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Stakeholders of nuclear power plant are aiming to strengthen risk communication through
visualization of safety improvements of their equipments. The nuclear regulation authority incorporates
risk-informed and performance-based ideas into their regulatory inspections. In this paper, an advanced failure
mode effect analysis method was developed that evaluates the priority of maintenance management for the risk
of equipment repairability by combining failure mode effect analysis and probabilistic fracture mechanics in
order to contribute to improving the safety of nuclear power plant equipments. An trial analysis was performed
for a failure mode of stress corrosion cracking in primary loop recirculation piping welds which was frequently
reported to regulatory authority in Japan. The conditions of ultrasonic testing examiners capability, piping
material, piping nominal diameter, operation period after stress corrosion cracking occurrence, and inspection
interval were changed in the analysis. The effectiveness and usefulness of the advanced failure mode effect
analysis method was demonstrated in the trial analysis. The evaluation results shown that the maintenance risk
can be reduced by improving the capability of ultrasonic testing examiners and the inspection interval even when
the potential risks related to piping repairability are high. Moreover, an evaluation method based on visualization
of safety and risk of equipments was developed in order to promote risk communication among stakeholders. It
was shown that an area graph for safety and a radar chart for risk are the best visualization method. The results
of the developed visualization method were compared with the results of the advanced failure mode effect
analysis method. In conclusion, the developed visualization method enabled evaluation based on a
comprehensive observation of safety and risk. In addition, it was clarified that the newly developed visualization

method facilitates risk communication for improving safety and reducing risk of equipments.
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