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= AIMS OF THIS COURSE

= OTo provide students a general
| =~ knowledge on common types of

- prmclple of action of synchronous
= machines.

| = UTo introduce the equivalent circuits,
- characterlstlcs, and different

il = calculations of synchronous

_

| -~ Mmachine.
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AIMS cont..

introduce physical construction a of
* synchronous machines and To explore the
- - =
= Students the requirement for paralleling
= synchronous generators and the behaviour of
: synchronous generators operated in parallel.

! » 0OTo equip the students with basic experimental

\,\\1\,\,'..\,

’ and modelling skills for synchronous machines.
EITo prepare the students to apply the equivalent
= clrcults and mathematical models of
- synchronous machine in different applications.
EITo introduce the students the basic design
- consMeratlon for synchronous machines.
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Intended Learning
Outcomes

| =Upon completion of the subject,

>students will be able to:
= Explain the construction, operating

R - -
| =principles, performance

—
-
-
e
—
—
—
-

~characteristics, and applications of
’Synchronous machines and major
-types of Synchronous machines.
-0 Analyse the steady-state
'performance of Synchronous machines

-usmg appropriate equivalent circuit
| =models.
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Intended Learning
Outcomes cont...

dOperate practical Synchronous
machines and to conduct relevant
tests and experiments.

L Present results of electric
machine studies in the form of
tables, graphs, and written
reports.
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Course Topics

Introduction to electrical machines

LECTUEES

CHAPTER 4

AC MACHINEE FUNDAMENTALS

I*LECTURE

41

A SIMPLE LOOP IN A UNIFOEM MAGNETIC FIELD

42

THE FOTATING MAGNETIC FIELD

18 L ECTURE

43

MAGNETOMOTIVE FORCE AND FLUX DISTRIBUTION ON AC MACHINES

3MLECTURE

44

INDUCED VOLTAGE IN AC MACHINES

43

INDUCED TOEQUE IN AN AC MACHINE

48 ECTURE

44

WINDING INSULATION IN AN ACMACHINE

S LECTURE

47

AC MACHINE POWEE. FLOWS AND LOSSES

48

WVOLTAGE PEGULATION AND SPEED REGULATION

49

SUMMAEY

CHAPTEER 5 SYNCHRONOUS GENERATORS

69 LECTURE

3l

SYNCHEONOUS GENERATOE. CONSTEUCTION

TELECTURE

52

THE SPEED OF ROTATION OF A SYNCHEONOUS GENERATOR

S8 LECTURE

53

HE INTEEMNAL GENERATED VOLTAGE
OFASYNCHRONOUSGENEEATOR

98 ECTURE

54

THE EQUIVALENT CIECUIT OF A SYNCHREONOUS GENERATOE.

102 LECTURE

3.6

THE PHASOR DIAGEAM OF A SYNCHRONOUS GENEFATOR

112 LECTURE

37

POWEER AND TORQUE IN SYNCHEONOUS GENERATORS

122 LECTURE

5.8

MEASURING SYNCHEONOUS GENEFATORE. MODEL PARAMETERS

13* LECTURE

59

THE SYNCHEONOUS GENEEATOE. OPERATING ALONE

142 L ECTURE

5.10

PARALLEL OPEEATION OF AC GENEEATORS

15 LECTURE

5l

SYNCHEONOUS GENERATOR TRANSIENTS

162 LECTURE

312

SYNCHEONOUS GENEFRATOE EATINGS

(ool ~l|=l|h|h| 0 LA

513

SUMMARTY

=
=]

CH

APTER 6 SYNCHEONOUS MOTORS

17 LECTURE

6.1

EASIC PRINCIPLES OF MOTOE. OPEEATION

182 LECTURE

62

STEADY-STATE SYNCHERONOUS MOTOE. OPEEATION

192 LECTURE

(K]

STARTING SYNCHEONOUS MOTORS

20 LECTURE

64

STARTING SYNCHRONOUS MOTOES

21T ECTURE

6.5

SYNCHEONOUS GENERATORS AND SYNCHEOROUS MOTORS

6.6

SUMMARY
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Introduction To Ac
Machines

= Classification of AC Rotating
- = Machines

-EI Synchronous Machines:

=" Synchronous Generators : A

= primary source of electrical

= energy.

=" Synchronous Motors : Used as
= motors as well as power factor
1 - compensators (synchronous

. =condensers).
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1 Asynchronous (Induction)
Machines:

induction Motors : Most widely
used electrical motors in both
domestic and industrial

= applications.

= Induction Generators : Due to

- lack of a separate field
excitation, these machines are

-
-

. = rarely used as generators.
-
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Energy Conversion ’ ’

e Generators convert mechanical energy to

- electrlc energy.
| » * Motors convert electric energy to
-_ : mechanical energy.
1 = ¢ The construction of motors and generators
: : are similar.

= * Every generator can operate as a motor and
- : vice versa.

= °* The energy or power balance is :

“® — Generator: Mechanical power = electric power + losses

= — Motor: Electric Power = Mechanical Power + losses.
—
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