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Failure Probability Estimation of Steam Generator Tube Containing
Axial Through-Wall Crack

Seong In Moon", Sang Min Lee’, Sung Ryul Bae”, Yoon Suk Chang”, Young Jin Kim®,
Seong Sik Hwang™* and Joung Soo Kim"

ABSTRACT

The integrity of steam generator tubes in nuclear power plant should be maintained sufficiently during operation. For
sake of this, complicated assessment procedures are required such as fracture mechanics analysis, etc. The integrity
assessment of tubes has been performed by using conventional deterministic approaches while there are many
uncertainties to carry out a rational evaluation. In this respect, probabilistic integrity assessment is considered as an
alternative method for integrity assessment. The objectives of this study are to develop an integrity assessment system
based on probabilistic fracture mechanics and to predict the failure probability of steam generator tubes containing an
axial through-wall crack. The developed integrity assessment system consists of three evaluation modules, which apply
first order reliability method, second order reliability method and Monte Carlo simulation method, respectively. The
system has been applied to predict failure probability of steam generator tubes and the estimation results showed a
promising applicability of the probabilistic integrity assessment system.

Key Words : Probabilistic Fracture Mechanics(Z-& &2 313 9 8}, Failure Probability(¥}<&8-E), Steam Generator
Tube(Z= 71 2R 7] A ), Plastic Collapse(24 5-3]), Sensitivity(? ZHE)
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Fig.2 Main window of PFM program for steam
generator tubes
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Fig. 4 Flow chart of Monte Carlo simulation method
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Table 1 Input data of probabilistic variables

Variable 7 g
Yield strength, oy (MPa) 362 | 380
Ultimate tensile strength, oy 7188 | 3808
(MPa)
103@ | 320
Crack length, 2¢ (mm) 5 1500 L™
Mean radius, R (mm) 9,525 | 0.025M
Thickness, ¢ (mm) 1.092 | 0.039
Note: [a] Reference, [b] Engineering assumption
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Fig. 5 Failure probability of steam generator tube
under internal pressure
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