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Study of Helium Leak Detection Method by Means of CFD

Abstract

Casks and canisters are containers designed for the safe transportation and storage of spent
nuclear fuel generated at nuclear power generation facilities. Hitachi Zosen Corporation has
more than 30 years of experience in the field since our development and fabrication of the first
domestically produced transport container in 1978, and in recent years we have been conducting
research and development of concrete casks. Unlike metal casks, concrete casks do not require
monitoring of the internal pressure of the canisters stored inside, but they present the risk of
internal pressure drop due to stress corrosion cracking (SCC) on the canister surface during long-
term storage. If the pressure drop can be detected, leakage of internal gas can be detected. In this
study, we focused on the temperature change on the surface of the canister due to the change in
the internal pressure of the canister, and conducted a numerical analysis based on computational
fluid dynamics (CFD) for the purpose of developing a leak detector that detects the decrease in
the internal pressure from the temperature difference between the top and bottom of the canister.
The results were consistent with those of experiments at our partner in joint research, the Central
Research Institute of Electric Power Industry, confirming the usefulness of the leak detection
method. This paper also describes the benchmark calculations for accuracy verification performed
prior to the CFD and its quantitative evaluation results.
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