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Ultrasonic testing (UT) is a part of maintenance program for essential equipment of nuclear power plants in 
in-service inspection (ISI). Analyses of probabilistic fracture mechanics (PFM) for welds of class 1 piping have 
been studied to evaluate piping failure risks. Probability of detection (POD) is one of the important input 
conditions in the PFM analysis. The POD is closely related to a capability of UT examiners; therefore it is 
anticipated that the capability improvement of UT examiners is related to the piping failure risk. The objective 
of this paper is to demonstrate effects of the capability improvement of UT examiners on the reduction of 
piping failure risk. A blind test was conducted twice at 11 week intervals by 2 examiners. The experimental 
results of PODs and cumulative failure probabilities were compared to evaluate relationships between the 
capability improvement of the 2 examiners and the piping failure risks. The results showed that the POD and 
the cumulative failure probability are useful for evaluating the capability improvement of UT examiners. In 
addition, it was demonstrated that the capability improvement affects the reduction of piping failure risk. 
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Fig.1 Weld groove shape of examinations 

Fig.2 Instrument, probe and test specimen in examinations
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Fig.3 Concept of a SCC growth in HAZ and weld metal 
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Table 1 UT results of the 1st and the 2nd experiment 

ID Defect Height
a  (mm)

Probability of Detection
1st Expt. Results

Probability of Detection
2nd Expt. Results

UE001 7.5 1.0 (Examiner A) 1.0 (Examiner B)

UE002 2.0 1.0 (Examiner A)

UE003 8.0 1.0 (Examiner A)

UE004 2.0 0.0 (Examiner A) 1.0 (Examiner B)

UE005 1.8 1.0 (Examiner A)

UE006 1.5 0.0 (Examiner A)

UE007 4.2 1.0 (Examiner A) 1.0 (Examiner B)

UE008 5.8 1.0 (Examiner B)

UE009 1.5 0.0 (Examiner B) 0.0 (Examiner A)

UE010 2.0 1.0 (Examiner B) 0.0 (Examiner A)

UE011 4.3 0.0 (Examiner B) 1.0 (Examiner A)  
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Fig.4 PFM results of the 1st and the 2nd experiment 
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Fig.5 Relationship between the 1st and the 2nd POD curve 
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Fig.6 Relationship between the 1st and the 2nd cumulative 

failure probability with ISI in every 5 years  
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