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Direct-Power-Control Based Matrix Converter and
Its Operation Characteristics
Somei Nakatomi*, Daisuke Takeuchi, and Toshihiko Noguchi (Nagaoka University of Technology)

This paper proposes a novel control strategy of a matrix converter, which features direct instantaneous active-

and reactive-power control of the converter. A theoretical aspect of the proposed control is discussed, and some

computer simulation results are presented to confirm the basic controllability of the technique. In addition,

several operation characteristics are examined through experimental tests, using a 1.5-kW prototype. The

maximum efficiency and total input power factor of the converter were 95.4 % and 99.9 % at 1.5-kW load with

30-Hz output frequency, respectively. Also, the total harmonic distortion at the rated load was 5.9 %. These

results prove feasibility and effectiveness of the proposed strategy.
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Fig. 1. Matrix converter.
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virtual voltage-source PWM inverter.
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Fig. 7. Simulation results at 30-Hz output current.
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Table 2. Electric parameters of power circuit.

Power-source voltage 200V, 50 Hz
Input filter inductance L, 2.7 mH
Input filter capacitance C, ; 20 uF

Load 12.5 Q,3.7mH
Reactive power command 0 var
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