SPC—12—029

A A V7 MEBEBRBEAAREE A~ b vy 7 Ra =20
hilAEE

HH st PR

— (RHBAFFRT)

Control Methods of an Indirect-type Single-phase to Three-phase Matrix Converter for High-frequency Applications

Yuki Nakata™, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper discusses the PDM (Pulse Density Modulation) control methods for a single-phase to three-phase matrix converter

(MC) in the high-frequency application. The proposed circuit is used as an interface converter for a wireless power transfer

system. This converter can input a several hundred kHz frequency and outputting a low frequency, i.e. 50 Hz, for commercial

power grid. The proposed circuit achieves zero voltage switching (ZVS) operation by using the PDM control method and obtains

high efficiency. In this paper, the PDM control strategies are using delta-sigma conversion and improving the PDM pattern

generation method based on Space Vector Modulation (SVM), which is proposed. Also, the simulation and experimental results

of the proposed system will be demonstrated and discussed. As a result, the total harmonic distortion (THD) of the output voltage

with delta-sigma conversion and PDM pattern generation method based on SVM are 1.68 % and 1.48 % respectively.
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Fig. 1. Contactless power transfer system.
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Fig. 2. Direct-type single-phase to three-phase matrix converter.
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Fig. 3. Indirect-type single-phase to three-phase matrix converter.
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Fig. 4. PDM control waveform of proposed circuit.
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Fig. 5. Control block diagram using delta-sigma conversion.
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simulation with PDM using delta-sigma conversion.
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