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Offers key concepts of electrical machines
embedded with solved examples,  review
questions,  illustrations  and  open  book
questions.
In this book, highly qualified scientists pre-
sent  their  recent  research motivated by
the importance of electric machines. It ad-
dresses advanced studies for high-speed
electrical machine design, mechanical de-
sign of rotors with surface-mounted perma-
nent magnets, design of motor drive for
brushless DC motor, single-phase motors
for household applications, battery electric
propulsion systems for competition racing
applications, robust diagnosis by observer
using the bond graph approach, a DC mo-
tor simulator based on virtual instrumenta-
tion, start-up of a PID fuzzy logic embedd-
ed control system for the speed of a DC
motor using LabVIEW, advanced control of
the permanent magnet synchronous motor
and optimization of fuzzy logic controllers
by particle swarm optimization to increase
the lifetime in power electronic stages.
The second edition of this must-have refer-
ence covers power quality issues in four
parts, including new discussions related to
renewable  energy  systems.  The  first  part
of the book provides background on caus-
es,  effects,  standards,  and measurements
of power quality and harmonics. Once the
basics are established the authors move
on to  harmonic  modeling  of  power  sys-
tems, including components and appara-
tus  (electric  machines).  The  final  part  of
the book is devoted to power quality miti-
gation approaches and devices,  and the
fourth part extends the analysis to power
quality solutions for renewable energy sys-
tems. Throughout the book worked exam-
ples and exercises provide practical appli-
cations,  and  tables,  charts,  and  graphs
offer useful data for the modeling and anal-
ysis of power quality issues. Provides theo-
retical  and  practical  insight  into  power
quality problems of electric machines and
systems 134 practical application (exam-
ple) problems with solutions 125 problems
at the end of chapters dealing with practi-
cal  applications  924  references,  mostly

journal articles and conference papers, as
well  as  national  and  international  stan-
dards and guidelines
This book is devoted to students, PhD stu-
dents, postgraduates of electrical engineer-
ing,  researchers,  and  scientists  dealing
with the analysis, design, and optimization
of electrical machine properties. The pur-
pose is to present methods used for the
analysis of transients and steady-state con-
ditions.  In  three  chapters  the  following
methods are presented: (1) a method in
which the parameters (resistances and in-
ductances) are calculated on the basis of
geometrical dimensions and material prop-
erties made in the design process, (2) a
method  of  general  theory  of  electrical
machines, in which the transients are in-
vestigated in two perpendicular axes, and
(3) FEM, which is a mathematical method
applied to electrical machines to investi-
gate many of their properties.
A unique approach to sensorless control
and  regulator  design  of  electric  drives
Based on the author's vast industry experi-
ence and collaborative works with other in-
dustries, Control of Electric Machine Drive
Systems is packed with tested, implement-
ed,  and  verified  ideas  that  engineers  can
apply  to  everyday  problems  in  the  field.
Originally published in Korean as a text-
book, this highly practical updated version
features the latest information on the con-
trol of electric machines and apparatus, as
well as a new chapter on sensorless con-
trol of AC machines, a topic not covered in
any other publication. The book begins by
explaining  the  features  of  the  electric
drive system and trends of development in
related technologies, as well as the basic
structure and operation principles of the
electric machine. It also addresses steady
state  characteristics  and  control  of  the
machines and the transformation of physi-
cal variables of AC machines using refer-
ence frame theory in order to provide a
proper  foundation  for  the  material.  The
heart of the book reviews several control
algorithms of electric machines and power
converters, explaining active damping and
how to regulate current, speed, and posi-

tion in a feedback manner. Seung-Ki Sul in-
troduces tricks to enhance the control per-
formance of the electric machines, and the
algorithm to detect the phase angle of an
AC source and to control DC link voltages
of power converters. Topics also covered
are: Vector control Control algorithms for
position/speed  sensorless  drive  of  AC
machines Methods for identifying the pa-
rameters of electric machines and power
converters The matrix algebra to model a
three-phase AC machine in d-q-n axes Ev-
ery  chapter  features  exercise  problems
drawn  from  actual  industry  experience.
The  book  also  includes  more  than  300
figures  and  offers  access  to  an  FTP  site,
which provides MATLAB programs for se-
lected  problems.  The  book's  practicality
and realworld relatability make it an invalu-
able resource for professionals and engi-
neers involved in the research and devel-
opment of electric machine drive business,
industrial drive designers, and senior un-
dergraduate and graduate students. To ob-
tain  instructor  materials  please  send an
email to pressbooks@ieee.org To visit this
book's  FTP  site  to  download  MATLAB
codes, please click on this link: ftp://ftp.wi-
ley.com/public/sci_tech_med/electric_-
machine/  MATLAB codes  are  also  down-
loadable from Wiley Booksupport Site at
http://booksupport.wiley.com
The  HVDC  Light[trademark]  method  of
transmitting electric power. Introduces stu-
dents to an important new way of carrying
power to remote locations. Revised, refor-
matted  Instructor's  Manual.  Provides  in-
structors with a tool that is much easier to
read. Clear, practical approach.
The reliability of induction motors is a ma-
jor requirement in many industrial applica-
tions. It is especially important where an
unexpected breakdown might result in the
interruption of critical services such as mili-
tary  operations,  transportation,  aviation,
and medical applications. Advanced Condi-
tion Monitoring and Fault Diagnosis of Elec-
tric Machines is a collection of innovative
research  on  various  issues  related  to
machinery condition monitoring, signal pro-
cessing and conditioning, instrumentation
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and measurements, and new trends in con-
dition monitoring. It also pays special at-
tention  to  the  fault  identification  process.
While highlighting topics including spectral
analysis, electrical engineering, and bear-
ing faults, this book is an ideal reference
source for electrical engineers, mechanical
engineers, researchers, and graduate-level
students seeking current research on vari-
ous methods of maintaining machinery.
A handy supplement and quick reference
guide, this book covers the major gamut of
Electric Machines including DC Machines,
Transformers,  Induction  Machines  and
Synchronous  Machines.
General Airgap Field Modulation Theory for
Electrical Machines Introducing a new theo-
ry for electrical machines Air-gap magnetic
field  modulation  phenomena  have  been
widely  observed  in  electrical  machines.
This  book  serves  as  the  first  English-lan-
guage overview of these phenomena, as
well as developing systematically for the
first time a general theory by which to un-
derstand and research them. This theory
not only serves to unify analysis  of  dis-
parate electrical machines, from conventio-
nal DC machines, induction machines, and
synchronous machines to unconventional
flux-switching  permanent  magnet
machines,  Vernier  machines,  doubly-fed
brushless  machines  etc.,  but  also  paves
the way towards the creation of new elec-
trical machine topologies. General Airgap
Field  Modulation  Theory  for  Electrical
Machines includes both overviews of key
concepts in electrical machine engineering
and  in-depth  specialized  analysis  of  the
novel theory itself. It works through the ap-
plications of the developed theory before
proceeding to both qualitative analysis of
the theory’s operating principles and quan-
titative analysis of its parameters. Readers
will  also find: The collective experience of
four award-winning authors with long re-
cords of international scholarship on this
subject Three separate chapters covering
the  principal  applications  of  the  theory,
with detailed examples Discussion of po-
tential innovations made possible by this
theory  General  Airgap  Field  Modulation
Theory for Electrical Machines is an essen-
tial introduction to this theory for postgrad-
uates,  researchers,  and  electrical  engi-
neers.
This new edition combines the traditional
areas of electric machinery with the latest
in modern control and power electronics. It
includes  coverage  of  multi-machine  sys-
tems, brushless motors and switched reluc-
tance motors, as well as constant flux and
constant current operation of induction mo-
tors. It also features additional material on
new solid state devices such as Insulated

Gate  Bipolar  Transistors  and  MOS-Con-
trolled Thrysistors.
This book covers a brief history of electrici-
ty, fundamentals of electrostatic and elec-
tromagnetic fields, torque generation, mag-
netic  circuits  and  detailed  performance
analysis  of  transformers  and  rotating
machines. It also discusses the concept of
generalised  machine  which  can  emulate
the  dynamic  and  steady  state  perfor-
mance of DC and AC machines. To serve
the  specific  applications  of  drive  systems
in industries, many new types of motors
are developed in the last few decades. A
separate chapter on ‘Special Machines’ is
included in this book so that the students
should be made aware of these new devel-
opments.  The book covers the syllabi  of
many universities in India for a course in
Electrical  Machines.  Therefore,  this  book
would serve the needs of the undergradu-
ate students of Electrical Engineering.
This  comprehensive textbook covers  the
syllabus of electrical machines of almost
all the Indian universities. The language of
the book is simple and easy to understand
and each topic is well illustrated by exam-
ples and figures. The book can be used by
the students for self-teaching. It deals in
electromagnetism and discusses the elec-
tromechanical  energy  conversion  princi-
ples. The text explains the principles and
working  of  transformers,  synchronous
machines and three-phase induction mo-
tors. The book also deals with other spe-
cial  types  of  machines  including  single
phase induction motor. This book is primar-
ily intended for undergraduate students of
electrical engineering. Key Features • Con-
tains a large number of solved problems
and review questions in each chapter.  •
Supplements a large number of multiple
choice questions and numerical problems
with their answers in each chapter. • Pro-
vides an elaborate and systematic analysis
of working principle, application and con-
struction of each electrical machine.
The  importance  of  various  electrical
machines is well known in the various engi-
neering fields. The book provides compre-
hensive coverage of the synchronous gen-
erators (alternators), synchronous motors,
three  phase  and  single  phase  induction
motors and various special machines. The
book is  structured to  cover  the key as-
pects of the course Electrical Machines - II.
The book starts with the explanation of ba-
sics of  synchronous generators including
construction,  winding  details  and  e.m.f.
equation. The book then explains the con-
cept  of  armature  reaction,  phasor  dia-
grams, regulation and various methods of
finding  the  regulation  of  alternator.  Step-
wise  explanation  and  simple  techniques

used to elaborate these methods is the fea-
ture  of  this  book.  The  book  further  ex-
plains the concept of synchronization of al-
ternators, two reaction theory and parallel
operation of  alternators.  The chapter  on
synchronous motor provides the detailed
discussion of construction, working princi-
ple, behavior on load, analysis of phasor di-
agram, Vee and Inverted Vee curves, hunt-
ing and applications. The book further ex-
plains the three phase induction motors in
detail. It includes the construction, work-
ing,  effect of  slip,  torque equation,  torque
ratios,  torque-slip  characteristics,  losses,
power flow, equivalent circuit, effect of har-
monics on the performance and applica-
tions. This chapter includes the discussion
of induction generator and synchronous in-
duction motor. The detailed discussion of
circle diagram is also included in the book.
The  book  teaches  the  various  starting
methods, speed control methods and elec-
trical braking methods of three phase in-
duction motors. Finally, the book gives the
explanation of various single phase induc-
tion motors and special machines such as
reluctance motor, hysteresis motor, repul-
sion motor, servomotors and stepper mo-
tors. The discussion of magnetic levitation
is also incorporated in the book. The book
uses plain, lucid language to explain each
topic.  The  book  provides  the  logical
method of explaining the various compli-
cated  topics  and  stepwise  methods  to
make  the  understanding  easy.  Each
chapter is well supported with necessary il-
lustrations, self explanatory diagrams and
variety of solved problems. The book ex-
plains the philosophy of the subject which
makes the understanding of the concepts
very clear and makes the subject more in-
teresting.
Presents  the  latest  electrical  regulation
code that is applicable for electrical wiring
and  equipment  installation  for  all  build-
ings, covering emergency situations, own-
er  liability,  and  procedures  for  ensuring
public and workplace safety.
This book brings together in a single vol-
ume the theory, construction, design, con-
trol  electronics,  and in-depth analysis  of
several non-traditional machines such as
stepper motors, switched reluctance mo-
tors,  permanent  magnet  DC  machines,
brushless DC machines, and linear induc-
tion machines. These machines are finding
ever-increasing  applications,  typically  in
position  control  systems,  robotics  and
mechatronics,  electric vehicles,  and high
speed transportation. A particular feature
of this book is that it does not stop at the
basic  principles  of  these  complex
machines but goes on to cover recent de-
velopments and current research, making
it useful for senior graduate students and
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research  scholars  in  the  field  of  electrical
machines and drives.
This is a single-volume book on 'electrical
machines' that teaches the subject precise-
ly and yet with amazing clarity. The extent
has been kept in control so that the entire
subject can be covered by students within
the limited time of the semesters. Thus,
they  will  not  have  to  consult  multiple
books  anymore.  The discussions  of  con-
cepts include the modern trends used in in-
dustry, like efficient transformers, efficient
induction  motors,  DC  drives,  and  the
problems related to them.
Traditionally, electrical machines are clas-
si?ed  into  d.  c.  commutator  (brushed)
machines,  induction  (asynchronous)
machines and synchronous machines. Th-
ese three types of electrical machines are
still regarded in many academic curricula
as fundamental types, despite that d. c.
brushed  machines  (except  small  machi-
nes) have been gradually abandoned and
PM  brushless  machines  (PMBM)  and
switched reluctance machines (SRM) have
been in mass p-  duction and use for at
least two decades. Recently, new topolo-
gies of high torque density motors, high
speed motors, integrated motor drives and
special  motors  have  been  developed.
Progress in electric machines technology
is stimulated by new materials, new areas
of applications, impact of power electron-
ics, need for energy saving and new tech-
nological challenges. The development of
electric  machines in  the next  few years
will  mostly  be  stimulated  by  computer
hardware,  residential  and public  applica-
tions  and  transportation  systems  (land,
sea and air). At many Universities teaching
and research strategy oriented towards el-
trical machinery is not up to date and has
not been changed in some co- tries almost
since the end of the WWII. In spite of many
excellent  academic  research  achieve-
ments,  the  academia–industry  collabora-
tion and technology transfer are underesti-
mated or, quite often, neglected. Underes-
timation of the role of industry, unfamiliari-
ty with new trends and restraint from tech-
nology transfer results, with time, in lack
of external ?nancial support and drastic -
cline in the number of students interested
in Power Electrical Engineering.
Electric  Machinery  Fundamentals  contin-
ues  to  be  a  best-selling  machinery  text
due to its accessible, student-friendly cov-
erage  of  the  important  topics  in  the  field.
Chapmanâ€™s clear writing persists in be-
ing one of the top features of the book. Al-
though not a book on MATLAB, the use of
MATLAB has been enhanced in the fourth
edition. Additionally, many new problems
have been added and remaining ones mod-

ified.  Electric  Machinery  Fundamentals  is
also accompanied by a website the pro-
vides solutions for instructors, as well as
source code, MATLAB tools, and links to im-
portant sites for students.
For over 15 years "Principles of Electrical
Machines�  is  an  ideal  text  for  students
who look to gain a current and clear under-
standing of the subject as all theories and
concepts are explained with lucidity and
clarity. Succinctly divided in 14 chapters,
the book delves into important concepts of
the subject which include Armature Reac-
tion and Commutation,  Single-phase Mo-
tors,  Three-phase  Induction  motors,
Synchronous Motors, Transformers and Al-
ternators  with  the  help  of  numerous
figures  and  supporting  chapter-end  ques-
tions  for  retention.
This book is a sequel to the author's DC
Machines & Transformers. Comprehensive,
lucid and student?friendly, it adopts a self-
?study approach and is aimed at demystify-
ing the subject for students who consider
'Electric  Machines'  too  tough.  The  book
covers Induction Machines in 8 chapters
and Synchronous Machines in 9 chapters.
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 princi-
ples to derive the equivalent circuits and
steady-state equations of the most com-
mon electrical  machines  (in  the  first  part-
s). 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 cir-
cuits.  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  de-
duced.  The  second  part  discusses  the
main power-electronic supplies for electri-
cal  drives,  for  example  rectifiers,  chop-
pers, cycloconverters and inverters. Much
attention is paid to PWM techniques for in-
verters and the resulting harmonic content
in the output waveform. In the third part,
electrical drives are discussed, combining
the traditional (rotating field and DC com-
mutator) electrical machines treated in the
first part and the power electronics of part
two.  Field  orientation  of  induction  and
synchronous machines are discussed in de-
tail, as well as direct torque control. In ad-
dition, 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 induc-
tion 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 induc-
tion and synchronous machine drives are
discussed in detail  as well,  with the de-
rived models for stability in the small as
starting point. In addition to the study of
the stability in the small, a chapter is de-
voted to large-scale dynamics as well (e.g.
sudden short-circuit of synchronous machi-
nes). The textbook is used as the course
text for the Bachelor’s and Master’s pro-
gramme in electrical and mechanical engi-
neering at the Faculty of Engineering and
Architecture of Ghent University.  Parts 1
and 2 are taught in the basic course ’Fun-
damentals 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 spe-
cialised master on electrical energy.
This book covers the complete syllabi pre-
scribed for undergraduate courses in elec-
trical, electronics, mechanical and instru-
mentation  engineering  offered  by  various
Indian  universities.  The objective  of  this
text is to provide thorough knowledge in
the  emerging  field  of  special  electrical
machines. It discusses the stepper motor,
switched  reluctance  motor,  permanent
magnet dc and ac motors,  brushless dc
motors, single phase special electric mo-
tors, servomotors, linear electric machines
and  permanent  magnet  axial  flux
machines. Key Features • Chapter on per-
manent  magnet  axial  flux  machines  (not
available in other Indian authors' books) •
Numerous worked-out examples • Based
on classroom tested materials • Simplified
mathematical analysis Besides undergradu-
ate students, the book will also be useful
to the postgraduate students specialising
in drives and control,  power electronics,
control systems and mechatronics.
A presentation of the theory of brushless
d.c.  drives  to  help  engineers  appreciate
the  potential  of  such  motors  and  apply
them more widely, by taking into account
developments in permanent-magnet mate-
rials,  power  semiconductors,  electronic
control  and  motor  design.
Any  electrical  device  that  transmits  or
modifies energy to perform or assist in the
performance of human tasks is an electric
machine. This technology is used daily in
all industries around the world. The author
emphasizes in this book the modeling and
methods for high performance control of
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electric  machines,  based  on  elementary
classical  physics,  with  an  emphasis  on
high performance control methods. A ma-
jor  reason  for  writing  this  book  was  to
make the modeling assumptions as clear
as possible and to show that the magnetic
and  electric  fields  satisfy  Maxwell's  equa-
tions. (Midwest).
In one complete volume, this essential ref-
erence presents an in-depth overview of
the theoretical  principles and techniques
of electrical  machine design. This timely
new  edition  offers  up-to-date  theory  and
guidelines  for  the  design  of  electrical
machines, taking into account recent ad-
vances in permanent magnet machines as
well as synchronous reluctance machines.
New coverage includes: Brand new mate-
rial on the ecological impact of the motors,
covering the eco-design principles of rotat-
ing electrical machines An expanded sec-
tion on the design of permanent magnet
synchronous machines, now reporting on
the design of tooth-coil, high-torque perma-
nent magnet machines and their proper-
ties Large updates and new material  on
synchronous reluctance machines, air-gap
inductance, losses in and resistivity of per-
manent magnets (PM), operating point of
loaded PM circuit, PM machine design, and
minimizing the losses in electrical machi-
nes> End-of-chapter exercises and new di-
rect design examples with methods and so-
lutions to real design problems> A supple-
mentary website  hosts  two machine de-
sign examples created with MATHCAD: ro-
tor surface magnet permanent magnet ma-
chine and squirrel cage induction machine
calculations. Also a MATLAB code for opti-
mizing the design of an induction motor is
provided  Outlining  a  step-by-step  se-
quence of machine design, this book en-
ables electrical machine designers to de-
sign rotating electrical  machines.  With a
thorough  treatment  of  all  existing  and
emerging  technologies  in  the  field,  it  is  a
useful manual for professionals working in
the diagnosis of  electrical  machines and

drives. A rigorous introduction to the theo-
retical  principles  and  techniques  makes
the book invaluable to senior electrical en-
gineering  students,  postgraduates,  re-
searchers and university lecturers involved
in  electrical  drives  technology and elec-
tromechanical energy conversion.
Compiles current research into the analy-
sis and design ofpower electronic convert-
ers  for  industrial  applications  andrenew-
able energy systems, presenting modern
and future applicationsof power electron-
ics  systems  in  the  field  of  electricalvehi-
cles With emphasis on the importance and
long-term viability of PowerElectronics for
Renewable  Energy  this  book  brings  to-
gether thestate of the art knowledge and
cutting-edge techniques in  variousstages
of research. The topics included are not
currentlyavailable for practicing profession-
als and aim to enable the readerto directly
apply the knowledge gained to their de-
signs. The bookaddresses the practical is-
sues  of  current  and future  electric  and-
plug-in  hybrid  electric  vehicles  (PHEVs),
and focuses primarily onpower electronics
and motor drives based solutions for elec-
tricvehicle  (EV)  technologies.  Propulsion
system requirements and motorsizing for
EVs is discussed, along with practical sys-
tem sizingexamples. Key EV battery tech-
nologies  are  explained  as  well  ascorre-
sponding  battery  management  issues.
PHEV power systemarchitectures and ad-
vanced  power  electronics  intensive
charginginfrastructures for EVs and PHEVs
are detailed. EV/PHEV interfacewith renew-
able energy is described, with practical ex-
amples. Thisbook explores new topics for
further  research  needed  world-wide,and
defines existing challenges, concerns, and
selected problemsthat comply with interna-
tional trends, standards, and programs for-
electric  power  conversion,  distribution,
and sustainable energydevelopment. It will
lead to the advancement of the currents-
tate-of-the art applications of power elec-
tronics  for  renewableenergy,  transporta-

tion,  and  industrial  applications  and will
helpadd experience in the various indus-
tries and academia about theenergy con-
version technology and distributed energy-
sources. Combines state of the art global
expertise to present thelatest research on
power  electronics  and its  application  in-
transportation,  renewable  energy  and
different  industrialapplications  Offers  an
overview of existing technology and future
trends,with  discussion  and  analysis  of
different  types  of  converters  andcontrol
techniques (power converters, high perfor-
mance powerdevices, power system, high
performance control system and novelap-
plications) Systematic explanation to pro-
vide researchers with enoughbackground
and understanding to go deeper in the top-
ics covered inthe book
This book is part of a three-book series.
Ned Mohan has been a leader in EES edu-
cation and research for decades, as author
of  the  best-selling  text/reference  Power
Electronics. This book emphasizes applica-
tions of electric machines and drives that
are essential for wind turbines and electric
and hybrid-electric vehicles. The approach
taken is unique in the following respects: A
systems  approach,  where  Electric
Machines are covered in the context of the
overall  drives with applications that  stu-
dents can appreciate and get enthusiastic
about;  A fundamental  and physics-based
approach that not only teaches the analy-
sis of electric machines and drives, but al-
so prepares students for learning how to
control them in a graduate level course;
Use  of  the  space-vector-theory  that  is
made easy to understand. They are intro-
duced in this book in such a way that stu-
dents can appreciate their physical basis;
A  unique  way  to  describe  induction
machines that clearly shows how they go
from the motoring-mode to the generat-
ing-mode, for example in wind and electric
vehicle applications, and how they ought
to be controlled for the most efficient oper-
ation.


