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ABSTRACT

In the present study, complex leakage probabilities of nuclear pipes due to fatigue and stress corrosion cracking
are evaluated by using the PINTIN(Piping INTegrity INner flaws) that is developed based on the existing PRAISE(Piping
Reliability Analysis Including Seismic Events) program. With regard to the aging and crack instability, small leak
and big leak probabilities are calculated for several pipes in a reactor coolant system of domestic nuclear plant.
Moreover, sensitivity analysis is also performed to find out the effect of parameters for the leakage of pipes, which
shows the coolant temperature is the most influencing parameter.
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Table 1. Input data for SCC growth analysis(3)

Material
304 316NG
o 0.8192 0.8192
G, 0.0362 0.0362
¢, Mean -3.1671 -4.006
Std. Dev. 0.7260 0.5792
o 1.7935 1.19
Threshold Dy -0.85 -0.89
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Table 2. Conditions for PFM analysis(4,5)
Operating conditions

15.51MPa
40 years

Operation pressure

Plant life time

Fatigue crack growth properties

Fatigue constant, C 9.14 x 10"
Fatigue exponent, n 4.0
Water chemistry and conditions that affect SCC
Oxygen at plant start-up 0.05ppm
Duration of plant heat-up Shrs
Coolant conductivity 0.2

Mateial Property

Mateiil Choice: 5~
Young's Modukis ks [30000 <
Poisson's Ratio CEES

MeanFlowStiess ki[53 +

Faligue Mean Exponent 535~
Faligue Mean Constant [103%17 <]
SCCMeanExponent  [7727 +]
SCCMeanConstant  [647861 <]

Time Dependency bes =

Time Dependency Model [axponen ~

Reactor Operaling Condiion

Plant Life, yr fo =]
Pipe Choice [ebov =]
Pipe et Radus.inch.  [125 <]
Pipe Thickness,inch. ~ [25

Elbow Angle, deg. |
Ebow Bend Radus,inch. [35 ~|
Operating Pressure,psi [2250 ]
DeadWeight ksi |
ThemalStess.ksi 65 <]

«

Residual Stess, ksi (SCC) [no

Constants

Crack depth, P(a) [exponen ~]
Crack aspect rato, PIb/)  [lognome v
Cracks/Inch.cube [oooot <]
Smal Leak Thieshold, gom 33 ]
BigLeak Thieshold.gom 500 +|
PSI: pre-service inspection [pes v,

15k in-service inspection [
151 Interval, o i}
Seisnic Activiy ~
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Table 3 Conditions for sensitivity analysis

Frequenc; Oxygen Temperature

tyer) | oo Ccy | Remars
5 0.05 319.39
7 0.07 344.39 Hot leg
9 0.09 369.39
5 0.05 282.89
7 0.07 307.89 Cold leg
9 0.09 332.89
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