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Detection Technique and Device of Series Arcing Phenomena
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Abstract: Annually, electrical fires caused by arcing phenomena in power system rapidly
increase as the use of more electric appliances, but there is no established method for
the prevention of the accidents.

With this background, this paper dealt with the experimental results on a series arc
detection technique and a device for air conditioners. Series arcing phenomena that is
generated in incomplete connection of air conditioners was simulated, and the frequency
spectrum was analyzed. The Fast Fourier Transform (FFT) of the arc pulse showed that
the dominant frequency components exist in ranges of 190 kHz~250 kHz and 900 kHz~
1.6 MHz. An arc detection circuit with low cut off frequency of 170 kHz to attenuate 60
Hz by 170dB and a signal discriminator were designed. Also, an algorithm which
separate series arc signal from unwanted noises produced by switching operation,
inverter, and surge was proposed . Application experiment was carried out on several
types of air-conditioners by using the arc generator specified in UL1699, and the results
showed the over 99 % accuracy.

Key words: Electric fire, Air conditioner, Series arc, Dection circuit, Arc generator,
UL1699
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Figure 2: Photograph of the arc generator
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Figure 9: Example of arc discrimination
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