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Minimization of Smoothing Capacitor in Direct-Power-Controlled PWM Converter
Akira Sato, and Toshihiko Noguchi (Nagaoka University of Technology)

Abstract

This paper describes direct power control of a PWM converter. The key of this strategy is a direct selection of
switching modes on the basis of instantaneous errors of active and reactive power. In addition, this paper presents a
theoretical analysis on relation between the instantaneous power and the switching modes, which is essential in
composing a switching-mode table. The feature of this method is high-speed response owing to
direct-instantaneous-power control with relay elements; hence a DC-bus smoothing capacitor can be minimized.
Validity of the proposed technique was examined through various computer simulation and experimental tests.
Through the tests, it was confirmed that the maximum total input power factor and efficiency were 99.8 % and 97.0 %

over a load power range from 400 to 2000 W, respectively. Also, proposed method demonstrated excellent in DC-bus

voltage and disturbance step responses.
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Fig. 1. Block diagram of direct-power-controlled
PWM converter.
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Fig. 2. Quantized phase of power-source-voltage vector.
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Fig. 3. Output voltage vector of PWM converter.
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Fig. 6. Algorithm of switching patter selection.
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Table 1. Electrical parameters of power circuit.

Interlinkage Reactor 5 (mH)
DC Bus Capacitor V 30 (uF)
Power-Source Voltage 200 (V), 50 (Hz)
DC Bus Voltage Command 300 (V)
Reactive Power Command 0 (var)
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Fig. 8. Simulation result of proposed system.
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Fig. 9. DC-bus voltage reference step response (simulation).
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Fig. 10. Disturbance step response (simulation).
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Fig. 11. Experimental result of proposed system.
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Fig. 12. DC-bus voltage reference step response (experiment).
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