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Abstract: Due to the change of the ground parameters of the distribution network after the single-phase
grounding fault, the traditional active arc suppression method based on the ground parameters in the normal
operation state has a deviation between the compensation current reference value and the actual value. In
consideration of the problem that the fault residual current cannot be fully compensated, which leads to difficulty in
arc extinguishing, the characteristic frequency current signal was injected into the distribution network through the
active arc suppression device connected to the neutral point, to eliminate the influence of the system frequency on
the measurement accuracy of the equivalent parameters to the ground of the distribution network. By constructing a
characteristic signal circulation loop, the measurement of the equivalent parameters to the ground of the distribution
network after ground fault was realized. Then, according to the real-time measured ground parameters and zero-
sequence voltage, the compensation current was dynamically calculated, and the active arc suppression device was
controlled to inject current into the neutral point to realize the fault arc suppression. And the method of injecting
zero-sequence current was proposed to obtain the amplitude and phase of the faulted phase voltage which can be
used to detect the faulted phase. Finally, it is verified in PSCAD/EMTDC that the proposed method can reflect the

changes of ground parameters of the distribution network in real time, realize full compensation of fault branch
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current,and achieve the purpose of rapid arc extinguishing of ground faults in distribution network.

Key words: distribution network ; single-phase grounding fault; measurement of ground parameters; active arc

suppression; fault phase selection ; dynamic compensation
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Fig.1 Structural diagram of active arc suppression for single-phase

grounding fault in distribution network
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Fig.2  Zero sequence equivalent circuit diagram for

ground parameter measurement
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Fig.3 Equivalent circuit diagram for ground

parameter measurement
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of active arc suppression
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Fig.5 Zero sequence equivalent circuit diagram
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Fig.6  Zero sequence equivalent circuit diagram

of injection power supply acting alone
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Fig.7 Equivalent diagram of distribution network
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Fig.8 Flow chart of fault arc suppression
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Tab.l Measurement results of ground equivalent parameters

o .
P O T E
me o ap D WS B2

50 30.18 0.60
60 200 30.11 0.37
1 000 30.08 0.27

0.020 52 0.09
0.005 51 0.18
0.001 51 0.67

50 30.11 0.37 0.020 49  -0.05
75 200 30.13 0.43 0.005 51 0.18
1 000 30.11 0.37 0.001 49  -0.67

50 30.11 0.37
85 200 30.11 0.37
1 000 30.19 0.63

0.020 47  -0.15
0.005 49  -0.18
0.001 51 0.67
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Fig.9 Simulation waveform of fault current(R=50 ©)
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Fig.10 Simulation waveforms of three phase voltage(R=50 Q)
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Fig.12  Simulation waveforms of three phase voltage (R=200 Q)
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Tab.2  Comparison of measurement results

K1/Q AN AMESJE ERE AMEEE
RIA A Ao BSERRUA K%

5 8712  0.155944 9821 0.003 043 99.96

30 8597  0.106602 98.76  0.005 192 99.93
100 8242  0.079 128 99.04  0.010539 99.87
500 6.067  0.053995 99.10  0.014 561 99.76
800  4.833  0.042 046 99.13 0.017 882 99.63
2000 2504 0018282 99.27 0.011 518  99.54
5000 1.098  0.007 638 99.30  0.006 039  99.45
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