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The book covers different aspects of real-world applications of optimization algorithms. It provides insights from the
Fourth International Conference on Harmony Search, Soft Computing and Applications held at BML Munjal University,
Gurgaon, India on February 7–9, 2018. It consists of research articles on novel and newly proposed optimization
algorithms; the theoretical study of nature-inspired optimization algorithms; numerically established results of natureinspired optimization algorithms; and real-world applications of optimization algorithms and synthetic benchmarking of
optimization algorithms.
This text is an introduction to the use of control in distributed power generation. It shows the reader how reliable control
can be achieved so as to realize the potential of small networks of diverse energy sources, either singly or in
coordination, for meeting concerns of energy cost, energy security and environmental protection. The book demonstrates
how such microgrids, interconnecting groups of generating units and loads within a local area, can be an effective means
of balancing electrical supply and demand. It takes advantage of the ability to connect and disconnect microgrids from
the main body of the power grid to give flexibility in response to special events, planned or unplanned. In order to capture
the main opportunities for expanding the power grid and to present the plethora of associated open problems in control
theory Control and Optimization of Distributed Generation Systems is organized to treat three key themes, namely:
system architecture and integration; modelling and analysis; and communications and control. Each chapter makes use
of examples and simulations and appropriate problems to help the reader study. Tools helpful to the reader in accessing
the mathematical analysis presented within the main body of the book are given in an appendix. Control and Optimization
of Distributed Generation Systems will enable readers new to the field of distributed power generation and networked
control, whether experienced academic migrating from another field or graduate student beginning a research career, to
familiarize themselves with the important points of the control and regulation of microgrids. It will also be useful for
practising power engineers wishing to keep abreast of changes in power grids necessitated by the diversification of
generating methods.
Covering all aspects of this important topic, this work presents a review of the main control issues in wind power
generation, offering a unified picture of the issues surrounding its optimal control. Discussion is focused on a global
dynamic optimization approach to wind power systems using a set of optimization criteria which comply with a
comprehensive group of requirements including: energy conversion efficiency; mechanical reliability; and quality of the
energy provided.
The area of wind energy is a rapidly evolving field and an intensive research and development has taken place in the last
few years. Therefore, this book aims to provide an up-to-date comprehensive overview of the current status in the field to
the research community. The research works presented in this book are divided into three main groups. The first group
deals with the different types and design of the wind mills aiming for efficient, reliable and cost effective solutions. The
second group deals with works tackling the use of different types of generators for wind energy. The third group is
focusing on improvement in the area of control. Each chapter of the book offers detailed information on the related area
of its research with the main objectives of the works carried out as well as providing a comprehensive list of references
which should provide a rich platform of research to the field.
Handbook of Research on Power and Energy System OptimizationIGI Global
This book is a printed edition of the Special Issue "Control of Energy Storage" that was published in Energies
Doubly Fed Induction Generators: Control for Wind Energy provides a detailed source of information on the modeling and
design of controllers for the doubly fed induction generator (DFIG) used in wind energy applications. Focusing on the use
of nonlinear control techniques, this book: Discusses the main features and advantages of the DFIG Describes key
theoretical fundamentals and the DFIG mathematical model Develops controllers using inverse optimal control, sliding
modes, and neural networks Devises an improvement to add robustness in the presence of parametric variations Details
the results of real-time implementations All controllers presented in the book are tested in a laboratory prototype.
Comparisons between the controllers are made by analyzing statistical measures applied to the control objectives.
In this book, 20 papers focused on different fields of power electronics are gathered. Approximately half of the papers are
focused on different control issues and techniques, ranging from the computer-aided design of digital compensators to
more specific approaches such as fuzzy or sliding control techniques. The rest of the papers are focused on the design of
novel topologies. The fields in which these controls and topologies are applied are varied: MMCs, photovoltaic systems,
supercapacitors and traction systems, LEDs, wireless power transfer, etc.
Renewable energy sources such as wind power have attracted much attention because they are environmentally friendly,
do not produce carbon dioxide and other emitants, and can enhance a nation’s energy security. For example, recently
more significant amounts of wind power are being integrated into conventional power grids. Therefore, it is necessary to
address various important and challenging issues related to wind power systems, which are significantly different from
the traditional generation systems. This book is a resource for engineers, practitioners, and decision-makers interested in
studying or using the power of computational intelligence based algorithms in handling various important problems in
wind power systems at the levels of power generation, transmission, and distribution. Researchers have been developing
biologically-inspired algorithms in a wide variety of complex large-scale engineering domains. Distinguished from the
traditional analytical methods, the new methods usually accomplish the task through their computationally efficient
mechanisms. Computational intelligence methods such as evolutionary computation, neural networks, and fuzzy systems
have attracted much attention in electric power systems. Meanwhile, modern electric power systems are becoming more
and more complex in order to meet the growing electricity market. In particular, the grid complexity is continuously
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enhanced by the integration of intermittent wind power as well as the current restructuring efforts in electricity industry.
Quite often, the traditional analytical methods become less efficient or even unable to handle this increased complexity.
As a result, it is natural to apply computational intelligence as a powerful tool to deal with various important and pressing
problems in the current wind power systems. This book presents the state-of-the-art development in the field of
computational intelligence applied to wind power systems by reviewing the most up-to-date work and representative
practical problems collecting contributions from leading experts in electrical engineering, system engineering, and other
disciplines.
The book presents recent advances in the theory of neural control for discrete-time nonlinear systems with multiple inputs
and multiple outputs. The simulation results that appear in each chapter include rigorous mathematical analyses, based
on the Lyapunov approach, to establish its properties. The book contains two sections: the first focuses on the analyses
of control techniques; the second is dedicated to illustrating results of real-time applications. It also provides solutions for
the output trajectory tracking problem of unknown nonlinear systems based on sliding modes and inverse optimal control
scheme. "This book on Discrete-time Recurrent Neural Control is unique in the literature, with new knowledge and
information about the new technique of recurrent neural control especially for discrete-time systems. The book is well
organized and clearly presented. It will be welcome by a wide range of researchers in science and engineering,
especially graduate students and junior researchers who want to learn the new notion of recurrent neural control. I
believe it will have a good market. It is an excellent book after all." — Guanrong Chen, City University of Hong Kong "This
book includes very relevant topics, about neural control. In these days, Artificial Neural Networks have been recovering
their relevance and well-stablished importance, this due to its great capacity to process big amounts of data. Artificial
Neural Networks development always is related to technological advancements; therefore, it is not a surprise that now we
are being witnesses of this new era in Artificial Neural Networks, however most of the developments in this research area
only focuses on applicability of the proposed schemes. However, Edgar N. Sanchez author of this book does not lose
focus and include both important applications as well as a deep theoretical analysis of Artificial Neural Networks to
control discrete-time nonlinear systems. It is important to remark that first, the considered Artificial Neural Networks are
development in discrete-time this simplify its implementation in real-time; secondly, the proposed applications ranging
from modelling of unknown discrete-time on linear systems to control electrical machines with an emphasize to
renewable energy systems. However, its applications are not limited to these kind of systems, due to their theoretical
foundation it can be applicable to a large class of nonlinear systems. All of these is supported by the solid research done
by the author." — Alma Y. Alanis, University of Guadalajara, Mexico "This book discusses in detail; how neural networks
can be used for optimal as well as robust control design. Design of neural network controllers for real time applications
such as induction motors, boost converters, inverted pendulum and doubly fed induction generators has also been
carried out which gives the book an edge over other similar titles. This book will be an asset for the novice to the
experienced ones." — Rajesh Joseph Abraham, Indian Institute of Space Science & Technology, Thiruvananthapuram,
India
This book presents advanced studies on the conversion efficiency, mechanical reliability, and the quality of power related
to wind energy systems. The main concern regarding such systems is reconciling the highly intermittent nature of the
primary source (wind speed) with the demand for high-quality electrical energy and system stability. This means that wind
energy conversion within the standard parameters imposed by the energy market and power industry is unachievable
without optimization and control. The book discusses the rapid growth of control and optimization paradigms and applies
them to wind energy systems: new controllers, new computational approaches, new applications, new algorithms, and
new obstacles.
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
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.
As the need for proficient power resources continues to grow, it is becoming increasingly important to implement new
strategies and technologies in energy distribution to meet consumption needs. The employment of smart grid networks
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assists in the efficient allocation of energy resources. Smart Grid as a Solution for Renewable and Efficient Energy
features emergent research and trends in energy consumption and management, as well as communication techniques
utilized to monitor power transmission and usage. Emphasizing developments and challenges occurring in the field, this
book is a critical resource for researchers and students concerned with signal processing, power demand management,
energy storage procedures, and control techniques within smart grid networks.
Covers the fundamental concepts and advanced modelling techniques of Doubly Fed Induction Generators accompanied
by analyses and simulation results Filled with illustrations, problems, models, analyses, case studies, selected simulation
and experimental results, Advanced Control of Doubly Fed Induction Generator for Wind Power Systems provides the
basic concepts for modelling and controlling of Doubly Fed Induction Generator (DFIG) wind power systems and their
power converters. It explores both the challenges and concerns of DFIG under a non-ideal grid and introduces the control
strategies and effective operations performance options of DFIG under a non-ideal grid. Other topics of this book include
thermal analysis of DFIG wind power converters under grid faults; implications of the DFIG test bench; advanced control
of DFIG under harmonic distorted grid voltage, including multiple-loop and resonant control; modeling of DFIG and GSC
under unbalanced grid voltage; the LFRT of DFIG, including the recurring faults ride through of DFIG; and more. In
addition, this resource: Explores the challenges and concerns of Doubly Fed Induction Generators (DFIG) under nonideal grid Discusses basic concepts of DFIG wind power system and vector control schemes of DFIG Introduces control
strategies under a non-ideal grid Includes case studies and simulation and experimental results Advanced Control of
Doubly Fed Induction Generator for Wind Power Systems is an ideal book for graduate students studying renewable
energy and power electronics as well as for research and development engineers working with wind power converters.
Model Predictive Control of Wind Energy Conversion Systems addresses the predicative control strategy that has
emerged as a promising digital control tool within the field of power electronics, variable-speed motor drives, and energy
conversion systems. The authors provide a comprehensive analysis on the model predictive control of power converters
employed in a wide variety of variable-speed wind energy conversion systems (WECS). The contents of this book
includes an overview of wind energy system configurations, power converters for variable-speed WECS, digital control
techniques, MPC, modeling of power converters and wind generators for MPC design. Other topics include the mapping
of continuous-time models to discrete-time models by various exact, approximate, and quasi-exact discretization
methods, modeling and control of wind turbine grid-side two-level and multilevel voltage source converters. The authors
also focus on the MPC of several power converter configurations for full variable-speed permanent magnet synchronous
generator based WECS, squirrel-cage induction generator based WECS, and semi-variable-speed doubly fed induction
generator based WECS. Furthermore, this book: Analyzes a wide variety of practical WECS, illustrating important
concepts with case studies, simulations, and experimental results Provides a step-by-step design procedure for the
development of predictive control schemes for various WECS configurations Describes continuous- and discrete-time
modeling of wind generators and power converters, weighting factor selection, discretization methods, and extrapolation
techniques Presents useful material for other power electronic applications such as variable-speed motor drives, power
quality conditioners, electric vehicles, photovoltaic energy systems, distributed generation, and high-voltage direct current
transmission. Explores S-Function Builder programming in MATLAB environment to implement various MPC strategies
through the companion website Reflecting the latest technologies in the field, Model Predictive Control of Wind Energy
Conversion Systems is a valuable reference for academic researchers, practicing engineers, and other professionals. It
can also be used as a textbook for graduate-level and advanced undergraduate courses.
As the electrical industry continues to develop, one sector that still faces a range of concerns is the electrical distribution
system. Excessive industrialization and inadequate billing are just a few issues that have plagued this electrical sector as
it advances into the smart grid environment. Research is necessary to explore the possible solutions in fixing these
problems and developing the distribution sector into an active and smart system. The Handbook of Research on New
Solutions and Technologies in Electrical Distribution Networks is a collection of innovative research on the methods and
applications of solving major issues within the electrical distribution system. Some issues covered within the publication
include distribution losses, improper monitoring of system, renewable energy integration with micro-grid and distributed
energy sources, and smart home energy management system modelling. This book is ideally designed for power
engineers, electrical engineers, energy professionals, developers, technologists, policymakers, researchers,
academicians, industry professionals, and students seeking current research on improving this key sector of the electrical
industry.
An essential reference to the modeling techniques of wind turbine systems for the application of advanced control
methods This book covers the modeling of wind power and application of modern control methods to the wind power
control—specifically the models of type 3 and type 4 wind turbines. The modeling aspects will help readers to streamline
the wind turbine and wind power plant modeling, and reduce the burden of power system simulations to investigate the
impact of wind power on power systems. The use of modern control methods will help technology development,
especially from the perspective of manufactures. Chapter coverage includes: status of wind power development, grid
code requirements for wind power integration; modeling and control of doubly fed induction generator (DFIG) wind
turbine generator (WTG); optimal control strategy for load reduction of full scale converter (FSC) WTG; clustering based
WTG model linearization; adaptive control of wind turbines for maximum power point tracking (MPPT); distributed model
predictive active power control of wind power plants and energy storage systems; model predictive voltage control of
wind power plants; control of wind power plant clusters; and fault ride-through capability enhancement of VSC HVDC
connected offshore wind power plants. Modeling and Modern Control of Wind Power also features tables, illustrations,
case studies, and an appendix showing a selection of typical test systems and the code of adaptive and distributed model
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predictive control. Analyzes the developments in control methods for wind turbines (focusing on type 3 and type 4 wind
turbines) Provides an overview of the latest changes in grid code requirements for wind power integration Reviews the
operation characteristics of the FSC and DFIG WTG Presents production efficiency improvement of WTG under
uncertainties and disturbances with adaptive control Deals with model predictive active and reactive power control of
wind power plants Describes enhanced control of VSC HVDC connected offshore wind power plants Modeling and
Modern Control of Wind Power is ideal for PhD students and researchers studying the field, but is also highly beneficial to
engineers and transmission system operators (TSOs), wind turbine manufacturers, and consulting companies.
The stability of power systems and microgrids is compromised by the increasing penetration with power electronic
devices, such as wind turbines, photovoltaics and batteries. A simulation and optimization environment for such lowinertia systems is created. It is investigated how accurate the models need to be to capture the prevailing modes. An
evolutionary algorithm tailored to optimization problems with computationally intensive fitness evaluation is proposed in
order to optimized the controller parameters of grid-forming and grid-supporting distributed generators. It becomes
apparent that microgrids dominated by grid-forming inverters are very stable systems when well-designed and optimized
controllers are used. Model simplifications, such as the neglect of inner control loops of inverters, must be examined
carefully, as they can lead to an inaccurate stability assessment.
Developing a system that can cope with variations of system or control parameters, measurement uncertainty, and
complex, multi-objective optimization criteria is a frequent problem in engineering systems design. The need for a priori
knowledge and the inability to learn from past experience make the design of robust, adaptive, and stable systems a
difficult task. Innovation in Power, Control, and Optimization: Emerging Energy Technologies unites research on the
development of techniques and methodologies to improve the performance of power systems, energy planning and
environments, controllers and robotics, operation research, and modern artificial computational intelligent techniques.
Containing research on power engineering, control systems, and methods of optimization, this book is written for
professionals who want to improve their understanding of strategic developments in the area of power, control, and
optimization.
During the last two decades, increase in electricity demand and environmental concern resulted in fast growth of power
production from renewable sources. Wind power is one of the most efficient alternatives. Due to rapid development of
wind turbine technology and increasing size of wind farms, wind power plays a significant part in the power production in
some countries. However, fundamental differences exist between conventional thermal, hydro, and nuclear generation
and wind power, such as different generation systems and the difficulty in controlling the primary movement of a wind
turbine, due to the wind and its random fluctuations. These differences are reflected in the specific interaction of wind
turbines with the power system. This book addresses a wide variety of issues regarding the integration of wind farms in
power systems. The book contains 14 chapters divided into three parts. The first part outlines aspects related to the
impact of the wind power generation on the electric system. In the second part, alternatives to mitigate problems of the
wind farm integration are presented. Finally, the third part covers issues of modeling and simulation of wind power
system.
Renewable energy is defined as the energy which naturally occurs, covers a number of sources and technologies at
different stages, and is theoretically inexhaustible. Renewable energy sources such as those who are generated from
sun or wind are the most readily-available and possible solutions to address the challenge of growing energy demands in
the world. Newer and environmentally friendly technologies are able to provide different social and environmental
benefits such as employment and decent environment. Renewable energy technologies are crucial contributors to world
energy security, reduce reliance on fossil fuels, and provide opportunities for mitigating greenhouse gases. International
public opinion indicates that there is strong support for a variety of methods for solving energy supply problems, one of
which is utilizing renewable energy sources. In recent years, countries realized that that the renewable energy and its
sector are key components for greener economies.
This textbook is intended for engineering students taking courses in power electronics, renewable energy sources, smart
grids or static power converters. It is also appropriate for students preparing a capstone project where they need to
understand, model, supply, control and specify the grid side power converters. The main goal of the book is developing in
students the skills that are required to design, control and use static power converters that serve as an interface between
the ac grid and renewable power sources. The same skills can be used to design, control and use the static power
converters used within the micro-grids and nano-grids, as the converters that provide the interface between such grids
and the external grid. The author’s approach starts with basic functionality and the role of grid connected power
converters in their typical applications, and their static and dynamic characteristics. Particular effort is dedicated to
developing simple, concise, intuitive and easy-to-use mathematical models that summarize the essence of the grid side
converter dynamics. Mathematics is reduced to a necessary minimum, solved examples are used extensively to
introduce new concepts, and exercises are used to test mastery of new skills.
Energy storage technologies play an important role in terms of high-efficient energy utilisation and stable energy flow in
the system. This book provides a glimpse of some latest advancements in energy storage technologies, management
and control, innovative energy conversion, energy efficiency and system integration. It is aimed at providing a guideline
for developing similar storage systems and for the readers who are interested in energy storage-related technologies,
wind energy, solar energy, smart grid and smart buildings.
This book presents the outcomes of the second edition of the International Conference on Intelligent Computing and
Optimization (ICO) – ICO 2019, which took place on October 3–4, 2019, in Koh Samui, Thailand. Bringing together
research scholars, experts, and investigators from around the globe, the conference provided a platform to share novel
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research findings, recent advances and innovative applications in the field. Discussing the need for smart disciplinary
processes embedded into interdisciplinary collaborations in the context of meeting the growing global populations’
requirements, such as food and health care, the book highlights the role of intelligent computation and optimization as
key technologies in decision-making processes and in providing cutting edge solutions to real-world problems.
As the climate and environment continue to fluctuate, researchers are urgently looking for new ways to preserve our
limited resources and prevent further environmental degradation. The answer can be found through computer science, a
field that is evolving at precisely the time it is needed most. Soft Computing Applications for Renewable Energy and
Energy Efficiency brings together the latest technological research in computational intelligence and fuzzy logic as a way
to care for our environment. This reference work highlights current advances and future trends in environmental
sustainability using the principles of soft computing, making it an essential resource for students, researchers, engineers,
and practitioners in the fields of project engineering and energy science.
The book reports on the latest advances in and applications of fractional order control and synchronization of chaotic
systems, explaining the concepts involved in a clear, matter-of-fact style. It consists of 30 original contributions written by
eminent scientists and active researchers in the field that address theories, methods and applications in a number of
research areas related to fractional order control and synchronization of chaotic systems, such as: fractional chaotic
systems, hyperchaotic systems, complex systems, fractional order discrete chaotic systems, chaos control, chaos
synchronization, jerk circuits, fractional chaotic systems with hidden attractors, neural network, fuzzy logic controllers,
behavioral modeling, robust and adaptive control, sliding mode control, different types of synchronization, circuit
realization of chaotic systems, etc. In addition to providing readers extensive information on chaos fundamentals,
fractional calculus, fractional differential equations, fractional control and stability, the book also discusses key
applications of fractional order chaotic systems, as well as multidisciplinary solutions developed via control modeling. As
such, it offers the perfect reference guide for graduate students, researchers and practitioners in the areas of fractional
order control systems and fractional order chaotic systems.
Electrical machines are used in the process of energy conversion in the generation, transmission and consumption of electric
power. In addition to this, electrical machines are considered the main part of electrical drive systems. Electrical machines are the
subject of advanced research. In the development of an electrical machine, the design of its different structures is very important.
This design ensures the robustness, energy efficiency, optimal cost and high reliability of the system. Using advanced techniques
of control and new technology products has brought electrical machines into their optimal functioning mode. Different techniques
of control can be applied depending on the goals considered. The aim of this book is to present recent work on the design, control
and applications of electrical machines.
The purpose of this book is to provide engineers and researchers in both the wind power industry and energy research community
with comprehensive, up-to-date, and advanced design techniques and practical approaches. The topics addressed in this book
involve the major concerns in the wind power generation and wind turbine design.
"This book analyzes the need for a holistic approach for the construction and engineering of cities and societies"--Provided by
publisher.
Wind energy is now the world's fastest growing energy source. In the past 10 years, the global wind energy capacity has increased
rapidly. The installed global wind power capacity has grown to 47.317GW from about 3.5GW in 1994. The global wind power
industry installed 7976 MW in 2004, an increase in total installed generating capacity of 20%. The phenomenal growth in the wind
energy industry can be attributed to the concerns to the environmental issues, and research and development of innovative costreducing technologies.
Due to the increasing world population, energy consumption is steadily climbing, and there is a demand to provide solutions for
sustainable and renewable energy production, such as wind turbines and photovoltaics. Power electronics are being used to
interface renewable sources in order to maximize the energy yield, as well as smoothly integrate them within the grid. In many
cases, power electronics are able to ensure a large amount of energy saving in pumps, compressors, and ventilation systems.
This book explains the operations behind different renewable generation technologies in order to better prepare the reader for
practical applications. Multiple chapters are included on the state-of-the-art and possible technology developments within the next
15 years. The book provides a comprehensive overview of the current renewable energy technology in terms of system
configuration, power circuit usage, and control. It contains two design examples for small wind turbine system and PV power
system, respectively, which are useful for real-life installation, as well as many computer simulation models.
Discrete-Time Inverse Optimal Control for Nonlinear Systems proposes a novel inverse optimal control scheme for stabilization
and trajectory tracking of discrete-time nonlinear systems. This avoids the need to solve the associated Hamilton-Jacobi-Bellman
equation and minimizes a cost functional, resulting in a more efficient controller. Design More Efficient Controllers for Stabilization
and Trajectory Tracking of Discrete-Time Nonlinear Systems The book presents two approaches for controller synthesis: the first
based on passivity theory and the second on a control Lyapunov function (CLF). The synthesized discrete-time optimal controller
can be directly implemented in real-time systems. The book also proposes the use of recurrent neural networks to model discretetime nonlinear systems. Combined with the inverse optimal control approach, such models constitute a powerful tool to deal with
uncertainties such as unmodeled dynamics and disturbances. Learn from Simulations and an In-Depth Case Study The authors
include a variety of simulations to illustrate the effectiveness of the synthesized controllers for stabilization and trajectory tracking
of discrete-time nonlinear systems. An in-depth case study applies the control schemes to glycemic control in patients with type 1
diabetes mellitus, to calculate the adequate insulin delivery rate required to prevent hyperglycemia and hypoglycemia levels. The
discrete-time optimal and robust control techniques proposed can be used in a range of industrial applications, from aerospace
and energy to biomedical and electromechanical systems. Highlighting optimal and efficient control algorithms, this is a valuable
resource for researchers, engineers, and students working in nonlinear system control.
In recent years, the development of advanced structures for providing sustainable energy has been a topic at the forefront of
public and political conversation. Many are looking for advancements on pre-existing sources and new and viable energy options
to maintain a modern lifestyle. The Handbook of Research on Power and Energy System Optimization is a critical scholarly
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resource that examines the usage of energy in relation to the perceived standard of living within a country and explores the
importance of energy structure augmentation. Featuring coverage on a wide range of topics including energy management, microgrid, and distribution generation, this publication is targeted towards researchers, academicians, and students seeking relevant
research on the augmentation of current energy structures to support existing standards of living.
Renewable Energy Systems: Modelling, Optimization and Control aims to cross-pollinate recent advances in the study of
renewable energy control systems by bringing together diverse scientific breakthroughs on the modeling, control and optimization
of renewable energy systems by leading researchers. The book brings together the most comprehensive collection of modeling,
control theorems and optimization techniques to help solve many scientific issues for researchers in renewable energy and control
engineering. Many multidisciplinary applications are discussed, including new fundamentals, modeling, analysis, design,
realization and experimental results. The book also covers new circuits and systems to help researchers solve many nonlinear
problems. This book fills the gaps between different interdisciplinary applications, ranging from mathematical concepts, modeling,
and analysis, up to the realization and experimental work. Covers modeling, control theorems and optimization techniques which
will solve many scientific issues for researchers in renewable energy Discusses many multidisciplinary applications with new
fundamentals, modeling, analysis, design, realization and experimental results Includes new circuits and systems, helping
researchers solve many nonlinear problems
The platform is the aim of this conference for all researchers, engineers, practitioners, academicians, students and industrial
professionals sharing to present their research results and development activities in the area of power control and its optimization
techniques. We trust that the theme of the conference - Awareness in Innovation of global optimal - provides emulation between
the researchers in their practical results as it relates to the industrial need. This platform brings together researchers working on
the development of techniques and methodologies to improve the performance of power and hybrid energy, control and robotics,
hybrid system optimization and management, finance and cost effective to lead for global optimal in industry, markets, resources
and business.
The book provides insights of International Conference in Communication, Devices and Networking (ICCDN 2017) organized by
the Department of Electronics and Communication Engineering, Sikkim Manipal Institute of Technology, Sikkim, India during 3 – 4
June, 2017. The book discusses latest research papers presented by researchers, engineers, academicians and industry
professionals. It also assists both novice and experienced scientists and developers, to explore newer scopes, collect new ideas
and establish new cooperation between research groups and exchange ideas, information, techniques and applications in the field
of electronics, communication, devices and networking.
This book discusses about the new techniques of power generation control of oscillating water column (OWC) using airflow control
and maximum power point tracking of OWC using rotational speed control. OWCs harness energy from the oscillation of the
seawater inside a chamber or hollow caused by the action of waves. This book presents the mathematical modeling and control
techniques used by OWCs. Introducing new concepts to studies of wave energy to provide fresh perspectives on energy extraction
and efficiency problems, the book will be a valuable resource for researchers and industrial companies involved in thermal energy
and coastal engineering. It will also be of interest to students, as it broadens their view of wave energy.
The extended and revised second edition of this successful monograph presents advanced modeling, analysis and control
techniques of Flexible AC Transmission Systems (FACTS). The book covers comprehensively a range of power-system control
problems: from steady-state voltage and power flow control, to voltage and reactive power control, to voltage stability control, to
small signal stability control using FACTS controllers. In the six years since the first edition of the book has been published
research on the FACTS has continued to flourish while renewable energy has developed into a mature and booming global green
business. The second edition reflects the new developments in converter configuration, smart grid technologies, super power grid
developments worldwide, new approaches for FACTS control design, new controllers for distribution system control, and power
electronic controllers in wind generation operation and control. The latest trends of VSC-HVDC with multilevel architecture have
been included and four completely new chapters have been added devoted to Multi-Agent Systems for Coordinated Control of
FACTS-devices, Power System Stability Control using FACTS with Multiple Operating Points, Control of a Looping Device in a
Distribution System, and Power Electronic Control for Wind Generation.
As the human population expands and natural resources become depleted, it becomes necessary to explore other sources for
energy consumption and usage. Renewable and Alternative Energy: Concepts, Methodologies, Tools, and Applications provides a
comprehensive overview of emerging perspectives and innovations for alternative energy sources. Highlighting relevant concepts
on energy efficiency, current technologies, and ongoing industry trends, this is an ideal reference source for academics,
practitioners, professionals, and upper-level students interested in the latest research on renewable energy.
An instructive reference that will help control researchers and engineers, interested in a variety of industrial processes, to take
advantage of a powerful tuning method for the ever-popular PID control paradigm. This monograph presents explicit PID tuning
rules for linear control loops regardless of process complexity. It shows the reader how such loops achieve zero steady-position,
velocity, and acceleration errors and are thus able to track fast reference signals. The theoretical development takes place in the
frequency domain by introducing a general-transfer-function-known process model and by exploiting the principle of the magnitude
optimum criterion. It is paralleled by the presentation of real industrial control loops used in electric motor drives. The application of
the proposed tuning rules to a large class of processes shows that irrespective of the complexity of the controlled process the
shape of the step and frequency response of the control loop exhibits a specific performance. This specific performance, along
with the PID explicit solution, formulates the basis for developing an automatic tuning method for the PID controller parameters
which is a problem often met in many industry applications—temperature, pH, and humidity control, ratio control in product
blending, and boiler-drum level control, for example. The process of the model is considered unknown and controller parameters
are tuned automatically such that the aforementioned performance is achieved. The potential both for the explicit tuning rules and
the automatic tuning method is demonstrated using several examples for benchmark process models recurring frequently in many
industry applications.
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