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Eliminating Method of Estimated Magnetic Flux Offset in Flux based
Sensorless Control Algorithm of Surface Mounted PM Synchronous Motor

Hack-Jun Kim!, Kwan-Yuhl Cho', Hag-Wone Kim!, and Kwang-Woon Lee’

Abstract

The rotor position of a PM synchronous motor is commonly estimated from the mathematical model for the

sensorless control without rotor position sensors. For the magnet flux-based rotor position estimator in the

stationary reference frame, the magnet flux estimator for estimating rotor position and speed includes the

integrator. The integrator in the magnet flux estimator may accumulate the offset of the current sensors and

the voltage drift. This continuous accumulation of the offset may cause the drift and overflow in the
integrator, such that the estimated rotor position and speed may fail to track the real rotor position and
speed. In this paper, the magnet flux estimator without integrator is proposed to avoid overflow in the

integrator. The proposed rotor position and speed estimator based on magnet flux estimator are verified

through simulation and experiment.

Key words: PM synchronous motor, Sensorless, Magnet flux estimator, Rotor position estimator, Offset
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Fig. 3. Estimated magnet flux of conventional estimator.
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Fig. 6. Estimated magnet flux and rotor position at 50rpm.
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TABLE 1
MOTOR SPEC
Parameters Value Unit Ama_HPF Amfi_HPF
Power 97 W
. Current 2.36 A cE T
Wash
ashmng Speed 50 rpm
Torque 185 Nm
Power 272 W / /m/
.. Current 2.31 A
S - 25mrm Wb, E :
pinning Speed 1300 om mom| 108fWh. 20m yﬁw/
Torque 2.0 Nm Fig. 7. Estimated magnet flux and rotor position of
Number of poles 43 conventional estimator at b0rpm.
EMF constant 0.144 Vsec
Phase resistance 5.47 Q
d-axis inductance 355 mH
g-axis inductance 355 mH
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(b) Enlarged waveform of overflow
Fig. 8 Overflow of magnet flux in conventional estimator
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