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Application of Discrete Ordinate and Monte-Carlo Coupling
Method for Reactor Shielding Calculation

Xiao Feng', Ying Dongchuan', Zhang Chunwei”, Lu Huanwen', Li Lan'

1. Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu, 610041, China;
2. CNNC Nuclear Power Corporations Management Co., LTD. QS-II, Haiyan, Zhejiang, 314300, China

Abstract: A coupling calculation method based on the discrete ordinate method code DOT and
Monte-Carlo method code MCNP was realized. By automatically providing a binary source specification file
for the surface source function of MCNP (i.e. SSR command), this coupling method was achieved and
subsequently the necessity of re-compiling of MCNP code was eliminated. This coupling method was applied
in the shielding problem of rooms around the pit of reactor cavity and a good agreement was obtained
between the calculation and measurement results, which validated the correctness of this coupling method.
Further more, source bias method was implemented in this coupling method, which shows great efficiency in
variance reduction and the improvements of calculation efficiency.

Key words: Discrete ordinate, Monte-Carlo, Particle transport, Coupling calculation, Source bias,

Reactor shielding
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