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Elementary Concepts of Power Electronic Drives

A unique approach to sensorless control and regulator design of electric drives
Based on the author's vast industry experience and collaborative works with other
industries, Control of Electric Machine Drive Systems is packed with tested,
implemented, and verified ideas that engineers can apply to everyday problems in
the field. Originally published in Korean as a textbook, this highly practical updated
version features the latest information on the control of electric machines and
apparatus, as well as a new chapter on sensorless control 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 physical variables of AC machines using reference 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 position in a
feedback manner. Seung-Ki Sul introduces tricks to enhance the control
performance 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 parameters of electric machines and
power converters The matrix algebra to model a three-phase AC machine in d-q-n
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axes Every 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 selected problems. The book's
practicality and realworld relatability make it an invaluable resource for
professionals and engineers involved in the research and development of electric
machine drive business, industrial drive designers, and senior undergraduate and
graduate students. To obtain 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.wiley.com/public/sci_tech_med/electric_machine/
MATLAB codes are also downloadable from Wiley Booksupport Site at
http://booksupport.wiley.com

Principles of Electric Machines and Power Electronics

Power electronics became an identifiably separate area of electrical engineering
with the invention of the thyristor about 30 years ago. The growing demand for
controllability and conversion of electric energy has made this area increasingly
important, which in turn has resulted in new device, circuit and control
developments. In particular, new components, such as the GTO and power
MOSFET, continue to extend power electronic technology to new applications. The
technology embodied by the name "power electronics" is complex. It consists of
both power level and signal level electronics, as well as thermal, mechanical,
control, and protection systems. The power circuit, that part of the system actually
processing energy, can be thought of as an amplifier around which is placed a
closed loop control system. The goal of this book is to provide an easily understood
exposition of the principles of power electronics. Common features of systems and
their behavior are identified in order to facilitate understanding. Thyristor
converters are distinguished and treated according to their mode of commutation.
Circuits for various converters and their controls are presented, along with a
description of ancillary circuits such as those required for snubbing and gate
drives. Thermal and electrical properties of semiconductor power devices are
discussed. The line-converter and converter-load interfaces are examined, leading
to some general statements being made about energy transfer. Application areas
are identified and categorized with respect to power and frequency ranges. The
many tables presented in the book provide an easily used reference source.

Fundamentals of Electric Power Engineering

Electrical Engineering Principles for Technicians covers the syllabus of Electrical
Engineering Principles III of the C.G.L.I. Course for Electrical Technicians. It
provides a basic introduction to electrical principles and their practical application.
Comprised of eight chapter, the book discusses a wide range of topics including
magnetic circuits, rectifier and thermocouple instruments, direct-current machines,
transformers, and electric circuits. It also explains the alternating current theory
and the generation of a three-phase supply system. The book ends by discussing
the rate of change of current in an inductor and a capacitor. Students taking
electrical engineering and technician courses will find this book very useful.

Electric Motors and Drives
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"Institute of Electrical and Electronics Engineers."

Induction Machines Handbook

Linear Electric Machines, Drives, and MAGLEVs Handbook

A comprehensive, up-to-date and lucidly written book meeting with the long-felt
need for a complete text for undergraduate and postgraduate courses. The book is
mainly concerned with detailed analysis and design of converters, inverters and
power control circuits using solid-state devices. It covers the various types of
transformation of energy and discusses the circuits and equipment basic to most
electronic devices in use today.With its wide coverage and detailed analysis, is an
ideal text for undergraduate and postgraduate and students of electrical
engineering and electronics. It would also be highly useful to practicing engineers
in the field of power control.

Basic Principles of Power Electronics

A thoroughly updated introduction to electric machines and adjustable speed
drives All machines have power requirements, and finding the right balance of
economy and performance can be a challenge to engineers. Principles of Electric
Machines with Power Electronic Applications provides a thorough grounding in the
principles of electric machines and the closely related area of power electronics
and adjustable speed drives. Designed for both students and professionals seeking
a foundation in the fundamental structure of modern-day electric power systems
from a technical perspective, this lucid, succinct guide has been completely
revised and updated to cover: * The fundamental underpinnings of
electromechanical energy conversion devices * Transformers * Induction machines
* Synchronous machines * DC machines * Power electronic components, systems,
and their applications to adjustable speed drives Enhanced by numerous solved
problems, sample examinations and test sets, and computer-based solutions
assisted by MATLAB scripts, this new edition of Principles of Electric Machines with
Power Electronic Applications serves equally well as a practical reference and a
handy self-study guide to help engineers maintain their professional edge in this
essential field.

Modern Power Electronics

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.

Electric Machinery and Power System Fundamentals

This book endeavors to break the stereotype that basic electrical machine courses
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are limited only to transformers, DC brush machines, induction machines, and
wound-field synchronous machines. It is intended to serve as a textbook for basic
courses on Electrical Machines covering the fundamentals of the electromechanical
energy conversion, transformers, classical electrical machines, i.e., DC brush
machines, induction machines, wound-field rotor synchronous machines and
modern electrical machines, i.e., switched reluctance machines (SRM) and
permanent magnet (PM) brushless machines. In addition to academic research and
teaching, the author has worked for over 18 years in US high-technology
corporative businesses providing solutions to problems such as design, simulation,
manufacturing and laboratory testing of large variety of electrical machines for
electric traction, energy generation, marine propulsion, and aerospace electric
systems.

Electric Machines: Principles, Applications, and Control
Schematics

This book is part of a three-book series. Ned Mohan has been a leader in EES
education and research for decades, as author of the best-selling text/reference
Power Electronics. This book emphasizes applications 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 students can appreciate and get enthusiastic about; A fundamental and
physics-based approach that not only teaches the analysis of electric machines
and drives, but also 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 introduced in this book in such a way that students can
appreciate their physical basis; A unique way to describe induction machines that
clearly shows how they go from the motoring-mode to the generating-mode, for
example in wind and electric vehicle applications, and how they ought to be
controlled for the most efficient operation.

Electric Power Principles

In this book, highly qualified scientists present their recent research motivated by
the importance of electric machines. It addresses advanced studies for high-speed
electrical machine design, mechanical design of rotors with surface-mounted
permanent 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 motor simulator based on virtual instrumentation, start-up of a PID
fuzzy logic embedded 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.

PRINCIPLES OF ELECTRIC MACHINES AND POWER ELECTRONICS

Electromagnetics for Electrical Machines offers a comprehensive yet accessible
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treatment of the linear theory of electromagnetics and its application to the design
of electrical machines. Leveraging valuable classroom insight gained by the
authors during their impressive and ongoing teaching careers, this text
emphasizes concepts rather than numerical methods, providing
presentation/project problems at the end of each chapter to enhance subject
knowledge. Highlighting the essence of electromagnetic field (EMF) theory and its
correlation with electrical machines, this book: Reviews Maxwell’s equations and
scalar and vector potentials Describes the special cases leading to the Laplace,
Poisson’s, eddy current, and wave equations Explores the utility of the uniqueness,
generalized Poynting, Helmholtz, and approximation theorems Discusses the
Schwarz–Christoffel transformation, as well as the determination of airgap
permeance Addresses the skin effects in circular conductors and eddy currents in
solid and laminated iron cores Contains examples relating to the slot leakage
inductance of rotating electrical machines, transformer leakage inductance, and
theory of hysteresis machines Presents analyses of EMFs in laminated-rotor
induction machines, three-dimensional field analyses for three-phase solid rotor
induction machines, and more Electromagnetics for Electrical Machines makes an
ideal text for postgraduate-level students of electrical engineering, as well as of
physics and electronics and communication engineering. It is also a useful
reference for research scholars concerned with problems involving
electromagnetics.

Electromagnetics for Electrical Machines

Multiphysics Simulation by Design for Electrical Machines,
Power Electronics and Drives

Basic Concepts|D.C. Circuits|Network Theorems (D.C.)|Units-Work, Power And
Energy|Electrostatics|Capacitance And Capacitors|Magnetism And
Electomagnetism |Electomagnetic Induction|A.C. Fundamentals|Series A.C.
Circuits|Phasor Algebra|Parallel A.C. Circuits| Polyphase Circuits| Electrical
Instruments And Electrical Measurements| A.C. Network Analysis

Electrical Machines & their Applications

Electric Motors and Drives: Fundamentals, Types and Applications provides
information regarding the inner workings of motor and drive system. The book is
comprised of nine chapters that cover several aspects and types of motor and
drive systems. Chapter 1 discusses electric motors, and Chapter 2 deals with
power electronic converters for motor drives. Chapter 3 covers the conventional
d.c. motors, while Chapter 4 tackles inductions motors – rotating field, slip, and
torque. The book also talks about the operating characteristics of induction motors,
and then deals with the inverter-fed induction motor drives. The stepping motor
systems; the synchronous, switched reluctance, and brushless d.c. drives; and the
motor/drive selection are also covered. The text will be of great use to individuals
who wish to familiarize themselves with motor and drive systems.

Electric Machines and Drives
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This text offers a practical approach to electric machines, featuring explanations of
fundamental principles, examples of real-world applications, and attention to the
fine details of design and operation. Many worked examples are provided, as well
as hundreds of homework problems and discussions of modern topics such as
power electronics, DC machines and permanent magnet machines. The chapters
are organized to expand logically upon previous subjects, including enough
advanced material to serve as a valuable reference tool for continuing students.

Fundamentals of Electrical Drives

Presents applied theory and advanced simulation techniques for electric machines
and drives This book combines the knowledge of experts from both academia and
the software industry to present theories of multiphysics simulation by design for
electrical machines, power electronics, and drives. The comprehensive design
approach described within supports new applications required by technologies
sustaining high drive efficiency. The highlighted framework considers the electric
machine at the heart of the entire electric drive. The book also emphasizes the
simulation by design concept—a concept that frames the entire highlighted design
methodology, which is described and illustrated by various advanced simulation
technologies. Multiphysics Simulation by Design for Electrical Machines, Power
Electronics and Drives begins with the basics of electrical machine design and
manufacturing tolerances. It also discusses fundamental aspects of the state of the
art design process and includes examples from industrial practice. It explains FEM-
based analysis techniques for electrical machine design—providing details on how
it can be employed in ANSYS Maxwell software. In addition, the book covers
advanced magnetic material modeling capabilities employed in numerical
computation; thermal analysis; automated optimization for electric machines; and
power electronics and drive systems. This valuable resource: Delivers the multi-
physics know-how based on practical electric machine design methodologies
Provides an extensive overview of electric machine design optimization and its
integration with power electronics and drives Incorporates case studies from
industrial practice and research and development projects Multiphysics Simulation
by Design for Electrical Machines, Power Electronics and Drives is an incredibly
helpful book for design engineers, application and system engineers, and technical
professionals. It will also benefit graduate engineering students with a strong
interest in electric machines and drives.

Electrical Machines and Transformers

Induction Machines Handbook: Steady State Modeling and Performance offers a
thorough treatment of steady-state induction machines (IM), the most used electric
motor (generator) in rather constant or variable speed drives, forever lower energy
consumption and higher productivity in basically all industries, from home
appliances, through robotics to e-transport and wind energy conversion. Chapter 1
offers a detailed introduction from fundamental principles to topological
classifications and most important applications and power ranges from tens of W to
tens of MW. Then individual Chapters 2 and 4 deal in detail with specific issues,
such as Magnetic, electric, and insulation materials Electric windings and their mmf
Magnetization curve and inductance Leakage inductances and resistances Steady-
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state equivalent circuit and performance Starting and speed control methods Skin
and on-load saturation effects Field harmonics, parasitic torques, radial forces,
noise Losses Thermal modeling Single-phase induction machine basics Single-
phase induction motors: steady-state modeling and performance Fully revised and
updated to reflect the last decade’s progress in the field, this third edition adds
new sections, such as Multiphase and multilayer tooth-wound coil windings The
brushless doubly fed induction machine (BDFIM) Equivalent circuits for BDFIM
Control principles for doubly fed IM Magnetic saturation effects on current and
torque versus slip curves Rotor leakage reactance saturation Closed-slot IM
saturation The origin of electromagnetic vibration by practical experience PM-
assisted split-phase cage-rotor IM’s steady state The promise of renewable (hydro
and wind) energy via cage-rotor and doubly fed variable speed generators e-
transport propulsion and i-home appliances makes this third edition a state-of-the-
art tool, conceived with numerous case studies and timely for both academia and
industry.

Analysis of Electric Machinery and Drive Systems

Principles of Electrical Machines

An extensive and easy-to-read guide covering the fundamental concepts of
electrical machines, highlighting transformers, motors, generators and magnetic
circuits. It provides in-depth discussion on construction, working principles and
applications of various electrical machines. The design of transformers, functioning
of generators and performance of induction motors are explained through
descriptive illustrations, step-by-step solved examples and mathematical
derivations. A separate chapter on special purpose machines offers important
topics such as servomotors, brushless motors and stepper motors, which is useful
from industrial perspective to build a customized machine. Supported by 400
solved examples, 600 figures, and more than 1000 self-assessment exercises, this
is an ideal text for one or two-semester undergraduate courses on electrical
machines under electrical and electronics engineering.

Principles of Electric Machines and Power Electronics, 3rd
Edition

Electric machines have a ubiquitous presence in our modern daily lives, from the
generators that supply electricity to motors of all sizes that power countless
applications. Providing a balanced treatment of the subject, Electric Machines and
Drives: Principles, Control, Modeling, and Simulation takes a ground-up approach
that emphasizes fundamental principles. The author carefully deploys physical
insight, mathematical rigor, and computer simulation to clearly and effectively
present electric machines and drive systems. Detailing the fundamental principles
that govern electric machines and drives systems, this book: Describes the laws of
induction and interaction and demonstrates their fundamental roles with numerous
examples Explores dc machines and their principles of operation Discusses a
simple dynamic model used to develop speed and torque control strategies
Presents modeling, steady state based drives, and high-performance drives for
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induction machines, highlighting the underlying physics of the machine Includes
coverage of modeling and high performance control of permanent magnet
synchronous machines Highlights the elements of power electronics used in
electric drive systems Examines simulation-based optimal design and numerical
simulation of dynamical systems Suitable for a one semester class at the senior
undergraduate or a graduate level, the text supplies simulation cases that can be
used as a base and can be supplemented through simulation assignments and
small projects. It includes end-of-chapter problems designed to pick up on the
points presented in chapters and develop them further or introduce additional
aspects. The book provides an understanding of the fundamental laws of physics
upon which electric machines operate, allowing students to master the
mathematical skills that their modeling and analysis requires.

Principle Of Electrical Machines

Presents applied theory and advanced simulation techniques for electric machines
and drives This book combines the knowledge of experts from both academia and
the software industry to present theories of multiphysics simulation by design for
electrical machines, power electronics, and drives. The comprehensive design
approach described within supports new applications required by technologies
sustaining high drive efficiency. The highlighted framework considers the electric
machine at the heart of the entire electric drive. The book also emphasizes the
simulation by design concept—a concept that frames the entire highlighted design
methodology, which is described and illustrated by various advanced simulation
technologies. Multiphysics Simulation by Design for Electrical Machines, Power
Electronics and Drives begins with the basics of electrical machine design and
manufacturing tolerances. It also discusses fundamental aspects of the state of the
art design process and includes examples from industrial practice. It explains FEM-
based analysis techniques for electrical machine design—providing details on how
it can be employed in ANSYS Maxwell software. In addition, the book covers
advanced magnetic material modeling capabilities employed in numerical
computation; thermal analysis; automated optimization for electric machines; and
power electronics and drive systems. This valuable resource: Delivers the multi-
physics know-how based on practical electric machine design methodologies
Provides an extensive overview of electric machine design optimization and its
integration with power electronics and drives Incorporates case studies from
industrial practice and research and development projects Multiphysics Simulation
by Design for Electrical Machines, Power Electronics and Drives is an incredibly
helpful book for design engineers, application and system engineers, and technical
professionals. It will also benefit graduate engineering students with a strong
interest in electric machines and drives.

Multiphysics Simulation by Design for Electrical Machines,
Power Electronics and Drives

This comprehensive text examines existing and emerging electrical drive
technologies. The authors clearly define the most basic electrical drive concepts
and go on to explain the most important details while maintaining a solid
connection to the theory and design of the associated electrical machines. Also
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including links to a number of industrial applications, the authors take their
investigation of electrical drives beyond theory to examine a number of practical
aspects of electrical drive control and application. Key features: * Provides a
comprehensive summary of all aspects of controlled-speed electrical drive
technology including control and operation. * Handling of electrical drives is solidly
linked to the theory and design of the associated electrical machines. Added
insight into problems and functions are illustrated with clearly understandable
figures. * Offers an understanding of the main phenomena associated with
electrical machine drives. * Considers the problem of bearing currents and voltage
stresses of an electrical drive. * Includes up-to-date theory and design guidelines,
taking into account the most recent advances. This book’s rigorous coverage of
theoretical principles and techniques makes for an excellent introduction to
controlled-speed electrical drive technologies for Electrical Engineering MSc or PhD
students studying electrical drives. It also serves as an excellent reference for
practicing electrical engineers looking to carry out design, analyses, and
development of controlled-speed electrical drives.

Electric Machinery and Transformers

Control of Electric Machine Drive Systems

This book serves as a tool for any engineer who wants tolearn about circuits,
electrical machines and drives, powerelectronics, and power systems basics From
time to time, engineers find they need to brush up oncertain fundamentals within
electrical engineering. This clear andconcise book is the ideal learning tool for
them to quickly learnthe basics or develop an understanding of newer topics.
Fundamentals of Electric Power Engineering: FromElectromagnetics to Power
Systems helps nonelectrical engineersamass power system information quickly by
imparting tools and tradetricks for remembering basic concepts and grasping
newdevelopments. Created to provide more in-depth knowledge
offundamentals—rather than a broad range of applicationsonly—this
comprehensive and up-to-date book: Covers topics such as circuits, electrical
machines and drives,power electronics, and power system basics as well as
newgeneration technologies Allows nonelectrical engineers to build their
electricalknowledge quickly Includes exercises with worked solutions to assist
readers ingrasping concepts found in the book Contains “in-depth” side bars
throughout whichpique the reader’s curiosity Fundamentals of Electric Power
Engineering is an idealrefresher course for those involved in this
interdisciplinarybranch. For supplementary files for this book, please visit
ahref="http://booksupport.wiley.com/"http://booksupport.wiley.com/a

Electric Machines

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
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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-of-chapter
exercises and new direct design examples with methods and solutions to real
design problems> A supplementary website hosts two machine design 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.

Electric Machines and Power Systems: Electric machines

I May observed that recent developments in power electronics have proceeded in
two different directions,namely,low power range power supplies using high
frequency PWM technique and medium to high power range energy control
systems to serve specific Purpose.

Fundamentals of Electric Power Engineering

Designed to serve as a textbook for a single semester undergraduate course on
electromechanical energy conversion devices or electric machines, ELECTRIC
MACHINES strikes a balance between theoretical coverage, easy explanations, and
practical applications, presenting real world applications of concepts without
compromising on the rigor or the continuity of the text. The book provides
excellent readability, in a conversational style, combined with invaluable industry
insight. The accompanying website provides problems solved in MATLAB, SPICE
simulations, manufacturing data, as well as additional problems for students and
instructors. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.

Power Electronics

Electric power engineering has always been an integral part of electrical
engineering education. Providing a unique alternative to existing books on the
market, this text presents a concise and rigorous exposition of the main
fundamentals of electric power engineering. Contained in a single volume, the
materials can be used to teach three separate courses — electrical machines,
power systems and power electronics, which are in the mainstream of the
electrical engineering curriculum of most universities worldwide. The book also
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highlights an in-depth review of electric and magnetic circuit theory with emphasis
on the topics which are most relevant to electric power engineering.
Contents:Review of Electric and Magnetic Circuit Theory:Basic Electric Circuit
TheoryAnalysis of Electric Circuits with Periodic Non-sinusoidal SourcesMagnetic
Circuit TheoryPower Systems:Introduction to Power SystemsFault
AnalysisTransformersSynchronous GeneratorsPower Flow Analysis and Stability of
Power SystemsInduction MachinesPower Electronics:Power Semiconductor
DevicesRectifiersInvertersDC-to-DC Converters (Choppers) Keywords:Power
Systems;Electrical Machines;Power Electronics

Power Electronics

Fills the gap for a concise preliminary textbook on power electronic drives, with
simple illustrations and applications Presents the integration of power electronics
and machines in a simple manner Discusses the principles of electric motors and
power electronics in an introductory manner Discusses DC and AC drives, with an
emphasis on PM drives Includes questions and homework problems with hints and
case studies

Electrical Machines

The purpose of this book is to familiarize the reader with all aspects of electrical
drives. It contains a comprehensive user-friendly introductory text.

Electrical Machine Drives Control

Market_Desc: · Electrical Engineers· Students· Professors Special Features: · The
book has the step by step presentation that allows readers to fully understand
each topic before moving on to the next. About The Book: This text combines the
traditional areas of electric machinery with the latest in modern control and power
electronics. A large number of topics have been added and revised to include state
of the art coverage. Multi-machine systems, brushless motors and switched
reluctance motors are now covered, as well as constant flux and constant current
operation of induction motors. Additional material has been added on new solid
state devices such as Insulated Gate Bipolar Transistors and MOS-Controlled
Thrysistors.

Electric Machines and Drives

A self-contained, comprehensive and unified treatment of electrical machines,
including consideration of their control characteristics in both conventional and
semiconductor switched circuits. This new edition has been expanded and updated
to include material which reflects current thinking and practice. All references have
been updated to conform to the latest national (BS) and international (IEC)
recommendations and a new appendix has been added which deals more fully with
the theory of permanent-magnets, recognising the growing importance of
permanent-magnet machines. The text is so arranged that selections can be made
from it to give a short course for non-specialists, while the book as a whole will
prepare students for more advanced studies in power systems, control systems,
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electrical machine design and general industrial applications. Includes numerous
worked examples and tutorial problems with answers.

The Principles of Electronic and Electromechanic Power
Conversion

This book is intended for a course that combines machinery and power systems
into one semester. It is designed to be flexible and to allow instructors to choose
chapters a la carte, so the instructor controls the emphasis. The text gives
students the information they need to become real-world engineers, focusing on
principles and teaching how to use information as opposed to doing a lot of
calculations that would rarely be done by a practising engineer. The author
compresses the material by focusing on its essence, underlying principles. MATLAB
is used throughout the book in examples and problems.

Electric Machines for Smart Grids Applications

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 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
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first master, while Part 4 is used in the specialised master on electrical energy.

Electrical Engineering Principles for Technicians

Based on author Ion Boldea’s 40 years of experience and the latest research,
Linear Electric Machines, Drives, and Maglevs Handbook provides a practical and
comprehensive resource on the steady improvement in this field. The book
presents in-depth reviews of basic concepts and detailed explorations of complex
subjects, including classifications and practical topologies, with sample results
based on an up-to-date survey of the field. Packed with case studies, this state-of-
the-art handbook covers topics such as modeling, steady state, and transients as
well as control, design, and testing of linear machines and drives. It includes
discussion of types and applications—from small compressors for refrigerators to
MAGLEV transportation—of linear electric machines. Additional topics include low
and high speed linear induction or synchronous motors, with and without PMs, with
progressive or oscillatory linear motion, from topologies through modeling, design,
dynamics, and control. With a breadth and depth of coverage not found in
currently available references, this book includes formulas and methods that make
it an authoritative and comprehensive resource for use in R&D and testing of
innovative solutions to new industrial challenges in linear electric motion/energy
automatic control.

Electrical Machines and Drives

A top-down approach that enables readers to master and apply core principles
Using an innovative top-down approach, this text makes it possible for readers to
master and apply the principles of contemporary power electronics and
electromechanic power conversion, exploring both systems and individual
components. First, the text introduces the role and system context of power
conversion functions. Then the authors examine the building blocks of power
conversion systems, describing how the components exchange power. Lastly,
readers learn the principles of static and electromechanic power conversion. The
Principles of Electronic and Electromechanic Power Conversion opens with a
chapter that introduces core concepts in electrical systems and power conversion,
followed by a chapter dedicated to electrical power sources and energy storage.
Next, the book covers: Power, reactive power, and power factor Magnetically
coupled networks Dynamics of rotational systems Power electronic converters DC
machines AC machines The text offers readers a concise treatise on the basic
concepts of magnetic circuits. Its simple approach to machines makes the
principles of field-oriented control and space vector theory highly accessible. In
order to help readers fully grasp power electronics, the authors focus on topologies
that use a series transistor and diode combination connected to a DC source, a
standard building block of today’s power conversion systems. Problem sets at the
end of each chapter enable readers to fully master each topic as they progress
through the text. In summary, The Principles of Electronic and Electromechanic
Power Conversion provides the most up-to-date, relevant tools needed by today’s
power engineers, making it an ideal undergraduate textbook as well as a self-study
guide for practicing engineers.
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Design of Rotating Electrical Machines

This innovative approach to the fundamentals of electric power provides the most
rigorous, comprehensive and modern treatment available. To impart a thorough
grounding in electric power systems, it begins with an informative discussion on
per-unit normalizations, symmetrical components and iterative load flow
calculations. Covering important topics within the power system, such as
protection and DC transmission, this book looks at both traditional power plants
and those used for extracting sustainable energy from wind and sunlight. With
classroom-tested material, this book also presents: the principles of
electromechanical energy conversion and magnetic circuits; synchronous
machines - the most important generators of electric power; power electronics;
induction and direct current electric motors. Homework problems with varying
levels of difficulty are included at the end of each chapter, and an online solutions
manual for tutors is available. A useful Appendix contains a review of elementary
network theory. For senior undergraduate and postgraduate students studying
advanced electric power systems as well as engineers re-training in this area, this
textbook will be an indispensable resource. It will also benefit engineers in
electronic power systems, power electronic systems, electric motors and
generators, robotics and mechatronics. www.wiley.com/go/kirtley_electric

Principles of Electric Machines with Power Electronic
Applications

Power Electronics: Drive Technology and Motion Control explores the principles and
practices of power electronics, emphasizing drive technology and motion control.
The book covers the fundamentals of electric machine transformers, drive systems,
electric traction and renewable energy in an e-Mobility chapter. Supported with
illustrations and worked examples, the book covers theory, real life applications,
and practical/industrial applications of power electronic drive technology and
motion control. This book is intended for engineers, researchers and students who
are interested in advanced control of power converters and control specialists who
like to explore new applications of control theory. Electronic power control is a
coupling of electronic technology and applications from power engineering which
rely on one another to provide cleaner electrical power, increased speed, reliability
of power and accurate and efficient control of power. Includes illustrated diagrams
to cover up-to-date industry applications Features in-depth worked examples to
enhance understanding of power electronics theory and related practical
applications Covers the fundamentals of electric machine transformers, drive
systems, electric traction and renewable energy in an e-Mobility chapter

Electrical Machines

For this revision of their bestselling junior- and senior-level text, Guru and Hiziroglu
have incorporated eleven years of cutting-edge developments in the field since
Electric Machinery and Transformers was first published. Completely re-written, the
new Second Edition also incorporatessuggestions from students and instructors
who have used the First Edition, making it the best text available for junior- and
senior-level courses in electric machines. The new edition features a wealth of new
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and improved problems and examples, designed to complement the authors'
overall goal ofencouraging intuitive reasoning rather than rote memorization of
material. Chapter 3, which presents the conversion of energy, now includes:
analysis of magnetically coupled coils, induced emf in a coil rotating in a uniform
magnetic field, induced emf in a coil rotating in a time-varying magneticfield, and
the concept of the revolving field. All problems and examples have been rigorously
tested using Mathcad.
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