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Calculation and simulation of the impedance of grounding fault
with interruption in all-parallel AT traction network

XU Hong-hong', CHEN Xiao-chuan', ZHANG Lei’,LIU Hang',

(1.College of Electrical Engineering ,Southwest Jiaotong University, Chengdu 610031,China;
2.The Fourth Survey and Design Institute of China Railways, Wuhan 430063,China)

Abstract: The feeding-line protection equipment would not operate when the all-parallel AT traction network is interrupted with
grounding .Aiming at the phenomena, the impedance of the fault is analysed and calculated by circuit knowledge and mathematics
method . It is compared to the impedance of short fault . The fault is a high-impedance grounding one . The impedance value is too
much bigger than the short fault’s . The equipment don’t operate because it is out of the fixed value of feeding-line protection . The
result is simulated and validated by Matlab/Simulink .
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Fig.1 All parallel AT traction power supply system
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Fig 2 All-parallel AT traction system in grounding fault

with interruption
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Fig.3 Impedance curve of grounding with interruption and short
fault in all-parallel AT traction system
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Tab.1 Theory valve and simulation value

frE i B B HuE wRER
2. 6300+ 2.6301+ -0. 0001+
1 5. 53401 5. 53391 0.0001i
7.9281+ 7.9370+ -0. 0089-
3 15. 70041 15. 70131 0. 00091
18. 6232+ 18. 7400+ -0. 1168+
7 33.10211 32. 43841 0. 66371
27. 1450+ 27. 0079+ 0.1371-
10 41. 25431 41,8432 0. 58891
40. 2351+ 41. 1032+ -0. 8681-
15 49. 52311 51. 52171 1. 99861
16. 2101+ 16. 1081+ 0. 1020+
19 17. 79251 17. 70581 0.9133i
27. 5679+ 27. 0325+ 0. 5354+
23 43, 15671 42. 13661 1. 020114
38, 2485+ 38. 2481+ 0. 0004+
27 51. 13541 51. 03261 0. 10281
15. 9784+ 15. 4976+ 0. 4808-
30 24. 64521 25. 17221 0. 52701
29. 3562+ 28,9873+ 0. 3689~
35 45. 86451 46. 36121 0. 49671
38. 2356+ 37. 2839+ 0.9517+
38 56. 32451 55. 21991 1. 10461
16. 3215+ 15. 3300+ 0. 9915+
42 21.9872i 21. 67201 0.3152i
25, 3456+ 23. 2844+ 2.0612-
45 36. 23451 37.03551 0. 80101
32. 0456+ 31. 4162+ 0. 6294~
48 48. 65871 49. 02621 0.36751
37. 1369+ 36. 9360+ 0. 2009-
50 54. 12361 55. 14611 1. 02251
42, 0136+ 42, 5347+ -0.5211-
52 58. 14571 59. 76711 1.6214i
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