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The book discusses the modeling of induction and synchronous machines aimed at the synthesis of dedicated control
strategies. The first part focuses on induction machines (IMs), and starts with the analysis of the principle of operation,
which is based on the induction phenomenon. It then establishes the a-b-c model, assuming a sinusoidal spatial
repartition of the air gap flux density, a linear magnetic circuit, and constant phase resistors. The a-b-c model enables the
establishment of a state representation of the induction machine. Then, the Park transformation is introduced and applied
to the IM a-b-c model, leading to its Park one, which is then used to analyze the IM steady-state operation. The chapter
also includes a case study dealing with the doubly fed induction machine, which is widely integrated in wind power
generating systems. Following the introduction of the continuous development of synchronous machines (SMs), the
second part establishes the a-b-c model for salient pole machines. Then, the Park transformation is applied to the
established a-b-c model, leading to the Park one. The section highlights the formulation and analysis of the
electromagnetic torque, with its synchronizing and reluctant components investigated in terms of the torque angle.
Subsequently, it characterizes the operation at (i) maximum torque and (ii) unity power factor before focusing on the flux
weakening approaches that could be implemented in SMs considering both smooth and salient pole topologies. Lastly, it
presents a case study dealing with an investigation of the main features of the electric drive unit of a hybrid propulsion
system and the possibility of their improvement, with an emphasis on the extension of the flux weakening range.
Model Predictive Control for Doubly-Fed Induction Generators and Three-Phase Power Converters describes the
application of model predictive control techniques with modulator and finite control sets to squirrel cage induction motor
and in doubly-fed induction generators, using field orientation control techniques as both current control and direct power
control. The work opens by progressing from the fundamentals of induction machines, their key modulation techniques,
introducing the utility of model predictive control and thereafter to applications made possible by its implementation.
Chapters reviews core concepts of vector control, direct torque control, and direct power control alongside novel
approaches of MPC. Mathematical modelling of cited systems, MPC theory, their applications, MPC design and
simulation in MATLAB are considered in depth. The work concludes by addressing implementation considerations,
including generator operation under voltage sags or distorted voltage, and inverters connected to the grid operating
under distorted voltage. Experimental results are presented in full. Adopts model predictive control design for optimized
induction machines geared for complex grid dynamics Demonstrates how to simulate model predictive control using
MATLAB and Simulink Presents information about hardware implementation to obtain experimental results Covers
generator operation under voltage sags or distorted voltage
Compiles current research into the analysis and design ofpower electronic converters for industrial applications
andrenewable energy systems, presenting modern and future applicationsof power electronics systems in the field of
electricalvehicles With emphasis on the importance and long-term viability of PowerElectronics for Renewable Energy
this book brings together thestate of the art knowledge and cutting-edge techniques in variousstages of research. The
topics included are not currentlyavailable for practicing professionals and aim to enable the readerto directly apply the
knowledge gained to their designs. The bookaddresses the practical issues of current and future electric andplug-in
hybrid electric vehicles (PHEVs), and focuses primarily onpower electronics and motor drives based solutions for
electricvehicle (EV) technologies. Propulsion system requirements and motorsizing for EVs is discussed, along with
practical system sizingexamples. Key EV battery technologies are explained as well ascorresponding battery
management issues. PHEV power systemarchitectures and advanced power electronics intensive
charginginfrastructures for EVs and PHEVs are detailed. EV/PHEV interfacewith renewable energy is described, with
practical examples. Thisbook explores new topics for further research needed world-wide,and defines existing
challenges, concerns, and selected problemsthat comply with international trends, standards, and programs forelectric
power conversion, distribution, and sustainable energydevelopment. It will lead to the advancement of the currentstate-ofthe art applications of power electronics for renewableenergy, transportation, and industrial applications and will helpadd
experience in the various industries and academia about theenergy conversion technology and distributed
energysources. Combines state of the art global expertise to present thelatest research on power electronics and its
application intransportation, renewable energy and different industrialapplications Offers an overview of existing
technology and future trends,with discussion and analysis of different types of converters andcontrol techniques (power
converters, high performance powerdevices, power system, high performance control system and novelapplications)
Systematic explanation to provide researchers with enoughbackground and understanding to go deeper in the topics
covered inthe book
Induction Machines Handbook: Steady State Modeling and Performance offers a thorough treatment of steady-state
induction machines (IM), the most used electric motor (generator) in rather constant or variable speed drives, forever
lower energy consumption and higher productivity in basically all industries, from home appliances, through robotics to etransport and wind energy conversion. Chapter 1 offers a detailed introduction from fundamental principles to topological
classifications and most important applications and power ranges from tens of W to tens of MW. Then individual
Chapters 2 and 4 deal in detail with specific issues, such as Magnetic, electric, and insulation materials Electric windings
and their mmf Magnetization curve and inductance Leakage inductances and resistances Steady-state equivalent circuit
and performance Starting and speed control methods Skin and on-load saturation effects Field harmonics, parasitic
torques, radial forces, noise Losses Thermal modeling Single-phase induction machine basics Single-phase induction
motors: steady-state modeling and performance Fully revised and updated to reflect the last decade’s progress in the
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field, this third edition adds new sections, such as Multiphase and multilayer tooth-wound coil windings The brushless
doubly fed induction machine (BDFIM) Equivalent circuits for BDFIM Control principles for doubly fed IM Magnetic
saturation effects on current and torque versus slip curves Rotor leakage reactance saturation Closed-slot IM saturation
The origin of electromagnetic vibration by practical experience PM-assisted split-phase cage-rotor IM’s steady state The
promise of renewable (hydro and wind) energy via cage-rotor and doubly fed variable speed generators e-transport
propulsion and i-home appliances makes this third edition a state-of-the-art tool, conceived with numerous case studies
and timely for both academia and industry.
Doubly Fed Induction Generators: Control for Wind Energy provides a detailed source of information on the modeling and
design of controllers for the doubly fed induction generator (DFIG) used in wind energy applications. Focusing on the use
of nonlinear control techniques, this book: Discusses the main features and advantages of the DFIG Describes key
theoretical fundamentals and the DFIG mathematical model Develops controllers using inverse optimal control, sliding
modes, and neural networks Devises an improvement to add robustness in the presence of parametric variations Details
the results of real-time implementations All controllers presented in the book are tested in a laboratory prototype.
Comparisons between the controllers are made by analyzing statistical measures applied to the control objectives.
From Dynamic Modeling to Experimentation of Induction Motor Powered by Doubly-Fed Induction Generator by PassivityBased Control.
AC motors play a major role in modern industrial applications. Squirrel-cage induction motors (SCIMs) are probably the
most frequently used when compared to other AC motors because of their low cost, ruggedness, and low maintenance.
The material presented in this book is organized into four sections, covering the applications and structural properties of
induction motors (IMs), fault detection and diagnostics, control strategies, and the more recently developed topology
based on the multiphase (more than three phases) induction motors. This material should be of specific interest to
engineers and researchers who are engaged in the modeling, design, and implementation of control algorithms applied to
induction motors and, more generally, to readers broadly interested in nonlinear control, health condition monitoring, and
fault diagnosis.
"This book analyzes the need for a holistic approach for the construction and engineering of cities and
societies"--Provided by publisher.
Induction Machines Handbook: Transients, Control Principles, Design and Testing presents a practical up-to-date
treatment of intricate issues with induction machines (IM) required for design and testing in both rather constant- and
variable-speed (with power electronics) drives. It contains ready-to-use industrial design and testing knowledge, with
numerous case studies to facilitate a thorough assimilation of new knowledge. Individual Chapters 1 through 14 discuss
in detail the following: Three- and multiphase IM transients Single-phase source IM transients Super-high-frequency
models and behavior of IM Motor specifications and design principles IM design below 100 kW and constant V1 and f1
IM design above 100 kW and constant V1 and f1 IM design principles for variable speed Optimization design Singlephase IM design Three-phase IM generators Single-phase IM generators Linear induction motors Testing of three-phase
IMs Single-phase IM testing Fully revised and amply updated to add the new knowledge of the last decade, this third
edition includes special sections on Multiphase IM models for transients Doubly fed IMs models for transients Cage-rotor
synchronized reluctance motors Cage-rotor PM synchronous motor Transient operation of self-excited induction
generator Brushless doubly fed induction motor/generators Doubly fed induction generators with D.C. output Linear
induction motor control with end effect Recent trends in IM testing with power electronics Cage-PM rotor line-start IM
testing Linear induction motor (LIM) testing This up-to-date book discusses in detail the transients, control principles, and
design and testing of various IMs for line-start and variable-speed applications in various topologies, with numerous case
studies. It will be of direct assistance to academia and industry in conceiving, designing, fabricating, and testing IMs (for
the future) of various industries, from home appliances, through robotics, e-transport, and renewable energy conversion.
Like most industries around the world, the energy industry has also made, and continues to make, a long march toward
“green” energy. The science has come a long way since the 1970s, and renewable energy and other green technologies
are becoming more and more common, replacing fossil fuels. It is, however, still a struggle, both in terms of energy
sources keeping up with demand, and the development of useful technologies in this area. To maintain the supply for
electrical energy, researchers, engineers and other professionals in industry are continuously exploring new eco-friendly
energy technologies and power electronics, such as solar, wind, tidal, wave, bioenergy, and fuel cells. These
technologies have changed the concepts of thermal, hydro and nuclear energy resources by the adaption of power
electronics advancement and revolutionary development in lower manufacturing cost for semiconductors with long time
reliability. The latest developments in renewable resources have proved their potential to boost the economy of any
country. Green energy technology has not only proved the concept of clean energy but also reduces the dependencies
on fossil fuel for electricity generation through smart power electronics integration. Also, endless resources have more
potential to cope with the requirements of smart building and smart city concepts. A valuable reference for engineers,
scientists, chemists, and students, this volume is applicable to many different fields, across many different industries, at
all levels. It is a must-have for any library.
Covers the fundamental concepts and advanced modelling techniques of Doubly Fed Induction Generators accompanied
by analyses and simulation results Filled with illustrations, problems, models, analyses, case studies, selected simulation
and experimental results, Advanced Control of Doubly Fed Induction Generator for Wind Power Systems provides the
basic concepts for modelling and controlling of Doubly Fed Induction Generator (DFIG) wind power systems and their
power converters. It explores both the challenges and concerns of DFIG under a non-ideal grid and introduces the control
strategies and effective operations performance options of DFIG under a non-ideal grid. Other topics of this book include
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thermal analysis of DFIG wind power converters under grid faults; implications of the DFIG test bench; advanced control
of DFIG under harmonic distorted grid voltage, including multiple-loop and resonant control; modeling of DFIG and GSC
under unbalanced grid voltage; the LFRT of DFIG, including the recurring faults ride through of DFIG; and more. In
addition, this resource: Explores the challenges and concerns of Doubly Fed Induction Generators (DFIG) under nonideal grid Discusses basic concepts of DFIG wind power system and vector control schemes of DFIG Introduces control
strategies under a non-ideal grid Includes case studies and simulation and experimental results Advanced Control of
Doubly Fed Induction Generator for Wind Power Systems is an ideal book for graduate students studying renewable
energy and power electronics as well as for research and development engineers working with wind power converters.
This book constitutes the proceedings of the First International Conference on Computational Intelligence and
Information Technology, CIIT 2011, held in Pune, India, in November 2011. The 58 revised full papers, 67 revised short
papers, and 32 poster papers presented were carefully reviewed and selected from 483 initial submissions. The papers
are contributed by innovative academics and industrial experts in the field of computer science, information technology,
computational engineering, mobile communication and security and offer a stage to a common forum, where a
constructive dialog on theoretical concepts, practical ideas and results of the state of the art can be developed.
Wind power penetration is rapidly increasing in today's energy generation industry. In particular, the doubly-fed induction
generator (DFIG) has become a very popular option in wind farms, due to its cost advantage compared with fully rated
converter-based systems. Wind farms are frequently located in remote areas, far from the bulk of electric power users,
and require long transmission lines to connect to the grid. Series capacitive compensation of DFIG-based wind farm is an
economical way to increase the power transfer capability of the transmission line connecting the wind farm to the grid.
For example, a study performed by ABB reveals that increasing the power transfer capability of an existing transmission
line from 1300 MW to 2000 MW using series compensation is 90% less expensive than building a new transmission line.
However, a factor hindering the extensive use of series capacitive compensation is the potential risk of subsynchronous
resonance (SSR). The SSR is a condition where the wind farm exchanges energy with the electric network, to which it is
connected, at one or more natural frequencies of the electric or mechanical part of the combined system, comprising the
wind farm and the network, and the frequency of the exchanged energy is below the fundamental frequency of the
system. This oscillatory phenomenon may cause severe damage in the wind farm, if not prevented. Therefore, this book
studies the SSR phenomenon in a capacitive series compensated wind farm. A DFIG-based wind farm, which is
connected to a series compensated transmission line, is considered as a case study. The book consists of two main
parts: Small-signal modeling of DFIG for SSR analysis: This part presents a step-by-step tutorial on modal analysis of a
DFIG-based series compensated wind farm using Matlab/Simulink. The model of the system includes wind turbine
aerodynamics, a 6th order induction generator, a 2nd order two-mass shaft system, a 4th order series compensated
transmission line, a 4th order rotor-side converter (RSC) controller and a 4th order grid-side converter (GSC) controller,
and a 1st order DC-link model. The relevant modes are identified using participation factor analysis. Definition of the SSR
in DFIG-based wind farms: This part mainly focuses on the identification and definition of the main types of SSR that
occur in DFIG wind farms, namely: (1) induction generator effect (SSIGE), (2) torsional interactions (SSTI), and (3)
control interactions (SSCI).
This book presents a modified model reference adaptive system (MRAS) observer for sensorless vector control of a wind
driven doubly fed induction generator (DFIG). A mathematical model of the DFIG as influenced by core loss and main
flux saturation is developed. The authors describe and evaluate grid synchronization enhancement of a wind driven DFIG
using adaptive sliding mode control (SMC). Besides, grid synchronization of a wind driven DFIG under unbalanced grid
voltage is also fully covered in this book.
This book will be focused on the modeling and control of the DFIM based wind turbines. In the first part of the book, the
mathematical description of different basic dynamic models of the DFIM will be carried out. It will be accompanied by a
detailed steady-state analysis of the machine. After that, a more sophisticated model of the machine that considers grid
disturbances, such as voltage dips and unbalances will be also studied. The second part of the book surveys the most
relevant control strategies used for the DFIM when it operates at the wind energy generation application. The control
techniques studied, range from standard solutions used by wind turbine manufacturers, to the last developments oriented
to improve the behavior of high power wind turbines, as well as control and hardware based solutions to address different
faulty scenarios of the grid. In addition, the standalone DFIM generation system will be also analyzed.
Jens Fortmann describes the deduction of models for the grid integration of variable speed wind turbines and the reactive power control
design of wind plants. The modeling part is intended as background to understand the theory, capabilities and limitations of the generic
doubly fed generator and full converter wind turbine models described in the IEC 61400-27-1 and as 2nd generation WECC models that are
used as standard library models of wind turbines for grid simulation software. Focus of the reactive power control part is a deduction of the
origin and theory behind the reactive current requirements during faults found in almost all modern grid codes. Based on this analysis, the
design of a reactive power control system for wind turbines and wind plants is deduced that can provide static and dynamic capabilities to
ensure a stable voltage and reactive power control for future grids without remaining synchronous generation.
Developments in power electronics and digital control have made the rugged, low-cost, high-performance induction machine the popular
choice of electric generator/motor in many industries. As the induction machine proves to be an efficient power solution for the flexible,
distributed systems of the near future, the dynamic worldwide market continues to grow. It is imperative that engineers have a solid grasp of
the complex issues of analysis and design associated with these devices. The Induction Machines Design Handbook, Second Edition
satisfies this need, providing a comprehensive, self-contained, and up-to-date reference on single- and three-phase induction machines in
constant and variable speed applications. Picking up where the first edition left off, this book taps into the authors’ considerable field
experience to fortify and summarize the rich existing literature on the subject. Without drastically changing the effective logical structure and
content of the original text, this second edition acknowledges notable theoretical and practical developments in the field that have occurred
during the eight years since the first publication. It makes corrections and/or improvements to text, formulae, and figures. New material
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includes: Introduction of more realistic specifications and reworked numerical calculations in some of the examples Changes in terminology
Discussion of some novel issues, with illustrative results from recent literature New and updated photos Data on new mild magnetic materials
(metglass) An industrial "sinusoidal" two-phase winding Illustrations of finite element method airgap flux density Enhanced presentations of
unbalanced voltage and new harmonic-rich voltage supply IM performance Discussion of stator (multiconductor) winding skin effect by finite
element method Broad coverage of induction machines includes applications, principles and topologies, and materials, with numerical
examples, analysis of transient behavior waveforms and digital simulations, and design sample cases. The authors address both standard
and new subjects of induction machines in a way that will be both practically useful and inspirational for the future endeavors of professionals
and students alike.
This book presents new studies in the area of turbomachine mathematical modeling with a focus on models applied to developing engine
control and diagnostic systems. The book contains one introductory and four main chapters. The introductory chapter describes the area of
modeling of gas and wind turbines and shows the demand for further improvement of the models. The first three main chapters offer
particular improvements in gas turbine modeling. First, a novel methodology for the modeling of engine starting is presented. Second, a
thorough theoretical comparative analysis is performed for the models of engine internal gas capacities, and practical recommendations are
given on model applications, in particular for engine control purposes. Third, multiple algorithms for calculating important unmeasured
parameters for engine diagnostics are proposed and compared. It is proven that the best algorithms allow accurate prognosis of engine
remaining lifetime.The field of wind turbine modeling is presented in the last main chapter. It introduces a general-purpose model that
describes both aerodynamic and electric parts of a wind power plant. Such a detailed physics-based model will help with the development of
more accurate control and diagnostic systems.In this way, this book includes four new studies in the area of gas and wind turbine modeling.
These studies will be interesting and useful for specialists in turbine engine control and diagnostics.
This book introduces electrical machine modeling and control for electrical engineering and science to graduate, undergraduate students as
well as researchers, who are working on modeling and control of electrical machines. It targets electrical engineering students who have no
time to derive mathematical equations for electrical machines in particular induction machine (IM) and doubly fed induction machines (DFIM).
The main focus is on the application of field oriented control technique to induction motor (IM) and doubly fed induction motor (DFIM) in
details, and since the induction motors have many drawback using this technique, therefore the application of a nonlinear control technique
(feedback linearization) is applied to a reduced order model of DFIM to enhance the performance of doubly fed induction motor. Features
Serves as text book for electrical motor modeling, simulation and control; especially modeling of induction motor and doubly fed induction
motor using different frame of references. Vector control (field oriented control) is given in more detailed, and is applied to induction motor. A
nonlinear controller is applied to a reduced model of an doubly induction motor associated with a linear observer to estimate the unmeasured
load torque, which is used to enhance the performance of the vector control to doubly fed induction motor. Access to the full
MATLAB/SIMULINK blocks for simulation and control.
This book covers the recent development and progress of the wind energy conversion system. The chapters are contributed by prominent
researchers in the field of wind energy and cover grid integration issues, modern control theories applied in wind energy conversion system,
and dynamic and transient stability studies. Modeling and control strategies of different variable speed wind generators such as switched
reluctance generator, permanent magnet synchronous generator, doubly-fed induction generator, including the suitable power electronic
converter topologies for grid integration, are discussed. Real time control study of wind farm using Real Time Digital Simulator (RTDS) is also
included in the book, along with Fault ride through, street light application, integrated power flow solutions, direct power control, wireless
coded deadbeat power control, and other interesting topics.
With increasing concern over climate change and the security of energy supplies, wind power is emerging as an important source of electrical
energy throughout the world. Modern wind turbines use advanced power electronics to provide efficient generator control and to ensure
compatible operation with the power system. Wind Energy Generation describes the fundamental principles and modelling of the electrical
generator and power electronic systems used in large wind turbines. It also discusses how they interact with the power system and the
influence of wind turbines on power system operation and stability. Key features: Includes a comprehensive account of power electronic
equipment used in wind turbines and for their grid connection. Describes enabling technologies which facilitate the connection of large-scale
onshore and offshore wind farms. Provides detailed modelling and control of wind turbine systems. Shows a number of simulations and case
studies which explain the dynamic interaction between wind power and conventional generation.
The proceedings present a selection of refereed papers presented at the 1st International Conference on Electronic Engineering and
Renewable Energy (ICEERE 2018) held during 15-17 April 2018, Saidi, Morocco. The contributions from electrical engineers and experts
highlight key issues and developments essential to the multifaceted field of electrical engineering systems and seek to address
multidisciplinary challenges in Information and Communication Technologies. The book has a special focus on energy challenges for
developing the Euro-Mediterranean regions through new renewable energy technologies in the agricultural and rural areas. The book is
intended for academia, including graduate students, experienced researchers and industrial practitioners working in the fields of Electronic
Engineering and Renewable Energy.
Master's Thesis from the year 2018 in the subject Engineering - Power Engineering, grade: 9, language: English, abstract: The rising demand
of electricity and the environmental concern in the recent past necessities the need of renewable energy sources. The Renewable energy
sources have gained major importance due to the depletion of the conventional fuels in the future. Among the available renewable sources
the Wind energy has gained a significant importance due to its high efficiency and pollution free nature. Large Wind Farms have been set up
to meet the energy demand globally. The capacity of the Wind Turbine Generator is being increased gradually from a few KW capacities in
the beginning rising up to almost 5 MW in the present. More research has to be carried in this field to make it a dominant source for the rising
energy demand. Wind energy potential has to be harnessed on a large scale in places which have high wind density. Before the actual
commissioning of the Wind Farm on site, a wide range of analysis has to be carried in terms of simulation. This is done to understand the
behavior of the system under various conditions and preventive actions if any are to be taken. The pre analysis gives us an idea of the
selection of devices for higher efficiency and system reliability. This project is a research work carried in ETAP (Electrical Transient Analyzer
Program), which is a Power System Simulation tool. The analysis carried out to demonstrate the capabilities of the SCIG (Squirrel Cage
Induction Generator) based Wind Farm include Load Flow analysis, to find out the Power transferred to the Grid in normal condition at rated
Wind Speed. Active Power Output at various Wind Speeds, which presents the efficiency of the Wind Farm at various range of wind speeds.
Short Circuit analysis which is essential to determine the capability of the Wind Farm to recover from any abnormal conditions. Harmonic
analysis to determine the Quality of power being delivered and

Understanding, modelling, simulating, predicting, evaluating and mastering the Societal, Ecological, Biological and Engineered
Complex Systems
Reliability is one of the fundamental criteria in engineering systems. Design and maintenance serve to support it throughout the
systems life. As such, maintenance acts in parallel to production and can have a great impact on the availability and capacity of
production and the quality of the products. The authors describe current and innovative methods useful to industry and society.
This monograph describes the synthesis and use of biologically-inspired artificial hydrocarbon networks (AHNs) for approximation
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models associated with machine learning and a novel computational algorithm with which to exploit them. The reader is first
introduced to various kinds of algorithms designed to deal with approximation problems and then, via some conventional ideas of
organic chemistry, to the creation and characterization of artificial organic networks and AHNs in particular. The advantages of
using organic networks are discussed with the rules to be followed to adapt the network to its objectives. Graph theory is used as
the basis of the necessary formalism. Simulated and experimental examples of the use of fuzzy logic and genetic algorithms with
organic neural networks are presented and a number of modeling problems suitable for treatment by AHNs are described: ·
approximation; · inference; · clustering; · control; · classification; and · audio-signal filtering. The text finishes with a consideration
of directions in which AHNs could be implemented and developed in future. A complete LabVIEWTM toolkit, downloadable from
the book’s page at springer.com enables readers to design and implement organic neural networks of their own. The novel
approach to creating networks suitable for machine learning systems demonstrated in Artificial Organic Networks will be of interest
to academic researchers and graduate students working in areas associated with computational intelligence, intelligent control,
systems approximation and complex networks.
Wind Energy Systems: Modeling, Analysis and Control with DFIG provides key information on machine/converter modelling
strategies based on space vectors, complex vector, and further frequency-domain variables. It includes applications that focus on
wind energy grid integration, with analysis and control explanations with examples. For those working in the field of wind energy
integration examining the potential risk of stability is key, this edition looks at how wind energy is modelled, what kind of control
systems are adopted, how it interacts with the grid, as well as suitable study approaches. Not only giving principles behind the
dynamics of wind energy grid integration system, but also examining different strategies for analysis, such as frequency-domainbased and state-space-based approaches. Focuses on real and reactive power control Supported by PSCAD and Matlab/Simulink
examples Considers the difference in control objectives between ac drive systems and grid integration systems
"Institute of Electrical and Electronics Engineers."
During the last two decades, increase in electricity demand and environmental concern resulted in fast growth of power production
from renewable sources. Wind power is one of the most efficient alternatives. Due to rapid development of wind turbine technology
and increasing size of wind farms, wind power plays a significant part in the power production in some countries. However,
fundamental differences exist between conventional thermal, hydro, and nuclear generation and wind power, such as different
generation systems and the difficulty in controlling the primary movement of a wind turbine, due to the wind and its random
fluctuations. These differences are reflected in the specific interaction of wind turbines with the power system. This book
addresses a wide variety of issues regarding the integration of wind farms in power systems. The book contains 14 chapters
divided into three parts. The first part outlines aspects related to the impact of the wind power generation on the electric system. In
the second part, alternatives to mitigate problems of the wind farm integration are presented. Finally, the third part covers issues of
modeling and simulation of wind power system.
A comprehensive guide to understanding AC machines with exhaustive simulation models to practice design and control Nearly
seventy percent of the electricity generated worldwide is used by electrical motors. Worldwide, huge research efforts are being
made to develop commercially viable three- and multi-phase motor drive systems that are economically and technically feasible.
Focusing on the most popular AC machines used in industry – induction machine and permanent magnet synchronous machine –
this book illustrates advanced control techniques and topologies in practice and recently deployed. Examples are drawn from
important techniques including Vector Control, Direct Torque Control, Nonlinear Control, Predictive Control, multi-phase drives and
multilevel inverters. Key features include: systematic coverage of the advanced concepts of AC motor drives with and without
output filter; discussion on the modelling, analysis and control of three- and multi-phase AC machine drives, including the recently
developed multi-phase-phase drive system and double fed induction machine; description of model predictive control applied to
power converters and AC drives, illustrated together with their simulation models; end-of-chapter questions, with answers and
PowerPoint slides available on the companion website www.wiley.com/go/aburub_control This book integrates a diverse range of
topics into one useful volume, including most the latest developments. It provides an effective guideline for students and
professionals on many vital electric drives aspects. It is an advanced textbook for final year undergraduate and graduate students,
and researchers in power electronics, electric drives and motor control. It is also a handy tool for specialists and practicing
engineers wanting to develop and verify their own algorithms and techniques.
Now in its Third Edition, Alternative Energy Systems: Design and Analysis with Induction Generators has been renamed Modeling
and Analysis with Induction Generators to convey the book’s primary objective—to present the fundamentals of and latest
advances in the modeling and analysis of induction generators. New to the Third Edition Revised equations and mathematical
modeling Addition of solved problems as well as suggested problems at the end of each chapter New modeling and simulation
cases Mathematical modeling of the Magnus turbine to be used with induction generators Detailed comparison between the
induction generators and their competitors Modeling and Analysis with Induction Generators, Third Edition aids in understanding
the process of self-excitation, numerical analysis of stand-alone and multiple induction generators, requirements for optimized
laboratory experimentation, application of modern vector control, optimization of power transference, use of doubly fed induction
generators, computer-based simulations, and social and economic impacts.
High Performance Control of AC Drives with Matlab®/Simulink Explore this indispensable update to a popular graduate text on electric drive
techniques and the latest converters used in industry The Second Edition of High Performance Control of AC Drives with Matlab®/Simulink
delivers an updated and thorough overview of topics central to the understanding of AC motor drive systems. The book includes new material
on medium voltage drives, covering state-of-the-art technologies and challenges in the industrial drive system, as well as their components,
and control, current source inverter-based drives, PWM techniques for multilevel inverters, and low switching frequency modulation for
voltage source inverters. This book covers three-phase and multiphase (more than three-phase) motor drives including their control and
practical problems faced in the field (e.g., adding LC filters in the output of a feeding converter), are considered. The new edition contains
links to Matlab®/Simulink models and PowerPoint slides ideal for teaching and understanding the material contained within the book.
Readers will also benefit from the inclusion of: A thorough introduction to high performance drives, including the challenges and requirements
for electric drives and medium voltage industrial applications An exploration of mathematical and simulation models of AC machines,
including DC motors and squirrel cage induction motors A treatment of pulse width modulation of power electronic DC-AC converter,
including the classification of PWM schemes for voltage source and current source inverters Examinations of harmonic injection PWM and
field-oriented control of AC machines Voltage source and current source inverter-fed drives and their control Modelling and control of
multiphase motor drive system Supported with a companion website hosting online resources. Perfect for senior undergraduate, MSc and
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PhD students in power electronics and electric drives, High Performance Control of AC Drives with Matlab®/Simulink will also earn a place in
the libraries of researchers working in the field of AC motor drives and power electronics engineers in industry.
Today's wind energy industry is at a crossroads. Global economic instability has threatened or eliminated many financial incentives that have
been important to the development of specific markets. Now more than ever, this essential element of the world energy mosaic will require
innovative research and strategic collaborations to bolster the industry as it moves forward. This text details topics fundamental to the efficient
operation of modern commercial farms and highlights advanced research that will enable next-generation wind energy technologies. The
book is organized into three sections, Inflow and Wake Influences on Turbine Performance, Turbine Structural Response, and Power
Conversion, Control and Integration. In addition to fundamental concepts, the reader will be exposed to comprehensive treatments of topics
like wake dynamics, analysis of complex turbine blades, and power electronics in small-scale wind turbine systems.
The book presents the latest power conversion and control technology in modern wind energy systems. It has nine chapters, covering
technology overview and market survey, electric generators and modeling, power converters and modulation techniques, wind turbine
characteristics and configurations, and control schemes for fixed- and variable-speed wind energy systems. The book also provides in-depth
steady-state and dynamic analysis of squirrel cage induction generator, doubly fed induction generator, and synchronous generator based
wind energy systems. To illustrate the key concepts and help the reader tackle real-world issues, the book contains more than 30 case
studies and 100 solved problems in addition to simulations and experiments. The book serves as a comprehensive reference for academic
researchers and practicing engineers. It can also be used as a textbook for graduate students and final year undergraduate students.
With countless electric motors being used in daily life, in everything from transportation and medical treatment to military operation and
communication, unexpected failures can lead to the loss of valuable human life or a costly standstill in industry. To prevent this, it is important
to precisely detect or continuously monitor the working condition of a motor. Electric Machines: Modeling, Condition Monitoring, and Fault
Diagnosis reviews diagnosis technologies and provides an application guide for readers who want to research, develop, and implement a
more effective fault diagnosis and condition monitoring scheme—thus improving safety and reliability in electric motor operation. It also
supplies a solid foundation in the fundamentals of fault cause and effect. Combines Theoretical Analysis and Practical Application Written by
experts in electrical engineering, the book approaches the fault diagnosis of electrical motors through the process of theoretical analysis and
practical application. It begins by explaining how to analyze the fundamentals of machine failure using the winding functions method, the
magnetic equivalent circuit method, and finite element analysis. It then examines how to implement fault diagnosis using techniques such as
the motor current signature analysis (MCSA) method, frequency domain method, model-based techniques, and a pattern recognition scheme.
Emphasizing the MCSA implementation method, the authors discuss robust signal processing techniques and the implementation of
reference-frame-theory-based fault diagnosis for hybrid vehicles. Fault Modeling, Diagnosis, and Implementation in One Volume Based on
years of research and development at the Electrical Machines & Power Electronics (EMPE) Laboratory at Texas A&M University, this book
describes practical analysis and implementation strategies that readers can use in their work. It brings together, in one volume, the
fundamentals of motor fault conditions, advanced fault modeling theory, fault diagnosis techniques, and low-cost DSP-based fault diagnosis
implementation strategies.
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