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Study of fatigue failures to improve safety based on the analyses
of failure database in Japanese nuclear power plant
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After Fukushima-Daiichi accident, nuclear power plants are highly requested to enhance safety against
severe accident. It is important to prevent fatigue failure for operating nuclear power plants, especially
pressure boundary of components to ensure safety. This paper studies the failure database of nuclear power
plant in Japan (NUCIA) and extracts the events caused by fatigue failure. Fatigue failure can be classified
according to fatigue mechanism such as mechanical vibration, fluid vibration, high-cycle thermal fatigue,
low-cycle fatigue, and fretting fatigue. The study focuses on the classification of significance in safety
function of the system, the trend and the countermeasures taken for each kind of fatigue failure. The detailed
analysis of fatigue failure in safety-related components proposes important modification of maintenance
program and screening criteria of components to be evaluated to ensure safety in system level.

Keywords: fatigue failure, failure database, NUCIA, mechanical vibration, fluid vibration, high-cycle fatigue,
low-cycle fatigue, fretting fatigue, safety evaluation in system level, maintenance program
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