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Synchronous Motor for Controller Design
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Abstract : In order to obtain good driving performance of the electric drive system,

it is required to

identify the parameters of the electric machine. The design of the control loops is normally conducted
based on these machine parameters. To identify the parameters of PMSM, we conduct basic experimental
tests on the PMSM. In order to reduce the test time, we omit some unnecessary test procedures used in
the previous study without loss of estimation accuracy. The test time of previous 1.4 sec is reduced to
0.325 sec by proposed method. The usefulness of the proposed method is verified by the experimental

results.
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Fig. 1 Motor control system
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Table 1 Parameter of IPMSM

Parameter Value Unit
phase resistance(r,) 0.035 04
g-axis inductance(Z,) 143.0 wH
d-axis inductance(Z,;) 87.33 uH
Moment of Inertia(./) 1.641e¢™°| kg.m?
Viscous frictional coefficient(B) |1.260e ™ *[Nm/rad/s
Back EMF constant(A) 0.0116 | V/rad/s
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Fig. 6 q & d-axis currents and speed waveforms to

identify the motor parameters
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Fig. 8 g-axis current with g-axis current command
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