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Vector Control of PM Motor without any Rotational Transducer
PART 1 - Surface Mounted Permanent Magnet Motor

L B R ORRT B R OK™
(Ji-Hoon, Jang - Jung-Ik, Ha - Seung-Ki, Sul)

Abstract - This paper presents a new vector control algorithm of the surface mounted permanent magnet motor
(SMPMM) without any rotational tranceducer. Originally, SMPMM does not have any magnetic saliency in structure, but
it has a little magnetic saliency due to the saturation by the flux of the permanent magnet. Moreover, it varies according
to the load conditions and the control performance of schematics using the saliency can be easily degraded. To prevent it
and to improve the performance of the proposed algorithm, the saliency of a SMPMM under various load conditions is
analyzed. In the proposed algorithm, the saliency or the impedance difference related to the saliency is utilized in order to
estimate the position and speed of the rotor. And the high frequency signal is injected into the motor to measure the
impedance difference and also to enhance the control performance of the system. The experimental results verify the
performance of the proposed sensorless algorithm.
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Fig. 1. High frequency impedance at various injection
voltages.
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Fig. 2. High frequency impedance at variable injection
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Fig. 3. High frequency impedance at various torque
references.
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high freugncy current measurement.
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Fig. 6. Block diagram of the proposed correction
controller.
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Table 1. Specifications of the PMSM.

Rated Power 11 kW]
Rated Torque 70 [Nm]
Numver of Pole 8
Rated Current 58.6 [A(rms)]
Rated Speed 1500 [rpm]
Torque Coefficient 1.25 [Nm/A(rms)]
Inertia 0.0281 [kg-m“]
Resistance(per phase) 0.0217 [ohml
Inductance(per phase) 0.49 {mH]
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