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Elucidation of Short-Circuit Phenomena of Element Conductors in AC Power Supply
Cord and Establishment of Its Detection Method
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Broken element conductors in AC power cords and in extension cords are one
of the main causes of fire accidents originating from electric equipment, which are observed when
cords are subjected to external mechanical force.

The present research revealed that short-circuit in such cords resulted in ignition of
combustibles and that it was characterized by distortion of voltage and current waveforms from the
sinusoidal shape. A novel detection method was proposed based on the waveforms, which enables to
distinguish short-circuit from transient phenomena observed when household appliances are turned
on/off. A prototype wall outlet combining short-circuit detector and circuit breaker was developed.
It was confirmed in laboratory that the detector performed as designed. Furthermore, a detection
method of breakage of element conductors was also proposed based on characteristic voltage waveform.
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