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Fault Localization Method for All-parallel AT Traction Network Based on
Dominant Eigenquantities

LIU Guosheng, LI Zewen, XIA Yixiang, WU Guorui, FENG Yixuan
(School of Electrical and Information Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: To address the issues of low sensitivity in fault section identification and difficulty in identifying the second
traveling wave head in single-ended fault location in existing all-parallel AT traction network (APATTN), a new fault lo-
cation method based on the dominant characteristic quantities is proposed. Firstly, the boundary characteristics of the
auto-transformer are analyzed, demonstrating the feasibility of using the dominant frequency difference criterion to iden-
tify fault sections. Then, based on the parallel structure of the up-and-down lines in the APATTN, the relationship between
the current traveling wave mutation amplitude and the number of outgoing lines at both ends of the bus is analyzed. The
dominant traveling wave head on each of the up-and-down lines is identified according to the principle of maximum mu-
tation amplitude. Finally, a fault location method based on the dominant traveling wave head time difference in the
APATTN is proposed. The precise fault point location can be achieved by utilizing the fixed mapping relationship be-
tween the dominant traveling wave head time difference and the fault distance. Simulation results show that the proposed
method can be adopted to sensitively identify fault sections and accurately locate fault points without needing to identify
the second traveling wave head, which is easily affected by transition resistance.

Key words: all parallel AT traction network; auto-transformer; dominant frequency component; dominant traveling wave

head; traveling wave fault localization
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Table 1 Parameters of traction network conductors

LA RS, LM A/mm HA(Qkm ™)
R P60 12.79 0.135
PW LGJ-120 7.22 0.255
PF LGJ-185 9.03 0.163
cw TCG-100 4.60 0.179
MW TJ-95 6.50 0.315
CGW  DH70 TB/T3479 4.06 0.280
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M e T 0
LI AT S
=

1 AJFEC AT 225 At H R4t
Fig.1 All parallel AT traction power supply system
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Fig.2 Modeling of auto-transformers
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Table 3 Fault localization results

TR 47 P4 He b FR % H6 TF 45 %
B o
S RIQ  fiowkHz  WMEXE  4XHRZE/Mm fiwkHz  WEEXE 4R ZE/m fi/kHz  SFEX B 4E0HREZE/m
10 500 S1 136 500 S1 136 500 S1 136
2 km 100 500 S1 136 500 S1 136 500 S1 136
1 000 500 S1 136 500 S1 136 500 S1 136
10 500 S1 60 500 S1 60 500 S1 60
S1 6 km 100 500 S1 60 500 S1 60 500 S1 60
1 000 500 S1 60 500 S1 60 500 S1 60
10 500 S1 106 500 S1 106 500 S1 106
14 km 100 500 S1 106 500 S1 106 500 S1 106
1 000 500 S1 106 500 S1 106 500 S1 106
10 163.12 S2 80 56.74 S2 80 163.12 S2 80
1 km 100 163.12 S2 80 56.74 S2 80 163.12 S2 80
1 000 163.12 S2 80 56.74 S2 80 163.12 S2 80
52 10 170.21 S2 43 63.83 S2 43 248.23 S2 43
12 km 100 170.21 S2 43 63.83 S2 43 248.23 S2 43
1 000 170.21 S2 43 63.83 S2 43 248.23 S2 43
F4 REMAETH T 05 s, A TS,
Table 4 Simulation results under different noise disturbances | 9 km | 6 ké% iCT 16 km l
i
EMELL/AB  MREARIE  fawkHz  MEXEE 40HRZE/m <
S1 3 km 500 S1 80
30 S2 3km 226.95 S2 132
S1 3 km 500 S1 80
40 S2 3km 226.95 S2 132
S1 3 km 500 S1 80
30 S2 3km 198.58 S2 132
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