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A numerical fission gas release model in fast reactors

LIAO Hai-Long » YANG Guang-Liang , CHEN Hong-Li
(School of Nuclear Science and Technology, University of Science and Technology of China, Hefei 230027, China)

Abstract; Fission gas release (FGR) has an extremely important influence on the thermo-mechanical be-
havior of a fuel element. Accurate simulation of FGR in reactors is one of the most basic contents in the
development of fuel element performance analysis program, and it is also an important evaluation criteri-
on. In this paper, we discuss the FGR behaviors in fast reactors in detail. The FGR model is based on
the equations modeling the behavior of gas atoms and bubbles. The behaviors such as the generation,
free diffusion, capture and re-dissolution of gas atoms in the grain are modeled in detail, and the nuclea-
tion, growth, coalescence, and migration of bubbles in the grain are simulated. Moreover, the growth,
connection, channel formation, and gas release of intergranular bubbles are modeled. We develop a
model for FGR calculation, using a method of numerical discrete and iteration calculation. The calculat-
ed results are compared with those of experiments and physical theories, which shows very good agree-
ment. Therefore, the model can predict the gas release and swelling in the fuel and the concentration and
size of intragranular bubbles, indicating that this model is appliable in a fuel element analysis code.
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Tab. 1  Parameters and physical properties used in the
steady state calculations
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