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Diode rectifiers are typically included in modern consumer electronics.
The load currents of domestic consumer in single-phase three-wire distribution feeders are
unbalanced and distorted. It is theoretically shown that the constant dc-capacitor voltage-control
(CDCVC)-based strategy for the three-leg PWM rectifier, which performs as smart charger (SC), can
compensate unbalanced active, reactive and harmonic components on the source side in the domestic
consumer. The validity and high practicability of the CDCVC-based strategy is confirmed by digital
computer simulation using PSIM software. A reduced-scale experimental model is constructed and
tested. Experimental results demonstrate that balanced and sinusoidal source-side currents in the
domestic consumer are achieved with the CDCVC-based strategy for the three-leg PWM rectifier. It is
shown experimentally that the conversion efficiency of the three-leg PWM rectifier with SiC-MOSFETs
is improved.
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