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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 in-depth 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.
This book presents integrated optimization methods and algorithms for power system problems along with their codes in MATLAB. Providing
a reliable and secure power and energy system is one of the main challenges of the new era. Due to the nonlinear multi-objective nature of
these problems, the traditional methods are not suitable approaches for solving large-scale power system operation dilemmas. The
integration of optimization algorithms into power systems has been discussed in several textbooks, but this is the first to include the
integration methods and the developed codes. As such, it is a useful resource for undergraduate and graduate students, researchers and
engineers trying to solve power and energy optimization problems using modern technical and intelligent systems based on theory and
application case studies. It is expected that readers have a basic mathematical background.
Reducing power outage time to each customer is essential to the overall distribution reliability. This book provides the fundamentals of
emergency operation using a graph-theoretic approach and exploration of the subsystem(s) that address the operational aspects of electrical
fault occurrence to determine possible feeder reconfiguration. The localization of a faulted segment within a feeder involves remote-controlled
normally open (NO) and normally closed (NC) switches through supervisory control and data acquisition (SCADA) between radially
energized, interconnected feeders. Topics cover: (1) Data extraction from geographic information systems (GIS), (2) Graph modeling of
distribution feeders, (3) Programming for backward/forward sweeping unbalanced power flow, (4) Short circuit analysis and fault localization,
(5) Fault isolation, temporary and full service restoration, (6) Outage management and crew coordination, (7) Trouble call tickets and
escalation to search for fault, and (8) Emerging subject of distribution management systems (DMS). FEATURES •Novel and practical
textbook that will help to understand distribution operation in graph theory •Show how to convert GIS coordinate datasets to graph and how
to troubleshoot the geometry errors •Explain how to troubleshoot power flow divergence due to the bad metering datasets and allocation
factor (AF) for each load within primary and secondary networks •Similar platform as DMS environment, but the graduate students have their
hands-on experience to implement the applications in the MATLAB environment •Detailed modeling in graph theory of distribution feeders
and possible reconfiguration to locate power outage
Dynamic estimation and control is a fast growing and widely researched field of study that lays the foundation for a new generation of
technologies that can dynamically, adaptively and automatically stabilize power systems. This book provides a comprehensive introduction to
research techniques for real-time estimation and control of power systems. Dynamic Estimation and Control of Power Systems coherently
and concisely explains key concepts in a step by step manner, beginning with the fundamentals and building up to the latest developments of
the field. Each chapter features examples to illustrate the main ideas, and effective research tools are presented for signal processing-based
estimation of the dynamic states and subsequent control, both centralized and decentralized, as well as linear and nonlinear. Detailed
mathematical proofs are included for readers who desire a deeper technical understanding of the methods. This book is an ideal research
reference for engineers and researchers working on monitoring and stability of modern grids, as well as postgraduate students studying these
topics. It serves to deliver a clear understanding of the tools needed for estimation and control, while also acting as a basis for readers to
further develop new and improved approaches in their own research. Offers the first concise, single resource on dynamic estimation and
control of power systems Provides both an understanding of estimation and control concepts and a comparison of results Includes detailed
case-studies, including MATLAB codes, to explain and demonstrate the concepts presented
Power System Analysis: Power System Analysis
The use of MATLAB is ubiquitous in the scientific and engineering communities today, and justifiably so. Simple programming, rich graphic
facilities, built-in functions, and extensive toolboxes offer users the power and flexibility they need to solve the complex analytical problems
inherent in modern technologies. The ability to use MATLAB effectively has become practically a prerequisite to success for engineering
professionals. Like its best-selling predecessor, Electronics and Circuit Analysis Using MATLAB, Second Edition helps build that proficiency.
It provides an easy, practical introduction to MATLAB and clearly demonstrates its use in solving a wide range of electronics and circuit
analysis problems. This edition reflects recent MATLAB enhancements, includes new material, and provides even more examples and
exercises. New in the Second Edition: Thorough revisions to the first three chapters that incorporate additional MATLAB functions and bring
the material up to date with recent changes to MATLAB A new chapter on electronic data analysis Many more exercises and solved
examples New sections added to the chapters on two-port networks, Fourier analysis, and semiconductor physics MATLAB m-files available
for download Whether you are a student or professional engineer or technician, Electronics and Circuit Analysis Using MATLAB, Second
Edition will serve you well. It offers not only an outstanding introduction to MATLAB, but also forms a guide to using MATLAB for your specific
purposes: to explore the characteristics of semiconductor devices and to design and analyze electrical and electronic circuits and systems.
This book is intended for a course that combines machinery and power systems into one semester. It is designed to be flexible and to allow
instructors to choose chapters a la carte, so the instructor controls the emphasis. The text gives students the information they need to
become real-world engineers, focusing on principles and teaching how to use information as opposed to doing a lot of calculations that would
rarely be done by a practising engineer. The author compresses the material by focusing on its essence, underlying principles. MATLAB is
used throughout the book in examples and problems.
The second edition of Power System Analysis serves as a basic text for undergraduate students of electrical engineering. It provides a
thorough understanding of the basic principles and techniques of power system analysis as well as their application to real-world problems.
Accompanying computer disk contains functions and examples developed by the author.
Electrical power is harnessed using several energy sources, including coal, hydel, nuclear, solar, and wind. Generated power is needed to be
transferred over long distances to support load requirements of customers, viz., residential, industrial, and commercial. This necessitates
proper design and analysis of power systems to efficiently control the power flow from one point to the other without delay, disturbance, or
interference. Ideal for utility and power system design professionals and students, this book is richly illustrated with MATLAB® and Electrical
Transient Analysis Program (ETAP®) to succinctly illustrate concepts throughout, and includes examples, case studies, and problems.
Features Illustrated throughout with MATLAB and ETAP Proper use of positive/negative/zero sequence analysis of a given one-line diagram
(OLD) associated with a grid, as well as finger-holding instructions to tackle a power system analysis (PSA) problem for a given OLD of a grid
On-line evaluation of power flow, short-circuit analysis, and related PSA for a given OLD Appropriately learn the finer nuances of designing
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the several components of a PSA, including transmission lines, transformers, generators/motors, and illustrate the corresponding equivalent
circuit Case studies from utilities and independent system operators
This book and its accompanying CD-ROM offer a complete treatment from background theory and models to implementation and verification
techniques for simulations and linear analysis of frequently studied machine systems. Every chapter of Dynamic Simulation of Electric
Machinery includes exercises and projects that can be explored using the accompanying software. A full chapter is devoted to the use of
MATLAB and SIMULINK, and an appendix provides a convenient overview of key numerical methods used. Dynamic Simulation of Electric
Machinery provides professional engineers and students with a complete toolkit for modeling and analyzing power systems on their desktop
computers.
Offering an up-to-date account of the strategies utilized in state estimation of electric power systems, this text provides a broad overview of
power system operation and the role of state estimation in overall energy management. It uses an abundance of examples, models, tables,
and guidelines to clearly examine new aspects of state estimation, the testing of network observability, and methods to assure computational
efficiency. Includes numerous tutorial examples that fully analyze problems posed by the inclusion of current measurements in existing state
estimators and illustrate practical solutions to these challenges. Written by two expert researchers in the field, Power System State Estimation
extensively details topics never before covered in depth in any other text, including novel robust state estimation methods, estimation of
parameter and topology errors, and the use of ampere measurements for state estimation. It introduces various methods and computational
issues involved in the formulation and implementation of the weighted least squares (WLS) approach, presents statistical tests for the
detection and identification of bad data in system measurements, and reveals alternative topological and numerical formulations for the
network observability problem.
Simulation is integral to the successful design of modern radar systems, and there is arguably no better software for this purpose than
MATLAB. But software and the ability to use it does not guarantee success. One must also: Understand radar operations and design
philosophy Know how to select the radar parameters to meet the design req
Microcontroller programming is not a trivial task. Indeed, it is necessary to set correctly the required peripherals by using programming
languages like C/C++ or directly machine code. Nevertheless, MathWorks® developed a model-based workflow linked with an automatic
code generation tool able to translate Simulink® schemes into executable files. This represents a rapid prototyping procedure, and it can be
applied to many microcontroller boards available on the market. Among them, this introductory book focuses on the C2000 LaunchPadTM
family from Texas InstrumentsTM to provide the reader basic programming strategies, implementation guidelines and hardware
considerations for some power electronics-based control applications. Starting from simple examples such as turning on/off on-board LEDs,
Analog-to-Digital conversion, waveform generation, or how a Pulse-Width-Modulation peripheral should be managed, the reader is guided
through the settings of the specific MCU-related Simulink® blocks enabled for code translation. Then, the book proposes several control
problems in terms of power management of RL and RLC loads (e.g., involving DC-DC converters) and closed-loop control of DC motors. The
control schemes are investigated as well as the working principles of power converter topologies needed to drive the systems under
investigation. Finally, a couple of exercises are proposed to check the reader’s understanding while presenting a processor-in-the loop (PIL)
technique to either emulate the dynamics of complex systems or testing computational performance. Thus, this book is oriented to graduate
students of electrical and automation and control engineering pursuing a curriculum in power electronics and drives, as well as to engineers
and researchers who want to deepen their knowledge and acquire new competences in the design and implementations of control schemes
aimed to the aforementioned application fields. Indeed, it is assumed that the reader is well acquainted with fundamentals of electrical
machines and power electronics, as well as with continuous-time modeling strategies and linear control techniques. In addition, familiarity
with sampled-data, discrete-time system analysis and embedded design topics is a plus. However, even if these competences are helpful,
they are not essential, since this book provides some basic knowledge even to whom is approaching these topics for the first time. Key
concepts are developed from scratch, including a brief review of control theory and modeling strategies for power electronic-based systems.
The first book to provide comprehensive coverage of FACTS power systems modeling and simulation. * Detailed coverage of the
development of FACTS controllers and guidance on the selection of appropriate equipment * Computer modelling examples of the FACTS
controllers for steady-state and transient stability systems * Numerous case studies and practical examples
Conventionally, the simulation of power engineering applications can be a challenge for both undergraduate and postgraduate students. For
the easy implementation of several kinds of power structure and control structures of power engineering applications, simulators such as
MATLAB/(Simulink and coding) are necessary, especially for students, to develop and test various circuits and controllers in all branches of
the field of power engineering. This book presents three different applications of MATLAB in the power system domain. The book includes
chapters that show how to simulate and work with MATLAB software for MATLAB professional applications of power systems. Moreover, this
book presents techniques to simulate power matters easily using the related toolbox existing in MATLAB/Simulink.
This book deals with several selected aspects of electric power quality issues typically faced during grid integration processes of
contemporary renewable energy sources. In subsequent chapters of this book the reader will be familiarized with the issues related to voltage
and current harmonics and inter-harmonics generation and elimination, harmonic emission of switch-mode rectifiers, reactive power flow
control in power system with non-linear loads, modeling and simulation of power quality issues in power grid, advanced algorithms used for
estimating harmonic components, and new methods of measurement and analysis of real time accessible power quality related data.
Provides students with an understanding of the modeling and practice in power system stability analysis and control design, as well as the
computational tools used by commercial vendors Bringing together wind, FACTS, HVDC, and several other modern elements, this book gives
readers everything they need to know about power systems. It makes learning complex power system concepts, models, and dynamics
simpler and more efficient while providing modern viewpoints of power system analysis. Power System Modeling, Computation, and Control
provides students with a new and detailed analysis of voltage stability; a simple example illustrating the BCU method of transient stability
analysis; and one of only a few derivations of the transient synchronous machine model. It offers a discussion on reactive power consumption
of induction motors during start-up to illustrate the low-voltage phenomenon observed in urban load centers. Damping controller designs
using power system stabilizer, HVDC systems, static var compensator, and thyristor-controlled series compensation are also examined. In
addition, there are chapters covering flexible AC transmission Systems (FACTS)—including both thyristor and voltage-sourced converter
technology—and wind turbine generation and modeling. Simplifies the learning of complex power system concepts, models, and dynamics
Provides chapters on power flow solution, voltage stability, simulation methods, transient stability, small signal stability, synchronous machine
models (steady-state and dynamic models), excitation systems, and power system stabilizer design Includes advanced analysis of voltage
stability, voltage recovery during motor starts, FACTS and their operation, damping control design using various control equipment, wind
turbine models, and control Contains numerous examples, tables, figures of block diagrams, MATLAB plots, and problems involving real
systems Written by experienced educators whose previous books and papers are used extensively by the international scientific community
Power System Modeling, Computation, and Control is an ideal textbook for graduate students of the subject, as well as for power system
engineers and control design professionals.
Classic power system dynamics text now with phasor measurement and simulation toolbox This new edition addresses the needs of dynamic
modeling and simulation relevant to power system planning, design, and operation, including a systematic derivation of synchronous machine
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dynamic models together with speed and voltage control subsystems. Reduced-order modeling based on integral manifolds is used as a firm
basis for understanding the derivations and limitations of lower-order dynamic models. Following these developments, multi-machine model
interconnected through the transmission network is formulated and simulated using numerical simulation methods. Energy function methods
are discussed for direct evaluation of stability. Small-signal analysis is used for determining the electromechanical modes and mode-shapes,
and for power system stabilizer design. Time-synchronized high-sampling-rate phasor measurement units (PMUs) to monitor power system
disturbances have been implemented throughout North America and many other countries. In this second edition, new chapters on
synchrophasor measurement and using the Power System Toolbox for dynamic simulation have been added. These new materials will
reinforce power system dynamic aspects treated more analytically in the earlier chapters. Key features: Systematic derivation of synchronous
machine dynamic models and simplification. Energy function methods with an emphasis on the potential energy boundary surface and the
controlling unstable equilibrium point approaches. Phasor computation and synchrophasor data applications. Book companion website for
instructors featuring solutions and PowerPoint files. Website for students featuring MATLABTM files. Power System Dynamics and Stability,
2nd Edition, with Synchrophasor Measurement and Power System Toolbox combines theoretical as well as practical information for use as a
text for formal instruction or for reference by working engineers.
Simulation of Software Tools for Electrical Systems: Theory and Practice offers engineers and students what they need to update their
understanding of software tools for electric systems, along with guidance on a variety of tools on which to model electrical systems—from
device level to system level. The book uses MATLAB, PSIM, Pspice and PSCAD to discuss how to build simulation models of electrical
systems that assist in the practice or implementation of simulation software tools in switches, circuits, controllers, instruments and automation
system design. In addition, the book covers power electronic switches and FACTS controller device simulation model building with the use of
Labview and PLC for industrial automation, process control, monitoring and measurement in electrical systems and hybrid optimization
software HOMER is presented for researchers in renewable energy systems. Includes interactive content for numerical computation,
visualization and programming for learning the software tools related to electrical sciences Identifies complex and difficult topics illustrated by
useable examples Analyzes the simulation of electrical systems, hydraulic, and pneumatic systems using different software, including
MATLAB, LABVIEW, MULTISIM, AUTOSIM and PSCAD
This derivative volume stemming from content included in our seminal Power Electronics Handbook takes its chapters related to renewables
and establishes them at the core of a new volume dedicated to the increasingly pivotal and as yet under-published intersection of Power
Electronics and Alternative Energy. While this re-versioning provides a corollary revenue stream to better leverage our core handbook asset,
it does more than simply re-package existing content. Each chapter will be significantly updated and expanded by more than 50%, and all
new introductory and summary chapters will be added to contextualize and tie the volume together. Therefore, unlike traditional derivative
volumes, we will be able to offer new and updated material to the market and include this largely original content in our ScienceDirect Energy
collection. Due to the inherently multi-disciplinary nature of renewables, many engineers come from backgrounds in Physics, Materials, or
Chemical Engineering, and therefore do not have experience working in-depth with electronics. As more and more alternative and distributed
energy systems require grid hook-ups and on-site storage, a working knowledge of batteries, inverters and other power electronics
components becomes requisite. Further, as renewables enjoy broadening commercial implementation, power electronics professionals are
interested to learn of the challenges and strategies particular to applications in alternative energy. This book will bring each group up-to-
speed with the primary issues of importance at this technological node. This content clarifies the juncture of two key coverage areas for our
Energy portfolio: alternative sources and power systems. It serves to bridge the information in our power engineering and renewable energy
lists, supporting the growing grid cluster in the former and adding key information on practical implementation to the latter. Provides a
thorough overview of the key technologies, methods and challenges for implementing power electronics in alternative energy systems for
optimal power generation Includes hard-to-find information on how to apply converters, inverters, batteries, controllers and more for stand-
alone and grid-connected systems Covers wind and solar applications, as well as ocean and geothermal energy, hybrid systems and fuel
cells
In traditional power system dynamics and control books, the focus is on synchronous generators. Within current industry, where renewable
energy, power electronics converters, and microgrids arise, the related system-level dynamics and control need coverage. Wind energy
system dynamics and microgrid system control are covered. The text also offers insight to using programming examples, state-of-the-art
control design tools, and advanced control concepts to explain traditional power system dynamics and control. The reader will gain
knowledge of dynamics and control in both synchronous generator-based power system and power electronic converter enabled renewable
energy systems, as well as microgrids.
Simulation of Power System with Renewables provides details on the modelling and efficient implementation of MATLAB, particularly with a
renewable energy driven power system. The book presents a step-by-step approach to modelling implementation, including all major
components used in current power systems operation, giving the reader the opportunity to learn how to gather models for conventional
generators, wind farms, solar plants and FACTS control devices. Users will find this to be a central resource for modelling, building and
simulating renewable power systems, including discussions on its limitations, assumptions on the model, and the implementation and
analysis of the system. Presents worked examples and equations in each chapter that address system limitations and flexibility Provides step-
by-step guidance for building and simulating models with required data Contains case studies on a number of devices, including FACTS, and
renewable generation
Discusses the application of mathematical and engineering tools for modeling, simulation and control oriented for energy systems, power
electronics and renewable energy This book builds on the background knowledge of electrical circuits, control of dc/dc converters and
inverters, energy conversion and power electronics. The book shows readers how to apply computational methods for multi-domain
simulation of energy systems and power electronics engineering problems. Each chapter has a brief introduction on the theoretical
background, a description of the problems to be solved, and objectives to be achieved. Block diagrams, electrical circuits, mathematical
analysis or computer code are covered. Each chapter concludes with discussions on what should be learned, suggestions for further studies
and even some experimental work. Discusses the mathematical formulation of system equations for energy systems and power electronics
aiming state-space and circuit oriented simulations Studies the interactions between MATLAB and Simulink models and functions with real-
world implementation using microprocessors and microcontrollers Presents numerical integration techniques, transfer-function modeling,
harmonic analysis and power quality performance assessment Examines existing software such as, MATLAB/Simulink, Power Systems
Toolbox and PSIM to simulate power electronic circuits including the use of renewable energy sources such as wind and solar sources The
simulation files are available for readers who register with the Google Group: power-electronics-interfacing-energy-conversion-
systems@googlegroups.com. After your registration you will receive information in how to access the simulation files, the Google Group can
also be used to communicate with other registered readers of this book.
Power System Small Signal Stability Analysis and Control, Second Edition analyzes severe outages due to the sustained
growth of small signal oscillations in modern interconnected power systems. This fully revised edition addresses the
continued expansion of power systems and the rapid upgrade to smart grid technologies that call for the implementation
of robust and optimal controls. With a new chapter on MATLAB programs, this book describes how the application of
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power system damping controllers such as Power System Stabilizers and Flexible Alternating Current Transmission
System controllers—namely Static Var Compensator and Thyristor Controlled Series Compensator —can guard against
system disruptions. Detailed mathematical derivations, illustrated case studies, the application of soft computation
techniques, designs of robust controllers, and end-of-chapter exercises make it a useful resource to researchers,
practicing engineers, and post-graduates in electrical engineering. Considers power system small signal stability and
provides various techniques to mitigate it Offers a new and straightforward method of finding the optimal location of PSS
in a multi-machine power system Includes MATLAB programs and simulations for practical applications
Power System Oscillations deals with the analysis and control of low frequency oscillations in the 0.2-3 Hz range, which
are a characteristic of interconnected power systems. Small variations in system load excite the oscillations, which must
be damped effectively to maintain secure and stable system operation. No warning is given for the occurrence of growing
oscillations caused by oscillatory instability, since a change in the system's operating condition may cause the transition
from stable to unstable. If not limited by nonlinearities, unstable oscillations may lead to rapid system collapse. Thus, it is
difficult for operators to intervene manually to restore the system's stability. It follows that it is important to analyze a
system's oscillatory behavior in order to understand the system's limits. If the limits imposed by oscillatory instability are
too low, they may be increased by the installation of special stabilizing controls. Since the late 60s when this phenomena
was first observed in North American systems, intensive research has resulted in design and installation of stabilizing
controls known as power system stabilizers (PSS). The design, location and tuning of PSS require special analytical
tools. This book addresses these questions in a modal analysis framework, with transient simulation as a measure of
controlled system performance. After discussing the nature of the oscillations, the design of the PSS is discussed
extensively using modal analysis and frequency response. In the scenario of the restructured power system, the
performance of power system damping controls must be insensitive to parameter uncertainties. Power system stabilizers,
when well tuned, are shown to be robust using the techniques of modern control theory. The design of damping controls,
which operate through electronic power system devices (FACTS), is also discussed. There are many worked examples
throughout the text. The Power System Toolbox© for use with MATLAB® is used to perform all of the analyses used in
this book. The text is based on the author's experience of over 40 years as an engineer in the power industry and as an
educator.
MATLAB SimPowerSystems software is a modern design tool that allows scientists and engineers to rapidly and easily
build models that simulate power systems. It uses the Simulink environment, allowing you to build a model using simple
click and drag procedures. Not only can you draw the circuit topology rapidly, but your analysis of the circuit can include
its interactions with mechanical, thermal, control, and other disciplines. This is possible because all the electrical parts of
the simulation interact with the extensive Simulink modeling library. Since Simulink uses the MATLAB computational
engine, designers can also use MATLAB toolboxes and Simulink blocksets.SimPowerSystems software belongs to the
Physical Modeling product family and uses similar block and connection line interface. SimPowerSystems software and
other products of the Physical Modeling product family work together with Simulink software to model electrical,
mechanical, and control systems
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.
Deregulation has presented the electricity industry with many new challenges in power system planning and operation.
Power engineers must understand the negative effect of harmonics on an electrical power network resulting from the
extensive use of power electronics-based equipment. Serving as a complete reference to harmonics modelling,
simulation and analysis, this book lays the foundations for optimising quality of power supply in the planning, design and
operation phases. Features Include: * MATLAB function codes to aid the development of harmonic software and provide
a hands-on approach to the theory presented. * Insight into the use of alternative, increased efficiency, harmonic domain
techniques. * Examination of the harmonic modelling and analysis of FACTS, along with conventional and custom power
plant equipment. * Clear presentation of the basic analytical approaches to harmonic theory and techniques for the
resolution of harmonic distortion. Advanced undergraduate and postgraduate students in electrical engineering will
benefit from the unique combination of practical examples and theoretical grounding. Practising power engineers,
managers and consultants will appreciate the detailed coverage of engineering practice and power networks world-wide.
Most textbooks that deal with the power analysis of electrical engineering power systems focus on generation or
distribution systems. Filling a gap in the literature, Modern Power System Analysis, Second Edition introduces readers to
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electric power systems, with an emphasis on key topics in modern power transmission engineering. Throughout, the boo
An electric machine is a device that converts mechanical energy into electrical energy or vice versa. It can take the form
of an electric generator, electric motor, or transformer. Electric generators produce virtually all electric power we use all
over the world. Electric machine blends the three major areas of electrical engineering: power, control and power
electronics. This book presents the relation of power quantities for the machine as the current, voltage power flow, power
losses, and efficiency. This book will provide a good understanding of the behavior and its drive, beginning with the study
of salient features of electrical dc and ac machines.
Power Quality in Modern Power Systems presents an overview of power quality problems in electrical power systems, for
identifying pitfalls and applying the fundamental concepts for tackling and maintaining the electrical power quality
standards in power systems. It covers the recent trends and emerging topics of power quality in large scale renewable
energy integration, electric vehicle charging stations, voltage control in active distribution network and solutions to
integrate large scale renewable energy into the electric grid with several case studies and real-time examples for power
quality assessments and mitigations measures. This book will be a practical guide for graduate and post graduate
students of electrical engineering, engineering professionals, researchers and consultants working in the area of power
quality. Explains the power quality characteristics through suitable real time measurements and simulation examples
Explanations for harmonics with various real time measurements are included Simulation of various power quality events
using PSCAD and MATLAB software PQ disturbance detection and classification through advanced signal processing
and machine learning tools Overview about power quality problems associated with renewable energy integration,
electric vehicle supply equipment’s, residential systems using several case studies
Due to the increasing world population, energy consumption is steadily climbing, and there is a demand to provide solutions for sustainable
and renewable energy production, such as wind turbines and photovoltaics. Power electronics are being used to interface renewable sources
in order to maximize the energy yield, as well as smoothly integrate them within the grid. In many cases, power electronics are able to ensure
a large amount of energy saving in pumps, compressors, and ventilation systems. This book explains the operations behind different
renewable generation technologies in order to better prepare the reader for practical applications. Multiple chapters are included on the state-
of-the-art and possible technology developments within the next 15 years. The book provides a comprehensive overview of the current
renewable energy technology in terms of system configuration, power circuit usage, and control. It contains two design examples for small
wind turbine system and PV power system, respectively, which are useful for real-life installation, as well as many computer simulation
models.
"Discusses the essential concepts of power electronics through MATLAB examples and simulations"--
A timely introduction to current research on PID and predictive control by one of the leading authors on the subject PID and Predictive Control
of Electric Drives and Power Supplies using MATLAB/Simulink examines the classical control system strategies, such as PID control, feed-
forward control and cascade control, which are widely used in current practice. The authors share their experiences in actual design and
implementation of the control systems on laboratory test-beds, taking the reader from the fundamentals through to more sophisticated design
and analysis. The book contains sections on closed-loop performance analysis in both frequency domain and time domain, presented to help
the designer in selection of controller parameters and validation of the control system. Continuous-time model predictive control systems are
designed for the drives and power supplies, and operational constraints are imposed in the design. Discrete-time model predictive control
systems are designed based on the discretization of the physical models, which will appeal to readers who are more familiar with sampled-
data control system. Soft sensors and observers will be discussed for low cost implementation. Resonant control of the electric drives and
power supply will be discussed to deal with the problems of bias in sensors and unbalanced three phase AC currents. Brings together both
classical control systems and predictive control systems in a logical style from introductory through to advanced levels Demonstrates how
simulation and experimental results are used to support theoretical analysis and the proposed design algorithms MATLAB and Simulink
tutorials are given in each chapter to show the readers how to take the theory to applications. Includes MATLAB and Simulink software using
xPC Target for teaching purposes A companion website is available Researchers and industrial engineers; and graduate students on
electrical engineering courses will find this a valuable resource.
This book is about fuzzy logic control and its applications in managing, controlling and operating electrical energy systems. It provides a
comprehensive overview of fuzzy logic concepts and techniques required for designing fuzzy logic controllers, and then discusses several
applications to control and management in energy systems.
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