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Arc grounding fault identification based on sound line features
in power grid

Liu Penghui'® Zhang Yaning' Dai Yuxing”® Song Yunzhong'
(1. School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454003, China;
2. Guangdong Zhicheng Champion Group Co. , Ltd. , Dongguan 523711, China; 3. National-Local Joint Engineering
Laboratory of Electrical Digital Design Technology, Wenzhou University, Wenzhou 325035, China)

Abstract: Arc grounding faults occur frequently in power supply and distribution system with effective grounding neutral
point. Existing fault detection methods are insufficient when arc dissipation power is small and zero rest time is short,
resulting in low detection accuracy. In order to solve this problem, the zero sequence current of the fault bypass is used
to identify the fault. Firstly, for the arc grounding fault, the formation mechanism of zero sequence current of fault
bypass is explored, and the transmission effect of arc fault characteristics to fault bypass signal is revealed. Then, the
gradient product and correlation coefficient index are used to describe the zero sequence current signal characteristics of
the fault bypass, and the identification criteria is established. Finally, Simulation results and experimental data verify the
effectiveness of the proposed method. Comparative analysis shows that the proposed method has higher recognition
accuracy than the existing methods. Especially in the fault scenario where the arc dissipation power is less than 2X10° W
and the zero-off feature is not obvious, this method has more advantages in recognition. The proposed method expands
the arc fault identification method, and can be used to prevent electrical fires caused by arc faults.

Keywords: arc fault; gradient; correlation coefficient; fault identification; electrical fire
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Fig. 1 Arc currents at different dissipated powers
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Fig. 9 The identification process of arc grounding faults
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Fig. 17 Fault judgment of measured signal
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