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Modern power electronic converters are involved in a very broad spectrum of applications:
switched-mode power supplies, electrical-machine-motion-control, active power filters,
distributed power generation, flexible AC transmission systems, renewable energy conversion
systems and vehicular technology, among them. Power Electronics Converters Modeling and
Control teaches the reader how to analyze and model the behavior of converters and so to
improve their design and control. Dealing with a set of confirmed algorithms specifically
developed for use with power converters, this text is in two parts: models and control methods.
The first is a detailed exposition of the most usual power converter models: · switched and
averaged models; · small/large-signal models; and · time/frequency models. The second
focuses on three groups of control methods: · linear control approaches normally associated
with power converters; · resonant controllers because of their significance in grid-connected
applications; and · nonlinear control methods including feedback linearization, stabilizing,
passivity-based, and variable-structure control. Extensive case-study illustration and end-of-
chapter exercises reinforce the study material. Power Electronics Converters Modeling and
Control addresses the needs of graduate students interested in power electronics, providing a
balanced understanding of theoretical ideas coupled with pragmatic tools based on control
engineering practice in the field. Academics teaching power electronics will find this an
attractive course text and the practical points make the book useful for self tuition by engineers
and other practitioners wishing to bring their knowledge up to date.
Among the most promising techniques to handle small objects at the micrometer scale are
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those that employ electrical forces, which have the advantages of voltage-based control and
dominance over other forces. The book provides a state-of-the-art knowledge on both
theoretical and applied aspects of the electrical manipulation of colloidal particles and fluids in
microsystems and covers the following topics: dielectrophoresis, electrowetting,
electrohydrodynamics in microsystems, and electrokinetics of fluids and particles. The book is
addressed to doctoral students, young or senior researchers, chemical engineers and/or
biotechnologists with an interest in microfluidics, lab-on-chip or MEMS.
Power Electronics and Motor Drives: Advances and Trends, Second Edition is the perfect
resource to keep the electrical engineer up-to-speed on the latest advancements in
technologies, equipment and applications. Carefully structured to include both traditional topics
for entry-level and more advanced applications for the experienced engineer, this reference
sheds light on the rapidly growing field of power electronic operations. New content covers
converters, machine models and new control methods such as fuzzy logic and neural network
control. This reference will help engineers further understand recent technologies and gain
practical understanding with its inclusion of many industrial applications. Further supported by
a glossary per chapter, this book gives engineers and researchers a critical reference to learn
from real-world examples and make future decisions on power electronic technology and
applications. Provides many practical examples of industrial applications Updates on the
newest electronic topics with content added on fuzzy logic and neural networks Presents
information from an expert with decades of research and industrial experience
Magnetic Components for Power Electronics concerns the important considerations necessary
in the choice of the optimum magnetic component for power electronic applications. These
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include the topology of the converter circuit, the core material, shape, size and others such as
cost and potential component suppliers. These are all important for the design engineer due to
the emergence of new materials, changes in supplier management and the examples of
several component choices. Suppliers using this volume will also understand the needs of
designers. Highlights include: Emphasis on recently introduced new ferrite materials, such as
those operating at megahertz frequencies and under higher DC drive conditions; Discussion of
amorphous and nanocrystalline metal materials; New technologies such as resonance
converters, power factors correction (PFC) and soft switching; Catalog information from over
40 magnetic component suppliers; Examples of methods of component choice for ferrites,
amorphous nanocrystalline materials; Information on suppliers management changes such as
those occurring at Siemens, Philips, Thomson and Allied-Signal; Attention to the increasingly
important concerns about EMI. This book should be especially helpful for power electronic
circuit designers, technical executives, and material science engineers involved with power
electronic components.
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.
Loop control is an essential area of electronics engineering that today's professionals need to
master. Rather than delving into extensive theory, this practical book focuses on what you
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really need to know for compensating or stabilizing a given control system. You can turn
instantly to practical sections with numerous design examples and ready-made formulas to
help you with your projects in the field. You also find coverage of the underpinnings and
principles of control loops so you can gain a more complete understanding of the material. This
authoritative volume explains how to conduct analysis of control systems and provides
extensive details on practical compensators. It helps you measure your system, showing how
to verify if a prototype is stable and features enough design margin. Moreover, you learn how
to secure high-volume production by bench-verified safety margins.
This book studies switch-mode power supplies (SMPS) in great detail. This type of converter
changes an unregulated DC voltage into a high-frequency pulse-width modulated (PWM)
voltage controlled by varying the duty cycle, then changes the PWM AC voltage to a regulated
DC voltage at a high efficiency by rectification and filtering. Used to supply electronic circuits,
this converter saves energy and space in the overall system. With concept-orientated
explanations, this book offers state-of-the-art SMPS technology and promotes an
understanding of the principle operations of PWM converters, as well as enabling the readers
to evaluate their characteristics. Design-orientated analysis (including a steady-state analysis
for both continuous and discontinuous conduction modes) and numerous real-world practical
examples (including circuit models of the PWM converters) demonstrate how to design these
from scratch. The book provides an in-depth presentation of topologies of PWM DC-DC power
converters, voltage- and current-mode control of PWM DC–DC power converters, considers
power losses in all components, device stresses, output voltage ripple, converter efficiency and
power factor correction (PFC). It also includes extensive coverage of the following: topologies
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of high-efficiency switching-mode PWM and soft-switching DC-DC power converters; DC
voltage transfer functions (conversion ratios), component values, losses, efficiency, and
stresses; small-signal averaged circuit models; current-mode and voltage-mode feedback
controls; metal-oxide-semiconductor field-effect power transistors (MOSFETs); silicon (Si) and
silicon carbide (SiC) power semiconductor devices. Before now, there has been no book that
covers silicon carbide devices. Pulse-width Modulated DC-DC Power Converters is a
comprehensive textbook for senior undergraduate and graduate students in the areas of
electrical, electronics, and telecommunications engineering. It includes end-of-chapter review
questions, problems, and thorough summaries of the key concepts to aid learning, and a
Solutions Manual is available for professors. Scientists and practicing design engineers
working with SMPS, within such applications as computers, telecommunications, industrial
systems, automobile electronics, medical equipment, aerospace power technology, and radars
(amongst others) will also find this text insightful.
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, 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
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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.
Author Ned Mohan has been a leader in EES education and research for decades. His three-
book series on Power Electronics focuses on three essential topics in the power sequence
based on applications relevant to this age of sustainable energy such as wind turbines and
hybrid electric vehicles. The three topics include power electronics, power systems and electric
machines. Key features in the first Edition build on Mohan's successful MNPERE texts; his
systems approach which puts dry technical detail in the context of applications; and substantial
pedagogical support including PPT's, video clips, animations, clicker questions and a lab
manual. It follows a top-down systems-level approach to power electronics to highlight
interrelationships between these sub-fields. It's intended to cover fundamental and practical
design. This book also follows a building-block approach to power electronics that allows an in-
depth discussion of several important topics that are usually left. Topics are carefully
sequenced to maintain continuity and interest.
Special Features: · Power semiconductor devices are viewed from the physics, circuit,
modeling and thermal viewpoints for a better understanding of the devices.· AC-DC, DC-DC,
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DC-AC converters and magnetic devices are treated from both the conceptual and design
perspectives.· A separate chapter is included that addresses the analysis and design of linear
regulators.· A chapter is included to address the modeling methods to obtain dynamic models
of power electronics systems. The method of bond graph is introduced for modeling power
electronics systems.· The design of discrete domain controllers in both classical and state
space approach are included which addresses the needs of power electronic systems.·
Optimal and robust control design methods as applied to power electronics systems are
addressed.· Discrete numerical algorithms for digital implementation with respect to power
electronics systems are addressed in a separate chapter.· A separate chapter is devoted to the
thermal aspects like heat sink sizing for power electronics systems.· Design integration by
specifying and designing for reliability with power electronics system examples is another
unique feature of this book. · The appendices include the following:o Derivation of the area
product for a saturable-core transformer.o Representative list of commonly used core types
and their physical parameters.o Representative list of commonly used wire gauges.o Laplace
transforms and z-transforms of few time domain signals.o List of specifications for the induction
motor used for controller design.o Description of all the object parameters for various electronic
components from the reliability prediction viewpoint. Pedagogy includes:o 600+ illustrations
and line diagrams.o 480+ descriptive questions.o 440+ objective questions.o 200+ unsolved
problems.o 50+ explanatory examples and solved problems.Companion CD contains:·
Reliability prediction toolbox· Bond graph simulation toolbox· Several circuit and design
examples About The Book: This book on power electronics spans a wide knowledge base
such as power devices, drives, circuit topologies, magnetics, system modeling, control
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configurations, digital processing, thermal and reliability aspects. The book has been broadly
divided into two types of topics viz. (a) circuit-oriented aspects and (b) system-oriented
aspects. The first seven chapters deal with circuit-oriented aspects of power electronics
systems and the remaining chapters deal with system-oriented aspects like controls and
reliability.
Fundamentals of Power Electronics, Third Edition, is an up-to-date and authoritative text and
reference book on power electronics. This new edition retains the original objective and
philosophy of focusing on the fundamental principles, models, and technical requirements
needed for designing practical power electronic systems while adding a wealth of new material.
Improved features of this new edition include: new material on switching loss mechanisms and
their modeling; wide bandgap semiconductor devices; a more rigorous treatment of averaging;
explanation of the Nyquist stability criterion; incorporation of the Tan and Middlebrook model
for current programmed control; a new chapter on digital control of switching converters; major
new chapters on advanced techniques of design-oriented analysis including feedback and
extra-element theorems; average current control; new material on input filter design; new
treatment of averaged switch modeling, simulation, and indirect power; and sampling effects in
DCM, CPM, and digital control. Fundamentals of Power Electronics, Third Edition, is intended
for use in introductory power electronics courses and related fields for both senior
undergraduates and first-year graduate students interested in converter circuits and
electronics, control systems, and magnetic and power systems. It will also be an invaluable
reference for professionals working in power electronics, power conversion, and analog and
digital electronics.
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The new edition of POWER SYSTEM ANALYSIS AND DESIGN provides students with an
introduction to the basic concepts of power systems along with tools to aid them in applying
these skills to real world situations. Physical concepts are highlighted while also giving
necessary attention to mathematical techniques. Both theory and modeling are developed from
simple beginnings so that they can be readily extended to new and complex situations. The
authors incorporate new tools and material to aid students with design issues and reflect
recent trends in the field. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
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.
Building on solid state device and electromagnetic contributions to the series, this text book
introduces modern power electronics, that is the application of semiconductor devices to the
control and conversion of electrical power. The increased availability of solid state power
switches has created a very rapid expansion in applications, from the relatively low power
control of domestic equipment, to high power control of industrial processes and very high
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power control along transmission lines. This text provides a comprehensive introduction to the
entire range of devices and examines their applications, assuming only the minimum
mathematical and electronic background. It covers a full year's course in power electronics.
Numerous exercises, worked examples and self assessments are included to facilitate self
study and distance learning.
“Power Electronics in Smart Electrical Energy Networks” introduces a new viewpoint on power
electronics, re-thinking the basic philosophy governing electricity distribution systems. The
proposed concept fully exploits the potential advantages of renewable energy sources and
distributed generation (DG), which should not only be connected but also fully integrated into
the distribution system in order to increase the efficiency, flexibility, safety, reliability and quality
of the electricity and the networks. The transformation of current electricity grids into smart
(resilient and interactive) networks necessitates the development, propagation and
demonstration of key enabling cost-competitive technologies. A must-read for professionals in
power engineering and utility industries, and researchers and postgraduates in distributed
electrical power systems, the book presents the features, solutions and applications of the
power electronics arrangements useful for future smart electrical energy networks.
The Paris Agreement on Climate Change adopted on December 12, 2015 is a voluntary effort
to reduce greenhouse gas emissions. In order to reach the goals of this agreement, there is a
need to generate electricity without greenhouse gas emissions and to electrify transportation.
An infrastructure of SPCSs can help accomplish both of these transitions. Globally,
expenditures associated with the generation, transmission, and use of electricity are more than
one trillion dollars per year. Annual transportation expenditures are also more than one trillion
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dollars per year. Almost everyone will be impacted by these changes in transportation, solar
power generation, and smart grid developments. The benefits of reducing greenhouse gas
emissions will differ with location, but all will be impacted. This book is about the benefits
associated with adding solar panels to parking lots to generate electricity, reduce greenhouse
gas emissions, and provide shade and shelter from rain and snow. The electricity can flow into
the power grid or be used to charge electric vehicles (EVs). Solar powered charging stations
(SPCSs) are already in many parking lots in many countries of the world. The prices of solar
panels have decreased recently, and about 30% of the new U.S. electrical generating capacity
in 2015 was from solar energy. More than one million EVs are in service in 2016, and there are
significant benefits associated with a convenient charging infrastructure of SPCSs to support
transportation with electric vehicles. Solar Powered Charging Infrastructure for Electric
Vehicles: A Sustainable Development aims to share information on pathways from our present
situation to a world with a more sustainable transportation system with EVs, SPCSs, a
modernized smart power grid with energy storage, reduced greenhouse gas emissions, and
better urban air quality. Covering 200 million parking spaces with solar panels can generate
about 1/4 of the electricity that was generated in 2014 in the United States. Millions of EVs with
20 to 50 kWh of battery storage can help with the transition to wind and solar power generation
through owners responding to time-of-use prices. Written for all audiences, high school and
college teachers and students, those in industry and government, and those involved in
community issues will benefit by learning more about the topics addressed in the book. Those
working with electrical power and transportation, who will be in the middle of the transition, will
want to learn about all of the challenges and developments that are addressed here.
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Transfer Functions of Switching Converters teaches readers how to determine transfer
functions of switching power supplies commonly encountered in consumer and
industrial markets. The book starts with a smooth introduction to switching cells, going
into the details of the first steps of linearization and small-signal modulation. You will
then learn how the PWM switch model was derived and how to apply it to the basic
structures operated in fixed switching frequency and various operating conditions like
continuous and discontinuous modes in voltage- or current-mode control. The model is
extended to other control schemes like quasi-resonance, constant on- and off-time
converters, all with an associated small-signal version. The following chapters explore
the founding structures like the buck, the boost and buck-boost cells, later covering
their isolated versions like forward or flyback converters. The last chapter deals with
more complicated structures like ?uk, Zeta, SEPIC and LLC.
Building on the tradition of its classic first edition, the long-awaited second edition of
Elements of Power Electronics provides comprehensive coverage of the subject at a
level suitable for undergraduate engineering students, students in advanced degree
programs, and novices in the field. It establishes a fundamental engineering basis for
power electronics analysis, design, and implementation, offering broad and in-depth
coverage of basic material.Streamlined throughout to reflect new innovations in
technology, the second edition also features updates on renewable and alternative
energy.Elements of Power Electronics features a unifying framework that includes the
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physical implications of circuit laws, switching circuit analysis, and the basis for
converter operation and control. It discusses dc-dc, ac-dc, dc-ac, and ac-ac conversion
tasks and principles of resonant converters and discontinuous converters. The text also
addresses magnetic device design, thermal management and drivers for power
semiconductors, control system aspects of converters, and both small-signaland
geometric controls. Models for real devices and components-including capacitors,
inductors, wire connections, and power semiconductors-are developed in depth, while
newly expanded examples show students how to use tools like Mathcad, Matlab, and
Mathematica to aid in the analysis and design of conversion circuits.Features:*More
than 160 examples and 350 chapter problems support the presented concepts*An
extensive Companion Website includes additional problems, laboratory materials,
selected solutions for students, computer-based examples, and analysis tools for
Mathcad, Matlab, and Mathematica
Fundamentals of Power Electronics, Third Edition, is an up-to-date and authoritative
text and reference book on power electronics. This new edition retains the original
objective and philosophy of focusing on the fundamental principles, models, and
technical requirements needed for designing practical power electronic systems while
adding a wealth of new material. Improved features of this new edition include: new
material on switching loss mechanisms and their modeling; wide bandgap
semiconductor devices; a more rigorous treatment of averaging; explanation of the
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Nyquist stability criterion; incorporation of the Tan and Middlebrook model for current
programmed control; a new chapter on digital control of switching converters; major
new chapters on advanced techniques of design-oriented analysis including feedback
and extra-element theorems; average current control; new material on input filter
design; new treatment of averaged switch modeling, simulation, and indirect power; and
sampling effects in DCM, CPM, and digital control. Fundamentals of Power Electronics,
Third Edition, is intended for use in introductory power electronics courses and related
fields for both senior undergraduates and first-year graduate students interested in
converter circuits and electronics, control systems, and magnetic and power systems. It
will also be an invaluable reference for professionals working in power electronics,
power conversion, and analog and digital electronics. Includes an increased number of
end of chapter problems; Updated and reorganized, including three completely new
chapters; Includes key principles and a rigorous treatment of topics.
Based on the fundamentals of electromagnetics, this clear and concise text explains
basic and applied principles of transformer and inductor design for power electronic
applications. It details both the theory and practice of inductors and transformers
employed to filter currents, store electromagnetic energy, provide physical isolation
between circuits, and perform stepping up and down of DC and AC voltages. The
authors present a broad range of applications from modern power conversion systems.
They provide rigorous design guidelines based on a robust methodology for inductor
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and transformer design. They offer real design examples, informed by proven and
working field examples. Key features include: emphasis on high frequency design,
including optimisation of the winding layout and treatment of non-sinusoidal waveforms
a chapter on planar magnetic with analytical models and descriptions of the processing
technologies analysis of the role of variable inductors, and their applications for power
factor correction and solar power unique coverage on the measurements of inductance
and transformer capacitance, as well as tests for core losses at high frequency worked
examples in MATLAB, end-of-chapter problems, and an accompanying website
containing solutions, a full set of instructors’ presentations, and copies of all the
figures. Covering the basics of the magnetic components of power electronic
converters, this book is a comprehensive reference for students and professional
engineers dealing with specialised inductor and transformer design. It is especially
useful for senior undergraduate and graduate students in electrical engineering and
electrical energy systems, and engineers working with power supplies and energy
conversion systems who want to update their knowledge on a field that has progressed
considerably in recent years.
Simulation of Power Electronics Converters Using PLECS® is a guide to simulating a
power electronics circuit using the latest powerful software for power electronics circuit
simulation purposes. This book assists engineers gain an increased understanding of
circuit operation so they can, for a given set of specifications, choose a topology, select
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appropriate circuit component types and values, estimate circuit performance, and
complete the design by ensuring that the circuit performance will meet specifications
even with the anticipated variations in operating conditions and circuit component
values. This book covers the fundamentals of power electronics converter simulation,
along with an analysis of power electronics converters using PLECS. It concludes with
real-world simulation examples for applied content, making this book useful for all those
in the electrical and electronic engineering field. Contains unique examples on the
simulation of power electronics converters using PLECS® Includes explanations and
guidance on all included simulations for re-doing the simulations Incorporates analysis
and design for rapidly creating power electronics circuits with high accuracy
This book is devoted to resonant energy conversion in powerelectronics. It is a
practical, systematic guide to the analysisand design of various dc-dc resonant
inverters, high-frequencyrectifiers, and dc-dc resonant converters that are building
blocksof many of today's high-frequency energy processors. Designed tofunction as
both a superior senior-to-graduate level textbook forelectrical engineering courses and
a valuable professionalreference for practicing engineers, it provides students
andengineers with a solid grasp of existing high-frequency technology,while acquainting
them with a number of easy-to-use tools for theanalysis and design of resonant power
circuits. Resonant powerconversion technology is now a very hot area and in the center
ofthe renewable energy and energy harvesting technologies.
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Learn fundamental concepts of power electronics for conventional and modern energy
conversion systems This textbook offers comprehensive coverage of power electronics
for the dynamic and steady-state analysis of conventional and modern energy
conversion systems. The book includes detailed discussions of power converters for
energy conversion techniques in renewable energy systems, grid-interactive inverters,
and motor-drives. Written by a seasoned educator, Power Electronics in Energy
Conversion Systems contains exclusive topics and features hundreds of helpful
illustrations. Readers will gain clear understandings of the concepts through many
examples and simulations. Coverage includes: An introduction to power electronics and
energy conversion Fundamental concepts in electric and magnetic circuits Principles of
electromechanical systems Steady-state analysis of DC-DC converters Dynamics of
DC-DC converters Steady-state analysis of inverters Steady-state analysis and control
of rectifiers Control and dynamics of grid-interactive inverters Dynamic models of AC
machines Control of inverters in motor-drive systems Inverters and high-frequency
transients
This book presents an in-depth treatment of various power reduction and speed
enhancement techniques based on multiple supply and threshold voltages. A detailed
discussion of the sources of power consumption in CMOS circuits will be provided
whilst focusing primarily on identifying the mechanisms by which sub-threshold and
gate oxide leakage currents are generated. The authors present a comprehensive
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review of state-of-the-art dynamic, static supply and threshold voltage scaling
techniques and discuss the pros and cons of supply and threshold voltage scaling
techniques.
This book is focused on the fundamental aspects of analysis, modeling and
design of digital control loops around high-frequency switched-mode power
converters in a systematic and rigorous manner Comprehensive treatment of
digital control theory for power converters Verilog and VHDL sample codes are
provided Enables readers to successfully analyze, model, design, and implement
voltage, current, or multi-loop digital feedback loops around switched-mode
power converters Practical examples are used throughout the book to illustrate
applications of the techniques developed Matlab examples are also provided
Harmonic distortion problems include equipment overheating, motor failures,
capacitor failure and inaccurate power metering. The topic of power system
harmonics was covered for the first time 20 years ago and the first edition has
become a standard reference work in this area. Unprecedented developments in
power electronic devices and their integration at all levels in the power system
require a new look at the causes and effects of these problems, and the state of
hardware and software available for harmonic assessment. Following the
successful first edition, this second edition of Power System Harmonics
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maintains the practical approach to the subject and discusses the impact of
advanced power electronic technology on instrumentation, simulation, standards
and active harmonic elimination techniques. Features include: A new chapter on
modern digital instrumentation techniques. Added sections on active filters and
modern distorting devices such as FACTS devices, multilevel conversion, current
source, voltage source inverters and turn-OFF-related power electronic devices.
References to international standards for harmonics and inter-harmonics.
Numerical examples of technique application. Offering a comprehensive
understanding of power systems, this book is an asset to power engineers
involved in the planning, design and operation of power system generation,
transmission and distribution. Researchers and postgraduate students in the field
will also benefit from this useful reference.
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
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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 Electronics is intended to be an introductory text in power electronics,
primarily for the undergraduate electrical engineering student. The text is written
for some flexibility in the order of the topics. Much of the text includes computer
simulation using PSpice as a supplement to analytical circuit solution techniques.
This book reviews numerous research papers published in the last fifteen years
in the area of current injection based rectifiers. A partial list of 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
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rectifiers, as well as students and researchers.
The World's #1 Guide to Power Supply Design Now Updated! Recognized
worldwide as the definitive guide to power supply design for over 25 years,
Switching Power Supply Design has been updated to cover the latest innovations
in technology, materials, and components. This Third Edition presents the basic
principles of the most commonly used topologies, providing you with the essential
information required to design cutting-edge power supplies. Using a tutorial, how-
and-why approach, this expert resource is filled with design examples, equations,
and charts. The Third Edition of Switching Power Supply Design features:
Designs for many of the most useful switching power supply topologies The core
principles required to solve day-to-day design problems A strong focus on the
essential basics of transformer and magnetics design New to this edition: a full
chapter on choke design and optimum drive conditions for modern fast IGBTs
Get Everything You Need to Design a Complete Switching Power Supply:
Fundamental Switching Regulators * Push-Pull and Forward Converter
Topologies * Half- and Full-Bridge Converter Topologies * Flyback Converter
Topologies * Current-Mode and Current-Fed Topologies * Miscellaneous
Topologies * Transformer and Magnetics Design * High-Frequency Choke
Design * Optimum Drive Conditions for Bipolar Power Transistors, MOSFETs,
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Power Transistors, and IGBTs * Drive Circuits for Magnetic Amplifiers *
Postregulators * Turn-on, Turn-off Switching Losses and Low Loss Snubbers *
Feedback-Loop Stabilization * Resonant Converter Waveforms * Power Factor
and Power Factor Correction * High-Frequency Power Sources for Fluorescent
Lamps, and Low-Input-Voltage Regulators for Laptop Computers and Portable
Equipment
Market_Desc: · Electrical Engineering Students · Electrical Engineering
Instructors· Power Electronics Engineers Special Features: · Easy to follow step-
by-step in depth treatment of all the theory.· Computer simulation chapter
describes the role of computer simulations in power electronics. Examples and
problems based on Pspice and MATLAB are included.· Introductory chapter
offers a review of basic electrical and magnetic circuit concepts.· A new CD-ROM
contains the following:· Over 100 of new problems of varying degrees of difficulty
for homework assignments and self-learning.· PSpice-based simulation
examples, which illustrate basic concepts and help in design of converters.· A
newly-developed magnetic component design program that demonstrates design
trade-offs.· PowerPoint-based slides, which will improve the learning experience
and the ease of using the book About The Book: The text includes cohesive
presentation of power electronics fundamentals for applications and design in the
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power range of 500 kW or less. It describes a variety of practical and emerging
power electronic converters made feasible by the new generation of power
semiconductor devices. Topics included in this book are an expanded discussion
of diode rectifiers and thyristor converters as well as chapters on heat sinks,
magnetic components which present a step-by-step design approach and a
computer simulation of power electronics which introduces numerical techniques
and commonly used simulation packages such as PSpice, MATLAB and EMTP.
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.
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This text provides coverage of computer simulation and introductory material on power
calculations, as it treats power computations, rectifiers, dc-dc converters and dc power
supplies, inverters, and resonant converters.
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.
Whether you are a student, a newly-minted engineer entering the field of power electronics, a
salesperson needing to understand a customer's needs, or a seasoned power supply designer
desiring to track down a forgotten equation, this book will be a significant aid. Beginning with
the basic definition of a power supply, we will traverse through voltage regulation techniques
and the components necessary for their implementation, and then move on to the myriad of
circuit topologies and control algorithms prevalent in modern-day design solutions. Separate
chapters on feedback-loop compensation and magnetic design principles will build on this
foundation, along with in-depth descriptions for dealing with regulations for electromagnetic
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compatibly, human safety, and energy efficiency issues. Additional chapters will describe the
value proposition for digital control and the practical aspects power supply construction.
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
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