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Investigation of Direct Grid Connection of Permanent Magnet Synchronous Motor

for Multi-parallel Motor Drive System
Tsuyoshi Nagano, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper discusses a direct grid connection of permanent magnet synchronous motor (PMSM) for multi-parallel motor drive
system. It is difficult to connect PMSM to the power grid directly due to the resonance between a synchronous reactance and the
inertia moment. In order to solve this problem, the direct grid connection system which consists of an auxiliary inverter of small
capacity and a matrix converter is proposed for PMSM. The experimental results demonstrate that PMSM is connected to the

power grid without the rush current and the speed vibration by the matrix converter and the auxiliary inverter.
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Fig.1. Configuration of the proposed system.
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Fig. 4. Control block diagram for the proposed system.
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Figs. 6. Simulation and experimental model of the PMSM in
addition auxiliary windings for damping control.

Table 1. Experimental condition

PMy PMy
Rated power [W] 1500 750
Rated speed [min™] 1800
Rated current [A] 8.2 4
Number of pole pairs 3 3
Armature resistance [Q] 1.55 1.98
d-axis inductance [mH] 115 15.2
g-axis inductance [mH] 23 33.2
Electro-motive force constant [Vs/rad] 0.368 | 0.338
Inertia moment [kgm?] 0.0051 | 0.0026
Acceleratlon time Acceleration t|me
0.2sec/div 4—> 0.2sec/div
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Figs.7.Acceleration test with/without the damping control.
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Fig.8. Experimental result of the output phase control in
motor-generator set. There is no rush current in this process.
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