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Risk analysis method of crude oil depot based on integrated D/I-SD model

CHEN Ligiong' FENG Yuxiang' KONG Lingzhen' MA Jianlin®

(1. School of Petroleum and Natural Gas Engineering Southwest Petroleum University Chengdu Sichuan 610500 China;
2. CNPC Southwest Pipeline Co. Ltd. Chengdu Sichuan 610041 China)

Abstract: In order to reduce the risk level of the crude oil depot based on four kinds of accident causes including human
equipment environment and management and on the basis of identifying the risk factors the integrated DEMTEL/ISM
method was used to determine the causality and weights of each factor among the systems then a system dynamics model was
established by using the Vensim software. A risk analysis method of crude oil depot based on DEMATEL/ISM method and
system dynamics was formed namely the integrated D/I — SD method and the method was applied to carry out the risk anal—
ysis of a crude oil depot. The results showed that the key factors influencing the risk of the oil depot were the safety atmos—
phere and supervision of the enterprise. The environment risk and the equipment and management risk had a significant im—
pact on the early stage of risk development and the mature stage of risk development respectively. The education degree of
employee usage time of equipment safety atmosphere and supervision were the key risk factors for the human equipment
environment and management risk subsystem respectively. The integrated D/I-SD method analyzed the dynamic development
trend of risk and the factors influencing the risk from the systematic perspective and it can provide a basis for formulating the
scientific risk reduction measures for the crude oil depots.
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Fig.1 Large crude oil depot risk factors
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Table 1 The direct influence matrix of the risk factors
al a2 a3 a4 ad ab al a8 a9 al0 all al2 al3 al4 al5 al6 al7 al8

al 0 0 3 1 0 0 0 0 0 0 0 0 0 1 3 0 0 0
a2 0 0 2 0 0 0 0 0 0 0 0 0 0 1 2 0 1 1
a3 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0
a4 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 1
a5 0 0 1 3 0 0 0 0 0 0 0 0 0 1 2 1 3 0
ab 0 0 0 3 3 0 2 2 2 2 2 0 0 3 2 1 0 2
a7 0 0 0 2 2 0 0 0 0 0 0 0 0 3 0 1 0 1
a8 0 0 0 2 2 0 0 0 0 0 0 0 0 3 0 1 0 1
a9 0 0 0 1 1 3 3 3 0 3 0 0 0 3 0 1 0 1
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al a2 a3 ad a5 ab a7 a8 a9 al0 all al2 al3 al4 al5 al6 al7 al8

al0 0 0 0 1 1 0 0 0 0 0 0 0 0 3 0 1 0 1
all 0 0 0 2 1 3 3 3 3 3 0 0 0 3 0 0 2 1
al2 0 0 0 0 0 2 2 2 2 2 0 0 0 0 0 1 2 0
al3 0 0 0 3 1 3 3 3 3 3 3 2 0 2 2 0 2 1
al4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0
als 0 0 0 3 1 0 0 0 0 0 2 0 0 3 0 3 2 3
al6 0 0 3 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0
al7 2 1 2 3 3 3 3 3 3 3 3 1 1 3 2 2 0 3
al8 1 2 2 1 0 3 2 3 2 2 2 3 2 2 3 3 2 0
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Fig.2 The centrality and causality of the risk factors
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Fig.4 Stockpile safety risk stock flow chart
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