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Optimal Design of 1.5 Mm® Crude Oil Tank

SHENG Xuanyu', ZHANG Hongzhi®

1. Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China
2. Daqing Oilfield Construction Group, Daging 163457, Heilongjiang Province, China

Abstract: Three design schemes and one real tank with a same volume but different thickness and height at various parts are
compared. The 1.5 Mm? crude oil tank is analyzed with the nonlinear finite element software ABAQUS. The stress distribution in
the whole tank is calculated. An optimized scheme is chosen according to the calculation results. The stress distribution is
evaluated based on the design standard of pressure vessels. The calculation shows that the tank is safe with stored crude oil.
Except the upper and down parts, the stress on the wall is uniformly distributed at a high level. The highest stress is found at the
down second part of the wall. The stress on the bottom plate is low. But the stress at the welding inner corner between wall and
bottom plate is higher than the permitted stress level. When the stress is properly classified, the standard requirements can be met.
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of the crude oil tank

Table 1 Side wall structure parameters of the oil tank

/m /mm /m /mm /m /mm /m /mm
1 2.98 40 2.98 40 2.68 40 2.98 40
2 2.68 34 2.98 34 2.68 35 2.98 33
3 2.68 25 2.98 25 2.68 26 2.98 27
4 2.68 21 2.98 20 2.68 21 2.98 22
5 2.68 17 2.98 14 2.68 17 2.98 17
6 2.68 12 2.98 12 2.68 12 2.98 13
7 2.68 12 1.98 12 2.68 12 2.39 12
8 2.68 12 1.98 12 1.48 12 2.39 12
9 1.48 12
5 2
Table 2 Mechanical parameters under room temperature 2.1
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Table 3 Strength and permissible stress of steel under room temperature

/mm /MPa /MPa /MPa
SPV490Q 16~50 490 610~740 261
16MnR GB 6654-1996 12 345 510 219
Q235-B GB 914,GB 3274 12 235 375 161
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Fig. 2 Axisymmetrical model of the crude oil tank Fig. 3 Enlarged model of the welding wide angle corner
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Fig. 4 Circumferential stress distribution on the sidewall
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