1282 1030 15513 13598 19181
98, 8 393 755 19716 14018 1944§

1036 6290 511 19667 13747 19324
108, 6 239 121 19661 11500 14230
[13. 8 31 3l {9086 13804 19477
118, § i 16 (9518 13783 19353
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(11) n=14, A{f=144. 0cm, PHEFEMNEE= (KE/72) +1. Scm

FiTR FABREERE | FRESRTES £8% (B-1034%)
phokg THE HhE No, 455% No. SiffE No. G
(cm) (H/208) {g/208)

-11. 4 60 §8 10080 Ti64 8808
-6, 4 [14 170 9943 7363 8937
-1, 4 186 209 10160 1246 5806

3. 6 303 135 398¢ Ti47 8809
b & 434 235 9587 1024 9743
{3, 6 508 183 9971 1314 §934
18§ 143 2l 10203 718§ 2880
23. 8 1020 §913 10155 1101 9947
28, 6 120§ 913 10030 7100 9914
33.6 1581 1153 (0249 7137 9382
38, 6 1975 1443 10000 T1ET 9724
43, % 261 1741 3946 7158 ig003
48, B 3190 2301 10029 7084 9336
23. 8 $878 1953 10064 1026 9391
58. 6 4641 362§ 10609 7076 101317
63, 6 5386 4269 10168 1023 10056
68. 6 5856 0048 10100 1037 10158
136 3§18 9181 L0106 T 10021
78. 6 5509 4791 (0146 7060 16118
§3. 6 4674 36890 10053 1048 10100
§3. 6 38712 3028 10136 1234 9947
§3. 6 3147 13282 10285 1816 8878
98, 6 2478 1894 10181 7189 10015

103, 6 2038 L48T 9355 6918 8933

108 6 1528 1193 19233 11340 9g25
113, % 1199 §42 191813 1157 10083
L8, 6 833 138 10082 7084 10202
1238 781 234 14073 1059 9384
128, 6 230 406 102512 7206 §98i
[33. 6 359 300 ool N 1olLad
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FOTE FABORTAE | FRBARINE ZE% (3- 1 07EE)

ro0Ed Fi-£4 £ No. 4342 No, Sithe No. 38

{om) H/208) (B/208)
138. 6 234 150 100388 1025 10000
143, 6 L 145 16237 110t 99012
148. 6 17 30 3979 71Tl 9936

(12) n=11, AgE=50. 0cm, fHEFiELE= (Kk{/72) +1. dcm
FoTHR FABARTRE FR#ARARE £8% (B-1 0E%)
o 0EE 3 iHE No, 4¥5% No. SijE No, G
(cm) /208 (B/208)

-11. 4 245 411 14108 1283 621l
-5, 4 189 168 14191 113ll 16303
-1, 4 308 833 14200 11345 16171
3.6 1398 317 14014 11506 16034
8. % 2027 1349 14234 11249 15977
13,6 1943 1986 14057 11466 16101
18,6 3885 1911 14078 {1474 15884
23. 8 4223 3491 13925 11359 15851
18,6 3813 3275 14974 L1441 16455
33, 6 3041 2254 14330 141} 16041
38. 6 2083 1517 14381 11079 16267
43,6 1109 374 14015 11323 BI10
48, % 125 230 14228 11220 15672
53,8 43 59 4133 11283 16081




JAERI—Research

95—022

(13) n=11,&{=112. 5cm. HEFHEE= (KL 2) +1. Scm
Fota FABRERES | FARDRRE £8% (B- 1 05H%)
pookE iTHE iHRE No, 43ti% No, 5Bz No, BEEE
{en) (#/508) (#/408)

-1l 4 48 90 ERE} 5451 1341
-6, 4 133 151 6656 5384 13012
-1. 4 20| 1639 6404 5533 1310

3.8 291 187 G615 3349 1368

8.6 493 170 ball 23390 1365
13, 8 831 483 6408 5445 1155
18,5 1189 751 §450 5319 1207
13,8 1656 1053 §5513 b414 1362
18, % 1531 C1a4l o412 5353 131%
33,6 3830 2243 6500 53817 T450
38,6 5373 33556 G649 5876 1263
43, % 14120 4988 563 5278 12312
48. 6 3568 6375 6494 5350 7414
53. B 10334 57106 5435 5398 1446
28. 6 10680 §574 56856 55112 7209
£3. 6 §838 811 §537 5370 7438
68. 6 6603 4774 §4512 5379 1303
13. 6 46912 118¢ 6508 5370 T476
T8 6 3306 2387 5424 5498 7385
§3. 6 AN 1450 411 5447 1515
§8. & 1533 1032 §266 5478 7318
83. ¢t 42 87 5464 547117 1317
§8. 6 §21 463 6471 54990 7316

103. % 393 BT 6508 SERN 7361
LG8, 8 a0 109 440 5373 1417
L8 B 21 5445 23638 7418
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(14) n=8. &{=50. 0cm. fEFEHLEE= (K 2) +1. d5cm
FOTH FARRRAEE | PARGEEE £8% (3-1034%)
15 0EE HhE € No., 43t8# No, biffe No, 63t
{cm) (§/508) (B/408)
=104 i1 445 161946 (0779 16985
-6, 4 £33 471 162679 10817 16823
-1 4 L1335 19117 16218 14789 16335
16 2180 1345 15135 10838 16796
8 6 319012 2368 1617 10904 16731
13,6 6384 4205 16382 10798 16900
13,6 9351 5756 118l 16878 P5745
23,6 11151 5947 16175 {0675 16080
28,8 J7i8 BLTT 16306 16923 13762
13. 6 6756 54012 L6167 10843 16099
38,6 41073 3123 16247 10854 15938
43,6 1944 1574 15697 L0775 1584¢
48, 6 231 380 15185 10896 15904
33. 8 76 LR 16173 10909 15682
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(15) n=8. kf=112, 5cm; HHEFEME= (K 2) +1. Scm
FOTR FABARENE | FRHQRIEW #8% (B-103E%)
#50ER if: £ it No. 4i%% No. 538¥ No. §i4%
(cm) (B/508) (f/408)

-11, 4 g id 2318 1686 2377
-5, 4 22 al 4463 (722 2365
-1 39 31 2431 17812 2316

3.8 75 48 23117 [78% 2414

& 6 135 78 2383 1753 2351
13. 6 22l 143 2413 1712 1396
18,5 411 231 1441 1702 2259
13,8 700 429 2398 1638 2324
18. 6 1135 748 2407 1730 2381
33, % 1084 1230 2334 1728 25112
38,6 3427 1204 2443 1§53 2403
43,6 5827 373512 2368 1763 2409
48, 6 8929 §311 2396 [T53 23612
LERE 11008 5681 2471 15685 2320
58. 6 (0518 85b7 2450 1757 a4l
3.6 TT66 6348 2304 1714 2507
63. 6 5055 3822 1428 1764 6481
T3 8 19613 2297 71454 1768 24172
78. 6 [656 1304 2474 1751 2444
83. 6 548 700 2307 1736 1344
§8. 6 281 430 1496 1691 2501
93,6 329 206 2439 173¢ 2386
38, 8 187 125 2491 1685 2413

{03, 6 194 64 2470 F747 1491
108, 6 37 13 2438 1744 2408
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4B

MCNP 4AH DTCADEZRDEREFTER A 7y MER 7T/ A
B-1 FzxA°&
B-2 EHEWRERLZERIZOWVT

B-3 70 A0FHRBEICOWT
B4 702 o snETH

=2 Fa T A
SCER
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B1 FAME

= = H4E. MCNPOFBOARNZILKIZ L Y E  OMCNPL —H —F/0id2—
Y FHEL HE)EMCNPHEEFHEADOH 5,

L#L. MCNPDA v 7y MEEHME T2 bh Ao/, EWS (L I=T71~
gy AF—ayv) OEFICOWTIE, EERE, ERTEE LS AL
S LD, SOTTY T AIZMCNPTOBERSHEOMLERIMERLIZLOT
H5bo

B-2 EEWELZERIIOWVT

AU 7T AEFTCAOKZOBERFTE2 T HWTHER LD THE, ZO7
OFS ADBEHTE AEZRRTEOEECELLT. UTO4EHTH 5.

1 v — FRAMERDEVEM 2 —FLOER (B—FL)

2 Bz ay s — b REHEOE B BME—FELORR (BEEG)

3 shgnzay ) — NEEHESE Y, FOERIFLOFHER (ZHEEFG)

B-3 SO AOFEEEEICONT

WEERSR -1+ 75T 4y ZHEEER $DOSUNY —2 A5 —3 = ¥ (SUN-4 Sparc
Station 2, Sun OS 4.1.3-JLE1.1.3) EIZMCNP 4AT— K UMCNPA M= A F
—FSXLIB-J3bLIAf Y A P — SN T b,

TOEERT A T 5 — ik, M7 —FUE Y AT ANJOYD2), MACROS% /- L TaF
FFEAL T —% 7 7 4 WIENDL-3 & WER S NIRRT =5 - 7TV EHT =5 - 7
—7N (BRI FNVE—HETFT—5) B HEE S LAMCNPEER T A V¥~ KEIR
S4T5)~Tdhb, 2B, FSXLIB-J3ICHEENTWAET— D) b, 234UILD
Wk, THEFEFIAVT—PASFIINF-—FBBRL TS| EVIRIEEA
TWB A, CoOEEIIoOWTIE. KEE LT, BF—¥% 7 74 VENDL-85 & ) {ERE &
N7-MCNPIERESORIEE T A 75 ) —ENDL8SOFERNE L bl b,

KPEETHOHERFETHER LS, APV TIRTNTIWKD LD TH %o,

B-4 Jur s snETH

ST G KRBT, RBEFOTEIIBVTERE & o 2 TCAREEAA4FRIS
()35 —13) ODATZEET L, BRUTOEBH TH S,
B T IVARF TCAKH
INE = 13
BALHE T 17X17
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BEE v 5 1.956cm
Lattice name 1.83U
FESFAKAT  114.590cm

TR &R 40c¢m
MEFET 500
SHEMA K 110
Ay TR 10

FRIR PARHE

3 <sbla>/homel/arakawa/program % TCA
T C ADFLOBMIEIRAT T,
ﬁ*.ﬂlf‘/ﬁ"%]\j] LT ( ffé‘/’o

1.956
MEANE A TEATTLTLIFE, (15:22)
B e 1

THEEE L e 2

1

B0 ONKE 2EERIZ0 2D 5,
FLOBOBRROREEZ AT LTT IV | (NX1)

17

F L OBRITEOBFBEOARBE AN LTTF v [ (NY)
17

BEFARLLZ ATTLTT W [ (XC)

114.590

FEHHE (222 7) — F5CM*50CM*80CM) O Aoz
AFTLTTFSW I (NX1)

0

— LA ) DFEFEE AT LTS v,

500

FHEHAEEATI LTS,

110

Ay THAREE AL TLAZS v,

10 '

pitch= 1,956 nx1=17 nx2= Ony=17 xc=114.590 t= 0
nsrck= 500 ket=110 ikz=10 '
INTINTLALWTTH(y/m)

y

HHT7 T ANEEATLTLES Y,

expl7



JAER]—Research 95—022

AT LE Lz

file name=expl7

¢ single 17* 17;concrete O{cm)

¢ critical water level 114.590(cn)

¢ lattice pitch 1.956(cm);u{2.6)02
INTINTLSE LWTTHym)

y

AT LE Lz, Miidexpl? T3,

LLEAMCNPA ¥ 7'y MERT 0T 5 ADETBITH S, ET7 7 4 V1dSun
Fortran 770 I V34 MIZE HER LATCAL WS 774V TH D, £DT A V7
I 1] i2/homel/arakawa/program Th b, V— AT 07 I Aldtea.f& V)% T
/homel/arakawa/program/Sourcetl & ) SCCS(Source Code Control System) & H
Tl s, UTic7ussany—2A%%To
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C‘k****************************************************‘k***t*************
. *

c

c program tca main routine 100- *
o4 *
c***********'Jr***********************************'kir**'********************
C 1 2 3 4 5 _ 6 7

c23456789012345678901234567890123456789012345678901234567890123456789012
program tca
integer nxl,nx2,ny,concn,nx,type,nsrck, kct, ikz
character*l ans
character*7 file
real*8 xc,pitch
100 call initial (nxl,nxZ,ny,xc,ans,concn, pltch)
call input
1(nxzl,nx2,ny, xc, ans, concn, nx, type, pitch, £ile,nsrck, kct, ikz)
if (ans.eq.’'n’) then
go to 100
endif
call output
l{nxl,nxz,ny;xc,ans,concn,nx,type,pitch}file,nsrck,kct,ikz)
if (ans.eg.’'n’) then
go to 100
endif
stop

end
C‘k'k'k********************************************‘************************

o] *

c program tca subroutine cellcard 200- .
o] *
C****,********************************************************.***********
e 1 2 3 4 5 6 7

c23456789012345678901234567890123456789012345678901234567890123456789012
subroutine cellcard(a,b,c,t,u,p}
integer a,b,c,t.u

real*8 p
write (1,%*} ’c’
write (1,%*) ‘c cellcards’
Cwrite (1,*) 'c’ _
write (1,%) "1 -1 7.040860e-2 -7 10 =12 im
lp:n=1 u=1l’ .
write (1,%*) "2 2 5.587000e-2 7 -8 1¢ -12 im
lpin=1 u=1’
write (1,*) "3 - 3 1.001400e-1 8 10 -11 im
lp:n=1 u=1’ :
write (1,%*) 74 C 8 11 -12 im
lpin=1 u=1’ .
. if {fu.eqg.l).and.(c.eq.1l}) then
write (1,*) '5 0 1 -2 3 -4 5 -6
limp:n=1 f£ill=1"
else .
write (1,%) °5 0 1. -2 3 -4 5 -6

limp:n=1 u=2 lat=1"
write (1,200) —u+l,-c+l
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endif
200 format (17x, " £ill=",13,7:0 *,13,7:0 0:07)
do i=1,c
if (b.eg.0) then
if (a.eg.l) then
if {(t.eg.0) then
if (c.ne.l) then
write (1,201) c-1

endif
go to 208
else
write (1,202} int({5*t/p}
endif
else

if (t.eq.0}) then
write (1,201) a*c-1
go to 208
else
write (1,203} a-1,int (5*t/p)
endif
endif
else if (b.eg.l) then
if (a.eqg.l} then
writa (1,204) int(5*t/p)
else
write (1,205} a—-1,int (5*t/p)
endif
else
if {(a.eg.l) then
write (1,206) int{5*t/p),b-1

else
write (1,207} a—1,int{5*t/p),b-1
endif
endif
201 format {18x,"1 ",i3,"'r")
202 format (18x,71 37,1i3,'r’)
203 format (18x, 717,13, r 37,13,"¢")
204 format (18x,1 37,i3,'r 17}
205 format (18x,”37,4i3,'r 37,13,'r 17}
206 format (18x,"1 37,i3,'r 17,i3,"r’}
207 format (15x,717,13,'r 37,4i3,'r 17,13,"'r")
enddo

208 if (t.ne.0) then
Cc2345678901234567890123456729012345678%012345678901234567890123456785012

write (1,*) "6 0 #1121 -22 23 -24 25 -206)
limp:n=1 C£i11=2"

write (1,*) "7 3 1.001400e~1 $#6 #11(31 -32 33 -34 35 -36)
limp:n=1’

write (1,*) '8 0 #6 #7 #11
limp:n=0"

write {1,*) "9 3 1.001400e-1 431 —42 43 -44 45 4%
limp:n=1 u=3"

write {(1,%*) 71C 0 #9
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limp:n=1 u=3"

write {1,*) "11 o - 51 -52 53 -54 55 -56
limp:n=1 £i11=4" :
write (1,*) "12 0 61 —-62 63 —-64 65 —-66

limp:n=1 u=4 lat=1"
if (t.ne.l) then

write (1,209) -t+1,2*t-1
209 format {17x,’ £ill=",i3,"7:0 0:0 0:1 5 7,13,'r"}
else
write {1,210) -t+1
210 format (17x, £ill=",413,7:0 0:0 0:1 5 5')
endif
write (1,*} "13 4 -1.98 71 =72 13 -74 75 =76
limp:n=1 u=5’
write (1,%*) 14 5 -1.18 #13
limp:n=1 u=5'
else
if ({u.eq.l).and.{c.eq.l)} then
write (1,*) '8 3 1.001400e-1 #5 (31 =32 33 -34 35 -38)
limp:n=1"
write (1,*) "7 0 #5 #6
limp:n=0"
else
write (1,*) ’6 0 21 -22 23 -24 25 -2%
limp:n=1 £i11=2"
write (1,*) 7 3 1.001400e-1 #6 {31 -32 33 -34 35 -306)
limp:n=1"
write (1,*) "8 0 #6 #7
limp:n=0"
endif
endif
write {1,%*) 77
return
end
c***************************************‘k‘k‘k*‘k**************‘k*‘k**********
e *
c program tca subroutine check 300- *
C *
C‘k************:k**'k'k'):*'k**************************************************
C 1 2 3 4 5} & 7

Cc23456789012345678%01234567850123456789012345678901234567890123456789012
subroutine check{a}
character*l a
300 print *, CNTINTILIAELWVWTTD (y/n)’
read (b,*) a : '
if ((a.ne.’y").and. (a.ne.'n"}) then

go to 300
endif
return
end
C**************k*****************i’*‘k*********************‘k**************
o4 *
c program tca gubroutine datacard 400- *
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*

C
c*****'k*‘k******************************************‘k*****‘k‘k*************

c 1 2 3 4 5 6 7
c23456789012345678901234567890123456789012345678901234567890123456789012
subroutine datacard{a,b,c,d,t,u,p,nsrck,kct, ikz)
integer a,b,c,t,u,sho,amari,nsrck, kct,ikz

real*8 d,p

write (1,*) "cf

write (1,*) fc data cards”

write (1,%*) "c’

write (1,*} "mode n $ transfort neutrons only’

write (1,*) "c’

write (1,*} "c material cards’

write (1,*) "c’

write (1,%) 'c u(2.6)o2 pellet lattice name 1.83u’

write {1,%) "ml 892235.34c 6.086e-4 $ u-2357

write {1,%*) ' 92238.34c 2.255e-2 $ u-238"

write {1,%) ° 8016.34c 4,72%e-2 $ h’

write (1,*) ‘¢’

write (1,*} ‘c al cladding (with an air gap}’

write (1,*) ‘m2 13027.34c 5.587e-2 $ al”’

write {(1,*) ‘¢’

write (1,*) ‘cC water (300k)

write (1,%*) 'm3 1001.34¢c 6.676e-2 5 h'

write (1,*) ’ 8016.34c 3.33Be-2 S o

write (1,%*) "mt3 lwtr.0lt”’

if (t.ne.0) then
write (1,*} 'c’
write (1,*) 'cC tca concrete {5cm)”
write (1,*) "'mé 1001.34c -2.62 $ h’
write {1,*) * B016.34c —-49.04 $ o
write (1,*) * 6012.34c -0.27 S ¢
write {1,*) ' 14000.34¢c -8.18 S s1”
write {(1,*) * 13027.34c -2.70 5 al’
write (1,*) 26000.34c -1.47 s fe’
write (1,*) ~ 20000.34c —34.23 $ ca’
write (1,%*) 12000.34¢c -0.84 5 mg”
write {1,%) ~ 16000.34¢c -0.64 $ s’
write {1,*) ’‘mt4d lwtr.0lt"
write {(1,*) ‘¢
write {1,*) 'c epoxyglass’
write (1,*) ‘m5 1001.34c -8.7 % hf
write (1,*) ’ §016.34c -16.6 S of
write (1,%) * 6012.34c ~71.4 $ cf
write (1,*} ' 7014.34c -3.3 S n’
write (1,%*) 'mt5 poly.0lt”’

endif

c 1 2 3 4 5 6 7
c23456789012345678901234567890123456789012345678901234567890123456789012

write (1,*) "¢’

write {(1,*) ‘cC default energy bins; hansen—roach structure’

write (1,*) "e0 1.0e-7 4.0e-7 1.0e-6 3.0e-6 1.0e-5 3.0e-5 1.0e-

14 5.5e-4 3.0e-3’
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write {(1,*) * 1.7e-2 6.1 0.4 0.9 1.4 3.0 20.0"
write {1,*) "¢’
write {1,*} "¢ tallies’ .
write {(1,*) “fd:n 1 5 ave flux in
1 cell 17 i
write {1,*) *
write (l,*}) 'cC criticality cards’
write {(1,*}) "¢
write (1,399) nsrck,ikz,kct
369 format (" kecode ©,i5,1x,71.0",1%x,1i3,1x,14}
c23456789012345678090123456789012345678901234567890123456789012345678%012
write (1,400) p/2,p/2 ' '
400 format (‘ sdef cel=dl erg=d2 rad=d3 ext=d4 pos=",2(f6.4,1x),"0 axs=
10 0 17)
write (1,%*) ‘sil 1
sho=int (c/3)
amari=c—-3*sho
do i=1, sho+l
do j=u-1,0,-1
if (j.eg.u-1-a) then
J=b-1
if (b.eqg.0) then
go to 401
endif
endif
if {i.ne.sho+l) then
write (1,402) -j,-(c+2-3*i),-3, - {c+1l-3*i),-3,—{c-3*1i)
else 1f (amari.eg.l) then
if ({u.eq.l).and. (c.eqg.l}) then
write (1,*) * 5:1°
else
write (1,403) —j
endif
else if [(amari.eqg.Z2} then
write (1,404) -3j,-3

endif
401 enddo
enddo
c 1 2 3 4 5 6 7

c23456789012345678901234567890123456789012345678901234567890123456783012
402 format (7x,"6:5(",13,1x,13,"’ 0):1 6:5(",13,1x,13," 0):1 6:5
i{’,i3,1x,313," 0):1%)
493 format (7x,*6:5{",i3," 0 01:17)
404 format (7x,"6:5¢{",1i3," -1 0):1 6:5(",413,"7 0 0y:17)
if ((at+b)*c.eg.l) then

write (1,*) “'spl 1"
else
write (1,405) (a+b)*c-1
endif '
405 format { " spl 1 7,1i3,'r"}
write (1,%*) ‘¢’
write (1,*} ‘sp2 -3

write {1,*) ‘¢f
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write (1,%*) ’si3 h 0.0 0.6251°

write (1l,*) ’“sp3 -21 1
write (1,*) ‘c’
write {(1,%*) ’sid 0.0 144.15"

write (1,*) 'spd =21 0
write (1,*) "¢’

write (1,*) ‘prdmp 3 j 1 3’

write (1,*) "¢’

write (1,*) ’‘print’

write (1,%) 7F

return

end
C***********************************************************************
C *
ol program tca subroutine initial 500- *

*

c
c***********************************************************************
cC 1 2 3 4 5 & 7

c23456789012345678501234567880123456789012345678201234567890123456789012
subroutine initial{a,b,c,d,e,t,p)
integer a,b,c,t
character*l e

real*8 d,p

a=15

b=3

c=22

d=63.46

e=tyt -

t=1

p=1.956

return

end
OFkFFEA A A I I I I I AT AT F AT I I A A I AT I A AT I A A I A A I A A I F I A I A I A A AT A A IR A A kA F A A A A S
- *
c program tca subroutine input 600- *
c *
C***********************************************************************
c 1 2 3 4 5 6 7

c234567890123456789012345678901234567890123456789012345678901.2345678%9012
subroutine input(a,b,c,d,e,t,u,s,p,f,nsrck,kect,ikz)
integer a,b,c,t,u, s,nsrck,kct, ikz
character*l e
character*7 £

real*8 d,p :
print *, "TCA®DORELOBMBERADTY,
print *, "REE vy F 2 AL TS n, n
read (5 ,*) p
600 print *, "PBLFATE2ANLTLEZEn, (1H22) "
print *, "E—9F v, 1
print *, "ZTEHBFL . 2

read (5 ,*) s
if (s.eqg.l) then

print *, "H—FLO07ONX 2RREBEHIC0 R T4, n
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601 print *, "WLOMOBKBORELATLTEI T (x1y”

read (5 ,*} a

b=0

if (a.le.0) then
go to 601

endif

else if [(s.eq.2) then
602 print *, "EMOFLOBOBRBEOARE T AN L TTF SV (vx1)"
read (5 ,*) a
print *, "EEOFELOBOBBEBOEEZ AL TT S W I nx2)"
read (5 ,*) b
if (((a.lt.0).or. (b.1t.0)} .or.{(a.eq.0).and. (b.eq.0})) then
go to 602
endif
else
print *, "I 2FAHNLTT 30"
go to 600
endif
print *, "HLOBRTEOBRBABEOREZANLTTITIV ! vy
read {5 ,*) ¢
print *, "RAKRMNEADLTT SV (xO)"
read (5 ,*) d
C 1 2 3 4 5 6
c23456789012345678901234567890123456789012345678901234567890123456789
print *, "R 44k (2> 7 1) — b scursocurgoc) o FE oM EE AL
1T TF&EWw» ! (xyy"
603 read (5 ,*) €
if (t.eq.0} then
1f (b.ne.0}) then
print *, "“HBFLTT. RFEZANTT SV, v
go to 603
else
u=a+b
endif
else
u=atb+int (5*t/p} +1
endif
print *,"— WA B D QP HETHREADL TS LZ S 0, v
read {5 ,*) nsrck
print *, "BTEHEMAEET AN LTLE S, "
read (5 ,*) kct
print *,"A F v FTHMAE B AN L T LS, "
read (5 ,*) ikz
write (6,604) p,a,b,c,d,t
604 format (‘pitch=",£8.3," nxl=",4i3," nx2=",1i3," ny=",1i3," xc=",£8.3,"
1 t=",13)
write {(6,605) nsrck, kct,ikz
605 format {"nsrck=",15," kect=",1i4," ikz=",i3}
call checkl(e)
if (e.eqg.’y’) then
print *,"HAO 7 7 A NVHLT AL TSIV, v
read (5 ,*)}) £
print *, AR ETLEL, ¢
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else _
print *,  BATLTTF v, ’

endif

return

end
C*******************-&*******************************************-}r*******

*

C
*

*

c program tca subroutine output 700-

c
C******************************‘k****************************************
c 1 2 3 4 5 6 7

c23456789012345678901234567890123456789012345678201234567850123456785012
subroutine output{a,b,c,d,e,t,u,s,p,f,nsrck,kct,ikz)
integer a,b,c,t,u,s,nsrck,ket, ikz
character*l e
character*7 £
real*8 d,p
open {l1,file=f}
call tytlecard{a,b,c.,d,t,s.p, L}
call cellcard{a,b,c,t,u,p}
call surfacecard(a,b,c,d,t,u,p)
call datacard(a,b,c,d,t,u,p,nsrck,kect, ikz)
call check{e)
if {e.eq.’y’) then
write (6,700) £

700 format (" AP ETLE L., BHEIE a7, TT,
close {1,status="keep’)
else

print *, 'EHAALTT 3w, -

close (1,status="delete’}

endif

return

end
C***********‘k*‘k************************‘k‘****‘k*************‘k*************
fed k3
c program tca subroutine parallelpiped 800- *
o] *
c**********************************************************'ﬁr************
c 1 2 3 4 5 6 7

C2345678901234567890123456789012345678%012345678901234567890123456789012
subroutine parallelpiped(b, px,py,pz} -
double precisicn px,py.pz
dimension a(6é),px(2},py{2),pz(2)
integer b,a(6)
de i=1,6

ali)=b*10+i

enddoc
write (1, *) 'c parallelpiped’
write (1,800} 1), px (1)
write (1,800) a(Z) px(2)
write (1,801} a{(3),py (1)
write (1,801) a{4),py{2}
write (1,802) a(b),pz(l)
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write (1,802} a{6),pz(2)
800 format {12, 3x, "px *, £10.5)
801 format {12, 3x,'py ",£10.5)
802 format {i2,3x,'pz ",£10.95)
write {1,*) 'c’

return

end
c***************************************************‘k***************-k-k**
C ) . *
c program tca subroutine surfacecard S00- *
C *
c*****i*****1\'***********************************************************
c 1 2 3 4 5 6 ki

c234567890123456789012345678901234567890123456789012345678%0123456789012
subroutine surfacecard(a,b,c,d, t,u,p)
double precision w,x,y,2z
dimension w{4),x{2),y{2),2{2)
integer a,b,c,t,u,ju
real*8 d,wr,p
real*d4d 1x,ly
write (i1,*) ‘c’
write (1,800} p/2,p/2

900 format (" c surface cards (origin x=',£6.4," y=",f6.4," 2=0.0)")
c

x(1)=0.0

x({2)=p

y(1)=0.0

yi2)=p

z(11=0.0

z{2)=144.15

Ju=0

call parallelpiped{ju,x,vy,z}

write (1,%) 'c’

write (1,*) ‘c cylinder’

write {1,%*) "cf

write {1,901} p/2,p/2

write (1,902) p/2,p/2
901 format (*77,5%, ¢/2z 7,2(f6.4,1x),"C.6251"}
902 format ("87,5x%x, ¢/z 7,2{£f6.4,1x),70.7085")

write (1,903) d
503 format ("¢ critical water level=",£86.3,  {cm)’)
write (1,%*) 710 pz 0.07
write (1,904) d
904 format (711 pz’,£8.3)}
write (1,*) 712 pz 144.157

lx=p*u
ly=p*c
write (1,905} u,lx
905  format (‘c piteh*’, i3, =",f8.5,  (cm) ")
write (1,906) 1x,1ly
906  format (‘c (*,£8.5,7*" ,£8.5,"*144,15)")
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x{1)=0.00001
x{2)=1x—x(1)
y{1}=0.00001
y(2)Y=1ly-y (1)
z(1}=0.00001
z(2)=144.14999
Ju=2
if ({u.eqg.l).and.{c.eq.l)) then
else
call parallelpiped{ju,x,y,z)
endif
write (1,*) "¢ water refrect=40.0cm’
wr=40.0
x{l)=x (1) -wr
% (2)=x (2} +wr

y{1)=x(1)
y(2)=y (2} +wr
z{1ly=x(1}
z(2)=d-0.00001
ju=3

call parallelpiped(ju,x,¥,z)

if {t.eq.0) then

go to 907
endif
x{1)=0.0
x{2)=p
v{l)=0.0
y(2)=p
z{i)=0.0
z{2)=d
Ju=4

call parallelpiped(ju,x,y,z)

wi{l)={(p*{u-atb)-5*t) /2
wiZ)=w(l)+5*t
wi{3)=(1y-50.0)/2
wi{d)=w(3)+50.0

x({1)=w(l)+0.00001
x(2)=w({2)-0.00001
y(1l)=w(3)+0.00001

v (2)=w(4)-0.00001
2(1)=0.00001

z12)=159.99939

Ju=5

call parallelpiped{ju,x,v,z)

write {1,*) ‘c {(5*50*80 conrete)”’

x(1)=w(l)
x(2)=w(l)+5
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y{1)=w(3)

y{2)=w(4)

z{1}=80.0

z(2)=160

ju=6

call parallelpiped(ju,x,¥.z}

®(1L)=w(l)+0.24
x(2y=w{l)+5-0.24
vy (1)=wi(3)+0.24
v(2)=w(4)-0.24

z(1)=80.,24
z (2)=159.7¢
Ju=7

call parallelpiped(ju,x,yr2)
907 write (1,%} "7

return

end
C**************‘k***k*'k****************-k**********************************
o} *
c program tca subroutine tytlecard 1000- *
c *
C*********‘k***-k-k-k*******************************************************
C 1 2 3 4 5 6 7

¢23456789012345678901234567890123456789012345678901.234567890123456789012
subroutine tytlecard(a,b,c,d,t,s,p,f)
integer a,b,c,t,s
character*7 £
real*8 d,p
write (1,1000) £
write (6,1000) f
if (s.eq.2) then
write (1,1001)
write (6,1001)
else
write {1,1002) a,c,t*5
write (6,1002) a,c,t*5
endif
write {(1,1003) d
write {1,1004) p
write {6,1003) d
write (6,1004) p
c23456789012345678901234567890123456789012345678901234567890123456789012
1000 format (' file name=",a?)
1001 format{’c’,4x, double’,i3, *",13, ";concrete;’,i3," (cm)’, 13,7 *",13)
1002 format(’'¢’,4x,’ single”,413,"*",13,’';concrete’ i3, (cm) ")
10603 format (¢’ ,4x, critical water level’,fB.3,” (cm)')
1004 fermat{’'c’,4x,’lattice pitch’,£8.3,7 {(em);u(Z.6)02")
return
end
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