Approximation Model and Identification Method of Equivalent Circuit
of Linear Induction Motors Based on Secondary Speed
Terufumi Yamaguchi , Yuichiro Nozaki , Takafumi Koseki

A linear induction motor (LIM) has advantages of low cost, robust structure, direct drive etc. For utilizing LIM for high-speed
transportation, it is necessary to consider the end-effect which decreases thrust in high-speed. In this paper, we propose the
equivalent circuit of LIM based on that of a rotary induction motor. We assume the end-effect is a function of secondary speed,
and decide circuit constants in various speeds by using electromagnetic analysis or measurements. It is shown that the
characteristics of LIM in actual operating point can be calculated by this method.
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Figure 1. Model of LIM and its flux distribution
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Figure 2. An equivalent circuit of

induction motor (per phase)
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Finite Difference Method:
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Figure 5.  Frequency-absolute value of impedance

characteristic under constant speed
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Figure 6. Frequency-power factor characteristic
under constant speed
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Figure 7.  Speed-thrust characteristic

under constant slip frequency and current
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Figure 8. Speed-circuit constant characteristic
(Approximated at all points)
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Figure 9. Frequency-absolute value of impedance

characteristic at 140km/h (nominal speed)
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Figure 10. Frequency-power factor characteristic

at 140km/h (nominal speed)
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Figure 11.  Speed-thrust characteristic at 110Hz

(nominal frequency)
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Figure 12. Speed-circuit constant characteristic
(Approximated at 3 points)
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Figure 13.  Speed-thrust characteristic under constant slip

frequency and current (Approximated at 3 points)
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