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Analysis of Nonlinear Control Characteristic for the Parameter Variation
of Vector Control-Fed Induction Motors
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Abstract — Vector control schemes are used in inverter-fed induction motor drives to obtain high performance. Crucial to
the success of the vector control scheme is the knowledge of the instantaneous position of the rotor flux. However, the

position of the rotor flux change with temperature and magnetic saturation of the motor.

This variation cause

deterioration of both steady state and dynamic operation of the motor drives. Performance degradation is in the form of
input-output torque nonlinearity and saturation of the motor. Analytic expressions are derived to evaluate the effects due
to parameter sensitivity. Also, dynamic response is shown by speed command with the variation of stator and

rotor resistance.
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Fig. 1 Phase relationship between stator axis and rotor axis.
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