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Experimental Verification for a Matrix Converter with a V-connection Chopper
Kazuhiro Koiwa, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes a circuit topology of a matrix converter with a boost up function in the input side. The proposed circuit is

the matrix converter with a V-connection AC chopper. The matrix converter and the V-connection AC chopper can be

independently controlled. A conventional control method can be applied in this matrix converter, so called the virtual indirect

method. On the other hand, the control of the V-connection AC chopper is simply open-loop control. However, to degrade the

efficiency of the proposed circuit is apprehended by adding the V-connection AC chopper in the input side. In this paper, the loss

analysis of the proposed circuit is revealed in detail in term of the simulation and the experiment. And also, the efficiency, power

factor and THD characteristics of the proposed circuit are demonstrated by experiment. As a result, it confirmed that the proposed

circuit could achieve 95.3 % at the maximum efficiency point.
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Table 1. Simulation parameters.

Input voltage 115V 2 mH (2.36 %)
LC filter
Input frequency | 50 Hz 13.2 pF(11.1 %)
Carrier frequency | 10 kHz ngg;;gﬁ;’ : 1.25
oltage transfer
Output frequency [ 50 Hz ratio of MC 0.8
Output power 1.5 kW Load R-L

K2 FERNTA—H
Table 2. Experimental parameters.

Input voltage 115V 2 mH (2.36 %)
LC filter

Input frequency 50 Hz 16 nF(13.4 %)

Carrier frequency | 10 kHz Boost ratio 1.18
Volf chopper .
oltage transfer

Output voltage 200V ratio of MC 0.85
Output frequency | 40 Hz Load R-L
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Fig. 7. Response for changing a step of voltage command.
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