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Abstract - This paper presents the design safety analysis of the inner tank structure,
which is manufactured by 9 percent nickel steel sheets in the full containment type LNG
storage tank. The FEM computed results indicate that top girder and several stiffener rings
of the inner tank play an important role for controlling the deformation and stress intensity
of the inner tank structure. The hydrostatic pressure due to cryogenic fluids gave more
influential to the deformation of the inner tank wall compared with that of a cryogenic
temperature of -162°C. But, the deformation and stress of the inner tank. which is produced
by the buckling loads, are very small because the external load is not applied to the top of
the inner tank. This indicates the role of top girder and stiffener rings of the inner tank
model is not important in full containment LNG storage tank.
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Table 1. Physical and thermal properties

of inner tank.
Material type} 9% Ni

Hlastic modulus, Pa 21 x10!

Poisson's ratio 03

Mess density, kg/m’ 8000

Thermal expansion coefficient at -2007C,

92x10°
umym - K
Thermal conductivity at ~200C, Wm - K 16
Specific heat at 100C, Jkg - K 510
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Fig. 1. Top girder and stiffener rings of
the inner tank.
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(b) Thermal load
Fig. 2. Applied loadings for inner tank.
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Fig. 3. Displacement of the inner tank
without top girder and stiffener
rings.
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Table 2. Gravitational load along the
height of inner tank wall.

H_eight, m ‘ G»ravit:ativonal load, N
0 9246401.92
3.65 7351450.4
7.3 5705744.24
10.95 4559529.8
14.6 3660272.56
18.52 2905668.84
. —a— Inner tank without stiffener :
ors b -~ Inner tank with stiffener

] 5 10 15 20 25 ac

Displacement in the horizontal direction, mm

Height of the innertank, m

(a) Horizontal direction

—8— Inner tank without stiffener

~-# - |nner tank with stiffener
0030 ~

0.025

0.020

0015

o010 p

0005

Displacment in the vertical direction, mm

0.000

9 5 10 15 20 25 30
Height of the innertank, m

(b) Vertical direction
Fig. 5. Displacement of the inner tank with
and without safety enforced rings.
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