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The Comparative Quantitative Risk Assessment of LNG Tank Designs
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Abstract — The objective of paper is to carry out a comparative Quantitative Risk Assessment (QRA)
of two KOGAS tank designs using a fault tree methodology, a standard “Full Containment” tank and a
“Membrane” tank. For the membrane tank, both the initial KOGAS design and 4 modified KOGAS designs
have been assessed, giving six separate cases. In this paper, the frequencies of releases are quantified using
a fault tree approach. For clarity in the analysis, and to ensure consistency, all cases have been quantified
using the same fault tree. Logic within the fault tree is used to select each of the cases. Full quantification
of risks is often difficult, owing to a lack of relevant failure data, but the aim of this study has been to
be as quantitative as possible, with full transparency of failure information. The most significant general
cause of external LNG leaks is predicted to be a seismic event, which has been quantified nominally. 4
modified KOGAS designs to prevent damage of bottom membrane panels that was shown in preparatory
estimation could quantitively confirm safety improvement. According to result, the predicted frequencies
of an external LNG leak for the full containment and modified membrane tanks are very similar, failures
due to dropped pumps are predicted to be significantly greater for the membrane tank with thickened plate

than for the full containment tank.
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