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Fault tree analysis of fire accident in cotton plant based
on L-R fuzzy numerals

ZHENG Yan-min, ZHANG Jin-feng, LIU Qing-zhou

(College of Environmental Science and Engineering, Hebei University of Science and Technology, Shijiazhuang Hebei 050018,
China)

Abstract : Based on the statistics of running condition of field equipment and the fuzzy information provided by experts, the
fault tree of fire accident in cotton plant is constructed. A reliability analysis on fire accident is made by using sharp-state-typed
membership function of the fuzzy fault tree theory, then the fuzzy probability distribution of the explosion is gained. The struc-
tural importance of each basic event is also analyzed, and the most influencing factors are determined. It provides a new way for

safety analysis of the system and prevention of fire accidents.

Key words: fault tree; fire accident; fuzzy probability; fuzzy operator
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Fig. 1 Fault tree of raw cotton plant fire
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Tab.1 Failure probability and distribution of the basic event in the raw cotton plant fire fault tree
m; ai Bi(X107%) m; ai Bi(X1073%)
X1 0.1 5.9 X3 0.08 3. 87
X 0. 06 3.34 Xu 0.03 2.11
X3 0. 06 3.34 Xis 0.03 2.11
X, 0. 004 0.23 X 0.07 3.57
X5 0.05 2.78 X7 0.005 0.28
X5 0.09 4.31 Xis 0.09 4.31
X7 0. 06 3. 34 X9 0. 06 3.34
Xs 0.05 2.78 X0 0.05 2.78
Xy 0. 04 2.33 Xo 0. 04 2.33
X1 0.08 3.87 X2 0.07 3.89
X1 0.2 1.12 X3 0.003 0.18
X2 0.07 3.89 Xo 0.001 0.11
: LO=1=13=L W= =16 =1 (D=1()=1(9 =1, (10)=

LAD=1,42)=1,0)=1,dH =115 =1,(16)>1, A7) =1,A8)>1,20)=1,(21)=1,(22)>1,(23)=1,(24).,

[1]

(2]
(3]

[4]

“

b
D ,
v
2) ,
, 3
3 206-3 212.
(7.
766-795.
(7.

ing),1994(1) :1-7.

s ’

tection) ,2006,33(5) :43-50.

[l (Environmental Science), 2008, 29 (11):

[D]. : (
(Chemical Industry and Engineering Progress),2003,22(7) .

), 1995,

(Mechanical Science and Technology for Aerospace Engineer-

[J]. (Transactions of CSICE), 1999,17(1):

[J]. (Mining Safety &. Environmental Pro-



