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The Study of Kogas Membrane Performance
Test 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. One of the most important structural core element of the LNG storage
tank is the membrane, consisting of 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. Experimental studies are presented 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 is fully
satisfied with the RPIS.

Key words : LNG Storage Tank, Membrane, Experimetal Stress Analysis, Fatigue
Test, Miner’'s Law, RPIS
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Fig 1. Configuration of Membrane structure.
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Table 1. Chemical compositions of

materials (wt.%)

A& | C|Mnf P|S |Si|Cr|Ni

STS30410.05]1.210.021(0.008|0.41 (18.02} 8.6
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Fig 2. Relationship between measured
strain at bottom corrugation in
Side Membrane under tensile
elongation.
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Fig 3. Relationship between measured
strain at bottom corrugation in
comer membrane under tensile
elongation.
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Fig 4. Relationship between measured
strain at bottom corrugation in
Side Membrane under pressure
load.
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Fig 5. Relationship between measured
strain at bottom corrugation in
corner membrane under pressure
load.
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Fig 6. Progressive deformation test.
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Table 2. Confirmation of no progressive
deformation in Side Membrane.
RN g1 a2 oMax. |AT
ETemu —3668 —1044 3668 <35
FE
g € Pre. 345 -2.59 345 <3S
& To | —33.23 1 -13.04 | 3323 |<3S
ETempA 4876 2596 4876 >SS
HH
w |EPre 713 428 449 |<3S
=]
EToa | 5589 | 3024 | 5325 |>3S
Table 3. Confirmation of no progressive
deformation in Corner Membrane.
X | HE 01 02 Ovax. |27
€ Temp. | —26.52 | -7.63 265 |<3S
=22
e
ey £ Pre 1.81 1.66 181 [<3S
€ Tow | —24.71 | -597 2471 |<3S
€ Temp.| 2675 | 878 26.75 |<3S
A
w |E Pre 1.86 1.81 186 <3S
B
€ o | 2860 | 1059 2860 |<3S
E
0,= [v? (E,+VEy)
E
0,= €,+VE
257 \2 (€, 1)

o714 E=19,300 kgf/mm?®e} A3 FA <
a=14x10%0] 0 RPISo} Al Zt& A48
t}. Table 39 AAF ZtolAset o] o] 3
Ao 2j3 WA WEdg F2 FHAM 4
WY oy wye PAYelA 358 x7he
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Table 4. Typical loads on Membrane of
LNG storage Tank.
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Table 5. Miner’'s Number in Side
Membrane.
) Design A
A | € M
Curve A
FE A 1991 | 1,000,000 0.00
F 2355 2851 84,000 0.03

Table 6. Miner’s Number in Corner

Membrane .
. Design A
2] %
#3 €ed Curve AT
FEAE 1440 1,000,000 0.00
TS5 1469 1,000,000 0.00
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Fig. 7 The profile of specimen for the
fatigue test.
— . |Membrane Fatigue Test| e Room Temp.
€ 10" 4 o -142°C
E
= ASME Best Fit Curve (-162°C)
3
2 .. 2
i 10 ‘97‘:«9\, .
E \\
<
.g ASME Best Fit Curve (Room Temp.)
& 0
107 10° 10° n')‘
Cycles to Failure
Fig. 8 The result about the fatigue test

of membrane corrugation.
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