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Table 1 Comparison of predicted grain face bubble diameter and

coverage fraction with experimental results

Grain face bubble Grain face bubble
Value . .
diameter/nm coverage fraction/%
Experimental 229 10.1
Predicted 236 7.0
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Fig.5 Comparison of predicted intragranular Xe concentration with
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Modeling of Fission Gas Irradiation Swelling for UO, Fuel in Pressurized Water Reactor
Based on Rate Theory

Zhou Yi, Liu Zhenhai, Xiao Zhong, Liu Shichao, Wang Haoyu, Xin Yong, Sun Dan, Zeng Wei, Yu Junchong
(State Key Laboratory of Advanced Nuclear Energy Technology, Nuclear Power Institute of China, Chengdu 610213, China)

Abstract: The irradiation swelling caused by fission gas can promote UO, fuel-cladding contact and reduce fuel thermal conductivity, which is a
key behavior affecting fuel element performance. A fission gas irradiation swelling model for different burn-up ranges was established based on
rate theory. The model first proposed control equations for intragranular gas, intergranular gas, and point defects under low burn-up. Then the
control equations for intragranular gas considering grain subdivision and non-equilibrium growth of grain boundary pores under high burn-up
were given. Finally, a model for coalescence and coarsening of grain boundary pores was established. On this basis, COMSOL software was used
to solve the control equations. The model was preliminarily validated by experimental data. Results show that the predicted bubble size and
porosity are in good agreement with the experimental results.
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