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Speed Sensorless Stator Flux-Oriented Control of Induction Motor
in the Field Weakening Region Using Luenberger Observer
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ABSTRACT

In a conventional speed sensorless stator flux-oriented (SFO) induction motor drive, when the estimated
speed is transformed into the sample-data model using the first-forward difference approximation, the sampled
data model has a modeling error which, in turn, produces an error in the rotor speed estimation. The error is
removed by the use of a low pass filter (LPF). As a result, the delay of the estimated speed occurs in
transients by the use of the LPF. This paper proposes a method to estimate exactly the speed by using
Luenberger observer to solve the problem of a conventional method.

Key Words : Speed sensorless, field weakening, Luenberger observer, SFO system
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Table 1 Induction motor parameter

5 [hpl, 220 [V], 4 [poles], 60 [11z]

AR L 0.42 [Whb]
AAATF (peak) 182 [A]
0GR 1.26 [ohm}
3| A=A 7 02 [ohm]
Akl e e A 50 (mH]
IAAFAEAEH A 47 [mH]
B AAFAIHE A 47 [mH]
A EHE 0.01 (kg - m’]
v A 0.00001  [Nmsec/rad]
g =
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