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Springer Handbook of Power Systems Konstantin O. Papailiou 2021-04-12 This handbook offers a comprehensive
source for electrical power professionals. It covers all elementary topics related to the design, development,
operation and management of power systems, and provides an insight from worldwide key players in the electrical power
systems industry. Edited by a renowned leader and expert in Power Systems, the book highlights international
professionals’ longstanding experiences and addresses the requirements of practitioners but also of newcomers in this
field in finding a solution for their problems. The structure of the book follows the physical structure of the power
system from the fundamentals through components and equipment to the overall system. In addition the handbook
covers certain horizontal matters, for example "Energy fundamentals", "High voltage engineering", and "High current
and contact technology" and thus intends to become the major one-stop reference for all issues related to the
electrical power system.
Power Electronics in Renewable Energy Systems and Smart Grid Bimal K. Bose 2019-07-30 This book is an advanced
approach to power electronics specifically in terms of renewable energy systems and smart grid. The fourteen chapters
are updated and extended versions of the invited papers in the Proc. IEEE special issue of November 2017, contributed by
a group of invited authors who are international authorities in their field. The application-oriented chapters are
tutorial oriented, with technology status review. The book also includes examples of applications and discussions of
future perspectives.
Electromagnetic Transients in Transformer and Rotating Machine Windings Su, Charles Q. 2012-07-31 "This book
explores relevant theoretical frameworks, the latest empirical research findings, and industry-approved techniques in
this field of electromagnetic transient phenomena"--Provided by publisher.
Cable System Transients Akihiro Ametani 2015-08-10 This book deals with the electromagnetic transients in
cablesystems. The cable structures, methods to derive the parameters ofthe equivalent circuits for cables, and
analysis methods forcalculating electromagnetic transients in power systems, and thecharacteristics of
electromagnetic transients in cable systems, areall covered in this state of the art reference written by theleading
pioneer in the field. Ametani is a distinguished authorwith a lifetime experience in the field of transient modeling inpower
systems, and the technical merit is thusunquestionable. The book will provide researchers andstudents wishing to
refresh their knowledge in the subject areawith an in-depth understanding of the basic concepts of power cablemodeling.
This involves the development of mathematicalmodels of cables based on the true distributive nature of both thecable
series impedance and shunt admittance parameters, concomitantwith a consideration of the frequency dependence of
theseparameters and their impact on the cable propagation constant andits surge impedance. A comparison between
simulated results andpractical results is made for the purposes of validation of themodeling techniques developed. All
the fundamental concepts of accurate modeling of transients,particularly in AC cables, are very well covered in the
contentsand the validation procedures of the models developed are includedthrough comparison of simulated results
with practical/measuredresults. The contents also include many of the emerging issuesassociated with cable system
transients in distributed resourcessuch as wind farms and solar power plants.
Power System Modelling and Scripting Federico Milano 2010-09-08 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.
Numerical Analysis of Power System Transients and Dynamics Akihiro Ametani 2014-12 This book describes the three
major power system transients and dynamics simulation tools based on a circuit-theory approach that are widely used
all over the world (EMTP-ATP, EMTP-RV and EMTDC/PSCAD), together with other powerful simulation tools such
as XTAP. In the first part of the book, the basics of circuit-theory based simulation tools and of numerical
electromagnetic analysis methods are explained, various simulation tools are introduced and the features, strengths
and weaknesses are described together with some application examples. In the second part, various transient and
dynamic phenomena in power systems are investigated and studied by applying the numerical analysis tools, including:
transients in various components related to a renewable system; surges on wind farm and collection systems;
protective devices such as fault locators and high-speed switchgear; overvoltages in a power system; dynamic
phenomena in FACTS, especially STATCOM (Static Synchronous Compensator); the application of SVC to a cable
system; and grounding systems. Combining underlying theory with real-world examples, this book will be of use to
researchers involved in analysis of power systems for development and optimization, and professionals and advanced
students working with power systems in general.
Systems, Controls, Embedded Systems, Energy, and Machines Richard C. Dorf 2016-04-19 In two editions spanning more
than a decade, The Electrical Engineering Handbook stands as the definitive reference to the multidisciplinary field of
electrical engineering. Our knowledge continues to grow, and so does the Handbook. For the third edition, it has
expanded into a set of six books carefully focused on a specialized area or field of study. Each book represents a
concise yet definitive collection of key concepts, models, and equations in its respective domain, thoughtfully gathered
for convenient access. Systems, Controls, Embedded Systems, Energy, and Machines explores in detail the fields of
energy devices, machines, and systems as well as control systems. It provides all of the fundamental concepts needed
for thorough, in-depth understanding of each area and devotes special attention to the emerging area of embedded
systems. Each article includes defining terms, references, and sources of further information. Encompassing the work of
the world's foremost experts in their respective specialties, Systems, Controls, Embedded Systems, Energy, and Machines
features the latest developments, the broadest scope of coverage, and new material on human-computer interaction.
Flexible Ac Transmission Systems (FACTS) Yong-Hua Song 1999 Provides a comprehensive guide to FACTS, covering
all the major aspects in research and development of FACTS technology.
Metaheuristics Algorithms in Power Systems Erik Cuevas 2019-01-11 This book discusses the use of efficient
metaheuristic algorithms to solve diverse power system problems, providing an overview of the various aspects of
metaheuristic methods to enable readers to gain a comprehensive understanding of the field and of conducting studies on
specific metaheuristic algorithms related to power-system applications. By bridging the gap between recent
metaheuristic techniques and novel power system methods that benefit from the convenience of metaheuristic methods, it
offers power system practitioners who are not metaheuristic computation researchers insights into the techniques,
which go beyond simple theoretical tools and have been adapted to solve important problems that commonly arise. On
the other hand, members of the metaheuristic computation community learn how power engineering problems can be
translated into optimization tasks, and it is also of interest to engineers and application developers. Further, since
each chapter can be read independently, the relevant information can be quickly found. Power systems is a
multidisciplinary field that addresses the multiple approaches used for design and analysis in areas ranging from signal
processing, and electronics to computational intelligence, including the current trend of metaheuristic computation.
Use of Voltage Stability Assessment and Transient Stability Assessment Tools in Grid Operations Sarma (NDR)
Nuthalapati 2021-05-28 This book brings together real-world accounts of using voltage stability assessment
(VSA) and transient stability assessment (TSA) tools for grid management. Chapters are written by leading experts in
the field who have used these tools to manage their grids and can provide readers with a unique and international
perspective. Case studies and success stories are presented by those who have used these tools in the field, making this
book a useful reference for different utilities worldwide that are looking into implementing these tools, as well as
students and practicing engineers who are interested in learning the real-time applications of VSA and TSA for grid
operation.
Proceedings of the International Conference on Frontiers of Intelligent Computing: Theory and Applications (FICTA)
Suresh Chandra Satapathy 2012-12-14 The volume contains the papers presented at FICTA 2012: International
Conference on Frontiers in Intelligent Computing: Theory and Applications held on December 22-23, 2012 in
Bhubaneswar engineering College, Bhubaneswar, Odissa, India. It contains 86 papers contributed by authors from the
globe. These research papers mainly focused on application of intelligent techniques which includes evolutionary
computation techniques like genetic algorithm, particle swarm optimization techniques, teaching-learning based
optimization etc for various engineering applications such as data mining, image processing, cloud computing, networking
etc.
Engineering Asset Management and Infrastructure Sustainability Joseph Mathew 2012-05-11 Engineering Asset
Management 2010 represents state-of-the art trends and developments in the emerging field of engineering asset
management as presented at the Fifth World Congress on Engineering Asset Management (WCEAM). The proceedings of
the WCEAM 2010 is an excellent reference for practitioners, researchers and students in the multidisciplinary field of
asset management, covering topics such as: Asset condition monitoring and intelligent maintenance Asset data
warehousing, data mining and fusion Asset performance and level-of-service models Design and life-cycle integrity of
physical assets Education and training in asset management Engineering standards in asset management Fault diagnosis
and prognostics Financial analysis methods for physical assets Human dimensions in integrated asset management
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Information quality management Information systems and knowledge management Intelligent sensors and devices
Maintenance strategies in asset management Optimisation decisions in asset management Risk management in asset
management Strategic asset management Sustainability in asset management
Neural Information Processing Derong Liu 2017-11-07 The six volume set LNCS 10634, LNCS 10635, LNCS 10636,
LNCS 10637, LNCS 10638, and LNCS 10639 constitues the proceedings of the 24rd International Conference on
Neural Information Processing, ICONIP 2017, held in Guangzhou, China, in November 2017. The 563 full papers
presented were carefully reviewed and selected from 856 submissions. The 6 volumes are organized in topical sections
on Machine Learning, Reinforcement Learning, Big Data Analysis, Deep Learning, Brain-Computer Interface, Computational
Finance, Computer Vision, Neurodynamics, Sensory Perception and Decision Making, Computational Intelligence, Neural
Data Analysis, Biomedical Engineering, Emotion and Bayesian Networks, Data Mining, Time-Series Analysis, Social
Networks, Bioinformatics, Information Security and Social Cognition, Robotics and Control, Pattern Recognition,
Neuromorphic Hardware and Speech Processing.
Electric Power Systems Research Ying-Yi Hong 2018-04-06 This book is a printed edition of the Special Issue "Electric
Power Systems Research" that was published in Energies
Power Systems Electromagnetic Transients Simulation Neville Watson 2003 Accurate knowledge of electromagnetic
power system transients is crucial to the operation of an economic, efficient and environmentally-friendly power
system network, without compromising on the reliability and quality of the electrical power supply. Simulation has
become a universal tool for the analysis of power system electromagnetic transients and yet is rarely covered indepth in undergraduate programmes. It is likely to become core material in future courses. The primary objective of this
book is to describe the application of efficient computational techniques to the solution of electromagnetic transient
problems in systems of any size and topology, involving linear and nonlinear components. The text provides an in-depth
knowledge of the different techniques that can be employed to simulate the electromagnetic transients associated with
the various components within a power system network, setting up mathematical models and comparing different models
for accuracy, computational requirements, etc. Written primarily for advanced electrical engineering students, the
text includes basic examples to clarify difficult concepts. Considering the present lack of training in this area, many
practising power engineers, in all aspects of the power industry, will find the book of immense value in their professional
work.
Electrical Engineer's Reference Book M. A. Laughton 2002-09-27 For ease of use, this edition has been divided into the
following subject sections: general principles; materials and processes; control, power electronics and drives;
environment; power generation; transmission and distribution; power systems; sectors of electricity use. New chapters
and major revisions include: industrial instrumentation; digital control systems; programmable controllers; electronic
power conversion; environmental control; hazardous area technology; electromagnetic compatibility; alternative
energy sources; alternating current generators; electromagnetic transients; power system planning; reactive power
plant and FACTS controllers; electricity economics and trading; power quality. *An essential source of techniques,
data and principles for all practising electrical engineers *Written by an international team of experts from engineering
companies and universities *Includes a major new section on control systems, PLCs and microprocessors
HVDC Transmission Chan-Ki Kim 2009-07-23 HVDC is a critical solution to several major problems encountered when
trying to maintain systemic links and quality in large-scale renewable energy environments. HDVC can resolve a number
of issues, including voltage stability of AC power networks, reducing fault current, and optimal management of
electric power, ensuring the technology will play an increasingly important role in the electric power industry. To
address the pressing need for an up-to-date and comprehensive treatment of the subject, Kim, Sood, Jang, Lim and Lee
have collaborated to produce this key text and reference. Combining classroom-tested materials from North America
and Asia, HVDC Transmission compactly summarizes the latest research results, and includes the insights of experts
from power systems, power electronics, and simulation backgrounds. The authors walk readers through basic theory
and practical applications, while also providing the broader historical context and future development of HVDC
technology. Presents case studies covering basic and advanced HVDC deployments headed by world-renowned experts
Demonstrates how to design, analyze and maintain HVDC systems in the field Provides updates on new HVDC
technologies, such as active power filters, PWM, VSC, and 800 KV systems Rounds out readers' understanding with
chapters dedicated to the key areas of simulation and main circuit design Introduces wind power system interconnection
with HVDC Arms readers with an understanding of future HVDC trends Balancing theoretical instruction with
practical application, HVDC Transmission delivers comprehensive working knowledge to power utility engineers, power
transmission researchers, and advanced undergraduates and postgraduates in power engineering programs. The book is
also a useful reference to for engineers and students focused on closely related areas such as renewable energy and
power system planning.
Intelligent Systems and Signal Processing in Power Engineering Abhisek Ukil 2007-09-23 This highly experienced author
sets out to build a bridge between two inter-disciplinary power engineering practices. The book looks into two major
fields used in modern power systems: intelligent systems and the signal processing. The intelligent systems section
comprises fuzzy logic, neural network and support vector machine. The author looks at relevant theories on the
topics without assuming much particular background. Following the theoretical basics, he studies their applications in
various problems in power engineering, like, load forecasting, phase balancing, or disturbance analysis.
Introduction to Transients in Electrical Circuits Jos Carlos Goulart de Siqueira 2021-08-13 This book integrates
analytical and digital solutions through Alternative Transients Program (ATP) software, recognized for its use all
over the world in academia and in the electric power industry, utilizing a didactic approach appropriate for graduate
students and industry professionals alike. This book presents an approach to solving singular-function differential
equations representing the transient and steady-state dynamics of a circuit in a structured manner, and without the
need for physical reasoning to set initial conditions to zero plus (0+). It also provides, for each problem presented, the
exact analytical solution as well as the corresponding digital solution through a computer program based on the
Electromagnetics Transients Program (EMTP). Of interest to undergraduate and graduate students, as well as
industry practitioners, this book fills the gap between classic works in the field of electrical circuits and more
advanced works in the field of transients in electrical power systems, facilitating a full understanding of digital and
analytical modeling and solution of transients in basic circuits.
Transient Analysis of Power Systems Juan A. Martinez-Velasco 2015-01-07
Advancements in Real-Time Simulation of Power and Energy Systems Panos Kotsampopoulos 2021-05-20 Modern
power and energy systems are characterized by the wide integration of distributed generation, storage and electric
vehicles, adoption of ICT solutions, and interconnection of different energy carriers and consumer engagement, posing
new challenges and creating new opportunities. Advanced testing and validation methods are needed to efficiently
validate power equipment and controls in the contemporary complex environment and support the transition to a
cleaner and sustainable energy system. Real-time hardware-in-the-loop (HIL) simulation has proven to be an effective
method for validating and de-risking power system equipment in highly realistic, flexible, and repeatable conditions.
Controller hardware-in-the-loop (CHIL) and power hardware-in-the-loop (PHIL) are the two main HIL simulation
methods used in industry and academia that contribute to system-level testing enhancement by exploiting the flexibility
of digital simulations in testing actual controllers and power equipment. This book addresses recent advances in realtime HIL simulation in several domains (also in new and promising areas), including technique improvements to promote
its wider use. It is composed of 14 papers dealing with advances in HIL testing of power electronic converters, power
system protection, modeling for real-time digital simulation, co-simulation, geographically distributed HIL, and
multiphysics HIL, among other topics.
Power System Transients Juan A. Martinez-Velasco 2017-12-19 Despite the powerful numerical techniques and
graphical user interfaces available in present software tools for power system transients, a lack of reliable tests
and conversion procedures generally makes determination of parameters the most challenging part of creating a model.
Illustrates Parameter Determination for Real-World Applications Geared toward both students and professionals
with at least some basic knowledge of electromagnetic transient analysis, Power System Transients: Parameter
Determination summarizes current procedures and techniques for the determination of transient parameters for six basic
power components: overhead line, insulated cable, transformer, synchronous machine, surge arrester, and circuit
breaker. An expansion on papers published in the IEEE Transactions on Power Delivery, this text helps those using
transient simulation tools (e.g., EMTP-like tools) to select the optimal determination method for their particular
model, and it addresses commonly encountered problems, including: Lack of information Testing setups and measurements
that are not recognized in international standards Insufficient studies to validate models, mainly those used in highfrequency transients Current built-in models that do not cover all requirements Illustrated with case studies, this
book provides modeling guidelines for the selection of adequate representations for main components. It discusses how
to collect the information needed to obtain model parameters and also reviews procedures for deriving them. Appendices
summarize updated techniques for identifying linear systems from frequency responses and review capabilities and
limitations of simulation tools. Emphasizing standards, this book is a clear and concise presentation of key aspects in
creating an adequate and reliable transient model.
Vector and Parallel Processing - VECPAR'96 Portugal) International Conference on Vector and Parallel
Processing-Systems and Applications (2nd : 1996 : Porto 1997-04-09 This book constitutes a carefully arranged
selection of revised full papers chosen from the presentations given at the Second International Conference on Vector
and Parallel Processing - Systems and Applications, VECPAR'96, held in Porto, Portugal, in September 1996. Besides
10 invited papers by internationally leading experts, 17 papers were accepted from the submitted conference papers for
inclusion in this documentation following a second round of refereeing. A broad spectrum of topics and applications
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for which parallelism contributes to progress is covered, among them parallel linear algebra, computational fluid
dynamics, data parallelism, implementational issues, optimization, finite element computations, simulation, and
visualisation.
Real-Time Electromagnetic Transient Simulation of AC-DC Networks Venkata Dinavahi 2021-06-22 Explore a
comprehensive and state-of-the-art presentation of real-time electromagnetic transient simulation technology by
leaders in the field Real-Time Electromagnetic Transient Simulation of AC-DC Networks delivers a detailed exposition
of field programmable gate array (FPGA) hardware based real-time electromagnetic transient (EMT) emulation for all
fundamental equipment used in AC-DC power grids. The book focuses specifically on detailed device-level models for
their hardware realization in a massively parallel and deeply pipelined manner as well as decomposition techniques for
emulating large systems. Each chapter contains fundamental concepts, apparatus models, solution algorithms, and
hardware emulation to assist the reader in understanding the material contained within. Case studies are peppered
throughout the book, ranging from small didactic test circuits to realistically sized large-scale AC-DC grids. The
book also provides introductions to FPGA and hardware-in-the-loop (HIL) emulation procedures, and large-scale
networks constructed by the foundational components described in earlier chapters. With a strong focus on highvoltage direct-current power transmission grid applications, Real-Time Electromagnetic Transient Simulation of ACDC Networks covers both system-level and device-level mathematical models. Readers will also enjoy the inclusion of:
A thorough introduction to field programmable gate array technology, including the evolution of FPGAs, technology
trends, hardware architectures, and programming tools An exploration of classical power system components, e.g.,
linear and nonlinear passive power system components, transmission lines, power transformers, rotating machines, and
protective relays A comprehensive discussion of power semiconductor switches and converters, i.e., AC-DC and DC-DC
converters, and specific power electronic apparatus such as DC circuit breakers An examination of decomposition
techniques used at the equipment-level as well as the large-scale system-level for real-time EMT emulation of AC-DC
networks Chapters that are supported by simulation results from well-defined test cases and the corresponding
system parameters are provided in the Appendix Perfect for graduate students and professional engineers studying or
working in electrical power engineering, Real-Time Electromagnetic Transient Simulation of AC-DC Networks will also
earn a place in the libraries of simulation specialists, senior modeling and simulation engineers, planning and design
engineers, and system studies engineers.
Transient Analysis of Power Systems Juan A. Martinez-Velasco 2020-01-28 A hands-on introduction to advanced
applications of power system transients with practical examples Transient Analysis of Power Systems: A Practical
Approach offers an authoritative guide to the traditional capabilities and the new software and hardware
approaches that can be used to carry out transient studies and make possible new and more complex research. The book
explores a wide range of topics from an introduction to the subject to a review of the many advanced applications,
involving the creation of custom-made models and tools and the application of multicore environments for advanced
studies. The authors cover the general aspects of the transient analysis such as modelling guidelines, solution
techniques and capabilities of a transient tool. The book also explores the usual application of a transient tool
including over-voltages, power quality studies and simulation of power electronics devices. In addition, it contains an
introduction to the transient analysis using the ATP. All the studies are supported by practical examples and
simulation results. This important book: Summarises modelling guidelines and solution techniques used in transient
analysis of power systems Provides a collection of practical examples with a detailed introduction and a discussion
of results Includes a collection of case studies that illustrate how a simulation tool can be used for building
environments that can be applied to both analysis and design of power systems Offers guidelines for building custommade models and libraries of modules, supported by some practical examples Facilitates application of a transients
tool to fields hardly covered with other time-domain simulation tools Includes a companion website with data (input)
files of examples presented, case studies and power point presentations used to support cases studies Written for
EMTP users, electrical engineers, Transient Analysis of Power Systems is a hands-on and practical guide to advanced
applications of power system transients that includes a range of practical examples.
Power Systems Electromagnetic Transients Simulation Neville Watson 2019-01-30 Accurate knowledge of
electromagnetic power system transients is crucial to the operation of an economic, efficient and environmentally
friendly power systems network without compromising on the reliability and quality of electrical power supply.
Electromagnetic transient (EMT) simulation has therefore become a universal tool for the analysis of power system
electromagnetic transients in the range of nanoseconds to seconds, and is the backbone for the design and planning of
power systems, as well as for the investigation of problems. In this fully revised and updated new edition of this
classic book, a thorough review of EMT simulation is provided, with many simple examples included to clarify difficult
concepts. Topics covered include analysis of continuous and discrete systems; state variable analysis; numerical
integrator substitution; the root-matching method; transmission lines and cables; transformers and rotating plant;
control and protection; power electronic systems; frequency-dependent network equivalents; steady-state
assessment; mixed time-frame simulation; transient simulation in real-time; and applications.
Electromagnetic Computation Methods for Lightning Surge Protection Studies Yoshihiro Baba 2016-04-25 Presents
current research into electromagnetic computation theories with particular emphasis on Finite-Difference Time-Domain
Method This book is the first to consolidate current research and to examine the theories of electromagnetic
computation methods in relation to lightning surge protection. The authors introduce and compare existing
electromagnetic computation methods such as the method of moments (MOM), the partial element equivalent circuit
(PEEC), the finite element method (FEM), the transmission-line modeling (TLM) method, and the finite-difference timedomain (FDTD) method. The application of FDTD method to lightning protection studies is a topic that has matured
through many practical applications in the past decade, and the authors explain the derivation of Maxwell’s
equations required by the FDTD, and modeling of various electrical components needed in computing lightning
electromagnetic fields and surges with the FDTD method. The book describes the application of FDTD method to current
and emerging problems of lightning surge protection of continuously more complex installations, particularly in
critical infrastructures of energy and information, such as overhead power lines, air-insulated sub-stations, wind
turbine generator towers and telecommunication towers. Both authors are internationally recognized experts in the
area of lightning study and this is the first book to present current research in lightning surge protection Examines in
detail why lightning surges occur and what can be done to protect against them Includes theories of electromagnetic
computation methods and many examples of their application Accompanied by a sample printed program based on the
finite-difference time-domain (FDTD) method written in C++ program
Introduction to FACTS Controllers Kalyan K. Sen 2009-10-13 Demystifies FACTS controllers, offering solutions
to power control and power flow problems Flexible alternating current transmission systems (FACTS) controllers
represent one of the most important technological advances in recent years, both enhancing controllability and
increasing power transfer capacity of electric power transmission networks. This timely publication serves as an
applications manual, offering readers clear instructions on how to model, design, build, evaluate, and install FACTS
controllers. Authors Kalyan Sen and Mey Ling Sen share their two decades of experience in FACTS controller research
and implementation, including their own pioneering FACTS design breakthroughs. Readers gain a solid foundation in all
aspects of FACTS controllers, including: Basic underlying theories Step-by-step evolution of FACTS controller
development Guidelines for selecting the right FACTS controller Sample computer simulations in EMTP programming
language Key differences in modeling such FACTS controllers as the voltage regulating transformer, phase angle
regulator, and unified power flow controller Modeling techniques and control implementations for the three basic
VSC-based FACTS controllers—STATCOM, SSSC, and UPFC In addition, the book describes a new type of FACTS
controller, the Sen Transformer, which is based on technology developed by the authors. An appendix presents all the
sample models that are discussed in the book, and the accompanying FTP site offers many more downloadable sample
models as well as the full-color photographs that appear throughout the book. This book is essential reading for
practitioners and students of power engineering around the world, offering viable solutions to the increasing problems
of grid congestion and power flow limitations in electric power transmission systems.
Power System Harmonics Jos Arrillaga 2004-06-25 Harmonic distortion problems include equipment overheating,
motor failures, capacitor failure and inaccurate power metering. The topic of power system harmonics was covered
for the first time 20 years ago and the first edition has become a standard reference work in this area. Unprecedented
developments in power electronic devices and their integration at all levels in the power system require a new look at
the causes and effects of these problems, and the state of hardware and software available for harmonic assessment.
Following the successful first edition, this second edition of Power System Harmonics maintains the practical
approach to the subject and discusses the impact of advanced power electronic technology on instrumentation,
simulation, standards and active harmonic elimination techniques. Features include: A new chapter on modern digital
instrumentation techniques. Added sections on active filters and modern distorting devices such as FACTS devices,
multilevel conversion, current source, voltage source inverters and turn-OFF-related power electronic devices.
References to international standards for harmonics and inter-harmonics. Numerical examples of technique application.
Offering a comprehensive understanding of power systems, this book is an asset to power engineers involved in the
planning, design and operation of power system generation, transmission and distribution. Researchers and postgraduate
students in the field will also benefit from this useful reference.
Harmonics in Offshore Wind Power Plants Jakob B rholm Glasdam 2015-10-26 This book reports on cutting-edge
findings regarding harmonic stability assessment for offshore wind power plants (OWPPs). It presents a timely
investigation of the harmonic stability interaction between OWPPs on the one hand, and associated control systems in
the wind turbines and other power electronic devices in the transmission system on the other. The book particularly
focuses on voltage-sourced converter high-voltage direct current (VSC-HVDC) and static compensator

(STATCOM) systems. From a practical perspective, the book reports on appropriate models for power electronic
devices. It describes how the frequency domain evaluation approach can be assessed by comparing results obtained with
the Nyquist stability criterion against the more detailed electromagnetic transient based model realized in the
PSCAD/EMTDC simulation program. The book also provides a concise yet complete overview of large OWPPs that
incorporate power electronic devices on a broad scale, and highlights selected challenges and opportunities in the
context of real-world applications.
Victor Becerra 2019-06-24 Unmanned aerial vehicles (UAVs) are
being increasingly used in different applications in both military and civilian domains. These applications include
surveillance, reconnaissance, remote sensing, target acquisition, border patrol, infrastructure monitoring, aerial
imaging, industrial inspection, and emergency medical aid. Vehicles that can be considered autonomous must be able to
make decisions and react to events without direct intervention by humans. Although some UAVs are able to perform
increasingly complex autonomous manoeuvres, most UAVs are not fully autonomous; instead, they are mostly
operated remotely by humans. To make UAVs fully autonomous, many technological and algorithmic developments are
still required. For instance, UAVs will need to improve their sensing of obstacles and subsequent avoidance. This
becomes particularly important as autonomous UAVs start to operate in civilian airspaces that are occupied by
other aircraft. The aim of this volume is to bring together the work of leading researchers and practitioners in the field
of unmanned aerial vehicles with a common interest in their autonomy. The contributions that are part of this volume
present key challenges associated with the autonomous control of unmanned aerial vehicles, and propose solution
methodologies to address such challenges, analyse the proposed methodologies, and evaluate their performance.
Parallel Dynamic and Transient Simulation of Large-Scale Power Systems Venkata Dinavahi 2022-01-01 This
textbook introduces methods of accelerating transient stability (dynamic) simulation and electromagnetic transient
simulation on massively parallel processors for large-scale AC-DC grids – two of the most common and
computationally onerous studies done by energy control centers and research laboratories for the planning, design,
and operation of such integrated grids for ensuring the security and reliability of electric power. Simulation case
studies provided in the book range from small didactic test circuits to realistic-sized AC-DC grids, and special emphasis
is placed on detailed device-level multi-physics models for power system equipment and decomposition techniques for
simulating large-scale systems. Parallel Dynamic and Transient Simulation of Large-Scale Power Systems: A High
Performance Computing Solution is a comprehensive state-of-the-art guide for upper-level undergraduate and graduate
students in power systems engineering. Practicing engineers, software developers, and scientists working in the power
and energy industry will find it to be a timely and valuable reference for solving potential problems in their design and
development activities. Detailed device-level electro-thermal modeling for power electronic systems in DC grids;
Provides comprehensive dynamic and transient simulation of integrated large-scale AC-DC grids; Offers detailed models
of renewable energy system models.
Electromagnetic Transients in Power Systems Pritindra Chowdhuri 1996 Electromagnetic transients in power systems
are generated
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lightning and switching surges and can result in frequent and costly failures of electrical systems.
This book explains modern theories of the generation, propagation and interaction of electrical transients with
electrical systems. It also covers practices for the protection of electrical systems against transients.Presents the
basic mathematical and physical principles of electromagnetic transients. -- Addresses topics that are of prime
importance to the electric power industry today, including lightning-induced voltages on overhead lines, protection of
substations, and the effects of transient on low-voltage systems. -- Includes problems to facilitate understanding of
the various topics.
Computer Modelling of Electrical Power Systems J. Arrillaga 2001 Computer models can be used to simulate the
changing states of electrical power systems. Such simulations enable the power engineer to study performance and
predict disturbances. Focusing on the performance of the power system boosted by the FACTS. (Flexible Alternate
Current Transmission Systems), this timely update of a highly successful text responds to recent developments in
power electronics. Comprehensive coverage includes: The mathematical background, algorithms and the basic tools
needed to study complex power systems, their interaction and likely response to different types of network pathologies
or disturbances The latest improvements in network modelling techniques Power electronics equipment Written by an
internationally renowned author in the field, this text is a valuable reference resource for practising engineers
responsible for power supply systems as well as electrical engineering postgraduates.
The Theory of Fault Travel Waves and Its Application Xinzhou Dong
Akihiro Ametani 2016-11-18 This new edition covers a wide area from transients in power
systems—including the basic theory, analytical calculations, EMTP simulations, computations by numerical
electromagnetic analysis methods, and field test results—to electromagnetic disturbances in the field on EMC and
control engineering. Not only does it show how a transient on a single-phase line can be explained from a physical
viewpoint, but it then explains how it can be solved analytically by an electric circuit theory. Approximate formulas,
which can be calculated by a pocket calculator, are presented so that a transient can be analytically evaluated by
a simple hand calculation. Since a real power line is three-phase, this book includes a theory that deals with a multiphase line for practical application. In addition, methods for tackling a real transient in a power system are
introduced. This new edition contains three completely revised and updated chapters, as well as two new chapters on
grounding and numerical methods.
Applications of Power Electronics Frede Blaabjerg 2019-06-24 Power electronics technology is still an emerging
technology, and it has found its way into many applications, from renewable energy generation (i.e., wind power and
solar power) to electrical vehicles (EVs), biomedical devices, and small appliances, such as laptop chargers. In the
near future, electrical energy will be provided and handled by power electronics and consumed through power
electronics; this not only will intensify the role of power electronics technology in power conversion processes, but
also implies that power systems are undergoing a paradigm shift, from centralized distribution to distributed
generation. Today, more than 1000 GW of renewable energy generation sources (photovoltaic (PV) and wind) have
been installed, all of which are handled by power electronics technology. The main aim of this book is to highlight and
address recent breakthroughs in the range of emerging applications in power electronics and in harmonic and
electromagnetic interference (EMI) issues at device and system levels as discussed in robust and reliable power
electronics technologies, including fault prognosis and diagnosis technique stability of grid-connected converters and
smart control of power electronics in devices, microgrids, and at system levels.
Advances in Electric Power and Energy Mohamed E. El-Hawary 2021-03-03 A guide to the role of static state
estimation in the mitigation of potential system failures With contributions from a noted panel of experts on the topic,
Advances in Electric Power and Energy: Static State Estimation addresses the wide-range of issues concerning static
state estimation as a main energy control function and major tool for evaluating prevailing operating conditions in
electric power systems worldwide. This book is an essential guide for system operators who must be fully aware of
potential threats to the integrity of their own and neighboring systems. The contributors provide an overview of the
topic and review common threats such as cascading black-outs to model-based anomaly detection to the operation of
micro-grids and much more. The book also includes a discussion of an effective mathematical programming approach to
state estimation in power systems. Advances in Electric Power and Energy reviews the most recent developments in the
field and: Offers an introduction to the topic to help non-experts (and professionals) get up-to-date on static state
estimation Covers the essential information needed to understand power system state estimation written by experts on
the subject Discusses a mathematical programming approach Written for electric power system planners, operators,
consultants, power system software developers, and academics, Advances in Electric Power and Energy is the
authoritative guide to the topic with contributions from experts who review the most recent developments.
Electric Energy Systems Antonio Gomez-Exposito 2018-06-14 Electric Energy Systems, Second Edition provides an
analysis of electric generation and transmission systems that addresses diverse regulatory issues. It includes
fundamental background topics, such as load flow, short circuit analysis, and economic dispatch, as well as
advanced topics, such as harmonic load flow, state estimation, voltage and frequency control, electromagnetic
transients, etc. The new edition features updated material throughout the text and new sections throughout the
chapters. It covers current issues in the industry, including renewable generation with associated control and
scheduling problems, HVDC transmission, and use of synchrophasors (PMUs). The text explores more sophisticated
protections and the new roles of demand, side management, etc. Written by internationally recognized specialists, the
text contains a wide range of worked out examples along with numerous exercises and solutions to enhance
understanding of the material. Features Integrates technical and economic analyses of electric energy systems. Covers
HVDC transmission. Addresses renewable generation and the associated control and scheduling problems. Analyzes
electricity markets, electromagnetic transients, and harmonic load flow. Features new sections and updated material
throughout the text. Includes examples and solved problems.
Electrical Power Systems Quality, Third Edition Roger C. Dugan 2012-02-06 THE DEFINITIVE GUIDE TO POWER
QUALITY--UPDATED AND EXPANDED Electrical Power Systems Quality, Third Edition, is a complete, accessible, and
up-to-date guide to identifying and preventing the causes of power quality problems. The information is presented
without heavy-duty equations, making it practical and easily readable for utility engineers, industrial engineers,
technicians, and equipment designers. This in-depth resource addresses the essentials of power quality and tested
methods to improve compatibility among the power system, customer equipment, and processes. Coverage includes:
Standard terms and definitions for power quality phenomena Protecting against voltage sags and interruptions
Harmonic phenomena and dealing with harmonic distortion Transient overvoltages Long-duration voltage variations
Benchmarking power quality International Electrotechnical Commission (IEC) and Institute of Electrical and
Electronics Engineers (IEEE) standards Maintaining power quality in distributed generation systems Common wiring and
grounding problems, along with solutions Site surveys and power quality monitoring
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