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Abstract With the rapid development of material science,the microstructure of nuclear materials (reactor pressure vessel steel)
is subject to radiation damage. The behavior of solute precipitation in reactor pressure vessel steel can be simulated by dynamic
monte carlo method. In order to provide theoretical basis for studying the microstructure evolution and performance change of nu-
clear materials after long-term service, this paper introduced the parallel strategy and large-scale test results of MISA-KMC pro-
gram developed by ourselves. Based on the correctness of the program,the precipitation process of solute atoms in reactor pres-
sure vessel steel was studied by MISA-KMC program. The results show that,after a long period of evolution, solute atoms will
aggregate to form Cu-rich clusters,which is one of the main microstructure leading to the embrittlement of steel in the reactor
pressure vessel. The accuracy of the simulation results of MISA-KMC program, the size of the simulation that can be supported,
and the diversity of simulation elements provide a guarantee for the subsequent research on material performance changes.
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