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A Method for a Parallel Operation System of Multiple Units Permanent Magnet Synchronous Motor
Tsuyoshi Nagano, Student Member, Yuki Nakajima, Student Member, Yuichi Noge, Student Member,
Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper proposes a parallel operation system of the Permanent Magnet Synchronous Motors(PMSMs). Proposed system
consists of two type power converters, a main converter with the V/f control and an auxiliary power converter with the vector

control and the damping control. The multiple units PMSMs drive for the parallel operation with the V/f control of the main
power converter. When the hunting occurs, the damping control of the auxiliary power converter suppresses the hunting of the
PMSM. Proposed system achieves a stable parallel operation with two PMSMs, and the output power of the auxiliary power

converter is 50% less than the main power converter with the V/f control.
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Fig. 1. Configuration of proposed system.
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Fig. 2. Damping control block diagram.
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Fig. 3. Block diagram of the proposed system.
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Fig. 4. A Model of the PMSM with damping wires

in the simulation.
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Table 1. Simulation condition.

Rated power [kW] 5.5
Rated speed [min™] 1500
Rated torque [Nm] 35
Rated current [A] 20
Number of pole pairs 3
d-axis inductance L ,[mH] 43
¢ -axis inductance . , [mH] 10.2
Armature resistance R , [Q] 0.215
Armature flux-linkage [Wb] 0.603
Inertia momet ./, [kem’] 0.018
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Fig. 5. Simulation result for a single operation
without and with damping control.
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Fig. 6. Simulation results for parallel operation

with damping control.
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