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Technological improvement of double shell vertical LNG tank
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Abstract
Double shell vertical LNG tank which is the core facilities of the satellite base that has

been built with the increase of the LNG demand in Japan comparatively is built in nar-
row site. Therefore with a compact and effective construction become required. We ex-
plain the improvement of tank structure and welding and the construction method how

we wrestled with till now. In addition, we explain the action from a design side and a

construction side for upsizing of this tank.
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Double shell vertical refrigerated tank (for LNG)
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Fig. 1 Double shell vertical refrigerated tank
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Fig. 2 Unified support structure
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Fig. 3 Divided support structure
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Photo. 2 Outside view of divided support structure
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Table2 CASE of temperature analysis
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Fig. 4 Temperature analysis result of CASE 1

000000000

0000000000

3333333333

1111111111

7777777777

9999999999

1111111111

2222222222

4444444444

1111111111

MSCA

[

M5 &—X2:BEERER

Fig. 5 Temperature analysis result of CASE 2
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Fig. 6 Temperature analysis result of CASE 3
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Fig.7 Surface temperature of the outside tank bottom
plate
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Table3 Example of chemical composition of weld metals
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247 C Si Mn P S Ni Cr N 0 71718
D 0.030 0.43 1.04 0.024 0.003 10.6 19.6 0.029 0.116 10%
E 0.036 0.6 1.57 0.026 0.008 10.6 20.1 0.039 0.099 1%
H 0.030 0.48 1.15 0.024 0.003 10.6 19.8 0.030 0.095 11%
R4 SEELE TORBHMEE—H
Table4 Example of mechanical properties of weld metals
5 [ERAEE RN R ILx—(J)
247 % I N
o ) o 196 1000 o
b 402 560 38 35, 31, 29 42, 37, 40 54, 59, 54
396 556 M 5 32 F15 40 F15 56
£ 448 608 38 17, 17, 17 35, 35 35 59, 61, 59
449 610 38 Fi917 ¥ 35 ¥ 60
H 415 568 40 40, 42, 35 47, 47, 49 59, 59, 54
405 561 M F15 39 F15 48 Fi9 57
R5 BOFEEBILLZT7IT71 PERBEEBREDEL
Table5 Change in ferrite content and amount of nitrogen by wind effect
AERF S RERSM Bt HAZ BOND DEPO N £ (%)
TP1A IEAE 0.6,0.2,0.1 2.8 4.0 10.0 0. 0229
TP2B JAE 1 m/s - 2.5 5.4 1.0 0.0223
TP2C FELE2m/s — 1.8 3.6 7.5 0. 0590
TP2D JELE 3m/s - 1.2 - 0.1 0. 2358
=6 MWEaELHEDORRFR
Table6 Relationship between toughness and weld repair
T — ) A e RRT 2ILF—(J) 1 & (mm)
AR RS RERSMF J oy FHE HERETC g Fm B ey
TP1A p_— DEPO ® —196 35, 42,35 37 0.56,0.64,0.57 0.59
HAZ ® —196 82, 90, 82 85 0.95,1.05,1.05 1.02
RIS DEPO ® —196 44, 44, 44 44 0.51,0.51,0.49 0.50
TP3B
1E HAZ ® —196 76,79, 69 75 0.83,0.79,0.74 0.79
R DEPO @ —196 42,49, 42 44 0.64, 0.67, 0. 59 0.63
TP3C 2[a HAZ ® —196 76, 79, 69 75 0.76,0.93,0.68 0.79
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Table7 Comparison of amounts of welding with conven-
tional construction method and block construction method
(inner tank)
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Table8 Comparison of the outside tank bottom weight
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Table9 Comparison of lower head plate construction
method
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