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Abstract: When the Monte Carlo method is used to simulate a large-scale fission reac-
tor, the power density of different regions varies greatly. Compared with the high-
power region, the number of particles in the low-power region is relatively insufficient,
and the statistical error is also larger. For this kind of Monte Carlo transport calculation

problem with global characteristics, in order to obtain accurate statistics of neutron flux
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in the whole space, the global weight window (GWW) method and the uniform fission

site (UFS) method were studied in this paper, and the flux-based GWW function was
developed in RMC. The GWW function and two UFS functions were applied to the

Hoogenboom-Martin PWR whole core benchmark, which achieves a better global vari-

ance reduction effect, reduces the asymmetry of the reactor core calculation and greatly

improves the calculation efficiency. In order to combine the advantages of the two kinds

of variance reduction algorithm, the combined algorithm of GWW and UFS was devel-

oped in the Monte Carlo code RMC and applied to the critical calculation of the PWR.

The results show that under the same calculation conditions, with adoption of the com-

bined algorithm, the variance of the periphery of reactor core is further reduced and the

calculation efficiency is greatly improved, which verifies the effectiveness of the method

in the critical calculation of the whole core.

Key words: Monte Carlo; global variance reduction; weight window; uniform fission

site; full core
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Table 1 UFS algorithm comparison of H-M benchmark
A 95", Re AV. Re 0 ] /min 95, FOM AV.FOM
Basic 0.021 0.012 57.589 38.016 119. 857
UFS1 0.013 0.010 41.526 140. 197 238.765
UFS2 0.010 0. 006 160. 427 61.727 151. 364
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Table 2 Calculation results with and without GWW method

A A max. Re min. Re AV. Re 44 1 8] /min min. FOM  max. FOM AV. FOM
Basic 0. 045 0. 005 0.012 57.589 8. 701 593.773 119. 857
GWW 0.022 0. 006 0.008 72.904 28.615 461.073 239.202
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Table 3 Comparison of statistical results

5 &1 max. Re min. Re AV. Re i mkE] /min© min. FOM max. FOM AV. FOM
GWW 0.022 0. 006 0. 008 72.904 28.615 461.073 239.202
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