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Uncertainty Analysis of System Reliability
Estimate Based on Fault Tree

TAO Yongjian , DONG Decun , REN Peng
(College of Transportation Engineering, Tongji University, Shanghai
201804, China)

Abstract: Uncertainty analysis of system reliability estimate
is presented to optimize system reliability estimate. All
minimal cut sets were obtained through fault tree qualitative
analysis. The fault tree was converted to series parallel system
based on minimal cut sets,and the system reliability estimate
variance could be approximately represented as a linear
combination of the variance estimates of the individual
components. Then, some components which have a great effect
on the variance associated with the system reliahility estimate
are discriminated. Finally, efficiency and accuracy of the
method was demonstrated through uncertainty analysis of an

torpedo system reliability estimate.
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Fig.1 Fault tree for torpedo typical dynamic system
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Fig.2 Series-parallel model consisting of all minimal cut sets
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Tab.1 Data for reliability sample and uncertainty analysis
) ~ ~ N a dR )

(iRe) FEA A N; F; ri q; var(r D o7 di dic?
X, TR A T A 130 0 1.000 0 0 0.007 50 0.000 06 0

X JePE T 130 0 1.000 0 0 0 0 0

X3 DN ;;% 130 1 0.992 0.008 0.000 06 0 0 0

X, ZIHERREEAN 130 0 1.000 0 0 0 0 0

X5 E%Tﬁ%ﬁﬁjﬂ% 130 1 0.992 0.008 0.000 06 0.945 33 0.893 65 0.000 05
X PRI 130 0 1.000 0 0 0.937 76 0.879 39 0

X7 F: ZE 0 S 130 0 1.000 0 0 0.937 76 0.879 39 0

Xs RC i A 130 0 1.000 0 0 0.937 76 0.879 39 0

Xo SEEARR 130 2 0.985 0.015 0.000 11 0.952 04 0.906 38 0.000 10
X1 V& P B 130 0 1.000 0 0 0.937 76 0.879 39 0

X1 (17187 130 1 0.992 0.008 0.000 06 0.945 33 0.893 65 0.000 05
X TR 130 0 1.000 0 0 0.937 76 0.879 39 0

X13 [ARiN: % 130 1 0.992 0.008 0.000 06 0.945 33 0.893 65 0.000 05
Xu HERSIE=Y /T 130 0 1.000 0 0 0.937 76 0.879 39 0

X5 BB 130 0 1.000 0 0 0.937 76 0.879 39 0

X1 T SERE I 130 0 1.000 0 0 0.937 76 0.879 39 0

X1 5 EM Wb 130 1 0.992 0.008 0.000 06 0.945 33 0.893 65 0.000 05
Xis T ZERL T 130 0 1.000 0 0 0.937 76 0.879 39 0

X1 e AR 130 1 0.992 0.008 0.000 06 0.945 33 0.893 65 0.000 05
Xy 1 A5 130 0 1.000 0 0 0.937 76 0.879 39 0

X 4t P JAE A7 % 130 0 1.000 0 0 0.937 76 0.879 39 0

Xy A WAT AT 130 1 0.992 0.008 0.000 06 0.945 33 0.893 65 0.000 05
X3 TR IR Y 130 0 1.000 0.000 0 0.937 76 0.879 39 0

Xos FERlLE SN 130 1 0.992 0.008 0.000 06 0.945 33 0.893 65 0.000 05
X5 i 130 0 1.000 0 0 0.937 76 0.879 39 0
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