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Research on relay protection scheme for power supply incoming line in continuous
power supply system with grouped traction substations
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(China Railway First Survey and Design Institute Group Co., Ltd., Xi'an 710043, China)

Abstract: This paper analyzes the fault types and relay protection configuration of the traction side of the traction
substation power incoming line in continuous power supply system with grouped traction substations. For the
traction side of the power incoming line, when various types of short circuit faults occur, the short circuit current
provided by the grid side is limited by the traction transformer. The short circuit current sent through the catenary
line is limited by the impedance of the overhead catenary line, and the short circuit current in the traction side
is generally small. Differential protection can be started when various single and phase short circuits occur in
the incoming line. If the longitudinal differential protection cannot be installed, when the single-phase traction
transformer is connected to the power supply input line AB phase, the low-voltage starting phase A and phase B
power direction protection should be configured, in which the positive reference direction of A-phase power is
pointed to the input line by the traction transformer; The power direction of phase B refers to the positive direction

from the incoming line to the traction transformer.

Key words: continuous power supply system with grouped traction substations; power supply incoming line;relay
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Fig. 1 Continuous power supply system with three traction substations
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Fig. 2 Schematic diagram of bilateral power supply formed by

two traction substations
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Fig. 3 Schematic diagram of circuit when incoming line 1 fails
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Fig. 4 Schematic diagram of short-circuit grounding of C phase

in bilateral power supply circuit
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Fig. 5 Schematic diagram of short-circuit grounding of phase B

of bilateral power supply circuit
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Fig. 6 Schematic diagram of traction load on bilateral power

supply circuit
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Fig. 7 Schematic diagram of short-circuit grounding of phase A

of bilateral power supply circuit
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direction of bilateral power supply circuit
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Fig. 9 Schematic diagram of AB interphase short circuit of

bilateral power supply circuit
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Fig. 10 Schematic diagram of AC interphase short circuit of

bilateral power supply circuit
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bilateral power supply circuit
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Tab. 1 Voltage and current situation of power system capacity 500 MV-A and power grid incoming line short-circuit fault

iRl AB A BC fH[AIF R AC MM ABC =AHME% A fHFERGHEH B AHARKFHL  C A Mt
A P /kV 43,61 64.8 31.92 23.51 30.21 64.95 65.08
A D 0 0 0 0 0 0 0
Etg B H A /kV 31.35 43.93 64.71 23.1 64.79 30.17 65.07
i AHA D — 618 — 153.7 — 1425 —117.8 —107.4 — 1332 — 1192
CHi A kv 64.63 32.02 43.93 24.08 64.77 64.75 30.58
A D 154.7 142.5 63.79 121.9 133.2 119.6 107.9
A TAH /A 1393 56.58 1431 1633 1369 74.13 33.59
A D — 5.661 171.7 — 1236 — 50.87 — 58.06 144.6 74.87
FaL Y i
W B Al TEAH /A 1386 1438 76.07 1636 85.98 1366 24.65
i A ) 173.6 —159.9 — 111.6 192.7 —55.07 169.2 — 2453
C i TR /A 20.2 1488 1505 1721 24.4 254 1421
A D — 115.6 19.04 56.96 70.81 —121.1 —162.9 49.85
A A /kV 39.64 65.01 25.46 8.531 7.161 71.96 71.63
A D —21.74 0.576 31.04 — 38.86 — 58.26 8.159 — 7791
f;jz!j B A /kV 253 39.66 64.79 7.719 71.67 7.129 71.43
‘E AHA D —30.99 — 176 — 1432 182.4 — 1159 168.9 — 1115
A kv 64.74 25.53 39.53 5.78 71.27 71.13 6.912
c i A D 154.7 175.2 40.45 79.34 141 111.7 49.64
A TR /A 253 57.27 67.72 125.4 63.49 57.12 6.478
A D — 11.41 12.19 — 1263 —24.41 — 64.13 — 19.68 —107.8
ﬁjﬁl B H AL /A 1253 57.27 67.72 125.4 63.49 57.12 6.478
7 A D 168.6 — 167.8 53.66 155.6 115.9 160.3 72.19
CHi FEAE /OA 0 0 0 0 0
AHA D 0 0 0 0 0
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Tab. 2 Voltage and current of power system capacity 2 000 MV-A when short-circuit fault occurs in power grid incoming line

Y AB HE4EH  BC MR AC MR ABC =MAEH A MMEHE BAAMEMRE C HEHKEZEHh
A FEAY /kV 54.43 63.83 46.55 4541 50.14 63.86 63.88
A CO 0 0 0 0 0 0 0
;}%Z B # MY /kV 45.82 54.62 63.81 44.85 63.83 50.11 63.81
i MAg CH  — 1015 — 1345 — 1232 — 119.1 — 114.7 — 1253 —119.9
C# HAE /kV 63.79 46.55 54.63 45.73 63.81 63.76 50.36
A CD 135.3 123.2 102.3 121.1 125.4 120 114.9
A A /A 2716 106.6 2723 3145 2272 109.9 3221
A CD — 14.16 —165.3 —93.39 —50.45 — 57.66 158.9 74.66
EZ B H HAH /A 2706 2738 134.1 3176 126.7 2273 24.34
- A CO 165.5 —149.8 — 89.87 — 168.6 — 58.83 177.1 —27
C i FEAY /A 19.93 2841 2857 3248 24.04 25.86 2332
MM CH — 1351 29.64 86.77 69.99 — 1265 — 164 56.88
A FEAY /kV 4539 63.83 21.19 16.46 11.91 73.96 76.61
A Mf ) — 3538 1.195 34.83 — 43.95 — 57.85 14.16 — 11.05
E;j B MG KV 20.51 44.96 64.11 16.18 77.55 11.9 72.97
W AHA CO — 65.99 — 170.1 — 124.6 185.3 — 126.6 176.9 — 106.6
A /kV 63.9 20.56 44.9 13.6 73.15 76.53 11.73
cHi A CO 135.2 161.8 64.98 71.73 138.9 108.8 57.16
A FEAY /A 2454 113.2 123.8 245 102.6 96.36 6.381
M C) —19.49 24.44 82.48 — 2447 — 63.69 — 10.061 —108.2
ﬁiﬁl B # AL /A 245.4 113.2 123.8 245 102.6 96.36 6.381
- A ) 160.5 — 1556 82.48 155.5 116.3 169.9 71.8
CH B /A 0 0 0 0 0 0
A CD 0 0 0 0 0 0
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Fig. 12 Schematic diagram of traction substation equipped with

co-phase power supply compensation device
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