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Abstract

As the lifetime of nuclear power plants (NPPs) reaches design life, the probability for fatal accidents
increases. Most of accidents are known to be caused by degradation of mechanical components.
Pressure tubes are the most important components in CANDU reactor. They are subjected to various
aging mechanisms such as delayed hydride cracking (DHC), irradiation and corrosion, etc. Therefore,
the integrity of pressure tube is key concern in CANDU reactor. Up to recently, conventional
deterministic approaches have been utilized to evaluate the integrity of components. However, there are
many uncertainties to prevent a rational evaluation. The objective of this paper is to assess the failure
probability of pressure tube in CANDU. To do this, probability fracture mechanics (PFM) analysis
based on the Genetic Algorithm (GA) is performed. For the verification of the analysis, a comparison
of the PFM analysis using a commercial code and mathematical method is carried out.
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