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Fault tree analysis of complex multistate system-with fault

statistically dependent components
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Abstract: To exactly estimate-the reliability of reusable rocket’engine, a Boolean alge-
bra with restriction on variables-was introduced to properly combine fault tree analysis with
state analysis, and the reliability, analysis-of compléex multistate system with statistically de-
pent components'‘were performed.\ Both the multistate of pipes and the statistical dependence
between preburner‘\and turbopump of-space shuttle main engine (SSME) were deeply stud-
ied. The result show that theé Boolean algebra can well eliminate statistical dependence
among components to simplify the fault tree analysis of complex multistate system, and the

statistical dependence has significant influence on the system reliability, so further research

is required for higher performance of the reusable rocket engine.
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Fig. 1 Fault tree mode (NO. 1)
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Table 1 Complete truth of the fault tree model (initial)

FURL P A i
A
(2T a b ¢ d T
+ 1 0 0 0 0 0
2 0 0 0 1 0
+ 3 0 0 1 0 0
4 0 0 1 1 0
+ 5 0 1 0 0 0
6 0 1 0 1 1
+ 7 0 1 1 0 1
8 0 1 1 1 1
9 1 0 0 0 0
10 1 0 0 1 1
11 1 0 1 0 1
12 I 0 1 1 1
13 1 1 0 0 0
14 1 1 0 1 1
15 1 1 1 0 1
16 1 1 1 1 1
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Table 2 Complete truth of the fault tree model (final)

A i
P
a b ¢ T
1 0 0 0 0
2 0 0 1 0
3 0 1 0 1
4 0 1 1 1
5 1 0 0 0
6 1 0 1 1
7 1 1 0 0
8 1 1 1 1
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Fig. 2 State diagram of super-component G
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Table 4 Monomials of the fault tree (NO. 2)
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Table 5 Variables and main components of SSME
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Table 6 Variable of the new multistate fault tree
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Table”7 Probability result of variables
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on system fault rate
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on system failure rate
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