
EE552 ELECTRICAL 

MACHINES III

LECTURE 1



DR . MUSTAFA AL-REFAIEE552  SPRING  2018 22

LECTURE  NOTES

ELECTRICAL MACHINES III

EE552

SPRING 2018

Dr : MUSTAFA AL-REFAI



DR . MUSTAFA AL-REFAIEE552  SPRING  2018 33

END LECTURE 1

INTRODUCTION 
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AIMS OF THIS COURSE

To provide students a general 

knowledge on common types of 

electric machines. 

To provide students the basic 

techniques of steady-state electric 

machine analysis.

To introduce the construction, and 

principle of action of synchronous 

machines. 

To introduce the equivalent circuits, 

characteristics, and different 

calculations of synchronous

machine. 
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To introduce physical construction of

synchronous machines and To explore the

students the requirement for paralleling

synchronous generators and the behaviour of

synchronous generators operated in parallel.

To equip the students with basic experimental

and modelling skills for synchronous machines.

To prepare the students to apply the equivalent

circuits and mathematical models of

synchronous machine in different applications.

To introduce the students the basic design

consideration for synchronous machines.

AIMS cont..
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Intended Learning 

Outcomes

Explain the construction, operating 

principles, performance 

characteristics, and applications of 

Synchronous machines  and major 

types of Synchronous machines. 

 Analyse the steady-state 

performance of Synchronous machines 

using appropriate equivalent circuit 

models.

Upon completion of the subject, 

students will be able to: 
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Operate practical Synchronous

machines and to conduct relevant 

tests and experiments.

 Present results of electric 

machine studies in the form of 

tables, graphs, and written 

reports. 

Intended Learning 

Outcomes cont…
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Tests

 Three (3) tests are scheduled. Each 

test has theoretical questions and 

problems. 

•The dates of the tests are:

•FIRST TEST WILL BE HELED 

DURING FIRST LECTURE ON THE 

FIRST EXAM WEEK

•SECOND TEST WILL BE HELED 

DURING FIRST LECTURE ON THE 

SECOND EXAM WEEK
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Classification of AC Rotating 

Machines 

 Synchronous Machines:  

 Synchronous Generators : A 

primary source of electrical 

energy. 

 Synchronous Motors : Used as 

motors as well as power factor 

compensators (synchronous 

condensers). 

Introduction To Ac 

Machines 
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 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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• Generators convert mechanical energy to 

electric energy. 

• Motors convert electric energy to 

mechanical energy. 

• 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. 

Energy Conversion 
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