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Estimation of the Number of Physical Flaws Using Effective POD
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Abstract : The strategies of maintenance and operation are usually established based on the number of flaws and
their size distribution obtained from nondestructive inspection in order to preserve safety of the plant. But non destruc-
tive inspection results are different from the physical flaws which really exist in the equipments. In case of a single
inspection, it is easy to estimate the number of physical flaws using the POD curve. However, we may be faced with
some difficulties in obtaining the number of physical flaws from the periodic in-service non destructive inspection data.
In this study a simple method for estimating the number of physical flaws from periodic in-service nondestructive inspec-
tion data was proposed. In order to obtain the flaw growth history, the flaw growth was simulated using the Monte
Carlo method and the flaw size and the corresponding POD value were obtained for each flaw at each periodic ins-
pection time. The flaw growth rate used in the simulation was statistically calculated from the in-service inspection data.
By repeating the simulation numerous flaw growth data could be generated and the effective POD curve was obtained
as a function of flaw size. From the effective POD curve the number of physical flaws was obtained. The usefulness and
convenience of the proposed method was evaluated from several applications and satisfactory results were obtained.
Key Words : POD(probability of detection), effective POD, steam generator tube, structural integrity
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Table 1. Calculation procedure of the number of physical flaws
in periodic IS data

25 flaws initiated in the ith cycle

The number of

. L Ist 2nd 3rd
mspection times
Periodic ISI st | Gt ISt | )t st

The number of

detected flaws 10 73 6
Cumulative number of

detected flaws 10 175 233

POD 0.4 0.5 0.8
Probabilistic of miss |(1-0.4)=0.6/0.6x(1-0.5)=0.3 0.3%(1-0.8)=0.06

Probabilistic of detection | 1-0.6=0.4 1-0.3=0.7 1-0.06=0.94

The number of 100 45 | 17.50.7=25 | 23.5/0.94=25

physical flaws
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