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Verification on Criticality Calculation of RMC
with BEAVRS Full-Core Benchmark

Tang Xiao' *, Liang Jinggang', Wang Kan', Ge Panhe', Li Wanlin'

1. Department of Engineering Physics, Tsinghua University, Beijing 100084, China;
2. Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute China, Chengdu, 610041, China

Abstract: BEAVRS is a new benchmark based on 1960's the United States commercial
reactor with detailed core construction parameters and operating measurement data for the
verification of reactor analysis tool. In this paper, RMC, developed by the Department of
Engineering Physics of Tsinghua University for reactor physics analysis, is adopted in the
modeling of BEAVRS benchmark, to calculate a series important parameters such as the critical
effective multiplication factor under different boron concentration and control rod step number, the
control rod worth, the temperature coefficient and U235 fission rate in the instrument tube. The
result goes on well with the measured data and the results from similar software, which verified the
accuracy and reliability of RMC in the reactor criticality analysis.

Key words: BEAVRS benchmark, Full-core criticality calculation, RMC
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1
Table 1 Calculation Results of Critical Effective Multiplication Factor
RMC OpenMC
975%107° 0.998207+0.000103 0.99920+ 0.00004
D 902 x10°¢ 1.0072920.000105 1.00080 0.00004
C D 810x10°° 0.998560+0.000101 1.00023+ 0.00005
B C D 810x107 0.996633+0.000104 —
A B C D 686x107° 0.996633+0.000104 0.99884 +0.00004
A B CD S 686x107° 0.992346+0.000104 —
ABCDSp, Sg 686x107° 0.9844970.000106 —
A B C D Sc¢ Sp Sg
" 0.994660+0.000107 0.99725+0.00004
508x10
2
Table 2 Calculation Results of Control Rod Worth
RMC OpenMC
D 902x10°¢ 794.1£20 %107 77146 %107 788x107°
C D 810x107° 1228.9+20 x107° 123447 x107° 1203x107°
B C D 810x107° 1280.4+20 x107° 1197+7 %107 1171x107°
A B C D 686x107° 5394420 %107 556+6 x107 548x107
A B CD S 686x107° 4335421 %107 5016 x107° 471x107
A B CD Sp St 686x107° 803.4+22 x107 844+6 x107 772x107
A B C D S Sp Sg 508x107° 1118.3+21 x107 1049+6 x107° 1099x107°
3
Table 3 Calculation Results of Temperature Coefficient
RMC /10 7! /10 7!
D 902x10°¢ -2.75 -2.77
T =18t +32 t T
4 235U
Table 4 Calculation Results of 2°U Fission Rates
RMC RMC RMC
J1 0.809 0.777 0.0412 B6 131 1.239 0.0573 R1l 0.583 0.5756 0.0129
F1 0.733 0.6993 0.0482 M7 0.887 0.9235 0.0395 L1l 1.25 1.263 0.0103
N2 0.701 0.6447 0.0873 17 0.945 1.008 0.0625 HI1 0.906 0.9685 0.0645
K2 1.26 1.171 0.0760 F7 0.871 0.8919 0.0234 Ell 1.27 133 0.0451
H2 1.26 1.223 0.0303 C7 1.24 1.204 0.0299 All 0.607 0.6307 0.0376
H3 0.945 0.8978 0.0526 RS 0.735 0.7301 0.0067 K12 1.22 1.223 0.0025
F3 1.01 0.9653 0.0463 N8 0.919 0.8988 0.0225 G12 0.929 1.034 0.1015
D3 1.25 1.171 0.0675 L8 0.864 0.9176 0.0584 DI2 1.38 1.438 0.0403
B3 0.725 0.6888 0.0526 18 0.742 0.774 0.0413 N13 0.859 0.8574 0.0019
P4 0.973 0.875 0.1120 F8 1.05 1.088 0.0349 L13 1.38 1.339 0.0306
N4 1.21 1.115 0.0852 D8 1.14 1.175 0.0298 H13 0.943 0.9843 0.0420
H4 1.12 1.115 0.0045 c8 0.943 0.9657 0.0235 B13 0.74 0.7924 0.0661
L5 1.21 1.165 0.0386 B3 131 1.295 0.0116 N14 0.708 0.6998 0.0117
G5 1.13 1.129 0.0009 P9 0.859 0.8367 0.0267 714 0.91 0.9194 0.0102
E5 1.28 1.247 0.0265 G9 0.967 1.017 0.0492 Fl4 1.31 1.357 0.0346
C5 1.43 1.32 0.0833 E9 1.13 1.175 0.0383 D14 0.98 1.05 0.0667
R6 0.708 0.6704 0.0561 A9 0.845 0.8455 0.0006 L15 0.62 0.6022 0.0296
N6 0.96 0.9196 0.0439 L10 0.945 0.9643 0.0200 H15 0.789 0.837 0.0573
K6 1.1 1.102 0.0018 110 0.847 0.9199 0.0792 — — — —
H6 1.02 1.042 0.0211 D10 1.23 1.291 0.0473 — — — —
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