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Research on single phase grounding arc model and line selection for
neutral ineffectively grounding system

CHEN Bobo', QU Weifeng?, YANG Hongyu?, WU Lei?
(1. School of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou 221008, China;
2. Lianyungang Power Supply Company of Jiangsu Province, Lianyungang 222000, China)

Abstract: When a single phase grounding fault happened in neutral ineffectively grounding system, arc fault usually
generated. Most of the existing arc models for the electric network are realized via the switch, which has a certain gap
with the actual arc grounding. Firstly, this paper combines Cassie arc model with Mayer arc model to make it more in line
with the actual arc grounding, and applies it to 10 kV simulation power grid. Then, a large number of simulations on the
electric arc occurring in different closing phase angles and different feeders are done with EMTP in neutral point
ungrounded power grid, power grid of the neutral point connected with arc suppression coil and neutral point via high
resistance grounding network. Finally, the method of wavelet correlation analysis is used to select the fault line in Matlab.
The results show that the method proposed can apply to most arc grounding faults, but it has some limitations for the arc
fault in the vicinity of zero points of voltage.
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Fig. 1 Diagram of arc model
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Fig. 3 Simulation of arc voltage
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Fig. 4 Simulation of arc current
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Fig. 5 Experimental waveforms of arc voltage
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Fig. 6 Experimental waveforms of arc current
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Fig. 7 Fault line selection algorithm flow chart
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Fig. 8 Distribution network simulation model
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Table 1 Results of fault line selection
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Fig. 9 Zero-sequence current waveforms of ungrounded grid
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Fig. 10 Zero sequence current waveforms of neutral point

connected with high impedance grid
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Fig. 11 Zero sequence current waveforms of fault line in the
grid of neutral point connected with suppression coil

(different fault switching angle)
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Table 2 Line selection results of the grid of neutral point

connected with suppression coil
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Table 3 Line selection results of intermittent arc grounding
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