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FIG.10

START OF SIMULATION

OCCURRENGCE OF GROUND FAULT AFTER 10 SEC

POTENTIAL INCREASE BETWEEN RAIL-GROUND (VLD VOLTAGE > 300V)
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FIG.11

VLD VOLTAGE > 300V AND HENCE ALL VLDS ARE CLOSED
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ACCIDENT DISCRIMINATION STARTS
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FIG.13

VLD CURRENT MEETS GROUND FAULT DETECTION THRESHOLD?
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CALCULATION EXAMPLE OF MOVING AVERAGE OVER 5 MIN PERIOD IN EACH SUBSTATION

16/20

FIG.17

MOVING AVERAGE VOLTAGE (Vn) AT INSTANT n =
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CALCULATION EXAMPLE OF MOVING AVERAGE VOLTAGE (5 MIN)
FIG.18
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VLD voltage (V)
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FIG.19

90.00 RAIL POTENTIAL (Vvld) I MOVING AVERAGE VOLTAGE (5MIN)
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RAIL VOLTAGE WAVEFORM AND MOVING AVERAGE VOLTAGE AT TIME OF HIGH RESISTANCE GROUND FAULT
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FIG.20

TPSS | TIME SCHEDULE MAX (V) MIN (V) VA0 BN

2015/9/5 17:02
1 A 1 56.60 -61.32 5970
2015/9/6 16:58
2015/9/7 18:33

) B i 33.20 ~20.16 4923
2015/9/8 18:27

2015/9/7 17:48
3 Cc ! 12,537
2015/9/8 17:33

2015/9/6 17:20
4 D ] 84.28 ~64.76 9.836
2015/9/7 17:04
2015/9/5 16:51
5 E l 66.28 -56.52 5.884
2015/9/6 16:35
2015/9/5 17:15
6 F 1 64.16 -59.40 9.210
2015/9/6 16:59
2015/9/5 17:01
7 G l 95.00 -64.44 13.327
2015/9/6 16:48
2015/9/5 16:50
8 H 3 81.56 -56.56 6.588
2015/9/6 16:43
2015/9/5 18:28
9 i ] 84.44 -66.76 5483
2015/9/6 18:13
2015/9/6 16:46
10 J ! 94.72 ~63.28 13622

2015/9/7 16:58
2015/9/5 18:18
11 K 1 88.84 -57.24 6.696
2015/9/6 18:01
2015/9/5 18:19
12 L l 68.44 -58.04 8.814
2015/9/6 18:08
M 2015/9{5 18:17
13 42.76 -48.40 6.319

2015/9/6 17:59
2015/9{5 18:00

14 98.08 -69.16 12.059
N 2015/9/6 17:57

2015/9/9 17:48
15 (o} | 98.96 ~65.52
2015/9/10 17:45

MAXIMUM AND MINIMUM VALUES OF RAIL VOLTAGES AND MAXIMUM VALUES OF MOVING AVERAGE (5 MIN) IN 15 SUBSTATIONS
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| SUBSTATION'S SIDE |
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FIG.22

200

CABLE INSULATING CONDITION MONITORING DEVICE
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FEEDING CABLE |
/4 N\ g
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cT 7 100 T L
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CONVENTIONAL METHOD OF DETECTING INSULATION DEGRADATION OF DC CABLE
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RAIL’ S SIDE
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