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An Investigation of High Efficiency Operation Conditions for a
Multi-Port Energy Source System Using an Indirect Matrix Converter
Koji Kato™, student member, Jun-ichi Itoh, member (Nagaoka University of Technology)

This paper describes an investigation of high efficiency operation conditions among three energy sources, which consists of
two AC and one DC power supplies. The interface converter, which is the indirect matrix converter (IMC) is connected with a
boost DC/DC converter at the DC link part of the IMC with an active snubber. In addition, the proposed converter can achieve a
wide control range of output voltage by controlling the active snubber circuit. The efficiency of the interface converter depends
on the power sharing ratio of each energy source. In order to determine the losses of the proposed circuit, a loss analysis method
is established in the IMC. As a result, the high efficiency operation conditions and the validity of the proposed circuit are
confirmed by the loss analysis. Furthermore, the experimental results confirmed that the input power factor is over 99% and the

maximum efficiency is 95.4%.
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Table 1. Energy flow of proposed converter.
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Table 2 Loss Analysis parameter.
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Input frequency 50 [Hz] Modulation index 1.0
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SK80GMO063 (Semikron)
2MBI150U2A-060 (Fuji electric)
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