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Frequency Analysis of Cryogenic Fluid’s Leakage on FLNG

by
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Abstract

Over 10 FLNG projects have been conducted in the world. As a part of engineering work, various
safety risk analysis is regarded to have greater importance for FLNG because of its novel nature
of technology and design. Among various kinds of hazards, leak of cryogenic fluid such as
refrigerant or LNG is considered as a primary hazard as a source of flammable gas cloud which
lead to fire and explosion, and as an initiator of brittle fracture of steel structure. In this
JIP(Joint Industry Project) risk analysis considering that leak of cryogenic fluid causes the latter
disaster was carried out and leak frequency of those cryogenic fluid at every equipment and
process segment of the considered FLNG was estimated, before simulations of leakage of cryogenic
fluid were carried out at a number of combinations of parameters which affect leakage of the fluid
aiming at obtaining exceedance frequency of pool diameter. The members of the JIP were JGC
corporation, Nippon Kaiji Kyokai, Nippon steel and Sumitomo metal, Japan Marine United and
National Maritime Research Institute(NMRI). NMRI carried out the research on estimation of
leak frequency of cryogenic fluid. The challenge to estimate cryogenic leak frequency for FLNG is
that there is few leak frequency data available in public domain which can provide for appropriate
risk analysis. Such data base as HCRD -Hydrocarbon Release Database by UK HSE - from
conventional offshore oil & gas production facilities is available, on the other hand, the leak
frequency from LNG related plant is said to be less than those. Therefore utilizing such data of
UK HSE as the basis, NMRI attempted to apply valid adjustment on them from engineering point
of view. This paper presents the leak frequency of cryogenic fluid from various process segment
applying a new methodology developed for estimation of leak frequency. The results lead by the
introduction of new CCDF was found satisfactory.
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