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Comparison and Analysis of Three System Reliability Evaluation Methods
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Abstract: Fault tree, faulty Petri net and Bayesian network are three powerful models used to assess a system’s
reliability and safety., Fault tree is the most widely used while each of the latter two has its own irreplaceable
merits, which can make up fault tree’s deficiency in practice. Based on the basic knowledge about these three
models, both method for mapping fault trees into faulty Petri nets and method for mapping fault trees into
Bayesian networks are discussed. Combing with these two methods stated above, a table that shows these three
models’ equivalent classic logic topology is presented, which reveals the inner connection among these three
models, On the basis of the table, a method for mapping a faulty Petri net into Bayesian network is raised.
Meanwhile, a failure event of unexpected ignition of an engine is studied and compared using these three models
separately and the results show that faulty Petri net describes the process of fault propagation clear and using the
equivalent Bayesian network that mapped from a Petri net or fault tree, more quantitative information can be
calculated.
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Table 1 Table for the failure probability of each bottom event

H 5 EEEHLK KRR
Xi BETHRES 0. 000 005
X, MEMSFERENAE 0. 000 005
X5 RETRES 0.000 074
X, B AR R 0. 000 360
Xs ISR R B AMRAE 0. 000 856
Xs REBBBRIIRE 0.000 910

X7 SRTRERZRRELFS  0.000 280
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Fig.4 Equivalent Bayesian network and CPDs

(other non-root nodes’ CPDs are similar to A;’s)
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Table 2 Results calculated from Bayesian network

w5 LW R
Xy 0.002 010 1.0
Xe 0.002 010 1.0
Xs 0. 029 745 1.0
Xy 0.144 707 1.0
Xs 0. 344 081 1.0
Xs 0. 365 787 1.0
Xy 0.112 550 1.0
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