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ANALYTICAL STUDY FOR FEASIBILITY OF NEW MEMBRANE-TYPE
UNDERGROUND REFRIGERATED LNG STORAGE
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Hironobu MOMOTA - Kazuyuki YONEYAMA - Hiroshi KAZAMA

While the technology of above- and underground LNG tank was established in Japan, the research
and development for refrigerated LNG storage in lined rock cavern had begun in other countries, and the
pilot test of membrane-type refrigerated LNG storage was implemented at Daejon, Korea. In this pilot
test, unsaturated zone was formed around the storage cavern to decrease groundwater pressure and to
relax thermal stress under low temperature, however, it considers there are some problems in
technological reliability and economy.

In this paper, we propose new membrane-type refrigerated LNG storage with drainage pipes in
shotcrete and heating pipes in reinforced concrete. Numerical analysis of heat conduction, thermal stress
and groundwater flow was carried out in order to estimate the effect of water pressure decrease and
thermal stress relaxation, and evaluate the validity of proposed system. We also estimate thermal inflow,
boil-off ratio (BOR) and storage efficiency, and indicate the feasibility of the system.

Key Words : LNG, refvigerated storage, membrane type, heater, drainage pipe
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