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Abstract: The crude oil storage tank is an important emission source of greenhouse gases, which cannot be negligible during
the period of upstream oil and gas production. In order to explore the situation of greenhouse gas emission of the storage tank,
we analyze the emission process, and then establish the standing loss model of storage tank based on the gas state equation,
continuity equation and energy equation under adiabatic condition. The Vasquez-Beggs flashing model is corrected to obtain
the accounting method of greenhouse gas emissions from first sedimentation tank, secondary sedimentation tank and purifica-
tion tank, and it is compared with the monitoring data and API empirical formula. The result shows that the theoretical calcu-
lation is in good agreement with the real fact, and the modified V-B model is accurate enough to predict the emission of the
greenhouse from the storage tank. The tank breathing loss cannot be negligible compared with the flash loss, which validates
the accuracy of the model.
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Table 1 Comparison of small respiration loss
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5 2808 1973 2993.50

6 1161 538 1025.38
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Table 2 Error comparison of small respiration loss

%
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1 -41.52 15.28
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6 -53.66 -11.68
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Table 3 Calculation results comparison of flashing

loss models

H % J7 V-M 8 V-B MR R

by hetts R
R i (Z"Tf_{ N A A
(t-dh) (ke d) (kg d™) (kgod™)
1 731 10472 13673 6901 9160
2 2250 35640 42086 21242 35668
3 450 5819 8417 4248 6730
4 1340 15683 25064 12651 16960
5 1130 14387 21155 10678 12438
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Table 4 Error comparison of flashing loss amount
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Table 5 Primary tank greenhouse gas emission analysis

R R YRy
il (t-ah) (t-a™h) R/
= T
B B S W ”
1 6190. 04 1524.24 7714.28 7621.20 1.22
2 13018.82 2168. 10 15186.92 13008.60 16.75
3 45976.50 10585.37 56561.87 52927.92 6.87
4 1762. 10 337.63 2099.73 1831.01 14.68
5 122. 85 41.92 164.77 205.87 -19.96
6 25.43 4.91 30. 34 26.89 12.83
7 3699. 36 257.71 3957.07 3892. 36 1. 66
8 1731.42 166. 19 1897.61 1643.71 15.45
9 23.28 1.86 25. 14 24.17 4.01
10 809. 68 268.59 1078.27 1101.19 -2.08
11 0.42 0.29 0.71 0.82 -13.41
12 4977.08 302.75 5279. 83 5480.40 -3.66
13 1938. 87 227.09 2165.96 1955.38 10.77
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Table 6 Secondary and third tank greenhouse gas

emission analysis

HECR/ (1-a™h)

RS R/ %
NI B
1 1274. 65 1382. 13 -7.78
2 47.02 50. 17 -6.26
3 843.91 955.77 -11.70
4 912.74 923. 61 -1.18
5 1222.24 1333.52 9.10
6 1.62 1.77 9.04
7 1303. 89 1496. 08 14.74
8 0.32 0.34 9.24
9 233.56 199.78 16.91
4 & £
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