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A Control System for Attenuating Voltage-Dip and Inrush
Current Caused by Starting of Inductive Load Nnetwork
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Abstract

We propose a control system consisted of TRIAC PWM module and sequential start control system attenuating
voltage-dip and inrush current caused by starting of inductive load network. To minimize the high voltage-dip
and inrush current induced from a large capacity inductive load, we developed a TRIAC PWM module. And we
also developed a sequential start control system preventing simultaneous starting of the inductive loads within a
same power network. According to the experimental results with the proposed control system, the voltage-dip
and inrush current could be effectively attenuated such that they can meet the related international standards and
resolve the issues associated with simultaneous starting of multiple inductive loads. By employing this system,
power cost usually implemented by the estimation of peak power consumption can be reduced and the power
quality of a power distribution system connected to the inductive load network can be stabilized efficiently.
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Fig. 1. Fabricated TRIAC PWM module for air-conditioner
compressor
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Fig. 2. Voltage phase of rotor coil at starting point of

air-conditioner compressor
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Fig. 3. Voltage phase of rotor coil at staring point of

air-conditioner compressor equipped with  TRIAC PWM
module
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Fig. 7. Inrush current characteristics of air-conditioner
compressor
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Fig. 8. Inrush current characteristics of air-conditioner
compressor equipped with TRIAC PWM module
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Table 1. Inrush current and flicker test result comparison

between normal air-conditioner load (w/o TRIAC PWM) and
TRIAC PWM controlled air-conditioner load (w/ TRIAC PWM)
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Corush 188,99 Aue [ 37.46 Arms| 45.0 Ao
urrent
Pgt 2.391 0.667 1.0
De 3.085 % | 2.214 % 3.3 %
Flicker
Dmax | 14.698 % | 4.017 % 6.0 %
D@ | 190 ms 130 ms 500 ms
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