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Fault diagnosis for traction transformer of high speed railway on the integration of
model-based diagnosis and fuzzy Petri nets

DAI Chenxi, LIU Zhigang, HU Keting, GAO Song
(School of Electric Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The problem with regard to the uncertainty and the relationship between the components exists in the
model-based diagnosis method. Aiming at this issue, based on the idea of complementary integration, this paper proposes
a method of mode-based diagnosis combining with fuzzy Petri Nets to diagnose traction transformer. For the external
faults of the traction transformer, the model-based method is directly implemented to build a two-layer model based on
the structure and function using voltage and current as variables. The minimal conflict set candidates and the minimal
conflict sets are introduced by offline search and on-line recognition to realize the diagnosis. For the internal faults of the
traction transformer, the model-based method is implemented to obtain the fault component localization and the fuzzy
Petri Nets is used to realize the regional modeling and diagnostic reasoning. By diagnosing the three-phase V/x connected
traction transformer faults of Wuhan-Guangzhou High-Speed Railway, the feasibility and effectiveness of the proposed
method are verified.
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Fig. 1 Basic idea of model-based diagnosis
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Fig. 2 Flow chart of fault diagnosis for traction transformer on

the basis of model-based diagnosis and fuzzy Petri nets
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Fig. 3 V/x wiring principle diagram of traction

transformer in high speed railway
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Table 1 Parameter value of equivalent circuit of single-phase

traction transformer in high speed railway
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Fig. 4 Equivalent circuit of single-phase traction
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Table 2 Measured values of all transformers during fault
condition in traction substation

WA [/EREE A
V1A 0 0
¥ 11.B 2.194 3x10° -120.01
v 21.C 2.1939x10° 119.99
v 11_AB 2.194 3x10° 59.99
¥ 21 BC 3.800 3x10° -90.01
v 12 TN 2.738 9x10°* 59.81
¥ 12 FN 2.739 1x10°* -120.18
v 22 TN 4.743 6x10* -90.19
v 22 FN 4.743 8x10* 89.81
IA 3.475 0x10°* -81.87
IB 7.5558 -63.30
IC 4.9463 127.59
I12.T 1.268 5 14.74
I12F 23166 -165.15
I12.N 1.048 1 14.99
1227 2.1970 -135.27
122N 1.8152 -135.01
122 F 4.012 1 44.85

R 2 R AZEACA PRI LR KRR AR
R 3 NS IITLAR R R ZE . SXhrigdtr il
TAZ A AE AL I S AR RORS S 22 52 20, IRy
IEHAOL T ISR I AT LR R R, X
SREEBCR ST LR R R AT IE, ASCIAEET,
ROLHILIARNT TR K RINER T 107, Bt T
ARG S RS WK T3

R 3 BMBITARKRARERE
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model of the internal fault
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