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Efficient Improvement of Nuclear Power Plant Safety by Reorganization of Risk-Informed

Safety Importance Evaluation Methods for Piping Welded Portions
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Abstract In this work, risk information was used to evaluate the safety importance of piping welded
portions which were important for plant operation and maintenance of nuclear power plants. There are two
types of risk-informed safety importance evaluation methods, namely the ASME method and the EPRI
method. Since both methods have advantages and disadvantages, elements of each method were combined
and reorganized. Considerations included whether the degradation mechanisms would be objectively
evaluated and whether plant safety would be efficiently improved. The most objective and efficient method
was as follows. Piping failure potential is quantitatively and objectively evaluated for fatigue with
probabilistic fracture mechanics (PFM) and for other degradation mechanisms with empirical failure rates,
and conditional core damage probability (CCDP) is calculated with PSA. This method reduces the inspected
segment numbers to 1/4 of the deterministic method and increases the ratio of risk, which is covered by the
inspected segments, to total risk from 80% of the deterministic method to 95%. Piping inspection numbers
decreased for safety injection systems that were required the inspections by the deterministic method.
Piping inspections were required for part of main feed water and main steam systems that were not required
the inspections by the deterministic method.

Keywords nuclear power plant, plant safety, piping welded portion, piping failure potential, safety importance,
probabilistic safety assessment (PSA), probabilistic fracture mechanics (PFM), inservice inspection
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