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Abstract: Most series arcs lead to electrical fires that cannot be interrupted by circuit breakers, because the arc’s current
is outside the breaker’s operating range. In this paper, experiments were conducted on the detection and identification
of series arcs to prevent electrical fires. Plugs and outlets specified in KS C 8305 were deteriorated to replicate arc faults
commonly found in fields. The characteristics of series arcs resulting from various types of loose connections were
determined by analyzing the frequency spectra and phase distributions of detected arc pulses. The results showed that
the simulated arc defects used in this study were more similar to actual arc phenomena than the existing arc generator
specified in UL 1699. In addition, loose connections, such as wire-wire, terminal-wire, and outlet-plug, can be identified
by phases of 0°, 180° and 360°, respectively. These phases can be detected by a band pass filter with a frequency range
of 5~10 MHz, which can be used as the trip signa for circuit breakers.
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Fig. 1. Electrica fire caused by series arc. (a) Terminal, (b)
connector, and (c) & (d) outlet.
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Fig. 2. Artificid defects (left-normal, right-abnormal). (8) Wire-wire
(partid disconnection), (b) termind-wire (loose contact), and (C)
outlet-plug (bad connection).
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Fig. 3. Configuration of the experimental setup.
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experimental setup. Fig. 7. Single pulse. (&) Time domain and (b) frequency spectrum.
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Table 1. Pulse counts and distribution ratio.

Defect types
Counts Wire-wire  Termina-wire Outlet-plug
Total counts [n] 2,112 2,047 2,052
0~180° [%] 41.4 57.4 51.9
180~360° [%0] 58.6 426 481
Table 2. Pulse count a a specific phase.
Defect types
Counts Wire-wire  Terminal-wire  Outlet-plug
0~4° [n] 139 196 100
175~185° [n] 319 497 149
3A4~-359° [n] 117 1 3
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