Input Current Stabilization Control of a Matrix Converter with Boost-up Functionality
Kazuhiro Koiwa, Student Member, Koji Kato, Student Member, Jun-ichi Itoh, Member (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
combines the matrix converter with a V-connection AC chopper. A conventional control method can be applied in this matrix
converter, so called the virtual indirect method. In order to suppress the input filter resonance, this paper discusses the input filter
design with a damping resistor. In addition, this paper also proposed a stabilization control for the input current that is
implemented in the V-connection chopper. The fundamental operation and validity of the proposed method is confirmed by the
simulation and experimental results. The total loss of the proposed circuit is 25 % less than that the loss of a conventional back to
back system.
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Fig. 3. Equivalent circuit of the proposed circuit.
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Table 1 Calculation parameters.
Input voltage 200 [V]
Input frequency 50 [Hz]
Carrier frequency 10 [kHZz]
Boost ratio 1.23
Output power 1.5 [kwW]
Cut-off frequency 1 [kHz]
Output voltage 246 [V]
Input current 4.3[A]
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Fig. 4. The voltage and current ripple characteristics.
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Fig. 5 Control block diagram of the proposed circuit.
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Table 2 Simulation parameters.
LC Input voltage 200 [V] LC filter 2 [mH]
Input frequency 50 [Hz] 13.2 [uF]
Carrier frequency 10 [kHz] Output power 1.5 [kW]
L=4 mH(4.9 %) C=4 uF(3.35 %) Output frequency 50 [Hz] Load R-L
Input voltage v, 100V/div
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5 Input voltage v, 100V/div
- 0 I; e
(HPF) In_lzicurrent i — — A2.5A/div
N — S —— =
K garmp — e — ——
D, Output line voltage with LPF v, 100V/div
.
Output current 7, SA/div
4. = — =
200V 1.5kW 20 40 60 80 100
Time (ms)
50Hz
2 LC (b) Input and output waveforms with damping control.
1/10 6
Fig. 6. Simulation results of the proposed circuit.
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Fig.7. Loss analysis of proposed circuit and BTB system.
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Table 3 Experimental parameters.
Input voltage 121 [V] LC filter 4[mH] 2.2 %
Input frequency 50 [Hz] 6.8 [uF] 12.2 %
Carrier frequency 10 [kHZz] Boost ratio of chopper 1.43
Output frequency 50 [Hz] Transfer ratio of MC 0.78
Damping resistor - Load R-L
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Fig. 8. Experimental results of the proposed circuit.
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