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Single-phase grounding protection method of low resistance grounding system
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Abstract: Low resistance grounding system, it is difficult to be identified when high resistance grounding fault occurs.
In view of this problem, the electrical characteristics of single-phase grounding fault are analyzed, the active
component of zero sequence current of faulty line and non-faulty line compare respectively with that of neutral point,
which shows that the ratio differs a lot and the difference has a little relation with the transition resistance. Based on
this, high resistance grounding fault can be identified and quickly isolated in the early stage of high-resistance
grounding fault. The simulation model is built on PSCAD, and the simulation results verify that the scheme is reliable.
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Figure 1 Single phase grounding fault schematic
diagram of low-resistance grounding system
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Figure 2 Zero-sequence equivalent network of line
grounding fault
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Figure 3 The diagram of Phase analysis
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Figure 4 The Diagram of Simulation System
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Table.1 K1 Fault- Zero Sequence Current
T R BH/BR i 1 7 / j
- 1(] r 101 1(]2 103 104
10 235.03£116.92° 3.093£ - 153.57° 3.093£ - 153.52° 3.092£ -153.58° 235.79.£-60.72°
100 49.87£116.64° 065754 - 153.44° 0.65782£ - 153.57° 065754 —153.45° 49.992-60.58°
500 11.07£116.66° 0.1461£ —153.41° 0.14612 —153.54° 0.1461/ - 153 41° 11.09£-60.55°
1000 5.612116.67° 0.074/ - 15341° 0074/ - 153.54° 0,074/ - 153.42° 5.618.2-60.54°
1500 3.75£116.67° 0.0492 - 153.41° 0.049£ - 153.53° 0.0492 - 153.40° 3.77£-60.69°
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Table.2 K1 Fault-Active Component Coefficient
I B/ RR
- Z , s 2

10 1.1254E-04 1.0106E-04 1.1481E-04 1.0023

100 1.8408E-05 4.8344E-05 2.0709E-05 1.0012

500 1.6124E-05 4.6069E-05 1.6124E-05 1.0006

1000 1.8414E-05 4.8337E-05 2.0716E-05 1.0003

1500 1.8401E-05 4.6003E-05 1.6101E-05 1.0027
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Table.3 K2 Fault-Zero Sequence Current Active Component Coefficient
L e /B A 2 2 2,

0.01 0.001255 4.8345E-5 1.8417E-5 4.4204E-5
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