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A power system fault diagnosis method based on DS evidence theory

ZHANG Yang, HE Zheng-you, LIN Sheng
(School of Electric Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: A power system fault diagnosis method based on DS evidence theory is proposed, which can deal with uncertainty
brought by unknown. After constructing frame of discernment, DS evidences are expressed based on Bayesian method, and a
combined belief function is obtained in terms of Dempster Rule, in accordance with which, the fault elements are recognized. The
algorithm is realized by programming based on Matlab, and three typical fault conditions which are single fault with protection and
circuit breaker working normally, single fault with misoperation of protection and refuse of circuit breaker, multiple faults with
misoperation and refuse of protection and circuit breaker are analyzed. The testing results demonstrate that this method can recognize
the fault elements efficiently.
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Fig.1 Frame of discernment diagram
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Fig.2 Diagram of partial power system
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Tab. 1 Prior probability of fault elements
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Tab.2 Refuse and misoperation probability of protective relay
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Tab.3 Fault information of example 1)
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Fig.3 Network topology of example 1) after fault
WBIRESEU . (L,
Erxyth i i, DS J7ikgs it THE— AT RE

z RABTRE HpEE R z KA SR
L; &4 .
:00:00:008 6 10:00:00:410 CB
1 10:00:00 ARG ' 0 2 B
L; ZEflI# .
2 10:00:00:019 N 7 10:00:00:418  CB, Bkl
L, &
3 10:00:00:107 CB, Bk 8 10:00:00:404 I
L; ZEfl %
4 10:00:00:328 i3 e 9 10:00:00:490 CB, Bkia
B; BEE: M
5 10:00:00:330 BEAR
MR Mg mwmE 4 .
B, B;
CB, |, CB % ?lﬂ CB\ |ms
B: CB4
= P — <N
CB, CBy
T #eim Bs CByo T, CBu B,
4 hI}{Q}-E—

B4 WE2) HERREHIP
Fig.4 Network topology of example 2) after fault
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Tab.5 Evidences based on Bayesian method of example 2)

B; L, L; U
m 0.0001 0.0000 0.3209 0.6790
m 0.0000 0.0000 0.3294 0.6706
ms 0.0001 0.0000 0.3333 0.6626
EE S AR IR 6 Fin. i

®6 WH2) WMIERESHER

Tab.6 Combination result of evidences of example 2)

B; L, L; U

0.0001 0.0000 0.6964 0.3035
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Tab.7 Fault information of example 3)
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Tab.9 Combination result of evidences of example 3)
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Fig.5 Network topology of example 3) after fault
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Tab.8 Evidences based on Bayesian method of example 3)

B. L, T, U

m 0.3014 0.0000 0.3279 0.3707

m 0.3014 0.0000 0.3279 0.3707

ms 0.0184 0.0000 0.2451 0.7365
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