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AC Electric Motors Control Mar 04 2020 The complexity of AC motor control lies in

the multivariable and nonlinear nature of AC machine dynamics. Recent
advancements in control theory now make it possible to deal with long-standing
problems in AC motors control. This text expertly draws on these developments to
apply a wide range of model-based control designmethods to a variety of AC
motors. Contributions from over thirty top researchers explain how modern control
design methods can be used to achieve tight speed regulation, optimal energetic
efficiency, and operation reliability and safety, by considering online state variable
estimation in the absence of mechanical sensors, power factor correction, machine
flux optimization, fault detection and isolation, and fault tolerant control.
Describing the complete control approach, both controller and observer designs
are demonstrated using advanced nonlinear methods, stability and performance
are analysed using powerful techniques, including implementation considerations
using digital computing means. Other key features: • Covers the main types of AC
motors including triphase, multiphase, and doubly fed induction motors, wound
rotor, permanent magnet, and interior PM synchronous motors • Illustrates the
usefulness of the advanced control methods via industrial applications including
electric vehicles, high speed trains, steel mills, and more • Includes special focus
on sensorless nonlinear observers, adaptive and robust nonlinear controllers,
output-feedback controllers, fault detection and isolation algorithms, and fault
tolerant controllers This comprehensive volume provides researchers and
designers and R&D engineers with a single-source reference on AC motor system
drives in the automotive and transportation industry. It will also appeal to
advanced students in automatic control, electrical, power systems, mechanical
engineering and robotics, as well as mechatronic, process, and applied control
system engineers.
Ac Motors for High Performance Applications May 06 2020
Variable Speed AC Drives with Inverter Output Filters Feb 24 2022 The advance of
variable speed drives systems (VSDs) engineering highlights the need of specific
technical guidance provision by electrical machines and drives manufacturers, so
that such applications can be properly designed to present advantages in terms of
both energy efficiency and expenditure. This book presents problems and solutions
related to inverter-fed electrical motors. Practically orientated, the book describes
the reasons, theory and analysis of those problems. Various solutions for individual
problems are presented together with the complete design process, modelling and
simulation examples with MATLAB/Simulink on the companion website. A key focus
of Variable Speed AC Drives with Inverter Output Filters is to examine the state
variables estimation and motor control structures which have to be modified
according to the used solution (filter). In most control systems the structure and
parameters are taken into account to make it possible for precise control of the
motor. This methodology is able to include modifications and extensions depending
on specific control and estimation structures. Highly accessible, this is an
invaluable resource for practising R&D engineers in drive companies, power
electronics & control engineers and manufacturers of electrical drives. Senior
undergraduate and postgraduate students in electronics and control engineering
will also find it of value.
Power Converters and AC Electrical Drives with Linear Neural Networks Dec 25

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.
Vector Control of Three-Phase AC Machines Nov 11 2020 This book addresses the
vector control of three-phase AC machines, in particular induction motors with
squirrel-cage rotors (IM), permanent magnet synchronous motors (PMSM) and
doubly-fed induction machines (DFIM), from a practical design and development
perspective. The main focus is on the application of IM and PMSM in electrical drive
systems, where field-orientated control has been successfully established in
practice. It also discusses the use of grid-voltage oriented control of DFIMs in wind
power plants. This second, enlarged edition includes new insights into flatnessbased nonlinear control of IM, PMSM and DFIM. The book is useful for practitioners
as well as development engineers and designers in the area of electrical drives and
wind-power technology. It is a valuable resource for researchers and students.
Vector Control of AC Drives Oct 03 2022 Alternating current (AC) induction and
synchronous machines are frequently used in variable speed drives with
applications ranging from computer peripherals, robotics, and machine tools to
railway traction, ship propulsion, and rolling mills. The notable impact of vector
control of AC drives on most traditional and new technologies, the multitude of
practical configurations proposed, and the absence of books treating this subject
as a whole with a unified approach were the driving forces behind the creation of
this book. Vector Control of AC Drives examines the remarkable progress achieved
worldwide in vector control from its introduction in 1969 to the current technology.
The book unifies the treatment of vector control of induction and synchronous
motor drives using the concepts of general flux orientation and the feed-forward
(indirect) and feedback (direct) voltage and current vector control. The concept of
torque vector control is also introduced and applied to all AC motors. AC models for
drive applications developed in complex variables (space phasors), both for

induction and synchronous motors, are used throughout the book. Numerous
practical implementations of vector control are described in considerable detail,
followed by representative digital simulations and test results taken from the
recent literature. Vector Control of AC Drives will be a welcome addition to the
reference collections of electrical and mechanical engineers involved with machine
and system design.
High-Power Converters and AC Drives Oct 23 2021 A comprehensive reference of
the latest developments in MV drive technology in the area of power converter
topologies This new edition reflects the recent technological advancements in the
MV drive industry, such as advanced multilevel converters and drive
configurations. It includes three new chapters, Control of Synchronous Motor
Drives, Transformerless MV Drives, and Matrix Converter Fed Drives. In addition,
there are extensively revised chapters on Multilevel Voltage Source Inverters and
Voltage Source Inverter-Fed Drives. This book includes a systematic analysis on a
variety of high-power multilevel converters, illustrates important concepts with
simulations and experiments, introduces various megawatt drives produced by
world leading drive manufacturers, and addresses practical problems and their
mitigations methods. This new edition: Provides an in-depth discussion and
analysis of various control schemes for the MV synchronous motor drives Examines
new technologies developed to eliminate the isolation transformer in the MV drives
Discusses the operating principle and modulation schemes of matrix converter
(MC) topology and multi-module cascaded matrix converters (CMCs) for MV drives,
and their application in commercial MV drives Bin Wu is a Professor and Senior
NSERC/Rockwell Automation Industrial Research Chair in Power Electronics and
Electric Drives at Ryerson University, Canada. He is a fellow of Institute of Electrical
and Electronics Engineers (IEEE), Engineering Institute of Canada (EIC), and
Canadian Academy of Engineering (CAE). Dr. Wu has published more than 400
papers and holds more than 30 granted/pending US/European patents. He coauthored several books including Power Conversion and Control of Wind Energy
Systems and Model Predictive Control of Wind Energy Conversion Systems (both by
Wiley-IEEE Press). Mehdi Narimani is a Postdoctoral Research Associate with the
Department of Electrical and computer Engineering at Ryerson University, Canada,
and Rockwell Automation Canada. He is a senior member of IEEE. Dr. Narimani is
author/co-author of more than 50 technical papers and four US/European patents
(issued/pending review). His current research interests include power conversion,
high power converters, control of power electronics, and renewable energy
systems.
High Performance Control of AC Drives with Matlab/Simulink Jun 30 2022 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
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.
Power Electronics and Variable Frequency Drives Jun 06 2020 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 Drives Principles Mar 16 2021 Modern electric drives are used extensively
in industrial applications to perform a mechanical maneuver for a given load. In
addition, they have other widespread applications, ranging from robots to
automobiles to aircraft. Recent advances in the design of electric drives have
resulted in low-cost, lightweight, reliable motors. Moreover, advances in power
electronics have resulted in a level of performance that was not possible a few
years ago. For example, induction and synchronous motors were never used in
variable-speed applications until variable frequency and rapid switching were
developed. In addition, owing to advances in power electronics, several designs of
electric motors are now available.The essential goal of this book is to offer simple
and concentrated scientific material about the principles of electric drives
equipped with enough applied examples, and tutorial problems for those students
and engineers who are interested with electric drive science.
High Performance AC Drives Sep 02 2022 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 nonlinear devices can not provide fast dynamic response with normal controls.
However, recently, because of ready availability of power electronic devices, and
digital signal processors ac motors are beginning to be used for high performance
drives. Field oriented control or vector control has made a fundamental change
with regard to dynamic perfo- ance of ac machines. Vector control makes it
possible to control induction or s- chronous motor in a manner similar to control
scheme used for the separately - cited dc motor. Recent advances in artificial
intelligence techniques have also contributed in the improvement in performance
of electric drives. This book presents a comprehensive view of high performance ac
drives. It may be considered as both a text book for graduate students and as an
up-to-date monograph. It may also be used by R & D professionals involved in the
impro- ment of performance of drives in the industries. The book will also be
beneficial to the researchers pursuing work on sensorless and direct torque control
of electric drives as up-to date references in these topics are provided.
Vector Control and Dynamics of AC Drives Nov 04 2022 Electric drive systems is
an area of great change and increasing commercial importance in industry today.
Written by experts in the field, this book takes account of recent developments.
These have been due largely to the advances in power electronics and computer
control; in turn, they have made possible the implementation of a.c. drive systems,
in place of d.c. Topics include inverter machine dynamics; constant speed behavior
and the development of conventional equivalent circuits; vector controlled
systems; and current regulators.
AC Motor Control and Electrical Vehicle Applications Jun 26 2019 AC Motor Control
and Electrical Vehicle Applications provides a guide to the control of AC motors
with a focus on its application to electric vehicles (EV). It describes the rotating
magnetic flux, based on which dynamic equations are derived. The text not only
deals with the induction motor, but covers the permanent magnet synchronous
motors (PMSM). Additionally, the control issues are discussed by taking into
account the limitations of voltage and current. The latest edition includes more
experimental data and expands upon the topics of inverter, pulse width modulation
methods, loss minimizing control, and vehicle dynamics. Various EV motor design
issues are also reviewed, while comparing typical types of PMSMs. Features
Considers complete dynamic modeling of induction and PMSM in the rotating
frame. Provides various field-oriented controls, while covering advanced topics in
PMSM high speed control, loss minimizing control, and sensorless control. Covers
inverter, sensors, vehicle dynamics, driving cycles, etc., not just motor control
itself. Offers a comparison between BLDC, surface PMSM, and interior PMSM.
Discusses how the motor produces torque and is controlled based on consistent
mathematical treatments.
Modern Power Electronics and AC Drives Nov 23 2021 For upper level
undergraduate and graduate level courses in electrical engineering, as well as a
reference book for professionals and researchers. This text presents the basics of
electrical power conversion and control through the use of power semiconductor

switches. In addition, by demonstrating the practical applications of power
electronics and motion control using AC electrical machines in transportation and
industry, among other uses, Modern Power Electronics and AC Drives reflects the
latest advances in industrial automation.
Basics of Electrical Drives Aug 09 2020 Discusses fundamentals of electrical
drives, this book describes in detail dynamics of electrical drives; characteristics of
dc and ac motors while starting, running and braking; and, determination of rating
and heating of motors.
Reduced DC-link Capacitance AC Motor Drives Sep 09 2020 This book focuses on
the advanced control of reduced dc-link capacitance AC motor drives. Compared
with the conventional AC motor drives, the reduced DC-link capacitance motor
drives could reduce the cost, enhance the reliability and improve the power
density. The control strategies proposed in this book are verified by experimental
results, which include high power factor control, drive system stability control, beat
phenomenon suppression, enhanced flux-weakening control, anti-overvoltage
control, etc. The major features of this book are the systematic analysis, effective
and optimized control of the practical issues in industry application, which could
help readers to learn the reduced dc-link capacitance PMSM drives and promote
the drive system application. This book could benefit researchers, engineers, and
students in the field of AC motor drives.
Control of Electric Machine Drive Systems Feb 12 2021 A unique approach to
sensorless control and regulator design of electric drives Based on the author's
vast industry experience and collaborative works with other industries, Control of
Electric Machine Drive Systems is packed with tested, implemented, and verified
ideas that engineers can apply to everyday problems in the field. Originally
published in Korean as a textbook, this highly practical updated version features
the latest information on the control of electric machines and apparatus, as well as
a new chapter on sensorless control of AC machines, a topic not covered in any
other publication. The book begins by explaining the features of the electric drive
system and trends of development in related technologies, as well as the basic
structure and operation principles of the electric machine. It also addresses steady
state characteristics and control of the machines and the transformation of
physical variables of AC machines using reference frame theory in order to provide
a proper foundation for the material. The heart of the book reviews several control
algorithms of electric machines and power converters, explaining active damping
and how to regulate current, speed, and position in a feedback manner. Seung-Ki
Sul introduces tricks to enhance the control performance of the electric machines,
and the algorithm to detect the phase angle of an AC source and to control DC link
voltages of power converters. Topics also covered are: Vector control Control
algorithms for position/speed sensorless drive of AC machines Methods for
identifying the parameters of electric machines and power converters The matrix
algebra to model a three-phase AC machine in d-q-n axes Every chapter features
exercise problems drawn from actual industry experience. The book also includes
more than 300 figures and offers access to an FTP site, which provides MATLAB
programs for selected problems. The book's practicality and realworld relatability
make it an invaluable resource for professionals and engineers involved in the

research and development of electric machine drive business, industrial drive
designers, and senior undergraduate and graduate students. To obtain instructor
materials please send an email to pressbooks@ieee.org To visit this book's FTP site
to download MATLAB codes, please click on this link:
ftp://ftp.wiley.com/public/sci_tech_med/electric_machine/ MATLAB codes are also
downloadable from Wiley Booksupport Site at http://booksupport.wiley.com
Introduction to ac drives & field-oriented control. CD-ROMs Oct 11 2020 " ...
comprised of excerpts from the Power Electronics and Motor Drives video series. In
this tutorial, the presenters provide an overview of power electronic circuits, which
includes rectifiers and inverters. Both current source and voltage source inverters
are discussed as well as different pulse width modulation techniques"--Container.
Variable Speed AC Drives with Inverter Output Filters May 18 2021 The advance of
variable speed drives systems (VSDs) engineering highlights the need of specific
technical guidance provision by electrical machines and drives manufacturers, so
that such applications can be properly designed to present advantages in terms of
both energy efficiency and expenditure. This book presents problems and solutions
related to inverter-fed electrical motors. Practically orientated, the book describes
the reasons, theory and analysis of those problems. Various solutions for individual
problems are presented together with the complete design process, modelling and
simulation examples with MATLAB/Simulink on the companion website. A key focus
of Variable Speed AC Drives with Inverter Output Filters is to examine the state
variables estimation and motor control structures which have to be modified
according to the used solution (filter). In most control systems the structure and
parameters are taken into account to make it possible for precise control of the
motor. This methodology is able to include modifications and extensions depending
on specific control and estimation structures. Highly accessible, this is an
invaluable resource for practising R&D engineers in drive companies, power
electronics & control engineers and manufacturers of electrical drives. Senior
undergraduate and postgraduate students in electronics and control engineering
will also find it of value.
Model Predictive Control of Wind Energy Conversion Systems Apr 04 2020 Model
Predictive Control of Wind Energy Conversion Systems addresses the predicative
control strategy that has emerged as a promising digital control tool within the field
of power electronics, variable-speed motor drives, and energy conversion systems.
The authors provide a comprehensive analysis on the model predictive control of
power converters employed in a wide variety of variable-speed wind energy
conversion systems (WECS). The contents of this book includes an overview of
wind energy system configurations, power converters for variable-speed WECS,
digital control techniques, MPC, modeling of power converters and wind generators
for MPC design. Other topics include the mapping of continuous-time models to
discrete-time models by various exact, approximate, and quasi-exact discretization
methods, modeling and control of wind turbine grid-side two-level and multilevel
voltage source converters. The authors also focus on the MPC of several power
converter configurations for full variable-speed permanent magnet synchronous
generator based WECS, squirrel-cage induction generator based WECS, and semivariable-speed doubly fed induction generator based WECS. Furthermore, this

book: Analyzes a wide variety of practical WECS, illustrating important concepts
with case studies, simulations, and experimental results Provides a step-by-step
design procedure for the development of predictive control schemes for various
WECS configurations Describes continuous- and discrete-time modeling of wind
generators and power converters, weighting factor selection, discretization
methods, and extrapolation techniques Presents useful material for other power
electronic applications such as variable-speed motor drives, power quality
conditioners, electric vehicles, photovoltaic energy systems, distributed
generation, and high-voltage direct current transmission. Explores S-Function
Builder programming in MATLAB environment to implement various MPC strategies
through the companion website Reflecting the latest technologies in the field,
Model Predictive Control of Wind Energy Conversion Systems is a valuable
reference for academic researchers, practicing engineers, and other professionals.
It can also be used as a textbook for graduate-level and advanced undergraduate
courses.
Dynamics and Control of Electrical Drives Oct 30 2019 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 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.
Control of Electrical Drives Apr 16 2021 Electrical drives play an important part as
electromechanical energy converters in transportation, materials handling and
most production processes. This book presents a unified treatment of complete
electrical drive systems, including the mechanical parts, electrical machines, and
power converters and control. Since it was first published in 1985 the book has
found its way onto many desks in industry and universities all over the world. For
the second edition the text has been thoroughly revised and updated, with the aim
of offering the reader a general view of the field of controlled electrial drives, which
are maintaining and extending their importance as the most flexible source of
controlled mechanical energy.
Practical Variable Speed Drives and Power Electronics Jan 26 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
High Performance Control of AC Drives with Matlab / Simulink Models May 30 2022
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 multi-phase 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-of-chapter 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.

Variable Speed AC Drives with Inverter Output Filters Jul 28 2019 The advance of
variable speed drives systems (VSDs) engineering highlights the need of specific
technical guidance provision by electrical machines and drives manufacturers, so
that such applications can be properly designed to present advantages in terms of
both energy efficiency and expenditure. This book presents problems and solutions
related to inverter-fed electrical motors. Practically orientated, the book describes
the reasons, theory and analysis of those problems. Various solutions for individual
problems are presented together with the complete design process, modelling and
simulation examples with MATLAB/Simulink on the companion website. A key focus
of Variable Speed AC Drives with Inverter Output Filters is to examine the state
variables estimation and motor control structures which have to be modified
according to the used solution (filter). In most control systems the structure and
parameters are taken into account to make it possible for precise control of the
motor. This methodology is able to include modifications and extensions depending
on specific control and estimation structures. Highly accessible, this is an
invaluable resource for practising R&D engineers in drive companies, power
electronics & control engineers and manufacturers of electrical drives. Senior
undergraduate and postgraduate students in electronics and control engineering
will also find it of value.
Power Electronics and Motor Drive Systems Jan 02 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 wellknown 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
High Frequency Conducted Emission in AC Motor Drives Fed By Frequency
Converters Feb 01 2020 Provides a concise and thorough reference for designing
electrical and electronic systems that employ adjustable speed drives Electrical
and electronic systems that employ adjustable speed drives are being increasingly
used in present-day automation applications. They are considered by many
application engineers as one of the most interfering components, especially in a
contemporarily faced industrial environment. This book fills the gap between the
high-level academic knowledge in the electromagnetic compatibility (EMC) field
and the recommended practical rules for assuring electromagnetic compatibility
margin. It focuses on finding and formulating the issues that often occur with the

generation and propagation of conducted emission in AC motor drives fed by
frequency converters, rather than proposing specific solutions for dealing with
them. It also features explanations of selected academic backgrounds of EMC and
presents practical case studies. The book starts with an introduction to conducted
emission in adjustable speed drives. It then goes on to offer in-depth chapters
covering conducted emission origins in switch-mode power converters; conducted
emission generation by frequency converter in adjustable speed drives (ASD);
propagation of motor side originated conducted emission towards the power grid;
modeling of conducted emission in ASD; broadband behavior of ASD components;
and impact of a motor feeding cable on CM currents generated in ASD. In addition,
this resource: Presents state-of-the-art analysis of undesirable high frequency
phenomena accompanying AC motor speed control Discusses the fundamentals of
phenomena of electromagnetic interference (EMI) generation in switch mode static
converters Provides methodology of modeling-conducted EMI generation and
propagation in ASD High Frequency Conducted Emission in AC Motor Drives Fed By
Frequency Converters: Sources and Propagation Paths will appeal to scholars and a
wide range of professionals who are involved in the stages of development, design,
and application of adjustable speed drives in accordance with ever-increasing EMC
requirements.
High Performance AC Drives Aug 21 2021 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 nonlinear devices can not provide fast dynamic response with normal controls.
However, recently, because of ready availability of power electronic devices, and
digital signal processors ac motors are beginning to be used for high performance
drives. Field oriented control or vector control has made a fundamental change
with regard to dynamic perfo- ance of ac machines. Vector control makes it
possible to control induction or s- chronous motor in a manner similar to control
scheme used for the separately - cited dc motor. Recent advances in artificial
intelligence techniques have also contributed in the improvement in performance
of electric drives. This book presents a comprehensive view of high performance ac
drives. It may be considered as both a text book for graduate students and as an
up-to-date monograph. It may also be used by R & D professionals involved in the
impro- ment of performance of drives in the industries. The book will also be
beneficial to the researchers pursuing work on sensorless and direct torque control
of electric drives as up-to date references in these topics are provided.
High Performance Control of AC Drives with Matlab/Simulink Apr 28 2022 The 2nd
edition of the book will include some new and popular topics related to AC motor
drive systems, including a chapter dedicated to Medium Voltage Drives, which will
cover the state-of-the-art and new challenges in the industrial drive system. In
present practice, high power, medium voltage drive is popular in industries.
Different components, their design, modelling, control and simulation of Medium
Voltage Drives will also be included. A new class of inverter (DC-AC converter)
called impedance source inverter (Z-source) is becoming popular for use in solar

Photovoltaic application and, due to increasing use of Z-source inverters in such
applications, a chapter on this topic will also be in the new edition. Fault detection
and diagnosis of motors is an integral part of any large power drive systems.
Condition monitoring of electric motors became a popular research topic in the
past decade, due to increasing demand for continuous operation in mechanical
drive applications. Considering the importance of fault monitoring and diagnosis,
one new chapter will be included.
Power Electronic Control of AC Motors Aug 28 2019
Electric Motors and Drives Sep 29 2019 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 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 vector-controlled 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 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.
Control of Electrical Drives Sep 21 2021 Electrical drives play an important role as
electromechanical energy convert ers in transportation, material handling and
most production processes. The ease of controlling electrical drives is an important
aspect for meeting the in creasing demands by the user with respect to flexibility
and precision, caused by technological progress in industry as well as the need for
energy conser vation. At the same time, the control of electrical drives has
provided strong incentives to control engineering in general, leading to the
development of new control structures and their introduction to other areas of
control. This is due to the stringent operating conditions and widely varying
specifications - a drive may alternately require control of torque, acceleration,
speed or position - and the fact that most electric drives have - in contrast to chem
ical or thermal processes - well defined structures and consistent dynamic
characteristics. During the last years the field of controlled electrical drives has
undergone rapid expansion due mainly to the advances of semiconductors in the
form of power electronics as well as analogue and digital signal electronics, eventu
ally culminating in microelectronics and microprocessors. The introduction of
electronically switched solid-state power converters has renewed the search for

adjustable speed AC motor drives, not subject to the limitations of the mechanical
commutator of DC drives which dominated the field for a century.
High Performance Control of AC Drives with Matlab/Simulink Jul 08 2020 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
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.
Power Electronics in Motor Drives Jan 14 2021 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.
Control of Medium-Voltage Drives at Very Low Switching Frequency Dec 13 2020
Medium-voltage ac drives are employed in numerous industrial setups that

demand adjustable frequency. The present work focuses on the control of the
voltage source inverter, which feeds the ac machine of the drive system with
variable-frequency, switched voltage waveforms. The objective is to allow the
inverter operate at very low switching frequency down to 200 Hz. The switching
losses of the power semiconductors are then reduced which permits increasing the
maximum load current of the inverter. Setting the switching frequency to very low
values entails high harmonic distortion of the stator currents. The machine losses
increase, as a consequence. To overcome this problem, synchronous optimal
pulsewidth modulation is employed for inverter control; it minimizes the harmonic
current at steady-state conditions. A fast controller is introduced: it eliminates
harmonic excursions that occur when the operating point changes. Rather than the
stator current, the method is based on the evaluation of an optimal stator flux
linkage trajectory, which introduces insensitivity against variations of the machine
parameters. A further issue of concern in the present work is the dynamic behavior
of vector-controlled medium-voltage drives: low switching frequency values
intensify the cross-coupling between torque and flux in vectorcontrolled systems.
In a first approach, linear current controllers are designed in the frequency domain
to compensate this undesired effect. A nonlinear controller is subsequently
introduced, especially for operation at synchronous optimal modulation: it makes
use of an optimal trajectory of the stator flux linkage vector to achieve deadbeat
performance and complete decoupling.
Electric Drives Dec 01 2019 Electric Drives provides a practical understanding of
the subtleties involved in the operation of modern electric drives. The Third Edition
of this bestselling textbook has been fully updated and greatly expanded to
incorporate the latest technologies used to save energy and increase productivity,
stability, and reliability. Every phrase, equation, number, and reference in the text
has been revisited, with the necessary changes made throughout. In addition, new
references to key research and development activities have been included to
accurately reflect the current state of the art. Nearly 120 new pages covering
recent advances, such as those made in the sensorless control of A.C. motor
drives, have been added; as have two new chapters on advanced scalar control
and multiphase electric machine drives. All solved numerical examples have been
retained, and the 10 MATLAB®–Simulink® programs remain online. Thus, Electric
Drives, Third Edition offers an up-to-date synthesis of the basic and advanced
control of electric drives, with ample material for a two-semester course at the
university level.
High-Power Converters and AC Drives Aug 01 2022 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.
Vector Control of AC Drives Jun 18 2021 Alternating current (AC) induction and
synchronous machines are frequently used in variable speed drives with
applications ranging from computer peripherals, robotics, and machine tools to

railway traction, ship propulsion, and rolling mills. The notable impact of vector
control of AC drives on most traditional and new technologies, the multitude of
practical configurations proposed, and the absence of books treating this subject
as a whole with a unified approach were the driving forces behind the creation of
this book. Vector Control of AC Drives examines the remarkable progress achieved
worldwide in vector control from its introduction in 1969 to the current technology.
The book unifies the treatment of vector control of induction and synchronous
motor drives using the concepts of general flux orientation and the feed-forward
(indirect) and feedback (direct) voltage and current vector control. The concept of
torque vector control is also introduced and applied to all AC motors. AC models for
drive applications developed in complex variables (space phasors), both for
induction and synchronous motors, are used throughout the book. Numerous
practical implementations of vector control are described in considerable detail,
followed by representative digital simulations and test results taken from the
recent literature. Vector Control of AC Drives will be a welcome addition to the
reference collections of electrical and mechanical engineers involved with machine
and system design.
Modern Power Electronics and AC Drives Jul 20 2021 Power electronics and ac
drives is crucially important in a wide range of modern systems, from household
appliances to automated factories-and it requires cross disciplinary expertise. This
book contains the subject from a-to-z, i. E. , power semiconductor devices,
electrical machines, different classes of converters, induction and synchronous
motor drives with control and estimation, and ai techniques (expert system, fuzzy
logic and neural networks). The author discusses these key points and many more. Modern power semi-conductor devices, converter circuits, and electrical
machines. High-performance control of induction and synchronous motor drives .
Energy saving control . Estimation, identification and sensorless control of drives.
Al techniques such as expert system, fuzzy logic, and neural network applied to
power electronics and drives. Use of matlab-based toolboxes in simulation and
design . Today's technology challenges-projection to the future. Today's technology
innovation make it possible to deliver higher performance, lower cost power
electronics and drives for a wide range of industrial, commercial, military, utility,
and residential applications. Besides being a useful text for undergraduate and
postgraduate level courses in electrical engineering, the book can also serve as
handy reference for professionals.
Power Electronics and Ac Drives Mar 28 2022
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