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Fuzzy Fault Tree Method of the Liquid Propellant
Store and Transport Security Estimate and Forecast

Li Xingi, LiuXiangxuan, Li Hongxia
(The Second Atrtillery Engineering College, Xi’ an 710025)

Abstract: This paper analyzes the leakage that may occur during the liquid propellant store and
transport, builds up the leakage fault tree and discusses how the basic incident affects the leakage
incident. Based on the fuzzy and uncertainty of the leakage incident probability, the fuzzy theory is
introduced into the fault tree analysis method and the generate probability of the basic incident is
described as a fuzzy data, then the fuzzy fault rate of the whole system is predicted. This method can
quickly and accurately check and diagnose the potential fault of the liquid propellant store and
transport, which would be benefit for liquid propellant safe store and transport.
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Fig.1 Fault tree of propellant leakage
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1
Tab.l Table of basic incidents
4,4 4,4
mOd103 0104 mO104 0104
A 1 6.776 | 2 6.776
B 5 6.776 J 1 11.12
C 6 6.776 K 5 6.776
D 4 3.112 L 3 2.78
E 1 2.780 M 5 6.776
F 3 6.776 N 1 6.776
G 3 6.776 O 1 2.780
H 2 11.12
33 ~ ~ ~
Fo =1- (1- Fy)@- F¢)
, — _ — | — | — | — |
Fr =1- (- Fe)@- F)A- F)A-F)
5
Fs =1- (1- F;)@- Fy)
1 mo Al Fl=1- - B F)
v={ } Fy =1- - Fy)A- Fy)A- F)
- } R =1- (- R)@A- Ry)@A- Ry)@A- F)a- Fy)
Q={ } A=[m-a+ax,m+b-bx],
R={ } A O
S } F, =[0.001-0.0006776+0.00067761 ,
T={ } 0.0016776-0.00067761 ]
U= ~
{ ) F. =[0.005-0.0006776+0.00067761 ,
(Senanderes ), - 0.0056776-0.00067761 ]
P=AOBOC, Q=DOE, R=FOGOHOI, F. =[0.006-0.0006776+0.00067761 .
S=JOK,

T=S0L, U=MONOO, V=POQUROTUU.

P=A+B+C, Q=D+E, R=F+G+H+|, S=}+K,

T=S+L, U=M+N+O,
\%
V=P+Q+R+T+U.,

=1- (1- Fy)(@- F3)(@- F)

0.0066776-0.00067761 ]

IEC', =[0.001-0.0002780+0.0002780 |

0.0012780-0.00027801 ]

) 4 )

s

R

F, =[0.0041+0.0056] , 0.0153-0.0056! ]

R |
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F, .2 | 1 , o1 ., F .
2 K, _
Tab.2 Confidenceinterval of F,
I R R m a b

0.0 0.0041 0.0153 0.0097 0.0056 0.0056

0.1 0.0047 0.0147 0.0097 0.0050 0.0050

0.2 0.0052 0.0142 0.0097 0.0045 0.0045

0.3 0.0058 0.0136 0.0097 0.0039 0.0039

0.4 0.0063 0.0131 0.0097 0.0034 0.0034

05 0.0069 0.0125 0.0097 0.0028 0.0028

0.6 0.0075 0.0119 0.0097 0.0022 0.0022

0.7 0.0080 0.0112 0.0097 0.0017 0.0017

0.8 0.0086 0.0108 0.0097 0.0011 0.0011

0.9 0.0091 0.0103 0.0097 0.0006 0.0006

1.0 0.0097 0.0097 0.0097 0.0000 0.0000

| =1.0 , F, =0.0097, ,
097%, | =00 ,
041%  1.53% o
o [1] [M]. , 1999.
(2 [M].
4 , 2002.
(3 [M].
, 1993.
’ [4] [M].
’ X X , 1998.
’ (5] , , [J.
, 1998, (3).
( )



