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Abstract: Pipe inspections conducted in nuclear power plants play an important role in ensuring the structural integrity
of pipes. Because considerable manpower and expense is required for pipe inspections, it is very important to determine
the optimum inspection period and the level of inspection. In this study, the effects of the period and the inspection
quality on the failure probability of pipes are investigated using the P-PIE program, which has been developed to
calculate the failure probability of pipes. The pipe data of an internal nuclear power plant is used in the study, and
fatigue and stress corrosion crack growth are considered in the analysis.
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Table 1 Constants in Eq. (1) ©

. Ferritic Austenitic
Quality of - -
. . Constant | Fatigue | Fatigue | SCC
inspection
cracks cracks cracks
A 0.05¢ 0.05¢ | 0.05¢
Out-
. 1% 1.6 1.6 1.6
standing
£ 0.005 0.005 0.005
A 0.15¢ 0.15¢ | 0.4
Good 1% 1.6 1.6 1.6
&g 0.02 0.02 0.10
A 0.4¢ 0.4¢ 0.65¢
Marginal 1% 1.6 1.6 1.6
g 0.10 0.10 0.25
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Table 2 Default values in Eq. (1) ©

E3

Type I A |4
A 0. 0.5t 1.6
B 0.005 0.25 3.0
C 0.005 0.25 1.33

Note : Type A is thick-walled austenitic pipe,
Type B is thick-walled ferritic pipe,
Type C is thin-walled austenitic pipe.
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Table 3 Pipe properties used in this study
Type OD(in) | Thickness(in) | ID(in) | Temp(°F)
Hot leg 34.6 2.8 29.0 606.9
Cold leg 32.9 2.7 27.5 541.2
Crossover | 37.0 3.0 31.0 541.0
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