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In this original book on model predictive control (MPC) for power electronics, the
focus is put on high-power applications with multilevel converters operating at
switching frequencies well below 1 kHz, such as medium-voltage drives and
modular multi-level converters. Consisting of two main parts, the first offers a
detailed review of three-phase power electronics, electrical machines, carrierbased pulse width modulation, optimized pulse patterns, state-of-the art
converter control methods and the principle of MPC. The second part is an indepth treatment of MPC methods that fully exploit the performance potential of
high-power converters. These control methods combine the fast control
responses of deadbeat control with the optimal steady-state performance of
optimized pulse patterns by resolving the antagonism between the two. MPC is
expected to evolve into the control method of choice for power electronic systems
operating at low pulse numbers with multiple coupled variables and tight
operating constraints it. Model Predictive Control of High Power Converters and
Industrial Drives will enable to reader to learn how to increase the power
capability of the converter, lower the current distortions, reduce the filter size,
achieve very fast transient responses and ensure the reliable operation within
safe operating area constraints. Targeted at power electronic practitioners
working on control-related aspects as well as control engineers, the material is
intuitively accessible, and the mathematical formulations are augmented by
illustrations, simple examples and a book companion website featuring
animations. Readers benefit from a concise and comprehensive treatment of
MPC for industrial power electronics, enabling them to understand, implement
and advance the field of high-performance MPC schemes.
Contains 97 papers which provide a valuable overview of the latest technical
innovations in this rapidly expanding field. Areas of development which receive
particular attention include the emergence of power switching transistors, the
application of microprocessors to regulation and control of static converters and
electrical drives, the use of more sophisticated control strategies and the
utilization of power electronics in new application fields.
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
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The purpose of this book is to describe the theory of Digital Power Electronics
and its applications. The authors apply digital control theory to power electronics
in a manner thoroughly different from the traditional, analog control scheme. In
order to apply digital control theory to power electronics, the authors define a
number of new parameters, including the energy factor, pumping energy, stored
energy, time constant, and damping time constant. These parameters differ from
traditional parameters such as the power factor, power transfer efficiency, ripple
factor, and total harmonic distortion. These new parameters result in the
definition of new mathematical modeling: • A zero-order-hold (ZOH) is used to
simulate all AC/DC rectifiers. • A first-order-hold (FOH) is used to simulate all
DC/AC inverters. • A second-order-hold (SOH) is used to simulate all DC/DC
converters. • A first-order-hold (FOH) is used to simulate all AC/AC (AC/DC/AC)
converters. * Presents most up-to-date methods of analysis and control
algorithms for developing power electronic converters and power switching
circuits * Provides an invaluable reference for engineers designing power
converters, commercial power supplies, control systems for motor drives, active
filters, etc. * Presents methods of analysis not available in other books.
Power Semiconductor Controlled Drives
Power Electronics and Motor Drive Systems is designed to aid electrical
engineers, researchers, and students to analyze and address common problems
in state-of-the-art power electronics technologies. Author Stefanos Manias
supplies a detailed discussion of the theory of power electronics circuits and
electronic power conversion technology systems, with common problems and
methods of analysis to critically evaluate results. These theories are reinforced by
simulation examples using well-known and widely available software programs,
including SPICE, PSIM, and MATLAB/SIMULINK. Manias expertly analyzes
power electronic circuits with basic power semiconductor devices, as well as the
new power electronic converters. He also clearly and comprehensively provides
an analysis of modulation and output voltage, current control techniques, passive
and active filtering, and the characteristics and gating circuits of different power
semiconductor switches, such as BJTs, IGBTs, MOSFETs, IGCTs, MCTs and
GTOs. Includes step-by-step analysis of power electronic systems Reinforced by
simulation examples using SPICE, PSIM, and MATLAB/SIMULINK Provides 110
common problems and solutions in power electronics technologies
Power 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.
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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
This fully updated textbook provides complete coverage of electrical circuits and
introduces students to the field of energy conversion technologies, analysis and design.
Chapters are designed to equip students with necessary background material in such
topics as devices, switching circuit analysis techniques, converter types, and methods
of conversion. The book contains a large number of examples, exercises, and problems
to help enforce the material presented in each chapter. A detailed discussion of
resonant and softswitching dc-to-dc converters is included along with the addition of
new chapters covering digital control, non-linear control, and micro-inverters for power
electronics applications. Designed for senior undergraduate and graduate electrical
engineering students, this book provides students with the ability to analyze and design
power electronic circuits used in various industrial applications.
This book provides an analysis of the steady-state operation of both AC and DC drive
systems, permitting specification of suitable convectors and machines. It covers all
major topics in control design and selection and includes the most recent methods of
system analysis.
Electrical drives lie at the heart of most industrial processes and make a major
contribution to the comfort and high quality products we all take for granted. They
provide the controller power needed at all levels, from megawatts in cement production
to milliwatts in wrist watches. Other examples are legion, from the domestic kitchen to
public utilities. The modern electrical drive is a complex item, comprising a controller, a
static converter and an electrical motor. Some can be programmed by the user. Some
can communicate with other drives. Semiconductor switches have improved, intelligent
power modules have been introduced, all of which means that control techniques can
be used now that were unimaginable a decade ago. Nor has the motor side stood still:
high-energy permanent magnets, semiconductor switched reluctance motors, silicon
micromotor technology, and soft magnetic materials produced by powder technology
are all revolutionising the industry. But the electric drive is an enabling technology, so
the revolution is rippling throughout the whole of industry.
The authors were originally brought together to share research and applications
through the international Danfoss Professor Programme at Aalborg University in
Denmark. Personal computers would be unwieldy and inefficient without power
electronic dc supplies. Portable communication devices and computers would also be
impractical. High-performance lighting systems, motor controls, and a wide range of
industrial controls depend on power electronics. In the near future we can expect strong
growth in automotive applications, dc power supplies for communication systems,
portable applications, and high-end converters. We are approaching a time when all
electrical energy will be processed and controlled through power electronics
somewhere in the path from generation to end use. The most up-to-date information
available is presented in the text Written by a world renowned leader in the field
Power Electronics Handbook, Fourth Edition, brings together over 100 years of
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combined experience in the specialist areas of power engineering to offer a fully revised
and updated expert guide to total power solutions. Designed to provide the best
technical and most commercially viable solutions available, this handbook undertakes
any or all aspects of a project requiring specialist design, installation, commissioning
and maintenance services. Comprising a complete revision throughout and enhanced
chapters on semiconductor diodes and transistors and thyristors, this volume includes
renewable resource content useful for the new generation of engineering professionals.
This market leading reference has new chapters covering electric traction theory and
motors and wide band gap (WBG) materials and devices. With this book in hand,
engineers will be able to execute design, analysis and evaluation of assigned projects
using sound engineering principles and adhering to the business policies and
product/program requirements. Includes a list of leading international academic and
professional contributors Offers practical concepts and developments for laboratory test
plans Includes new technical chapters on electric vehicle charging and traction theory
and motors Includes renewable resource content useful for the new generation of
engineering professionals
"This book is an introduction to automotive technology, with specic reference to battery
electric, hybrid electric, and fuel cell electric vehicles. It could serve electrical engineers
who need to know more about automobiles or automotive engineers who need to know
about electrical propulsion systems. For example, this reviewer, who is a specialist in
electric machinery, could use this book to better understand the automobiles for which
the reviewer is designing electric drive motors. An automotive engineer, on the other
hand, might use it to better understand the nature of motors and electric storage
systems for application in automobiles, trucks or motorcycles. The early chapters of the
book are accessible to technically literate people who need to know something about
cars. While the rst chapter is historical in nature, the second chapter is a good
introduction to automobiles, including dynamics of propulsion and braking. The third
chapter discusses, in some detail, spark ignition and compression ignition (Diesel)
engines. The fourth chapter discusses the nature of transmission systems.” —James
Kirtley, Massachusetts Institute of Technology, USA “The third edition covers extensive
topics in modern electric, hybrid electric, and fuel cell vehicles, in which the profound
knowledge, mathematical modeling, simulations, and control are clearly presented.
Featured with design of various vehicle drivetrains, as well as a multi-objective
optimization software, it is an estimable work to meet the needs of automotive
industry.” —Haiyan Henry Zhang, Purdue University, USA “The extensive combined
experience of the authors have produced an extensive volume covering a broad range
but detailed topics on the principles, design and architectures of Modern Electric,
Hybrid Electric, and Fuel Cell Vehicles in a well-structured, clear and concise manner.
The volume offers a complete overview of technologies, their selection, integration &
control, as well as an interesting Technical Overview of the Toyota Prius. The technical
chapters are complemented with example problems and user guides to assist the
reader in practical calculations through the use of common scientic computing
packages. It will be of interest mainly to research postgraduates working in this eld as
well as established academic researchers, industrial R&D engineers and allied
professionals.” —Christopher Donaghy-Sparg, Durham University, United Kingdom The
book deals with the fundamentals, theoretical bases, and design methodologies of
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conventional internal combustion engine (ICE) vehicles, electric vehicles (EVs), hybrid
electric vehicles (HEVs), and fuel cell vehicles (FCVs). The design methodology is
described in mathematical terms, step-by-step, and the topics are approached from the
overall drive train system, not just individual components. Furthermore, in explaining
the design methodology of each drive train, design examples are presented with
simulation results. All the chapters have been updated, and two new chapters on Mild
Hybrids and Optimal Sizing and Dimensioning and Control are also included • Chapters
updated throughout the text. • New homework problems, solutions, and examples. •
Includes two new chapters. • Features accompanying MATLABTM software.
This clear and concise advanced textbook is a comprehensive introduction to power
electronics.

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.
This book relates the recent developments in several key electrical engineering
R&D labs, concentrating on power electronics switches and their use. The first
sections deal with key power electronics technologies, MOSFETs and IGBTs,
including series and parallel associations. The next section examines silicon
carbide and its potentiality for power electronics applications and its present
limitations. Then, a dedicated section presents the capacitors, key passive
components in power electronics, followed by a modeling method allowing the
stray inductances computation, necessary for the precise simulation of switching
waveforms. Thermal behavior associated with power switches follows, and the
last part proposes some interesting prospectives associated to Power Electronics
integration.
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.
Power Semiconductor devices play a vital role in electrical power systems and
are used widely in transmission, distribution and control of electric power. It deals
with the fundamentals of machines, converters and control of machines with solid
state devices. It is divided into eight chapters covering d.c. motor, single and
three phases controlled rectifiers, d.c. motor driver by dual converter, four
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quadrant drive, d.c. choppers, induction motor with VSI, CSI and cycloconverters,
control of induction motors and control of synchronous motors. Features * Each
topic is explained lucidly so that the student can understand every aspect of the
drive system easily. * Number of worked-out examples are given at the end of
each chapter. * A number of quiz type questions are also given with answers
after each chapter.
With this revised edition we aim to present a text on Power Electronics for the UG
level which will provide a comprehensive coverage of converters, choppers,
inverters and motor drives. All this, with a rich pedagogy to support the
conceptual understanding and integral use of PSPICE.
Power semiconductor devices are discussed in first chapter. SCR, GTO, LASCR,
RCT, MCT, characteristics, rating turn-off and turn-on is presented. Power BJT,
MOSFET, IGBT, driving circuits, protection and snubber circuits are also
discussed. Commutation circuits and series and parallel operation are presented.
Single and three phase controlled converters are given in second chapter. Half
wave, full wave, midpoint, semiconverters, full converters, dual converters and
effect of source inductance is also given. Operation with resistive and inductive
load is discussed. Third chapter presents AC voltage controllers and
cycloconverters. On-off control, phase control, triac based controllers are given.
Cycloconverters and operations with inductive as well as resistive load are
discussed. Choppers are given in fourth chapter. Step down, step up, voltage,
current and load commutated choppers are given. Classification is also
discussed. Last chapter presents inverters. Half bridge, full bridge, quasi square
wave, push-pull, thyristorized inverters with resistive and inductive loads are
given. Switching techniques for PWM inverters are also given.
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.
Semiconductor power devices are the heart of power electronics. They determine
the performance of power converters and allow topologies with high efficiency.
Semiconductor properties, pn-junctions and the physical phenomena for
understanding power devices are discussed in depth. Working principles of stateof-the-art power diodes, thyristors, MOSFETs and IGBTs are explained in detail,
as well as key aspects of semiconductor device production technology. In
practice, not only the semiconductor, but also the thermal and mechanical
properties of packaging and interconnection technologies are essential to predict
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device behavior in circuits. Wear and aging mechanisms are identified and
reliability analyses principles are developed. Unique information on destructive
mechanisms, including typical failure pictures, allows assessment of the
ruggedness of power devices. Also parasitic effects, such as device induced
electromagnetic interference problems, are addressed. The book concludes with
modern power electronic system integration techniques and trends.
This straightforward guide to establishing, managing, and owning a small
business has been thoroughly updated, revised and redesigned while preserving
the readability and practical flavour that distinguished past editions. Based on
field-tested, proven techniques successfully used by real-world entrepreneurs, all
essential small business management concepts are covered in a highly readable,
practically-oriented presentation, and discussed in terms of how they can add to
the small business operator's chances for success.
Concern for reliable power supply and energy-efficient system design has led to
usage of power electronics-based systems, including efficient electric power
conversion and power semiconductor devices. This book provides integration of
complete fundamental theory, design, simulation and application of power
electronics, and drives covering up-to-date subject components. It contains
twenty-one chapters arranged in four sections on power semiconductor devices,
basic power electronic converters, advanced power electronics converters, power
supplies, electrical drives and advanced applications. Aimed at senior
undergraduate and graduate students in electrical engineering and power
electronics including related professionals, this book • Includes electrical drives
such as DC motor, AC motor, special motor, high performance motor drives,
solar, electrical/hybrid vehicle and fuel cell drives • Reviews advances in
renewable energy technologies (wind, PV, hybrid power systems) and their
integration • Explores topics like distributed generation, microgrid, and wireless
power transfer system • Includes simulation examples using MATLAB®/Simulink
and over four hundred solved, unsolved and review problems
Power electronics, which is a rapidly growing area in terms of research and
applications, uses modern electronics technology to convert electric power from
one form to another, such as ac-dc, dc-dc, dc-ac, and ac-ac with a variable
output magnitude and frequency. Power electronics has many applications in our
every day life such as air-conditioners, electric cars, sub-way trains, motor drives,
renewable energy sources and power supplies for computers. This book covers
all aspects of switching devices, converter circuit topologies, control techniques,
analytical methods and some examples of their applications. * 25% new content *
Reorganized and revised into 8 sections comprising 43 chapters * Coverage of
numerous applications, including uninterruptable power supplies and automotive
electrical systems * New content in power generation and distribution, including
solar power, fuel cells, wind turbines, and flexible transmission
Initially, the only electric loads encountered in an automobile were for lighting and
the starter motor. Today, demands on performance, safety, emissions, comfort,
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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.
A timely comprehensive reference consolidates the research and development of
electric vehicle machines and drives for electric and hybrid propulsions •
Focuses on electric vehicle machines and drives • Covers the major technologies
in the area including fundamental concepts and applications • Emphasis the
design criteria, performance analyses and application examples or potentials of
various motor drives and machine systems • Accompanying website includes the
simulation models and outcomes as supplementary material
Control in Power Electronics and Electrical Drives contains the proceedings of
the Second International Federation of Automatic Control Symposium held in
Düsseldorf, Germany, on October 3-5, 1977. The symposium provided a forum
for discussing the effects of converter control on the design of electrical
machines. Comprised of 102 chapters, this book begins by focusing on control
systems employing electronic power converters, along with converter circuits and
converter control procedures. The next section deals with the behavior of inverterfed electrical machines and requirements imposed by converter operation. Topics
covered include the status of power thyristors and rectifiers; the dynamic
performance of converter-fed synchronous motors; and open loop control of a
linear vernier reluctance motor in a stepping mode. Subsequent sections explore
converter-fed alternating current and direct current drives; applications of
controlled industrial drives; and solid-state energy conversion. A number of
methods for analyzing power electronic circuits are discussed and illustrated.
This monograph will be of interest to electronics and electrical engineers.
Halbleiter-Leistungsbauelemente sind das Kernstück der Leistungselektronik. Sie bestimmen
die Leistungsfähigkeit und machen neuartige und verlustarme Schaltungen erst möglich. In
dem Band wird neben den Halbleiter-Leistungsbauelementen selbst auch die Aufbau- und
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Verbindungstechnik behandelt: von den physikalischen Grundlagen und der
Herstellungstechnologie über einzelne Bauelemente bis zu thermomechanischen Problemen,
Zerstörungsmechanismen und Störungseffekten. Die 2., überarbeitete Auflage berücksichtigt
technische Neuerungen und Entwicklungen.
A study of power semiconductor controlled drives that contain dc, induction and synchronous
motors. Discusses the dynamics of motor and load systems; open and closed-loop drives; and
thyristor, power transistor, and GTO converters. Also reviews arc drives, brushless and
commutatorless dc drives, and rectifier controlled dc drives. Annotation copyrighted by Book
News, Inc., Portland, OR
Power Semiconductor devices play a vital role in electrical power systems and are used widely
in transmission, distribution and control of electric power. It deals with the fundamentals of
machines, converters and control of machines with solid state devices. It is divided into eight
chapters covering d.c. motor, single and three phases controlled rectifiers, d.c. motor driver by
dual converter, four quadrant drive, d.c. choppers, induction motor with VSI, CSI and
cycloconverters, control of induction motors and control of synchronous motors.Features *
Each topic is explained lucidly so that the student can understand every aspect of the drive
system easily. * Number of worked-out examples are given at the end of each chapter. * A
number of quiz type questions are also given with answers after each chapter.
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.
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