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this book offers an overview of power electronic applications in the study of power
integrated circuit ic design collecting novel research ideas and insights into fast
transient response to prevent the output voltage from dropping significantly at the
undershoot it also discusses techniques and training to save energy and increase
load efficiency as well as fast transient response and high efficiency which are the
most important factors for consumer products that implement power ic lastly the
book focuses on power electronics for system loop analysis and optimal
compensation design to help users and engineers implement their applications the
book is a valuable resource for university researchers power ic r d engineers
application engineers and graduate students in power electronics who wish to learn
about the power ic design principles methods system behavior and applications in

consumer products

this book describes how to design circuits in power electronics systems using a

reliability approach in three level topologies which have many advantages in terms
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of the current total harmonic distortion and efficiency such converter types are
increasingly used in large power applications and photovoltaics pv therefore
resedrch on improvements in the reliability of such systems using multi level
topologies has become important four studies for reliability improvement are
contained in this book an open circuited switch fault detection scheme tolerance
control for an open circuited switch fault neutral point voltage ripple reduction and
leakage current reduction this book treats not only the topology but also the fault
tolerance and the reduction of the ripples and leakage this book is aimed at

advanced students of electrical engineering and power electronics specialists

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

power converters for electric vehicles gives an overview topology design and
simulation of different types of converters used in electric vehicles ev it covers a
wide range of topics ranging from the fundamentals of ev hybrid ev and its
stepwise approach simulation of the proposed converters for real time applications
and corresponding experimental results performance improvement paradigms and
overall analysis drawing upon the need for novel converter topologies this book
provides the complete solution for the power converters for ev applications along
with simulation exercises and experimental results it explains the need for power
electronics in the improvement of performance in ev this book presents exclusive

information on the power electronics of ev including traction drives provides step by
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step procedure for converter design discusses various topologies having different
isolated and non isolated converters describes control circuit design including
renewable energy systems and electrical drives includes practical case studies
incorporated with simulation and experimental results power converters for electric
vehicles will provide researchers and graduate students in power electronics
electric drives vehicle engineering a useful resource for stimulating their efforts in

this important field of the search for renewable technologies

describes the general principles and current research into model predictive control
mpc the most up to date control method for power converters and drives the book
starts with an introduction to the subject before the first chapter on classical control
methods for power converters and drives this covers classical converter control
methods and classical electrical drives control methods the next chapter on model
predictive control first looks at predictive control methods for power converters and
drives and presents the basic principles of mpc it then looks at mpc for power
electronics and drives the third chapter is on predictive control applied to power
converters it discusses control of a three phase inverter control of a neutral point
clamped inverter control of an active front end rectifier and control of a matrix
converter in the middle of the book there is chapter four predictive control applied
to motor drives this section analyses predictive torque control of industrial
machines and predictive control of permanent magnet synchronous motors design
and implementation issues of model predictive control is the subject of the final
chapter the following topics are described in detail cost function selection
weighting factors design delay compensation effect of model errors and prediction
of future references while there are hundreds of books teaching control of electrical
energy using pulse width modulation this will be the very first book published in this
new topic unique in presenting a completely new theoretic solution to control
electric power in a simple way discusses the application of predictive control in

motor drives with several examples and case studies matlab is included on a
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complementary website so the reader can run their own simulations

this book presents the latest cutting edge technology in high power converters and
medium voltage drives and provides a complete analysis of various converter
topologies modulation techniques practical drive configurations and advanced
control schemes supplemented with more than 250 illustrations the author
illustrates key concepts with simulations and experiments practical problems along

with accompanying solutions are presented to help you tackle real world issues

this book aims to present some advanced control methodologies for power
converters power electronic converters have become indispensable devices for
plenty of industrial applications over the last decades composed by controllable
power switches they can be controlled by effective strategies to achieve desirable
transient response and steady state performance to ensure the stability reliability
and safety of the system the most popular control strategy of power converters is
the linear proportional integral derivative series control which is adopted as industry
standard however when there exist parameter changes nonlinearities and load
disturbances in the system the performance of the controller will be significantly
degraded to overcome this problem many advanced control methodologies and
techniques have been developed to improve the converter performance this book
presents the research work on some advanced control methodologies for several
types of power converters including three phase two level ac dc power converter
three phase npc ac dc power converter and dc dc buck converter the effectiveness
and advantage of the proposed control strategies are verified via simulations and
experiments the content of this book can be divided into two parts the first part
focuses on disturbance observer based control methods for power converters
under investigation the second part investigates intelligent control methods these
methodologies provide a framework for controller design observer design stability

and performance analysis for the considered power converter systems
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this book is devoted to resonant energy conversion in power electronics it is a
practical systematic guide to the analysis and design of various dc dc resonant
inverters high frequency rectifiers and dc dc resonant converters that are building
blocks of many of today s high frequency energy processors designed to function
as both a superior senior to graduate level textbook for electrical engineering
courses and a valuable professional reference for practicing engineers it provides
students and engineers with a solid grasp of existing high frequency technology
while acquainting them with a number of easy to use tools for the analysis and
design of resonant power circuits resonant power conversion technology is now a
very hot area and in the center of the renewable energy and energy harvesting

technologies

the first single volume resource for researchers in the field who previously had to
depend on separate papers and conference records to attain a working knowledge
of the subject brings together the field s diverse approaches into an integrated and

comprehensive theory of pwm

control of power electronic converters and systems volume four covers emerging
topics in the control of power electronics and converters not covered in previous
volumes including emerging power converter topologies storage systems battery
chargers and the smart transformer this updated edition specifically focuses on
emerging power converter topologies and discusses very recent advances and
topics with applications in power electronics and formidable probable dynamics
chapters include modeling of power converters and their control with supportive
simulations and additional experimental results anyone looking for fundamental
knowledge regarding new trends in power electronics by application and also
ready to use models and methodologies in their design control and testing will find
this the next invaluable resource in this highly regarded series combines essential

control design methods and trends with different applications of power convertor
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topologies includes global perspectives case studies and real examples from
different applications and their control features ready to use models and

methodologies in power electronic application their design control and testing

power converters drives and controls for sustainable operations written and edited
by a group of experts in the field this groundbreaking reference work sets the
standard for engineers students and professionals working with power converters
drives and controls offering the scientific community a way towards combating
sustainable operations the future of energy and power generation is complex
demand is increasing and the demand for cleaner energy and electric vehicles evs
is increasing with it with this increase in demand comes an increase in the demand
for power converters part one of this book is on switched mode converters and
deals with the need for power converters their topologies principles of operation
their steady state performance and applications conventional topologies like buck
boost buck boost converters inverters multilevel inverters and derived topologies
are covered in part one with their applications in fuel cells photovoltaics pvs and
evs part two is concerned with electrical machines and converters used for ev
applications standards for ev charging infrastructure and wireless charging
methodologies are addressed the last part deals with the dynamic model of the
switched mode converters in any dc dc converter it is imperative to control the
output voltage as desired such a control may be achieved in a variety of ways while
several types of control strategies are being evolved the popular method of control
is through the duty cycle of the switch at a constant switching frequency this part of
the book briefly reviews the conventional control theory and builds on the same to
develop advanced techniques in the closed loop control of switch mode power
converters smpc such as sliding mode control passivity based control model
predictive control mpc fuzzy logic control flc and backstepping control a standard
reference work for veteran engineers scientists and technicians this outstanding

new volume is also a valuable introduction to new hires and students useful to
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academics researchers engineers students technicians and other industry

professionals it is a must have for any library

power converters are at the heart of modern power electronics from automotive
power systems to propulsion for large ships their use permeates through industrial
commercial military and aerospace applications of various scales having reached
a point of saturation where we are unlikely to see many new and revolutionary

technologies industry no

presents fundamentals of modeling analysis and control of electric power
converters for power system applications electronic static power conversion has
gained widespread acceptance in power systems applications electronic power
converters are increasingly employed for power conversion and conditioning
compensation and active filtering this book presents the fundamentals for analysis
and control of a specific class of high power electronic converters the three phase
voltage sourced converter vsc voltage sourced converters in power systems
provides a necessary and unprecedented link between the principles of operation
and the applications of voltage sourced converters the book describes various
functions that the vsc can perform in electric power systems covers a wide range of
applications of the vsc in electric power systems including wind power conversion
systems adopts a systematic approach to the modeling and control design
problems illustrates the control design procedures and expected performance
based on a comprehensive set of examples and digital computer time domain
simulation studies this comprehensive text presents effective techniques for
mathematical modeling and control design and helps readers understand the
procedures and analysis steps detailed simulation case studies are included to
highlight the salient points and verify the designs voltage sourced converters in
power systems is an ideal reference for senior undergraduate and graduate

students in power engineering programs practicing engineers who deal with grid
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integration and operation of distributed energy resource units design engineers and
researchers in the area of electric power generation transmission distribution and

utilization

this book provides a comprehensive overview of power electronic converters dc dc
dc ac ac dc and ac ac conventionally used in industrial and transportation
applications specifically for the supply of electric machines with variable speed
drop off window from the perspective of design and sizing this book presents the
different functions encountered in a modular way for power electronics power
converters and their control details less traditional topics such as matrix converters
and multilevel converters this book also features a case study design of an
industrial controller which is a synthesis except the ac ac direct conversion of the
study subjects including sizing associated passive components introducing
essential notions in power electronics from both theoretical and technological
perspectives detailed chapters focusing on power supplies for electrical machinery
including a case study of full dimensioning of an industrial variable speed drive
presented from a user s perspective to enable you to apply the theory of power

electronics to practical applications

this book presents the fundamentals of switch mode power converters with insights
into design aspects providing elementary explanations of basic concepts of
analysis testing and measurements of the converters it is intended for power

electronics engineers

nowadays power electronics is an enabling technology in the energy development
scenario furthermore power electronics is strictly linked with several fields of
technological growth such as consumer electronics it and communications
electrical networks utilities industrial drives and robotics and transportation and

automotive sectors moreover the widespread use of power electronics enables cost
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savings and minimization of losses in several technology applications required for
sustainable economic growth the topologies of dc dc power converters and
switching converters are under continuous development and deserve special
attention to highlight the advantages and disadvantages for use increasingly
oriented towards green and sustainable development dc dc converter topologies
are developed in consideration of higher efficiency reliable control switching
strategies and fault tolerant configurations several types of switching converter
topologies are involved in isolated dc dc converter and nonisolated dc dc converter
solutions operating in hard switching and soft switching conditions switching
converters have applications in a broad range of areas in both low and high power
densities the articles presented in the special issue titled advanced dc dc power
converters and switching converters consolidate the work on the investigation of
the switching converter topology considering the technological advances offered
by innovative wide bandgap devices and performance optimization methods in

control strategies used

power converter with digital filter feedback control presents a logical sequence that
leads to the identification extraction formulation conversion and implementation for
the control function needed in electrical power equipment systems this book builds
a bridge for moving a power converter with conventional analog feedback to one
with modern digital filter control and enlists the state space averaging technique to
identify the core control function in analytical close form in s domain laplace it is a
useful reference for all professionals and electrical engineers engaged in electrical
power equipment systems design integration and management offers logical
sequences to identification extraction formulation conversion and implementation
for the control function needed contains step by step instructions on how to take
existing analog designed power processors and move them to the digital realm
presents ways to extract gain functions for many power converters power

processing stages and their supporting circuitry
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comprehensive reference detailing key aspects of she enabling readers to
formulate different kinds of she equations effectively solve the nonlinear she
equations and grasp key aspects of she applications unified selective harmonic
elimination for power converters focuses on the three main challenges of selective
harmonic elimination she the mathematical modeling of fundamental and
harmonic components using the pre defined waveform accurately solving she
equations and obtaining the complete switching angle solution trajectory and
implementing she on multilevel converters and industrial drives with information on
how to fully leverage the strength of she techniques in power converters the book
covers the basics of the she method and reviews state of the art research towards
she such as unified she formulations for multilevel converters algebraic switching
angle solving algorithms for she equations and optimal implementations of she in
multilevel converters and electric drives the book delves into model predictive she
control for pmsm with simulation and experimental results and explains how to
achieve common mode voltage reduction and capacitor voltage balance in
multilevel converters concepts are supported by original matlab mathematica
maple codes this book includes information on detailed derivation steps on fourier
series of square waveform and traditional she equations unified she formulations
for symmmetric and asymmetric multilevel converters and different she equations for
various scenarios advanced she solving algorithms including the resultant
elimination method the groebner bases based method symmetric polynomials and
newton identities online implementations of she based on both algebraic
algorithms and intelligent algorithms advanced capacitor voltage balancing
methods under she for multilevel converters basic and advanced closed loop
controller and model predictive control under she for industrial drives this book is a
good reference for engineers and researchers in the area of power electronics with
particular interest to those involved in renewable power generation high power

energy storage and high power drives
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sneak circuits of power electronic converters sneak circuits of power electronic
converters work on sneak circuits and related analysis methods for power
converters contributes to the reliability of power electronic systems worldwide most
books on the subject focus on electronic systems this book is perhaps the first to
examine power electronic systems the authors describe sneak circuit phenomena
in power converters introduce sca methods for power electronic systems and
propose how to eliminate and make use of sneak circuits this book highlights the
advanced research works in sneak circuit analysis by a leading author in the field is
original in its treatment of power electronics converters going beyond the electronic
system level is suitable for both introductory and advanced levels offers guidelines
for industry professionals involved in the design of power electronic systems
enabling early detection of potential problems this book is geared for researchers
and graduate students in electrical engineering as well as engineers and
resedrchers in power electronics researchers in power electronics reliability will also

find it to be a helpful resource

photovoltaic pv energy generation is an excellent example of large scale electric
power generation through various parallel arrangements of small voltage
generating solar cells or modules however pv generation systems require power
electronic converters system to satisfy the need for real time applications or to
balance the demand for power from electric therefore a dc dc power converter is a
vital constituent in the intermediate conversion stage of pv power this book
presents a comprehensive review of various non isolated dc dc power converters
non isolated dc dc converters for renewable energy system res application
presented in this book 1st edition through a detailed original investigation obtained
numerical experimental results and guided the scope to design new families of
converters dc dc multistage power converter topologies multistage x y converter
family nx imbc nx interleaved multilevel boost converter cockcroft walton cw

voltage multiplier based multistage multilevel power converter cw vm mpc
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converter topologies and z source and quasi z source above solutions are

discussed to show how they can achieve the maximum voltage conversion gain

ratio by adapting the passive active component within the circuits for assessment

we have recommended novel power converters through their functionality and

designs tested and verified by numerical software further the hardware prototype

implementation is carried out through a flexible digital processor both numerical

and experimental results always shown as expected close agreement with primary

theoretical hypotheses this book offers guidelines and recommendation for future

development with the dc dc converters for res applications based on cost effective

and reliable solutions
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