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This volume contains a selection of papers presented at the 7th Nirma University International
Conference on Engineering ‘NUiCONE 2019’. This conference followed the successful
organization of four national conferences and six international conferences in previous years.
The main theme of the conference was “Technologies for Sustainable Development”, which is
in line with the “SUSTAINABLE DEVELOPMENT GOAL” established by the United Nations.
The conference was organized with many inter-disciplinary technical themes encompassing a
broad range of disciplines and enabling researchers, academicians and practitioners to choose
between ideas and themes. Besides, NUiCONE-2019 has also presented an exciting new set
of events to engage practicing engineers, technologists and technopreneurs from industry
through special knowledge sharing sessions involving applied technical papers based on casestudy applications, white-papers, panel discussions, innovations and technology products. This
proceedings will definitely provide a platform to proliferate new findings among researchers.
Advances in Transportation Engineering Emerging Trends in Water Resources and
Environmental Engineering Construction Technology and Management Concrete and
Structural Engineering Futuristic Power System Control of Power Electronics Converters,
Drives and E-mobility Advanced Electrical Machines and Smart Apparatus Chemical Process
Development and Design Technologies and Green Environment Sustainable Manufacturing
Processes Design and Analysis of Machine and Mechanism Energy Conservation and
Management Advances in Networking Technologies Machine Intelligence / Computational
Intelligence Autonomic Computing Control and Automation Electronic Communications
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Electronics Circuits and System Design Signal Processing
The comprehensive and authoritative guide to power electronics in renewable energy systems
Power electronics plays a significant role in modern industrial automation and high- efficiency
energy systems. With contributions from an international group of noted experts, Power
Electronics in Renewable Energy Systems and Smart Grid: Technology and Applications offers
a comprehensive review of the technology and applications of power electronics in renewable
energy systems and smart grids. The authors cover information on a variety of energy systems
including wind, solar, ocean, and geothermal energy systems as well as fuel cell systems and
bulk energy storage systems. They also examine smart grid elements, modeling, simulation,
control, and AI applications. The book's twelve chapters offer an application-oriented and
tutorial viewpoint and also contain technology status review. In addition, the book contains
illustrative examples of applications and discussions of future perspectives. This important
resource: Includes descriptions of power semiconductor devices, two level and multilevel
converters, HVDC systems, FACTS, and more Offers discussions on various energy systems
such as wind, solar, ocean, and geothermal energy systems, and also fuel cell systems and
bulk energy storage systems Explores smart grid elements, modeling, simulation, control, and
AI applications Contains state-of-the-art technologies and future perspectives Provides the
expertise of international authorities in the field Written for graduate students, professors in
power electronics, and industry engineers, Power Electronics in Renewable Energy Systems
and Smart Grid: Technology and Applications offers an up-to-date guide to technology and
applications of a wide-range of power electronics in energy systems and smart grids.
The papers presented at this workshop reviewed the advances in power electronics in
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vehicular technology. Electric vehicle design factors such as motor control and drive systems,
power conversion, battery efficiencies, and pollution factors are considered.
Harmonic analysis is a diverse field including such branches as signal processing, medical
imaging, power electrical systems, wireless telecommunications, etc. This book is primarily
written with the objective of providing recent developments and new techniques in harmonic
analysis. In the recent years, a number of methods of quality control of signals under different
perturbations, and especially the harmonics, have emerged. Some of these techniques are
described in this book. This book is the result of contributions from many researchers and is a
collection of eight research works, which are focused around the harmonic analysis theme but
with different applications. The topics mainly concern the areas of medical imaging,
biopotential systems, renewable energy conversion systems, wireless telecommunications,
power converters, as well as the different techniques for estimating, analyzing, reducing, and
eliminating harmonics.
Microgrids are the most innovative area in the electric power industry today. Future microgrids
could exist as energy-balanced cells within existing power distribution grids or stand-alone
power networks within small communities. A definitive presentation on all aspects of
microgrids, this text examines the operation of microgrids – their control concepts and
advanced architectures including multi-microgrids. It takes a logical approach to overview the
purpose and the technical aspects of microgrids, discussing the social, economic and
environmental benefits to power system operation. The book also presents microgrid design
and control issues, including protection and explaining how to implement centralized and
decentralized control strategies. Key features: original, state-of-the-art research material
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written by internationally respected contributors unique case studies demonstrating success
stories from real-world pilot sites from Europe, the Americas, Japan and China examines
market and regulatory settings for microgrids, and provides evaluation results under standard
test conditions a look to the future – technical solutions to maximize the value of distributed
energy along with the principles and criteria for developing commercial and regulatory
frameworks for microgrids Offering broad yet balanced coverage, this volume is an entry point
to this very topical area of power delivery for electric power engineers familiar with medium and
low voltage distribution systems, utility operators in microgrids, power systems researchers
and academics. It is also a useful reference for system planners and operators, manufacturers
and network operators, government regulators, and postgraduate power systems students.
CONTRIBUTORS Thomas Degner Aris Dimeas Alfred Engler Nuno Gil Asier Gil de Muro
Guillermo Jiménez-Estévez George Kariniotakis George Korres André Madureira Meiqin Mao
Chris Marnay Jose Miguel Yarza Satoshi Morozumi Alexander Oudalov Frank van Overbeeke
Rodrigo Palma Behnke Joao Abel Pecas Lopes Fernanda Resende John Romankiewicz
Christine Schwaegerl Nikos Soultanis Liang Tao Antonis Tsikalakis
The contributed volume aims to explicate and address the difficulties and challenges that of
seamless integration of the two core disciplines of computer science, i.e., computational
intelligence and data mining. Data Mining aims at the automatic discovery of underlying nontrivial knowledge from datasets by applying intelligent analysis techniques. The interest in this
research area has experienced a considerable growth in the last years due to two key factors:
(a) knowledge hidden in organizations’ databases can be exploited to improve strategic and
managerial decision-making; (b) the large volume of data managed by organizations makes it
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impossible to carry out a manual analysis. The book addresses different methods and
techniques of integration for enhancing the overall goal of data mining. The book helps to
disseminate the knowledge about some innovative, active research directions in the field of
data mining, machine and computational intelligence, along with some current issues and
applications of related topics.
Power converters and electric machines represent essential components in all fields of
electrical engineering. In fact, we are heading towards a future where energy will be more and
more electrical: electrical vehicles, electrical motors, renewables, storage systems are now
widespread. The ongoing energy transition poses new challenges for interfacing and
integrating different power systems. The constraints of space, weight, reliability, performance,
and autonomy for the electric system have increased the attention of scientific research in
order to find more and more appropriate technological solutions. In this context, power
converters and electric machines assume a key role in enabling higher performance of
electrical power conversion. Consequently, the design and control of power converters and
electric machines shall be developed accordingly to the requirements of the specific
application, thus leading to more specialized solutions, with the aim of enhancing the reliability,
fault tolerance, and flexibility of the next generation power systems.
An invaluable academic reference for the area of high-power converters, covering all the latest
developments in the field High-power multilevel converters are well known in industry and
academia as one of the preferred choices for efficient power conversion. Over the past
decade, several power converters have been developed and commercialized in the form of
standard and customized products that power a wide range of industrial applications.
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Currently, the modular multilevel converter is a fast-growing technology and has received wide
acceptance from both industry and academia. Providing adequate technical background for
graduate- and undergraduate-level teaching, this book includes a comprehensive analysis of
the conventional and advanced modular multilevel converters employed in motor drives, HVDC
systems, and power quality improvement. Modular Multilevel Converters: Analysis, Control,
and Applications provides an overview of high-power converters, reference frame theory,
classical control methods, pulse width modulation schemes, advanced model predictive control
methods, modeling of ac drives, advanced drive control schemes, modeling and control of
HVDC systems, active and reactive power control, power quality problems, reactive power,
harmonics and unbalance compensation, modeling and control of static synchronous
compensators (STATCOM) and unified power quality compensators. Furthermore, this book:
Explores technical challenges, modeling, and control of various modular multilevel converters
in a wide range of applications such as transformer and transformerless motor drives, high
voltage direct current transmission systems, and power quality improvement Reflects the latest
developments in high-power converters in medium-voltage motor drive systems Offers design
guidance with tables, charts graphs, and MATLAB simulations Modular Multilevel Converters:
Analysis, Control, and Applications is a valuable reference book for academic researchers,
practicing engineers, and other professionals in the field of high power converters. It also
serves well as a textbook for graduate-level students.
* 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
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Issues in Mechanical Engineering / 2011 Edition is a ScholarlyEditions™ eBook that delivers
timely, authoritative, and comprehensive information about Mechanical Engineering. The
editors have built Issues in Mechanical Engineering: 2011 Edition on the vast information
databases of ScholarlyNews.™ You can expect the information about Mechanical Engineering
in this eBook to be deeper than what you can access anywhere else, as well as consistently
reliable, authoritative, informed, and relevant. The content of Issues in Mechanical
Engineering: 2011 Edition has been produced by the world’s leading scientists, engineers,
analysts, research institutions, and companies. All of the content is from peer-reviewed
sources, and all of it is written, assembled, and edited by the editors at ScholarlyEditions™ and
available exclusively from us. You now have a source you can cite with authority, confidence,
and credibility. More information is available at http://www.ScholarlyEditions.com/.
Modern power and energy systems are characterized by the wide integration of distributed
generation, storage and electric vehicles, adoption of ICT solutions, and interconnection of
different energy carriers and consumer engagement, posing new challenges and creating new
opportunities. Advanced testing and validation methods are needed to efficiently validate
power equipment and controls in the contemporary complex environment and support the
transition to a cleaner and sustainable energy system. Real-time hardware-in-the-loop (HIL)
simulation has proven to be an effective method for validating and de-risking power system
equipment in highly realistic, flexible, and repeatable conditions. Controller hardware-in-theloop (CHIL) and power hardware-in-the-loop (PHIL) are the two main HIL simulation methods
used in industry and academia that contribute to system-level testing enhancement by
exploiting the flexibility of digital simulations in testing actual controllers and power equipment.
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This book addresses recent advances in real-time HIL simulation in several domains (also in
new and promising areas), including technique improvements to promote its wider use. It is
composed of 14 papers dealing with advances in HIL testing of power electronic converters,
power system protection, modeling for real-time digital simulation, co-simulation,
geographically distributed HIL, and multiphysics HIL, among other topics.
*A practical guide to the control of reactive power systems *Ideal for postgraduate and
professional courses *Covers the latest equipment and computer-aided analysis A definitive
new guide to the control of active and reactive power, featuring the latest developments
including FACTS Power Electronic Control in Electrical Systems offers a solid theoretical
foundation for the electronic control of active and reactive power, providing an overview of the
composition of electrical power networks; a basic description of the most popular power
systems studies; and coverage of the roles of Flexible Alternating Current Transmission
Systems (FACTS) and Custom Power equipment. Developments in power electronics have
opened up new ways in which power control may be achieved not only in high-voltage
transmission systems but also in low-voltage distribution systems, and the coverage of these
developments makes this new book on active and reactive power control in electrical power
systems essential reading for advanced students, engineers and academics alike. Within this
book the fundamental concepts associated with the topic of power electronic control are
covered alongside the latest equipment and devices, new application areas and associated
computer-assisted methods.
Multilevel Inverters: Topologies, Control Methods, and Applications investigates modern device
topologies, control methods, and application areas for the rapidly developing conversion
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technology. The device topologies section begins with conventional two-level inverter
topologies to provide a background on the DC-AC power conversion process and required
circuit configurations. Thereafter, multilevel topologies originating from neutral point clamped
topologies are presented in detail. The improved and inherited regular multilevel topologies
such as flying capacitor and conventional H-bridge topology are presented to illustrate the
multilevel concept. Emerging topologies are introduced regarding application areas such as
renewable energy sources, electric vehicles, and power systems. The book goes on to discuss
fundamental operational principles of inverters using the conventional pulse width modulated
control method. Current and voltage based closed loop control methods such as repetitive
control, space vector modulation, proportional resonant control and other recent methods are
developed. Core modern applications including wind energy, photovoltaics, microgrids, hybrid
microgrids, electric vehicles, active filters, and static VAR compensators are investigated in
depth. Multilevel Inverters for Emergent Topologies and Advanced Power Electronics
Applications is a valuable resource for electrical engineering specialists, smart grid specialists,
researchers on electrical, power systems, and electronics engineering, energy and computer
engineers. Reviews mathematical modeling and step-by-step simulation examples, straddling
both basic and advanced topologies Assesses how to systematically deploy and control
multilevel power inverters in application scenarios Reviews key applications across wind
energy, photovoltaics, microgrids, hybrid microgrids, electric vehicles, active filters, static VAR
compensators
For courses in 8051 Microcontrollers and Embedded Systems The 8051 Microprocessor: A
Systems Approach emphasizes the programming and interfacing of the 8051. Using a
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systematic, step-by-step approach, the text covers various aspects of 8051, including C and
Assembly language programming and interfacing. Throughout each chapter, examples,
sample programs, and sectional reviews clarify the concepts and offer students an opportunity
to learn by doing.
This book develops some methods and structures to improve the power inverters for different
applications in a single-phase or three-phase output in recent years. The reduction of the
switching devices and multilevel inverters as changing structure for the power inverters and
PDM and PWM methods as changing control methods for the power inverter are studied in this
book. Moreover, power inverters are developed to supply open-ended loads. Furthermore, the
basic and advanced aspects of the electric drives that are control based are taught for
induction motor (IM) based on power inverters suitable for both undergraduate and
postgraduate levels. The main objective of this book is to provide the necessary background to
improve and implement the high-performance inverters. Once the material in this book has
been mastered, the reader will be able to apply these improvements in the power inverters to
his or her problems for high-performance power inverters.
Statistical methods are a key part of of data science, yet very few data scientists have any
formal statistics training. Courses and books on basic statistics rarely cover the topic from a
data science perspective. This practical guide explains how to apply various statistical methods
to data science, tells you how to avoid their misuse, and gives you advice on what's important
and what's not. Many data science resources incorporate statistical methods but lack a deeper
statistical perspective. If you’re familiar with the R programming language, and have some
exposure to statistics, this quick reference bridges the gap in an accessible, readable format.
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With this book, you’ll learn: Why exploratory data analysis is a key preliminary step in data
science How random sampling can reduce bias and yield a higher quality dataset, even with
big data How the principles of experimental design yield definitive answers to questions How to
use regression to estimate outcomes and detect anomalies Key classification techniques for
predicting which categories a record belongs to Statistical machine learning methods that
“learn” from data Unsupervised learning methods for extracting meaning from unlabeled data
The author gives a thorough explanation of soft commutation making use of the concept of
duality to explain the principles of the technique and to place it in context in the field of power
electronics.
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
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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 comprises select proceedings of the international conference ETAEERE 2020, and
primarily focuses on renewable energy resources and smart grid technologies. The book
provides valuable information on the technology and design of power grid integration on
microgrids of green energy sources. Some of the topics covered include solar PV array, hybrid
microgrid, daylight harvesting, green computing, photovoltaic applications, nanogrid
applications, AC/DC/AC converter for wind energy systems, solar photovoltaic panels, PEM
fuel cell system, and biogas run dual-fueled diesel engine. The contents of this book will be
useful for researchers and practitioners working in the areas of smart grids and renewable
energy generation, distribution, and management.
The main purpose of this book is to provide a modern review about recent advances in Fourier
transforms as the most powerful analytical tool for high-tech application in electrical, electronic,
and computer engineering, as well as Fourier transform spectral techniques with a wide range
of biological, biomedical, biotechnological, pharmaceutical, and nanotechnological
applications. The confluence of Fourier transform methods with high tech opens new
opportunities for detection and handling of atoms and molecules using nanodevices, with
potential for a large variety of scientific and technological applications.
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The job interview is probably the most important step you will take in your job search journey.
Because it's always important to be prepared to respond effectively to the questions that
employers typically ask at a job interview Petrogav International has prepared this eBooks that
will help you to get a job in oil and gas industry. Since these questions are so common, hiring
managers will expect you to be able to answer them smoothly and without hesitation. This
eBook contains 291 questions and answers for job interview and as a BONUS web addresses
to 288 video movies for a better understanding of the technological process. This course
covers aspects like HSE, Process, Mechanical, Electrical and Instrumentation & Control that
will enable you to apply for any position in the Oil and Gas Industry.
This book covers instantaneous power theory as well as the importance of design of shunt,
series, and combined shunt-series power active filters and hybrid passive-active power filters
Illustrates pioneering applications of the p-q theory to power conditioning, which highlights
distinct differences from conventional theories Explores p-q-r theory to give a new method of
analyzing the different powers in a three-phase circuit Provides exercises at the end of many
chapters that are unique to the second edition
Less expensive, lighter, and smaller than its electromechanical counterparts, power electronics
lie at the very heart of controlling and converting electric energy, which in turn lies at the heart
of making that energy useful. From household appliances to space-faring vehicles, the
applications of power electronics are virtually limitless. Until now, however, the same could not
be said for access to up-to-date reference books devoted to power electronics. Written by
engineers for engineers, The Power Electronics Handbook covers the full range of relevant
topics, from basic principles to cutting-edge applications. Compiled from contributions by an
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international panel of experts and full of illustrations, this is not a theoretical tome, but a
practical and enlightening presentation of the usefulness and variety of technologies that
encompass the field. For modern and emerging applications, power electronic devices and
systems must be small, efficient, lightweight, controllable, reliable, and economical. The Power
Electronics Handbook is your key to understanding those devices, incorporating them into
controllable circuits, and implementing those systems into applications from virtually every area
of electrical engineering.

Grid converters are the key player in renewable energy integration. The high
penetration of renewable energy systems is calling for new more stringent grid
requirements. As a consequence, the grid converters should be able to exhibit
advanced functions like: dynamic control of active and reactive power, operation within
a wide range of voltage and frequency, voltage ride-through capability, reactive current
injection during faults, grid services support. This book explains the topologies,
modulation and control of grid converters for both photovoltaic and wind power
applications. In addition to power electronics, this book focuses on the specific
applications in photovoltaic wind power systems where grid condition is an essential
factor. With a review of the most recent grid requirements for photovoltaic and wind
power systems, the book discusses these other relevant issues: modern grid inverter
topologies for photovoltaic and wind turbines islanding detection methods for
photovoltaic systems synchronization techniques based on second order generalized
integrators (SOGI) advanced synchronization techniques with robust operation under
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grid unbalance condition grid filter design and active damping techniques power control
under grid fault conditions, considering both positive and negative sequences Grid
Converters for Photovoltaic and Wind Power Systems is intended as a coursebook for
graduated students with a background in electrical engineering and also for
professionals in the evolving renewable energy industry. For people from academia
interested in adopting the course, a set of slides is available for download from the
website. www.wiley.com/go/grid_converters
Provides insight on both classical means and new trends in the application of power
electronic and artificial intelligence techniques in power system operation and control
This book presents advanced solutions for power system controllability improvement,
transmission capability enhancement and operation planning. The book is organized
into three parts. The first part describes the CSC-HVDC and VSC-HVDC technologies,
the second part presents the FACTS devices, and the third part refers to the artificial
intelligence techniques. All technologies and tools approached in this book are
essential for power system development to comply with the smart grid requirements.
Discusses detailed operating principles and diagrams, theory of modeling, control
strategies and physical installations around the world of HVDC and FACTS systems
Covers a wide range of Artificial Intelligence techniques that are successfully applied for
many power system problems, from planning and monitoring to operation and control
Each chapter is carefully edited, with drawings and illustrations that helps the reader to
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easily understand the principles of operation or application Advanced Solutions in
Power Systems: HVDC, FACTS, and Artificial Intelligence is written for graduate
students, researchers in transmission and distribution networks, and power system
operation. This book also serves as a reference for professional software developers
and practicing engineers.
Multilevel Inverters: Conventional and Emerging Topologies and Their Control is written
with two primary objectives: (a) explanation of fundamentals of multilevel inverters
(MLIs) with reference to the general philosophy of power electronics; and (b) enabling
the reader to systematically analyze a given topology with the possibility of contributing
towards the ongoing evolution of topologies. The authors also present an updated
status of current research in the field of MLIs with an emphasis on the evolution of
newer topologies. In addition, the work includes a universal control scheme, with which
any given topology can be modulated. Extensive qualitative and quantitative
evaluations of emerging topologies give researchers and industry professionals suitable
solutions for specific applications with a systematic presentation of software-based
modeling and simulation, and an exploration of key issues. Topics covered also include
power distribution among sources, voltage balancing, optimization switching frequency
and asymmetric source configuration. This valuable reference further provides tools to
model and simulate conventional and emerging topologies using MATLAB®/Simulink®
and discusses execution of experimental set-up using popular interfacing tools. The
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book includes a Foreword by Dr. Frede Blaabjerg, Fellow IEEE, Professor and VILLUM
Investigator, Aalborg University, Denmark. Includes a universal control scheme to help
the reader learn the control of existing topologies and those which can be proposed in
the future Presents three new topologies. Systematic development of these topologies
and subsequent simulation and experimental studies exemplify an approach to the
development of newer topologies and verification of their working and experimental
verification. Contains a systematic and step-by-step approach to modelling and
simulating various topologies designed to effectively employ low-power applications
This book consists of peer-reviewed papers presented at the First International
Conference on Intelligent Computing in Control and Communication (ICCC 2020). It
comprises interesting topics in the field of applications of control engineering,
communication and computing technology. As the current world is witnessing the use of
various intelligent techniques for their independent problem solving, so this book may
have a wide importance for all range of researchers and scholars. The book serves as
a reference for researchers, professionals and students from across electrical,
electronic and computer engineering disciplines.
The proceedings from the 2003 IEEE Conference on Electron Devices and Solid-State
Circuits.
This book comprises select proceedings of the International Conference on Smart
Technologies for Energy, Environment, and Sustainable Development (ICSTEESD
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2018). The chapters are broadly divided into three focus areas, viz. energy,
environment, and sustainable development, and discusses the relevance and
applications of smart technologies in these fields. A wide variety of topics such as
renewable energy, energy conservation and management, energy policy and planning,
environmental management, marine environment, green building, smart cities, smart
transportation are covered in this book. Researchers and professionals from varied
engineering backgrounds contribute chapters with an aim to provide economically
viable solutions to sustainable development challenges. The book will prove useful for
academics, professionals, and policy makers interested in sustainable development.
Entrepreneurship in Power Semiconductor Devices, Power Electronics, and Electric
Machines and Drive Systems introduces the basics of entrepreneurship and a
methodology for the study of entrepreneurship in electrical engineering and other
engineering fields. Entrepreneurship is considered here in three fields of electrical
engineering, viz. power semiconductor devices, power electronics and electric
machines and drive systems, and their current practice. It prepares the reader by
providing a review of the subject matter in the three fields, their current status in
research and development with analysis aspect as needed, thus allowing readers to
gain self-sufficiency while reading the book. Each field’s emerging applications, current
market and future market forecasts are introduced to understand the basis and need for
emerging startups. Practical learning is introduced in: (i) power semiconductor devices
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entrepreneurship through the prism of 20 startups in detail, (ii) power electronics
entrepreneurship through 28 startup companies arranged under various application
fields and (iii) electric machines and drive systems entrepreneurship through 15
startups in electromagnetic and 1 in electrostatic machines and drive systems. The
book: (i) demystifies entrepreneurship in a practical way to equip engineers and
students with entrepreneurship as an option for their professional growth, pursuit and
success; (ii) provides engineering managers and corporate-level executives a detailed
view of entrepreneurship activities in the considered three fields that may potentially
impact their businesses, (iii) provides entrepreneurship education in an electrical
engineering environment and with direct connection and correlation to their fields of
study and (iv) endows a methodology that can be effectively employed not only in the
three illustrated fields of electrical engineering but in other fields as well. This book is
for electrical engineering students and professionals. For use in undergraduate and
graduate courses in electrical engineering, the book contains discussion questions,
exercise problems, team and class projects, all from a practical point of view, to train
students and assist professionals for future entrepreneurship endeavors.
This book covers advancements of power electronic converters and their control
techniques for grid integration of large-scale renewable energy sources and electrical
vehicles. Major emphasis are on transformer-less direct grid integration, bidirectional
power transfer, compensation of grid power quality issues, DC system protection and
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grounding, interaction in mixed AC/DC system, AC and DC system stability, magnetic
design for high-frequency high power density systems with advanced soft magnetic
materials, modelling and simulation of mixed AC/DC system, switching strategies for
enhanced efficiency, and protection and reliability for sustainable grid integration. This
book is an invaluable resource for professionals active in the field of renewable energy
and power conversion.
Today's wind energy industry is at a crossroads. Global economic instability has threatened or
eliminated many financial incentives that have been important to the development of specific
markets. Now more than ever, this essential element of the world energy mosaic will require
innovative research and strategic collaborations to bolster the industry as it moves forward.
This text details topics fundamental to the efficient operation of modern commercial farms and
highlights advanced research that will enable next-generation wind energy technologies. The
book is organized into three sections, Inflow and Wake Influences on Turbine Performance,
Turbine Structural Response, and Power Conversion, Control and Integration. In addition to
fundamental concepts, the reader will be exposed to comprehensive treatments of topics like
wake dynamics, analysis of complex turbine blades, and power electronics in small-scale wind
turbine systems.
This book is a collection of research articles and critical review articles, describing the overall
approach to energy management. The book emphasizes the technical issues that drive energy
efficiency in context of power systems. This book contains case studies with and without
solutions on modelling, simulation and optimization techniques. It covers some innovative
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topics such as medium voltage (MV) back-to-back (BTB) system, cost optimization of a ring
frame unit in textile industry, rectenna for radio frequency (RF) energy harvesting, ecology and
energy dimension in infrastructural designs, 2.4 kW three-phase inverter for aircraft application,
study of automatic generation control (AGC) in a two area hydrothermal power system, energyefficient and reliable depth-based routing protocol for underwater wireless sensor network, and
power line communication using LabVIEW. This book is primarily targeted at researchers and
senior graduate students, but is also highly useful for the industry professional and scientists.
The skills and guidance needed to master RTL hardware design This book teaches readers
how to systematically design efficient,portable, and scalable Register Transfer Level (RTL)
digitalcircuits using the VHDL hardware description language and synthesissoftware. Focusing
on the module-level design, which is composed offunctional units, routing circuit, and storage,
the bookillustrates the relationship between the VHDL constructs and theunderlying hardware
components, and shows how to develop codes thatfaithfully reflect the module-level design
and can be synthesizedinto efficient gate-level implementation. Several unique features
distinguish the book: * Coding style that shows a clear relationship between VHDLconstructs
and hardware components * Conceptual diagrams that illustrate the realization of VHDLcodes
* Emphasis on the code reuse * Practical examples that demonstrate and reinforce
designconcepts, procedures, and techniques * Two chapters on realizing sequential algorithms
in hardware * Two chapters on scalable and parameterized designs andcoding * One chapter
covering the synchronization and interface betweenmultiple clock domains Although the focus
of the book is RTL synthesis, it also examinesthe synthesis task from the perspective of the
overall developmentprocess. Readers learn good design practices and guidelines toensure
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that an RTL design can accommodate future simulation,verification, and testing needs, and
can be easily incorporatedinto a larger system or reused. Discussion is independent
oftechnology and can be applied to both ASIC and FPGA devices. With a balanced
presentation of fundamentals and practicalexamples, this is an excellent textbook for upperlevelundergraduate or graduate courses in advanced digital logic.Engineers who need to make
effective use of today's synthesissoftware and FPGA devices should also refer to this book.
This two-volume set (CCIS 915 and CCIS 916) constitutes the refereed proceedings of the 5th
Workshop on Engineering Applications, WEA 2018, held in Medellín, Colombia, in October
2018. The 50 revised full papers presented in this volume were carefully reviewed and
selected from126 submissions. The papers are organized in topical sections such as computer
science; computational intelligence; simulation systems; software engineering; power and
energy applications.
Multilevel Inverters: Control Methods and Power Electronics Applications provides a suite of
powerful control methods for conventional and emerging inverter topologies instrumentalized in
power electronics applications. It introduces readers to the conventional pulse width
modulation control of multilevel voltage source inverter topologies before moving through more
advanced approaches including hysteresis control, proportional resonance control, and model
predictive control. Later chapters survey the power electronics connection between device
topologies and control methods, particularly focusing on conversion in renewable energy
systems, electric vehicles, static VAR compensators and solid-state transformers. Examines
modern design configurations for multilevel inverter controllers, emerging control methods, and
their applications Presents detailed application examples of multilevel inverters deployed in
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modern and recent power electronic areas including renewable energy sources, electric
vehicles, and grid management Discusses deployment and development of future power
converter implementation
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