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Influence of particle size and its standard deviation on failure probability

of coated fuel particles
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Abstract Background: Tristructural isotropic (TRISO) coated fuel particles are used as fuel carrier for
high-temperature gas-cooled reactors and solid-fuel-molten-salt reactors. The failure of the TRISO coated fuel
particles can result in unacceptable release of fission products. Purpose: The distribution of the kernel radius and
coating layer thickness could impact the failure probability of the TRISO particles. Methods: The influence of the
distribution of the kernel radius and coating layer thickness on the failure probability was also analyzed by random
sampling. Results: The design of the kernel radius, Buffer PyC layer thickness as well as the SiC thickness affect the
TRISO coated fuel particles failure probability much heavier. Conclusion: It is found that the failure probability of
the TRISO coated fuel particles can be reduced by one order of magnitude when the standard deviation of the
distribution of the Buffer PyC layer thickness is reduced to 16 pm.
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Fig.1 Schematic view of TRISO coated fuel particle structure.
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Fig.2 Distribution of TRISO coated fuel particles kernel
radius and coating layer thickness.
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Fig.4 Complete random sampling method (a) and partial random sampling method (b).
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