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Research on the Operation Characteristics of Induction Motor in Field-weakening
Region Under Stator Flux-oriented Control

HE Yanhui
(CRRC Zhuzhou Electric Co,.Ltd. , Zhuzhou 412005 , Hunan , China )

Abstract: Although various field-weakening control strategy with maximum torque output for stator flux-
oriented induction motors are proposed, few quantitative analyses have been made on the operation characteristics
in the field-weakening region. To solve this problem, the characteristics of stator field-oriented induction motor in
field-weakening region were analyzed in detail. Based on I' model equivalent circuit, the minimum impedance
angle and the corresponding synchronous angular frequency were deduced in the first field-weakening region.
Moreover, the analysis formula of the synchronous angular frequency from the first region to the second was given.
And the characteristic value of motor operation was obtained. The simulation results of the turning frequency and
the maximum slip is less than 3% compared with the theoretical values. A test platform was built to achieve the
maximum torque output in the weak magnetic field. The experimental results show that the variation law of the
internal variables of the motor is consistent with the theoretical analysis. Compared with the theoretical value, the
error of the turning frequency is less than 5% and the error of the voltage and current amplitude is less than 6%.
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Fig.1  The I'-type equivalent circuit model of induction motor
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Fig.2  Characteristic analysis of induction motor in stator

flux-oriented field-weakening region |
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Fig.3  The block diagram of stator flux-oriented control for

induction motor in field-weakening region
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