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Realization of a low-power society through smart houses with zero reactive power
by controlling home appliance motors
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This research has carried out the predictive control of both the
instantaneous current of the grid power supply and the instantaneous voltage of the motor drive with
a single single-phase, three-phase inverter without electrolytic capacitors. The predictive current
control of the motor is configured on both the grid side and the motor side to establish a new
instantaneous power control method that always satisfies the power supply harmonic regulation and
achieves almost zero reactive power. The experimental results of actual equipment in this research
confirm that the proposed model predictive direct current control (MPDCC) method outperforms the
conventional control method in terms of inverter power loss and average switching frequency, with an

input power factor of nearly one (nearly zero reactive power) at 96% or higher.
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Switching Inverter improvement Input
frequency loss rate power factor
Conventional | 50% load | 10.6 kHz 40W 84.5 %
method 100% load | 10.6kHz  145W 93.5 %
Proposed 50% load | 3.2kHz 28W 30.0 % 96.6 %
method 100% load | 3.2kHz 124 W 14.5 % 96.1 %
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