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ABSTRACT

This project requires developing a speed control application for 3 phase
induction motor using ABB inverter (ABB 550-01-08A8-4). It is the aim of this work
that the application has to be developed where close loop speed control concept can be
applied. The 3 phase induction motor’s speed will be controlled via the feedback to the
inverter. Based on calculation and comparison of data with the motor’s data sheet, the
necessary simulation to show the speed control is done. The ABB inverter is also
programmed based on the obtained data from the mathematical calculation. The ABB
inverter used in this project is programmed via “DriveWindow Light 2” which is the
start up and maintenance tool for Inverter ABB ACS 550 drive series. This software
enables the monitoring of the actual status of the connected drive, edit and show the
drive parameters. Besides that it also allows user to load the drive parameters, control
the drive and also graphical monitoring of drive signals such as frequency, speed, torque
and current. The tasks is to study the theory of 3 phase induction motor and understand
the necessary calculations, design the close loop speed control application for 3 phase
induction motor using ABB inverter, do simulation to compare the actual outcome
through the drive, and design the electronics part for the suitable application. The
application designed is used to control the temperature in a warehouse that stores
explosives. The designed involves a temperature controlling circuit which acts as a
feedback to the inverter to determine the speed selection of the motor according to the
temperature range detected. Therefore the blower’s (driven by the 3 phase induction

motor) speed should vary according to the temperature changes.
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ABSTRAK

Projek ini memberi fokus untuk membangunkan satu aplikasi untuk kawalan
kelajuan motor induksi 3 fasa dengan menggunakan penukar 3 fasa daripada model
ABB (ABB 550-01-08A8-4). Keutamaan projek ini diberi untuk membangunkan satu
aplikasi dimana pengawalan kelajuan motor gelung tertutup boleh diaplikasikan.
Kelajuan motor induksi 3 fasa akan dikawal dengan menggunakan mekanisma suap
balik. Berdasarkan pengiraan dan perbandingkan data di antara helaian data motor
tersebut, simulasi dan eksperimen dibuat bagi mebuktikan pengawalan kelajuan motor
dilakukan. Penukar ABB diprogramkan berdasarkan data yang ditentukan menggunakan
pengiraan dengan persamaan matematik. Penukar ABB yang digunakan dalam projek ini
diprogramkan dengan menggunakan perisian “DriveWindow Light 2” yang juga
merupakan perisian untuk memulakan dan menyelenggarakan pemacu penukar ABB siri
ACS 550. Perisian ini membolehkan pemantauan status semasa pemacu, menukar dan
menunjukkan parameter pemacu, memasukkan parameter pemacu, mengawal pemacu
dan juga membolehkan pemantauan grafikal isyarat pemacu seperti frekuensi, kelajuan ,
daya kilas dan arus. Dalam projek ini juga teori motor induksi 3 fasa serta pengiraan
meggunakan persamaan matematik akan dikaji untuk mengawal kelajuan motor induksi
3 fasa. Simulasi dibuat untuk membandingkan keputusan sebenar yang diperolehi
melalui pemacu dan merekabentuk bahagian elektronik yang bersesuaian dengan
aplikasi yang dipilih. Aplikasi yang direkabentuk digunakan untuk mengawal suhu
gudang yang menyimpan bahan letupan. la terdiri daripada litar pengawal suhu yang
berfungsi sebagai mekanisma suap balik kepada penukar 3 fasa untuk menentukan
pemilihan kelajuan motor berdasarkan had suhu yang dikesan. Ini membolehkan
kelajuan penghembus (yang dikawal oleh motor induksi 3 fasa) berubah berdasarkan

perubahan suhu.
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CHAPTER 1

INTRODUCTION

In this chapter, the background of the project has been discussed briefly. It
includes the objectives, scope, and problem statement that had been defined at the initial
stage of the project development. The planned methodology and the work breakdown

structure of the project are also discussed here.

1.1 Project Overview

Three—phase induction motors plays an extremely important part of the modern
day electric drive system and their usage is continuously on a rise due to their inherent
properties of ruggedness, minimum maintenance requirements and continually

increasing efficiencies.

A great deal of work is being done to improve control through simulation of the
electric drives used for various high-power purposes. The accuracy of the simulated
results is based on the precisg modeling of the various parts of the electric drive system.
Usually the three-phase induction motor model used in various research works in UTeM

does not incorporate the closed loop speed control application. The present paper aims at
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developing a three-phase induction motor’s speed control application where closed loop

concept can be applied.

The biggest advantage is that the model is user-programmable in MATLAB
environment and can be used for 3 phase induction motor parameter studies. The
simulation results of the developed model, with various parameter variations taken into
account and subjected to sudden changes in load, will not be a problem as the motor’s
speed will change accordingly through the feedback obtained via the inverter. The
torque and speed performances of the motor both in steady state and dynamic conditions

can be monitored using software.

3-phase Inverter
415 VvV
50 Hz
Induction
motor
—_—
computer + Programming
software & _
monitoring
|
[ ]

Figure 1.0: Closed loop speed control application overview

Figure 1.0 shows the basic concept of the project. The inverter is fed by a three
phase supply to control the three phase induction motor by interfacing the system to
computer which enables the programming of the inverter and monitoring of the motor’s

parameters.
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1.2 Project Objectives
There are few objectives that will be fulfilled in order to complete this project.

a. Simulation of speed control characteristics for the Lorenzo’s 3 phase induction
motor using MATLAB software.

b. Investigate the performance of 3 phase induction motor speed control using ABB
inverter.

¢. To develop or modify the appropriate application based on closed loop speed

control concept.

1.3 Problem Statement

This project is being carried out due to the lack of close loop speed control
application for 3 phase induction motor in the Faculty of Electrical Engineering
laboratories which enables the user to monitor the parameters to avoid mishaps by
choosing the wrong motor sizing for the maximum required load. This project is
expected to be a guide line for students to study the characteristics of 3 phase induction
motor in the future. This application will also be crucial in market for fields that require
constant monitoring for the motor’s parameters such as speed, proportional to the

applied load.

1.4 Scope of Works

The project limitations that are considered in performing this project are:

a. This project only considers 3 phase induction motor (DE LORENZO DL1021)
and a Low Voltage AC Drive which is 3 phase ABB Inverter (ACS 550-01-
08A8-4).
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b. Test to be carried out on the 3 phase induction motor to obtain the per-phase
equivalent circuit.

¢. Simulation is done using MATLAB software to study the characteristics of three-
phase induction motor.

d. The ABB inverter manual is studied in terms of operation and data setting for a

closed loop speed control application for the 3 phase induction motor.

The scopes of works in this project can further be divided into 2 categories which

are software development and hardware development and design.
1.4.1 Software Development

Software Development includes simulation using MATLAB software to observe
the characteristics of the 3 phase induction motor in terms of speed, torque, frequency
and current.

The 3 phase ABB inverter will be pre-programmed for a closed loop application
and the result of the motor’s characteristics with the change of load viewed through the
software DriveWindows Light 2.

The characteristics obtained by simulation and by inverter will be compared to
check the application’s creditability.

1.4.2 Hardware Development and Design
The hardware development includes the connection of motor, inverter and

integrating using the software. Upon completion of the hardware and software

development, a suitable application such as blower is designed for this system.
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