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A Suppression Method of Rise in Temperature for Inverter Stage Devices at Low-Speed Region
Toshifumi Hinata, Student Member, Koji Kato, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper proposes a novel control method of an indirect matrix converter to reduce the switching loss of an inverter stage and

to reduce the junction temperature at low output frequency operation. The proposed control method achieves the zero-voltage

switching (ZVS) operation in the inverter stage instead of the rectifier stage as in the conventional method. As a result, this

method reduces the junction temperature of the switching devices since the switching loss had reduced. The basic performances

of the proposed method have been confirmed by the experimental and simulation results. The maximum efficiency and the input
power factor are 93.6 % and 98.1 % at 1.5-kW load with 40 Hz output frequency. In addition, the total harmonic distortion (THD)

of the input and output current are 10.23% and 2.69%, respectively. These results prove capableness and effectiveness of the

proposed control method.
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Fig. 1. Circuit configuration of the indirect matrix converter.
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Table 1 Experimental parameters.

Experimental parameter

Input voltage 200 [Vrms]
Input frequency 50 [Hz]
Carrier frequency 10 [kHz]
Output frequency 40 [Hz]

L: 2[mH]

LC filter C: 6.6 [uF]
Cut-off frequency 1.3 [kHz]

load R-L

10 [ms/div]
T T ]

‘_ Input voltage
4 200[V/div]

Input current
10[A/div]

1 Output voltage
1 (line to line)
A 200[v/div]

1 Output current
10[A/div]
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Fig. 4. Steady state operation.
(Output frequency :40Hz)
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Fig. 5. Expansion of the operating waveform to confirm the
zero voltage switching.
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