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Structural Safety Analysis of the Pump Barrels and Lead Pipe of LNG Carrier
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ABSTRACT : In this paper the structural analysis for pump barrels and lead pipe in storage tank of LNG carrier was carried out to evaluate the
present structural design in the aspect of safety. The LNG unloading and loading system from tank are composed of normally three pump barrels and
one lead pipe. Pumps are submerged in the bottom of storage tank and LNG is flowing up through pump barrel which is supported in the ceiling and
side wall of tank. Lead pipe is located in the center of three pump barrels and supported by the support bars to three pump barrels. The stress and
strain of pump barrels and lead pipe caused by the internal pressure, self weight and cryogenic temperature were analysed using Ansys 11.0. The
results showed that the stress and strain by internal pressure, self weight and cryogenic temperature were obtained well below the allowable tensile
strength of SUS304. As a result, it is safe enough for the present design values for pump barrel and lead pipe to be applied in the storage tank of
LNG carrier.
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Table 2 Properties of materials in the support system.

Items SUS304
Thermal conductivity 149 W/m K
Coefficients of thermal expansion 1.4E-5
Allowable tensile strength 1,310kg/cr
Poisson’s ratios 03
Density(kg/cm’) 0.00785
% Bae) Q|
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(a) Pump Barrel (b) Lead pipe and Support Table 3 Boundary conditions
Fig. 1 Typical LNG pump barrel and pump structures 8x 8y 6z ©x,0y,0z
Roof . . . .
Table 1 Material properties of the support system. support Fixed Fixed Fixed Fixed
Items Dimension(mm) Remarks Barrel/ Fixed Fixed Fixed .
side wall
A 3,000 Pump barrel Barrel/ e o e
ix -
B 2,500 Lead pipe support bar
C 406.4 OD of pump barrel
D 609.6 OD of lead pipe Fig. 32 388 AT AAxY H&3 PR 248
E $50, 6T Lead pipe support bar H3IE HaZoh 33 ¥HE g Y3 7 dHe=
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(a) Modeling and boundary condition
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(b) Node and element numbers

Fig. 3 Analysis modeling
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Fig. 4 Von Mises stress by self weight and internal pressure
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Fig. 5 Displacement by self weight and internal pressure
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Fig. 6 Temperature distribution of pump barrel and lead pipe
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Fig. 7 Von Mises stress by thermal, internal pressure and self weight
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Fig. 8 Displacement by thermal, internal pressure and self weight
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