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APPLICATION OF FAULT TREE ANALYSISMETHOD IN RELIABILITY ANALYSIS
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ABSTRACT: With the development of electronic and
informational technology in Instrument & Control (1&C) area,
the reliability of substation communication system (SCS) is
playing an important role in the decision of the performance
of SCS. As a powerful tool in system failure analyzing and
system failure probability prediction, Fault tree analysis (FTA)
can be applied in the reliability analysis and prediction of SCS.
The basic concept of reliability theory, the principle of FTA
method and the quantitative and qualitative ways to solve the
reliability problem are described, and the failure models of
SCS are abstracted in accordance with the characteristic of SCS.
The main factors affecting the faillure of SCS can be
determined by qualitative analysis in which the minimal cut set
andysis (MCSA) is used. For frequent topologica forms of
SCS the quantitative analysis is used to anayze their
availahilities to illustrate the influence of different topological
forms on reliability of SCS. Using FTA the analysis lever of
SCS reliability can be improved and the results of the analysis
can be used as the theoretical basis for the reliability analysis of
newbuilt SCS.

KEY WORDS: Fault tree andysis (FTA); Reiability;
Substation communication system (SCS); Minimal cut set
anaysis (MCSA); Network topology
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Tab. 1 Theunavailability of network devicesin
substation communication system
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Fig. 1 Star topology network block diagram

1 12 6
6 IED

IED
IED

352><1(I &

S) 5x42 6
(S) 385x10°® 2 18750x10°6 18750x10° G% wge (R0 ST0

IED

) 30X55 (R,) 30x285 (1,) 0x285  (R,) 30x55 (R,) 30x285 (1,) 30x285
x10°6 x10°6 x10°6 x10°¢ x10° x10°

2
Fig. 2 Star topology communication system fault tree
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Fig. 3 Cascaded bustopology network block diagram
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Fig. 4 Bustopology network fault tree
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Fig.5 Redundant star topology network fault tree
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