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Review on Arc Diagnosis of Low Voltage AC Faults
CHEN Shaoxiong, ZHANG Penghe , SONG Runan, XUE Yang, CHEN Ganchao

(China Electric Power Research Institute, Beijing 100192, China)

Abstract: Power safety is a critical issue related to the reliable supply of energy and the safety of people's lives
and property. In recent years, electrical fire incidents have been frequent in China, and low-voltage AC fault arc
diagnosis, especially for series fault arcs, is difficult to apply to the complex domestic power distribution systems,
making its accuracy hard to guarantee. The research progress on low-voltage AC fault arcs both domestically and
internationally was summarized, the studies on AC arc models and the high-frequency characteristics of arcs were
discussed. The applicable conditions, advantages, and disadvantages of current AC fault arc diagnosis methods
were further analyzed and crosstalk recognition techniques, diagnostic methods that utilize the physical
characteristics of arcs, the time-frequency domain characteristics of arc voltage and current signals, and pattern
recognition were covered. Finally,the arc diagnosis capabilities of some domestic and international arc diagnostic
devices were anylyzed, the shortcomings in the research on low-voltage AC fault arc characteristics and the
difficulties in fault diagnosis were pointed out, and the future research directions was prospected.
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Fig.1  Arc structure
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Tab.l Common mathematical and physical models of electric arcs
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Fig.2  Diagnostic method of arc fault
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Tab.2  Fault arc current characteristics under different loads
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Tab.3  Comparison of arc fault detection methods
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