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Shielding Analysis on Spent Fuel
Transport Cask by RADHEAT-V3 Code System

Masayuki KAMIYA®, Naoki YAMANO and Takanori SHIMOOKE ™
Division of Reactor Safety Evaluation,

Tokai Research Establishment, JAER!

(Received June 16, 1981)

Shielding analysis on spent fuel transport cask has been performed
by using RADHEAT-V3 code system. A typical model of PWR spent fuel
transport cask is used in this study. Analyses are performed from the
estimations of neutron and y-ray sources to two-dimensional SN-transport
calculations so as to assess quantitatively the effects of various
calculational parameters. Streaming and secondary gamma-ray effects
in the spent fuel cask are alsc discussed. It is concluded that the
RADHEAT-V3 code system is throughly applicable for shielding safety

analysis on spent fuel transport cask.
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NEUTRON GROUP

I A F —BHEE

(units jn eV )

%24 | aroup ENERGY RANGE 2 |aroup ENERGY RANGE J
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2 | 1L3499E+07 1L2214E+07 52 {67379E+04 5.24755+04;
3 1.2214E+07  L1052E+07 53 {52475E+04 4086BE+04.
4 |11052E+07 1LOGOOE+07 54 40868E+04 31828E+04

/ 5 1.LOOODOE+07 90484E+06 55 31828E+04  24788E+04
6 | 90484E+06 81873E+06 56 |24788E+04 19305E+04
7 |8&1873E+06 7.4082E+06i 57 1.9305E4+04 1L5034E+04
8 | 7.4082E+06 6.7032E+06( 58 1.5034E+04 L1709E+0 4
9 | 6T032E+06 a0653E+06j§L 59 1.1709E+04 9.1188E+03

10 GO653E+06 548B81lE+06; 60 |9.1188E+03 TL017E+03
11 5488 1E+06 49659E+06! 61 7101 7E+03 5.5308E+03
12 | 49659E+06 44933E+06] 62 |55308E403 43075E+03
13 | 44933E4+06 L0657E+06i 63 [43074E+03 33546E+03
14 {4065TE+06 1678 3E+0 6} 54 33346E+03 26126E+03
15 | 36 T8BE+05 &3287E+06Q 63 25126E+03 20347E+03
‘2 16 313287E+086 30119E+08&] 66 [20347E+03 1.5846E+03.
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28 10026E+06 90718E+05 78 1.0130E+02 7.8893E+01
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10 [ B2085E+05 T74274E+05 80 I|61442E+01 47851E+01
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Table 2.3.1 (Continued)
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Table 5.4 1 By, Sy XMOREFIRIETTHR (FBMETE, 2=0)
G S koW K & |4 OE i?g%
Pe i Sw N om | s m | R Om | 4| | #E B | B
renvhr rem/hr remhr rem/hr remhr rem Ar
| s 11. 94 2.54 1.90 0.0181 0.00627 | 0.00157
9991x10* | 0.1220 0.120 | 0.0457 0.0110 | 0.00303
. | 11, 96 2.38 1.78 0.0199 0.00737 | 0.00189
2999x10* | 0.1587 0.146 0.0584 0.0150 | 0.00440
s | o 12,03 2.40 1.79 0.0201 0.00752 | 0.00191
3005x10* | 01626 0.149 0.0594 0.0154 | 0.00453
| o 12,23 2,318 1.74 00200 | 000742 | 0.00187
3.006<10° | 0,1623 0.149 0.0597 0.0156 | 0.00456
| 160 12,19 2.41 1.79 0.0204 0.00754 | 0.00189
3.375%10% | 0.144 0.134 0.0531 0.0137 | 0.00399
7)) BEA vy vai=1lcm, FOMDYy —RiF05cmA v ¥ aill
Table 542 Py, SyXRBOBERICKIZTHR (FH LB, Z =2468 cm)
7w & @ 1! = w5 B ¥ A BB EELD
P, S ; 1 mgEt
moom| 4w W @4 @ & | R
0.0304 0.0303 0.0205 0.0165 0.00646 | 0.000706
: 48 0.0541 00441 | 00306 0.0199 0.00595 | 0.00105
00237 | 0.0245 0.0170 | 00136 0.00591 | 0.000735
e 0.0497 00381 | 0.0260 0.0147 0.00410 | 0.00108
- ) 0.0230 00236 | 00166 0.0131 0.00579 | 0000781 |
T st 0.0399 0.0273 0.0155 0.00439 | 000117
- 1 o 0.0209 0.0225 0.0160 | 0.0131 0.00574 0.000783:
0.0480 0.0379 0.0258 0.0149 0.00414 | 000110
%3 160 0.0201 0.0201 0.0143 0.0112 0.00497 | 0.000739
0.0432 0.0347 0.0234 0.0139 0.00385 | 0.00103
M *xl, MER %2 WA v aM=lcm TOMDY —~Z(E05 cmF vl
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Table A. I ORIGENZHEICHWRANF — 2

...................

....................

I DU, S S DU SINY. SO S-S SN - SUNPE S SO, S
NUCLEAR DATA LIBRARY FOR REFERENCE PWR 7 2
0.632 0.333 1.000 1.0E-25 32073 00 O :
i0 i0 0 0 0. 0 I 0 0 0

1
2
3 ) :
L,  REFERENCE PWR EQUILIBRIUM FUEL CYCLE - 3.3 0/0 ENRICHED U

5 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
6

7

8

tlo. 220. 330. 440, 550. 660. 770. 88o. 990. 1100.
MT OF HEAVY METAL CHARGED TO REACTOR = 86400. D i
1.0E-3 1.0E-3 1.0E-3 1.0E-3 1.0E-3 1.0E6 1.0E4

9 60120 1.5 130270 4.0 140280 .607 140290 .034 220460 . 304

10 220470 .277 220480 2.771 220490 .204 220500 .200 240500 5,040

11 240520 57.423 240530 6.415 240540 1.574 250550 .327 260540 4.037

12 260560 61.018 2&3570 1.439 260580 .310 270580 .915 280580 111.862
13 280600 41.783 280610 1.869 280620 5.645 280640 1.609 400900 1421.122
V4 400910 306.725 400920 462.239 400940 460.074 400960 72.50 410930 10.258
15 420920 .957 420940 L5632 420950 .926 420960 .958 420970 .546

16 420980 1.357 421000 540 SOo1120 .321 Soitko .218 SO1150 113

17 5061160 4.681 501170 2.5470 GOT180 7.729 501180 2.73% 501200 10.392
18 501220 1.467 501240 1.823

19 922350 1.40L4E 2922380 4.062F 3522340 1.13

20 ( Blank Card )

21 0 10 [ 0 10 6 ] 0] 4 0

22 REFERENCE PWR EQUILIBRIUM FUEL CYCLE - FUEL DECAY TIMES

23 10.0 30.0 60.0 80.0 120.0 160.0 270.0 365.0 1086.0 3652.5
24 MT OF HEAVY METAL {HARGED TO REACTOR 8640G. D
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