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The Development of KOGAS Membrane for LNG Storage Tank
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Abstract

LNG demand has been rapidly increasing in Korea for a variety of reasons including stable supply,
non-polluting, and high combustion efficiency characteristics. As a result the construction and expansion
of LNG storage facilities have been continuing at a vigorous pace. Korea Gas Corp. (KOGAS) has
developed the design technology of the LNG storage tank. One of the most important structural core
element of the LNG storage tank is the membrane, made by stainless steel. The membrane to be
applied inside of LNG storage tank is provided with corrugations to absorb thermal contraction and
expansion caused by LNG temperature. Analytical results have been performed to investigate the
strength of the membrane and the reaction force at the anchor point. Experimental “studies are
performed to investigate the deformation and strength of the membrane which is designed by Kogas.
All experiments are conducted on the basis of RPIS, and we found the results are fully satisfied with

the RPIS.
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Fig. 1 KOGAS wall membrane concept

Fig. 2 KOGAS comer membrane 3-D model
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Fig. 3 Assembly drawing of wall, Corner & bottom
Membrane

Table 1 Chemical compositions of materials

(wt.%)
AN B C | Mn P S Si Cr Ni
STS304 | 0.05 | 1.1 [ 0.022 {0.004 | 045 | 18.3 | 82
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Fig. 4(a) The strain contour plot of wall membrane

Fig. 4(b) The stress contour plot of wall membrane

Table 2 The reaction force of anchor point. (N)

Node 1D 1st-Dir. 2nd-Dir. 3rd-Dir.
4364 -82.1 156.3 -40.5
10998 -924.3 -550.2 -584.0

534 231.8 -531.4 -451.7
6861 454 56.7 170.5
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Fig. 5(a) The strain contour plot of wall membrane
located between NG and LNG

Fig. 5(b) The stress contour plot of wall membrane
located between NG and LNG
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Fig. 7(a) The result of stress according to
temperature change at corner membrane
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Fig. 7(b) The result of strain according to
temperature change at corner membrane
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Fig. 9 Stress contour plot of comer &
membrane
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Fig. 10 Strain contour plot of corner &
membrane
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Fig. 11 Metal die of wall membrane

Fig. 12 Metal die of corner membrane
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Fig. 13 Fatigue Test Specimen of Membrane
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Fig. 14 Fatigue Test Result of Membrane
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