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Abstract

For major nuclear power plant components periodic inspections and integrity assessments are needed
for the safety. But many flaws are undetectable due to sampling inspection. Probabilistic integrity
assessment is applied to take into consideration of uncertainty and variance of input parameters arise
due to material properties, applied load and undetectable flaws. This paper describes a Probabilistic
Fracture Mechanics(PFM) analysis based on Monte Carlo(MC) algorithms. Taking important parameters
as probabilistic variables such as fracture toughness, crack growth rate and flaw shape, failure
probability of major nuclear power plant components is archived as a results of MC simulation. For
the verification of these analysis, a comparison study of the PFM analysis using other commercial
code, mathematical method is carried out and a good agreement was observed between those results.
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Table 1 Details of probabilistic variables

Popiileie [0 Tt | 0
aspect ratio (a/c) | Exponential | 0.12 | N.A.
depth ratio («/f) | Log-Normal | 0.10 0.08
Ki. ( MPaVm) | Log-Normal | 67.00 | 12.00
Va (X107 (m/s) | Log-Normal | 1.6677 | 0.5629
Ve (x107) (m/s) | Log-Normal | 0.8755 | 0.4675

Table 2 Details of deterministic input data

Deterministic Variables Value
Wall Thickness [mm] 42
Inner Radius [mm] 52.0

Initial Hydrogen[ppm] 8.5
Deuterium Uptake rate [ppm/year] 1.2
Flow Stress [MPa} 620.1

Inner Pressure [MPa] 104
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