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Abstract - In this study, the integrated control and safety management system for a
super—large LNG membrane storage tank has been presented based on the investigation and
analysis of measuring equipments and safety analysis system for a conventional LNG
membrane storage tank. The integrated control and safety management system, which may
increase a safety and efficiency of a super-large LNG membrane storage tank, added additional
pressure gauges and new displacement/force sensors at the steel anchor between an inner
tank and a prestressed concrete structure. The displacement and force sensors may provide
clues of a membrane panel failure and a LNG leakage from the inner tank. The conventional
leak sensor may not provide proper information on the membrane panel fracture even though
LNG is leaked until the leak detector, which is placed at the insulation area behind an inner
tank, send a warning signal. Thus, the new integrated control and safety management system
is to collect and analyze the temperature, pressure, displacement, force and LNG density,
which are related to the tank system safety and leakage control from the inner tank. The
digital data are also measured from measurement systems such as displacement and force
of a membrane panel safety, LNG level and density, cool-down process, leakage, and pressure
controls.
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Fig. 1. Typical membrane panel.
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Fig. 2. Membrane storage tank of liquefied
natural gas.
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Fig. 4. Typical measurement system for a
conventional LNG membrane storage
tank.
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Fig. 5. Integrated measurement, control and
safety management system for LNG
membrane storage tank.
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