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Research on Multi-Segment Linearization
Ranging Measurement Method Based on AT
Suction Current Ratio in Traction Power Sup-
ply System

HOU Feng, WANG Shuai, SUN Zhongrui

Abstract Objective: In response to the difficulty of obtai-
ning the correction coefficients for existing AT ( auto-trans-
former) suction current ratio ranging method through short-cir-
cuit tests, a new correction coefficient acquisition scheme is
proposed to effectively enhance the accuracy of fault location
and expedite repair of the fault traction network, resulting in
reduction of power supply system outage time. Method. Utili-
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zing a catenary detection vehicle and locating equipment, the
AT suction current ratio at the beginning and end, along with
the position of catenary detection vehicle is obtained. Based on
the position distribution of catenary detection vehicles, the seg-
mented correction coefficients for AT suction current ratio are
determined. Furthermore, a multi-segment linearization meth-
od for ranging based on the AT suction current ratio is pro-
posed. This method subdivides the ranging range to enhance
the fault location accuracy. Using the parameters of AT trac-
tion power supply system, a 50 km AT traction network simu-
lation model is constructed in MATLAB/Simulink software.
The ranging errors and correction accuracy of the conventional
AT suction current ratio ranging method based on short-circuit
tests and the AT suction current ratio multi-segment lineariza-
tion ranging method based on the position of the inspection ve-
hicle are calculated and compared. Result & Conclusion: The
simulation test results validate the correctness and precision of
the multi-segment linearization ranging method based on the
AT suction current ratio. The ranging error is reduced from =+
300 m in the conventional method to +100 m, effectively im-
proving fault location accuracy. This method eliminates the
need for short-circuit tests, reducing the lifespan loss on trac-
tion network conductors and circuit breakers caused by conven-
tional methods. It is applicable for fault analysis and fault loca-
tion research in traction network.

Key words electrified railway; suction current ratio; ran-
ging; correction coefficient
First-author’'s address Guangzhou Metro Design & Re-
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Fig.1 Schematic diagram of short-circuit test at d1 and d2 of

traction network
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Fig.2  Schematic diagram of the location layout of catenary

inspection vehicle
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linearization distance measurement
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Tab.1 AT traction network wire parameters

SR SR/ (Q/km)
BFBEST Zg 0.083 1+j0.444 8
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Fig.4 Short circuit suction current at dl and d2 of

traction network
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Tab.2 Raging results of AT suction current ratio based on

the short-circuit tests

BORERT HURUEE RMUR - Wb WIERGE s/

H/km  BP/A 0 M/A Bl S/km om
0.5 2514.0 328 0.116 0.677 177
1.0 2403.0 387 0.139 1.156 156
2.0 2197.0 501 0.186 2.134 134
3.0 2019.0 600 0.229 3.041 41
4.0 1 846.0 701 0.275 4.002 2
5.0 1676.0 815 0.327 5.080 80
6.0 1526.0 914 0.375 6.066 66
7.0 1395.0 1 008 0.419 7.000 0
8.0 1273.0 1 095 0.462 7.894 -106
9.0 1139.0 1203 0.514 8.960 —-40
10.0 1029.0 1292 0.557 9.854 - 146
11.0 915.9.0 1 391 0.603 10. 818 -182
12.0 804.5 1 490 0.649 11.783 -217
13.0 691.8 1 605 0.699 12.811 - 189
14.0 583.5 1716 0.746 13.799 -201
14.5 530.3 1772 0.770 14.286 -214
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Fig.5 The current value absorbed by the AT on 0.5 km and
4.0 km of the catenary detection vehicle
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Tab.3 Setting parameters of segmented AT suction

current ratio

VLG, Wbl PBOER/ IR R
km =4 km £ £
0.5 0.115 0~0.5 22.124 -2.067
4.0 0.275 >0.5~4.0  20.920 -1.753
9.0 0.516 >4.0~9.0  21.127 -1.768

14.5 0.771 >9.0~15.0  21.127 -1.767
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Tab.4 Ranging results of segmented AT suction

current ratio

X A= 7 1 S N1 S < MEEZS MR
#/km M/A /A iR R/km  2%/m
0.5 2514 328 0.116 0.500 0
1.0 2 403 386 0.139 1.009 9
2.0 2197 500 0.186 2.049 49
3.0 2019 600 0.229 3.000 0
4.0 1 846 701 0.275 4.018 18
5.0 1676 815 0.327 5.088 88
6.0 1526 914 0.375 6.092 92
7.0 1395 1008 0.419 7.013 13
8.0 1273 1 095 0.462 7.912  -88
9.0 1139 1203 0.514 9. 000 0
10.0 1029 1292 0.557 10. 000 0
11.0 916 1391 0.603 10.972  -28
12.0 805 1 490 0.649 11.944 -56
13.0 692 1 605 0.699 13.000 0
14.0 583 1716 0.746 13.993 -7
14.5 530 1772 0.770 14.500 0
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Fig.7 Ranging error between traditional method and segmen-

ted AT suction current ratio method
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Fig.8 The percentage of ranging error between conventional

method and segmented AT suction current ratio method
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