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Predictive Control of Power Converters and Electrical Drives Apr 05 2020 Describes the general principles and current
research into Model Predictive Control (MPC); the most up-to-date control method for power converters and drives The book
starts with an introduction to the subject before the first chapter on classical control methods for power converters and drives.
This covers classical converter control methods and classical electrical drives control methods. The next chapter on Model
predictive control first looks at predictive control methods for power converters and drives and presents the basic principles of
MPC. It then looks at MPC for power electronics and drives. The third chapter is on predictive control applied to power
converters. It discusses: control of a three-phase inverter; control of a neutral point clamped inverter; control of an active front
end rectifier, and; control of a matrix converter. In the middle of the book there is Chapter four - Predictive control applied to
motor drives. This section analyses predictive torque control of industrial machines and predictive control of permanent
magnet synchronous motors. Design and implementation issues of model predictive control is the subject of the final chapter.
The following topics are described in detail: cost function selection; weighting factors design; delay compensation; effect of
model errors, and prediction of future references. While there are hundreds of books teaching control of electrical energy using
pulse width modulation, this will be the very first book published in this new topic. Unique in presenting a completely new
theoretic solution to control electric power in a simple way Discusses the application of predictive control in motor drives, with
several examples and case studies Matlab is included on a complementary website so the reader can run their own
simulations
 Neural and Fuzzy Logic Control of Drives and Power Systems Dec 26 2021 The authors guide readers quickly and concisely
through the complex topics of neural networks, fuzzy logic, mathematical modelling of electrical machines, power systems
control and VHDL design. Unlike the academic monographs that have previously been published on each of these subjects,
this book combines them and is based round case studies of systems analysis, control strategies, design, simulation and
implementation. The result is a guide to applied control systems design that will appeal equally to students and professional
design engineers. The book can also be used as a unique VHDL design aid, based on real-world power engineering
applications. Introduces cutting-edge control systems to a wide readership of engineers and students The first book on neuro-
fuzzy control systems to take a practical, applications-based approach, backed up with worked examples and case studies
Learn to use VHDL in real-world applications
 Control Techniques Drives and Controls Handbook Dec 02 2019 Annotation A comprehensive guide to the technology
underlying drives, motors and control units, this title contains a wealth of technical information for the practising drives and
electrical engineer.
 Electrical Machines, Drives, and Power Systems May 31 2022 This best-selling text takes on a theoretical, practical, and
multidisciplinary approach to provide readers with a thorough understanding of modern electric power. The extensive coverage
of a wide range of topics, the liberal use of excellent illustrations and photographs, the real-world orientation to practical
issues, and the clear, reader-friendly writing style are only a few of the outstanding features that contribute to the book's
success and popularity. New to this edition is a chapter on programmable logic controllers. It covers the basic principles of
PLCs and shows, by way of example, how they are used in running the activities of a large service enterprise. Trend-setting



computer-based activities involving controls and automation integrated with other business activities, including e-commerce,
are illustrated. Exercises at the end of each chapter are divided into four levels: practical, intermediate, advanced, and
industrial application. To encourage the reader to solve the problems, answers are given at the back of the book. A free
Instructor's Manual (ISBN 0-13-093084-9) is available to instructors.
 Analysis of Electric Machinery and Drive Systems Feb 25 2022 Introducing a new edition of the popular reference on machine
analysis Now in a fully revised and expanded edition, this widely used reference on machine analysis boasts many changes
designed to address the varied needs of engineers in the electric machinery, electric drives, and electric power industries. The
authors draw on their own extensive research efforts, bringing all topics up to date and outlining a variety of new approaches
they have developed over the past decade. Focusing on reference frame theory that has been at the core of this work since
the first edition, this volume goes a step further, introducing new material relevant to machine design along with numerous
techniques for making the derivation of equations more direct and easy to use. Coverage includes: Completely new chapters
on winding functions and machine design that add a significant dimension not found in any other text A new formulation of
machine equations for improving analysis and modeling of machines coupled to power electronic circuits Simplified techniques
throughout, from the derivation of torque equations and synchronous machine analysis to the analysis of unbalanced operation
A unique generalized approach to machine parameters identification A first-rate resource for engineers wishing to master
cutting-edge techniques for machine analysis, Analysis of Electric Machinery and Drive Systems is also a highly useful guide
for students in the field.
 Power Electronics and Motor Drives Mar 17 2021 Power Electronics and Motor Drives: Advances and Trends, Second Edition
is the perfect resource to keep the electrical engineer up-to-speed on the latest advancements in technologies, equipment and
applications. Carefully structured to include both traditional topics for entry-level and more advanced applications for the
experienced engineer, this reference sheds light on the rapidly growing field of power electronic operations. New content
covers converters, machine models and new control methods such as fuzzy logic and neural network control. This reference
will help engineers further understand recent technologies and gain practical understanding with its inclusion of many industrial
applications. Further supported by a glossary per chapter, this book gives engineers and researchers a critical reference to
learn from real-world examples and make future decisions on power electronic technology and applications. Provides many
practical examples of industrial applications Updates on the newest electronic topics with content added on fuzzy logic and
neural networks Presents information from an expert with decades of research and industrial experience
 Power Electronics and Motor Drive Systems Dec 14 2020 Power Electronics and Motor Drive Systems is designed to aid
electrical engineers, researchers, and students to analyze and address common problems in state-of-the-art power electronics
technologies. Author Stefanos Manias supplies a detailed discussion of the theory of power electronics circuits and electronic
power conversion technology systems, with common problems and methods of analysis to critically evaluate results. These
theories are reinforced by simulation examples using well-known and widely available software programs, including SPICE,
PSIM, and MATLAB/SIMULINK. Manias expertly analyzes power electronic circuits with basic power semiconductor devices,
as well as the new power electronic converters. He also clearly and comprehensively provides an analysis of modulation and
output voltage, current control techniques, passive and active filtering, and the characteristics and gating circuits of different
power semiconductor switches, such as BJTs, IGBTs, MOSFETs, IGCTs, MCTs and GTOs. Includes step-by-step analysis of
power electronic systems Reinforced by simulation examples using SPICE, PSIM, and MATLAB/SIMULINK Provides 110
common problems and solutions in power electronics technologies
 Power Quality in Power Systems and Electrical Machines Apr 17 2021 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
 Electrical Machines, Drives, and Power Systems Apr 29 2022 Designed for students in electrical power technology programs
or higher-level, non-electrical majors, this text explores the "need to know" material, and covers the basic principles of
transformers and rotating machines, transmission and distribution systems, and power electronics associated with these fields.
 Recent Advances in Power Electronics and Drives Sep 30 2019 This book presents select proceedings of the Electric Power
and Renewable Energy Conference 2020 (EPREC-2020). It provides rigorous discussions, case studies, and recent
developments in the emerging areas of power electronics, especially, power inverter and converter, electrical drives, regulated
power supplies, operation of FACTS & HVDC, etc. The readers would be benefited in enhancing their knowledge and skills in
these domain areas. The book will be a valuable reference for beginners, researchers, and professionals interested in
advancements in power electronics and drives.
 Power Electronics in Motor Drives Jul 09 2020 This book is aimed at people who want to understand how AC inverter drives
work and how they are used in industry. This book is much more about the practical design and application of drives than
about the mathematical principles behind them. The key principles of power electronics are described and presented in a



simple way, as are the basics of both DC and AC motors. The detailed electronics of DC and AC drive are explained, together
with the theoretical background and the practical design issues such as cooling and protection. An important part of the book
gives details of the features and functions often found in AC drives, and gives practical advice on how and where to use these.
A wide range of drive applications are described from fresh water pumping to baggage handling systems. The practical
problems of using AC drives in industry are presented, and together with the application and function descriptions should
prove useful and informative.
 Handbook of Automotive Power Electronics and Motor Drives Aug 10 2020 Initially, the only electric loads encountered in an
automobile were for lighting and the starter motor. Today, demands on performance, safety, emissions, comfort, convenience,
entertainment, and communications have seen the working-in of seemingly innumerable advanced electronic devices.
Consequently, vehicle electric systems require larger capacities and more complex configurations to deal with these demands.
Covering applications in conventional, hybrid-electric, and electric vehicles, the Handbook of Automotive Power Electronics
and Motor Drives provides a comprehensive reference for automotive electrical systems. This authoritative handbook features
contributions from an outstanding international panel of experts from industry and academia, highlighting existing and
emerging technologies. Divided into five parts, the Handbook of Automotive Power Electronics and Motor Drives offers an
overview of automotive power systems, discusses semiconductor devices, sensors, and other components, explains different
power electronic converters, examines electric machines and associated drives, and details various advanced electrical loads
as well as battery technology for automobile applications. As we seek to answer the call for safer, more efficient, and lower-
emission vehicles from regulators and consumer insistence on better performance, comfort, and entertainment, the
technologies outlined in this book are vital for engineering advanced vehicles that will satisfy these criteria.
 Practical Variable Speed Drives and Power Electronics Mar 29 2022 Variable frequency drive - VFD - frequency drives -
reductiemotor.
 Elementary Concepts of Power Electronic Drives May 19 2021 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
 Experiments for Electrical Machines, Drives, and Power Systems Jan 27 2022 Electric motors, transformers, and control
systems are used in all modern industries. Knowledge of the characteristics of these will help the electrical engineering
technologist keep the wheels of industry turning. This book will give the student a practical introduction to electrical machinery,
transformers, and motor control. The experiments have all been used at the Pennsylvania State University, Mckeesport
Campus. There, the full series of experiments were done in two semesters. Each experiment requires about two hours of
laboratory time. The book is designed to accompany a textbook. As an added feature, the book also has sections on
conducting an experiment, laboratory report writing, accuracy, equipment, and motor runaway.
 Advanced Control of Electrical Drives and Power Electronic Converters Nov 24 2021 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.
 Electric Motor Drives and their Applications with Simulation Practices Jul 29 2019 Electric Motor Drives and Its Applications
with Simulation Practices provides comprehensive coverage of the concepts of electric motor drives and their applications,
along with their simulation using MATLAB and other software tools. The book helps engineers and students improve their
software skills by learning to simulate various electric drives and applications and assists with new ideas in the simulation of
electrical, electronics and instrumentations systems. Covering power electronic converter fed drives and simulation model
building using all possible software as well as the operation and relevant applications discussed, the book provides a number
of examples and step-by-step procedures for successful implementation. Intended for engineers, students and research
scholars in industry who are working in the field of power electronics and drives, this book provides a brief introduction to
simulation software under different environments. Provides an in-depth analysis of Electric motors and drives, specifically
focused on practical approaches Includes simulations of electric drives using best proven software tools like MATLAB and
PSIM Details step-by-step approaches for creating and applying simulation of electric drives
 PID and Predictive Control of Electrical Drives and Power Converters using MATLAB / Simulink Aug 22 2021 A timely
introduction to current research on PID and predictive control by one of the leading authors on the subject PID and Predictive
Control of Electric Drives and Power Supplies using MATLAB/Simulink examines the classical control system strategies, such
as PID control, feed-forward control and cascade control, which are widely used in current practice. The authors share their
experiences in actual design and implementation of the control systems on laboratory test-beds, taking the reader from the



fundamentals through to more sophisticated design and analysis. The book contains sections on closed-loop performance
analysis in both frequency domain and time domain, presented to help the designer in selection of controller parameters and
validation of the control system. Continuous-time model predictive control systems are designed for the drives and power
supplies, and operational constraints are imposed in the design. Discrete-time model predictive control systems are designed
based on the discretization of the physical models, which will appeal to readers who are more familiar with sampled-data
control system. Soft sensors and observers will be discussed for low cost implementation. Resonant control of the electric
drives and power supply will be discussed to deal with the problems of bias in sensors and unbalanced three phase AC
currents. Brings together both classical control systems and predictive control systems in a logical style from introductory
through to advanced levels Demonstrates how simulation and experimental results are used to support theoretical analysis
and the proposed design algorithms MATLAB and Simulink tutorials are given in each chapter to show the readers how to take
the theory to applications. Includes MATLAB and Simulink software using xPC Target for teaching purposes A companion
website is available Researchers and industrial engineers; and graduate students on electrical engineering courses will find
this a valuable resource.
 Multiphysics Simulation by Design for Electrical Machines, Power Electronics and Drives Mar 05 2020 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.
 Power Converters and AC Electrical Drives with Linear Neural Networks Jul 21 2021 The first book of its kind, Power
Converters and AC Electrical Drives with Linear Neural Networks systematically explores the application of neural networks in
the field of power electronics, with particular emphasis on the sensorless control of AC drives. It presents the classical theory
based on space-vectors in identification, discusses control of electrical drives and power converters, and examines
improvements that can be attained when using linear neural networks. The book integrates power electronics and electrical
drives with artificial neural networks (ANN). Organized into four parts, it first deals with voltage source inverters and their
control. It then covers AC electrical drive control, focusing on induction and permanent magnet synchronous motor drives. The
third part examines theoretical aspects of linear neural networks, particularly the neural EXIN family. The fourth part highlights
original applications in electrical drives and power quality, ranging from neural-based parameter estimation and sensorless
control to distributed generation systems from renewable sources and active power filters. Simulation and experimental results
are provided to validate the theories. Written by experts in the field, this state-of-the-art book requires basic knowledge of
electrical machines and power electronics, as well as some familiarity with control systems, signal processing, linear algebra,
and numerical analysis. Offering multiple paths through the material, the text is suitable for undergraduate and postgraduate
students, theoreticians, practicing engineers, and researchers involved in applications of ANNs.
 Power Electronics, Drives, and Advanced Applications Sep 22 2021 Concern for reliable power supply and energy-efficient
system design has led to usage of power electronics-based systems, including efficient electric power conversion and power
semiconductor devices. This book provides integration of complete fundamental theory, design, simulation and application of
power electronics, and drives covering up-to-date subject components. It contains twenty-one chapters arranged in four
sections on power semiconductor devices, basic power electronic converters, advanced power electronics converters, power
supplies, electrical drives and advanced applications. Aimed at senior undergraduate and graduate students in electrical
engineering and power electronics including related professionals, this book ‧ Includes electrical drives such as DC motor, AC
motor, special motor, high performance motor drives, solar, electrical/hybrid vehicle and fuel cell drives ‧ Reviews advances in
renewable energy technologies (wind, PV, hybrid power systems) and their integration ‧ Explores topics like distributed
generation, microgrid, and wireless power transfer system ‧ Includes simulation examples using MATLAB�/Simulink and over
four hundred solved, unsolved and review problems
 Proceedings of the ... International Conference on Power Electronics, Drives and Energy Systems for Industrial Growth Jan
15 2021
 High-Power Converters and AC Drives Oct 24 2021 This book presents the latest cutting-edge technology in high-power
converters and medium voltage drives, and provides a complete analysis of various converter topologies, modulation
techniques, practical drive configurations, and advanced control schemes. Supplemented with more than 250 illustrations, the



author illustrates key concepts with simulations and experiments. Practical problems, along with accompanying solutions, are
presented to help you tackle real-world issues.
 Electrical Machines, Drives, and Power Systems Oct 04 2022 The HVDC Light[trademark] method of transmitting electric
power. Introduces students to an important new way of carrying power to remote locations. Revised, reformatted Instructor's
Manual. Provides instructors with a tool that is much easier to read. Clear, practical approach.
 Neural and Fuzzy Logic Control of Drives and Power Systems Jul 01 2022 *Introduces cutting-edge control systems to a wide
readership of engineers and students *The first book on neuro-fuzzy control systems to take a practical, applications-based
approach, backed up with worked examples and case studies *Learn to use VHDL in real-world applications Introducing
cutting edge control systems through real-world applications Neural networks and fuzzy logic based systems offer a modern
control solution to AC machines used in variable speed drives, enabling industry to save costs and increase efficiency by
replacing expensive and high-maintenance DC motor systems. The use of fast micros has revolutionised the field with
sensorless vector control and direct torque control. This book reflects recent research findings and acts as a useful guide to
the new generation of control systems for a wide readership of advanced undergraduate and graduate students, as well as
practising engineers. The authors guide readers quickly and concisely through the complex topics of neural networks, fuzzy
logic, mathematical modelling of electrical machines, power systems control and VHDL design. Unlike the academic
monographs that have previously been published on each of these subjects, this book combines them and is based round
case studies of systems analysis, control strategies, design, simulation and implementation. The result is a guide to applied
control systems design that will appeal equally to students and professional design engineers. The book can also be used as a
unique VHDL design aid, based on real-world power engineering applications.
 Power Electronics for Next-Generation Drives and Energy Systems Sep 10 2020 The two volumes of this reference book
cover power electronics for drives and energy systems for electrified transport and the development of the power grid. Volume
1 covers converters and control for drives, while Volume 2 addresses clean generation and power grids.
 Practical Variable Speed Drives and Power Electronics Sep 03 2022 Typical practical applications of VSDs in process control
and materials handling, such as those for pumping, ventilation, conveyers, compressors and hoists are covered in detail. ·
Provides a fundamental understanding of the installation, operation and troubleshooting of Variable Speed Drives (VSDs) ·
Includes practical coverage of key topics such as troubleshooting, control wiring, operating modes, braking types, automatic
restart, harmonics, electrostatic discharge and EMC/EMI issues · Essential reading for electrical engineers and those using
VSDs for applications such as pumping, ventilation, conveyors and hoists in process control, materials handling and other
industrial contexts
 Power Electronics and Variable Frequency Drives Oct 31 2019 This original contributed volume combines the individual
expertise of eleven world-renowned professionals to provide comprehensive, authoritative coverage of state-of-the-art power
electronics and AC drive technology. Featuring an extensive introductory chapter by power-electronics expert Bimal K. Bose
and more than 400 figures, POWER ELECTRONICS AND VARIABLE FREQUENCY DRIVES covers each of the field's
component disciplines and drives--all in one complete resource. Broad in scope and unique in its presentation, this volume
belongs on the bookshelf of every industry engineer, professor, graduate student, and researcher involved in this fast-growing
multidisciplinary field. It is an essential for teaching, research, development, and design.
 Electric Powertrain Jan 03 2020 The why, what and how of the electric vehicle powertrain Empowers engineering
professionals and students with the knowledge and skills required to engineer electric vehicle powertrain architectures, energy
storage systems, power electronics converters and electric drives. The modern electric powertrain is relatively new for the
automotive industry, and engineers are challenged with designing affordable, efficient and high-performance electric
powertrains as the industry undergoes a technological evolution. Co-authored by two electric vehicle (EV) engineers with
decades of experience designing and putting into production all of the powertrain technologies presented, this book provides
readers with the hands-on knowledge, skills and expertise they need to rise to that challenge. This four-part practical guide
provides a comprehensive review of battery, hybrid and fuel cell EV systems and the associated energy sources, power
electronics, machines, and drives. The first part of the book begins with a historical overview of electromobility and the related
environmental impacts motivating the development of the electric powertrain. Vehicular requirements for electromechanical
propulsion are then presented. Battery electric vehicles (BEV), fuel cell electric vehicles (FCEV), and conventional and hybrid
electric vehicles (HEV) are then described, contrasted and compared for vehicle propulsion. The second part of the book
features in-depth analysis of the electric powertrain traction machines, with a particular focus on the induction machine and the
surface- and interior-permanent magnet ac machines. The brushed dc machine is also considered due to its ease of operation
and understanding, and its historical place, especially as the traction machine on NASA’s Mars rovers. The third part of the
book features the theory and applications for the propulsion, charging, accessory, and auxiliary power electronics converters.
Chapters are presented on isolated and non-isolated dc-dc converters, traction inverters, and battery charging. The fourth part
presents the introductory and applied electromagnetism required as a foundation throughout the book. ‧ Introduces and
holistically integrates the key EV powertrain technologies. ‧ Provides a comprehensive overview of existing and emerging
automotive solutions. ‧ Provides experience-based expertise for vehicular and powertrain system and sub-system level study,
design, and optimization. ‧ Presents many examples of powertrain technologies from leading manufacturers. ‧ Discusses the
dc traction machines of the Mars rovers, the ultimate EVs from NASA. ‧ Investigates the environmental motivating factors and
impacts of electromobility. ‧ Presents a structured university teaching stream from introductory undergraduate to postgraduate.
‧ Includes real-world problems and assignments of use to design engineers, researchers, and students alike. ‧ Features a
companion website with numerous references, problems, solutions, and practical assignments. ‧ Includes introductory material



throughout the book for the general scientific reader. ‧ Contains essential reading for government regulators and policy
makers. Electric Powertrain: Energy Systems, Power Electronics and Drives for Hybrid, Electric and Fuel Cell Vehicles is an
important professional resource for practitioners and researchers in the battery, hybrid, and fuel cell EV transportation industry.
The book is a structured holistic textbook for the teaching of the fundamental theories and applications of energy sources,
power electronics, and electric machines and drives to engineering undergraduate and postgraduate students. Textbook
Structure and Suggested Teaching Curriculum This is primarily an engineering textbook covering the automotive powertrain,
energy storage and energy conversion, power electronics, and electrical machines. A significant additional focus is placed on
the engineering design, the energy for transportation, and the related environmental impacts. This textbook is an educational
tool for practicing engineers and others, such as transportation policy planners and regulators. The modern automobile is used
as the vehicle upon which to base the theory and applications, which makes the book a useful educational reference for our
industry colleagues, from chemists to engineers. This material is also written to be of interest to the general reader, who may
have little or no interest in the power electronics and machines. Introductory science, mathematics, and an inquiring mind
suffice for some chapters. The general reader can read the introduction to each of the chapters and move to the next as soon
as the material gets too advanced for him or her. Part I Vehicles and Energy Sources Chapter 1 Electromobility and the
Environment Chapter 2 Vehicle Dynamics Chapter 3 Batteries Chapter 4 Fuel Cells Chapter 5 Conventional and Hybrid
Powertrains Part II Electrical Machines Chapter 6 Introduction to Traction Machines Chapter 7 The Brushed DC Machine
Chapter 8 Induction Machines Chapter 9 Surface-permanent-magnet AC Machines Chapter 10: Interior-permanent-magnet AC
Machines Part III Power Electronics Chapter 11 DC-DC Converters Chapter 12 Isolated DC-DC Converters Chapter 13
Traction Drives and Three-phase Inverters Chapter 14 Battery Charging Chapter 15 Control of the Electric Drive Part IV Basics
Chapter 16 Introduction to Electromagnetism, Ferromagnetism, and Electromechanical Energy Conversion The first third of the
book (Chapters 1 to 6), plus parts of Chapters 14 and 16, can be taught to the general science or engineering student in the
second or third year. It covers the introductory automotive material using basic concepts from mechanical, electrical,
environmental, and electrochemical engineering. Chapter 14 on electrical charging and Chapter 16 on electromagnetism can
also be used as a general introduction to electrical engineering. The basics of electromagnetism, ferromagnetism and
electromechanical energy conversion (Chapter 16) and dc machines (Chapter 7) can be taught to second year (sophomore)
engineering students who have completed introductory electrical circuits and physics. The third year (junior) students typically
have covered ac circuit analysis, and so they can cover ac machines, such as the induction machine (Chapter 8) and the
surface permanent-magnet ac machine (Chapter 9). As the students typically have studied control theory, they can investigate
the control of the speed and torque loops of the motor drive (Chapter 15). Power electronics, featuring non-isolated buck and
boost converters (Chapter 11), can also be introduced in the third year. The final-year (senior) students can then go on to
cover the more advanced technologies of the interior-permanent-magnet ac machine (Chapter 10). Isolated power converters
(Chapter 12), such as the full-bridge and resonant converters, inverters (Chapter 13), and power-factor-corrected battery
chargers (Chapter 14), are covered in the power electronics section. This material can also be covered at the introductory
postgraduate level. Various homework, simulation, and research exercises are presented throughout the textbook. The reader
is encouraged to attempt these exercises as part of the learning experience. Instructors are encouraged to contact the author,
John Hayes, direct to discuss course content or structure.
 Electrical Machines, Drives, and Power Systems Nov 05 2022 For courses in Motor Controls, Electric Machines, Power
Electronics, and Electric Power. This best-selling text employs a theoretical, practical, multidisciplinary approach to provide
introductory students with a broad understanding of modern electric power. The scope of the book reflects the rapid changes
that have occurred in power technology over the past few years-allowing the entrance of power electronics into every facet of
industrial drives, and expanding the field to open more career opportunities.
 Power Electronics and Motor Drives Jun 07 2020 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
 Electrical Machines, Drives and Power Systems Aug 02 2022 For courses in Motor Controls, Electric Machines, Power
Electronics, and Electric Power. This best-selling text employs a theoretical, practical, multidisciplinary approach to provide
introductory students with a broad understanding of modern electric power. The scope of the book reflects the rapid changes



that have occurred in power technology over the past few years–allowing the entrance of power electronics into every facet of
industrial drives, and expanding the field to open more career opportunities. The full text downloaded to your computer With
eBooks you can: search for key concepts, words and phrases make highlights and notes as you study share your notes with
friends eBooks are downloaded to your computer and accessible either offline through the Bookshelf (available as a free
download), available online and also via the iPad and Android apps. Upon purchase, you'll gain instant access to this eBook.
Time limit The eBooks products do not have an expiry date. You will continue to access your digital ebook products whilst you
have your Bookshelf installed.
 Advanced and Intelligent Control in Power Electronics and Drives Feb 13 2021 Power electronics and variable frequency
drives are continuously developing multidisciplinary fields in electrical engineering and it is practically not possible to write a
book covering the entire area by one individual specialist. Especially by taking account the recent fast development in the
neighboring fields like control theory, computational intelligence and signal processing, which all strongly influence new
solutions in control of power electronics and drives. Therefore, this book is written by individual key specialist working on the
area of modern advanced control methods which penetrates current implementation of power converters and drives. Although
some of the presented methods are still not adopted by industry, they create new solutions with high further research and
application potential. The material of the book is presented in the following three parts: Part I: Advanced Power Electronic
Control in Renewable Energy Sources (Chapters 1-4), Part II: Predictive Control of Power Converters and Drives (5-7), Part III:
Neurocontrol and Nonlinear Control of Power Converters and Drives (8-11). The book is intended for engineers, researchers
and students in the field of power electronics and drives who are interested in the use of advanced control methods and also
for specialists from the control theory area who like to explore new area of applications.
 Utilisation of Electric Power Jun 27 2019 This Book Is Prepared For Undergraduate Students Of Various Indian Universities
And Those Preparing For Associate Membership Examination Of The Institution Of Electrical Engineers (India) As Well The
Diploma In Electrical Engineering Examination Of Various Boards Of Technical Education Covering The Subjects Electric
Drives And Control And Utilisation Of Electric Energy.The Chapter On Illumination Deals Extensively With The Principles Of
The Interior, Factory Lighting And Flood Lighting Schemes As Well As The Features Of Street Lighting. A Section On
Photometric Measurement Is Added Along With A Study Of Halogen Lamps And Energy Saving Fluorescent Lamps. The
Chapter On Electric Drives And Control Covers The Recent Trends In Electric Traction Using Gto Thyristor Technology.
Objective Type Questions Were Incorporated For Self Assessment.
 Electrical Drives for Direct Drive Renewable Energy Systems May 07 2020 Wind turbine gearboxes present major reliability
issues, leading to great interest in the current development of gearless direct-drive wind energy systems. Offering high
reliability, high efficiency and low maintenance, developments in these direct-drive systems point the way to the next
generation of wind power, and Electrical drives for direct drive renewable energy systems is an authoritative guide to their
design, development and operation. Part one outlines electrical drive technology, beginning with an overview of electrical
generators for direct drive systems. Principles of electrical design for permanent magnet generators are discussed, followed by
electrical, thermal and structural generator design and systems integration. A review of power electronic converter technology
and power electronic converter systems for direct drive renewable energy applications is then conducted. Part two then
focuses on wind and marine applications, beginning with a commercial overview of wind turbine drive systems and an
introduction to direct drive wave energy conversion systems. The commercial application of these technologies is investigated
via case studies on the permanent magnet direct drive generator in the Zephyros wind turbine, and the Archimedes Wave
Swing (AWS) direct drive wave energy pilot plant. Finally, the book concludes by exploring the application of high-temperature
superconducting machines to direct drive renewable energy systems. With its distinguished editors and international team of
expert contributors, Electrical drives for direct drive renewable energy systems provides a comprehensive review of key
technologies for anyone involved with or interested in the design, construction, operation, development and optimisation of
direct drive wind and marine energy systems. An authorative guide to the design, development and operation of gearless
direct drives Discusses the principles of electrical design for permanent magnet generators and electrical, thermal and
structural generator design and systems integration Investigates the commercial applications of wind turbine drive systems
 PID and Predictive Control of Electrical Drives and Power Converters using MATLAB / Simulink Jun 19 2021 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 closed-loop 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.
 Control in Power Electronics and Electrical Drives Oct 12 2020 Control in Power Electronics and Electrical Drives contains the
proceedings of the Second International Federation of Automatic Control Symposium held in Düsseldorf, Germany, on October
3-5, 1977. The symposium provided a forum for discussing the effects of converter control on the design of electrical
machines. Comprised of 102 chapters, this book begins by focusing on control systems employing electronic power
converters, along with converter circuits and converter control procedures. The next section deals with the behavior of inverter-
fed electrical machines and requirements imposed by converter operation. Topics covered include the status of power
thyristors and rectifiers; the dynamic performance of converter-fed synchronous motors; and open loop control of a linear
vernier reluctance motor in a stepping mode. Subsequent sections explore converter-fed alternating current and direct current
drives; applications of controlled industrial drives; and solid-state energy conversion. A number of methods for analyzing power
electronic circuits are discussed and illustrated. This monograph will be of interest to electronics and electrical engineers.
 Model Predictive Control of High Power Converters and Industrial Drives Feb 02 2020 In this original book on model predictive
control (MPC) for power electronics, the focus is put on high-power applications with multilevel converters operating at
switching frequencies well below 1 kHz, such as medium-voltage drives and modular multi-level converters. Consisting of two
main parts, the first offers a detailed review of three-phase power electronics, electrical machines, carrier-based pulse width
modulation, optimized pulse patterns, state-of-the art converter control methods and the principle of MPC. The second part is
an in-depth treatment of MPC methods that fully exploit the performance potential of high-power converters. These control
methods combine the fast control responses of deadbeat control with the optimal steady-state performance of optimized pulse
patterns by resolving the antagonism between the two. MPC is expected to evolve into the control method of choice for power
electronic systems operating at low pulse numbers with multiple coupled variables and tight operating constraints it. Model
Predictive Control of High Power Converters and Industrial Drives will enable to reader to learn how to increase the power
capability of the converter, lower the current distortions, reduce the filter size, achieve very fast transient responses and
ensure the reliable operation within safe operating area constraints. Targeted at power electronic practitioners working on
control-related aspects as well as control engineers, the material is intuitively accessible, and the mathematical formulations
are augmented by illustrations, simple examples and a book companion website featuring animations. Readers benefit from a
concise and comprehensive treatment of MPC for industrial power electronics, enabling them to understand, implement and
advance the field of high-performance MPC schemes.
 Introduction to Electric Power and Drive Systems Aug 29 2019 An introduction to the analysis of electric machines, power
electronic circuits, electric drive performance, and power systems This book provides students with the basic physical
concepts and analysis tools needed for subsequent coursework in electric power and drive systems with a focus on Tesla’s
rotating magnetic field. Organized in a flexible format, it allows instructors to select material as needed to fit their school’s
power program. The first chapter covers the fundamental concepts and analytical methods that are common to power and
electric drive systems. The subsequent chapters offer introductory analyses specific to electric machines, power electronic
circuits, drive system performance and simulation, and power systems. In addition, this book: Provides students with an
analytical base on which to build in advanced follow-on courses Examines fundamental power conversions (dc-dc, ac-dc and
dc-ac), harmonics, and distortion Describes the dynamic computer simulation of a brushless dc drive to illustrate its
performance with both a sinusoidal inverter voltage approximation and more realistic stator six-step drive applied voltages
Includes in-chapter short problems, numerous worked examples, and end-of-chapter problems to help readers review and
more fully understand each topic
 Digital Control of Electrical Drives Nov 12 2020 Provides broad insights into problems of coding control algorithms on a DSP
platform. - Includes a set of Simulink simulation files (source codes) which permits readers to envisage the effects of control
solutions on the overall motion control system. -bridges the gap between control analysis and industrial practice.
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