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Scenario evolution of oil storage system fire based on real cases and GERT network
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Abstract: The development and spread of fire incidents for oil storage system will lead to more serious
secondary incidents. In order to grasp the possible development process and changing trend of the incident
more accurately, based on the scenario analysis approach, this paper proposes a scenario evolution method of
oil storage system fire based on historical cases and GERT ( Graphical Evaluation and Review Technique )
network , and develops a scenario evolution GERT network model. Through the statistical analysis of 173
historical cases of fire and explosion incidents in oil storage tank at home and abroad in nearly 50 years,
twenty main scenarios in the emergency processes for fire incidents in oil storage system are summarized, and
the possible scenario evolution paths of fire incident for oil storage system are developed and transformed into
GERM network of scenario evolution. The probability of occurrence, average occurrence time, variance of

occurrence time and other characteristics of possible paths of scenario evolution are obtained by analysis
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algorithm of GERT network. Among them, the solving rule of scenario occurrence probability is put forward,

which combines the scenario conditional probability obtained by case statistics with the scenario experience

probability obtained by expert score modified by DS ( Dempster-Shafer ) evidence theory. Taking the

“7 + 16”7 Dalian Oil Depot fire and explosion incident as an example, the effectiveness of the proposed

method and model is verified by comparing the development and evolution process with actual event. The

scenario evolution method and model of oil storage system fire based on historical cases and GERT network

can better solve the problem of qualitative and quantitative description of the development and evolution

process of the incident, which provides a new quantitative analysis method for judging the scenario evolution

of fire incident in oil storage system from the perspective of probability statistics.

Keywords: Oil storage system; Fire incident; Scenario evolution; GERT network
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Tab. 1 Statistical table of main scenarios and occurrences in emergency processes of 128 fire incidents for oil storage system
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Fig. 1 Diagram of scenario evolution process in oil storage system fire

14 % AN L 2 (9 0 A, T2 Bl — RIS SRS Eih a0 e R G0 K I S B0 2o 7 T 20 5 A 1 ik
AR 2 55 m{fﬂiﬁ'kﬂ%ﬁ:,ﬁlﬂﬂ@%%@ifkﬂ%ﬁé ™ MRGKCRIE RN T RER R, WK 2, B2 S,
AR R SUE R R, A i R e R ORT D B SA RRT A RR)  E TE RE 5R 5 S, O B
RERYTNE SHEALBE AR, IR AR 25 B8 AR rT R0 R AR MRS, X 51k 1 kel AR s CIn Tl R A ARAS KK sl 5 4 )
TR BT A W SR R A SR B I A AR A AR ) 5 A 1) Sk O O SO R I B AR Y

T, Wl /D IR R A Ok B B X J7 TAEAR AN S 1,8 50—S b s A7 Sk by 9 FH U 5o
2.2 MERFARESELERZENHBE F EGE LAY e AR, a0 S 15,25, 25,255, —

FT B8 R KRS SRR, RIER 1 S, A H AR T Rkk B M BRI 2.

I S 9 SR S AL A

9 © ;JA@J
S 5
® ﬁﬁj?}iiﬁ@J@\_@

© 1. Qun
- © Akl

RRSHEAFFERIBEE

2 HERFARERRUREE

Fig.2 Scenario evolution path diagram of oil storage system fire
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Fig.3 Basic structure diagram of scenario evolution GERT

S, S,

network in oil storage system fire

T BEHIL I 25 10 BE AL B, RS Tl % 28 48 KR A S
AL A I FE AL o BEAL R 45 B, DLIAT 4 BT 4 Py gl
(] W7 DAy A7 1 e 1] ) £ 368 b K, BRIV 155 53¢ 799 R TR] i A
B AR R (I W, o0 S, — S, A% 18 A 5 ¢
FA) 34 R RS o 7 AR S ) ) A A AR AR R R R b B
SE , BARSRAIGTE 3. 2 14BN



1 44 NATURAL GAS AND OIL

ATSS0H | o003 4 6 A

4 WmERFEANRE

Fig.4 GERT network diagram of scenario evolution in oil storage system fire
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Tab.3  Conditional probability of each scenario in emergency processes for 128 typical fire and explosion incidents in oil storage system
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Tab.4 Mass function scores for two independent states of activity S;—S, by three experts
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