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Research on identification of induction motor based on its simplified complex quantity models
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Abstract: Because of nonlinear, strong coupling and immeasurable variables, induction motor parameter identification need solve
complex nonlinear differential equations; it may lead to difficulties in the parameters identification process. A simplified
complex-quantity model, which is expressed by straight axis and quadrature axis component of the voltage and current, is proposed
for induction motor. Using step acceleration method, the parameters of the model are identified according to voltage and current
transient data. This model simplifies the process of parameter identification by taking nonlinear characteristic of induction motor into
account and avoiding solving the complex nonlinear differential equations. So the convergence of the algorithm and the accuracy of
the results are ensured and the stability and efficiency of the identification process are improved. The examples are conducted under
two kinds of motor control methods, and the simulation results show identifiability and high precision, which verify the correctness,
effectiveness and practice of the model.
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Fig. 1 T-type transient equivalent circuit
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Fig. 2 T-type transient equivalent circuit without speed EMF
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Fig. 3 Structure chart of parameter identification
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Table 1 Parameters of induction motor

A RJ/Q R/Q LJyH LyH L/H
LA 0.435 0816 0.004 0.060  0.004
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Table 2 Measurement noise variance o° RN
/J[JEEXjJ
Usd isd Usq isq Wr 0 é
Casel 0.0 0.0 0.0 0.0 0.0 Error,(%) =|——"x100%(i =1,2,3,4) (11)
Case2 0.0001 0.0001 0.0001 0.000 1 0.000 1 i

Error,_ (%) =max {Errorl ,Error,, Error,, Error, } (12)
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Table 3 Identified parameters with their maximum error and fitness based on the IM model (constant speed control)

WESAE P()=hu(k) d(0)]" M=)

RJ/Q R/Q LJ/H L/H L/H Errorpax Fitness
B SR 0.435 0.816 0.004 0.004 0.069 0.00 0.00
Casel 0.4356 0.8172 0.004 5 0.004 5 0.0722 12.5 0.32
Case2 0.4370 0.8211 0.004 7 0.004 7 0.0740 17.5 1.58
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Table 4 Identified parameters with their maximum error and fitness based on the IM model (constant torque control)

WESAE P()=hu(k) (0] M=)

RJ/Q R/Q LJ/H L/H L/H Errorpax Fitness
RIS 0.435 0.816 0.004 0.004 0.069 0.00 0.00
Casel 0.4359 0.820 0 0.004 6 0.004 6 0.072 0 15 0.47
Case2 0.4382 0.827 8 0.004 7 0.004 7 0.0733 175 1.69
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Fig. 5 Voltage curves of d-axis (constant speed control)
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Fig. 4 Voltage curves of q-axis (constant speed control) RPN FL S LS L Rt s . B A
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Fig. 6 Voltage curves of g-axis (constant torque control)
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Fig. 7 Voltage curves of d-axis (constant torque control)
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