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Study on Line Current Harmonics Improvement of Indirect Matrix Converter
Yohei Kubota, Student Member ,Toshihiko Noguchi,Member (Shizuoka University)

This paper describes an improved strategy of an input power factor and a total harmonic distortion of an indirect matrix

converter input. The control of the input side current-source rectifier is based on a space vector modulation and two-phase

triangular carrier modulation techniques are applied to the input and the output to prevent interference with zero vectors of the

both sides, respectively. In addition, this paper describes that the indirect matrix converter can not achieve a unity input power

factor operation at a low-load range because it has a real DC bus. Then, the leading current compensation is applied at the

low-load range. The improved operation characteristics are confirmed through computer simulations.
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Fig. 1. Indirect matrix converter.
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Fig. 2. Control block diagram.
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Fig. 3. Current vectors of current source rectifier.
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Fig. 4. Synchronized and two-phase triangular carriers.
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Table. 1. Relation between current vectors and

DC-bus output voltage polarity.

Sectors Positive output mode Negative output mode
(max—min) (max—mid) (mid—min) | (min—max) (min—mad) (mid—max)
612,60, PNO PON ONP NPO NOP OPN
65,6 PON PNO OPN NOP NPO ONP
64,05 OPN NPO PON ONP PNO NOP
66,67 NPO OPN NOP PNO ONP PON
05,05 NOP ONP NPO PON OPN PNO
610,011 ONP NOP PNO OPN PON NPO
[24
PNO PON

NoP V3% NPO
X6 AJ171E 1 ORRSA

Fig. 6. Limit of unity input power factor control.
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Fig. 7. Leading current compensation.
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Table 2. Electric parameters of main circuit.

Input Power Source 3¢,200V, 60 Hz
. L;=12mH, C;=20 uF
Input Filter (0.03 pu. 0.10 pu)
Load R=8Q,L=37mH
Output Frequency 40 Hz
Carrier Frequency 10 kHz
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Fig. 8. Operation waveforms of indirect matrix converter at
0.2-kW output (simulation result).
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Fig. 10. Total harmonic distortion of input current.
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Fig. 9. Simulation waveforms at 0.2-kW output with
leading current compensation.
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