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Study of Traction Network Fault Location
Based on Complex Wavelet

ZHOU Jianhui , KANG Jinsong, XU Guoqing
( College of Electronics and Information Engineering, Tongji
University , Shanghai 201804, China)

Abstract: The study of the traction network fault location
using the transient component can achieve better results than
those using traditional methods. The paper presents a study of
the relations between the high frequency parts of the transient
components and the fault locations to apply the double lines of
traction network. The correlative curve between the fault
locations and the resonance frequency of the equivalent
impedances at the beginning of the traction lines was analyzed
through soft simulations. The resonance frequency of the
transient component of voltage signals was proved to be the
same as the resonance frequency of the equivalent impedances
at the beginning of the traction lines. Morlet complex wavelet
was utilized to get the resonance frequency of the transient
component of the voltage signal. The fault point was located by
using the correlative curve between the fault locations and the

resonance frequency of the equivalent impedances at the
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beginning of the traction lines.

Key words: fault location; traction lines; the transient
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Fig.1 Double line traction network fault equivalent sketch
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Fig.2 Relational graph of the impedance and the resonance frequency under the different fault locations
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Fig.3 Distribution map of Morlet wavelets
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Tab.1 Results of fault location when traction

network unloaded

R:=0 R;=50 Q R;=100 O
o L W2 WL
B DE/% T /% R/ %
0.5 0 1.666 7 0 1.666 7 0 1.666 7
1 1.1071 0.3570 0 3.3333 0 3.3333
3.240 0 4.1333 0 6.666 7 0 6.666 7
5.1125 0.3750 3.2272 5.909 3 0 16.666 7

10 10.1758 0.586 0 8.5550 4.8167 10.1759 0.586 3
15 14.7382 0.8727 14.007 4 3.308 7 13.254 4 5.818 7
20 19.8157 0.6143 19.8157 0.614 3 19.8216 0.594 7
25 24.916 2 0.2793 24.916 2 0.279 3 24.916 2 0.279 3
26 26.0656 0.2187 26.0656 0.2187 26.0656 0.2187
27 26.7234 0.9220 26.7234 0.9220 26.7234 0.922 0
28  28.0128 0.4267 28.0129 0.4267 28.0126 0.426 7
29 28.8711 0.4297 28.8842 0.3860 28.8740 0.420 0

*2 HEEITATF 17 km LHMEEL R
Tab.2 Results of fault location when locomotive

running at 17 km

R[ZO RfZSOQ szl()UQ
SR
M R4S NHEEAS M EE4E
Ak AT 0o TR s TR o,
0.5 1.1048 2.0160 0 1.666 7 0 1.666 7
1 2.2292 4.097 3 0 3.3333 0 3.333 3
2 3.2270 4.090 0 0 6.666 7 0 6.666 7

6.0054 3.3513 4.1907 2.697 7 0 16.666 7
10 10.1750 0.5833 9.3758 2.0807 10.1750 0.583 3
15 14.7382 0.8727 14.7353 0.8823 14.738 2 0.8727
20 19.8286 0.5713 19.828 6 0.5713 19.828 6 0.571 3
25 24.7297 0.9010 24.7162 0.946 0 24.716 2 0.946 0
26 26.0656 0.2187 26.0656 0.2187 26.0656 0.2187
27 26.7234 0.9220 26.7234 0.9220 26.7234 0.922 0
28  28.0128 0.0427 28.0129 0.0430 28.0126 0.0420
29  28.8703 0.4323 28.8703 0.4323 28.8704 0.432 0
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