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A Study on the Speed Estimation Methods of Induction Motor
Drives in the Field Weakening Region
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"Han Yang University, = Seoul National University of Technology

Abstract

It is important to estimate the rotor speed for field
weakening operation in the speed sensorless stator
flux orented (SFO) induction motor drive. Several
methods have been reported to estimate exactly the
speed in the speed sensorless system. In this paper, we
apply two observer-based methods, the Luenberger
observer (10) and the Kalmen filter (KF), to SFO
induction motar drive in arder to achieve a speed sensarless
operation in field weakening region. Two control methods
are reviewed and discussed. The operation
characteristics of these methods in the field weakening
region is compared by simulation and experiment.
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1) Kalman Filter (KF);

2) Luenberger Observer (LO);

3) Model Reference Adaptive System (MRAS);
4) Rotor Slot Ripple (RSR).
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Fig. 1 Block diagram of speed controller that
incorporates the LO and the KF
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Fig. 2 Block diagram of stator flux-orientated control
drive that incorporates the speed estimator
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Fig. 3 Estimated speeds by the 10 and KF when the
measured speed is controlled
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Fig. 4 Estimated speeds by the L0 and KF when the
estimated speed is controlled
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Fig. 5 Estimated speeds by the LO and KF when 2(Nm) of
load torque is applied at 2.5(sec)
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Fig. 6 Estimated speeds by the LO and XF when the rotor
resistance is detuned (100% increase)
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Fig. 7 Estimated speeds by the 1O and XF when the white
noise is applied to the measured rotor position
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Fig. 8 Estimated speeds by the LO and KF when the inertia
moment of the observer is detuned (50% increase)
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