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Power utilities have facing challenges due to increase load demands caused by rapid industries growth over years. One of the
problems is the voltage instability in power system. Voltage stability is the ability of the system to maintain the voltage magnitude
under normal condition and also under heavy stressed condition. Voltage instability is the power system that did not have the
ability to meet reactive power demand. This will lead to a voltage collapse in the system. This project will present the performance
of STATCOM installation in nine bus test system. A load flow analysis is conducted in order to obtain the power flow magnitudes,
voltage levels and power losses in the distribution system. In addition, this project is to study the effectiveness of STATCOM by
injecting at the critical location bus in the system. Thus, STATCOM that acts as a controller will regulate the terminal voltage and
correcting the fault in transmission line of power system network.
The book is a collection of high-quality peer-reviewed research papers presented in the Second International Conference on
Computational Intelligence in Data Mining (ICCIDM 2015) held at Bhubaneswar, Odisha, India during 5 – 6 December 2015. The
two-volume Proceedings address the difficulties and challenges for the seamless integration of two core disciplines of computer
science, i.e., computational intelligence and data mining. 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.
This book presents the select proceedings of the International Conference on Automation, Signal Processing, Instrumentation and
Control (i-CASIC) 2020. The book mainly focuses on emerging technologies in electrical systems, IoT-based instrumentation,
advanced industrial automation, and advanced image and signal processing. It also includes studies on the analysis, design and
implementation of instrumentation systems, and high-accuracy and energy-efficient controllers. The contents of this book will be
useful for beginners, researchers as well as professionals interested in instrumentation and control, and other allied fields.
The 31st European Symposium on Computer Aided Process Engineering: ESCAPE-31, Volume 50 contains the papers presented
at the 31st European Symposium of Computer Aided Process Engineering (ESCAPE) event held in Istanbul, Turkey. It is a
valuable resource for chemical engineers, chemical process engineers, researchers in industry and academia, students and
consultants in the chemical industries. Presents findings and discussions from the 31st European Symposium of Computer Aided
Process Engineering (ESCAPE) event
The book is about all aspects of computing, communication, general sciences and educational research covered at the Second
International Conference on Computer & Communication Technologies held during 24-26 July 2015 at Hyderabad. It hosted by
CMR Technical Campus in association with Division – V (Education & Research) CSI, India. After a rigorous review only quality
papers are selected and included in this book. The entire book is divided into three volumes. Three volumes cover a variety of
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topics which include medical imaging, networks, data mining, intelligent computing, software design, image processing, mobile
computing, digital signals and speech processing, video surveillance and processing, web mining, wireless sensor networks,
circuit analysis, fuzzy systems, antenna and communication systems, biomedical signal processing and applications, cloud
computing, embedded systems applications and cyber security and digital forensic. The readers of these volumes will be highly
benefited from the technical contents of the topics.
The book covers innovative research and its applications in infrastructure development and related areas. This book discusses the
state-of-art development, challenges and unsolved problems in the field of infrastructure/smart development, control engineering,
power system infrastructure, smart infrastructure, waste management and renewable energy. The solutions discussed in this book
encourage the researchers and IT professionals to put the methods into their practice.
"This book focuses on new and original research ideas and findings in three broad areas: computing, analytics, and networking
and their potential applications in the various domains of engineering - an emerging, interdisciplinary area in which a wide range of
theories and methodologies are being investigated and developed to tackle complex and challenging real-world problems. The
book also features keynote presentations and papers from the International Conference on Computing Analytics and Networking
(ICCAN 2019), which offers an open forum for scientists, researchers and technocrats in academia and industry from around the
globe to present and share state-of-the-art concepts, prototypes, and innovative research ideas in diverse fields. Providing
inspiration for postgraduate students and young researchers working in the field of computer science & engineering, the book also
discusses hardware technologies and future communication technologies, making it useful for those in the field of electronics." -Prové de l'editor.
This book focuses on the theory and application of interdependent networks. The contributors consider the influential networks
including power and energy networks, transportation networks, and social networks. The first part of the book provides the next
generation sustainability framework as well as a comprehensive introduction of smart cities with special emphasis on energy,
communication, data analytics and transportation. The second part offers solutions to performance and security challenges of
developing interdependent networks in terms of networked control systems, scalable computation platforms, and dynamic social
networks. The third part examines the role of electric vehicles in the future of sustainable interdependent networks. The fourth and
last part of this volume addresses the promises of control and management techniques for the future power grids.
This book is an open access book. This book provides an overview of the ERIGrid validation methodology for validating CPES, a
holistic power system testing method. It introduces readers to corresponding simulation and laboratory-based tools, including cosimulation, real-time simulation, and hardware-in-the-loop. Selected test cases and validation examples are provided, in order to
support the theory discussed. The book begins with an introduction to current power system testing methods and an overview of
the ERIGrid system-level validation approach. It then moves on to discuss various validation methods, concepts and tools,
including simulation and laboratory-based assessment methods. The book presents test cases and validation examples of the
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proposed methodologies and summarises the lessons learned from the holistic validation approach. In the final section of the
book, the educational aspects of these methods, the outlook for the future, and overall conclusions are discussed. Given its scope,
the book will be of interest to researchers, engineers, and laboratory personnel in the fields of power systems and smart grids, as
well as undergraduate and graduate students studying related engineering topics.
This book presents select proceedings of the Electric Power and Renewable Energy Conference 2020 (EPREC 2020). This book
provides rigorous discussions, case studies, and recent developments in emerging areas of control systems, especially, load
frequency control, wide-area monitoring, control & instrumentation, optimization, intelligent control, energy management system,
SCADA systems, etc. The contents of this book will be useful to researchers and professionals interested in control theory and its
applications to power grids and systems. The book can also be used by policy makers and power engineers involved in power
generation and distribution.
This book includes research papers from the 11th National Technical Symposium on Unmanned System Technology. Covering a
number of topics, including intelligent robotics, novel sensor technology, control algorithms, acoustics signal processing, imaging
techniques, biomimetic robots, green energy sources, and underwater communication backbones and protocols, it will appeal to
researchers developing marine technology solutions and policy-makers interested in technologies to facilitate the exploration of
coastal and oceanic regions.
Second International Conference on Intelligent Computing and Applications was the annual research conference aimed to bring
together researchers around the world to exchange research results and address open issues in all aspects of Intelligent
Computing and Applications. The main objective of the second edition of the conference for the scientists, scholars, engineers and
students from the academia and the industry is to present ongoing research activities and hence to foster research relations
between the Universities and the Industry. The theme of the conference unified the picture of contemporary intelligent computing
techniques as an integral concept that highlights the trends in computational intelligence and bridges theoretical research concepts
with applications. The conference covered vital issues ranging from intelligent computing, soft computing, and communication to
machine learning, industrial automation, process technology and robotics. This conference also provided variety of opportunities
for the delegates to exchange ideas, applications and experiences, to establish research relations and to find global partners for
future collaboration.
The two-volume set LNCS 8297 and LNCS 8298 constitutes the proceedings of the 4th International Conference on Swarm,
Evolutionary and Memetic Computing, SEMCCO 2013, held in Chennai, India, in December 2013. The total of 123 papers
presented in this volume set was carefully reviewed and selected for inclusion in the proceedings. They cover cutting-edge
research on swarm, evolutionary and memetic computing, neural and fuzzy computing and its application.
Electric power transmission relies on AC and DC grids. The extensive integration of conventional and nonconventional energy
sources and power converters into power grids has resulted in a demand for high voltage (HV), extra-high voltage (EHV), and ultraPage 3/9
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high voltage (UHV) AC/DC transmission grids in modern power systems. To ensure the security, adequacy, and reliable operation
of power systems, the practical aspects of interconnecting HV, EHV, and UHV AC/DC grids into the electric power systems, along
with their economic and environmental impacts, should be considered. The stability analysis for the planning and operation of HV,
EHV, and UHV AC/DC grids in power systems is regarded as another key issue in modern power systems. Moreover, interactions
between power converters and other power electronics devices (e.g., FACTS devices) installed on the network are other aspects
of power systems that must be addressed. This Special Issue aims to investigate the integration of HV, EHV, and UHV AC/DC
grids into modern power systems by analyzing their control, operation, protection, dynamics, planning, reliability, and security,
along with considering power quality improvement, market operations, power conversion, cybersecurity, supervisory and
monitoring, diagnostics, and prognostics systems.
Considered one of the most innovative research directions, computational intelligence (CI) embraces techniques that use global search
optimization, machine learning, approximate reasoning, and connectionist systems to develop efficient, robust, and easy-to-use solutions
amidst multiple decision variables, complex constraints, and tumultuous environments. CI techniques involve a combination of learning,
adaptation, and evolution used for intelligent applications. Computational Intelligence Paradigms for Optimization Problems Using MATLAB®/
Simulink® explores the performance of CI in terms of knowledge representation, adaptability, optimality, and processing speed for different
real-world optimization problems. Focusing on the practical implementation of CI techniques, this book: Discusses the role of CI paradigms in
engineering applications such as unit commitment and economic load dispatch, harmonic reduction, load frequency control and automatic
voltage regulation, job shop scheduling, multidepot vehicle routing, and digital image watermarking Explains the impact of CI on power
systems, control systems, industrial automation, and image processing through the above-mentioned applications Shows how to apply CI
algorithms to constraint-based optimization problems using MATLAB® m-files and Simulink® models Includes experimental analyses and
results of test systems Computational Intelligence Paradigms for Optimization Problems Using MATLAB®/ Simulink® provides a valuable
reference for industry professionals and advanced undergraduate, postgraduate, and research students.
Im ersten Teil dieser Arbeit wird ein Algorithmus vorgestellt, der spannungsabhängige Einspeisung von Wirk- und Blindleistung in den
Lastfluss-Algorithmus integriert. Es wird eine Beschleunigung von bis zu einer Größenordnung gegenüber dem derzeit gängigen Verfahren,
und eine verbesserte Robustheit erreicht.
Im zweiten Teil wird ein Phasor-Framework zur dynamischen Simulation von Stromnetzen vorgestellt. Die wesentliche Neuheit ist die
Möglichkeit der Integration von Zustandsdiagrammen direkt in die Komponentenmodelle. Damit wird eine wesentlich schnellere
Modellentwicklung ermöglicht als mit verfügbaren Tools. Im dritten Teil werden Modelle entwickelt und in das Framework integriert. Der
Schwerpunkt liegt auf einem Photovoltaik-Modell welches das dynamische P(V), Q(V) und P(f) Verhalten nach VDE 4105 im Bereich
Sekunden bis Minuten abbildet.
Im vierten Teil wird das entwickelte Phasor-Framework verwendet, um das Wiederzuschaltverhalten von Photovoltaikanlagen in einem
dieselbetriebenen Inselnetz in der Niederspannung zu untersuchen. Die Untersuchung zeigt, dass ein periodisches Ab- und Abschalten von
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Photovoltaikanlagen vorkommen kann.
The disciplines of science and engineering rely heavily on the forecasting of prospective constraints for concepts that have not yet been
proven to exist, especially in areas such as artificial intelligence. Obtaining quality solutions to the problems presented becomes increasingly
difficult due to the number of steps required to sift through the possible solutions, and the ability to solve such problems relies on the
recognition of patterns and the categorization of data into specific sets. Predictive modeling and optimization methods allow unknown events
to be categorized based on statistics and classifiers input by researchers. The Handbook of Research on Predictive Modeling and
Optimization Methods in Science and Engineering is a critical reference source that provides comprehensive information on the use of
optimization techniques and predictive models to solve real-life engineering and science problems. Through discussions on techniques such
as robust design optimization, water level prediction, and the prediction of human actions, this publication identifies solutions to developing
problems and new solutions for existing problems, making this publication a valuable resource for engineers, researchers, graduate students,
and other professionals.
This book gathers papers presented during the 4th International Conference on Electrical Engineering and Control Applications. It covers new
control system models, troubleshooting tips and complex system requirements, such as increased speed, precision and remote capabilities.
Additionally, the papers discuss not only the engineering aspects of signal processing and various practical issues in the broad field of
information transmission, but also novel technologies for communication networks and modern antenna design. This book is intended for
researchers, engineers and advanced postgraduate students in the fields of control and electrical engineering, computer science and signal
processing, as well as mechanical and chemical engineering.
The conference aims to provide a premier platform for Engineers, researchers, scientists and academicians to present their work in the
emerging areas such as Renewable Energy, Energy storage, Power Electronics & drives, Smart devices and communication systems,
Artificial Intelligence, Robotics, Networks an IoT, Control and automation etc.
This book gathers selected research papers presented at the International Conference on Power, Control and Communication Infrastructure
2019 (ICPCCI 2019), organized by the Institute of Infrastructure, Technology, Research and Management (IITRAM), Ahmedabad, Gujarat,
India, on July 4–5, 2019. It highlights the latest advances, trends and challenges in electrical power generation-integration-transmissiondistribution-conversion-storage-control, electrical machines, power quality, energy management, electrical infrastructure of future gridsbuildings-cities-transportation, energy conversion, plasma technology, renewable energy & grid integration, energy storage systems, power
electronic converters, power system protection & security, FACTS and HVDC, power quality, power system operation & control, computer
applications in power systems, energy management, energy policies & regulation, power & energy education, restructured power system,
future grids, buildings, cities & resiliency, microgrids, electrical machines & drives, transportation electrification, optimal operation, electricitygas-water coordination, condition monitoring & predictive maintenance of electric equipment, and asset management. The solutions
discussed here will encourage and inspire researchers, industry professionals and policymakers to put these methods into practice.
The 2014 Asia-Pacific Electronics and Electrical Engineering Conference (EEEC 2014) was held on December 27-28, 2014 in Shanghai,
China. EEEC has provided a platform for researchers, engineers, academicians as well as industrial professionals from all over the world to
present their research results and development activities in Electroni
This book introduces innovative and interdisciplinary applications of advanced technologies. Featuring the papers from the 10th DAYS OF
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BHAAAS (Bosnian-Herzegovinian American Academy of Arts and Sciences) held in Jahorina, Bosnia and Herzegovina on June 21–24, 2018,
it discusses a wide variety of engineering and scientific applications of the different techniques. Researchers from academic and industry
present their work and ideas, techniques and applications in the field of power systems, mechanical engineering, computer modelling and
simulations, civil engineering, robotics and biomedical engineering, information and communication technologies, computer science and
applied mathematics.
This book proposes new control and protection schemes to improve the overall stability and security of future wide-area power systems. It
focuses on the high penetration levels of renewable energy sources and distributed generation, particularly with the trend towards smart
grids. The control methods discussed can improve the overall stability in normal and abnormal operation conditions, while the protection
methods presented can be used to ensure the secure operation of systems under most severe contingencies. Presenting stability, security,
and protection methods for power systems in one concise volume, this book takes the reader on a journey from concepts and fundamentals
to the latest and future trends in each topic covered, making it an informative and intriguing read for researchers, graduate students, and
practitioners alike.
Engineering, Computational Intelligence, Robotics and Automation
Power system modelling and scripting is a quite general and ambitious title. Of course, to embrace all existing aspects of power system
modelling would lead to an encyclopedia and would be likely an impossible task. Thus, the book focuses on a subset of power system models
based on the following assumptions: (i) devices are modelled as a set of nonlinear differential algebraic equations, (ii) all alternate-current
devices are operating in three-phase balanced fundamental frequency, and (iii) the time frame of the dynamics of interest ranges from tenths
to tens of seconds. These assumptions basically restrict the analysis to transient stability phenomena and generator controls. The modelling
step is not self-sufficient. Mathematical models have to be translated into computer programming code in order to be analyzed, understood
and “experienced”. It is an object of the book to provide a general framework for a power system analysis software tool and hints for filling up
this framework with versatile programming code. This book is for all students and researchers that are looking for a quick reference on power
system models or need some guidelines for starting the challenging adventure of writing their own code.
This book comprises the select proceedings of the International Conference on Power Engineering Computing and Control (PECCON) 2019.
This volume covers several important topics such as optimal data selection and error-free data acquiring via artificial intelligence and machine
learning techniques, information and communication technologies for monitoring and control of smart grid components, and data security in
smart grid network. In addition, it also focuses on economics of renewable electricity generation, policies for distributed generation, smart ecostructures and systems. This book can be useful for beginners, researchers as well as professionals interested in the area of smart grid
technology.
This book demonstrates the concept of Fourier ptychography, a new imaging technique that bypasses the resolution limit of the employed
optics. In particular, it transforms the general challenge of high-throughput, high-resolution imaging from one that is coupled to the physical
limitations of the optics to one that is solvable through computation. Demonstrated in a tutorial form and providing many MATLAB® simulation
examples for the reader, it also discusses the experimental implementation and recent developments of Fourier ptychography. This book will
be of interest to researchers and engineers learning simulation techniques for Fourier optics and the Fourier ptychography concept.
This volume contains fifty-six revised and extended research articles, written by prominent researchers participating in the congress. Topics
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covered include electrical engineering, chemical engineering, circuits, computer science, communications systems, engineering mathematics,
systems engineering, manufacture engineering and industrial applications. This book offers theoretical advances in engineering technologies
and presents state of the art applications. It also serves as an excellent source of reference for researchers and graduate students working
with/on engineering technologies.

This book focuses on soft computing techniques for enhancing voltage security in electrical power networks. Artificial
neural networks (ANNs) have been chosen as a soft computing tool, since such networks are eminently suitable for the
study of voltage security. The different architectures of the ANNs used in this book are selected on the basis of intelligent
criteria rather than by a “brute force” method of trial and error. The fundamental aim of this book is to present a
comprehensive treatise on power system security and the simulation of power system security. The core concepts are
substantiated by suitable illustrations and computer methods. The book describes analytical aspects of operation and
characteristics of power systems from the viewpoint of voltage security. The text is self-contained and thorough. It is
intended for senior undergraduate students and postgraduate students in electrical engineering. Practicing engineers,
Electrical Control Center (ECC) operators and researchers will also find the book useful.
Microgrid technology is an emerging area, and it has numerous advantages over the conventional power grid. A
microgrid is defined as Distributed Energy Resources (DER) and interconnected loads with clearly defined electrical
boundaries that act as a single controllable entity concerning the grid. Microgrid technology enables the connection and
disconnection of the system from the grid. That is, the microgrid can operate both in grid-connected and islanded modes
of operation. Microgrid technologies are an important part of the evolving landscape of energy and power systems. Many
aspects of microgrids are discussed in this volume, including, in the early chapters of the book, the various types of
energy storage systems, power and energy management for microgrids, power electronics interface for AC & DC
microgrids, battery management systems for microgrid applications, power system analysis for microgrids, and many
others. The middle section of the book presents the power quality problems in microgrid systems and its mitigations,
gives an overview of various power quality problems and its solutions, describes the PSO algorithm based UPQC
controller for power quality enhancement, describes the power quality enhancement and grid support through a solar
energy conversion system, presents the fuzzy logic-based power quality assessments, and covers various power quality
indices. The final chapters in the book present the recent advancements in the microgrids, applications of Internet of
Things (IoT) for microgrids, the application of artificial intelligent techniques, modeling of green energy smart meter for
microgrids, communication networks for microgrids, and other aspects of microgrid technologies. Valuable as a learning
tool for beginners in this area as well as a daily reference for engineers and scientists working in the area of microgrids,
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this is a must-have for any library.
This book brings together several aspects of hosting capacity (HC) assessment and enhancement of modern electrical
power systems, HC is a key enabler for affordable, reliable and renewable energy sources, that will aid in transitioning
away from traditional high-carbon energy sources. The chapters provide insight into the state of the art on current hosting
capacity concepts, restrictive performance limits, distribution network operators and network planners’ viewpoints, and
the cutting-edge technologies deployed worldwide for hosting capacity enhancement. Written by leading experts in
power, control, and renewable energy resources. This book is beneficial to distribution system operators, network
planners, distribution generation investors, and researchers in this field. Due to its broad scope, it is an ideal resource for
students in advanced graduate-level courses and special topics in the field of hosting capacity assessment and
enhancement in modern electrical power systems.
Optimal Coordination of Power Protective Devices with Illustrative Examples Provides practical guidance on the
coordination issue of power protective relays and fuses Protecting electrical power systems requires devices that isolate
the components that are under fault while keeping the rest of the system stable. Optimal Coordination of Power
Protective Devices with Illustrative Examples provides a thorough introduction to the optimal coordination of power
systems protection using fuses and protective relays. Integrating fundamental theory and real-world practice, the text
begins with an overview of power system protection and optimization, followed by a systematic description of the
essential steps in designing optimal coordinators using only directional overcurrent relays. Subsequent chapters present
mathematical formulations for solving many standard test systems, and cover a variety of popular hybrid optimization
schemes and their mechanisms. The author also discusses a selection of advanced topics and extended applications
including adaptive optimal coordination, optimal coordination with multiple time-current curves, and optimally coordinating
multiple types of protective devices. Optimal Coordination of Power Protective Devices: Covers fuses and overcurrent,
directional overcurrent, and distance relays Explains the relation between fault current and operating time of protective
relays Discusses performance and design criteria such as sensitivity, speed, and simplicity Includes an up-to-date
literature review and a detailed overview of the fundamentals of power system protection Features numerous illustrative
examples, practical case studies, and programs coded in MATLAB® programming language Optimal Coordination of
Power Protective Devices with Illustrative Examples is the perfect textbook for instructors in electric power system
protection courses, and a must-have reference for protection engineers in power electric companies, and for researchers
and industry professionals specializing in power system protection.
Power system capability can be increased by the use of Flexible AC Transmission System devices (FACTS) in
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transmission systems experiencing high power flows. This thesis presents an analysis of one of these devices, namely, a
Static Synchronous Series Compensator (SSSC). Voltage Source Converter (VSC) based FACTS is the most recent
approach in FACTS technology. The SSSC is the key series compensation devices that open up new opportunities to
control the power on transmission systems in order to enhance their utilization, increase power transfer capability and to
improve voltage profile. In order to perform an investigation, an exact model of a 6-pulse GTO converter, is used as the
basic building block of SSSC. Then by using a 9-bus test system the effects of SSSC on voltage stability in power
systems are examined using MATLAB and PSCAD software. The optimal location of this controller is determined by
analyze the lowest bus voltage profile. The 9-bus system parameters such as line voltage, line current, reactive power,
Q, and real power, P, transmissions are observed when the SSSC is applied to the system.
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