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Application of MCNP Code in the Calculation of CARR Nuclear
Commissioning
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Abstract There is no reference reactor for CARR and no zero power experiment carried out, the nuclear commissioning of CARR will
be run based totally on the theoretical analysis, as the first case in the China’s domestic research reactor start—up. Because of the
complicated structure and the large variations of the load of the core, the simulation calculation of the experiment can not be carried out
with most neutronics codes based on the diffusion theory. In this paper, the MCNP code is used to run the calculation because of its real
geometry function. The calculation results provide some important reference for the CARR start—up. The results of the experiment show
that the calculation results are accurate and reliable and the application of the code is successful.
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Table 1 Calculation results for different fuel
assembly load

PRk ke e 35 ke
0 0.50625 9 1.01839
1 0.61987 10 1.04870
2 0.69374 11 1.07530
3 0.77422 12 1.10290
4 0.83524 13 1.12492
5 0.89319 14 1.15427
6 0.92707 15 1.17715
7 0.95974 16 1.20601
8 0.99200 17 1.22639
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Fig. 5 Control rod worth curve for 9 fuel assembly load
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Table 2 Critical rods height for different load
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= B /fmm = B /fmm = B /fmm
9 667.8 12 408.8 15 2919
10 549.4 13 371.1 16 257.7
11 472.2 14 325.2 17 234.8
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Table 3 Actual critical rods height vs calculation results

e By

L iﬂ”f;f% “ifﬁ f{; YR 2 fmm A 2/%
9 667.8 646.2 21.6 3.34
10 549.4 526.6 22.8 433
11 472.2 457.4 14.8 3.24
12 408.8 397.6 11.2 2.82
13 371.1 361.0 10.1 2.80
14 325.2 315.3 9.9 3.14
15 291.9 286.3 5.6 1.96
16 257.7 253.7 4.0 1.58
17 234.8 234.1 0.7 0.30
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