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Evaluation on Crack Growth Analysis Model based on the Knowledge obtained from
Stress Corrosion Cracking in Ni-based Alloy used for a Long Time in a BWR
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During the field work of the core shroud replacement project of Tsuruga power station unit 1 in
December 1999, when it had almost 30 years operation experience since the commencement of
commercial operation in March 1970, many cracks were detected visually at the shroud support to
reactor pressure vessel (RPV) weld metal (Ni-based alloy: Alloy 182) and confirmed with
penetrant testing as well as by metallographic observation. Almost all cracks were found to
propagate in the axial direction of the RPV and concluded to be interdendritic stress corrosion
cracking (IDSCC). The excavation of all the cracks revealed that they propagated within the Alloy
182 weld buttering and had larger aspect ratios than IGSCC of austenitic stainless steel.

A stress analysis including residual stress due to fabrication was conducted and it was found
that higher stress locations predicted by the analysis matched with the locations of the real cracks.
Using this result and current available methods including JSME code, a crack growth analysis was
conducted. As a result, it gave a conservative result that the crack size predicted by the current
methods was larger than sizes of the real cracks found in the Tsuruga unit 1 shroud support.

Keywords: Ni-based Alloy, Alloy 182, Stress Corrosion Cracking, Aspect Ratio, Crack Model,
Crack Growth Analysis, Residual Stress, Stress Analysis
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Fig.11 Initial flaw configuration for crack growth analysis
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