-l Jls
((svsall el (¥l Elganll Lyt Eing gy o Bysta @l lgtslag)

(133) yhae f



AR

pilud 5 Giagll 138 71 A) 8 ablu (e JS I Gl jadl g 84D JS
s 3aY)

i



ACKNOWLEDGMENT

At first of this acknowledgment, we are thankful and grateful for God
because of this successive work.

The second thankful goes to our supervisor Ust. Elmobarak Mohammed
Mohammed Shamoug we thank him very much because he led and assisted
us to finish the project.

Our third greetings to our lecturers in electrical department who
educated us.

i1



ABSTRAC

We must study the dynamic performance of induction motors at
different conditions to be sure that its work in perfect way. In this project we
analyze and study two induction motors one of them have large power, the
other one has small power. At first we applied a full voltage at the both motors,
then we applied partial voltage by delta- star starter, then we applied
mechanical load and after little seconds depose it. And then we extraction the

results.

v



& ot Hrpan el Glaal ddbida (o) die Afiall IS ) ASaaliny Ay e 2 Y
Y51 s 553 5 AV 50K 50 g Laaal i (pSyaa dadyny ilad &3 dulpall 52
A o3k b Se S e Jalid 3 laaey pSiaall e IS e JalS agal) Ll

o) GadlAlu) & (e g By By e ey (SailSae Jaa Jla) 3 a5 (eg, Ul —Aans



TABLE OF CONTENTS

Contents

Page

i)

;\MY\

i

AKNOWLEDGEMENT

i1

ABSTRACT

v

L

TABLE OF CONTENTS

vi

LIST OF FIGUERS

viil

LIST OF SYMBLOS

X

LIST OF TABLES

CHAPTER ONE
INTRODUCTION

1.1 General Concepts

1.2 Problem Statement

1.3 Objectives

1.4 Methodology

1.5 Project Layout

W W N BN

CHAPTER TWO

THREE PHASE INDUCTION MACHINE

2.1 Three Phase Induction Machine

2.2 Construction of 3-phase Induction Motor

vi




2.3 Equivalent Circuit of A 3-phase Induction Motor | 7
2.4 Torque and Speed Curves 9
2.5 Power Flow in A 3-phase Induction Motor 10
CHAPTER THREE
SIMULATION AND RESULT
3.1 Transients 12
3.2 Constant-linkage Theorem 13
3.3 Switching 13
3.4 Re- switching 14
3.5 Electromechanical Transient 15
3.6 Transformation from 3-phase to (d-q axes) 15
CHAPTER FOUR
SIMULATION AND RESULT
4.1 Introduction of Simulation 20
4.2 Program Result 22
CHAPTER FIVE

CONCLOUSION AND RECOMMENDATIONS

5.1 Conclusion 47
5.2 Recommendations 47
REFERENCE 48

APPENDIX 49

vii




LIST OF FIGURES

Figure Title Page
2.1 Cutaway diagram of a wound-rotor induction 6
motor

2.2 The exact equivalent circuit 8

23 The approximate equivalent circuit 8
24 Torque and slip curve 10
2.5 Power flow diagram 11
3.1 rotor and stator for 3-phase induction motor 16

viil




LIST OF SYMBOLS

vR,vY,vB Stator voltages V

vr,vy,vb Rotor voltages V

IR,iY,iB Stator currents A

ir,iy,ib Rotor currents A

vA,vB,va,vb | Stator and rotor voltages on A,B axis V
vD,v0,vd,vq | Stator and rotor voltages on D,Q axis V
i4,iB,ia,ib Stator and rotor currents on A,B axis A
iD,iQ,id,iq | Stator and rotor currents on D,Q axis A
Rs Stator resistance 2

Rr Rotor resistance (2

Ls Stator inductance H

Lr Rotor inductance H

M Stator to rotor mutual inductance

Ms Stator to stator mutual inductance

Mr Rotor to rotor mutual inductance

0 Stator angle

wr Mechanical speed r.p.m

J Moment of inertia kg/m*

S Slip

F Frequency Hz

p Pole

Rm No load resistance 2

Xm No load inductance 2

Xir Rotor mutual inductance

Xis Stator mutual inductance

T Torque N/m’

Tb Breakdown Torque  N/m’

Cl Phase transformations

C2 Commutator transformations

Te Electrical torque N/m?

Tm Mechanical torque N/m*

1X




LIST OF TABLES

Table Title Page
4.1 Data for induction motor 3hp,220 volts,60Hz 22
4.2 Data for induction motor 2250hp,2300 volts,60Hz | 22




