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Dynamic risk analysis of high-sulfur wellhead gas-liquid
separator based on Bayesian method
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Abstract: Traditional methods of quantitative risk analysis can't effectively take advantage of operational status data of well-
head separator, and easily make assessment results deviate from the actual situation. The event tree model was established to
simulate the progress of abnormal events of wellhead separator, and safety barrier failure probability and abnormal event con-
sequence likelihood of wellhead separator were dynamically analyzed using accident precursor data based on Bayesian meth-
od. The fuzzy loss rate method was employed to quantify the consequence of the accident loss. Then dynamic risk analysis of
wellhead separator was performed. The results show that the proposed method of dynamic risk analysis for wellhead separator
overcomes the disadvantages of traditional risk assessment methods. It can dynamically assess accident probability and dy-
namically reflect risk change of the separator to provide references for risk analysis and control of high-sulfur wellhead gas-liq-
uid separator and other related equipments.
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Fig.1 Flow chart of dynamic risk analysis
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Fig.2 High-sulfur wellhead separator
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Table 1 Cumulative number of different kinds of consequences

it [a) B 1 M, M, M; M, M; Mg M, My M, My, M, M, M; My Ms M; M;

(41 H) CO SO SO RA SD RA CO SD SD RA SD RA SD SD RA SD RA
1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 3 1 0 2 0 1 0 0 0 0 0 0 0 0 0 0
3 12 5 3 0 4 0 1 0 0 0 1 0 0 0 0 0 0
4 15 6 4 0 5 0 2 1 0 0 1 0 0 1 0 0 0
5 20 9 7 0 6 0 2 1 0 0 1 0 0 1 0 0 0
6 24 11 9 0 6 0 2 1 0 0 1 0 0 1 0 0 0
7 29 12 10 0 7 0 2 1 0 0 1 0 0 1 0 0 0
8 31 15 12 0 8 0 2 1 0 0 2 0 0 1 0 0 0
9 32 17 13 0 8 0 2 2 1 0 2 0 0 2 0 0 0
10 40 20 15 0 8 0 2 2 1 0 2 0 0 2 0 0 0
11 42 21 17 0 10 0 3 2 1 0 2 0 0 2 0 0 0
12 44 26 20 0 12 0 3 2 1 0 3 0 0 2 0 0 0
13 50 27 21 0 15 0 3 2 1 0 3 0 0 3 0 0 0
14 59 30 25 0 15 0 3 4 2 0 4 0 0 3 0 0 0
15 63 31 27 0 20 0 4 5 2 0 4 0 0 3 0 1 0
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Table 3 Loss rate intervals
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Table 4 Fuzzy loss rate of different types of consequences
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