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The refrigerated storage in underground rock cavern is one of the feasible solutions to store large
amount of liquefied gas (LNG, LPG DME etc.) economically and safely. Some studies about the
application of refrigerated storage to the Japanese rock condition are reported, however, proposed
conditions are different from one another, and it is difficult to compare the criteria required for design of
underground storages.

In this paper, heat conduction analysis and thermal stress analysis concerning refrigerated storage in
lined/unlined rock cavern are conducted in the range from -25°C to -162°C storage temperature and
from -40m to -80m cavern depth, and the criteria of temperature and depth are estimated. As the result of
thermal stress analysis on unlined rock cavern, the cavern wall is damaged by tensile stress when storage
temperature is less than -60°C or -80°C, and this indicate that LPG (-42°C) and DME (-25°C) can be
stored in unlined cavern, while LNG (-162°C) can not. This result is consistent with all the past trials of
LNG storage in unlined cavern at shallow depth have failed. Furthermore, as the result of thermal stress
analysis on LNG storage in lined rock cavern, it is shown that the tensile stress around the cavern wall is
relaxed and boil-off ratio of LNG is decreased when insulated, therefore the refrigerated storage of LNG
in lined rock cavern may be feasible.

Key Words : refrigerated storage, liquefied gas, unlined rock cavern, lined rock cavern, stability,
boil-off
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