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Assessment of Core Physics Codes Reliability for CANDU Safety Analysis(II):
Comparison WIMS-D5 with WIMS-AECL for Deutrium Critical Assembly
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Abstract

In case of loss of coolant accident, the void reactivity of the HWR fuel provides a
positive reactivity and increases the reactor power abruptly. Therefore the benchmark
calculations have been performed for WIMS-D5 aganst WIMS-AECL using
DCA(Deuterium Critical Assembly) in order to secure credibility of the void reactivity in
the stage of nuclear design and analysis. For the DCA the lattice parameters were
generated for the 1.2 wt% enriched uranium and 0.54 wt% PuO.—UQO: fuels based on the
ENDFEF/B-VI library of WIMS-D5 and WIMS-AECL codes. The results shows that the



prediction errors of WIMS-D5 and WIMS-AECL from the comparison with the
experimental results of the effective multiplication factors are 0.596 and 1.8%26, respectively.
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Simulated void w/o in Coolant
, - Density (g/em®)
fraction (%) H.O D20 HsBOs Air

0 100 - - - 0.99777

30 63.17 36.82 0.00921 - 1.0359

70 18.07 71.91 0.0215 - 1.0866
86.7 0.45 99.55 - - 1.1078

100 - - - 100 0.001205

¥ 2 283t Material Buckling, Al4tg;k Radial and Axial Buckling

Lattice uel Tvoe Void fraction 52 52 52
pitch(cm) P (%) " r ’
0 11.07 8.4138 2.6674
30 10.96 8.3302 2.6409
1.2 wi% UO: 70 10.24 7.7830 2.4674
87 10.13 7.6994 2.4409
100 8.83 6.7113 2.1276
22.5
0 15.34 11.6593 3.6963
30 14.51 11.0284 3.4963
0.54 wit%
70 12.95 9.8427 3.1204
PuO2-UO2
87 12.43 9.4475 2.9951
100 10.85 8.2466 2.6144
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i i O SL= AL o =X A %E%HHﬁI—/P
Létt|0e Fuel VO|.d oS8l A = (Kinr) FE S AH T (Ker) AFTH© %% 100
pitch T fraction
[$]
(cm) yp (%) WIMS-D5 WIMS-AECL WIMS-D5 | WIMS-AECL | WIMS-D5 | WIMS-AECL
0 1.1824 1.1998 1.0149 1.0218 1.49 2.18
30 1.1970 1.21630 1.0084 1.0273 0.84 2.73
1.2 wt%
Uo 70 1.2014 1.2300 0.9966 1.0191 -0.34 1.91
2
87 1.2248 1.2460 1.0015 1.0167 0.15 1.67
100 1.2355 1.2576 1.0014 1.0080 0.14 0.80
225
0 1.2502 1.2575 1.0150 1.0197 1.50 1.97
30 1.2524 1.2680 1.0011 1.0277 0.11 2.77
0A W%
70 1.2474 1.2692 0.9994 1.0162 -0.06 1.62
PUC-UCe
87 1.2625 1.2776 1.0026 1.0126 0.26 1.26
100 1.2725 1.2884 1.0012 1.0015 0.12 0.15
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Lattice Change in g At
pitch | Fuel type | void fraction | Experiment | WIMS-D5 | WIMS-AECL
(cm) (%) WIMS-D5 [WiIMS-AECL
0—30 |-022+006| -633 5.26 -27.76 24.90
0—70 | 201026 | -1803 255 -7.97 027
0— 87 | 251031 | -16.12 -4.89 542 -0.95
0 — 100 | -631+043 | -1320 ~13.42 -1.09 -1.13
15w | 30— 70 | -174x025 [ -11.70 -7.81 -5.72 -3.49
U0z 30 - 87 | 222020 | -683 -10.15 2,08 357
30 — 100 | -6.00041 | -687 -18.68 -0.15 -2.11
70 — 87 | -030+0.09 | 487 -2.34 17.23 -6.79
70 — 100 | -396+033 | 483 0.56 222 1.14
87 — 100 | 3644032 | -0.04 -8.53 0.99 ~1.34
= 0> 30 | -224+054 | -1364 762 -5.09 4.40
0—70 |-681x075 | -1532 336 -1.25 0.51
0— 87 |-936+088| -12.15 -6.84 -0.30 0.27
0 — 100 |-1839+130| -13.49 -17.81 0.27 0.03
0swes | 30— 70 | -440t063 [ -168 -10.97 0.63 ~1.44
PO | 30 — 87 | 6702076 |  -368 ~14.45 0.46 -1.13
30 — 100 |-1500+1.14| -2.33 2543 0.85 -0.69
70 - 87 | -1.74+046 | 316 348 282 -1.00
70 — 100 | -863+086 | 183 ~14.45 121 -0.67
87 — 100 | 6424076 | -1.34 -10.97 0.79 -0.71
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