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Motor Drive Characteristics of a Matrix Converter with a Generator as Input
Junnosuke Haruna, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper describes motor drive characteristics of a matrix converter with a generator as input. An input filter characteristic

is discussed and the cause of the unstable behavior is clarified.
control on the rotating frame is applied to the generator side.

In order to realize the stability operation, a proposed stability
Even if a revolutions of the generator changes, the proposed

method can control the generator current. In addition, an optimal input power factor control is applied to obtain a maximum

modulation index.

This paper confirms the validity of the proposed strategy using simulations and experiments. The large oscillation on the
generator terminal voltage and current are suppressed by proposed stability control. Moreover, the proposed control is achieved
stability operation at motor load 1.5kW and 3.7% THD of the input current.
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Fig. 2. Single phase equivalent circuit of the input filter.
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Fig. 3. Block diagram of the input filter.
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Fig. 4. Block diagram of the input current stability control.
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Fig. 8. The input power factor between generator terminal

voltage and output voltage.

Table 1. Generator parameters

Rated power 3.7 kW Stator resistance | 0.695 Q
Rated rotational frequency | 1800 rpm | d-axis inductance | 6.2 mH

Rated Voltage (line-to-line) | 180 Vrms | g-axis inductance | 15.3 mH

Back e.m.f. (line-to-line) 150 Vrms | Number of pole 6

Table 2. Simulation and experimental conditions.

Output power (constant) 1.5 kw Modulation index 0.8
Output power factor 0.8 Filter capacitor 6.6 uF
Simulation Current source load
Load RL load 6.25Q 5 mH
Motor load 1.5kW 4pole Induction motor
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(@) Conventional control with RL load.

Termmal voltage (phase) [250V/d|v] k

Input current [10A/d|v] :

Output voltage (line-to-line) [250V/div]

Output current [10Ald|v] : : : * 10[ms/div]

(b) Proposed controls with RL load.
Termi!nal volta!ge( has!e) [250V/div] ; :

. Input current [10A/d|v]

Output voltage (line-to-line) [250V/div]

Output current [LOA/div] : : : ' 10[ms/div]

(c) Proposed control with induction motor load.

Fig. 9. Experimental waveforms.
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Fig. 10. Accelerating and decelerating result of the induction

motor.
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