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Evaluation of Input Current Vector Control of a Matrix Converter with Generator as Input

Junnosuke Haruna*, Student Member, Jun-ichi Itoh*, Member

In this paper, we discuss the characteristics of input current vector control of a matrix converter with a generator as the input.

The line impedance is higher than the impedance of the power grid, and the resonance between the synchronous reactance of the

generator and the input capacitance results in instability behavior operation of the matrix converter. Input current stability control

was proposed by the authors as a solution to this problem. However, the efficiency of the generator decreased when conventional

control was employed at a light load. By using the proposed method, we can achieve a stable input current by employing

proportional-integral—-derivative (PID) control and optimize the input power factor according to the pole position of the

generator. The validity of the proposed control strategy was confirmed by performing experiments. The proposed control

achieves stable operations at an RL load, and a THD of 2.8% is obtained for the input current.
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Fig. 2. Configuration of input filter.
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Fig. 4. Relationship among the input current, the input PWM

current and the input filter current of the matrix converter.

Fig. 6. Relationship among input current, input PWM current

and input filter current of input filter with proposed input

current vector control.
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Table 1. Parameters of the synchronous generator.

Rated power 3.7kW 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 153 mH
Back e.m.f. (line-to-line) 150 Vrms Number of pole 6

Table 2. Experimental conditions.

Filter capacitor 6.6 uF Output frequency 30 Hz
Modulation index 0.866

Generator frequency

Carrier frequency 10 kHz
1800rpm (rated)
V/f control (Open-loop)
Virtual AC/DC/AC conversion®

Voltage commutation

Output control

Modulation method

Commutation

Commutation time 2.5us
RL load 12.5Q,5mH

E . Termitial voltagk (phase){(250 V/div) . . . 3

E Generator «,urrcnt (10 A/dlv)
Output voltage (line-to-line) (250 V/dlv)

10 (my/div)

(a) Without stability control.

E . Termitial voltagk (phase){(250 V/div) . . .

[ " Generator current (10 A/div)
Output voltage (line-to-line) (250 V/div)

Outpul current (]0 /\/dl\) : : : * 10 (mg/div)

(b) Proposed input current vector control.

Fig. 9. Experimental results obtained using an RL load.
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method and proposed method.
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Fig. 11. Relationship between load power and input power

factor when the proposed method is used and when the

conventional method is employed.
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