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Abstract A large number of fault trees have been designed and stored with the occurrence of numerous historical acci-
dent cases. Structure matching is an effective way to achieve accurate and comprehensive investigation of new accidents
by using the existing fault trees with the limited time, manpower and cost. Based on the timing of event evolution and
the structural features of causal reasoning,a fault tree structure matching algorithm was proposed. The hidden Markov
model of fault tree is constructed and then the Viterbi algorithm is used to predict the optimal matching sequences.

Compared with the node-based structure matching algorithm, this algorithm has significant improvement in the accuracy

of matching and the detection of structural defects.
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Table 1 Corresponding codes and names of basic events in Fig. 1
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Fig. 2 Case fault tree
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Table 2 Corresponding codes and names of basic events in Fig. 2
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Table 3 Best matching sequence for case tree sequence
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Table 4 Basic information of case fault tree matching
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Table 5 Matching results of case fault tree

xns my 7 ERN  sEK HE

RAE/Y ORBE/Y ORWE/Y% BE/Y
1 1—7 89 67 73 76
2 8§—28 87 79 69 78
3 29—31 72 90 82 81
4 32—34 82 93 89 88
5 35—38 71 91 90 84
6 39—40 85 75 74 78
7 41 87 90 88 88
8 42—174 84 80 76 80
9 75 77 83 80 80
3 82 83 80 82
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Fig. 3 Evaluation index of case fault tree matching
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Fig. 4 Comparison of matching rates for two algorithms
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