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An Evaluation of Switching Loss and Positions of Selected Vectors Patterns for a Matrix Converter

Takumi Mura®, Junnosuke Haruna, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper discusses the switching loss according to the selected vectors patterns of a matrix converter which is controlled by

instantaneous space vector diagrams. The switching loss estimation method using switching pattern is introduced in this paper.

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 validity of the calculation method is confirmed by using

DC analysis model of the matrix converter.
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Fig. 1. Circuit configuration of the matrix converter.
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(a) Output voltage. (b) Input current.
Fig. 2. Instantaneous space vector diagrams of the
matrix converter.
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(a) Possible control. (b) Out of control.

Fig. 3. Relation between the selected vector and the

output voltage command vector.
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(b) Turn off.
Fig. 5.Voltage and current waveforms at switching
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timing.
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Table 1. Example of selected vectors and its order.

The output order of selected vectors SwAltchmg
times
STT—-RTT—-RTS—RSS—-RTS—RTT-STT 6

Table 2. Simulation conditions.

Input voltage (line-to-line) 200V, 50Hz
Output voltage (line-to-line) 160V, 40Hz
RL Load 3Q, 10mH
Carrier frequency 10kHz
Simulation time step 0.1ps
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(a) Output voltage.
Fig. 6. Analysis results of output voltage (STT vector

(b) Input current.

selected).

(a) Output voltage.
Fig. 7. Analysis results of output voltage (STS vector

(b) Input current.

selected).
Table 3. The output order of selected vectors and

switching times.

No. The output order of selected vectors Sv:;:ﬁ}el;ng
1 STT—RTT—RTS—RSS—RTS—RTT—STT 6
2 STT—RTS—RTT—RSS—RTT—RTS—STT 10
3 STT—RSS—RTS—RTT—RTS—RSS—STT 10
4 STT—RTS—RSS—RTT—RSS—RTS—STT 10
5 STS—=RTT—RTS—RSS—RTS—RTT—STS 8
6 STS—RTS—RTT—RSS—RTT—RTS—STS 8
7 STS—RSS—RTS—RTT—RTS—RSS—STS 8
8 STS—RTS—RSS—RTT—RSS—RTS—STS 8
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Fig. 8. Output voltage and input current waveforms.
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loss simulation results.
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Fig. 10. Switching loss with switching times and output

order of selected vectors.
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