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New Control Strategy of Matrix Converter Based on Direct Power Control
Daisuke Takeuchi, Student Member, Akira Sato, Member, and Toshihiko Noguchi, Member
(Nagaoka University of Technology)

Abstract - This paper describes a new control technique of a direct-power-control based matrix converter. This
strategy is based on a virtual AC/DC/AC conversion system. The virtual converter employs direct power control on
the basis of instantaneous active and reactive power, while the virtual inverter operates on a current control method
with three-phase carrier modulation. Several computer simulations are conducted and their results prove
feasibility of the proposed technique to control the matrix converter.
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Fig. 1. Matrix converter.
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Fig. 2. Virtual power converters.
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Fig. 3. Block diagram of matrix converter controller
based on virtual power converters.
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Fig. 4. Block diagram of direct-power-controlled
virtual current-source PWM converter.
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Table 1. Optimum switching table.
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Fig. 6. Block diagram of current-controlled

virtual voltage-source PWM inverter.
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Table 2. Electrical parameters of power circuit.

Power-Source Voltage

200 (V), 50 (Hz)

LC Filter 0.4 (mH) , 13 @F)
Reactive Power Command 0 (var)
Load 20 (), 4 (mH)
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Fig. 7. Waveforms under 20-Hz output condition (simulation result).
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Fig. 8. Waveforms under 50-Hz output condition (simulation result).
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