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Control of Power Electronic Converters and Systems, Volume 3, explores emerging topics in
the control of power electronics and converters, including the theory behind control, and the
practical operation, modeling, and control of basic power system models. This book introduces
the most important controller design methods, including both analog and digital procedures.
This reference explains the dynamic characterization of terminal behavior for converters, as
well as preserving the stability and power quality of modern power systems. Useful for
engineers in emerging applications of power electronic converters and those combining control
design methods into different applications in power electronics technology. Addressing
controller interactions - in light of increasing renewable energy integration and related
challenges with stability and power quality - is becoming more frequent in power converters
and passive components. Discusses different applications and their control in integrated
renewable energy systems Introduces the most important controller design methods, both in
analog and digital Describes different important applications to be used in future industrial
products Explains the dynamic characterization of terminal behavior for converters
This book collates the information available on this topic, hitherto only to be found in journals
and at conferences. It presents the fundamentals and advances in average and small–signal
modeling of switched–mode converters, before applying this information to generate a real
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canonical converter model. Practical examples are scattered throughout the text, and
experimental evidence is cited to support theoretical findings. The result is a solid basis for
understanding and utilizing the dynamics of switched–mode converters –– for the first time in
their 40–year history.
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 integration and operation of
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distributed energy resource units, design engineers, and researchers in the area of electric
power generation, transmission, distribution, and utilization.
This book provides an overview of power electronic converters for numerical simulations based
on DIgSILENT PowerFactory. It covers the working principles, key assumptions and
implementation of models of different types of these power systems. The book is divided into
three main parts: the first discusses high-voltage direct currents, while the second part
examines distribution systems and micro-grids. Lastly, the third addresses the equipment and
technologies used in modelling and simulation. Each chapter includes practical examples and
exercises, and the accompanying software illustrates essential models, principles and
performance using DIgSILENT PowerFactory. Exploring various current topics in the field of
modelling power systems, this book will appeal to a variety of readers, ranging from students to
practitioners.
Modeling of photovoltaic sources and their emulation by means of power electronic converters
are challenging issues. The former is tied to the knowledge of the electrical behavior of the PV
generator; the latter consists in its realization by a suitable power amplifier. This extensive
introduction to the modeling of PV generators and their emulation by means of power
electronic converters will aid in understanding and improving design and set up of new PV
plants. The main benefit of reading Photovoltaic Sources is the ability to face the emulation of
photovoltaic generators obtained by the design of a suitable equipment in which voltage and
current are the same as in a real source. This is achieved according to the following steps: the
source electrical behavior modeling, the power converter design, including its control, for the
laboratory emulator. This approach allows the reader to cope with the creation of an indoor
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virtual photovoltaic plant, in which the environmental conditions can be imposed by the user,
for testing real operation including maximum power point tracking, partial shading, control for
the grid or load interfacing, etc. Photovoltaic Sources is intended to meet the demands of
postgraduate level students, and should prove useful to professional engineers and
researchers dealing with the problems associated with modeling and emulation of photovoltaic
sources.
Computers play an important role in the analyzing and designing of modern DC-DC power
converters. This book shows how the widely used analysis techniques of averaging and
linearization can be applied to DC-DC converters with the aid of computers. Obtained
dynamical equations may then be used for control design. The book is composed of two
chapters. Chapter 1 focuses on the extraction of control-to-output transfer function. A secondorder converter (a buck converter) and a fourth-order converter (a Zeta converter) are studied
as illustrative examples in this chapter. Both ready-to-use software packages, such as
PLECS(R) and MATLAB(R) programming, are used throught this chapter. The input/output
characteristics of DC-DC converters are the object of considerations in Chapter 2. Calculation
of input/output impedance is done with the aid of MATLAB(R) programming in this chapter.
The buck, buck-boost, and boost converter are the most popular types of DC-DC converters
and used as illustrative examples in this chapter. This book can be a good reference for
researchers involved in DC-DC converters dynamics and control.
Because of the demand for higher efficiencies, smaller output ripple, and smaller converter
size for modern power electronic systems, integrated power electronic converters could soon
replace conventional switched-mode power supplies. Synthesized integrated converters and
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related digital control techniques address problems related to cost, space, flexibility, energy
efficiency, and voltage regulation—the key factors in digital power management and
implementation. Meeting the needs of professionals working in power electronics, as well as
advanced engineering students, Integrated Power Electronic Converters and Digital Control
explores the many benefits associated with integrated converters. This informative text details
boost type, buck type, and buck-boost type integrated topologies, as well as other integrated
structures. It discusses concepts behind their operation as well specific applications. Topics
discussed include: Isolated DC-DC converters such as flyback, forward, push-pull, full-bridge,
and half-bridge Power factor correction and its application Definition of the integrated switchedmode power supplies Steady-state analysis of the boost integrated flyback rectifier energy
storage converter Dynamic analysis of the buck integrated forward converter Digital control
based on the use of digital signal processors (DSPs) With innovations in digital control
becoming ever more pervasive, system designers continue to introduce products that integrate
digital power management and control integrated circuit solutions, both hybrid and pure digital.
This detailed assessment of the latest advances in the field will help anyone working in power
electronics and related industries stay ahead of the curve.

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.
Electronic power conversion has gained widespread acceptance in power systems
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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. Voltage-sourced converters in
power systems provides a necessary and unprecedented link between the principles of
operation and the applications of voltage-sourced converters. Power Electronics
Converters Modelling and Control teaches the reader how to analyse and model the
behaviour of converters and so to improve their design and control. Dealing with a set
of confirmed algorithms specifically developed for use with power converters.
Designed to complement a range of power electronics study resources, this unique lab
manual helps students to gain a deep understanding of the operation, modeling,
analysis, design, and performance of pulse-width modulated (PWM) DC-DC power
converters. Exercises focus on three essential areas of power electronics: open-loop
power stages; small-signal modeling, design of feedback loops and PWM DC-DC
converter control schemes; and semiconductor devices such as silicon, silicon carbide
and gallium nitride. Meeting the standards required by industrial employers, the lab
manual combines programming language with a simulation tool designed for proficiency
in the theoretical and practical concepts. Students and instructors can choose from an
extensive list of topics involving simulations on MATLAB, SABER, or SPICE-based
platforms, enabling readers to gain the most out of the prelab, inlab, and postlab
Page 6/25

Bookmark File PDF Power Electronic Converters Modeling And Control With
Case Studies Advanced Textbooks In Control And Signal Processing
activities. The laboratory exercises have been taught and continuously improved for
over 25 years by Marian K. Kazimierczuk thanks to constructive student feedback and
valuable suggestions on possible workroom improvements. This up-to-date and
informative teaching material is now available for the benefit of a wide audience. Key
features: Includes complete designs to give students a quick overview of the
converters, their characteristics, and fundamental analysis of operation. Compatible
with any programming tool (MATLAB, Mathematica, or Maple) and any circuit
simulation tool (PSpice, LTSpice, Synopsys SABER, PLECS, etc.). Quick design
section enables students and instructors to verify their design methodology for instant
simulations. Presents lab exercises based on the most recent advancements in power
electronics, including multiple-output power converters, modeling, current- and voltagemode control schemes, and power semiconductor devices. Provides comprehensive
appendices to aid basic understanding of the fundamental circuits, programming and
simulation tools. Contains a quick component selection list of power MOSFETs and
diodes together with their ratings, important specifications and Spice models.
DC-DC converters have many applications in the modern world. They provide the
required power to the communication backbones, they are used in digital devices like
laptops and cell phones, and they have widespread applications in electric cars, to just
name a few. DC-DC converters require negative feedback to provide a suitable output
voltage or current for the load. Obtaining a stable output voltage or current in presence
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of disturbances such as: input voltage changes and/or output load changes seems
impossible without some form of control. This book tries to train the art of controller
design for DC-DC converters. Chapter 1 introduces the DC-DC converters briefly. It is
assumed that the reader has the basic knowledge of DC-DC converter (i.e., a basic
course in power electronics). The reader learns the disadvantages of open loop control
in Chapter 2. Simulation of DC-DC converters with the aid of Simulink(R) is discussed
in this chapter as well. Extracting the dynamic models of DC-DC converters is studied
in Chapter 3. We show how MATLAB(R) and a software named KUCA can be used to
do the cumbersome and error-prone process of modeling automatically. Obtaining the
transfer functions using PSIM(R) is studied as well. These days, softwares are an
integral part of engineering sciences. Control engineering is not an exception by any
means. Keeping this in mind, we design the controllers using MATLAB(R) in Chapter 4.
Finally, references are provided at the end of each chapter to suggest more information
for an interested reader. The intended audiences for this book are practice engineers
and academians.
Power electronic converters can be broadly classified as AC to DC, DC to AC, DC to
DC and AC to AC converters. AC to AC converters can be further classified as AC
Controllers or AC regulators, Cycloconverters and Matrix converters. AC controllers and
cycloconverters are fabricated using Silicon Controlled Rectifiers (SCR) whereas matrix
converters are built using semiconductor bidirectional switches. This text book provides
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a summary of AC to AC Converter modelling excluding AC controllers. The software
Simulink® by Mathworks Inc., USA is used to develop the models of AC to AC
Converters presented in this text book. The term model in this text book refers to
SIMULINK model. This text book is mostly suitable for researchers and practising
professional engineers in the industry working in the area of AC to AC converters.
Features Provides a summary of AC to AC Converter modelling excluding AC
controllers Includes models for three phase AC to three phase AC matrix converters
using direct and indirect space vector modulation algorithm Presents new applications
such as single and dual programmable AC to DC rectifier with derivations for output
voltage Displays Hardware-in-the Loop simulation of a three phase AC to single phase
AC matrix converter Provides models for three phase multilevel matrix converters, Zsource Direct and Quasi Z-source Indirect matrix converters; a model for speed control
and brake by plugging of three phase induction motor and separately excited DC
motors using matrix converter; a model for a new single phase and three phase sine
wave direct AC to AC Converter without a DC link using three winding transformers and
that for a square wave AC to square wave AC converter using a DC link; models for
variable frequency, variable voltage AC to AC power supply; models for Solid State
Transformers using Dual Active Bridge topology and a new direct AC to AC Converter
topology; and models for cycloconverters and indirect matrix converters
Fundamentals of Power Electronics, Second Edition, is an up-to-date and authoritative
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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: A new
chapter on input filters, showing how to design single and multiple section filters; Major
revisions of material on averaged switch modeling, low-harmonic rectifiers, and the
chapter on AC modeling of the discontinuous conduction mode; New material on soft
switching, active-clamp snubbers, zero-voltage transition full-bridge converter, and
auxiliary resonant commutated pole. Also, new sections on design of multiple-winding
magnetic and resonant inverter design; Additional appendices on Computer Simulation
of Converters using averaged switch modeling, and Middlebrook's Extra Element
Theorem, including four tutorial examples; and Expanded treatment of current
programmed control with complete results for basic converters, and much more. This
edition includes many new examples, illustrations, and exercises to guide students and
professionals through the intricacies of power electronics design. Fundamentals of
Power Electronics, Second 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 analogue and digital electronics.
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Modeling and Control of Power Electronics Converter Systems for Power Quality
Improvements provides grounded theory for the modeling, analysis and control of
different converter topologies that improve the power quality of mains. Intended for
researchers and practitioners working in the field, topics include modeling equations
and the state of research to improve power quality converters. By presenting control
methods for different converter topologies and aspects related to multi-level inverters
and specific analysis related to the AC interface of drives, the book helps users by
putting a particular emphasis on different control algorithms that enhance knowledge
and research work. Present In-depth coverage of modeling and control methods for
different converter topology Includes a particular emphasis on different control
algorithms to give readers an easier understanding Provides a results and discussion
chapter and MATLAB simulation to support worked examples and real-life application
scenarios
In modern industries, electrical energy conversion systems consist of two main parts:
electrical machines and power electronic converters. With global electricity use at an alltime high, uninterrupted operation of electrical power converters is essential. Reliability
in Power Electronics and Electrical Machines: Industrial Applications and Performance
Models provides an in-depth analysis of reliability in electrical energy converters as well
as strategies for designing dependable power electronic converters and electrical
machines. Featuring a comprehensive discussion on the topics of reliability design and
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measurement, failure mechanisms, and specific issues pertaining to quality, efficiency,
and durability, this timely reference source offers practical examples and researchbased results for use by engineers, researchers, and advanced-level students.

Control of Power Electronic Converters and Systems examines the theory behind
power electronic converter control, including operation, modeling and control of
basic converters. The book explores how to manipulate components of power
electronics converters and systems to produce a desired effect by controlling
system variables. Advances in power electronics enable new applications to
emerge and performance improvement in existing applications. These advances
rely on control effectiveness, making it essential to apply appropriate control
schemes to the converter and system to obtain the desired performance.
Discusses different applications and their control Explains the most important
controller design methods both in analog and digital Describes different important
applications to be used in future industrial products Covers voltage source
converters in significant detail Demonstrates applications across a much broader
context
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
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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 enhanced with a new CDROM, complete with PSpice-based examples, a new magnetics design program,
and PowerPoint slides.
Power Electronic Converters Modeling and Controlwith Case StudiesSpringer
Science & Business Media
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, 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
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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.
This is the biggest, most comprehensive, and most prestigious compilation of
articles on control systems imaginable. Every aspect of control is expertly
covered, from the mathematical foundations to applications in robot and
manipulator control. Never before has such a massive amount of authoritative,
detailed, accurate, and well-organized information been available in a single
volume. Absolutely everyone working in any aspect of systems and controls must
have this book!
Power quality (PQ) is receiving more and more attention from consumers,
distribution system operators, transmission system operators, and other entities
related to electrical power systems. As PQ problems have direct implications for
business productivity, causing high economic losses, the research and
development monitoring technologies and power electronics solutions that
ensure the PQ of the power systems are matters of utmost importance. This book
is a collection of high quality papers published in the “Power Electronics and
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Power Quality” Special Issue of the journal Energies. It reflects on the latest
investigations and the new trends in this field.
At present, power electronic converters are widely used in systems such as
shipboard power systems, distributed generation systems and DC microgrids.
These devices allow for direct and fast control of the system states: voltages and
currents. This is a desirable characteristic, especially when considering smart
grid applications. However, the rise in the number of such devices connected to
the grid, adds to the inherent nonlinearity of the power system leading to
phenomena such as bifurcation and chaos. Further complications arise due to
the interactions between the power system and the communication system; two
systems that have been historically considered as detached from one another.
Due to the growing incentives for smart grid development, the interdependence
of these two systems must be recognized and incorporated into existing power
electronic converter system models. This work presents models for DC-DC
converter systems inclusive of both power system variables and information
variables. The effects of network delay on the steady-state and dynamic stability
of the overall information-embedded power electronic converter system are
analyzed and quantified through proposed metrics. Additionally, uncertainty is
introduced into the system model in the form of perturbations in network delay,
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the effects of which on system stability as well as the first exit times are
investigated.
This contributed volume is written by key specialists working in multidisciplinary fields in
electrical engineering, linking control theory, power electronics, artificial neural networks,
embedded controllers and signal processing. The authors of each chapter report the state of
the art of the various topics addressed and present results of their own research, laboratory
experiments and successful applications. The presented solutions concentrate on three main
areas of interest: · motion control in complex electromechanical systems, including sensorless
control; · fault diagnosis and fault tolerant control of electric drives; · new control algorithms for
power electronics converters. The chapters and the complete book possess strong monograph
attributes. Important practical and theoretical problems are deeply and accurately presented on
the background of an exhaustive state-of the art review. Many results are completely new and
were never published before. Well-known control methods like field oriented control (FOC) or
direct torque control (DTC) are referred as a starting point for modifications or are used for
comparison. Among numerous control theories used to solve particular problems are:
nonlinear control, robust control, adaptive control, Lyapunov techniques, observer design,
model predictive control, neural control, sliding mode control, signal filtration and processing,
fault diagnosis, and fault tolerant control.
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
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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-ofchapter 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.
This book outlines current research into the scientific modeling, experimentation, and remedial
measures for advancing the reliability, availability, system robustness, and maintainability of
Power Electronic Converter Systems (PECS) at different levels of complexity.
Impedance Source Power Electronic Converters brings together state of the art knowledge and
cutting edge techniques in various stages of research related to the ever more popular
impedance source converters/inverters. Significant research efforts are underway to develop
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commercially viable and technically feasible, efficient and reliable power converters for
renewable energy, electric transportation and for various industrial applications. This book
provides a detailed understanding of the concepts, designs, controls, and application
demonstrations of the impedance source converters/inverters. Key features: Comprehensive
analysis of the impedance source converter/inverter topologies, including typical topologies
and derived topologies. Fully explains the design and control techniques of impedance source
converters/inverters, including hardware design and control parameter design for
corresponding control methods. Presents the latest power conversion solutions that aim to
advance the role of power electronics into industries and sustainable energy conversion
systems. Compares impedance source converter/inverter applications in renewable energy
power generation and electric vehicles as well as different industrial applications. Provides an
overview of existing challenges, solutions and future trends. Supported by calculation
examples, simulation models and results. Highly accessible, this is an invaluable resource for
researchers, postgraduate/graduate students studying power electronics and its application in
industry and renewable energy conversion as well as practising R&D engineers. Readers will
be able to apply the presented material for the future design of the next generation of efficient
power electronic converters/inverters.
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
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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.
Filling the need for a reference that explains the behavior of power electronic converters, this
book provides information currently unavailable in similar texts on power electronics. Clearly
organized into four parts, the first treats the dynamics and control of conventional converters,
while the second part covers the dynamics and control of DC-DC converters in renewable
energy applications, including an introduction to the sources as well as the design of currentfed converters applying duality-transformation methods. The third part treats the dynamics and
control of three-phase rectifiers in voltage-sourced applications, and the final part looks at the
dynamics and control of three-phase inverters in renewable-energy applications. With its futureoriented perspective and advanced, first-hand knowledge, this is a prime resource for
researchers and practicing engineers needing a ready reference on the design and control of
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power electronic converters.
The presence of unavoidable disturbances has become an issue concerning power electronic
converter modeling and design. These disturbances result in system parameter uncertainties,
which may significantly alter predicted performance of a power converter. In this thesis, power
electronic converter performance is studied under the influence of random noise. We
experimentally verify existence of random noise and measure its statistical properties on the
operating characteristics of a switching power converter. Available deterministic approaches do
not provide insight into important effects of random noise on dynamics of a power converter.
To address this problem, we develop converter models that include the effect of random noise
on dynamics of practical converters. We also develop a security index to quantify the converter
performance. This index is known as mean first passage time (MFPT). It represents the time
for trajectories represented by the converter model, to evolve from an operating point to the
boundary of domain of attraction.

In fuel cell applications, design of an appropriate controller and selection of an UltraCapacitor require a suitable model of fuel-cell-systems that can adequately represent
the significant characteristics of the system. Such a model, using lumped circuit
elements, was developed in this thesis via a simple method without requiring fuel cell
design parameters. To validate the model, simulation results from the model were
compared against the results from experimental setups and satisfactory results were
obtained. Later, this model was used in order to design a controller that meets the
control objectives, namely, regulation of output voltage and attenuation of load current
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variations at the output fuel cell system. Performance of the controller was verified by
simulation. High efficiency is an indispensable requirement for fuel cell power
conditioners. Finally, in view of this requirement, an analytical method was used in
order to calculate power losses in the boost converter and determine factors that
influence these losses. This method is helpful in understanding power loss mechanisms
in power electronic converters and thus designing high efficient power conditioners for
fuel cell systems.
Abstract: Hybrid-Electric Vehicles (HEVs) are an emerging technology in the
automotive market. To develop efficient yet powerful HEVs that can be charged easily,
it is necessary to use modern concepts of electronic power conversion to design
optimum converters. The current project presents the design and development of a
proposed converter, and compares its performance to other existing converters
commonly used for HEV battery charging. Simulation results and analysis of the
proposed converter show that it provides high output power, by having a high output
voltage and high output current. The simulations show that the proposed system can
provide up to twice the output power of a traditional fly-back converter.
This book describes advanced research results on Modeling and Control designs for
Fuel Cells and their hybrid energy systems. Filled with simulation examples and test
results, it provides detailed discussions on Fuel Cell Modeling, Analysis, and Nonlinear
control. Beginning with an introduction to Fuel Cells and Fuel Cell Power Systems, as
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well as the fundamentals of Fuel Cell Systems and their components, it then presents
the Linear and Nonlinear modeling of Fuel Cell Dynamics. Typical approaches of Linear
and Nonlinear Modeling and Control Design methods for Fuel Cells are also discussed.
The authors explore the Simulink implementation of Fuel Cells, including the modeling
of PEM Fuel Cells and Control Designs. They cover the applications of Fuel cells in
vehicles, utility power systems, and stand-alone systems, which integrate Fuel Cells,
Wind Power, and Solar Power. Mathematical preliminaries on Linear and Nonlinear
Control are provided in an appendix.
Power electronics have varied applications such as in vehicular technology, active
power filters, etc. This book is a valuable compilation of chapters on topics such as
advanced power semiconductor devices; different types of power converters such as
inverters; performance of electronic power converters; modeling, design and
applications of power circuit components, etc. For all readers who are interested in
power electronics converters, the researches and examples presented in this book will
serve as an excellent guide to develop a comprehensive understanding.
This book covers the fundamentals of power electronic converter modeling and control,
digital simulation, and experimental studies in the area of renewable energy systems
and AC/DC microgrid. Recent advanced control methods for voltage source inverters
(VSIs) and the hierarchical controlled islanded microgrid are discussed, including the
mathematical modeling, controller synthesis, parameter selection and multi-scale
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stability analysis, and consensus-based control strategies for the microgrid and
microgrid clusters. The book will be an invaluable technical reference for practicing
engineers and researchers working in the areas of renewable energy, power
electronics, energy internet, and smart grid. It can also be utilized as reference book for
undergraduate and postgraduate students in electrical engineering.
Hardware-in-the-loop (HIL) simulators are prevalent in many industries and are playing
a significant role in the design and testing of new equipment. While detailed models of
power system components are available for HIL simulators, there is limited knowledge
in the area of power electronic converter modeling. Currently available HIL simulators
employ simpler models for power electronic converters, based on ideal or averaged
switch models. While such models are adequate for system-level performance
evaluation and analysis, there are seldom sufficient for the analysis of device-level
stresses, electromagnetic interference (EMI), and parasitics, which are especially
important at high switching frequencies. This thesis develops device-level models for
power electronic converters for HIL simulation. Detailed device-level hardware models
are developed for the insulated-gate bipolar transistor (IGBT) and the power diode on
the field-programmable gate array (FPGA). The hardware design are fully paralleled
using an IEEE 32-bit floating-point precision to achieve the lowest latencies and
resource consumption. An efficient variable time-stepping algorithm is proposed for the
solution of the nonlinear device equations. Case studies for DC-DC and DC-AC
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converters are emulated and validated, showing good agreement.
In high power, high voltage electronics systems, a strategy to manage short timescale
energy imbalances is fundamental to the system reliability. Without a theoretical
framework, harmful local convergence of energy can affect the dynamic process of
transformation, transmission, and storage which create an unreliable system. With an
original approach that encourages understanding of both macroscopic and microscopic
factors, the authors offer a solution. They demonstrate the essential theory and
methodology for the design, modeling and prototyping of modern power electronics
converters to create highly effective systems. Current applications such as renewable
energy systems and hybrid electric vehicles are discussed in detail by the authors. Key
features: offers a logical guide that is widely applicable to power electronics across
power supplies, renewable energy systems, and many other areas analyses the shortscale (nano-micro second) transient phenomena and the transient processes in nearly
all major timescales, from device switching processes at the nanoscale level, to thermal
and mechanical processes at second level explores transient causes and shows how to
correct them by changing the control algorithm or peripheral circuit includes two case
studies on power electronics in hybrid electric vehicles and renewable energy systems
Practitioners in major power electronic companies will benefit from this reference,
especially design engineers aiming for optimal system performance. It will also be of
value to faculty staff and graduate students specializing in power electronics within
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academia.
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