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ABSTRACT

This paper studies on an arc fault interruption control circuit (AFICC) of fault voltage sensing type. The proposed volt-
age sensing type AFICC (VST_AFICC) is an electrical fire prevention apparatus that operates the existing circuit breaker
with sensing the instantaneous voltage drop of line voltage when occurs electrical faults. The existing Earth Leakage Cir-
cuit Breaker (ELB), Molded_case Circuit Breaker (MCCB), and Residual Current Protective Devices (RCDs) used in low
voltage distributing system don’t have protective capability from electric arc faults to be a major factor of electrical fire.
In this paper to improve such problems, a new VST_AFICC using the distortion of voltage waveform when occurs elec-
trical faults is proposed to prevent electrical fire. There is characteristic that the control method of proposed apparatus is
different from previous current sensing type. The proposed AFICC has merit that is manufactured by small size and light

weight. The practicality of anew VST_AFICC is aso verified through various operation analysis.
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Figure 2. Photograph of the manufactured VST_AFICC.
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Table 1. Circuit Parameters of Principal Devices
Power source AC220V/60 Hz Capacitor C, 4.7 nF/AC250 V
Varistor V; 470V, 60 W PUT Vak=50V, 0.5W
Diode D;~Ds 1A, Vgr=600V SCR 0.8A, Vpg=600V
Capacitor C; 2.2 nF/AC250V Capacitor Cs, C,4 10 uF/50V, Electrolyte
Zener diode D, V;=35V, 05A PTC_thermistor 15kO, 10W
Table 2. Principal Specification of Conventiona RCD
Rated voltage [V] 110/220 Rated breaking current [kA] 1525
Rated current [A] 15/30 Rated sensitivity current [mA] 15/30
Operating time [sec] 0.03 Trip method Electromagnetic/therma method
Protective ability Earth leakage and overload Acquisition standard KSC4613
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Figure 3. Experiment set for operation performance anaysis
of proposed VST_AFICC.
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Figure 4. Operation performance waveforms of proposed
VST_AFICC (l).
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Figure 5. Operation performance waveforms of proposed
VST_AFICC (lI).
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