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Optimisation of Photovoltaic/diesel/battery Hybrid Power Systems for Remote Area Electrification
Provides simplified MATLAB codes for analysis of photovoltaic systems, describes the model of the whole photovoltaic power system, and
shows readers how to build these models line by line. This book presents simplified coded models for photovoltaic (PV) based systems using
MATLAB to help readers understand the dynamic behavior of these systems. Through the use of MATLAB, the reader has the ability to
modify system configuration, parameters and optimization criteria. Topics covered include energy sources, storage, and power electronic
devices. This book contains six chapters that cover systems’ components from the solar source to the end-user. Chapter 1 discusses
modelling of the solar source, and Chapter 2 discusses modelling of the photovoltaic source. Chapter 3 focuses on modeling of PV systems’
power electronic features and auxiliary power sources. Modeling of PV systems’ energy flow is examined in Chapter 4, while Chapter 5
discusses PV systems in electrical power systems. Chapter 6 presents an application of PV system models in systems’ size optimization.
Common control methodologies applied to these systems are also modeled. Covers the basic models of the whole photovoltaic power
system, enabling the reader modify the models to provide different sizing and control methodologies Examines auxiliary components to
photovoltaic systems, including wind turbines, diesel generators, and pumps Contains examples, drills and codes Modeling of Photovoltaic
Systems Using MATLAB: Simplified Green Codes is a reference forresearchers, students, and engineers who work in the field of renewable
energy, and specifically in photovoltaic systems.
As the fastest growing source of energy in the world, wind has a very important role to play in the global energy mix. This text covers a
spectrum of leading edge topics critical to the rapidly evolving wind power industry. The reader is introduced to the fundamentals of wind
energy aerodynamics; then essential structural, mechanical, and electrical subjects are discussed. The book is composed of three sections
that include the Aerodynamics and Environmental Loading of Wind Turbines, Structural and Electromechanical Elements of Wind Power
Conversion, and Wind Turbine Control and System Integration. In addition to the fundamental rudiments illustrated, the reader will be
exposed to specialized applied and advanced topics including magnetic suspension bearing systems, structural health monitoring, and the
optimized integration of wind power into micro and smart grids.
This book addresses the problem of building an optimal community energy network in a decentralized distributed energy context. The book
introduces a few novel modeling frameworks to assist a single customer or a community of multiple end-user customers in building their
optimal electricity system/network and operating their own local energy system. The content of the book is suitable for students, academics
and industrial practitioners studying or working in the area of energy management and smart grid energy networks.
This Book aims at strengthening the scientific basis for sustainable development. Scientists are improving their understanding about Nature.
Technologists are harnessing the potential and resources for economic growth. Scientists, through increased research, can provide efficient
techniques for supporting the prudent management of the environment. The uses of remote sensing techniques, efficient materials,
application of polymer technology, alternative energy forms, etc., are other topics of discussions included in the book.
The three-volume set CCIS 761, CCIS 762, and CCIS 763 constitutes the thoroughly refereed proceedings of the International Conference on
Life System Modeling and Simulation, LSMS 2017, and of the International Conference on Intelligent Computing for Sustainable Energy and
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Environment, ICSEE 2017, held in Nanjing, China, in September 2017. The 208 revised full papers presented were carefully reviewed and
selected from over 625 submissions. The papers of this volume are organized in topical sections on: Biomedical Signal Processing;
Computational Methods in Organism Modeling; Medical Apparatus and Clinical Applications; Bionics Control Methods, Algorithms and
Apparatus; Modeling and Simulation of Life Systems; Data Driven Analysis; Image and Video Processing; Advanced Fuzzy and Neural
Network Theory and Algorithms; Advanced Evolutionary Methods and Applications; Advanced Machine Learning Methods and Applications;
Intelligent Modeling, Monitoring, and Control of Complex Nonlinear Systems; Advanced Methods for Networked Systems; Control and
Analysis of Transportation Systems; Advanced Sliding Mode Control and Applications; Advanced Analysis of New Materials and Devices;
Computational Intelligence in Utilization of Clean and Renewable Energy Resources; Intelligent Methods for Energy Saving and Pollution
Reduction; Intelligent Methods in Developing Electric Vehicles, Engines and Equipment; Intelligent Computing and Control in Power Systems;
Modeling, Simulation and Control in Smart Grid and Microgrid; Optimization Methods; Computational Methods for Sustainable Environment.
Non-renewable materials can no longer be disposed once humankind's ever increasing needs cannot be fulfilled anymore due to limited
resources. Reuse and recycling become inevitable requirements for product and process design. Renewable resources must not be
consumed in quantities higher than can be regained. New technologies have to be developed and applied for a Sustainable Product
Development and Life Cycle Engineering to fulfill the needs of humankind, protecting public health, welfare, and environment. The 8th Global
Conference on Sustainable Manufacturing brings together some of the world’s leading experts to present a scientific conference in Abu
Dhabi, one of the world’s fastest growing economies and a global leader in the development of sustainable technologies. The conference will
focus on 7 areas: Value adding by sustainable manufacturing in the UAE Potentials of renewables Education for sustainability engineering
Green supply chain and transportation Microelectronics and resource efficiency Technology driven startups Sustainable products and
manufacturing processes
This book gathers selected research papers presented at the First International Conference on Digital Technologies and Applications (ICDTA
21), held at Sidi Mohamed Ben Abdellah University, Fez, Morocco, on 29-30 January 2021. highlighting the latest innovations in digital
technologies as: artificial intelligence, Internet of things, embedded systems, network technology, information processing, and their
applications in several areas such as hybrid vehicles, renewable energy, robotic, and COVID-19. The respective papers encourage and
inspire researchers, industry professionals, and policymakers to put these methods into practice.
This book provides a platform for scientists and engineers to comprehend the technologies of solar wind hybrid renewable energy systems
and their applications. It describes the thermodynamic analysis of wind energy systems, and advanced monitoring, modeling, simulation, and
control of wind turbines. Based on recent hybrid technologies considering wind and solar energy systems, this book also covers modeling,
design, and optimization of wind solar energy systems in conjunction with grid-connected distribution energy management systems
comprising wind photovoltaic (PV) models. In addition, solar thermochemical fuel generation topology and evaluation of PV wind hybrid
energy for a small island are also included in this book. Since energy storage plays a vital role in renewable energy systems, another salient
part of this book addresses the methodology for sizing hybrid battery-backed power generation systems in off-grid connected locations.
Furthermore, the book proposes solutions for sustainable rural development via passive solar housing schemes, and the impacts of
renewable energies in general, considering social, economic, and environmental factors. Because this book proposes solutions based on
recent challenges in the area of hybrid renewable technologies, it is hoped that it will serve as a useful reference to readers who would like to
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be acquainted with new strategies of control and advanced technology regarding wind solar hybrid systems
The European Symposium on Computer Aided Process Engineering (ESCAPE) series presents the latest innovations and achievements of
leading professionals from the industrial and academic communities. The ESCAPE series serves as a forum for engineers, scientists,
researchers, managers and students to present and discuss progress being made in the area of Computer Aided Process Engineering
(CAPE). European industries large and small are bringing innovations into our lives, whether in the form of new technologies to address
environmental problems, new products to make our homes more comfortable and energy efficient or new therapies to improve the health and
well-being of European citizens. Moreover, the European Industry needs to undertake research and technological initiatives in response to
humanity's "Grand Challenges", described in the declaration of Lund, namely, Global Warming, Tightening Supplies of Energy, Water and
Food, Ageing Societies, Public Health, Pandemics and Security. Thus, the Technical Theme of ESCAPE 21 will be "Process Systems
Approaches for Addressing Grand Challenges in Energy, Environment, Health, Bioprocessing & Nanotechnologies".
This book discusses the supervision of hybrid systems and presents models for control, optimization and storage. It provides a guide for
practitioners as well as graduate and postgraduate students and researchers in both renewable energy and modern power systems, enabling
them to quickly gain an understanding of stand-alone and grid-connected hybrid renewable systems. The book is accompanied by an online
MATLAB package, which offers examples of each application to help readers understand and evaluate the performance of the various hybrid
renewable systems cited. With a focus on the different configurations of hybrid renewable energy systems, it offers those involved in the field
of renewable energy solutions vital insights into the control, optimization and supervision strategies for the different renewable energy
systems.
This book includes the latest research presented at the International Conference on Artificial Intelligence in Renewable Energetic Systems
held in Tipaza, Algeria on October 22–24, 2017. The development of renewable energy at low cost must necessarily involve the intelligent
optimization of energy flows and the intelligent balancing of production, consumption and energy storage. Intelligence is distributed at all
levels and allows information to be processed to optimize energy flows according to constraints. This thematic is shaping the outlines of
future economies of and offers the possibility of transforming society. Taking advantage of the growing power of the microprocessor makes
the complexity of renewable energy systems accessible, especially since the algorithms of artificial intelligence make it possible to take
relevant decisions or even reveal unsuspected trends in the management and optimization of renewable energy flows. The book enables
those working on energy systems and those dealing with models of artificial intelligence to combine their knowledge and their intellectual
potential for the benefit of the scientific community and humanity.
International Conference on Artificial Intelligence in Renewable Energetic Systems, IC-AIRES2019, 26-28 November 2019, Taghit-Bechar,
Algeria. The challenges of the energy transition in the medium term lead to numerous technological breakthroughs in the areas of production,
optimal distribution and the rational use of energy and renewable energy (energy efficiency and optimization of consumption, massive
electrification, monitoring and control energy systems, cogeneration and energy recovery processes, new and renewable energies, etc.). The
fall in the cost of renewable energies and the desire for a local control of energy production are today calling for a profound change in the
electricity system. Local authorities are at the center of energy developments by taking into account the local nature of certain energy
systems, heat networks, geothermal energy, waste heat recovery, and electricity generation from household waste. On the other side, digital
sciences are at the heart of connected objects and intelligent products that combine information processing and communication capabilities
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with their environment. Digital technology is at the center of new systems engineering approaches (3D modeling, virtualization, simulation,
digital prototyping, etc.) for the design and development of intelligent systems. The book deals with various topics ranging from the design,
development and maintenance of energy production systems, transport, distribution or storage of energy, optimization of energy efficiency,
especially in the use of energy. innovation in the fields of energy production from renewable energies, management of energy networks:
electricity, fluids, gas, district heating, energy storage modes: battery, super-capacitors , overseeing energy supply through supervision,
control and diagnosis, risk management, as well as the design and management of smart grids: microgrid, smartgrid. This imposes the model
of energy empowerment in the advent of smart cities. Empower the world’s most vulnerable energy-poor citizens and establish growing and
vibrant socioeconomic communities, by academics, students in engineering and data computing from around the world who have chosen an
academic path leading to an electric power and energy engineering and artificial intelligence to advancing technology for the advantage of
humanity.
In recent years, scientists and researchers have been continually searching for efficient and effective ways to harness solar energy for heat
and power production. The development of solar technologies and thermal systems are a prevalent area of study, as they represent a vital
step in fully optimizing the potential of solar energy. Unfortunately, research is still lacking on the development and application of these solar
thermal systems. Modeling and Optimization of Solar Thermal Systems: Emerging Research and Opportunities provides emerging research
exploring the theoretical and practical aspects of optimizing the performance of solar thermal technologies using multicriteria decision-making
techniques. Featuring coverage on a broad range of topics such as parabolic trough collectors, hybrid solar energy, and thermal technology,
this book is ideally designed for practitioners, engineers, academicians, researchers, students, industry professionals, and educators seeking
current research on modern modeling methods of solar thermal systems.

This book highlights the present scenario of energy demand and power generation technologies in tropical countries. The
tropics are well known to receive direct sunlight. Furthermore, different than four-season countries, tropical countries
have a continuous summer-like season, and therefore, they are rich in clean energy sources, like solar and biomass.
Home to 40% of the world’s population, the demand for energy in these countries keeps increasing. With the present
serious global concern on the environment, the choice of power generation is no doubt the cleanest possible resources.
This book delves into the opportunity that various tropical countries have in pursuing environmentally friendly power
generation systems.
The demand for secure, affordable and clean energy is a priority call to humanity. Challenges associated with
conventional energy resources, such as depletion of fossil fuels, high costs and associated greenhouse gas emissions,
have stimulated interests in renewable energy resources. For instance, there have been clear gaps and rushed thoughts
about replacing fossil-fuel driven engines with electric vehicles without long-term plans for energy security and recycling
approaches. This book aims to provide a clear vision to scientists, industrialists and policy makers on renewable energy
resources, predicted challenges and emerging applications. It can be used to help produce new technologies for
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sustainable, connected and harvested energy. A clear response to economic growth and clean environment demands is
also illustrated.
This book, entitled “Selected papers from IEEE ICKII 2019”, selected 13 excellent papers from the 260 papers
presented in the IEEE International Conference on Knowledge Innovation and Invention (IEEE ICKII) 2019 on energies.
The 2nd IEEE ICKII 2019 was held in Seoul, South Korea, 12–15 July, 2019, and provided a unified communication
platform for research on information technology, innovation design, communication science and engineering, industrial
design, creative design, applied mathematics, computer science, electrical and electronic engineering, mechanical and
automation engineering, green technology and architecture engineering, material science, and other related fields. The
ICKII conference enables interdisciplinary collaboration of science and engineering technologists in the academic and
industrial fields, as well as international networking. This book is a collection of 13 research papers. The fields included
are as follows: energy fundamentals, energy sources and energy carriers, energy exploration, intermediate and final
energy use, energy conversion systems, and energy research and development. The main goals of this book are to
encourage scientists to publish their experimental and theoretical results in as much detail as possible, and to discover
new scientific knowledge relevant to the topics of energies.
This proceedings book emphasizes adopting artificial intelligence-based and sustainable energy efficiency integrated with
clear objectives, to involve researchers, students, and specialists in their development and implementation adequately in
achieving objectives. The integration of artificial intelligence into renewable energetic systems would allow the rapid
development of a knowledge-based economy suitable to the energy transition, while fully integrating the renewables into
the global economy. This is how artificial intelligence has hand in by conceptualizing this transition and above all by
saving time. The knowledge economy is valuated within the smart cities, which are fast becoming the favorite places
where the energy transition will take place efficiently and intelligently by implementing integrated approaches to energy
saving and energy supply and integrated urban approaches that go beyond individual interventions in buildings or
transport modes using information and communication technologies.
The world today is at crossroads in terms of energy, as fossil fuel continues to shape global geopolitics. Alternative
energy has become rapidly feasible, with thousands of wind-turbines emerging in the landscapes of the US and Europe.
Solar energy and bio-fuels have found similarly wide applications. This book is a compilation of 13 chapters. The topics
move mostly seamlessly from fuel combustion and coexistencewith renewable energy, to the environment, and finally to
the economics of energy, and food security. The research and vision defines much of the range of our scientific
knowledge on the subject and is a driving force for the future. Whether feasible or futuristic, this book is a great read for
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researchers, practitioners, or just about anyone with an enquiring mind on this subject.
Hybrid power systems integrate renewable energy technologies with diesel generators, batteries, and inverters to provide
electrical power. This is becoming the most commonly used system for rural and remote area electrifications due to the
environmental and economical advantages. A system in which a diesel generator is operated in parallel with an inverter
has been identified as the "state-of-the-art" technology. In order to minimise the system cost, which depends on how the
system is operated and sized, a model including an optimisation procedure for selecting the system operation and
component size is required. Existing models offer the simulation, excluding the optimisation, or offer limited choices of the
system operation. This research involves modelling and optimisation of a PV/diesel/battery hybrid system.
This book is intended for academics and engineers who are working in universities, research institutes, utility and
industry sectors wishing to enhance their idea and get new information about the energy efficiency developments in
smart grid. The readers will gain special experience with deep information and new idea about the energy efficiency
topics. This book includes lots of problems and solutions that can easily be understood and integrated into larger projects
and researches. The book enables some studies about monitoring, management and measures related to smart grid
components, Energy Efficiency Improvements in smart grid components and new intelligent Control strategies for
Distributed energy resources, boosting PV systems, electrical vehicles, etc. It included optimization concepts for power
system, promoting value propositions; protection in power system, etc. The book also has some recent developments in
solar cell technologies, LEDs and non thermal plasma technology. As I enjoyed preparing this book I am sure that it will
be very valuable for large sector of readers.
This book is a contribution from the authors, to share solutions for a better and sustainable power grid. Renewable
energy, smart grid security and smart energy management are the main topics discussed in this book.
Renewable Energy is energy generated from natural resources - such as sunlight, wind, rain, tides and geothermal heat which are naturally replenished. In 2008, about 18% of global final energy consumption came from renewables, with 13%
coming from traditional biomass, such as wood burning. Hydroelectricity was the next largest renewable source,
providing 3% (15% of global electricity generation), followed by solar hot water/heating, which contributed with 1.3%.
Modern technologies, such as geothermal energy, wind power, solar power, and ocean energy together provided some
0.8% of final energy consumption. The book provides a forum for dissemination and exchange of up - to - date scientific
information on theoretical, generic and applied areas of knowledge. The topics deal with new devices and circuits for
energy systems, photovoltaic and solar thermal, wind energy systems, tidal and wave energy, fuel cell systems, bio
energy and geo-energy, sustainable energy resources and systems, energy storage systems, energy market
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management and economics, off-grid isolated energy systems, energy in transportation systems, energy resources for
portable electronics, intelligent energy power transmission, distribution and inter - connectors, energy efficient utilization,
environmental issues, energy harvesting, nanotechnology in energy, policy issues on renewable energy, building design,
power electronics in energy conversion, new materials for energy resources, and RF and magnetic field energy devices.
As the main theme of Improving Complex Systems Today implies, this book is intended to provide readers with a new
perspective on concurrent engineering from the standpoint of systems engineering. It can serve as a versatile tool to help
readers to navigate the ever-changing state of this particular field. The primary focus of concurrent engineering was, at
first, on bringing downstream information as far upstream as possible by introducing parallel processing in order to
reduce time to market and to prevent errors at a later stage which would sometimes cause irrevocable damage. Up to
now, numerous new concepts, methodologies and tools have been developed, but over concurrent engineering’s
20-year history the situation has changed extensively. Now, industry has to work in the global marketplace and to cope
with diversifying requirements and increasing complexities. Such globalization and diversification necessitate
collaboration across different fields and across national boundaries. Thus, the new concurrent engineering calls for a
systems approach to gain global market competitiveness. Improving Complex Systems Today provides a new insight into
concurrent engineering today.
Proceedings of the International Conference held at Seville, Spain, October 27-31, 1986.
This book includes papers presented at the Second International Conference on Electronic Engineering and Renewable
Energy (ICEERE 2020), which focus on the application of artificial intelligence techniques, emerging technology and the
Internet of things in electrical and renewable energy systems, including hybrid systems, micro-grids, networking, smart
health applications, smart grid, mechatronics and electric vehicles. It particularly focuses on new renewable energy
technologies for agricultural and rural areas to promote the development of the Euro-Mediterranean region. Given its
scope, the book is of interest to graduate students, researchers and practicing engineers working in the fields of
electronic engineering and renewable energy.
The Conference Theme was: "Moving Africa forward through Engineering, Technology and Innovation". The conference
brought together academics, researchers and industrialists from many disciplines, in particular those that have the most
impact on Africa's Development. Most conferences on the continent have covered limited disciplines and therefore the
opportunity has been lost sharing information, results and knowledge in a way which can solve the many contentious
issues, most of which can be solved through a multidisciplinary approach.
Fault detection, control, and forecasting have a vital role in renewable energy systems (Photovoltaics (PV) and wind
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turbines (WTs)) to improve their productivity, ef?ciency, and safety, and to avoid expensive maintenance. For instance,
the main crucial and challenging issue in solar and wind energy production is the volatility of intermittent power
generation due mainly to weather conditions. This fact usually limits the integration of PV systems and WTs into the
power grid. Hence, accurately forecasting power generation in PV and WTs is of great importance for daily/hourly
efficient management of power grid production, delivery, and storage, as well as for decision-making on the energy
market. Also, accurate and prompt fault detection and diagnosis strategies are required to improve efficiencies of
renewable energy systems, avoid the high cost of maintenance, and reduce risks of fire hazards, which could affect both
personnel and installed equipment. This book intends to provide the reader with advanced statistical modeling,
forecasting, and fault detection techniques in renewable energy systems.
This book gathers selected high-quality research papers presented at International Conference on Renewable Technologies in Engineering
(ICRTE 2021) organized by Manav Rachna International Institute of Research & Studies, Faridabad, Haryana, India, during 15–16 April 2021.
The book includes conference papers on the theme “Computational Techniques for Renewable Energy Optimization”, which aims to bring
together leading academic scientists, researchers and research scholars to exchange and share their experiences and research results on all
aspects of renewable energy integration, planning, control and optimization. It also provides a premier interdisciplinary platform for
researchers, practitioners and educators to present and discuss the most recent innovations, trends and concerns as well as practical
challenges encountered and solutions adopted in the fields of renewable energy and resources.
Collection of selected, peer reviewed papers from the 2014 3rd International Conference on Sustainable Energy and Environmental
Engineering (ICSEEE 2014), December 30-31, 2014, Shenzhen, China. The 316 papers are grouped as follows: Chapter 1: Development
and Utilization of Solar Energy, Biomass Energy, Wind Energy and other New Energies; Chapter 2: Materials and Chemical Engineering for
Using and Storage of Energy, Fuel Cells; Chapter 3: Power Engineering and Power Systems, Automation, High Voltage and Insulation
Technology in Power Systems; Chapter 4: Power System Management; Chapter 5: Engineering Thermal Physics and Applied Thermal
Engineering; Chapter 6: Green Building Materials, Ecological Buildings, Energy-Saving Buildings and Architectural Environment Analysis;
Chapter 7: Environmental Chemistry and Biology, Animal and Plant Protection, Animal and Plant Resources Utilization; Chapter 8:
Environmental Safety and Health, Disaster Prevention and Mitigation; Chapter 9: Environmental Planning, Assessment, Analysis, Monitoring
and Protection; Chapter 10: Pollution Control and Prevention, Disposal and Recycling of Waste; Chapter 11: Ecological Environmental
Protection; Chapter 12: Hydrology, Water Resources and Water Supply; Chapter 13: Soil and Water Conservation and Desertification
Control; Chapter 14: Geographic Information Science and Remote Sensing; Chapter 15: Mineral, Oil and Gas Resources: Prospecting,
Exploration, Mining and Processing; Chapter 16: Agricultural Products Processing and Biological Pharmaceutical; Chapter 17: EnergySaving, Low-Carbon, Eco-Economy, Circular Economy, Environmental Protection and Economic Development
Photovoltaic generation is one of the cleanest forms of energy conversion available. One of the advantages offered by solar energy is its
potential to provide sustainable electricity in areas not served by the conventional power grid. Optimisation of Photovoltaic Power Systems
details explicit modelling, control and optimisation of the most popular stand-alone applications such as pumping, power supply, and
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desalination. Each section is concluded by an example using the MATLAB® and Simulink® packages to help the reader understand and
evaluate the performance of different photovoltaic systems. Optimisation of Photovoltaic Power Systems provides engineers, graduate and
postgraduate students with the means to understand, assess and develop their own photovoltaic systems. As such, it is an essential tool for
all those wishing to specialise in stand-alone photovoltaic systems. Optimisation of Photovoltaic Power Systems aims to enable all
researchers in the field of electrical engineering to thoroughly understand the concepts of photovoltaic systems; find solutions to their
problems; and choose the appropriate mathematical model for optimising photovoltaic energy.
This book includes the volume 1 of the proceedings of the 2012 International Conference on Mechanical and Electronic
Engineering(ICMEE2012), held at June 23-24,2012 in Hefei, China. The conference provided a rare opportunity to bring together worldwide
researchers who are working in the fields. This volume 1 is focusing on Mechanical Engineering and Automation as well as Vehicle
Engineering and Technology.
This book presents an interesting sample of the latest advances in optimization techniques applied to electrical power engineering. It covers a
variety of topics from various fields, ranging from classical optimization such as Linear and Nonlinear Programming and Integer and MixedInteger Programming to the most modern methods based on bio-inspired metaheuristics. The featured papers invite readers to delve further
into emerging optimization techniques and their real application to case studies such as conventional and renewable energy generation,
distributed generation, transport and distribution of electrical energy, electrical machines and power electronics, network optimization,
intelligent systems, advances in electric mobility, etc.
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