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A Study on the Sensoress Speed Control of Induction Motor using
Model Reference Adaptive System and Direct Torque Control

Bum-Dong, Jeong

Department of Mechtronics Engineering, Graduate School,

Korea Maritime University

Abstract

This paper proposes a new sensorless speed control scheme of induction
motor using Model Reference Adaptive System and Direct Torque Control,
which requires no shaft encoder.

The Model Reference Adaptive Control system 1is based on the
comparision between the outputs of two estimators. The estimator that does
not involve the quantity to be estimated(the rotor speed) is considered as the
induction motor Reference Model, and the other estimator may be regarded
as the Adjustable Model. The error between the estimated quantities obtained
by the two models is used to drive a suitable adaptation mechanism which
generates the estimated rotor speed for the Adjustable Model.

The Direct Torque Control scheme controls torque and flux by restricting
the flux and torque errors within respective hysteresis bands, and motor
torque and flux are controlled by the stator voltage space vector using

optimum inverter switching table.
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The simulation results indicate good speed responses from the low speed
range to the high, and also show accurate characteristics of load operation

between the middle and the high speed range.
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Fig. 2.6 Block diagram of indirect vector controlled induction motor.
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Table. 2.2 Selected vector and definition.

v, Radial positive voltage vector
Vi1 Forward positive voltage vector
Vi Forward negative voltage vector
vV, i3 Radial negative voltage vector
v, 4 Backward positive voltage vector
V, o Backward negative voltage vector

Vo Zero voltage vector
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Fig. 2.8 Conception diagram of direct torque control.
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Table. 2.3 Optimum switching voltage vector look-up table.

Comparator
Sector
Output

Ty Ty I I I I\Y N VI
+1 +1 Vs V3 Vy Vs Vg vy
+1 0 Vo vy vy vy v v
+1 -1 Vg vy Vo Vi vy vy
-1 +1 V3 vy Vs Ve Vi Vo
-1 0 Yo Vo Vo Vo Vo Vo
-1 -1 Vs Ve )] Va V3 vy
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