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Abstract

High voltage distribution lines in the electric railway system placed according track with communication
lines and signal equipments. Case of the over head lines is occurrence the many fault because lightning,
rainstorm, damage from the sea wind and so on. According this fault caused protection device to wrong
operation.

One line ground fault that occurs most frequently in railway high voltage distribution lines and sort of faults
is line short, three line ground, breaking of a wire, and so on. For this reason we need precise maintenance for
prevent of the faults. The most important is early detection and fast restoration in time of fault for a safety
transit.

In order to develop an advanced fault location device for 229(kV] distribution power network in electric
railway system, this paper deals with new fault locating algorithm using flow technique which enable to
determine the location of the fault accurately.

To demonstrate its superiorities, the case studies with the algorithm and the fault analysis using
PSCAD/EMTDC (Power System Cormputer Aided Desigr/Electro Magnetic Transients DC Analysis Program)
were carried out with the models of direct-grounded 22.9[kV] distribution network which is supposed to be the
grounding method for electric railway system in Korea.
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Table 1. Voltage variation of 1 line ground fault
A | #A% 14449

A [kV1 | 1009%] | 300%] | 500%] | 70[%] | 90[%]
A 1323 | 282 | 626 | 794 | 891 | 961
B 1323 | 1427 | 1404 | 1387 | 1377 | 1369
C 1323 | 1506 | 1441 | 1408 | 1390 | 1378
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Table 2. Current variation of 1 line ground fault

Al F3 1A
2 AF{A]| 100%) | 300%] | 500%) | 700%] | %0[%]
A 1806 | 52402 | 36433 | 27203 | 22065 | 18567
B 1442 | 1713 | 1836 | 1850 | 1843 | 1801
C 1442 |1 1768 | 1773 | 1750 | 1721 | 164
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Table 3. Voltage variation of 2 lines short fault
Ad| A% 13 A
A [kV] | 100%] | 30(%) | 500%] | 70[%] | 90[%]
A 1323 | 773 | 923 | 1020 | 1062 | 1090
1323 [ 554 | 624 | 720 | 814 | 885
C 1323 | 1321 | 1321 | 1321 | 1321 | 1321
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Table 4. Voltage variation of 2 lines short fault
Ag| 3 13 AY

A ARIAI| 100%] | 300%] | 500%] | 700%] | 90[%]
A | 1806 [7121.3 | 5336.3 | 4369.1 | 36728 | 31569
B | 1442 {6870.2] 5322.0 | 43619 | 3666.1 | 3150.0
C 1442 | 1442 | 1442 | 1442 | 1442 | 1442
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Table 5. Voltage variation of 2 lines short fauit
Ag| AAY 13 A

€ (kV] | 1009%] | 30(%] | 500%] | 70[%) | 90[%]
A 1323 | 222 503 | 667 | 769 | 85
B 1323 | 218 | 502 667 | 769 | 8%6
C 1323 | 215 | 501 666 | 769 | 853
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Table 6. Voltage variation of 2 lines short fault

A #a L3 A

i AF{AL 100%] | 300%) | 500%] | 70(%] | 0[%]
A 1806 | 82442 | 61595 | 50415 | 4237.3 | 36414
B 1442 | 79924 | 61506 | 50406 | 42370 { 36410
C 1442 | 78595 | 61383 | 5038.3 | 42363 | 36408
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