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Rotor Flux Estimation of an Induction Motor
using the Extended Luenberger Observer
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ABSTRACT

In this paper, authors propose a new nonlinear rotor flux observer for rotor field oriented control of an
induction motor which is designed based on the extended Luenberger Observer theory. Extended Luenberger
Observer requires minimal solution of nonlinear partial differential equation on its coordinate transformation and
linearization needed on a nonlinear observer design in general. The proposed rotor flux observer is derived
from the 2 phase model of induction motor on the orthogonal coordination and it has the reduced gain matrix.

Simulation and experimentation were performed under the conventional indirect vector control and direct
vector control with the proposed observer at different rotor resistance. Simulation results show that the
convergence of the proposed observer is influenced by the chosen eigenvalues. Experimentation results on load
operation show the direct vector control with the proposed observer is better than the indirect vector control to
maintain the characteristics of the vector control.

Key Words . Induction motor, Rotor field oriented control, Rotor flux observer,
Extended Luenberger Observer(ELO)
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Fig. 1 Simulation diagram of induction motor
drive system
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Table 1 Parameters of induction motor drive system

Parameters

Motor P =15[KW] V =220[V]

Rs =1.1712[Q] ] =0.007(kg.m2]

s =94.84[mH] Lr =94.84[mH] Lm =91.89imH]

Controller Speed Controller  : Kp =1.050. Ki =31.500

Flux Controller : Kp =17625, Ki =217652

Current Controllers : Kp =8712, Ki =3,420
Observer Factor : pny =-10, pz =-10, pa=-1000

pe =-1, px =-1, pp=-10,

Rr =1.1806[ Q]
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