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A Fundamental Verification of Multi-Parallel Drive System

for Permanent Magnet Synchronous Motors

Tsuyoshi Nagano *, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper discusses a multi-parallel drive method for the Permanent Magnet Synchronous Motors (PMSMs)

by an inverter. This proposed system uses two type power converters, which are a main inverter with V/f control

for parallel drive and an auxiliary inverter with vector control and damping control. When the hunting which is a

vibration of the torque and the rotational speed occurs, the damping control of the auxiliary inverter suppresses

the hunting of the PMSM. In order to confirm on influence of the capacity of the auxiliary inverter on the

damping control, the motor parameters are calculated by a permiance method when the capacity of the auxiliary

inverter is 50% and 10% of the capacity of the main inverter. From the simulation results, it is confirmed that the

capacity of the auxiliary inverter affects the response of damping control. Furthermore, the effect of damping

control is confirmed by simulation. As a result, it is confirmed that the hutting is suppressed by damping

control.
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Fig. 1. Configuration of proposed system.
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Fig. 2. Block diagram of the proposed system.
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Fig. 3. Damping control block diagram.
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Fig. 6 .The magnetic circuit on permanent magnet

Table 1. Motor parameters calculated

using permeance method

Main Auxiliary

100% | 50% 10%

Rated Power [W] 1500 | 1500 | 750 150

Rated voltage [V] 180 180 90 18
Rated speed [min-1] 1800 | 1800 | 1800 1800

Rated torque [Nm] 8 8 4 0.8

Rated current [A] 6.1 6.1 6.1 6.1
Ke[Vs/rad] 0.444 | 0.444 | 0.236 | 0.0488
Armature resistance Ra [Q]] 0.522 | 0.522 | 0.447 | 0.222
q-axis inductance Lq[mH] 23 23 4296 | 1.418
d-axis inductance Ld[mH] 11.5 11.5 4.33 1.44
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Fig. 9. Simulation results when the capacity of auxiliary motor is smaller than main motor.
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