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The Study of Kogas Membrane Performance
Test for LNG Storage Tank

Y K. Kim, SH. Hong, I.S. Yoon, B.T. Oh, H.S. Seo
Kogas R&D Center

Abstract

LNG demand has been rapidly increasing in Korea for a variety of reaso
including stable supply, non-polluting, and high combustion efficiency characteris
“As a result the construction and expansion of LNG storage facilities have b
continuing at a vigorous pace. One of the most important structural core elemen
the LNG storage tank is the membrane, consisting of stainless steel. The memb
to be applied inside of LNG storage tank is provided with corrugations to abs
thermal contraction and expansion caused by LNG temperature. From the viewp
of strength design, however, it is essential to confirm that the membrane
undergo a stable deformation and has a sufficient fatigue strength. Experim
studies are presented to investigate the deformation and strength of the memb
which is designed by Kogas. All experiments are conducted on the basis of RP
and we found the results is fully satisfied with the RPIS.

Key Words: LNG Storage Tank, Membrane, Experimetal Stress Analysis, Fatigue
Miner's Law, RPIS
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U ALAANG)Y $2E AUA ShEsIY I 33 2EH AuAdE FPoe
EQold), 2uFol 2A Frbsta ok AA72Y AP GrIsh -162C AHelA Asto
ASFAALA(ANG)E AFSHE BHE ASFD Sk £2 F7tol BE AF7IA A4 ¢ &
Fol o}FAA T glo] SAHA LNGHFHA 4A, A4 © AF 7o) T4z Yayol 2y
93 sich INGARHAE 9% Nig 943 9udd gao2 delolad. Judde F5
AT G, $A 12-2mme] #go 2 INGH Y] d2 SAsE AYE FEFOIN A
U Fgoz FFoke AHY /B fA%E FEEA, LNGHEEI D LNGAT N A3}
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A WA %3 3§ Sold YAASG LAse TUYE] YARES DAADY slog,
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Fig.l Configuration of Membrane structure
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He4wg shAok B oleg aFEe] HPHES PRAAL ALHAG. KOGAS =
¥ gudae PuAde BEAE )9 FE02 PuTol v YNAAY WA FRAAL
QAN E F2E JHAE, 2U PBdd Aot B4 Fulz oy 2adEd wyHt 9
A% wie 2elw D WAy Y4g Fig 1ol denysich
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Table 1 Chemical compositions of materials (wt.%)

A 8 C | Mn P S Si Cr Ni

STS304 | 0051 1.1 | 0022 | 0004 | 045 | 183 | 82

LNGHAE vid 548 7284 g 7HAn glon Ao e Her3: 2 Al By
= 3% SAg 1822 ASMES I=g 7|22 9B 712 Y3 AAge LNGH R
AzAAYE 71Fo2 AEHAY GHYL HBEFAL
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bottom corrugation in Side Membrane unc bottom corrugation in corner membrane
tensile elongation under tensile elongation
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pressure load under pressure load
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Table 2 Confirmation of no progress Table 3 Confirmation of 'no progress

deformation in Side Membrane deformation in Corner Membrane
'?" i] t\ﬂ ig dl O2 OMax. @ iq- '?’] i] t\ﬂ t—%‘ 01 02 OMax. @_ﬂ]-
o [CTemp. |~36.68]-10.44) 36.68 |<35 eremp. |-26.52] -7.63 | 26.5 <3S
;o';j epe. | 345 | -2.59 | 3.03 |<3S j; e | 1.81 | 1.66 | 1.81 |<3S
B
ot |—33.23{-13.04| 39.71 (<3S T eTom |—24.71) -5.97 | 24.71 |<3S
. €Temp. | 48.76 | 25.96 | 48.76 |[>3S :q €Temp.| 26.75 | 8.78 26.75 <3S
33‘;_ £Pre, 7.13 | 4.28 4.49 (<3S 3’3&“ epre. | 1.86 1.81 1.86 [<3S
B £Total | 55.89 1 30.24 | 53.25 |>3S v eToral | 28.60 1 10.59 | 28.60 |<3S
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Fig.6 Progressive deformation test
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Table 4 Typical loads on Membrane of LNG storage Tank

e ~EH Atelg

A<t AP=2.15kg/cm“G Ag, n; = 2,600

4 335 AT=90 C At nz = 2,600
4 3% AT=190 C Aes nz = 25
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Table 5 Miner's Number in Side Membr Table 6 Miner's Number in Corner Membrai

. Design 3 Design | +3

‘?’] X] € e 2] %
‘-1 Curve A #A € curve | A%
FEAF | 1991 1,000,000 | 0.00 ZE4% | 1440 | 75000 | 0.00
zos% | 2851 | 84,000 | 0.03 283 | 1469 | 68000 | 0.00
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Fig. 7 The profile of specimen for the fatigue test
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Fig.8 The result about the fatigue test of membrane corrugation
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