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ABSTRACT

Calculation biases of SCALE4.3 CSAS6 module for PWR spent fuel, metallized
spent fuel and solution of nuclear materials have been determined on the basis of
the benchmark to be 0.01100, 0.02650 and 0.00997, respectively. With the aid of
the code system, burnup credit criticality analysis has been performed for
infinite arrays of square and hexagonal canisters containing metallized spent fuel
rods with changing canister wall thickness, canister surface-to-surface distance
and water concentration. The results show that canister arrays, above 9 mm
thickness of canister wall, are believed to be below the subcritical limit
regardless of external conditions. Besides, the minimum burnup required for safe
storage under the infinite array of spent fuel assemblies is estimated to be 5600
MWD/MTU in the case of 5.0 wt% initial enrichment.
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Table 1. Benchmark Calculation Results of SCALE4.3 CSAS6 Module

Material Enrichment Experiment Calculation ) .
No. Form Case Name [Ref.] Geometry (Wi% 2U) Ky 9% o » Y L ¥ K ¥ 0k
1 Uo, BAW1231A [2] Square Array 402 1.0000; @0000 0.99765 000175 -0.00235  0.00175
2 " BAW1231B [2] " 4.02 " 0.99612 0.00138 -0.00388  0.00138
3 " BNW1810A [2] " 4.02 " 0.99887 0.00135 -0.00113 0.00135
4 " BNW1810B [2] " 4.02 (4wt% Gd) " 0.99715 0.00154  -0.00285 0.00154
5 BNW1810C [2] 4,02 (4wt% Gd) 0.99779 0.00152 -0.00221  0.00152
6 " P2615X14[2] " 431 " 0.99652 0.00159 -0.00348 0.00159
7 " P2615X23[2] " 431 " 0.99771 0.00163 -0.00229 0.00163
8 P2615X31 [2] 431 0.99827 0.00172 -0.00173  0.00172
9 " P2827L2B [2] " 431 " 1.00929  0.00092 0.00929 0.00092
10 " P2827U2B [2] " 431 " 0.99878 0.00095 -0.00122 0.00095
1 P3314A [2] 431 1.00554 0.00177 0.00554  0.00177
12 " P3314B [2] " 431 " 1.01018  0.00152 0.01018 0.00152
13 " P3602B4 [2] " 431 " 1.00146  0.00193 0.00146 0.00193
14 P3602C4 [2] 431 0.99097 0.00132 -0.00903  0.00132
15 " P3602NON [2] " 431 " 1.00070  0.00161 0.00070 0.00161
16 " P36024 [2] " 431 " 1.00173  0.00158 0.00173 0.00158
17 P3926L4A [2] 431 1.00926 0.00175 0.00926  0.00175
18 " P3926NOB [2] " 431 " 0.99934 0.00163  -0.00066 0.00163
19 " FT214R [2] " 431 " 0.99937 0.00177  -0.00063 0.00177
20 FT214V3[2] 431 0.99913 0.00142 -0.00087  0.00142
21 " P4267A [2] " 431 " 0.99794 0.00127 -0.00206  0.00127
22 " P4267B [2] " 431 " 1.00100 0.00154 0.00100 0.00154
23 P4267C [2] 431 0.99698 0.00131 -0.00302  0.00131
24 " P4267D [2] " 431 " 0.99315 0.00154 -0.00685 0.00154
25 " ANS33BB2[2] " 4742 " 1.00730 0.00113 0.00730  0.00113
26 ANS33BH2[2] 4742 1.01209 0.00130 0.01209  0.00130
27 " ANS33BP2[2] " 4,742 " 0.99683 0.00136  -0.00317 0.00136
28 " ANS33H2[2] " 4,742 " 0.99973 0.00155  -0.00027 0.00155
29 SAXUS6 [2] 5.742 0.99783 0.00241 -0.00217  0.00241
30 " SAXU792 [2] " 5.742 " 0.99744  0.00194  -0.00256 0.00194
31 " WCAP3269B [2] " 5.742 " 1.00127 0.00155 0.00127  0.00155
32 MOX EPRI70B [2] " UO,- 98, PuO,-2 1.0000; ©.0000 1.00321 0.00157 0.00321  0.00157
33 " EPRI70UN [2] " 350,711 + " 0.99988 0.00127 -0.00012  0.00127
34 " EPRI87B [2] " 2¥py -91.835 + " 1.00587  0.00270 0.00587 0.00270
35 EPRIS7UN [2] Am 1.00328 0.00270 0.00328  0.00270
36 " EPRI99B [2] " " " 1.00504 0.00241  0.00504  0.00241
37 " EPRI99UN [2] " " " 1.00821 0.00291 0.00821  0.00291
38 SAXTONS2[2] UO,-934, PuO,-6.6 1.00261 0.00262 0.00261  0.00262
39 " SAXTONS6 [2] " 25U-0.711 + " 0.99991 0.00198  -0.00009 0.00198
40 " SAXTNS56B [2] " py- 90.49 " 0.99726  0.00283 -0.00274 0.00283
41 SAXTN735[2] " 1.00143 0.00182 0.00143  0.00182
42 " SAXTN792[2] " " 1.00429 0.00312 0.00429 0.00312
43 " SAXTN104[2] " " " 1.00318 0.00227 0.00318  0.00227
44 P5803X21 [2] 0.99761 0.00148 -0.00239  0.00148
45 " P5803X32[2] " " " 1.01001  0.00173 0.01001 0.00173
46 " P5803X43[2] " " 1.00404 0.00262 0.00404 0.00262
47 Metal TRX1[3] Hexagonal array 13 1.0000; ©.0000 099650 0.00148 -0.00350  0.00148
48 " TRX2[3] " 13 " 1.00763  0.00126 0.00763 0.00126
49 CAAO1 [4] Square array 4.89 0.98598 0.00109 -0.01402  0.00109
50 " CAA04 [4] " 4.89 " 0.99133 0.00097  -0.00867 0.00097
51 IMF002 [5] Cylinder 16.19 1.0000; ©.0030 1.00176 0.00066 0.00176  0.00307
52 " HMF002-2 [5] " 945 " 0.99706 0.00093  -0.00294 0.00314
53 HMF002-3[5] Parallelepiped 945 0.99582 0.00084 -0.00418  0.00312
54 " HMF002-4 [5] " 945 " 0.99677 0.00085 -0.00323 0.00312
55 HMF002-5 [5] 945 0.99521 0.0008 -0.00479  0.00310
56 HMF002-6 [5] " 94.5 " 0.99622 0.00077  -0.00378 0.00310
57  Solution OR2968AL [2] Cylinder 4.89 1.0000; ©.0000 1.00632 0.00145 0.00632  0.00145
58 " OR2968S1 [2] " 4.89 1.0000; ©.0000 0.99225  0.00194 0.00775 0.00194
59 " OR2968S2 [2] " 4.89 1.0000; ©.0000 0.99920 0.00117  -0.00080 0.00117
60 HST001-1 [5] 93.172 1.0000j @.0025 100150 0.00226  0.0015 0.00226
61 " HSTO001-2 [5] " 93.172 1.0000; ©.0000 0.98947 0.00200  -0.01053 0.00200
62 " HST002-1 [5] " 93.172 1.0000; ©.0025 1.00810  0.00220 0.0081 0.00220
63 HST002-2 [5] 93.172 1.0000; .0000 099423 0.00228 -0.00577  0.00228
64 " HST003 [5] " 93.172 1.0000; ©.0030 0.99635 0.00171  -0.00465 0.00171
65 " RFP2710R [2] " 93.172 1.0000; ©.0000 1.00585 0.00249 0.00585 0.00249
66 RFP2710U [2] " 93.172 1.0000; 2.0000 100152 0.00221 000152  0.00221
67 " HSTO004 [14] Sphere 93.172 1.0020; ©.0000 1.00666  0.00115 0.00666 0.00115
68 " HSTO009 [14] " 93.18 1.0000; ©.0057 1.00788  0.00242 0.00788 0.00242
69 HST013 [14] 93.18 1.0012; 0.0026 099981 0.00145 -0.00019  0.00145
70 " OR260901 [2] . 93.2 1.0000; ©.0000 100462 0.00174 0.00462  0.00174
71 " OR260906 [2] " 93.18 1.0000; ©.0000  1.00332  0.00205 0.00332 0.00205
Case Ava. ¥ K Ava. ¥ §, Bias
uo, 0.00073 0.00531 0.01100
MOX 0.00237 0.00359 0.00683
Metal -0.00542 0.00724 0.02650
Solution 0.00178 0.00458 0.00997
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