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By K Murugesh Kumar
Discover the history, underpinnings, and applications of one
of the most important theories in electrical engineering In
Reference Frame Theory, author Paul Krause delivers a
comprehensive and thorough examination of his sixty years of
work in reference frame theory. From the arbitrary reference
frame, to the coining of the title "reference frame theory," to
the recent establishment of the basis of the theory, the author
leaves no stone unturned in his examination of the
foundations and niceties of this area. The book begins with
an integration of Tesla's rotating magnetic field with reference
frame theory before moving on to describe the link between
reference frame theory and symmetrical induction machines
and synchronous machines. Additional chapters explore the
field orientation of brushless DC drives and induction machine
drives. The author concludes with a description of many of
the applications that make use of reference frame theory. The
comprehensive and authoritative Reference Frame Theory
also covers topics like: A brief introduction to the history of
reference frame theory Discussions of Tesla's rotating
magnetic field and its basis of reference frame theory
Examinations of symmetrical induction and synchronous
machines, including flux-linkage equations and equivalent
circuits Applications of reference frame theory to neglecting
stator transients, multiple reference frames, and symmetrical
components Perfect for power engineers, professors, and
graduate students in the area of electrical engineering,
Reference Frame Theory also belongs on the bookshelves of
automotive engineers and manufacturing engineers who
frequently work with electric drives and power systems. This
book serves as a powerful reference for anyone seeking
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assistance with the fundamentals or intricacies of reference
frame theory.
With numerous chapter problems and worked-out examples,
this book presents a general introduction to electric machines,
including their rating and certain economic considerations.
Using a tradition presentation, the author includes a
discussion of magnetic circuits and transformers,
conventional dc, induction and synchronous machines. He
closes with coverage of dynamics of electromechanical
systems and incremental-motion electromechanical systems.
The two major broad applications of electrical energy are
information processing and energy processing. Hence, it is no
wonder that electric machines have occupied a large and
revered space in the field of electrical engineering. Such an
important topic requires a careful approach, and Charles A.
Gross' Electric Machines offers the most balanced,
application-oriented, and modern perspective on
electromagnetic machines available. Written in a style that is
both accessible and authoritative, this book explores all
aspects of electromagnetic-mechanical (EM) machines.
Rather than viewing the EM machine in isolation, the author
treats the machine as part of an integrated system of source,
controller, motor, and load. The discussion progresses
systematically through basic machine physics and principles
of operation to real-world applications and relevant control
issues for each type of machine presented. Coverage ranges
from DC, induction, and synchronous machines to specialized
machines such as transformers, translational machines, and
microelectromechanical systems (MEMS). Stimulating
example applications include electric vehicles, wind energy,
and vertical transportation. Numerous example problems
illustrate and reinforce the concepts discussed. Along with
appendices filled with unit conversions and background
material, Electric Machines is a succinct, in-depth, and
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complete guide to understanding electric machines for novel
applications.
Designed Primarily For Courses In Operational Amplifier And
Linear Integrated Circuits For Electrical, Electronic,
Instrumentation And Computer Engineering And Applied
Science Students. Includes Detailed Coverage Of Fabrication
Technology Of Integrated Circuits. Basic Principles Of
Operational Amplifier, Internal Construction And Applications
Have Been Discussed. Important Linear Ics Such As 555
Timer, 565 Phase-Locked Loop, Linear Voltage Regulator Ics
78/79 Xx And 723 Series D-A And A-D Converters Have
Been Discussed In Individual Chapters. Each Topic Is
Covered In Depth. Large Number Of Solved Problems,
Review Questions And Experiments Are Given With Each
Chapter For Better Understanding Of Text.Salient Features
Of Second Edition * Additional Information Provided
Wherever Necessary To Improve The Understanding Of
Linear Ics. * Chapter 2 Has Been Thoroughly Revised. * Dc &
Ac Analysis Of Differential Amplifier Has Been Discussed In
Detail. * The Section On Current Mirrors Has Been
Thoroughly Updated. * More Solved Examples, Pspice
Programs And Answers To Selected Problems Have Been
Added.
The book discusses the modeling of induction and
synchronous machines aimed at the synthesis of dedicated
control strategies. The first part focuses on induction
machines (IMs), and starts with the analysis of the principle of
operation, which is based on the induction phenomenon. It
then establishes the a-b-c model, assuming a sinusoidal
spatial repartition of the air gap flux density, a linear magnetic
circuit, and constant phase resistors. The a-b-c model
enables the establishment of a state representation of the
induction machine. Then, the Park transformation is
introduced and applied to the IM a-b-c model, leading to its
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Park one, which is then used to analyze the IM steady-state
operation. The chapter also includes a case study dealing
with the doubly fed induction machine, which is widely
integrated in wind power generating systems. Following the
introduction of the continuous development of synchronous
machines (SMs), the second part establishes the a-b-c model
for salient pole machines. Then, the Park transformation is
applied to the established a-b-c model, leading to the Park
one. The section highlights the formulation and analysis of
the electromagnetic torque, with its synchronizing and
reluctant components investigated in terms of the torque
angle. Subsequently, it characterizes the operation at (i)
maximum torque and (ii) unity power factor before focusing
on the flux weakening approaches that could be implemented
in SMs considering both smooth and salient pole topologies.
Lastly, it presents a case study dealing with an investigation
of the main features of the electric drive unit of a hybrid
propulsion system and the possibility of their improvement,
with an emphasis on the extension of the flux weakening
range.
Alternating current (AC) induction and synchronous machines
are frequently used in variable speed drives with applications
ranging from computer peripherals, robotics, and machine
tools to railway traction, ship propulsion, and rolling mills. The
notable impact of vector control of AC drives on most
traditional and new technologies, the multitude of practical
configurations proposed, and the absence of books treating
this subject as a whole with a unified approach were the
driving forces behind the creation of this book. Vector Control
of AC Drives examines the remarkable progress achieved
worldwide in vector control from its introduction in 1969 to the
current technology. The book unifies the treatment of vector
control of induction and synchronous motor drives using the
concepts of general flux orientation and the feed-forward
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(indirect) and feedback (direct) voltage and current vector
control. The concept of torque vector control is also
introduced and applied to all AC motors. AC models for drive
applications developed in complex variables (space phasors),
both for induction and synchronous motors, are used
throughout the book. Numerous practical implementations of
vector control are described in considerable detail, followed
by representative digital simulations and test results taken
from the recent literature. Vector Control of AC Drives will be
a welcome addition to the reference collections of electrical
and mechanical engineers involved with machine and system
design.
This book includes my lecture notes for electrical machines
course. The book is divided to different learning parts · Part 1Apply basic physical concepts to explain the operation and
solve problems related to electrical machines. · Part 2Explain the principles underlying the performance of threephase electrical machines. · Part 3- Analyse, operate and test
three-phase induction machines. · Part 4- Investigate the
performance, design, operation, and testing of the threephase 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
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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 multiphase machines. Part 3: Analyse, operate and test threephase induction machines. Calculate the slip of an induction
machine given the operating and synchronous speeds.
Calculate and compare between different torques of a threephase 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 threephase 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 nonsalient poles synchronous machine operating at various
modes operation, such as no-load operation, motor operation,
and generator operation. Investigate the influence of the rotor
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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.

Induction And Synchronous MachinesVikas
Publishing House
Analysis of induction motor performance is of
considerable interest given the extensive use of such
motors in conventional applications and in variablespeed drives. This paper presents a method of using
the electromagnetic transients program EMTP in
which the existing synchronous machine model is
slightly modified to perform as an induction machine.
This approach offers the advantage of using
essentially only one code for modelling both
induction and synchronous machines. The paper
discusses the similarities between the synchronous
and induction machine models, with reference to
equivalent circuits, and describes the code
modifications needed to enable a synchronous
machine model to perform induction motor
simulations. The paper concludes with a case study
of the modelling of the start-up of a large induction
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motor.
Principles of Electric Machines and Power
Electronics, Third Edition combines the traditional
areas of electric machinery with the latest in modern
control and power electronics. Multi-machine
systems, brushless motors, and switched reluctance
motors are covered, as well as constant flux and
constant current operation of induction motors.
Additional material is included on new solid state
devices such as Insulated Gate Bipolar Transistors
and MOS-Controlled Thyristors.
"AC Machine Systems" stresses both analysis
methods and operating performances of AC machine
systems, including variable speed drive system of
AC machines with power electronics and control
devices, power energy system composed of AC
machines and power lines, special machine system
with special machines and special loads, electric
machine system consisting of AC machines and
excitation devices. Based on a single coil, the MultiLoop Theory is thoroughly described, and examples
of how to use the new approach are presented. This
book provides a new way for analyzing the AC
machine systems. This book is designed for the
researchers and postgraduates in the field of electric
machines and control. It's also a reference book for
related technicians. This book is written in memory
of Professor Jingde Gao, past-president of Tsinghua
University, Member of Chinese Academy of
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Sciences. Another two authors, Linzheng Zhang and
Xiangheng Wang both are Professors in Electrical
Engineering Dept. of Tsinghua University.
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 2Explain 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 complete new and innovative textbooks
provides a simple and easy concepts to learn about
Electrical Machine. This books will be extremely
helpful for undergraduate and postgraduate students
in engineering. This book consists exercises also
useful for GATE, NET, Civil Services, PSUs and
other competitive examinations.
The importance of electric motors is well known in
the various engineering fields. The book provides
comprehensive coverage of the various types of
electric motors including d.c. motors, three phase
and single phase induction motors, synchronous
motors, universal motor, a.c. servomotor, linear
induction motor and stepper motors. The book
covers all the details of d.c. motors including torque
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equation, back e.m.f., characteristics, types of
starters, speed control methods and applications.
The book also covers the various testing methods of
d.c. motors such as Swinburne's test, brake test,
retardation test, field test and Hopkinson's test. The
book further explains the three phase induction
motors in detail. It includes the production of rotating
magnetic field, construction, working, effect of slip,
torque equation, torque ratios, torque-slip
characteristics, losses, power flow, equivalent circuit,
effect of harmonics on the performance, circle
diagram and applications. This chapter also includes
the discussion of induction generator. The book
teaches the various starting methods and speed
control methods of three phase induction motors.
The book incorporates the explanation of various
single phase induction motors. The chapter on
synchronous motor provides the detailed discussion
of construction, working principle, behavior on load,
analysis of phasor diagram, Vee and Inverted Vee
curves, hunting, synchronous condenser and
applications. The book also teaches the various
special machines such as single phase commutator
motors, universal motor, a.c. servomotor, linear
induction motor and stepper motors. The book uses
plain, lucid language to explain each topic. The book
provides the logical method of explaining the various
complicated topics and stepwise methods to make
the understanding easy. Each chapter is well
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supported with necessary illustrations, self
explanatory diagrams and variety of solved
problems. The book explains the philosophy of the
subject which makes the understanding of the
concepts very clear and makes the subject more
interesting.
In one complete volume, this essential reference
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 advances in
permanent magnet machines as well as
synchronous reluctance machines. New coverage
includes: Brand new material on the ecological
impact of the motors, covering the eco-design
principles of rotating electrical machines An
expanded section on the design of permanent
magnet synchronous machines, now reporting on
the design of tooth-coil, high-torque permanent
magnet machines and their properties Large updates
and new material on synchronous reluctance
machines, air-gap inductance, losses in and
resistivity of permanent magnets (PM), operating
point of loaded PM circuit, PM machine design, and
minimizing the losses in electrical machines> End-ofchapter exercises and new direct design examples
with methods and solutions to real design problems>
A supplementary website hosts two machine design
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examples created with MATHCAD: rotor surface
magnet permanent magnet machine and squirrel
cage induction machine calculations. Also a
MATLAB code for optimizing the design of an
induction motor is provided Outlining a step-by-step
sequence of machine design, this book enables
electrical machine designers to design 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 theoretical principles and
techniques makes the book invaluable to senior
electrical engineering students, postgraduates,
researchers and university lecturers involved in
electrical drives technology and electromechanical
energy conversion.
The basic theory, principle of operation and
characteristics of transformers, three-phase
induction motors, single-phase induction motors,
synchronous machines and dc machines are dealt
with in Appendices to provide the background for the
design of these machines.
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
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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 2Explain 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
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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 threephase 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,
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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
Induction Machines Handbook: Transients, Control
Principles, Design and Testing presents a practical
up-to-date treatment of intricate issues with induction
machines (IM) required for design and testing in both
rather constant- and variable-speed (with power
electronics) drives. It contains ready-to-use industrial
design and testing knowledge, with numerous case
studies to facilitate a thorough assimilation of new
knowledge. Individual Chapters 1 through 14 discuss
in detail the following: Three- and multiphase IM
transients Single-phase source IM transients Superhigh-frequency models and behavior of IM Motor
specifications and design principles IM design below
100 kW and constant V1 and f1 IM design above
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100 kW and constant V1 and f1 IM design principles
for variable speed Optimization design Single-phase
IM design Three-phase IM generators Single-phase
IM generators Linear induction motors Testing of
three-phase IMs Single-phase IM testing Fully
revised and amply updated to add the new
knowledge of the last decade, this third edition
includes special sections on Multiphase IM models
for transients Doubly fed IMs models for transients
Cage-rotor synchronized reluctance motors Cagerotor PM synchronous motor Transient operation of
self-excited induction generator Brushless doubly fed
induction motor/generators Doubly fed induction
generators with D.C. output Linear induction motor
control with end effect Recent trends in IM testing
with power electronics Cage-PM rotor line-start IM
testing Linear induction motor (LIM) testing This upto-date book discusses in detail the transients,
control principles, and design and testing of various
IMs for line-start and variable-speed applications in
various topologies, with numerous case studies. It
will be of direct assistance to academia and industry
in conceiving, designing, fabricating, and testing IMs
(for the future) of various industries, from home
appliances, through robotics, e-transport, and
renewable energy conversion.
This book is a sequel to the author's DC Machines &
Transformers. Comprehensive, lucid and
student?friendly, it adopts a self?study approach and
Page 16/29

Bookmark File PDF Induction And Synchronous
Machines By K Murugesh Kumar
is aimed at demystifying 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 revised text remains the same as the previously
successful editions in that emphasis is on machine
performance rather than design, though design is
discussed where it bears on performance. Covers
transformers and standard polyphase machines. A
new chapter deals with types and applications of
special transformers, induction machines, and
synchronous machines. Other chapters have been
expanded and updated. Includes problems with
answers for each chapter.
Clear presentation of a new control process
appliedto induction machine (IM), surface mounted
permanentmagnet synchronous motor (SMPM-SM)
and interior permanent magnetsynchronous motor
(IPM-SM) Direct Eigen Control for Induction
Machines andSynchronous Motors provides a clear
and consise explanationof a new method in
alternating current (AC) motor control. Unlikesimilar
books on the market, it does not present various
controlalgorithms for each type of AC motor but
explains one methoddesigned to control all AC motor
types: Induction Machine (IM),Surface Mounted
Permanent Magnet Synchronous Motor (SMPM-SM)
(i.e.Brushless) and Interior Permanent Magnet
Synchronous Motor(IPM-SM). This totally new
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control method can be used not only forAC motor
control but also to control input filter current
andvoltage of an inverter feeding an AC motor.
Accessible and clear, describes a new fast type of
motorcontrol applied to induction machine (IM),
surface mountedpermanent magnet synchronous
motor (SM-PMSM) and interior permanentmagnet
synchronous motor (I-PMSM) with various examples
Summarizes a method that supersedes the two
known directcontrol solutions – Direct Self Control
and Direct TorqueControl – to be used for AC motor
control and to controlinput filter current and voltage
of an inverter feeding an ACmotor Presents
comprehensive simulations that are easy for the
readerto reproduce on a computer. A control
program is hostedon a companion website This book
is straight-forward with clear
mathematicaldescription. It presents simulations in a
way that is easy tounderstand and to reproduce on a
computer, whilst omitting detailsof practical hardware
implementation of control, in order for themain theory
to take focus. The book remains concise by leaving
outdescription of sensorless controls for all motor
types. Thesections on “Control Process”, “Real
TimeImplementation” and “Kalman Filter Observer
andPrediction” in the introductory chapters explain
how topractically implement, in real time, the
discretized control withall three types of AC motors.
In order, this bookdescribes induction machine,
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SMPM-SM, IPM-SM, and, applicationto LC filter
limitations. The appendixes present: PWM
vectorcalculations; transfer matrix calculation;
transfer matrixinversion; Eigen state space vector
calculation; and, transitionand command matrix
calculation. Essential reading for Researchers in the
field of drive control;graduate and post-graduate
students studying electric machines;electric
engineers in the field of railways, electric cars,
planesurface control, military applications. The
approach is alsovaluable for Engineers in the field of
machine tools, robots androlling mills.
For over 15 years "Principles of Electrical Machines”
is an ideal text for students who look to gain a
current and clear understanding 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 Reaction and Commutation, Singlephase Motors, Three-phase Induction motors,
Synchronous Motors, Transformers and Alternators
with the help of numerous figures and supporting
chapter-end questions for retention.
Interest in permanent magnet synchronous
machines (PMSMs) is continuously increasing
worldwide, especially with the increased use of
renewable energy and the electrification of
transports. This book contains the successful
submissions of fifteen papers to a Special Issue of
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Energies on the subject area of “Permanent Magnet
Synchronous Machines”. The focus is on permanent
magnet synchronous machines and the electrical
systems they are connected to. The presented work
represents a wide range of areas. Studies of control
systems, both for permanent magnet synchronous
machines and for brushless DC motors, are
presented and experimentally verified. Design
studies of generators for wind power, wave power
and hydro power are presented. Finite element
method simulations and analytical design methods
are used. The presented studies represent several of
the different research fields on permanent magnet
machines and electric drives.
This volume emphasizes the dynamics of electric
machines and their control by power electronic
devices in conjunction with microprocessors. Topics
considered include the space phasor model used to
study field-oriented control of induction and
synchronous machines and machine transients and
control.
The book deals with the problem area of the vector
control of the three-phase AC machines like that one
of the induction motor with squirrel-cage rotor
(IMSR), the permanentmagnet excited synchronous
motor (PMSM) and that one of the doubly fed
induction machine (DFIM) from the view of the
practical development. It is primarily about the use of
the IMSR as well as the PMSM in the electrical drive
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systems, at which the method of the field-oriented
control has been successful in the practice, and
about the use of the grid voltage oriented controlled
DFIM in the wind power plants. After a summary of
the basic structure of a field-oriented controlled threephase AC drive, the main points of the design and of
the application are explained. The detailed
description of the design rules forms the main
emphasis of the book. The description is expanded
and made understandable by numerous formulae,
pictures and diagrams. Using the basic equations,
first the continuous and then the discrete machine
models of the IMSR as well as of the PMSM are
derived. The vectorial two-dimensional current
controllers, which are designed with help of the
discrete models, are treated in detail in connection
with other essential problems like system boundary
condition and control variable limitation. Several
alternative controller configurations are introduced.
The voltage vector modulation, the field orientation
and the coordinate transformations are treated also
from the view of the practical handling. The problems
like the parameter identification, parameter
adaptation and the management of machine states,
which are normally regarded as abstract, are so
represented that the book reader does not receive
only attempts but also comprehensible solutions for
his system. The practical style in the description of
the design rules of the drive systems are also
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continued consistently for the wind power systems
using the DFIM. The represented control concept is
proven practically and can be regarded as
pioneering for new developments. The introduced
control structures of the three machine types have
led to a relatively mature stage of development in the
practice. Some disadvantages have nevertheless
remained at these linear control concepts, which
have to be cleared only with nonlinear controllers.
Going out from the structural nonlinearity of the
machines, the suitable nonlinear models are derived.
After that, nonlinear controllers are designed on the
basis of the method of the "exact linearization" which
proves to be the most suitable in comparison with
other methods like "backstepping-based or passivitybased designs".
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
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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 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
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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.
Analysis of Synchronous Machines, Second Edition
is a thoroughly modern treatment of an old subject.
Courses generally teach about synchronous
machines by introducing the steady-state per phase
equivalent circuit without a clear, thorough
presentation of the source of this circuit
representation, which is a crucial aspect. Taking a
different approach, this book provides a deeper
understanding of complex electromechanical drives.
Focusing on the terminal rather than on the internal
characteristics of machines, the book begins with the
general concept of winding functions, describing the
placement of any practical winding in the slots of the
machine. This representation enables readers to
clearly understand the calculation of all relevant selfand mutual inductances of the machine. It also helps
them to more easily conceptualize the machine in a
rotating system of coordinates, at which point they
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can clearly understand the origin of this important
representation of the machine. Provides numerical
examples Addresses Park’s equations starting from
winding functions Describes operation of a
synchronous machine as an LCI motor drive
Presents synchronous machine transient simulation,
as well as voltage regulation Applying his experience
from more than 30 years of teaching the subject at
the University of Wisconsin, author T.A. Lipo
presents the solution of the circuit both in classical
form using phasor representation and also by
introducing an approach that applies MathCAD®,
which greatly simplifies and expands the average
student’s problem-solving capability. The remainder
of the text describes how to deal with various types
of transients—such as constant speed transients—as
well as unbalanced operation and faults and small
signal modeling for transient stability and dynamic
stability. Finally, the author addresses large signal
modeling using MATLAB®/Simulink®, for complete
solution of the non-linear equations of the salient
pole synchronous machine. A valuable tool for
learning, this updated edition offers thoroughly
revised content, adding new detail and better-quality
figures.
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.
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Variable speed is one of the important requirements
in most of the electric drives. Earlier dc motors were
the only drives that were used in industries requiring
- eration over a wide range of speed with step less
variation, or requiring fine ac- racy of speed control.
Such drives are known as high performance drives.
AC - tors because of being highly coupled non-linear
devices can not provide fast dynamic response with
normal controls. However, recently, because of
ready availability of power electronic devices, and
digital signal processors ac motors are beginning to
be used for high performance drives. Field oriented
control or vector control has made a fundamental
change with regard to dynamic perfo- ance of ac
machines. Vector control makes it possible to control
induction or s- chronous motor in a manner similar to
control scheme used for the separately - cited dc
motor. Recent advances in artificial intelligence
techniques have also contributed in the improvement
in performance of electric drives. This book presents
a comprehensive view of high performance ac
drives. It may be considered as both a text book for
graduate students and as an up-to-date monograph.
It may also be used by R & D professionals involved
in the impro- ment of performance of drives in the
industries. The book will also be beneficial to the
researchers pursuing work on sensorless and direct
torque control of electric drives as up-to date
references in these topics are provided.
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Worked Examples in Electrical Machines and Drives
discusses methods in predicting and explaining
electromechanical performance of several devices.
The book is comprised of seven chapters that
sequence the examples at increasing levels of
difficulty. Chapter 1 provides an introduction and
reviews the basic theories. The second chapter
covers transformers, and the third chapter tackles
d.c. machines. Chapter 4 is concerned with induction
machines, while Chapter 5 deals with synchronous
machines. Chapter 6 covers transient behavior, and
Chapter 7 talks about power-electronic/electrical
machine drives. The book will be of great use to
students and instructors of schools concerned with
electronic devices such as in electrical engineering,
and can help enrich their lectures and practical
classes.
This streamlined review gets you solving problems
quickly to measure your readiness for the PE exam.
The text provides detailed solutions to problems with
pointers to references for further study if needed, as
well as brief coverage of the concepts and
applications covered on the exam. For busy
professionals, Electrical Engineering: A Referenced
Review is an ideal concise review. Book jacket.
The importance of various electrical machines is well
known in the various engineering fields. The book
provides comprehensive coverage of the
synchronous generators (alternators), synchronous
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motors, three phase and single phase induction
motors and various special machines. The book is
structured to cover the key aspects of the course
Electrical Machines - II. The book starts with the
explanation of basics of synchronous generators
including construction, winding details and e.m.f.
equation. The book then explains the concept of
armature reaction, phasor diagrams, regulation and
various methods of finding the regulation of
alternator. Stepwise explanation and simple
techniques used to elaborate these methods is the
feature of this book. The book further explains the
concept of synchronization of alternators, two
reaction theory and parallel operation of alternators.
The chapter on synchronous motor provides the
detailed discussion of construction, working
principle, behavior on load, analysis of phasor
diagram, Vee and Inverted Vee curves, hunting and
applications. The book further explains the three
phase induction motors in detail. It includes the
construction, working, effect of slip, torque equation,
torque ratios, torque-slip characteristics, losses,
power flow, equivalent circuit, effect of harmonics on
the performance and applications. This chapter
includes the discussion of induction generator and
synchronous induction motor. The detailed
discussion of circle diagram is also included in the
book. The book teaches the various starting
methods, speed control methods and electrical
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braking methods of three phase induction motors.
Finally, the book gives the explanation of various
single phase induction motors and special machines
such as reluctance motor, hysteresis motor,
repulsion motor, servomotors and stepper motors.
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
complicated topics and stepwise methods to make
the understanding easy. Each chapter is well
supported with necessary illustrations, self
explanatory diagrams and variety of solved
problems. The book explains the philosophy of the
subject which makes the understanding of the
concepts very clear and makes the subject more
interesting.
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