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Domain Decomposition of Combinatorial Geometry Monte Carlo
Simulation for Memory Overload Full-Core Nuclear Reactor

Li Gang*®> Lei Wei¥', Zhang Baoyin® DengLi® MaYan' Li Rui®
Shangguan Danhua®  Fu Yuanguang® Hu Xiaoli?

1. Ingtitute of Applied Physics and Computational Mathematics, Beijing 100094, China
2. CAEP Software Center for High Performance Numerical Simulation, Beijing 100088, China
3. CNNC Nuclear Power Operations Management Co., Ltd., Halyan, Zhejiang, 314300, China

Abstract: With the development of computer technology and the increasing requirement on
nuclear reactor physics, the full-core reactor model contains too many cells and tallies to be loaded
for Monte Carlo transport simulation on a single core processor. A domain decomposition of
combinatorial geometry Monte Carlo transport is presented in this paper, to simulate the models
overload the CPU memory. The tree-based decomposition and asynchronous communication of
particle information between domains are also described in the paper. A full-core reactor model
from Daya Bay nuclear power station is simulated to verify the domain decomposition algorithms.
The domain decomposition provides an available way for the coupled transport and burn-up
simulation of the full-core reactor model.
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