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Analysis of fault location in the AT traction network based on information synthesis

CHEN Jian-xin
(Guangzhou Institue of Railway Technology, Guangzhou 510430,China)

Abstract: Electrical railway is based on the traction supply system,this system may easily be influenced by the various work
condition of running locomotive and some other uncertain factors, so some faults will happen. With the difference between the
- traction supply system and the high voltage transmission line, the traction network owns its speciality. This paper establishes the
model in PSCAD according to the actual AT net, which contains locomotives as its load. Then it simulates this model,and fault dates
can be gotten when short circuit happens. This paper uses impedance method and travelling wave method to locate the fault.
Comparing these two methods, each one has its advantage and disadvantage, so finally this paper combines these two methods
together to locate the fault, and the accuracy is greatly improved.
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Fig.1 Equivalent circuit of the AT single line traction network
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Fig.2 Fault of the AT single line traction network
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Fig. 3 Equivalent circuit of the short circuit in AT net
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Fig.4 Principle diagram of direct current
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Fig.5 Sketch map of AT supply and series excitation

motor in locomotive
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Tab.1 Result of travelling wave method in AT

) R =0Q R =10 Q R =100 Q
SERREE S /km
B EEBE B8 /km REERE/ (%) WFERE B /km RIFERE/ (%) JUPEPE B /km WEEIRZE/ (%)

0.5 T8 iR TR IR TR iR

1 0. 9454 0. 1820 0. 9454 0. 1820 0. 9454 0. 1820
2 1. 9636 0.1213 1. 9636 0.1213 1. 9636 0.1213
5 4. 9453 0. 1823 4, 9453 0. 1823 4.9453 0.1823
10 10. 1089 0. 3630 10. 1089 0. 3630 10. 1089 0. 3630
15 14. 9815 0.0617 14. 9815 0.0617 14. 9815 0.0617
20 10. 0361 *0. 1203 10. 0361 *0. 1203 10. 0361 *0. 1203
25 4.8726 *0. 4247 4.8726 *0. 4247 4, 8726 *0. 4247
29 1. 0909 *0, 3030 1. 0909 *0. 3030 1. 0909 *0, 3030

KPS NERR T AL Of 30-WUBERER) ABEMBIERE, HER AT L.

MERGTEER, BATUES, EFERMEHR
FEHATREER, BTENERFTRFA, SRR
RN IRA S E MM RIREE . BARKH T IHER
A E KAV, Hi T RSN ET
FHMEER TS HRE, FTUETEHBRILE
TN, BRARRINTUES EMIEAE, W
BHEEAS ERFTMES T, BRFEIAESL
B LRSI K, BRI EE,
LM SR E KM, BARTSEI A
MR R BREME R IEYE, B A% F8 {d F B e AT 00k
R NRWRITERIETRMTBEGR R D

HER, THREMERELEEER, BEAZH
ZE SRR IR BRI . 8 TR BRI B,
FEHATAT BB R RAIRY, 55 5 B0 o B 2 0 IR ST 5%
T, ik B R A R BE R R T4 T 20 km B,
AT BHESZ B0 s B T-IU T UG ) R e B0 3
RHRHIBERE, TH, BTRIRESENRE,
AR AR, TERRTEEITIEE. T
FRPAFES R BB AKERL T, REBREK,
EREANSZITBERFEHIRER K, FUATTL%
RIBPUERNR N EERTEE, FRATBERNERH
SEAL, ARYEPEGTEIE RER T TBIEN B RE



-28- e EREY BEM

R AR AR R FE B L R B AR B MM . TR BERE B E A MR . FT 1 km, WE
HIBRE . 238 Matlab FRE M SUAFHEAT A WAL 2 BAF AT A RIBE S R, BATELE A, WE
SERATIHPIEANRE, BT ITHENEE, EHE %ﬁ%m#&m& GR. BAEEIR 3 HIEWT.
e s, HHEZBZEEXT 1 km, XA 30-

F2 ATHEBRERZEMESR
Tab.2 Result of impedance method in AT

R =0Q R, =10 Q R, =100 Q
SEFREE B/ km - - -
WBEEE R /km | WFERZE/ (%) WFEEE B /km | WIBEIRE/ (%) WIEERE B/ kn PR ZE/ (%)
0.5 0.5153 0. 0510 0. 6493 0. 4977 3. 1869 8. 9563
1 1. 0302 0. 1007 1.1258 0. 4193 3. 5200 8. 4000
2 2. 0594 0. 1980 2.1024 0.3413 4,2778 7.5927
5 5. 1449 0. 4830 5. 1712 0. 5707 6. 4838 4. 9460
10 10. 2912 0. 9707 10. 4129 1.3763 10. 6360 2. 1200
15 15. 3011 1. 0037 15. 2088 0. 6960 14.7156 0. 9480
20 20. 3260 1. 0867 20. 3287 1. 0957 18. 0425 6. 5250
25 25. 4433 1. 4777 25. 6086 2. 0287 21.9375 10. 2083
29 29. 5521 1. 8403 29. 6653 2.2177 25. 0537 13. 1543
F3 AT HBEERZENTEXESMELER
Tab.3 Result of synthesis method in AT
R =0Q R =10 Q R, =100 Q
SRR 3 /km - - - - -
TYFEFE &/ km WEERE/ (%) HUPEFE B/ km RFHIRZE/ (%) JIPE PR B8 /km MBERE/ (%)
0.5 0.5153 0.0510 0. 6493 0. 4977 3. 1869 8. 9563
1 0. 9454 0. 1820 0. 9454 0. 1820 0. 9454 0. 1820
2 1. 9636 0.1213 1. 9636 0.1213 1. 9636 0.1213
5 4. 9453 0.1823 4.9453 0. 1823 4.9453 0. 1823
10 10. 1089 0. 3630 10. 1089 0. 3630 10. 1089 0. 3630
15 14. 9815 0. 0617 14. 9815 0. 0617 14. 9815 0. 0617
20 19. 9639 0. 1203 19. 9639 0.1203 19.9639 . 0. 1203
25 25.1274 0. 4247 25, 1274 0. 4247 25. 1274 0. 4247
29 28. 9091 0. 3030 28.9091 0. 3030 28,9091 0. 3030
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