©
2020 2022

Multiscale management method to reduce the risk of age-related degradation of
energy plant components
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A pressurized water reactor vessel is embrittled due to neutron irradiation.
Non-equilibrium defects are generated inside the material due to irradiation, and they form
nano-sized defect clusters, which cause irradiation embrittlement. If such nano-defect generation
can be predicted based on a mechanism, it will be possible to predict and evaluate the degree of
degradation of high-aged reactor pressure vessels and establish preventive maintenance measures
based on it. In this study, (1) non-equilibrium defect generation rates were evaluated based on
non-equilibrium defect materials science and they were formulated based on statistics, and (2) the
evaluation of defect cluster nucleation phenomena was successfully made with high precision using
multi-scale modeling techniques. These findings are useful for discussing embrittlement prediction
methods in the framework of probabilistic risk assessment, which has recently attracted attention.
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