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Domino Effect Caused by Pool Fire in Petroleum Storage Tank District

ZANG Na

Department of Fire Protection Engineering, Chinese People’s Armed Police Force Academy, Langfang 065000, Hebei Province,
China

Abstract This paper presents a study of Domino effects, including the mechanism and characteristics. The Domino effect is a complex
phenomenon, in which severe accidents may take place in chains. For example, in a petroleum storage tank, one accident may cause a
secondary accident in other facility nearby. In this paper, the mathematical models of pool fire and the probability analysis are used for
the assessment, including the vulnerability assessment of the consequence. The risk of the Domino effect is determined by using the
quantitative risk analyses technique suggested in this paper. The probabilities of Domino events and their consequences are calculated. A
systematic procedure for the quantitative assessment of risk caused by Domino effects is proposed for the risk analysis of petroleum
storage pool fire accidents. The factors and the manners of the propagation and enhancement of the accident are analyzed by assessing
the risk caused by Domino effect of pool fire. Safety measures to avoid Domino effect is thus suggested. This method can predict the
secondary accident, the probability of the accident and the consequence. Therefore, the corresponding preventive measures can be taken
so as to prevent Domino effect, reduce the probability of secondary disaster and enhance the inherent safety of the petroleum storage
tank.
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Fig. 1 Storage tank
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Fig. 2 Analysis program of Domino effect caused by pool fire in storage tank
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Table 1 Damage probability model of common devices
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caused by thermal effect of pool fire in No.1 storage tank
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Table 3 Domino effect caused by pool fire
of No.1 storage tank

T e
Bk T e gk
e R 3%
He)
27 B A i 2546x10°
KGR 100.23 3%k AT 7.86x107
4* i A= 2.546x107
2% G5 3¢ HE [l A R A R 1.5x10*
20 4 HEFR R R 4.58x107
\///g
PIREE 9812 s p M R 1S5x107
2,3, 4 i AR % A i 2.8x107

E TR B ME, P B B e A F TR A TR B £ ok
WO R AR o LR A D PR S TR FER IR N A B
BRI . N E B K RRAR JE MR B KR H RS TE(CA
TR T RLTE ) P | 45 K T TOUE 17 R A7 ¥ 207 5 il 2 b
b A e B O 15m ), BCERE A5 AR T 2000m® B R
FE K WIS H R G, (7] ) A6 8 0 DX ) Pl — B 7K
W, Fea T I E KK RGNS KCTTE BRAE I B B

4 g

R £ ik A B A )RR, ARE R ELAT L
(G B ) T A0 22, — HL R A Sl SR RO B 23 3 Bl
R = M ST, i T KICR B 2K SO R &
T I M M 1 J5 R B S X A T A R DX R 2 K
RO TR

(1) &5 B AR g FCE AT 22 K v 208 KU 70 47, ) 1]
T RO B T R Y A5 T Al A R DX KK
ES B S RIS = € S E PN P G S N VA E 2
oK Vi 280 IO A SR it T S 2 K VR, AR v R A
i 2R A DX 0 22 4, O BRAT (Dl T RLVE ) B 0 1 B fE R
SR

(2) GHEGEH K GG dm R o T M, 2K
W ARON VA 7 3 AT AT O A SOk A B O, B 2 KR
ROSE VA T i AT LA 250 T AR 9 A A R A R
M3 AT RUAT B 1 0 Xk A U AR S IO 23 50 ) 26 R O
7 B T 75 45 G, AR AR 2 R ) 2R R

(3) Kg e 20 R U 80 o A I T DR 2R A i e ik E X £
LAV A A T 4 ) S 2 R RO Y A AT R
BTN 58 3 Gl HE X 1) 22 AN, B R B AR TR K 4

% % 3 ik (References)
(1] B D, X1 4 it 38 ] 9 39 9 2% 510 2 9 JB A < s | % i S8 2 (D).
Al AL T2 2 R ER, 2009, 25(6): 45-49.
Lang Xuqing, Liu Quanzhen. Petrochemical Safety and Environmental
Protection Technology, 2009, 25(6): 45-49.



] jcmik

##5 2011,29(08)

¥ 3518 32 (Articles)

[2] Center for Chemical Process Safety. Guidelines for chemical process
quantitative risk analysis [M]. 2nd ed. New York: American Institute of
Chemical Engineers, 2000.

[3] OJEC. Council directive 96/82/EC of 9 December 1996 on the control of
major 2 accident hazards involving dangerous substances [S]. Brussels:
Official Journal of the European Communities, 1997: 97-107.

[4] Khan F I, Abbasi S A. DOMIFFECT (Domino effect): User—friendly
software for domino effect analysis [J]. Environmental Modelling and
Software, 1998, 13(2): 163-177.

[5] Gledhill J, Lines I. Development of methods to assess the significance of
domino effects from major hazard sites [R]. London: Health and Safety
Executive, 1998: 2-8.

[6] Cozzani V, Gubinelli G, Antonioni G, et al. The assessment of risk
caused by domino effect in quantitative area risk analysis [J]. Journdl of
Hazardous Materials, 2005, 127: 14-30.

[7] Cozzani V, Antonioni G, Sradom G. Quantitative assessment of domino
scenarios by a GIS—based software tool [J]. Journal of Loss Prevention in
the Process Industries, 2006, 19(5): 463-477.

[8] Delvosalle C, Fievez C, Brohez S. A Methodology and a software
(DOMINOXL) for studying domino effects [C]//Czech Society of Chemical

BETEAYSEFES (201145) &

Efd

ﬂ:&
S|

Engineering. Proceedings of 15th International Congress of Chemical and
Process Engineering. Praha: CHISA, 2002: 25-29.

[9] Reniers G L L, Dullaert W. DomPrevPlanning®: User 2 friendly software
for planning domino effects prevention [J]. Safety Science, 2007, 45(10):
1060-1081.

[10] Cozzani V, Antonioni G, Spadoni G. The assessment of risk caused by
domino effects in quantitative area risk analysis|J]. Journal of Hazardous
Materials, 2005(A127): 14-30.

[11] GB 18218-2009, fi & {5 it F R SE R IR HE L [S]. A mt: o FEAr e
fizit, 2009.

GB 18218 -2009, Identification of major hazard installations for
dangerous chemicals[S]. Beijing: China Standards Press, 2009.

[12] Beyler C. Section 3 hazard calculations—chapter 11 fire hazard calculation
for large, open hydrocarbon fires [M]//3rd ed. Ninenno P. SFPE
Handbook of Fire Protection Engineering. Quincy: National Fire
Protection Association, Inc, 2002: 268-291.

[13] GB 50074-2002, A1 i/ i+ HLYE [S] dbat: w8l i it 2002.
GB 18218-2009, Code design of oil depot [S]. Beijing: China Planning
Press, 2002.

(FEHRE £EB)

H

BRZ547)

AR ZEHIEMARIEIE o 2005108 4 b

SWER: AR R Pcase by case[RM B

EXAE: XRERNGMBEFMRNKRMER, Estcase by caseRM, N4
WA, LEHINFHLERRRESMEITNEER, ERGYREHBESE. —RSEF.
SRINFE, £EHEF. EESEEFEFFVMRNIER, MTRELLFHNSES
MR ARFITE. EUFRICY. FHEREFHERIAHITHREETMRAE

FENZE.

Hetit: _EiEHIERER800S E _EE X FHYR T M Bl (200433)

Hid: 021-81871036, A5 EL: 021-81871036, HiF{54f: Ybj74386@yahoo. com. cn
HL1h: 010-64392995, /& H.: 010-64392557, L F{548: luqj66@yahoo. com. cn
HE: 021-81871032, /£ E.: 021-81871032, HLF{=4H: newdrug@smmu. edu. cn



