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Investigation of a Matrix Converter with Reduction Switching Loss Method Using Space Vector Modulation
Takumi Mura*, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes a space vector modulation for the reduction switching loss based on a virtual AC/DC/AC matrix converter.
The switching loss of the matrix converter is not obtained by only the number of the switching times because the voltage of the
switching device is selected by three-phase voltage as the input side. The maximum instantaneous switching loss occurs in the

maximum input phase and maximum output phase. The proposed method can control the matrix converter without causing

maximum instantaneous switching loss because the proposed method changes over the virtual inverter zero vectors.

In this paper, the efficiency, power factor and THD characteristics of the proposed method are demonstrated by experiment. As
a result, it confirmed that the proposed method could achieve 94.1 % at the efficiency.
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Fig. 1. Circuit configuration of the matrix converter.
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Fig. 2. Virtual AC/DC/AC converter.
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(a) Virtual rectifier.
Fig. 3. Space vector of virtual AC/DC/AC converter.

(b) Virtual inverter.
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Table 1. Composition of the vectors.

Rectifier vector Inverter vector Matrix converter vector
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Table 3. Composition of the switching pattern

Rectifier | Inverter | Matrix converter
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Fig.4. Selected zero vector of virtual inverter.
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Table 4. Experimental parameters.

Input voltage (line-to-line) 200V
Input frequency 50Hz
Output frequency 40Hz
Modulation index of MC 0.8
Load R-L (1600W)
Carrier frequency 10kHz
LC filter f, 980Hz
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Fig. 6. Control block diagram of the proposed circuit.
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(a) Experimental results of the method A.
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(b) Experimental results of the proposed method.
Fig.7. Experimental results.
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Table 5. Experimental results.

Method A | Proposed method
Input current THD 4.53% 4.30%
Output voltage THD 16.8% 12.8%
Efficiency 92.3% 94.1%
10.0
8.0}
—_ 1.8 *
X 6.0r
S 40t
2.0f
0.0 :
Method A Proposed method

Fig.8. Loss results.
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