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Investigation of Multi-motor drive system with Indirect Matrix Convertor
Daisuke Ichimura™, Koji Kato, Jun-ichi Itoh, (Nagaoka University of Technology)
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This paper evaluates a control method of multi-motor drive system with an indirect converter, which is based on an

asymmetrical triangle carrier. The indirect matrix converters, which achieves downsizing and high efficiency due to no large

energy buffer such as an electrolytic capacitor. Several inverters are connected to the DC link part in order to drive each motor.

The feature of the proposed method is that it is easy to increase the number of the inverter because the inverter PWM pulses are

generated by carrier comparison method.

This paper describes the feature of the system, basic control strategy. In addition, the suppression method of rise chip

temperature in the inverter side is also proposed. The basic operation of the proposed system is confirmed by simulation and

experimental results.
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Fig. 1. Conventional multi-motor drive system.
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Fig. 2. Proposed system.
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Fig. 3. Block chart for control method of the proposed circuit.
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Table 1. Conditions of the simulation.

Simulation condition

Input voltage
X . 200Vrms Input frequency 50Hz
(line-to-line)
Input power factor 1 Carrier frequency 10kHz

Reactive load

Resistance | 10Q Reactance 10mH
Induction motor
Rated power 750W Stator resistance 2.78Q
Stator reactance 5.634mH Rotor resistance 2.44Q
Rotor reactance 5.443mH Magnetizing inductance 0.1506
Moment of inertia | 0.0025kgm’ Number of pole 4
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Fig. 5. Variable frequency simulation results of the multi motor

drive system (Reactive load).
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Fig. 6. Variable load simulation results of multi-motor drive system
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Table 2. Conditions of the thermal simulation.

Simulation condition
Input voltage
. . 200Vrms Input frequency 50Hz

(line-to-line)
Input power factor 1 Carrier frequency 10kHz

Output power TkW Output frequency 1~500Hz

Load Current source Load
IGBT specification

IGBT model 2MBI50N-060 (Fuji Electric)

Rated voltage 600V | Rated current 50A
Thermal resistance 0.50°C/W (IGBT), 1.33°C/W (FWD)

Thermal model of a module contain
2-1GBTs and FWDs.
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Fig. 7. Simulation results of control method of inverter side ZVS

operation (Motor load).
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Fig. 9. Fluctuation of the junction temperature on the inverter side.
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Table 3. Conditions of the experimentations.

Input conditions
1(11111:1 L:_t\:?i:ii: 200Vrms Input frequency 50Hz
Input power factor 1 Carrier frequency 10kHz
Output conditions
Inverter-1 Inverter-2
Resistance 19Q 19Q
Reactance SmH 1.39mH
Output frequency 15Hz 25Hz
Output voltage 0.3pu 0.5pu
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Fig. 11. Input and output current waveform of the proposed system.
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