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Sensorless Velocity Control for Permanent Magnet Synchronous Motor
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ABSTRACT

A  sensorless velocity control strategy for
permanent magnet synchronous motors is

presented in this paper. Two stator currents are
measured and processed in discrete form in DSP.
The rotor position and speed are estimated
through the stator flux linkage and its derivative
estimation. Flux and its derivative are calculated
in the stationary reference frame and used to
estimate the speed and position. The closed-loop
speed control has been shown to be effective
from standstill to rated speed. Moreover, a flux
drift problem caused by the integration can be
eliminated so that a stable sensorless starting
and running operation can be achieved.
Experimental results presented to
demonstrate the effectiveness of the proposed
scheme.
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Fig. 1 Stationary reference frame and rotor reference frame
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Fig. 2 Space vector diagram of flux linkage
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Fig. 3 Block diagram of proposed sensorless algorithm
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Table 1 The specification of tested PMSM

Rated Power 1.2 [kW]
Rated current 6.2 [A]
Max. value
of the flux linkage 0051 [Whb]
Rated Torque 3.8 [N.m]
Winding resistance 0.8 [@]
Winding inductance 0.92 [mH]
Number of poles 4
Rated Speed 3,000 [rpm]
Max. Speed 3,600 [rpm]
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