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This updated edition of this book provides comprehensive
coverage of modern power electronics, addressing all the
latest trends and hot–button issues—from PWM rectifiers to
renewable energy systems to electromagnetic interference. It
features an overview of advanced control methods used in
today’s power electronic converters, numerous SPICE files
of typical power conversion circuits, and an Instructor?s
Manual with solutions to all problems. An extensive body of
examples, exercises, computer assignments, and simulations
make it highly suitable as a textbook for
undergraduate/graduate students of engineering in electrical
engineering, industrial engineering or renewable energy, and
practicing engineers.
Power electronics is an area of extremely important and
rapidly changing technology. Technological advancements in
the area contribute to performance improvement and cost
reduction, with applications proliferating in industrial,
commercial, residential, military and aerospace environments.
This book is meant to help engineers operating in all these
areas to stay up-to-date on the most recent advances in the
field, as well as to be a vehicle for clarifying increasingly
complex theories and mathematics. This book will be a costeffective and convenient way for engineers to get up-to-speed
on the latest trends in power electronics. The reader will
obtain the same level of informative instruction as they would
if attending an IEEE course or a training session, but without
ever leaving the office or living room! The author is in an
excellent position to offer this instruction as he teaches many
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such courses.
Self-learning advanced tutorial, falling between
a traditional textbook and a professional reference. Almost
every page features either a detailed figure or a bulleted
chart, accompanied by clear descriptive explanatory text.
Air pollution, global warming, and the steady decrease in
petroleum resources continue to stimulate interest in the
development of safe, clean, and highly efficient
transportation. Building on the foundation of the bestselling
first edition, Modern Electric, Hybrid Electric, and Fuel Cell
Vehicles: Fundamentals, Theory, and Design, Second Edition
updates and expands its detailed coverage of the vehicle
technologies that offer the most promising solutions to these
issues affecting the automotive industry. Proven as a useful
in-depth resource and comprehensive reference for modern
automotive systems engineers, students, and researchers,
this book speaks from the perspective of the overall drive
train system and not just its individual components. New to
the second edition: A case study appendix that breaks down
the Toyota Prius hybrid system Corrections and updates of
the material in the first edition Three new chapters on drive
train design methodology and control principles A completely
rewritten chapter on Fundamentals of Regenerative Braking
Employing sufficient mathematical rigor, the authors
comprehensively cover vehicle performance characteristics,
EV and HEV configurations, control strategies, modeling, and
simulations for modern vehicles. They also cover topics
including: Drive train architecture analysis and design
methodologies Internal Combustion Engine (ICE)-based drive
trains Electric propulsion systems Energy storage systems
Regenerative braking Fuel cell applications in vehicles Hybridelectric drive train design The first edition of this book gave
practicing engineers and students a systematic reference to
fully understand the essentials of this new technology. This
edition introduces newer topics and offers deeper treatments
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than those
included in the first. Revised many times over
many years, it will greatly aid engineers, students,
researchers, and other professionals who are working in
automotive-related industries, as well as those in government
and academia.
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. Highperformance 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 Conversion of Renewable Energy Systems presents
an introduction to conventional energy conversion
components and systems, as well as those related to
renewable energy. This volume introduces systems first, and
then in subsequent chapters describes the components of
energy systems in detail. Readers will find examples of
renewable and conventional energy and power systems,
including energy conversion, variable-speed drives and power
electronics, in addition to magnetic devices such as
transformers and rotating machines. Applications of PSpice,
MATLAB, and Mathematica are also included, along with
solutions to over 100 application examples. Power
Conversion of Renewable Energy Systems aims to instruct
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readers how
to actively apply the theories discussed within. It
would be an ideal volume for researchers, students and
engineers working with energy systems and renewable
energy.
This clear and concise advanced textbook is a
comprehensive introduction to power electronics.
Power electronics and variable frequency drives are
continuously developing multidisciplinary fields in electrical
engineering and it is practically not possible to write a book
covering the entire area by one individual specialist.
Especially by taking account the recent fast development in
the neighboring fields like control theory, computational
intelligence and signal processing, which all strongly influence
new solutions in control of power electronics and drives.
Therefore, this book is written by individual key specialist
working on the area of modern advanced control methods
which penetrates current implementation of power converters
and drives. Although some of the presented methods are still
not adopted by industry, they create new solutions with high
further research and application potential. The material of the
book is presented in the following three parts: Part I:
Advanced Power Electronic Control in Renewable Energy
Sources (Chapters 1-4), Part II: Predictive Control of Power
Converters and Drives (5-7), Part III: Neurocontrol and
Nonlinear Control of Power Converters and Drives (8-11).
The book is intended for engineers, researchers and students
in the field of power electronics and drives who are interested
in the use of advanced control methods and also for
specialists from the control theory area who like to explore
new area of applications.

Control in Power Electronics and Electrical Drives
contains the proceedings of the Second International
Federation of Automatic Control Symposium held in
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Düsseldorf, Germany, on October 3-5, 1977. The
symposium provided a forum for discussing the
effects of converter control on the design of electrical
machines. Comprised of 102 chapters, this book
begins by focusing on control systems employing
electronic power converters, along with converter
circuits and converter control procedures. The next
section deals with the behavior of inverter-fed
electrical machines and requirements imposed by
converter operation. Topics covered include the
status of power thyristors and rectifiers; the dynamic
performance of converter-fed synchronous motors;
and open loop control of a linear vernier reluctance
motor in a stepping mode. Subsequent sections
explore converter-fed alternating current and direct
current drives; applications of controlled industrial
drives; and solid-state energy conversion. A number
of methods for analyzing power electronic circuits
are discussed and illustrated. This monograph will
be of interest to electronics and electrical engineers.
This book surveys methods, problems, and tools
used in process control engineering. Its scope has
been purposely made broad in order to permit an
overall view of this subject. This book is intended
both for interested nonspecialists who wish to
become acquainted with the discipline of process
control engineering and for process control
engineers, who should find it helpful in identifying
individual tasks and organizing them into a coherent
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whole. A central concern of this treatment is to arrive
at a consistent and comprehensive way of thinking
about process control engineering and to show how
the several specialities can be organically fitted into
this total view.
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
This volume investigates simulation and computeraided control system designs. The book covers the
use of models and program packages, their
theoretical aspects and practical applications, and
uses illustrative case studies to give a
comprehensive view of this fast developing science.
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.
Semiconductors have been used widely in signallevel or "brain" applications. Since their invention in
1948, transistors have revolutionized the electronics
industry in computers, information processing, and
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communications. Now, however, semiconductors are
being used more and more where consid erable
"brawn" is required. Devices such as high-power
bipolar junction tran sistors and power field-effect
transistors, as well as SCRs, TRlACs, GTOs, and
other semiconductor switching devices that use a pn-p-n regenerative effect to achieve bistable action,
are expanding the power-handling horizons of
semicon ductors and finding increasing application in
a wide range of products including regulated power
supplies, lamp dimmers, motor drives, pulse
modulators, and heat controls. HVDC and electricvehicle propulsion are two additional areas of
application which may have a very significant long
range impact on the tech nology. The impact of solidstate devices capable of handling appreciable power
levels has yet to be fully realized. Since it first
became available in late 1957, the SCR or siliconcontrolled rec tifier (also called the reverse blocking
triode thyristor) has become the most popular
member of the thyristor family. At present, SCRs are
available from a large number of manufacturers in
this country and abroad. SCR ratings range from
less than one ampere to over three thousand
amperes with voltage ratings in excess of three
thousand volts.
The following pages are meant for those who wish to
use thyristors. The details of the physics of
semiconductor materials or the design of thyristors
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themselves are unnecessary here but a general
description of the device may help to avoid pitfalls
during electric circuit design. Thyristor is the
internationally recognized name for a particular semi
conductor device. The name is derived from the
Greek, the first part meaning switch and the second
part an association with the transistor family. It has a
trade name, viz. SCR (silicon controlled rectifier) and
it got this name principally because it is a silicon
device and it is used as a rectifier which can be
controlled. As a controlled switch it forms a group
together with the electromagnetic relay, the thyratron
and the mercury arc rectifier. The advantages and
disadvantages of the thyristor become apparent in
the process of describing the device and its range of
application. However, the present general interest,
development and use of the thyristor, indicates that
for many cases its many advantages make it
superior to other devices. Control of rotating electric
machines is a major interest of the author so that in
this book the applications of the thyristor are towards
this end. Thyristors are used so much in connection
with the control of machines that it is worthwhile to
go into some details of both the electric drive to be
controlled and the possible thyristor control units.
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
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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.
This text reveals all key components of rectification,
inversion, cycloconversion, and conversion circuits.
It authoritatively describes switching, voltage and
current relationships, and converter properties,
operation, control, and performance as utilized in
most practical applications. Authored jointly by a
veteran scholar and an accomplished researcher in
the field Power Converter Circuits highlights
methods grounded in classical mathematics and
includes an abundance of numerical worked
examples. Features hundreds of chapter-specific
problems, with solutions provided separately at the
end of the book
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.
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Power Semiconductor Controlled Drives
Since its inception, the Tutorial Guides in Electronic
Engineering series has met with great success
among both instructors and students. Designed for
first and second year undergraduate courses, each
text provides a concise list of objectives at the
beginning of each chapter, key definitions and
formulas highlighted in margin notes, and references
to other texts in the series. This volume introduces
the subject of power electronics. Giving relatively
little consideration to device physics, the author first
discusses the major power electronic devices and
their characteristics, then focuses on the systems
aspects of power electronics and on the range and
diversity of applications. Several case studies,
covering topics from high-voltage DC transmission to
the development of a controller for domestic
appliances, help place the material into a practical
context. Each chapter also includes a number of
worked examples for reinforcement, which are in
turn supported by copious illustrations and end-ofchapter exercises.
The two major broad applications of electrical energy
are information processing and energy processing.
Hence, it is no wonder that electric machines have
occupied a large and revered space in the field of
electrical engineering. Such an important topic
requires a careful approach, and Charles A. Gross'
Electric Machines offers the most balanced, a
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Electric drives are everywhere, and with the looming
promise of electric vehicles and renewable energy,
they will become more complex and the demands on
their capabilities will continue to increase. To keep
up with these trends, students require hands-on
knowledge and a keen understanding of the
subtleties involved in the operation of modern electr
It provides a comprehensive coverage of electric
machines and drives for electric and hybrid vehicles,
including both electric propulsion and hybrid
propulsion. The corresponding motor drives for
electric propulsion range from the existing types,
namely the DC, induction, permanent magnet
brushless and switched reluctance motor drives, to
the advanced types, namely the doubly salient
permanent magnet, magnetic-geared, vernier
permanent magnet and advanced magnetless motor
drives. The corresponding machine systems for
hybrid propulsion cover the existing types, namely
the integrated starter generator and planetarygeared electric variable transmission systems, and
the advanced types, namely the double-rotor electric
variable transmission and magnetic-geared electric
variable transmission systems. Emphasis is given to
the design criteria, performance analyses and
application examples or potentials of various motor
drives and machine systems.
Power Semiconductor devices play a vital role in
electrical power systems and are used widely in
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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.
This is the final volume in a four-volume series
concerning POWER ELEC TRONIC CONVERTERS.
The first volume studies AC/DC conversion, the
second studies AC/ AC conversion, and the third
DC/DC conversion. This final volume deals with
DC/AC conversion, i.e. with inverters. At the output
of an inverter fed by a DC voltage supply, this
voltage is alternatively found with one polarity and
then with the other; in other words, an AC voltage
made up of square pulses is obtained. Filtering must
be carried out if, as is normally the case, a virtually
sinusoidal voltage is required: this problem of
filtering underlies the entire study of inverters. In
some applications, the load itself provides the
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filtering. In others, a filter is installed between the
inverter and the load; however, as it will be shown in
Chap. 2, in cases where the filtered voltage is at
industrial network frequency and comprises only a
single square-wave pulse per half-cycle, the filter
becomes bulky and costly, and the results obtained
are poor. Filtering problems explain the considerable
development of inverters during the last years: Firstly there is increasing use of pulse width
modulation: each half-cycle is cut up into several
pulses of suitable widths; this greatly simplifies
filtering. The use of a chopping frequency which is
much greater than the frequency of the fundamental
components of the inverter output voltage and
current has only been made possible by progress in
the field of semiconductor devices.
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
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a useful reference for practicing engineers and for
those preparing for Engineering Service
Examinations.
A comprehensive and up-to-date reference book on
modern electric vehicle technology, which covers the
engineering philosophy, state-of-the-art technology,
and commercialisation of electrical vehicles.
Reference Data for Engineers is the most respected,
reliable, and indispensable reference tool for
technical professionals around the globe. Written by
professionals for professionals, this book is a
complete reference for engineers, covering a broad
range of topics. It is the combined effort of 96
engineers, scientists, educators, and other
recognized specialists in the fields of electronics,
radio, computer, and communications technology.
By providing an abundance of information on
essential, need-to-know topics without heavy
emphasis on complicated mathematics, Reference
Data for Engineers is an absolute "must-have" for
every engineer who requires comprehensive
electrical, electronics, and communications data at
his or her fingertips. Featured in the Ninth Edition is
updated coverage on intellectual property and
patents, probability and design, antennas, power
electronics, rectifiers, power supplies, and properties
of materials. Useful information on units, constants
and conversion factors, active filter design,
antennas, integrated circuits, surface acoustic wave
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design, and digital signal processing is also included.
The Ninth Edition also offers new knowledge in the
fields of satellite technology, space communication,
microwave science, telecommunication, global
positioning systems, frequency data, and radar. *
Widely acclaimed as the most practical reference
ever published for a wide range of electronics and
computer professionals, from technicians through
post-graduate engineers. * Provides a great way to
learn or review the basics of various technologies,
with a minimum of tables, equations, and other
heavy math.
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.
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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.
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-todc 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.
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
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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 highpower 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 highefficiency 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
Written in plain language, Fundamentals of Power
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Electronics
sets forth the basic principles of power
electronics. Starting with the various types of devices,
protection, and series and parallel operation of silicon
controlled rectifiers, it details all the aspects of power
electronics essential to building a strong foundation for
the further study and practice of industrial or power
electronics engineering. The author devotes
considerable attention to a wide variety of applications,
from AC and DC motors, heating, and welding to HVDC
transmission and thyristor controlled electrical drives.
Fundamentals of Power Electronics is filled with
diagrams that clarify the concepts presented. Each
chapter includes sections containing numerous
examples and short questions with answers. An
appendix furnishes a series of power electronics
experiments that explore SCR characteristics, UJT firing
circuits, voltage and current commutation, triac
characteristics, and the RC triggering scheme of SCR.
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 *
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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
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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