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Decrease of surge voltage of IGBT by zero voltage switching control method in large capacity of Indirect Matrix Converter

Toshifumi Hinata™, Koji Kato, Jun-ichi Itoh (Nagaoka University of Technology)

Kosai Yamamoto, Kazuhito Nakamura (Nabtesco Corporation)

Recently, indirect matrix converter which uses no large energy storage components has been actively studied because it has a
smaller size than conventional converters. Zero current switching method for the rectifier stage (R-ZCS) is generally used.
R-ZCS often intercepts the DC link current pathway. In high power indirect matrix converter, the wiring in DC link parts contains
of large parasitic impedance and therefore large surge voltage will be appeared for the use of R-ZCS. Decrease Surge voltage of
IGBT is the key issue in the case of high power indirect matrix converter.

This paper proposes a control method to reduce the surge voltage for an indirect matrix converter using a zero voltage
switching. The suppression of the surge voltage by proposed method is evaluated with experimental results. By applying

proposed method, a higher power converter can uses a smaller size snubber circuit and achieves high reliability at the same time.
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Fig.6. Commutation sequence of proposed method.
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Table 1. Experiment parameter.
Input line voltage 200 [Vrms]
Input frequency 50 [Hz]
Output frequency 30 [Hz]
Commutation time 2 [ps]
Carrier frequency 10 [kHz]
Cut-off frequency of
input filter 1.1 [kHz]
R 12.5[Q]
AC Load L 3 [mH]
R 33 [Q]
DC Load L S [mH]
Inverter output power 1536[W]
DC output power 347[W]
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Fig. 8. Control block diagram of the proposed method.
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Fig.10. Experimental results (R-ZCS method).
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