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A New Algorithm for Calculating Top-Event Failure
Probability of Non—coherent Fault Tree

Zhou Jinglun LiuBo Sun Quan
(Department of System Engineering and Mathematics, NUDT, Changsha, 410073)

Abstract  Calculating T op-Event failure probability is an important aspect of non-coherent FTA (Fault Tree
Analysis). Because of the complexity of non—cherent system, all existing algorithms can’t satisfy the requirements of
exactness and speediness in application. In this article, we adopt a new algorithm for calculating T opEvent failure
probability of non-coherent fault tree, which is based on BDD to decompose Top-Event of the fault tree and avoid seeking
PIS and the smallest cover of PIS. So the new algorithm provides a new method for solving the NP problem effectively.
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2 f (x1, %2, x3. x4) =x1x2+ % (x3a;1+ \;x4) + 22 (%304t ;374) BDD
Fig.2 BDD of f (x1, %2, x3. x4 = x12x2+ x4 (x3a;1+ x;x4) + x2 (w3x04+ ;3;4)
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f = xm2+ xi1x2x3w4+ X103+ X1 X3K4

P(T)= P(xw2) + P(xix2x3x4) + P(xwx3) + P(x1x3w4)

P(x1)P(x2) + P(x1) P (x2)P (x3)P(x4) + P (x1)P(x3) + P (x1)P (x3)P(x4)
0.1x 0.1+ 0.1x (1-0.1)x (1- 0.1) x 0.1+

(I-01)x 0.1+ (I-0.1)x (1-0.1) x 0.1

= 0.1891
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Fig.3 A non- coherent fault tree
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