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(Speed Sensorless Vector Control of Wound Induction Motor Using a
MRAS Method)
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Abstract

The wound induction motor can provide high starting torque and reduced starting current simultaneously by inserting
large resistor externally when starting. And this technique is one of the well known methods among the induction .motor

starting methods and generally used for heavy load starting such as crane and cement factories.

The conventional PI

controller has been” widely used in industrial application due to the simple control algorithm and is generally used for
control of current, torque, position, and speed for the wound induction motor drive system. However, the conventional
control system for wound induction motor may result in poor performance because sensors have to be used but are often
limited by the environmental condition. Recently, to overcome these problems, many sensorless vector control methods for
the wound induction motor have been studied. This paper presents a MRAS method for sensorless vector control of the
wound induction motor drive. In the conventional MRAS method, in low frequency, the stator resistance varnation may
result in poor performance. Therefore, this paper presents a MRAS method with stator and rotor resistance tuning for
sensorless vector control of the wound induction motor to overcome several shortages of the conventional MRAS caused

by parameter variation and to enhance the robustness of the sensorless vector control.

the proposed method is verified through digital simulation.

The validity and effectiveness of
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Fig. 1. d-q equivalent circuit in the synchronously
rotating reference frame.
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Fig. 2. structure of MRAS system for speed estimation.
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Table 1.

AME FEMSI| E210|BE A|AE ni2}o|E
parameter for WRIM drive system.

3( Phase), 10( Hp), 4( Pole), 60(Hz)

R, =03085(Q), R, =0.536(Q), L, = 46.30(mH)
L, =46.30(mH),L,, =44.10(mH)

J =0.036(Kg - m*), B=0.000658(N - m-sec/ rad)
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Fig. 4. responses of WRIM using MRAS.
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Fig. 5. error value between real stator value and

estimation stator value.
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Fig. 6. error value between real flux and
estimation flux.
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Fig. 9. estimation value and real value of

stator resistance.
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