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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
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
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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-of-chapter
exercises.
Power Electronic Semiconductor Switches is the successor to
Professor Ramshaw's widely-used Power Electronics. The
text has been completely re-written and expanded to focus on
semiconductor switches, and to take into account advances
in the field since the publication of Power Electronics and
changes in electrical and electronic engineering syllabuses.
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, nonlinear 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 comprehensive introduction to power semiconductor
devices, their characteristics, and their ratings will take you
step-by-step through the most important topics in the field.
Highly applications-oriented, this course presents the student
with six projects which offer the opportunity to simulate results
on a computer using software such as SPICE or PSpice. This
course is ideal for engineers, engineering managers,
technicians, and anyone with an interest in the theory,
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analysis, design, or applications of power electronics circuits
and systems.
Written in plain language, Fundamentals of Power 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.
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
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number of worked examples for reinforcement, which are in
turn supported by copious illustrations and end-of-chapter
exercises.

Power Electronics Device Applications of Diamond
Semiconductors presents state-of-the-art research
on diamond growth, doping, device processing,
theoretical modeling and device performance. The
book begins with a comprehensive and close
examination of diamond crystal growth from the
vapor phase for epitaxial diamond and wafer
preparation. It looks at single crystal vapor
deposition (CVD) growth sectors and defect control,
ultra high purity SC-CVD, SC diamond wafer CVD,
heteroepitaxy on Ir/MqO and needle-induced large
area growth, also discussing the latest doping and
semiconductor characterization methods,
fundamental material properties and device physics.
The book concludes with a discussion of circuits and
applications, featuring the switching behavior of
diamond devices and applications, high frequency
and high temperature operation, and potential
applications of diamond semiconductors for high
voltage devices. Includes contributions from today's
most respected researchers who present the latest
results for diamond growth, doping, device
fabrication, theoretical modeling and device
performance Examines why diamond
semiconductors could lead to superior power
electronics Discusses the main challenges to device
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realization and the best opportunities for the next
generation of power electronics
This state-of-the-art book covers the basics of
emerging areas in power electronics and a broad
range of topics such as power switching devices,
conversion methods, analysis and techniques, and
applications. Its unique approach covers the
characteristics of semiconductor devices first, and
then discusses the applications of these devices for
power conversions. Well-written and easy-to-follow,
the book features numerous worked-out examples
that demonstrate the applications of conversion
techniques in design and analysis of converter
circuits. Chapter topics include power semiconductor
diodes and circuits, diode rectifiers, power
transistors, DC-DC converters, pulse-width
modulated inverters, thyristors, resonant pulse
inverters, multilevel inverters, controlled rectifiers,
AC voltage controllers, static switches, flexible ac
transmission systems, power supplies. DC and AC
drives, gate drive circuits, and protection of devices
and circuits. For individuals in interested in the fields
of electrical and electronic engineering.
This book is the result of the extensive experience
the authors gained through their year-long
occupation at the Faculty of Electrical Engineering at
the University of Banja Luka. Starting at the
fundamental basics of electrical engineering, the
book guides the reader into this field and covers all
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the relevant types of converters and regulators.
Understanding is enhanced by the given examples,
exercises and solutions. Thus this book can be used
as a textbook for students, for self-study or as a
reference book for professionals.
This comprehensive and well-organized text
discusses the fundamentals of electronic
communication, such as devices and analog and
digital circuits, which are so essential for an
understanding of digital electronics. Professor
Santiram Kal, with his wealth of knowledge and his
years of teaching experience, compresses, within
the covers of a single volume, all the aspects of
electronics - both analog and digital - encompassing
devices such as microprocessors, microcontrollers,
fibre optics, and photonics. In so doing, he has
struck a fine balance between analog and digital
electronics. A distinguishing feature of the book is
that it gives case studies in modern applications of
electronics, including information technology, that is,
DBMS, multimedia, computer networks, Internet, and
optical communication. Worked-out examples,
interspersed throughout the text, and the large
number of diagrams should enable the student to
have a better grasp of the subject. Besides,
exercises, given at the end of each chapter, will
sharpen the student's mind in self-study. These
student-friendly features are intended to enhance the
value of the text and make it both useful and
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interesting.
Power Electronics Handbook, Fourth Edition, brings
together over 100 years of 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
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To be accredited, a power electronics course should
cover a significant amount of design content and
include extensive use of computer-aided analysis
with simulation tools such as SPICE. Based upon
the authors' experience in designing such courses,
SPICE for Power Electronics and Electric Power,
Second Edition integrates a SPICE simulator with a
po
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 stepPage 8/24
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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
Less expensive, lighter, and smaller than its
electromechanical counterparts, power electronics lie at the
very heart of controlling and converting electric energy, which
in turn lies at the heart of making that energy useful. From
household appliances to space-faring vehicles, the
applications of power electronics are virtually limitless. Until
now, however, the same could not be said for access to up-todate reference books devoted to power electronics. Written
by engineers for engineers, The Power Electronics Handbook
covers the full range of relevant topics, from basic principles
to cutting-edge applications. Compiled from contributions by
an international panel of experts and full of illustrations, this is
not a theoretical tome, but a practical and enlightening
presentation of the usefulness and variety of technologies
that encompass the field. For modern and emerging
applications, power electronic devices and systems must be
small, efficient, lightweight, controllable, reliable, and
economical. The Power Electronics Handbook is your key to
understanding those devices, incorporating them into
controllable circuits, and implementing those systems into
applications from virtually every area of electrical engineering.
The Industrial Electronics Handbook, Second Edition
combines traditional and newer, more specialized knowledge
that will help industrial electronics engineers develop practical
solutions for the design and implementation of high-power
applications. Embracing the broad technological scope of the
field, this collection explores fundamental areas, including
analog and digital circuits, electronics, electromagnetic
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machines, signal processing, and industrial control and
communications systems. It also facilitates the use of
intelligent systems—such as neural networks, fuzzy systems,
and evolutionary methods—in terms of a hierarchical structure
that makes factory control and supervision more efficient by
addressing the needs of all production components.
Enhancing its value, this fully updated collection presents
research and global trends as published in the IEEE
Transactions on Industrial Electronics Journal, one of the
largest and most respected publications in the field. Power
Electronics and Motor Drives facilitates a necessary shift from
low-power electronics to the high-power varieties used to
control electromechanical systems and other industrial
applications. This volume of the handbook: Focuses on
special high-power semiconductor devices Describes various
electrical machines and motors, their principles of operation,
and their limitations Covers power conversion and the 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
Provides a step-by-step method for the development of a
virtual interactive power electronics laboratory. The book is
suitable for undergraduates and graduates for their laboratory
course and projects in power electronics. It is equally suitable
for professional engineers in the power electronics industry.
The reader will learn to develop interactive virtual power
electronics laboratory and perform simulations of their own,
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as well as any given power electronic converter design using
SIMULINK with advanced system model and circuit
component level model. Features Examples and Case
Studies included throughout. Introductory simulation of power
electronic converters is performed using either PSIM or
MICROCAP Software. Covers interactive system model
developed for three phase Diode Clamped Three Level
Inverter, Flying Capacitor Three Level Inverter, Five Level
Cascaded H-Bridge Inverter, Multicarrier Sine Phase Shift
PWM and Multicarrier Sine Level Shift PWM. System models
of power electronic converters are verified for performance
using interactive circuit component level models developed
using Simscape-Electrical, Power Systems and Specialized
Technology block set. Presents software in the loop or
Processor in the loop simulation with a power electronic
converter examples.
A comprehensive, up-to-date and lucidly written book meeting
with the long-felt need for a complete text for undergraduate
and postgraduate courses. The book is mainly concerned
with detailed analysis and design of converters, inverters and
power control circuits using solid-state devices. It covers the
various types of transformation of energy and discusses the
circuits and equipment basic to most electronic devices in use
today.With its wide coverage and detailed analysis, is an ideal
text for undergraduate and postgraduate and students of
electrical engineering and electronics. It would also be highly
useful to practicing engineers in the field of power control.
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 airconditioners, electric cars, sub-way trains, motor drives,
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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
The subject of power electronics originated in the early part of
the twentieth century with the development and application of
devices such as the mercury arc rectifier and the thyratron
valve. Indeed many of the circuits currently in use and
described in this book were developed in that period.
However, the range of applications for these early devices
tended to be restricted by virtue of their size and problems of
reliability and control. With the development of power
semiconductor devices, offering high reliability in a relatively
compact form, power electronics began to expand its range
and scope, with applications such as DC motor control and
power supplies taking the lead. Initially, power semiconductor
devices were available with only relatively low power levels
and switching speeds. However, developments in device
technology resulted in a rapid improvement in performance,
accompanied by a corresponding increase in applications.
These now range from power supplies using a single
transistor to high voltage DC transmission where the mercury
arc valve was replaced in the 1970s by a solid-state 'valve'
using thyristor stacks. Developments in microprocessor
technology have also influenced the develop ment of power
electronics. This is particularly apparent in the areas of
control, where analogue controllers are being replaced by
digital systems, and in the evolution of the 'smart power'
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devices. These developments have in turn led to system
improvements in areas such as robot drives, power supplies
and railway traction systems.
Semiconductors have been used widely in signal-level or
"brain" applications. Since their invention in 1948, transistors
have revolutionized the electronics industry in computers,
information processing, and 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 p-n-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 electric-vehicle
propulsion are two additional areas of application which may
have a very significant long range impact on the tech nology.
The impact of solid-state 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.

"Discusses the essential concepts of power
electronics through MATLAB examples and
simulations"-Power Electronics Design Handbook covers the
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basics of power electronics theory and components
while emphasizing modern low-power components
and applications. Coverage includes power
semiconductors, converters, power supplies,
batteries, protection systems, and power ICs. One of
the unique features of the Power Electronics Design
Handbook is the integration of component and
system theory with practical applications, particularly
energy-saving low-power applications. Many
chapters also include a section that looks forward to
future developments in that area. References for
further information or more in-depth technical
reading are also included. Nihal Kularatna is a
principal research engineer with the Arthur C. Clarke
Foundation in Sri Lanka. He is also the author of
Modern Electronic Test and Measuring Instruments,
published by the Institute of Electrical Engineers.
Emphasizes low- and medium-power components
Offers a unique mix of theory and practical
application Provides a useful guide to further reading
Provides comprehensive coverage of the basic
principles and methods of electric power conversion
and the latest developments in the field This book
constitutes a comprehensive overview of the modern
power electronics. Various semiconductor power
switches are described, complementary components
and systems are presented, and power electronic
converters that process power for a variety of
applications are explained in detail. This third edition
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updates all chapters, including new concepts in
modern power electronics. New to this edition is
extended coverage of matrix converters, multilevel
inverters, and applications of the Z-source in
cascaded power converters. The book is
accompanied by a website hosting an instructor’s
manual, a PowerPoint presentation, and a set of
PSpice files for simulation of a variety of power
electronic converters. Introduction to Modern Power
Electronics, Third Edition: Discusses power
conversion types: ac-to-dc, ac-to-ac, dc-to-dc, and
dc-to-ac Reviews advanced control methods used in
today’s power electronic converters Includes an
extensive body of examples, exercises, computer
assignments, and simulations Introduction to Modern
Power Electronics, Third Edition is written for
undergraduate and graduate engineering students
interested in modern power electronics and
renewable energy systems. The book can also serve
as a reference tool for practicing electrical and
industrial engineers.
This book includes my lecture notes for power
electronics course course. The characteristics and
operation of electronic power devices, firing circuits,
and driving circuits for power converters are
described and implemented practically in the
laboratory. Uncontrolled and controlled, single phase
rectifiers are used in various electrical power
applications. DC to DC power conversion circuits are
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investigated. Circuit simulation and practical
laboratories are utilized to reinforce concepts.The
book is divided to different learning parts* Part1Describe the characteristics and operation of
electronic power devices.* Part2- Describe firing and
driving circuits for power electronic converters.*
Part3- Analyse the use of uncontrolled and
controlled single-phase rectifiers in various electrical
power applications.* Part4- Investigate the DC-to-DC
power conversion circuits used in power
applications.Part1: Describe the characteristics and
operation of electronic power devices.1. Describe
diode characteristics, types (power diode, generalpurpose, and fast recovery), and connections
(series, parallel and freewheeling).2. Describe
thyristor characteristics, two-transistor model, and
purpose of di/dt and dv/dt protection.3. Describe the
power MOSFET and IGBT characteristics.4.
Compare electronic power devices in terms of
various power converter applications, frequency of
operation (switching speed), rating, and switching
power losses.Part 2: Describe firing and driving
circuits for power electronic converters.1. Describe
ideal and non-ideal properties of operational
amplifiers. Determine the operation of various
related circuits (inverting and non-inverting
amplifiers, buffer amplifier, summing amplifier)2.
Describe the use of an operational amplifier for PWM
generation, for triangular and sine wave generation,
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as a comparator, and its integration into a 555
timer.3. Explore other basic firing and driving circuits
by focusing on requirements and control features
such as based on specific power devices and
operational amplifier.Part 3: Analyse the use of
uncontrolled and controlled single-phase rectifiers in
various electrical power applications.1. Determine
the performance characteristics of uncontrolled
single-phase, half-wave and full-wave rectifiers, with
resistive and inductive loads.2. Determine the
performance characteristics of controlled singlephase, half-wave and full-wave rectifiers with
resistive and inductive loads.3. Determine the
change in power factor when using uncontrolled and
controlled rectifiers. Define input distortion and
displacement factor.4. Describe how power inversion
may be achieved by varying the firing angle in
controlled rectifiers.Part 4: Investigate the DC-to-DC
power conversion circuits used in power
applications.1. State the principle of step-down and
step-up operations.2. Explain the DC chopper
classification and describe switch-mode regulators3.
Explain the operation of buck, boost4. Explain the
operation buck-boost regulators.
In many university curricula, the power electronics
field has evolved beyond the status of comprising
one or two special-topics courses. Often there are
several courses dealing with the power electronics
field, covering the topics of converters, motor drives,
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and power devices, with possibly additional
advanced courses in these areas as well. There may
also be more traditional power-area courses in
energy conversion, machines, and power systems.
In the breadth vs. depth tradeoff, it no longer makes
sense for one textbook to attempt to cover all of
these courses; indeed, each course should ideally
employ a dedicated textbook. This text is intended
for use in introductory power electronics courses on
converters, taught at the senior or first-year graduate
level. There is sufficient material for a one year
course or, at a faster pace with some material
omitted, for two quarters or one semester. The first
class on converters has been called a way of
enticing control and electronics students into the
power area via the "back door". The power
electronics field is quite broad, and includes
fundamentals in the areas of • Converter circuits and
electronics • Control systems • Magnetics • Power
applications • Design-oriented analysis This wide
variety of areas is one of the things which makes the
field so interesting and appealing to newcomers.
This breadth also makes teaching the field a
challenging undertaking, because one cannot
assume that all students enrolled in the class have
solid prerequisite knowledge in so many areas.
This book reviews numerous research papers
published in the last fifteen years in the area of
current injection based rectifiers. A partial list of
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coverage includes analysis of various magnetic
current injection devices, the third harmonic current
injection, injection networks, and optimal current
injection. The book will be of interest to professionals
involved in design of low-harmonic three-phase
rectifiers, as well as students and researchers.
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 book includes my lecture notes for power
electronics course course. The characteristics and
operation of electronic power devices, firing circuits, and
driving circuits for power converters are described and
implemented practically in the laboratory. Uncontrolled
and controlled, single phase rectifiers are used in various
electrical power applications. DC to DC power
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conversion circuits are investigated. Circuit simulation
and practical laboratories are utilized to reinforce
concepts. The book is divided to different learning parts ·
Part1- Describe the characteristics and operation of
electronic power devices. · Part2- Describe firing and
driving circuits for power electronic converters. · Part3Analyse the use of uncontrolled and controlled singlephase rectifiers in various electrical power applications. ·
Part4- Investigate the DC-to-DC power conversion
circuits used in power applications. Part1: Describe the
characteristics and operation of electronic power
devices. 1. Describe diode characteristics, types (power
diode, general-purpose, and fast recovery), and
connections (series, parallel and freewheeling). 2.
Describe thyristor characteristics, two-transistor model,
and purpose of di/dt and dv/dt protection. 3. Describe the
power MOSFET and IGBT characteristics. 4. Compare
electronic power devices in terms of various power
converter applications, frequency of operation (switching
speed), rating, and switching power losses. Part 2:
Describe firing and driving circuits for power electronic
converters. 1. Describe ideal and non-ideal properties of
operational amplifiers. Determine the operation of
various related circuits (inverting and non-inverting
amplifiers, buffer amplifier, summing amplifier) 2.
Describe the use of an operational amplifier for PWM
generation, for triangular and sine wave generation, as a
comparator, and its integration into a 555 timer. 3.
Explore other basic firing and driving circuits by focusing
on requirements and control features such as based on
specific power devices and operational amplifier. Part 3:
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Analyse the use of uncontrolled and controlled singlephase rectifiers in various electrical power applications.
1. Determine the performance characteristics of
uncontrolled single-phase, half-wave and full-wave
rectifiers, with resistive and inductive loads. 2. Determine
the performance characteristics of controlled singlephase, half-wave and full-wave rectifiers with resistive
and inductive loads. 3. Determine the change in power
factor when using uncontrolled and controlled rectifiers.
Define input distortion and displacement factor. 4.
Describe how power inversion may be achieved by
varying the firing angle in controlled rectifiers. Part 4:
Investigate the DC-to-DC power conversion circuits used
in power applications. 1. State the principle of step-down
and step-up operations. 2. Explain the DC chopper
classification and describe switch-mode regulators 3.
Explain the operation of buck, boost 4. Explain the
operation buck-boost regulators.
This book serves as a tool for any engineer who wants
tolearn about circuits, electrical machines and drives,
powerelectronics, and power systems basics From time
to time, engineers find they need to brush up oncertain
fundamentals within electrical engineering. This clear
andconcise book is the ideal learning tool for them to
quickly learnthe basics or develop an understanding of
newer topics. Fundamentals of Electric Power
Engineering: FromElectromagnetics to Power Systems
helps nonelectrical engineersamass power system
information quickly by imparting tools and tradetricks for
remembering basic concepts and grasping
newdevelopments. Created to provide more in-depth
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knowledge offundamentals—rather than a broad range of
applicationsonly—this comprehensive and up-to-date
book: Covers topics such as circuits, electrical machines
and drives,power electronics, and power system basics
as well as newgeneration technologies Allows
nonelectrical engineers to build their electricalknowledge
quickly Includes exercises with worked solutions to assist
readers ingrasping concepts found in the book Contains
“in-depth” side bars throughout whichpique the reader’s
curiosity Fundamentals of Electric Power Engineering is
an idealrefresher course for those involved in this
interdisciplinarybranch. For supplementary files for this
book, please visit ahref="http://booksupport.wiley.com/"h
ttp://booksupport.wiley.com/a
This book demonstrates the usefulness of the switching
function in analyzing powers electronic circuits in the
steady state. A procedure is suggested for the effective
application of this effective application of this method for
the analysis of all types of power electronic circuits. The
Kirchoff's Laws and the Superposition theorem are
applied by introducing the appropriate switching
functions in order to derive Unified Expressions of
voltage and current in switched circuits valid at all times.
The exact expressions of the current in each
semiconductor device in the circuit enables the circuit
designer to collect all the relevant data to set the ratings
of the device such as rms, average and peak values of
voltage and current. The order of the voltage and current
harmonics at any point in the circuit are derived with
simple arithmetic. Compact expressions are derived for
Sinusoidal PWM signals based on the switching function.
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The order, magnitude and phase of each component are
derived directly from the expression with simple
arithmetic. The educator has a simple way to present to
his students the mechanism of operation of complex
switched circuits where all the statements regarding their
operation are actually presented in the model of the
circuit.
This book covers power electronics, in depth, by
presenting the basic principles and application details,
which can be used both as a textbook and reference
book. Introduces a new method to present power
electronics converters called Power Blocks Geometry
(PBG) Applicable for courses focusing on power
electronics, power electronics converters, and advanced
power converters Offers a comprehensive set of
simulation results to help understand the circuits
presented throughout the book
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.
Offering step-by-step, in-depth coverage, the new Third
Edition of Power Electronics: Converters, Applications,
and Design provides a cohesive presentation of power
electronics fundamentals for applications and design in
the power range of 500 kW or less. The text describes a
variety of practical and emerging power electronic
converters made feasible by the new generation of
power semiconductor devices. The new edition is now
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enhanced with a new CD-ROM, complete with PSpicebased examples, a new magnetics design program, and
PowerPoint slides.
An introductory textbook in power electronics for
electronic engineers. Acknowledging the very wide
scope of power electronics, this book aims to approach
the subject from the low power end of the spectrum. The
first three chapters review the background technology of
power electronics, covering active devices, thermal
modelling and magnetics, while the rest of the book
examines techniques and applications, in particular high
frequency switching techniques. There are numerous
review questions and worked examples; coverage of DC
power supplies from simple to SMPs; case studies of
switching regulations; and full listings provided for
computer simulation examples using PSpice.
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