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Vector Control of a Matrix Converter for a Generator and a Motor
Junnosuke Haruna™, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper describes problems about a vector control of a generator and a motor connected to a matrix converter. An influence

of the generator is discussed by using state equations for the input side. In order to realize the stability operation for the input

side, the vector control is applied to the input side. This paper indicates the validity of the proposed method by simulation and

experiment. However, when the vector control is added to the output side, the operation becomes unstable. Therefore, the cause

of unstable operation is considered by the simple equivalent circuit of the matrix converter. An interference between input filter

and output current control is clarified.
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Fig. 1. System configuration diagram of the matrix
converter with the generator and the motor.
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(a) Single phase equivalent circuit of the input filter.
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(b) Block diagram of the input filter.
Fig. 2. Configuration of the input filter.

Fig. 3. Block diagram of input current vector control.
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Fig. 5. Configuration diagram of input vector control.
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Table 1. Parameters of the synchronous generator.

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 | 15.3 mH
Back e.m.f. (line-to-line) | 150 Vrms | Number of pole 6

s0 Back e.m.f. of generator (phase, estimate) [V]

dq axis mput current [pu]

0 z'f-

200 Ouipui ‘"/(:lfage (line-to-line) [V]

gy
v
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Fig. 6. Simulation results of the input current vector
control with motor load.
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Fig. 7. Experimental results of the input current vector
control with RL load.
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Fig. 8. Experimental results of the input current vector
control with motor load.
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Fig. 12. Output current control block diagram of single phase equivalent circuit of the matrix converter.
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Fig. 13. Root locus of equivalent circuit.
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