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Industrial Electronics
An electric machine is a device that converts mechanical energy into electrical energy or vice versa. It can take the form of
an electric generator, electric motor, or transformer. Electric generators produce virtually all electric power we use all over
the world. Electric machine blends the three major areas of electrical engineering: power, control and power electronics.
This book presents the relation of power quantities for the machine as the current, voltage power flow, power losses, and
efficiency. This book will provide a good understanding of the behavior and its drive, beginning with the study of salient
features of electrical dc and ac machines.

Electric Machines: Principles, Applications, and Control Schematics
Electrical machines are used in the process of energy conversion in the generation, transmission and consumption of
electric power. In addition to this, electrical machines are considered the main part of electrical drive systems. Electrical
machines are the subject of advanced research. In the development of an electrical machine, the design of its different
structures is very important. This design ensures the robustness, energy efficiency, optimal cost and high reliability of the
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system. Using advanced techniques of control and new technology products has brought electrical machines into their
optimal functioning mode. Different techniques of control can be applied depending on the goals considered. The aim of
this book is to present recent work on the design, control and applications of electrical machines.

Fundamentals of Electric Machines: A Primer with MATLAB
Electrical Machines and 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.

Modeling and High Performance Control of Electric Machines
This work presents nonlinear control algorithms for a benchmark mechanical system actuated by different types of electric
machinery, emphasizing system stability and robustness - pivotal in the development of optimal position trajectory
controllers for common motors.;College or university bookstores may order five or more copies at a special studen

Control of Electrical Drives
Principles of Electric Machines with Power Electronic Applications
Electric Machines and Drives
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.
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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

Advanced Electrical Drives
A timely introduction to current research on PID andpredictive control by one of the leading authors on thesubject PID and
Predictive Control of Electric Drives and PowerSupplies using MATLAB/Simulink examines the classical controlsystem
strategies, such as PID control, feed-forward control andcascade control, which are widely used in current practice. The
authors share their experiences in actual design andimplementation of the control systems on laboratory test-beds,taking
the reader from the fundamentals through to moresophisticated design and analysis. The bookcontains sections on closedloop performance analysis in bothfrequency domain and time domain, presented to help the designer inselection of
controller parameters and validation of the controlsystem. Continuous-time model predictive control systems aredesigned
for the drives and power supplies, and operationalconstraints are imposed in the design. Discrete-time model predictive
control systems are designed basedon the discretization of the physical models, which will appeal toreaders who are more
familiar with sampled-data control system.Soft sensors and observers will be discussed for low costimplementation.
Resonant control of the electric drives andpower supply will be discussed to deal with the problems of bias insensors and
unbalanced three phase AC currents. Brings together both classical control systems and predictivecontrol systems in a
logical style from introductory through toadvanced levels Demonstrates how simulation and experimental results are
usedto support theoretical analysis and the proposed designalgorithms MATLAB and Simulink tutorials are given in each
chapter to showthe readers how to take the theory to applications. Includes MATLAB and Simulink software using xPC
Target forteaching purposes A companion website is available Researchers and industrial engineers; and graduate students
onelectrical engineering courses will find this a valuableresource.

Electrical Machines and Drives
Electrical drives play an important role as electromechanical energy convert ers in transportation, material handling and
most production processes. The ease of controlling electrical drives is an important aspect for meeting the in creasing
demands by the user with respect to flexibility and precision, caused by technological progress in industry as well as the
need for energy conser vation. At the same time, the control of electrical drives has provided strong incentives to control
engineering in general, leading to the development of new control structures and their introduction to other areas of
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control. This is due to the stringent operating conditions and widely varying specifications - a drive may alternately require
control of torque, acceleration, speed or position - and the fact that most electric drives have - in contrast to chem ical or
thermal processes - well defined structures and consistent dynamic characteristics. During the last years the field of
controlled electrical drives has undergone rapid expansion due mainly to the advances of semiconductors in the form of
power electronics as well as analogue and digital signal electronics, eventu ally culminating in microelectronics and
microprocessors. The introduction of electronically switched solid-state power converters has renewed the search for
adjustable speed AC motor drives, not subject to the limitations of the mechanical commutator of DC drives which
dominated the field for a century.

Power Electronics
The type of control system used for electrical machines depends on the use (nature of the load, operating states, etc.) to
which the machine will be put. The precise type of use determines the control laws which apply. Mechanics are also very
important because they affect performance. Another factor of essential importance in industrial applications is operating
safety. Finally, the problem of how to control a number of different machines, whose interactions and outputs must be
coordinated, is addressed and solutions are presented. These and other issues are addressed here by a range of expert
contributors, each of whom are specialists in their particular field. This book is primarily aimed at those involved in complex
systems design, but engineers in a range of related fields such as electrical engineering, instrumentation and control, and
industrial engineering, will also find this a useful source of information.

Electronic Control of Switched Reluctance Machines
Textbook for CAD Electrical Control.

Power Quality in Power Systems and Electrical Machines
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 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
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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.

Electromechanical Systems, Electric Machines, and Applied Mechatronics
Electrical Machines primarily covers the basic functionality and the role of electrical machines in their typical applications.
The effort of applying coordinate transforms is justified by obtaining a more intuitive, concise and easy-to-use model. In this
textbook, mathematics is reduced to a necessary minimum, and priority is given to bringing up the system view and
explaining the use and external characteristics of machines on their electrical and mechanical ports. Covering the most
relevant concepts relating to machine size, torque and power, the author explains the losses and secondary effects,
outlining cases and conditions in which some secondary phenomena are neglected. While the goal of developing and using
machine mathematical models, equivalent circuits and mechanical characteristics persists through the book, the focus is
kept on physical insight of electromechanical conversion process. Details such as the slot shape and the disposition of
permanent magnets and their effects on the machine parameters and performance are also covered.

PID and Predictive Control of Electrical Drives and Power Converters using MATLAB / Simulink
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.

Control Methods for Electrical Machines
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Based on the author's experience working with technicians directly on the factory floor in major industries, this
handbook/reference covers all of the electronic technology found in modern industrial systems, going into the depth
required to install, troubleshoot, and repair complex automation systems. Each stand-alone (but cross-referenced) chapter
explores either an entire system or individual circuits and components that are used over and over in a large variety of
complex systems. Features a large number of figures, diagrams, and pictures, and typical “Job Assignment”s, with
solutions. Advanced Solid State Logic: Flip-Flops, Shift Registers, Counters and Timers. Programmable Controllers. SolidState Devices Used to Control Power: SCRs, TRIACs and Power Transistors. Solid-State Devices Used for Firing Circuits.
Photoelectronics, Lasers and Fiber Optics. Industrial Power Supplies, Inverters and Converters. Operational Amplifiers. OpenLoop and Closed-Loop Feedback Systems. Input Devices: Sensors, Transducers, and Transmitters for Measurement. Output
Devices: Amplifiers, Valves, Relays, Variable-Frequency Drives, Stepper Motors and Servomotor Drives. AC and DC Motors
and Generators, Transformers, and Three-Phase Electricity. Case Studies of Four Industrial Applications. Robots and Other
Motion Control Systems. Motor-Control Devices and Circuits. Data Communications for Industrial Electronics. For
Instrumentation and Process Control Technicians, PLC and Motion Control Technicians.

Optimization and Control of Electrical Machines
Switched reluctance (SR) motors have steadily increased in commercial importance and technology since their introduction
in the early 1980s. This text introduces and explains the techniques for controlling SR machines.

Electric Machines
Recent years have brought substantial developments in electrical drive technology, with the appearance of highly rated,
very-high-speed power-electronic switches, combined with microcomputer control systems. This popular textbook has been
thoroughly revised and updated in the light of these changes. It retains its successful formula of teaching through worked
examples, which are put in context with concise explanations of theory, revision of equations and discussion of the
engineering implications. Numerous problems are also provided, with answers supplied. The third edition includes enhanced
coverage of power-electronic systems and new material on closed-loop control, in addition to thorough treatment of
electrical machines.

Linear Electric Machines, Drives, and MAGLEVs Handbook
Within this book the fundamental concepts associated with the topic of power electronic control are covered alongside the
latest equipment and devices, new application areas and associated computer-assisted methods. *A practical guide to the
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control of reactive power systems *Ideal for postgraduate and professional courses *Covers the latest equipment and
computer-aided analysis

Electrical Control for Machines
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 and Motor 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 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
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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

Vector Control of AC Machines
This contributed volume is written by key specialists working in multidisciplinary fields in electrical engineering, linking
control theory, power electronics, artificial neural networks, embedded controllers and signal processing. The authors of
each chapter report the state of the art of the various topics addressed and present results of their own research,
laboratory experiments and successful applications. The presented solutions concentrate on three main areas of interest: ·
motion control in complex electromechanical systems, including sensorless control; · fault diagnosis and fault tolerant
control of electric drives; · new control algorithms for power electronics converters. The chapters and the complete book
possess strong monograph attributes. Important practical and theoretical problems are deeply and accurately presented on
the background of an exhaustive state-of the art review. Many results are completely new and were never published before.
Well-known control methods like field oriented control (FOC) or direct torque control (DTC) are referred as a starting point
for modifications or are used for comparison. Among numerous control theories used to solve particular problems are:
nonlinear control, robust control, adaptive control, Lyapunov techniques, observer design, model predictive control, neural
control, sliding mode control, signal filtration and processing, fault diagnosis, and fault tolerant control.

Advanced Control of Electrical Drives and Power Electronic Converters
Vector control has become a powerful and frequently adopted technique in recent years. This book discusses in detail the
various forms of vector control of smooth-air-gap and salient-pole electrical machines supplied by impressed stator voltages
or currents or impressed rotary currents.

Electric Machines for Smart Grids Applications
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
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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.

Electrical Machine Drives Control
Recent trends in engineering show increased emphasis on integrated analysis, design, and control of advanced
electromechanical systems, and their scope continues to expand. Mechatronics-a breakthrough concept-has evolved to
attack, integrate, and solve a variety of emerging problems in engineering, and there appears to be no end to its
application. It has become essential for all engineers to understand its basic theoretical standpoints and practical
applications. Electromechanical Systems, Electric Machines, and Applied Mechatronics presents a unique combination of
traditional engineering topics and the latest technologies, integrated to stimulate new advances in the analysis and design
of state-of-the-art electromechanical systems. With a focus on numerical and analytical methods, the author develops the
rigorous theory of electromechanical systems and helps build problem-solving skills. He also stresses simulation as a critical
aspect of developing and prototyping advanced systems. He uses the MATLABTM environment for his examples and
includes a MATLABTM diskette with the book, thus providing a solid introduction to this standard engineering tool.
Readable, interesting, and accessible, Electromechanical Systems, Electric Machines, and Applied Mechatronics develops a
thorough understanding of the integrated perspectives in the design and analysis of electromechanical systems. It covers
the basic concepts in mechatronics, and with numerous worked examples, prepares the reader to use the results in
engineering practice. Readers who master this book will know what they are doing, why they are doing it, and how to do it.

Control of Electric Machine Drive Systems
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.

Digital Control of Electric Drives
The second edition of this must-have reference covers power quality issues in four parts, including new discussions related
to renewable energy systems. The first part of the book provides background on causes, effects, standards, and
measurements of power quality and harmonics. Once the basics are established the authors move on to harmonic modeling
of power systems, including components and apparatus (electric machines). The final part of the book is devoted to power
quality mitigation approaches and devices, and the fourth part extends the analysis to power quality solutions for
renewable energy systems. Throughout the book worked examples and exercises provide practical applications, and tables,
charts, and graphs offer useful data for the modeling and analysis of power quality issues. Provides theoretical and practical
insight into power quality problems of electric machines and systems 134 practical application (example) problems with
solutions 125 problems at the end of chapters dealing with practical applications 924 references, mostly journal articles and
conference papers, as well as national and international standards and guidelines

Nonlinear Control of Electric Machinery
Modeling and High Performance Control of Electric Machines introduces you to both the modeling and control of electric
machines. The direct current (DC) machine and the alternating current (AC) machines (induction, PM synchronous, and
BLDC) are all covered in detail. The author emphasizes control techniques used for high-performance applications,
specifically ones that require both rapid and precise control of position, speed, or torque. You'll discover how to derive
mathematical models of the machines, and how the resulting models can be used to design control algorithms that achieve
high performance. Graduate students studying power and control as well as practicing engineers in industry will find this a
highly readable text on the operation, modeling, and control of electric machines. An Instructor's Manual presenting
detailed solutions to all the problems in the book is available from the Wiley editorial department. An Instructor Support FTP
site is also available.
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Electrical Machines
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.

Electric Machines and Drives
The electromechanical systems employed in different branches of industry are utilized most often as drives of working
machines which must be fed with electric energy in a continuous, periodic or even discrete way. Some of these machines
operate at constant speed, others require wide and varying energy control. In many designs the synchronous cooperation of
several electric drives is required in addition to the desired dynamic properties. For these reasons the control of the
cooperation and dynamics of electromechanical systems requires the use of computers. This book adopts an unusual
approach to the subject in that it treats the electric drive system on the one hand as an element of a control system and on
the other as an element of a complex automatic system. These two trends in the development of the automatic control of
electric drives have resulted in a volume that provides a thorough overview on the variety of different approaches to the
design of control systems.

Power Electronic Control in Electrical Systems
Reflecting the latest trends and practices from industry, the cutting-edge new ELECTRICAL CONTROLS FOR MACHINES, 7e
delivers a thorough introduction to the range of technologies found in today's electrical machine controls. Completely up to
date, circuit diagrams and the descriptions of the circuits illustrate a modern representation of the controls circuits. The text
also offers expansive coverage of the power and control circuitry required to operate electrical machinery. While it
discusses the trend away from relay control to PLC control, the text maintains solid coverage of relay circuits. Its emphasis
on the critical importance of worker and equipment safety in industrial settings includes a detailed explanation of the risk
assessment process and a safety relay circuit. In addition, the inclusion of international equipment specifications reflects
the dramatic impact of globalization and integration of businesses on the way industries function. Important Notice: Media
content referenced within the product description or the product text may not be available in the ebook version.
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A Text Book of Electrical Machines
The Industrial Electronics Handbook, Second Edition combines traditional and newer, more specialized knowledge that will
help industrial electronics engineers develop practical solutions for the design and implementation of high-power
applications. Embracing the broad technological scope of the field, this collection explores fundamental areas, including
analog and digital circuits, electronics, electromagnetic machines, signal processing, and industrial control and
communications systems. It also facilitates the use of intelligent systems—such as neural networks, fuzzy systems, and
evolutionary methods—in terms of a hierarchical structure that makes factory control and supervision more efficient by
addressing the needs of all production components. Enhancing its value, this fully updated collection presents research and
global trends as published in the IEEE Transactions on Industrial Electronics Journal, one of the largest and most respected
publications in the field. Power Electronics and Motor Drives facilitates a necessary shift from low-power electronics to the
high-power varieties used to control electromechanical systems and other industrial applications. This volume of the
handbook: Focuses on special high-power semiconductor devices Describes various electrical machines and motors, their
principles of operation, and their limitations Covers power conversion and the high-efficiency devices that perform the
necessary switchover between AC and DC Explores very specialized electronic circuits for the efficient control of electric
motors Details other applications of power electronics, aside from electric motors—including lighting, renewable energy
conversion, and automotive electronics Addresses power electronics used in very-high-power electrical systems to transmit
energy Other volumes in the set: Fundamentals of Industrial Electronics Control and Mechatronics Industrial Communication
Systems Intelligent Systems

Bulletin of War Medicine
Electrical drives convert in a controlled manner, electrical energy into mechanical energy. Electrical drives comprise an
electrical machine, i.e. an electro-mechanical energy converter, a power electronic converter, i.e. an electrical-to-electrical
converter, and a controller/communication unit. Today, electrical drives are used as propulsion systems in high-speed
trains, elevators, escalators, electric ships, electric forklift trucks and electric vehicles. Advanced control algorithms (mostly
digitally implemented) allow torque control over a high-bandwidth. Hence, precise motion control can be achieved.
Examples are drives in robots, pick-and-place machines, factory automation hardware, etc. Most drives can operate in
motoring and generating mode. Wind turbines use electrical drives to convert wind energy into electrical energy. More and
more, variable speed drives are used to save energy for example, in air-conditioning units, compressors, blowers, pumps
and home appliances. Key to ensure stable operation of a drive in the aforementioned applications are torque control
algorithms. In Advanced Electrical Drives, a unique approach is followed to derive model based torque controllers for all
types of Lorentz force machines, i.e. DC, synchronous and induction machines. The rotating transformer model forms the
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basis for this generalized modeling approach that ultimately leads to the development of universal field-oriented control
algorithms. In case of switched reluctance machines, torque observers are proposed to implement direct torque algorithms.
From a didactic viewpoint, tutorials are included at the end of each chapter. The reader is encouraged to execute these
tutorials to familiarize him or herself with all aspects of drive technology. Hence, Advanced Electrical Drives encourages
“learning by doing”. Furthermore, the experienced drive specialist may find the simulation tools useful to design highperformance controllers for all sorts of electrical drives.

Electrical Control for Machines
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 indepth 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.

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

Electronic Control of Switched Reluctance Machines
Switched reluctance motors have steadily increased in commercial importance since their introduction in the early 1980's,
while their technology - especially of their electronic control - has made great progress. Their unique characteristics
introduce a delicate balance, in which the copper and iron are diminished in quantity, complexity and cost, in favour of a
greater reliance on sophistication in the controller. Thus mastery of the control is the key challenge in the application of
these machines. This book is intended for engineer's in industry and in the large research community in electrical machines
and drives. It introduces the techniques for controlling switched reluctance machines, starting from first principles and
building up to the most advanced forms of sensorless control. It covers the recent advances in electronic control and
includes aspects of motion control, automation, acoustic noise reduction and energy efficiency. Covers the recent changes
in control technology Includes up-to-date equipment and methods Contains applications and case studies

Practical Control of Electric Machines
Electric Machines Dynamics & Control
Electrical Machines and Drives
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Recent years have brought substantial developments in electrical drive technology, with the appearance of highly rated,
very-high-speed power-electronic switches, combined with microcomputer control systems. This popular textbook has been
thoroughly revised and updated in the light of these changes. It retains its successful formula of teaching through worked
examples, which are put in context with concise explanations of theory, revision of equations and discussion of the
engineering implications. Numerous problems are also provided, with answers supplied. The third edition includes enhanced
coverage of power-electronic systems and new material on closed-loop control, in addition to thorough treatment of
electrical machines.

Introduction to Electrical Machines
This book presents deep analysis of machine control for different applications, focusing on its implementation in embedded
systems. Necessary peripherals for various microcontroller families are analysed for machine control and software
architecture patterns for high-quality software development processes in motor control units are described. Abundant
figures help the reader to understand the theoretical, simulation and practical implementation stages of machine control.
Model-based design, used as a mathematical and visual approach to construction of complex control algorithms, code
generation that eliminates hand-coding errors, and co-simulation tools such as Simulink, PSIM and finite element analysis
are discussed. The simulation and verification tools refine, and retest the models without having to resort to prototype
construction. The book shows how a voltage source inverter can be designed with tricks, protection elements, and space
vector modulation. Practical Control of Electric Machines: Model-Based Design and Simulation is based on the author’s
experience of a wide variety of systems in domestic, automotive and industrial environments, and most examples have
implemented and verified controls. The text is ideal for readers looking for an insight into how electric machines play an
important role in most real-life applications of control. Practitioners and students preparing for a career in control design
applied in electric machines will benefit from the book’s easily understood theoretical approach to complex machine
control. The book contains mathematics appropriate to various levels of experience, from the student to the academic and
the experienced professional. Advances in Industrial Control reports and encourages the transfer of technology in control
engineering. The rapid development of control technology has an impact on all areas of the control discipline. The series
offers an opportunity for researchers to present an extended exposition of new work in all aspects of industrial control.
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