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Steady State Characteristics of Single-phase PWM Current
Source Converter with AC Chopper in Parallel

Yasuhiko NeBa and Tetsuhiro Fujmoro

In a single phase PWM current source converter, the dc smoothing reactor with very large
inductance is connected in the dc side for the purpose of the suppression of the dc current pulsation and
the improvement of the waveform in the ac current. To reduce the dc reactor, several converter circuits
with auxiliary devices have been reported. However, the number of the conducting devices that exist
in the current path increases, and the conducting losses result in the decreases of the conversion
efficiency.

This paper deals with a single phase PWM current source converter coupled in parallel with ac
chopper. The circuit configuration and the PWM strategies are shown and the steady state
characteristics at the rectifier and the inversion operations are given. The calculated results by
employing a state space method are shown. The experimental and the analyzed results prove that the
propose converter allows the dc inductance to be greatly reduced, and the ac chopper contributes to

achieving the dc current with no pulsation and to shaping the ac current into sinusoidal wave.

Key Words: Current Source Converter, AC Chopper, Pulsewidth Modulation, Single-Phase Circuit,
Numeric Analysis
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Fig.2 PWM pattern at rectifier operation
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Fig.3 PWM pattern at inverter operation
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Fig.5 Experimental waveforms at
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Fig.8 Calculated waveforms at rectifier operation
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Fig.9 Calculated waveforms at inverter operation
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