TABLE OF CONTENTS

ACKNOWLEDGMENTS 1
ABSTRACT 1l
AL IV
TABLE OF CONTENTS Vv
LIST OF TABLES VIl
LIST OF FIGURES IX
NOMENCLATURE Al
Abbreviations X1
Symbols X1
INTRODUCTION 1
Overview of the Chapters 4
1 SEPARATELY EXCITED DC MOTOR SPEED CONTROL 6
1.1 Introduction ]
1.2 Construction of DC motor 7
121  Types of DC motors 10
1.3 Separately Excited DC Motor 10
131  Equvalent circuat 10
1.3.2  Mathematical model 11
133 Modeling 12
1.4 Separately Excited DC Motor Speed Control 13
141  Control objectives 13
142  Cascade control structure 14
143  Speed control svstem model 15

2 FIELD ORIENTED CONTROL OF 3-PHASE INDUCTION MOTOR 18



21 Introduction

2.2 Squirrel-Cage Induction Motor
221  Construction
222  Equvalent circuat
223  Space vectors
224  Mathematical model
225 Modeling

2.3 Field Oriented Conitrol

2.4 Coordinate Transformations
241  Clarke transformation (4, B, C) = (a, §)
242  Park transformation (&, 8) =¥ (d, g)
243  Inverse patk transformation (d, g/ = (a, S

2.5 Basic Scheme for FOC

3 SENSORLESS SPEED CONTROL OF INDUCTION MOTORS

3.1 Introduction
32 Sensorless Speed Control
3.3 Muliiscalar State Variables of Induction Motor

34 State Variables Calculations
341 ERotor flux magnimde and angle
342  The use of power measurements

3.5 Rotor Angular Speed Calculations Using Power Measurements

3.6 MATLAB/SIMULINK System Model

4 FUZZY LOGIC CONTROL OF INDUCTION MOTOR

4.1 Basic Concepts of Fuzzy Logic
4.1.1  Research history on fuzzy Logic
412  History of AC motor Fuzzy control

4.2 Fuzzy Sets Fundamentals:
21 Membership functions — fundamental definitions
22 Approximate reasoning
3  The role of ingmstic variables
Fuzzy system structure
Fuzzy propositions
Logical operations
Methods of defuzzification

T T o

4.3 Control Design and Stability
Fixed fuzzy controller design
Used control design approach

o o
WS

P bt

(=]
=

[ T O O T N Y
I i

|
=1

-1

Lad Pd b e
Ll =~ =

Lad
[}

34
34
36
38

38
38
40
40

43

=9
=]

o o e
=R |

Ly ny R ey L LUy e By

P T N R A W R e

L

ALY | |
WO

Zh
[



4.4 Speed Fuzzy Logic Controller 62

441  Implementation 63
442  Fuzzy logic algonthm swmmary a3
5 SIMULATION RESULTS AND FUZZY/PI COMPARISON 67
3.1 Introduction 7
51.1  Why using MATLAB*/SIMULINK" 67
5.12  Computer setup and specifications 6o
5.2 Separately Excited DC Motor Simulation Results 69
321  System specifications 6o
522 Simulation results 70
53 Speed Sensorless Induction Motor Simulation Results 73
531 Svystem specifications 73
532  Simulation results 74
533  Applied load torque effect 87
54 Comparison between Fuzzy and PI Sensorless Speed Control of IM o0
541  Steady-State Error (S5E) o0
542  Dvnamuc Behavior (DB) 00
543  Low Speed Operation (LS0O) o0
6 CONCLUSIONS AND FUTURE WORK 93
6.1 Conclusions 03
6.2 Future Work 04
REFERENCES 96
APPENDICES 100
A. MATLAB Fuzzy Editor 101

B. Conference Proceedings Paper 105



	TOC1
	TOC2
	TOC3

