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or behavior and its result in the form of trajectory of changes. This book is devoted to dynamics of a wide
class of specific but very important objects such as electromechanical systems. This is a very rigorous
discipline and has a long tradition, as its theoretical bases were formulated in the first half of the XIX
century by d’ Alembert, Lagrange, Hamilton, Maxwell and other prominent scientists, but their crucial
results were based on previous pioneering research of others such as Copernicus, Galileo, Newton... This
book in its theoretical foundations is based on the principle of least action which governs classical as well
as relativistic mechanics and electromagnetism and leads to Lagrange’s equations which are applied in the
book as universal method to construct equations of motion of electromechanical systems. It gives common
and coherent grounds to formulate mathematical models for all lumped parameters’ electromechanical
systems, which are vital in our contemporary industry and civilized everyday life. From these remarks it
seems that the book is general and theoretical but in fact it is a very practical one concerning modern
electrical drives in a broad sense, including electromechanical energy conversion, induction motor drives,
brushless DC drives with a permanent magnet excitation and switched reluctance machines (SRM). And of
course their control, which means shaping of their trajectories of motion using modern tools, their designed
autonomy in keeping a track according to our programmed expectations. The problems presented in the
book are widely illustrated by characteristics, trajectories, dynamic courses all computed by use of
developed simulation models throughout the book. There are some classical subjects and the history of the
discipline is discussed but finally all modern tools and means are presented and applied. More detailed
descriptions follow in abstracts for the particular chapters. The author hopes kind readers will enjoy and
profit from reading this book.
Recent Advances in Power Electronics and Drives - Shailendra Kumar 2022
This book contains select proceedings of EPREC-2021 with a focus on power electronics and drives. The
book includes original research and case studies that present recent developments in power electronics
focusing on power inverters and converters. The book also consists of research work on electrical drives,
regulated power supplies, operation of FACTS & HVDC, etc. The book will be a valuable reference guide for
beginners, researchers, and professionals interested in the advancements of power electronics and drives.
Introduction to the Analysis of Electromechanical Systems - Paul C. Krause 2021-12-06
Discover the analytical foundations of electric machine, power electronics, electric drives, and electric
power systems In Introduction to the Analysis of Electromechanical Systems, an accomplished team of
engineers delivers an accessible and robust analysis of fundamental topics in electrical systems and
electrical machine modeling oriented to their control with power converters. The book begins with an
introduction to the electromagnetic variables in rotatory and stationary reference frames before moving
onto descriptions of electric machines. The authors discuss direct current, round-rotor permanent-magnet
alternating current, and induction machines, as well as brushless direct current and induction motor drives.
Synchronous generators and various other aspects of electric power system engineering are covered as
well, showing readers how to describe the behavior of electromagnetic variables and how to approach their
control with modern power converters. Introduction to the Analysis of Electromechanical Systems presents
analysis techniques at an introductory level and at sufficient detail to be useful as a prerequisite for higher
level courses. It also offers supplementary materials in the form of online animations and videos to
illustrate the concepts contained within. Readers will also enjoy: A thorough introduction to basic system

Power Electronics and Motor Drives - Bogdan M. Wilamowski 2018-10-03
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
Analysis of Electric Machinery and Drive Systems - Paul C. Krause 2013-06-17
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.
Dynamics and Control of Electrical Drives - Wach Piotr 2011-04-28
Dynamics is a science concerned with movement and changes. In the most general approach it relates to
life processes as well as behavior in nature in rest. It governs small particles, technical objects, conversion
of matter and materials but also concerns people, groups of people in their individual and, in particular,
social dimension. In dynamics we always have to do with causes or stimuli for motion, the rules of reaction
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analysis, including phasor analysis, power calculations, elementary magnetic circuits, stationary coupled
circuits, and two- and three-phase systems Comprehensive explorations of the basics of electric machine
analysis and power electronics, including switching-circuit fundamentals, conversion, and electromagnetic
force and torque Practical discussions of power systems, including three-phase transformer connections,
synchronous generators, reactive power and power factor correction, and discussions of transient stability
Perfect for researchers and industry professionals in the area of power and electric drives, Introduction to
the Analysis of Electromechanical Systems will also earn its place in the libraries of senior undergraduate
and graduate students and professors in these fields.
Permanent Magnet Synchronous and Brushless DC Motor Drives - Ramu Krishnan 2017-12-19
Despite two decades of massive strides in research and development on control strategies and their
subsequent implementation, most books on permanent magnet motor drives still focus primarily on motor
design, providing only elementary coverage of control and converters. Addressing that gap with information
that has largely been disseminated only in journals and at conferences, Permanent Magnet Synchronous
and Brushless DC Motor Drives is a long-awaited comprehensive overview of power electronic converters
for permanent magnet synchronous machines and control strategies for variable-speed operation. It
introduces machines, power devices, inverters, and control, and addresses modeling, implementation,
control strategies, and flux weakening operations, as well as parameter sensitivity, and rotor position
sensorless control. Suitable for both industrial and academic audiences, this book also covers the
simulation, low cost inverter topologies, and commutation torque ripple of PM brushless DC motor drives.
Simulation of the motor drives system is illustrated with MATLAB® codes in the text. This book is divided
into three parts—fundamentals of PM synchronous and brushless dc machines, power devices, inverters;
PM synchronous motor drives, and brushless dc motor drives. With regard to the power electronics
associated with these drive systems, the author: Explores use of the standard three-phase bridge inverter
for driving the machine, power factor correction, and inverter control Introduces space vector modulation
step by step and contrasts with PWM Details dead time effects in the inverter, and its compensation
Discusses new power converter topologies being considered for low-cost drive systems in PM brushless DC
motor drives This reference is dedicated exclusively to PM ac machines, with a timely emphasis on control
and standard, and low-cost converter topologies. Widely used for teaching at the doctoral level and for
industrial audiences both in the U.S. and abroad, it will be a welcome addition to any engineer’s library.
Practical Control of Electric Machines - Rubén Molina Llorente 2020-03-20
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.
Electric Machines and Drives - Ned Mohan 2011-12-13
electric-motor-drives-modeling-analysis-and-control-by-r-krishnan-pdf

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.
Applied Intelligent Control of Induction Motor Drives - Tze Fun Chan 2011-01-19
Induction motors are the most important workhorses in industry. They are mostly used as constant-speed
drives when fed from a voltage source of fixed frequency. Advent of advanced power electronic converters
and powerful digital signal processors, however, has made possible the development of high performance,
adjustable speed AC motor drives. This book aims to explore new areas of induction motor control based on
artificial intelligence (AI) techniques in order to make the controller less sensitive to parameter changes.
Selected AI techniques are applied for different induction motor control strategies. The book presents a
practical computer simulation model of the induction motor that could be used for studying various
induction motor drive operations. The control strategies explored include expert-system-based acceleration
control, hybrid-fuzzy/PI two-stage control, neural-network-based direct self control, and genetic algorithm
based extended Kalman filter for rotor speed estimation. There are also chapters on neural-network-based
parameter estimation, genetic-algorithm-based optimized random PWM strategy, and experimental
investigations. A chapter is provided as a primer for readers to get started with simulation studies on
various AI techniques. Presents major artificial intelligence techniques to induction motor drives Uses a
practical simulation approach to get interested readers started on drive development Authored by
experienced scientists with over 20 years of experience in the field Provides numerous examples and the
latest research results Simulation programs available from the book's Companion Website This book will be
invaluable to graduate students and research engineers who specialize in electric motor drives, electric
vehicles, and electric ship propulsion. Graduate students in intelligent control, applied electric motion, and
energy, as well as engineers in industrial electronics, automation, and electrical transportation, will also
find this book helpful. Simulation materials available for download at www.wiley.com/go/chanmotor
Power Electronics and Motor Drives - Bimal K. Bose 2020-11-13
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
Modelling and Control of Switched Reluctance Machines - Rui Araújo 2020-09-09
Today, switched reluctance machines (SRMs) play an increasingly important role in various sectors due to
advantages such as robustness, simplicity of construction, low cost, insensitivity to high temperatures, and
high fault tolerance. They are frequently used in fields such as aeronautics, electric and hybrid vehicles,
and wind power generation. This book is a comprehensive resource on the design, modeling, and control of
SRMs with methods that demonstrate their good performance as motors and generators.
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teaching and understanding the material contained within the book. Readers will also benefit from the
inclusion of: A thorough introduction to high performance drives, including the challenges and
requirements for electric drives and medium voltage industrial applications An exploration of mathematical
and simulation models of AC machines, including DC motors and squirrel cage induction motors A
treatment of pulse width modulation of power electronic DC-AC converter, including the classification of
PWM schemes for voltage source and current source inverters Examinations of harmonic injection PWM
and field-oriented control of AC machines Voltage source and current source inverter-fed drives and their
control Modelling and control of multiphase motor drive system Supported with a companion website
hosting online resources. Perfect for senior undergraduate, MSc and PhD students in power electronics and
electric drives, High Performance Control of AC Drives with Matlab®/Simulink will also earn a place in the
libraries of researchers working in the field of AC motor drives and power electronics engineers in industry.
Electric Machines and Drives - Shaahin Filizadeh 2013-02-20
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 highperformance drives for 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.
Modular Multilevel Converters - Sixing Du 2018-01-11
An invaluable academic reference for the area of high-power converters, covering all the latest
developments in the field High-power multilevel converters are well known in industry and academia as one
of the preferred choices for efficient power conversion. Over the past decade, several power converters
have been developed and commercialized in the form of standard and customized products that power a
wide range of industrial applications. Currently, the modular multilevel converter is a fast-growing
technology and has received wide acceptance from both industry and academia. Providing adequate
technical background for graduate- and undergraduate-level teaching, this book includes a comprehensive
analysis of the conventional and advanced modular multilevel converters employed in motor drives, HVDC
systems, and power quality improvement. Modular Multilevel Converters: Analysis, Control, and
Applications provides an overview of high-power converters, reference frame theory, classical control
methods, pulse width modulation schemes, advanced model predictive control methods, modeling of ac
drives, advanced drive control schemes, modeling and control of HVDC systems, active and reactive power
control, power quality problems, reactive power, harmonics and unbalance compensation, modeling and
control of static synchronous compensators (STATCOM) and unified power quality compensators.
Furthermore, this book: Explores technical challenges, modeling, and control of various modular multilevel
converters in a wide range of applications such as transformer and transformerless motor drives, high
voltage direct current transmission systems, and power quality improvement Reflects the latest
developments in high-power converters in medium-voltage motor drive systems Offers design guidance with
tables, charts graphs, and MATLAB simulations Modular Multilevel Converters: Analysis, Control, and

Linden's Handbook of Batteries, Fifth Edition - Kirby W. Beard 2019-05-10
Publisher's Note: Products purchased from Third Party sellers are not guaranteed by the publisher for
quality, authenticity, or access to any online entitlements included with the product. Thoroughly revised,
comprehensive coverage of battery technology, characteristics, and applications This fully updated guide
offers complete coverage of batteries and battery usage―from classic designs to emerging technologies.
Compiled by a pioneer in secondary lithium batteries, the book contains all the information needed to solve
engineering problems and make proper battery selections. You will get in-depth descriptions of the
principles, properties, and performance specifications of every major battery type. Linden’s Handbook of
Batteries, Fifth Edition, contains cutting-edge data and equations, design specifications, and
troubleshooting techniques from international experts. New chapters discuss renewable energy systems,
battery failure analysis, lithium-ion battery technology, materials, and component design. Recent advances
in smartphones and hybrid car batteries are clearly explained, including maximizing re-chargeability,
reducing cost, improving safety, and lessening environmental impact. Coverage includes: •Electricity,
electrochemistry, and batteries•Raw materials•Battery components•Principles of electrochemical cell
operations•Battery product overview•Electrochemical cell designs (platform technologies)•Primary
batteries•Secondary batteries•Miscellaneous and specialty batteries•Battery applications•Battery industry
infrastructure
Modeling, Simulation and Control of Electrical Drives - Mohammed Fazlur Rahman 2019-07-27
Thanks to advances in power electronics device design, digital signal processing technologies and energy
efficient algorithms, ac motors have become the backbone of the power electronics industry. Variable
frequency drives (VFD's) together with IE3 and IE4 induction motors, permanent magnet motors, and
synchronous reluctance motors have emerged as a new generation of greener high-performance
technologies, which offer improvements to process and speed control, product quality, energy consumption
and diagnostics analytics. Primarily intended for professionals and advanced students who are working on
sensorless control, predictive control, direct torque control, speed control and power quality and
optimisation techniques for electric drives, this edited book surveys state of the art novel control
techniques for different types of ac machines. The book provides a framework of different modeling and
control algorithms using MATLAB®/Simulink®, and presents design, simulation and experimental
verification techniques for the design of lower cost and more reliable and performant systems.
Control of Permanent Magnet Synchronous Motors - Sadegh Vaez-Zadeh 2018-02-23
Permanent magnet synchronous (PMS) motors stand at the forefront of electric motor development due to
their energy saving capabilities and performance potential. The motors have been developed in response to
mounting environmental crises and growing electricity prices, and they have enabled the emergence of
motor drive applications like those found in electric and hybrid vehicles, fly by wire, and drones. Control of
Permanent Magnet Synchronous Motors is a timely advancement along that path as the first
comprehensive, self-contained, and thoroughly up-to-date book devoted solely to the control of PMS motors.
It offers a deep and extended analysis, design, implementation, and performance evaluation of major motor
control methods, including Vector, Direct Torque, Predictive, Deadbeat, and Combined Control, in a
systematic and coherent manner. All major Sensorless Control and Parameter Estimation methods are also
studied. The book places great emphasis on energy saving control schemes.
High Performance Control of AC Drives with Matlab/Simulink - Haitham Abu-Rub 2021-05-11
High Performance Control of AC Drives with Matlab®/Simulink Explore this indispensable update to a
popular graduate text on electric drive techniques and the latest converters used in industry The Second
Edition of High Performance Control of AC Drives with Matlab®/Simulink delivers an updated and
thorough overview of topics central to the understanding of AC motor drive systems. The book includes new
material on medium voltage drives, covering state-of-the-art technologies and challenges in the industrial
drive system, as well as their components, and control, current source inverter-based drives, PWM
techniques for multilevel inverters, and low switching frequency modulation for voltage source inverters.
This book covers three-phase and multiphase (more than three-phase) motor drives including their control
and practical problems faced in the field (e.g., adding LC filters in the output of a feeding converter), are
considered. The new edition contains links to Matlab®/Simulink models and PowerPoint slides ideal for
electric-motor-drives-modeling-analysis-and-control-by-r-krishnan-pdf
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Applications is a valuable reference book for academic researchers, practicing engineers, and other
professionals in the field of high power converters. It also serves well as a textbook for graduate-level
students.
Control of Multiphase Machines and Drives - Federico Barrero 2020-01-24
With the growing interest in electrical machines in recent times, the multiphase machine field has
developed into a fascinating research area. Their intrinsic features (power splitting, better fault tolerance,
or lower torque ripple) make them an appealing competitor to conventional three-phase machines.
Multiphase electric drives have been recently used in applications where fault tolerance and continuous
operation of the drive are required. However, the difficulties in extending the three-phase conventional
current regulation and control structure to multiphase systems still limit their broad applicability in
industry solutions. The main objective of this book is to illustrate new advances, developments, and
applications in the field of multiphase machines and drives, while exposing these advances, developments,
and applications to the scientific community and industry.
Switched Reluctance Motor Drives - Berker Bilgin 2019-04-29
Electric motors are the largest consumer of electric energy and they play a critical role in the growing
market for electrification. Due to their simple construction, switched reluctance motors (SRMs) are
exceptionally attractive for the industry to respond to the increasing demand for high-efficiency, highperformance, and low-cost electric motors with a more secure supply chain. Switched Reluctance Motor
Drives: Fundamentals to Applications is a comprehensive textbook covering the major aspects of switched
reluctance motor drives. It provides an overview of the use of electric motors in the industrial, residential,
commercial, and transportation sectors. It explains the theory behind the operation of switched reluctance
motors and provides models to analyze them. The book extensively concentrates on the fundamentals and
applications of SRM design and covers various design details, such as materials, mechanical construction,
and controls. Acoustic noise and vibration is the most well-known issue in switched reluctance motors, but
this can be reduced significantly through a multidisciplinary approach. These methodologies are explained
in two chapters of the book. The first covers the fundamentals of acoustic noise and vibration so readers
have the necessary tools to analyze the problems and explains the surface waves, spring-mass models,
forcing harmonics, and mode shapes that are utilized in modeling and analyzing acoustic noise and
vibration. The second applies these fundamentals to switched reluctance motors and provides examples for
determining the sources of any acoustic noise in switched reluctance motors. In the final chapter two SRM
designs are presented and proposed as replacements for permanent magnet machines in a residential
HVAC application and a hybrid-electric propulsion application. It also shows a high-power and compact
converter design for SRM drives. Features: Comprehensive coverage of switched reluctance motor drives
from fundamental principles to design, operation, and applications A specific chapter on electric motor
usage in industrial, residential, commercial, and transportation applications to address the benefits of
switched reluctance machines Two chapters address acoustic noise and vibration in detail Numerous
illustrations and practical examples on the design, modeling, and analysis of switched reluctance motor
drives Examples of switched reluctance motor and drive design
High Performance AC Drives - Mukhtar Ahmad 2010-09-08
Variable speed is one of the important requirements in most of the electric drives. Earlier dc motors were
the only drives that were used in industries requiring - eration over a wide range of speed with step less
variation, or requiring fine ac- racy of speed control. Such drives are known as high performance drives. AC
- tors because of being highly coupled non-linear devices can not provide fast dynamic response with
normal controls. However, recently, because of ready availability of power electronic devices, and digital
signal processors ac motors are beginning to be used for high performance drives. Field oriented control or
vector control has made a fundamental change with regard to dynamic perfo- ance of ac machines. Vector
control makes it possible to control induction or s- chronous motor in a manner similar to control scheme
used for the separately - cited dc motor. Recent advances in artificial intelligence techniques have also
contributed in the improvement in performance of electric drives. This book presents a comprehensive view
of high performance ac drives. It may be considered as both a text book for graduate students and as an upto-date monograph. It may also be used by R & D professionals involved in the impro- ment of performance
electric-motor-drives-modeling-analysis-and-control-by-r-krishnan-pdf

of drives in the industries. The book will also be beneficial to the researchers pursuing work on sensorless
and direct torque control of electric drives as up-to date references in these topics are provided.
Handbook of Automotive Power Electronics and Motor Drives - Ali Emadi 2017-12-19
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.
High Performance Control of AC Drives with Matlab / Simulink Models - Haitham Abu-Rub
2012-04-13
A comprehensive guide to understanding AC machines with exhaustive simulation models to practice
design and control Nearly seventy percent of the electricity generated worldwide is used by electrical
motors. Worldwide, huge research efforts are being made to develop commercially viable three- and multiphase motor drive systems that are economically and technically feasible. Focusing on the most popular AC
machines used in industry – induction machine and permanent magnet synchronous machine – this book
illustrates advanced control techniques and topologies in practice and recently deployed. Examples are
drawn from important techniques including Vector Control, Direct Torque Control, Nonlinear Control,
Predictive Control, multi-phase drives and multilevel inverters. Key features include: systematic coverage of
the advanced concepts of AC motor drives with and without output filter; discussion on the modelling,
analysis and control of three- and multi-phase AC machine drives, including the recently developed multiphase-phase drive system and double fed induction machine; description of model predictive control
applied to power converters and AC drives, illustrated together with their simulation models; end-ofchapter questions, with answers and PowerPoint slides available on the companion website
www.wiley.com/go/aburub_control This book integrates a diverse range of topics into one useful volume,
including most the latest developments. It provides an effective guideline for students and professionals on
many vital electric drives aspects. It is an advanced textbook for final year undergraduate and graduate
students, and researchers in power electronics, electric drives and motor control. It is also a handy tool for
specialists and practicing engineers wanting to develop and verify their own algorithms and techniques.
Electric Motor Drives: Modeling Analysis And Control - Krishnan
Electric Drives - Rakesh Singh Lodhi 2016-07-30
Introduction to Hybrid Vehicle System Modeling and Control - Wei Liu 2013-02-08
This is an engineering reference book on hybrid vehicle system analysis and design, an outgrowth of the
author's substantial work in research, development and production at the National Research Council
Canada, Azure Dynamics and now General Motors. It is an irreplaceable tool for helping engineers develop
algorithms and gain a thorough understanding of hybrid vehicle systems. This book covers all the major
aspects of hybrid vehicle modeling, control, simulation, performance analysis and preliminary design. It not
only systemically provides the basic knowledge of hybrid vehicle system configuration and main
components, but also details their characteristics and mathematic models. Provides valuable technical
expertise necessary for building hybrid vehicle system and analyzing performance via drivability, fuel
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economy and emissions Built from the author's industry experience at major vehicle companies including
General Motors and Azure Dynamics Inc. Offers algorithm implementations and figures/examples extracted
from actual practice systems Suitable for a training course on hybrid vehicle system development with
supplemental materials An essential resource enabling hybrid development and design engineers to
understand the hybrid vehicle systems necessary for control algorithm design and developments.
Electric Motor Drives - Ramu Krishnan 2015

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.
Modeling and Analysis with Induction Generators - M. Godoy Simões 2014-12-11
Now in its Third Edition, Alternative Energy Systems: Design and Analysis with Induction Generators has
been renamed Modeling and Analysis with Induction Generators to convey the book's primary objective-to
present the fundamentals of and latest advances in the modeling and analysis of induction generators. New
to the Third EditionRevised equations
Computing and Simulation for Engineers - Ziya Uddin 2022-06-29
This book presents the reader with comprehensive insight into various kinds of mathematical modeling and
numerical computation for problems arising in several branches of engineering, such as mechanical
engineering, computer science engineering, electrical engineering, electronics and communication
engineering, and civil engineering. The book: • Discusses topics related to clean and green energy
production and storage • Bridges the gap between core theory and costly industrial experiments • Covers
advanced biomechanics and nanodrug delivery topics • Explores diversified applications of mathematical
techniques to solve practical engineering problems The text in this book emphasizes mathematical
treatment of soft computing, image and signal processing, fluid flows in various geometries, biomechanics,
biological modeling, a mathematical description of the solar cell, analytical and numerical treatment of
problems in fracture mechanics, and antenna design modeling. It also discusses the numerical
computations of biomechanics problems and problems arising in cryptography. The text further covers
optimization techniques that are useful for real-world problems. This material is primarily written for
graduate students and academic researchers in a number of engineering fields, including electrical,
electronics and communication, industrial, manufacturing, mechanical, computer science, and
mathematics.
Switched Reluctance Motor Drives - R. Krishnan 2017-12-19
The switched reluctance machine (SRM) is the least expensive electrical machine to produce, yet one of the
most reliable. As such, research has blossomed during the last decade, and the SRM and variable drive
systems using SRMs are receiving considerable attention from industry. Because they require a power
electronic converter and controller to function, however, successful realization of an SRM variable drive
system demands an understanding of the converter and controller subsystems and their integration with
the machine. Switched Reluctance Motor Drives provides that understanding. It presents a unified view of
the machine and its drive system from all of its system and subsystem aspects. With a careful balance of
theory and implementation, the author develops the analysis and design of SRMs from first principles,
introduces a wide variety of power converters available for driving the SRM, and systematically presents
both low- and high-performance controllers. The book includes an in-depth study of acoustic noise and its
minimization along with application examples that include comparisons between ac and dc drives and SRM
drive. The result is the first book that provides a state-of-the-art knowledge of SRMs, power converters, and
their use with both sensor-based and sensorless controllers. Switched Reluctance Motor Drives enables
both students and engineers to learn all aspects of SRM drive systems and appreciate the interdependence
of the various subsystems in performance optimization.
Switched Reluctance Motor Drives - R. Krishnan 2017-12-19
The switched reluctance machine (SRM) is the least expensive electrical machine to produce, yet one of the
most reliable. As such, research has blossomed during the last decade, and the SRM and variable drive
systems using SRMs are receiving considerable attention from industry. Because they require a power
electronic converter and controller to function, however, successful realization of an SRM variable drive
system demands an understanding of the converter and controller subsystems and their integration with
the machine. Switched Reluctance Motor Drives provides that understanding. It presents a unified view of

Multiphysics Simulation by Design for Electrical Machines, Power Electronics and Drives - Dr.
Marius Rosu 2017-11-20
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.
Induction Motor Control Design - Riccardo Marino 2010-08-20
This book provides the most important steps and concerns in the design of estimation and control
algorithms for induction motors. A single notation and modern nonlinear control terminology is used to
make the book accessible, although a more theoretical control viewpoint is also given. Focusing on the
induction motor with, the concepts of stability and nonlinear control theory given in appendices, this book
covers: speed sensorless control; design of adaptive observers and parameter estimators; a discussion of
nonlinear adaptive controls containing parameter estimation algorithms; and comparative simulations of
different control algorithms. The book sets out basic assumptions, structural properties, modelling, state
feedback control and estimation algorithms, then moves to more complex output feedback control
algorithms, based on stator current measurements, and modelling for speed sensorless control. The
induction motor exhibits many typical and unavoidable nonlinear features.
Power Converters and AC Electrical Drives with Linear Neural Networks - Maurizio Cirrincione
2017-12-19
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
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the machine and its drive system from all of its system and subsystem aspects. With a careful balance of
theory and implementation, the author develops the analysis and design of SRMs from first principles,
introduces a wide variety of power converters available for driving the SRM, and systematically presents
both low- and high-performance controllers. The book includes an in-depth study of acoustic noise and its
minimization along with application examples that include comparisons between ac and dc drives and SRM
drive. The result is the first book that provides a state-of-the-art knowledge of SRMs, power converters, and
their use with both sensor-based and sensorless controllers. Switched Reluctance Motor Drives enables
both students and engineers to learn all aspects of SRM drive systems and appreciate the interdependence
of the various subsystems in performance optimization.
Advanced Electrical Drives - Rik W. De Doncker 2020-08-21
This book provides a unique approach 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
basis for the generalized modeling approach of rotating field machines, which leads to the development of
universal field-oriented control algorithms. Contrary to this, direct torque control algorithms, using
observer-based methods, are developed for switched reluctance machines. Tutorials are included at the end
of each chapter, and the reader is encouraged to execute these tutorials in order to gain familiarity with the
dynamic behavior of drive systems. This updated edition uses PLECS® simulation and vector processing
tools that were specifically adopted for the purpose of these hands-on tutorials. Hence, Advanced Electrical
Drives encourages “learning by doing” and the experienced drive specialist may find the simulation tools
useful to design high-performance torque controllers. Although it is a powerful reference in its own right,
when used in conjunction with the companion texts Fundamentals of Electrical Drives and Applied Control
of Electrical Drives, this book provides a uniquely comprehensive reference set that takes readers all the
way from understanding the basics of how electrical drives work, to deep familiarity with advanced features
and models, to a mastery of applying the concepts to actual hardware in practice. Teaches readers to
perform insightful analysis of AC electrical machines and drives; Introduces new modeling methods and
modern control techniques for switched reluctance drives; Updated to use PLECS® simulation tools for
modeling electrical drives, including new and more experimental results; Numerous tutorials at end of each
chapter to learn by doing, step-by-step; Includes extra material featuring “build and play” lab modules, for
lectures and self-study.
Electric Drives - Vedam Subrahmanyam 1997-06

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.
Fundamentals of Electrical Drives - G. K. Dubey 2002-05
Encouraged by the response to the first edition and to keep pace with recent developments, Fundamentals
of Electrical Drives, Second Edition incorporates greater details on semi-conductor controlled drives,
includes coverage of permanent magnet AC motor drives and switched reluctance motor drives, and
highlights new trends in drive technology. Contents were chosen to satisfy the changing needs of the
industry and provide the appropriate coverage of modern and conventional drives. With the large number
of examples, problems, and solutions provided, Fundamentals of Electrical Drives, Second Edition will
continue to be a useful reference for practicing engineers and for those preparing for Engineering Service
Examinations.
Advanced Electrical Drives - Rik De Doncker 2010-11-30
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-andplace 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 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 high-performance controllers for all sorts of electrical drives.
Electric Motors and Drives - Austin Hughes 2013-10-22
Written for non-specialist users of electric motors and drives, this book explains how electric drives work
and compares the performance of the main systems, with many examples of applications. The author's
approach - using a minimum of mathematics - has made this book equally popular as an outline for
professionals and an introductory student text. * First edition (1990) has sold over 6000 copies. Drives and
Controls on the first edition: 'This book is very readable, up-to-date and should be extremely useful to both
users and o.e.m. designers. I unhesitatingly recommend it to any busy engineer who needs to make

Reluctance Electric Machines - Ion Boldea 2018-07-20
Electric energy is arguably a key agent for our material prosperity. With the notable exception of
photovoltaic generators, electric generators are exclusively used to produce electric energy from
mechanical energy. More than 60% of all electric energy is used in electric motors for useful mechanical
work in various industries. This book presents the modeling, performance, design, and control of reluctance
synchronous and flux-modulation machines developed for higher efficiency and lower cost. It covers oneand three-phase reluctance synchronous motors in line-start applications and various reluctance fluxmodulation motors in pulse width modulation converter-fed variable speed drives. FEATURES Presents
basic and up-to-date knowledge about the topologies, modeling, performance, design, and control of
reluctance synchronous machines. Includes information on recently introduced reluctance flux-modulation
electric machines (switched- flux, flux-reversal, Vernier, transverse flux, claw pole, magnetic-geared dualrotor, brushless doubly fed, etc.). Features numerous examples and case studies throughout. Provides a
comprehensive overview of all reluctance electric machines.
PID and Predictive Control of Electrical Drives and Power Converters using MATLAB / Simulink Liuping Wang 2014-12-17
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
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are pitched at a level which is too academic for the average user) and the more prosaic 'handbooks' which
are filled with useful detail but provide little opportunity for the development of any real insight or
understanding. The book explores most of the widely-used modern types of motor and drive, including
conventional and brushless d.c., induction motors (mains and inverter-fed), stepping motors, synchronous
motors (mains and converter-fed) and reluctance motors.

informed judgements about selecting the right drive system.' New features of the second edition: * New
section on the cycloconverter drive. * More on switched relectance motor drives. * More on vectorcontrolled induction motor drives. * More on power switching devices. * New 'question and answer'
sections on common problems and misconceptions. * Updating throughout. Electric Motors and Drives is
for non-specialist users of electric motors and drives. It fills the gap between specialist textbooks (which
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