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this book includes my lecture notes for electrical machines course the book is divided to different learning parts part 1 apply
basic physical concepts to explain the operation and solve problems related to electrical machines part 2 explain the principles
underlying the performance of  three phase electrical  machines part  3  analyse operate and test  three phase induction
machines part 4 investigate the performance design operation and testing of the three phase synchronous machine part1
apply basic physical  concepts to explain the operation and solve problems related to electrical  machines describe the
construction of simple magnetic circuits both with and without an air gap explain the basic laws which govern the electrical
machine operation such as faraday s law ampere biot savart s law and lenz s law apply faraday s law of electromagnetic
induction ampere biot savart s law and lenz s law to solve for induced voltage and currents in relation to simple magnetic
circuits with movable parts illustrate the principle of the electromechanical energy conversion in magnetic circuits with movable
parts part 2 explain the principles underlying the performance of three phase electrical machines compare and contrast
concentric and distributed windings in three phase electrical machines identify the advantages of distributed windings applied
to three phase machines explain how the pulsating and rotating magnetic fields are produced in distributed windings calculate
the synchronous speed of a machine based on its number of poles and frequency of the supply describe the process of torque
production in multi phase machines part 3 analyse operate and test three phase induction machines calculate the slip of an
induction machine given the operating and synchronous speeds calculate and compare between different torques of a three
phase induction machine such as the locked rotor or starting torque pull up torque breakdown torque full load torque or braking
torque  develop  and  manipulate  the  equivalent  circuit  model  for  the  three  phase  induction  machine  analyse  and  test
experimentally the torque speed and current speed characteristics of induction machines and discuss the effects of varying
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such motor parameters as rotor resistance supply voltage and supply frequency on motor torque speed characteristics perform
no load and blocked rotor tests in order to determine the equivalent circuit parameters of an induction machine explore various
techniques to start an induction motor identify the applications of the three phase induction machines in industry and utility
classify the insulations implemented in electrical machines windings and identify the factors affecting them part4 investigate
the performance design operation and testing of the three phase synchronous machine describe the construction of three
phase synchronous  machines  particularly  the  rotor  stator  windings  and the  rotor  saliency  develop  and manipulate  an
equivalent  circuit  model  for  the  three phase synchronous machine sketch  the  phasor  diagram of  a  non salient  poles
synchronous machine operating at  various modes operation such as no load operation motor  operation and generator
operation investigate the influence of the rotor saliency on machine performance perform open and short circuit tests in order
to  determine the  equivalent  circuit  parameters  of  a  synchronous machine identify  the  applications  of  the  three phase
synchronous machines in industry and utility list and explain the conditions of parallel operation of a group of synchronous
generators  evaluate  the  performance  of  the  synchronous  condenser  and  describe  the  power  flow  control  between  a
synchronous condenser and the utility in both modes over and under excited explain the principles of controlling the output
voltage and frequency of a synchronous generator

this book includes my lecture notes for electrical machines course the book is divided to different learning partspart 1 apply
basic physical concepts to explain the operation and solve problems related to electrical machines part 2 explain the principles
underlying the performance of  three phase electrical  machines part  3  analyse operate and test  three phase induction
machines part 4 investigate the performance design operation and testing of the three phase synchronous machine part1
apply basic physical  concepts to explain the operation and solve problems related to electrical  machines describe the
construction of simple magnetic circuits both with and without an air gap explain the basic laws which govern the electrical
machine operation such as faraday s law ampere biot savart s law and lenz s law apply faraday s law of electromagnetic
induction ampere biot savart s law and lenz s law to solve for induced voltage and currents in relation to simple magnetic
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circuits with movable parts illustrate the principle of the electromechanical energy conversion in magnetic circuits with movable
parts part 2 explain the principles underlying the performance of three phase electrical machines compare and contrast
concentric and distributed windings in three phase electrical machines identify the advantages of distributed windings applied
to three phase machines explain how the pulsating and rotating magnetic fields are produced in distributed windings calculate
the synchronous speed of a machine based on its number of poles and frequency of the supply describe the process of torque
production in multi phase machines part 3 analyse operate and test three phase induction machines calculate the slip of an
induction machine given the operating and synchronous speeds calculate and compare between different torques of a three
phase induction machine such as the locked rotor or starting torque pull up torque breakdown torque full load torque or braking
torque  develop  and  manipulate  the  equivalent  circuit  model  for  the  three  phase  induction  machine  analyse  and  test
experimentally the torque speed and current speed characteristics of induction machines and discuss the effects of varying
such motor parameters as rotor resistance supply voltage and supply frequency on motor torque speed characteristics perform
no load and blocked rotor tests in order to determine the equivalent circuit parameters of an induction machine explore various
techniques to start an induction motor identify the applications of the three phase induction machines in industry and utility
classify the insulations implemented in electrical machines windings and identify the factors affecting them part4 investigate
the performance design operation and testing of the three phase synchronous machine describe the construction of three
phase synchronous  machines  particularly  the  rotor  stator  windings  and the  rotor  saliency  develop  and manipulate  an
equivalent  circuit  model  for  the  three phase synchronous machine sketch  the  phasor  diagram of  a  non salient  poles
synchronous machine operating at  various modes operation such as no load operation motor  operation and generator
operation investigate the influence of the rotor saliency on machine performance perform open and short circuit tests in order
to  determine the  equivalent  circuit  parameters  of  a  synchronous machine identify  the  applications  of  the  three phase
synchronous machines in industry and utility list and explain the conditions of parallel operation of a group of synchronous
generators  evaluate  the  performance  of  the  synchronous  condenser  and  describe  the  power  flow  control  between  a
synchronous condenser and the utility in both modes over and under excited explain the principles of controlling the output
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voltage and frequency of a synchronous generator

this book includes my lecture notes for electrical machines course the book is divided to different learning parts part 1 apply
basic physical concepts to explain the operation and solve problems related to electrical machines part 2 explain the principles
underlying the performance of  three phase electrical  machines part  3  analyse operate and test  three phase induction
machines part 4 investigate the performance design operation and testing of the three phase synchronous machine part1
apply basic physical  concepts to explain the operation and solve problems related to electrical  machines describe the
construction of simple magnetic circuits both with and without an air gap explain the basic laws which govern the electrical
machine operation such as faraday s law ampere biot savart s law and lenz s law apply faraday s law of electromagnetic
induction ampere biot savart s law and lenz s law to solve for induced voltage and currents in relation to simple magnetic
circuits with movable parts illustrate the principle of the electromechanical energy conversion in magnetic circuits with movable
parts part 2 explain the principles underlying the performance of three phase electrical machines compare and contrast
concentric and distributed windings in three phase electrical machines identify the advantages of distributed windings applied
to three phase machines explain how the pulsating and rotating magnetic fields are produced in distributed windings calculate
the synchronous speed of a machine based on its number of poles and frequency of the supply describe the process of torque
production in multi phase machines part 3 analyse operate and test three phase induction machines calculate the slip of an
induction machine given the operating and synchronous speeds calculate and compare between different torques of a three
phase induction machine such as the locked rotor or starting torque pull up torque breakdown torque full load torque or braking
torque  develop  and  manipulate  the  equivalent  circuit  model  for  the  three  phase  induction  machine  analyse  and  test
experimentally the torque speed and current speed characteristics of induction machines and discuss the effects of varying
such motor parameters as rotor resistance supply voltage and supply frequency on motor torque speed characteristics perform
no load and blocked rotor tests in order to determine the equivalent circuit parameters of an induction machine explore various
techniques to start an induction motor identify the applications of the three phase induction machines in industry and utility
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classify the insulations implemented in electrical machines windings and identify the factors affecting them part4 investigate
the performance design operation and testing of the three phase synchronous machine describe the construction of three
phase synchronous  machines  particularly  the  rotor  stator  windings  and the  rotor  saliency  develop  and manipulate  an
equivalent  circuit  model  for  the  three phase synchronous machine sketch  the  phasor  diagram of  a  non salient  poles
synchronous machine operating at  various modes operation such as no load operation motor  operation and generator
operation investigate the influence of the rotor saliency on machine performance perform open and short circuit tests in order
to  determine the  equivalent  circuit  parameters  of  a  synchronous machine identify  the  applications  of  the  three phase
synchronous machines in industry and utility list and explain the conditions of parallel operation of a group of synchronous
generators  evaluate  the  performance  of  the  synchronous  condenser  and  describe  the  power  flow  control  between  a
synchronous condenser and the utility in both modes over and under excited explain the principles of controlling the output
voltage and frequency of a synchronous

this book aims to offer a thorough study and reference textbook on electrical machines and drives the basic idea is to start
from the pure electromagnetic principles to derive the equivalent circuits and steady state equations of the most common
electrical machines in the first parts although the book mainly concentrates on rotating field machines the first two chapters are
devoted to transformers and dc commutator machines the chapter on transformers is included as an introduction to induction
and synchronous machines their electromagnetics and equivalent circuits chapters three and four offer an in depth study of
induction and synchronous machines respectively starting from their electromagnetics steady state equations and equivalent
circuits are derived from which their basic properties can be deduced the second part discusses the main power electronic
supplies  for  electrical  drives  for  example  rectifiers  choppers  cycloconverters  and  inverters  much  attention  is  paid  to  pwm
techniques for inverters and the resulting harmonic content in the output waveform in the third part electrical drives are
discussed combining the traditional rotating field and dc commutator electrical machines treated in the first part and the power
electronics of part two field orientation of induction and synchronous machines are discussed in detail as well as direct torque
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control in addition also switched reluctance machines and stepping motors are discussed in the last chapters finally part 4 is
devoted to the dynamics of traditional electrical machines also for the dynamics of induction and synchronous machine drives
the electromagnetics are used as the starting point to derive the dynamic models throughout part 4 much attention is paid to
the derivation of analytical models but of course the basic dynamic properties and probable causes of instability of induction
and synchronous machine drives are discussed in detail as well with the derived models for stability in the small as starting
point in addition to the study of the stability in the small a chapter is devoted to large scale dynamics as well e g sudden short
circuit of synchronous machines the textbook is used as the course text for the bachelor s and master s programme in
electrical and mechanical engineering at the faculty of engineering and architecture of ghent university parts 1 and 2 are taught
in the basic course fundamentals of electric drives in the third bachelor part 3 is used for the course controlled electrical drives
in the first master while part 4 is used in the specialised master on electrical energy

this book includes my lecture notes for electrical machines course the book is divided to different learning parts part 1 apply
basic physical concepts to explain the operation and solve problems related to electrical machines part 2 explain the principles
underlying the performance of  three phase electrical  machines part  3  analyse operate and test  three phase induction
machines part 4 investigate the performance design operation and testing of the three phase synchronous machine

this book includes my lecture notes for electrical machines course the construction operation and testing of three phase
electrical machines are presented the physical concepts and basic laws governing electrical machines operation such as
faraday s law ampere biot savart s law and len s law are introduced and the principles underlying the performance of three
phase electrical machines are subsequently explained practical laboratories are utilised to reinforce concepts the book is
divided to different learning parts part 1 apply basic physical concepts to explain the operation and solve problems related to
electrical machines part 2 explain the principles underlying the performance of three phase electrical machines part 3 analyse
operate and test three phase induction machines part 4 investigate the performance design operation and testing of the three
phase synchronous machine part1 apply basic physical concepts to explain the operation and solve problems related to
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electrical machines describe the construction of simple magnetic circuits both with and without an air gap explain the basic
laws which govern the electrical machine operation such as faraday s law ampere biot savart s law and lenz s law apply
faraday s law of electromagnetic induction ampere biot savart s law and lenz s law to solve for induced voltage and currents in
relation to simple magnetic circuits with movable parts illustrate the principle of the electromechanical energy conversion in
magnetic circuits  with movable parts part  2 explain the principles underlying the performance of  three phase electrical
machines compare and contrast concentric and distributed windings in three phase electrical machines identify the advantages
of distributed windings applied to three phase machines explain how the pulsating and rotating magnetic fields are produced in
distributed windings calculate the synchronous speed of a machine based on its number of poles and frequency of the supply
describe the process of torque production in multi phase machines part 3 analyse operate and test three phase induction
machines calculate the slip of an induction machine given the operating and synchronous speeds calculate and compare
between different torques of a three phase induction machine such as the locked rotor or starting torque pull up torque
breakdown torque full load torque or braking torque develop and manipulate the equivalent circuit model for the three phase
induction machine analyse and test experimentally the torque speed and current speed characteristics of induction machines
and discuss the effects of varying such motor parameters as rotor resistance supply voltage and supply frequency on motor
torque speed characteristics perform no load and blocked rotor tests in order to determine the equivalent circuit parameters of
an induction machine explore various techniques to start an induction motor identify the applications of the three phase
induction machines in industry and utility classify the insulations implemented in electrical machines windings and identify the
factors affecting them 4 investigate the performance design operation and testing of the three phase synchronous machine
describe the construction of three phase synchronous machines particularly the rotor stator windings and the rotor saliency
develop and manipulate an equivalent circuit model for the three phase synchronous machine sketch the phasor diagram of a
non salient poles synchronous machine operating at various modes operation such as no load operation motor operation and
generator operation investigate the influence of the rotor saliency on machine performance perform open and short circuit tests
in order to determine the equivalent circuit parameters of a synchronous machine identify the applications of the three phase
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synchronous machines in industry and utility

rotating electric machines are electric machines that are used to convert mechanical energy into electrical energy there are
three basic types of rotating electric machines namely the dc machine the polyphase synchronous machine and the polyphase
induction machine steel copper and aluminum are the three materials commonly used in manufacturing these machines
rotating electric machines consists of two parts the rotor and the stator the rotor is the cylindrical rotating component whereas
the stator is the annular stationary component these components are made of a magnetic material which conducts magnetic
flux necessary for energy conversion process in the case of synchronous and dc machines the magnetic field is generated by
field poles induced by the use of direct current rotating motors can be controlled by simple start stop functions or may involve
complex controls that regulate motor output parameters such as shaft speed and acceleration this book includes some of the
vital pieces of work being conducted across the world on various topics related to the analysis modeling and control of rotating
electric machines it aims to serve as a resource guide for students and experts alike and contribute to the growth of study on
this subject

this popular easy to read book offers a comprehensive yet unique treatment of  electrical  machines and their  historical
development electrical machines and their applications third edition covers an in depth analysis of machines augmented with
ample examples which makes it suitable for both those who are new to electric machines and for those who want to deepen
their knowledge of electric machines this book provides a thorough discussion of electrical machines it starts by reviewing the
basics of concepts needed to fully understand the machines e g three phase circuits and fundamentals of energy conversion
and continues to discuss transformers induction machines synchronous machines dc machines and other special machines
and their dynamics this natural progression creates a unifying theme and helps the reader appreciate how the same physical
laws of energy conversion govern the operation and dynamics of different machine types the text is sprinkled with ample
examples to further solidify the discussed concepts several well placed appendices make the book self contained and even
easier to follow this book is part of a series on power system topics originally authored by the late turan gönen the book has



Theory Of Electrical Machines Part I

10 Theory Of Electrical Machines Part I

been edited by ali mehrizi sani to bring it up to date while maintaining its original charm both new and seasoned readers for
gönen s books will find this new edition a much awaited update to the second edition
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