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Input Current Harmonics Reduction for Three-phase VSI over Wide Load Power Factor Range
using Carrier-Comparison PWM based Discontinuous PWM

Koroku Nishizawa, Student member, Jun-ichi Itoh, Senior member (Nagaoka University of Technology)
Akihiro Odaka, Member, Akio Toba, Senior member, Hidetoshi Umida, Fellow (Fuji Electric Co., Ltd.)

This paper proposes new discontinuous PWM (DPWM) in order to reduce input current harmonics of VSI over
wide load power factor range. This modulation method, which needed only one carrier, contributes to a long lifetime
of smoothing capacitors in a motor drive system. By realizing this modulation method with only one carrier, a high
cost hardware such as FPGA was not necessary. The input current harmonics are reduced even when the load power
factor changes by adding an offset to voltage references of conventional DPWM, and shifting two unclamped voltage
references in every half control period. The experimental verification clarified that the proposed DPWM reduces the
input current harmonics by 18.4% at most at the modulation index of 0.705 and load power factor of 0.819.
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Fig. 1. Normalized voltage references of CPWM,
conventional DPWM and offset at m = 0.8.
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Fig. 2. Instantaneous waveform of input current and
switching functions with conventional DPWM
at m = 0.8, 2zft = 50 deg., cos ¢ = 1.
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Fig. 3. Instantaneous waveform of input current and
switching functions with proposed DPWM
at m = 0.8, 2zft = 50 deg., cos ¢ = 1.
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Fig. 4. Proposed voltage references at m = 0.8, cos ¢ = 0.966.
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Fig. 5. Proposed voltage references at m = 0.8, cos ¢ = 0.707.
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Fig. 9. Total harmonic distortion of i, at cos ¢ = 0.819.
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