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For many years, asynchronous motors have wide range use in industrial applications due to its simple
and robust structure and low costs when compared with others like DC motors. Furthermore, due to
development of power electronics in the last few decades, better high performance control options
are possible. There are two methods in high performance control of asynchronous motors: Field
oriented control and Direct Torque Control.

The Direct torque control (DTC) is a method used invariable frequency drivesto control
the torque (and thus finally the speed) of three-phase asynchronous motors.

This involves calculatingan estimate of the motor's magnetic flux and torque based on the
measured voltage and current of the motor.

Beside, many comparative studies between the field oriented control and the DTC methods show
that the DTC has simplicity, a fast dynamic response, and is robust to parameter changes. The real-
time hardware based on PC technology and its set of I/O interfaces make the controller board an
ideal solution for developing controllers in various fields, such as drives, robotics, and aerospace.
dSpace® controller boards that the capable of working integrated on Matlab/Simulink® environment
are one of the well-known real-time controller boards.

Work description

The realization of the project was divided into two main stages:
e Real time speed control of the asynchronous motor
For this step of the project, inverter based motor driven system has been used. The system has
been modelled with Matlab/Simulink®. The dSpace® controller board has also been integrated to
the drive system. Such, the speed of the asynchronous motor has been controlled as real-time
with controller board and acceleration and braking conditions have also been examined in detail.

e Visualization and simulation of the drive with asynchronous motor driving a mass control
system

To visualize the asynchronous motor which drive a mass, the DTC based asynchronous motor

speed control algorithm has been designed and modelled. The DTC controller has been chosen

due to the its fast dynamic response behavior and less motor parameter needs. The mass

transport system that driven by the DTC controlled asynchronous motor, model has been created

with Matlab/Simulink® 3D Visualization toolbox.

Future work
Specification of the next tasks:
e Implementation of the intelligent control algorithms (ANNs or Fuzzy controllers) the
speed/torque controlling
e Visualization of the vector controlled inverters on reneweble energy conversation systems
e Real time implementation of the vector controlled inverters

A World-class Infrastructure for Advanced 3D visualization-based Research
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