An Application of Stochastic Modeling to Pitting of Spent Nuclear Fuel Canisters
Abstract:

Lifetime extension of dry storage canisters requires the ability to accurately predict and monitor
material degradation so that corrective maintenance actions can be taken at time. Monitoring and
inspection of dry storage facilities in combination with material property prediction and
environmental conditions are necessary. One of the primary concerns with respect to the long-term
performance of the storage casks is the potential for corrosion initiation due to deligquescence of salts
deposited on the canister surface as aerosols; in regions of high residual weld stresses, this may lead to
localized stress corrosion cracking (SCC). Dust and aerosols in the air being drawn though ventilation
openings in the overpack of passively-ventilated dry canister storage systems may be deposited on
the stainless steel canister outer surfaces. Under these conditions, localized corrosion attack can
occur. Deterioration by Chloride Initiation CISCC at Independent Spent Fuel Storage Installations
(ISFSils) can lead to canister penetration, potentially releasing helium and radioactive gases, and
permitting air ingress which could pose a threat to fuel rod integrity. The seminar will be focused
on the development of probability distribution functions for maximum pits depth propagation rate
based on experimental data. The key parameters characterizing the probability distributions of pits
at each stage depend on environment, material conditions, and stress intensity. It is shown that a
basic stochastic approach to estimate probability distributions based on the median and maximum
pits depths can be used to estimate the distribution of maximum pit depth at future times.
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