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A Study on Analysis of Arc Current Waveforms for Detection
of Prognostics of Electrical Fires
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ABSTRACT

Several electrical loads such as inrush current, normal operation arcing and non-sinusoidal loads
have normal current waveforms similar to arc waveforms. To detect arcs in such loads, therefore, it
is necessary to analyze difference between current waveforms with or without arcs. In this paper,
using apparatuses of arc generation in UL 1699, arcs are generated in these loads and, then, arc cur-
rent waveforms are investigated in both the time and the frequency domains to find arc characteristics.
This investigation shows that arc current signals have shoulders at some zero current points in the
time domain and increment of spectrum magnitude in all over frequency domain. It also shows that
the arc characteristics at normal operation arcing and non-sinusoidal loads are detected more easily
in the frequency domain than in the time domain. This investigated arc characteristics are expected
to be utilized as the basis of development of arc-fault circuit interrupters.
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Figure 1. The number of fires and trend of electrical fires
for 1955~2005.
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Table 1. Electrical Fires by Cause for the 5 - Year Period 2002~2006

Causes 2002 2003 2004 2005 2006 Annual Rate of Increase
Short Circuit 8,743 6,994 7,048 6,449 5,819 -8.36%
Overload 869 952 924 858 783 -3.57%
Leakage Current 522 633 455 430 448 -3.54%
Faulty Contact 183 369 432 402 493 42.35%
Others 885 1,722 1,591 1,852 1,849 27.23%
Total 11,202 10,670 10,450 9,991 9,392 -4.03%
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