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The Matrix Converter using middle phase conduction ratio

The matrix converter is a power converter which has several merits compared with conventional Rectifier / Inverter system.

During past two decades, the matrix converter has been paid attention because of its attractive features such as sinusoidal input

current waveform, size reduction, and realization of high efficiency by using a novel IGBT with reverse blocking, etc. Therefore, the

matrix converter has been widely researched until today.

This paper describes some control methods of matrix converter based on direct AC/AC conversion which are induced by calculation

of input current duty to a middle phase. Moreover, this paper proposes a novel matrix converter control theory. The proposed method is

carried out enlarging output voltage of the matrix converter without input current harmonics rise. As a result, the effectiveness of

proposed method is shown by simulation and experimental results.
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Fig.1 Matrix converter main circuit
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Fig.6 Control area of proposed method
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Table 2 Simulation conditions

Input voltage (rms) 200V

Frequency reference 51.96Hz

Voltage reference 173V

Test Motor 3. 7kW  Induction Motor
Load Torque 100%

Input L filter 0. 57mH

Input C filter 2. 8uF

(De | ta-connection)
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Fig.7 Simulation result of the conventional method 1

Fig.9 Simulation result of the proposed method
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Table3 Experimental conditions

Input voltage (rms) 210V

Frequency reference 54.533Hz

Voltage reference 181. 78V

Test Motor 3. 7KW Induction Motor
Load Torque 100%

Input L filter 0. 6mH

Input C filter 3. OpF

(De | ta-connection)
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Fig.10 Experimental result of the conventional method 1
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Fig.11 Experimental result of the conventional method 2
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Fig.12 Experimental result of the proposed method
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