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In the first decades of the current millennium, the contribution
of photovoltaic and wind energy systems to power generation
capacity has grown extraordinarily all around the world; in
some countries, these systems have become two of the most
relevant sources to meet the needs of energy supply. This
Special Issue deals with all aspects of the development,
implementation, and exploitation of systems and installations
that operate with both sources of energy.
This book is intended for academics and engineers working in
universities, research institutes, and industry sectors wishing
to acquire new information and enhance their knowledge of
the current trends in wind turbine technology. Readers will
gain new ideas and special experience with in-depth
information about modeling, stability control, assessment,
reliability, and future prospects of wind turbines. This book
contains a number of problems and solutions that can be
integrated into larger research findings and projects. The
book enhances studies concerning the state of the art of wind
turbines, modeling and intelligent control of wind turbines,
power quality of wind turbines, robust controllers for wind
turbines in cold weather, etc. The book also looks at recent
developments in wind turbine supporting structures, noise
reduction estimation methods, reliability and prospects of
wind turbines, etc. As I enjoyed preparing this book, I am sure
that it will be valuable for a large sector of readers.
Model Predictive Control of Wind Energy Conversion
Systems addresses the predicative control strategy that has
emerged as a promising digital control tool within the field of
power electronics, variable-speed motor drives, and energy
conversion systems. The authors provide a comprehensive
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analysis on the model predictive control of power converters
employed in a wide variety of variable-speed wind energy
conversion systems (WECS). The contents of this book
includes an overview of wind energy system configurations,
power converters for variable-speed WECS, digital control
techniques, MPC, modeling of power converters and wind
generators for MPC design. Other topics include the mapping
of continuous-time models to discrete-time models by various
exact, approximate, and quasi-exact discretization methods,
modeling and control of wind turbine grid-side two-level and
multilevel voltage source converters. The authors also focus
on the MPC of several power converter configurations for full
variable-speed permanent magnet synchronous generator
based WECS, squirrel-cage induction generator based
WECS, and semi-variable-speed doubly fed induction
generator based WECS. Furthermore, this book: Analyzes a
wide variety of practical WECS, illustrating important
concepts with case studies, simulations, and experimental
results Provides a step-by-step design procedure for the
development of predictive control schemes for various WECS
configurations Describes continuous- and discrete-time
modeling of wind generators and power converters, weighting
factor selection, discretization methods, and extrapolation
techniques Presents useful material for other power electronic
applications such as variable-speed motor drives, power
quality conditioners, electric vehicles, photovoltaic energy
systems, distributed generation, and high-voltage direct
current transmission. Explores S-Function Builder
programming in MATLAB environment to implement various
MPC strategies through the companion website Reflecting the
latest technologies in the field, Model Predictive Control of
Wind Energy Conversion Systems is a valuable reference for
academic researchers, practicing engineers, and other
professionals. It can also be used as a textbook for graduatePage 2/25
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level and advanced undergraduate courses.
Wind power is currently considered as the fastest growing
energy resource in the world. Technological advances and
government subsidies have contributed in the rapid rise of
Wind power systems. The Handbook on Wind Power
Systems provides an overview on several aspects of wind
power systems and is divided into four sections: optimization
problems in wind power generation, grid integration of wind
power systems, modeling, control and maintenance of wind
facilities and innovative wind energy generation. The chapters
are contributed by experts working on different aspects of
wind energy generation and conversion.
An essential reference to the modeling techniques of wind
turbine systems for the application of advanced control
methods This book covers the modeling of wind power and
application of modern control methods to the wind power
control—specifically the models of type 3 and type 4 wind
turbines. The modeling aspects will help readers to streamline
the wind turbine and wind power plant modeling, and reduce
the burden of power system simulations to investigate the
impact of wind power on power systems. The use of modern
control methods will help technology development, especially
from the perspective of manufactures. Chapter coverage
includes: status of wind power development, grid code
requirements for wind power integration; modeling and control
of doubly fed induction generator (DFIG) wind turbine
generator (WTG); optimal control strategy for load reduction
of full scale converter (FSC) WTG; clustering based WTG
model linearization; adaptive control of wind turbines for
maximum power point tracking (MPPT); distributed model
predictive active power control of wind power plants and
energy storage systems; model predictive voltage control of
wind power plants; control of wind power plant clusters; and
fault ride-through capability enhancement of VSC HVDC
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connected offshore wind power plants. Modeling and Modern
Control of Wind Power also features tables, illustrations, case
studies, and an appendix showing a selection of typical test
systems and the code of adaptive and distributed model
predictive control. Analyzes the developments in control
methods for wind turbines (focusing on type 3 and type 4
wind turbines) Provides an overview of the latest changes in
grid code requirements for wind power integration Reviews
the operation characteristics of the FSC and DFIG WTG
Presents production efficiency improvement of WTG under
uncertainties and disturbances with adaptive control Deals
with model predictive active and reactive power control of
wind power plants Describes enhanced control of VSC HVDC
connected offshore wind power plants Modeling and Modern
Control of Wind Power is ideal for PhD students and
researchers studying the field, but is also highly beneficial to
engineers and transmission system operators (TSOs), wind
turbine manufacturers, and consulting companies.
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, doublyfed 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.
This thesis investigates the use of blade-pitch control and realPage 4/25
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time wind measurements to reduce the structural loads on the
rotors and blades of wind turbines. The first part of the thesis
studies the main similarities between the various classes of
current blade-pitch control strategies, which have to date
remained overlooked by mainstream literature. It also
investigates the feasibility of an estimator design that extracts
the turbine tower motion signal from the blade load
measurements. In turn, the second part of the thesis
proposes a novel model predictive control layer in the control
architecture that enables an existing controller to incorporate
the upcoming wind information and constraint-handling
features. This thesis provides essential clarifications of and
systematic design guidelines for these topics, which can
benefit the design of wind turbines and, it is hoped, inspire
the development of more innovative mechanical loadreduction solutions in the field of wind energy.
This two-volume set constitutes the refereed post-conference
proceedings of the 8th International Conference on
Advancement of Science and Technology, ICAST 2020,
which took place in Bahir Dar, Ethiopia, in October 2020.The
74 revised full papers were carefully reviewed and selected
from more than 200 submissions of which 157 were sent out
for peer review. The papers present economic and
technologic developments in modern societies in 6 tracks:
Chemical, food and bio-process engineering; Electrical and
computer engineering; IT, computer science and software
engineering; Civil, water resources, and environmental
engineering; Mechanical and industrial engineering; Material
science and engineering.
This book presents advanced studies on the conversion
efficiency, mechanical reliability, and the quality of power
related to wind energy systems. The main concern regarding
such systems is reconciling the highly intermittent nature of
the primary source (wind speed) with the demand for highPage 5/25
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quality electrical energy and system stability. This means that
wind energy conversion within the standard parameters
imposed by the energy market and power industry is
unachievable without optimization and control. The book
discusses the rapid growth of control and optimization
paradigms and applies them to wind energy systems: new
controllers, new computational approaches, new applications,
new algorithms, and new obstacles.

Covering all aspects of this important topic, this work
presents a review of the main control issues in wind
power generation, offering a unified picture of the
issues surrounding its optimal control. Discussion is
focused on a global dynamic optimization approach
to wind power systems using a set of optimization
criteria which comply with a comprehensive group of
requirements including: energy conversion
efficiency; mechanical reliability; and quality of the
energy provided.
Grid converters are the key player in renewable
energy integration. The high penetration of
renewable energy systems is calling for new more
stringent grid requirements. As a consequence, the
grid converters should be able to exhibit advanced
functions like: dynamic control of active and reactive
power, operation within a wide range of voltage and
frequency, voltage ride-through capability, reactive
current injection during faults, grid services support.
This book explains the topologies, modulation and
control of grid converters for both photovoltaic and
wind power applications. In addition to power
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electronics, this book focuses on the specific
applications in photovoltaic wind power systems
where grid condition is an essential factor. With a
review of the most recent grid requirements for
photovoltaic and wind power systems, the book
discusses these other relevant issues: modern grid
inverter topologies for photovoltaic and wind turbines
islanding detection methods for photovoltaic systems
synchronization techniques based on second order
generalized integrators (SOGI) advanced
synchronization techniques with robust operation
under grid unbalance condition grid filter design and
active damping techniques power control under grid
fault conditions, considering both positive and
negative sequences Grid Converters for Photovoltaic
and Wind Power Systems is intended as a
coursebook for graduated students with a
background in electrical engineering and also for
professionals in the evolving renewable energy
industry. For people from academia interested in
adopting the course, a set of slides is available for
download from the website.
www.wiley.com/go/grid_converters
This book describes the advances and applications
in Sliding mode control (SMC) which is widely used
as a powerful method to tackle uncertain nonlinear
systems. The book is organized into 21 chapters
which have been organised by the editors to reflect
the various themes of sliding mode control. The book
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provides the reader with a broad range of material
from first principles up to the current state of the art
in the area of SMC and observation presented in a
clear, matter-of-fact style. As such it is appropriate
for graduate students with a basic knowledge of
classical control theory and some knowledge of statespace methods and nonlinear systems. The resulting
design procedures are emphasized using
Matlab/Simulink software.
This book and its companion volumes, LNCS vols.
5551, 5552 and 5553, constitute the proceedings of
the 6th International Symposium on Neural Networks
(ISNN 2009), held during May 26–29, 2009 in
Wuhan, China. Over the past few years, ISNN has
matured into a well-established premier international
symposium on neural n- works and related fields,
with a successful sequence of ISNN symposia held
in Dalian (2004), Chongqing (2005), Chengdu
(2006), Nanjing (2007), and Beijing (2008). Following
the tradition of the ISNN series, ISNN 2009 provided
a high-level inter- tional forum for scientists,
engineers, and educators to present state-of-the-art
research in neural networks and related fields, and
also to discuss with international colleagues on the
major opportunities and challenges for future neural
network research. Over the past decades, the neural
network community has witnessed tremendous forts and developments in all aspects of neural
network research, including theoretical foundations,
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architectures and network organizations, modeling
and simulation, - pirical study, as well as a wide
range of applications across different domains. The
recent developments of science and technology,
including neuroscience, computer science, cognitive
science, nano-technologies and engineering design,
among others, have provided significant new
understandings and technological solutions to move
the neural network research toward the development
of complex, large-scale, and n- worked brain-like
intelligent systems. This long-term goal can only be
achieved with the continuous efforts of the
community to seriously investigate different issues of
the neural networks and related fields.
Wind power grid connection issues under high
penetration Power electronics control for wind
turbine induction and permanent magnet generators
Power electronics converter topologies and controls
for wind and wave energy FACTS applications for
wind power Modeling and simulation of wind and
wave power converters and generators Residential
Rural applications and other small wind turbine
systems Low wind speed technologies Wind
forecasting for dispatching of distributed wind
generation sources Islanding and protection
capabilities Generator design for wind and wave
energy systems Energy storage technologies for
wind and wave energy sources Off shore wind power
PMUs Wide Area Monitoring Protection and Control
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for wind integration
The book "Wind Energy Management" is a required
part of pursuing research work in the field of
Renewable Energy at most universities. It provides
in-depth knowledge to the subject for the beginners
and stimulates further interest in the topic. The
salient features of this book include: - Strong
coverage of key topics - User friendly and accessible
presentation to make learning interesting as much as
possible - Its approach is explanatory and language
is lucid and communicable - Recent research papers
are incorporated
Electrical machines are used in the process of
energy conversion in the generation, transmission
and consumption of electric power. In addition to
this, electrical machines are considered the main
part of electrical drive systems. Electrical machines
are the subject of advanced research. In the
development of an electrical machine, the design of
its different structures is very important. This design
ensures the robustness, energy efficiency, optimal
cost and high reliability of the system. Using
advanced techniques of control and new technology
products has brought electrical machines into their
optimal functioning mode. Different techniques of
control can be applied depending on the goals
considered. The aim of this book is to present recent
work on the design, control and applications of
electrical machines.
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Renewable energies constitute excellent solutions to
both the increase of energy consumption and
environment problems. Among these energies, wind
energy is very interesting. Wind energy is the subject
of advanced research. In the development of wind
turbine, the design of its different structures is very
important. It will ensure: the robustness of the
system, the energy efficiency, the optimal cost and
the high reliability. The use of advanced control
technology and new technology products allows
bringing the wind energy conversion system in its
optimal operating mode. Different strategies of
control can be applied on generators, systems
relating to blades, etc. in order to extract maximal
power from the wind. The goal of this book is to
present recent works on design, control and
applications in wind energy conversion systems.
The offshore wind sector’s trend towards larger
turbines, bigger wind farm projects and greater
distance to shore has a critical impact on grid
connection requirements for offshore wind power
plants. This important reference sets out the
fundamentals and latest innovations in electrical
systems and control strategies deployed in offshore
electricity grids for wind power integration. Includes:
All current and emerging technologies for offshore
wind integration and trends in energy storage
systems, fault limiters, superconducting cables and
gas-insulated transformers Protection of offshore
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wind farms illustrating numerous system integration
and protection challenges through case studies
Modelling of doubly-fed induction generators (DFIG)
and full-converter wind turbines structures together
with an explanation of the smart grid concept in the
context of wind farms Comprehensive material on
power electronic equipment employed in wind
turbines with emphasis on enabling technologies
(HVDC, STATCOM) to facilitate the connection and
compensation of large-scale onshore and offshore
wind farms Worked examples and case studies to
help understand the dynamic interaction between
HVDC links and offshore wind generation Concise
description of the voltage source converter
topologies, control and operation for offshore wind
farm applications Companion website containing
simulation models of the cases discussed throughout
Equipping electrical engineers for the engineering
challenges in utility-scale offshore wind farms, this is
an essential resource for power system and
connection code designers and pratitioners dealing
with integation of wind generation and the modelling
and control of wind turbines. It will also provide highlevel support to academic researchers and advanced
students in power and renewable energy as well as
technical and research staff in transmission and
distribution system operators and in wind turbine and
electrical equipment manufacturers.
Covers the fundamental concepts and advanced
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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 nonideal grid. Other topics of this book include 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
non-ideal 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
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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 addresses the uncertainties of wind power
modeled as interval numbers and assesses the
physical modeling and methods for interval power
flow, interval economic dispatch and interval robust
economic dispatch. In particular, the optimization
models are set up to address these topics and the
state-of-the-art methods are employed to efficiently
solve the proposed models. Several standard IEEE
test systems as well as real-world large-scale Polish
power systems have been tested to verify the
effectiveness of the proposed models and methods.
These methods can be further applied to other
research fields that are involved with uncertainty.
Most of the research and experiments in the fields of
modeling and control systems have spent significant
efforts to find rules from various complicated
phenomena by principles, observations, measured
data, logic derivations. The rules are normally
summarized as concise and quantitative expressions
or “models”. “Identification” provides mechanisms
to establish the models and “control” provides
mechanisms to improve system performances. This
book reflects the relevant studies and applications in
the area of renewable energies, with the latest
research from interdisciplinary theoretical studies,
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computational algorithm development to exemplary
applications. It discusses how modeling and control
methods such as recurrent neural network, Pitch
Angle Control, Fuzzy control, Sliding Mode Control
and others are used in renewable systems. It covers
topics as photovoltaic systems, wind turbines,
maximum power point tracking, batteries for
renewable energies, solar energy, thermal energy
and so on. This book is edited and written by leading
experts in the field and offers an ideal reference
guide for researchers and engineers in the fields of
electrical/electronic engineering, control system and
energy.
Power converters and electric machines represent
essential components in all fields of electrical
engineering. In fact, we are heading towards a future
where energy will be more and more electrical:
electrical vehicles, electrical motors, renewables,
storage systems are now widespread. The ongoing
energy transition poses new challenges for
interfacing and integrating different power systems.
The constraints of space, weight, reliability,
performance, and autonomy for the electric system
have increased the attention of scientific research in
order to find more and more appropriate
technological solutions. In this context, power
converters and electric machines assume a key role
in enabling higher performance of electrical power
conversion. Consequently, the design and control of
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power converters and electric machines shall be
developed accordingly to the requirements of the
specific application, thus leading to more specialized
solutions, with the aim of enhancing the reliability,
fault tolerance, and flexibility of the next generation
power systems.
This edited book analyses and discusses the current
issues of integration of wind energy systems in the
power systems. It collects recent studies in the area,
focusing on numerous issues including unbalanced
grid voltages, low-voltage ride-through and voltage
stability of the grid. It also explores the impact of the
emerging technologies of wind turbines and power
converters in the integration of wind power systems
in power systems. This book utilizes the editors’
expertise in the energy sector to provide a
comprehensive text that will be of interest to
researchers, graduate students and industry
professionals.
Wind energy is now the world's fastest growing
energy source. In the past 10 years, the global wind
energy capacity has increased rapidly. The installed
global wind power capacity has grown to 47.317GW
from about 3.5GW in 1994. The global wind power
industry installed 7976 MW in 2004, an increase in
total installed generating capacity of 20%. The
phenomenal growth in the wind energy industry can
be attributed to the concerns to the environmental
issues, and research and development of innovative
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cost-reducing technologies.
This exploration of the technical progress of wind
energy conversion systems also examines potential
future trends and includes recently developed
systems such as those for multi-converter operation
of variable-speed wind generators and lightning
protection.
This updated edition of the industry standard
reference on power system frequency control
provides practical, systematic and flexible algorithms
for regulating load frequency, offering new solutions
to the technical challenges introduced by the
escalating role of distributed generation and
renewable energy sources in smart electric grids.
The author emphasizes the physical constraints and
practical engineering issues related to frequency in a
deregulated environment, while fostering a
conceptual understanding of frequency regulation
and robust control techniques. The resulting control
strategies bridge the gap between advantageous
robust controls and traditional power system design,
and are supplemented by real-time simulations. The
impacts of low inertia and damping effect on system
frequency in the presence of increased distributed
and renewable penetration are given particular
consideration, as the bulk synchronous machines of
conventional frequency control are rendered
ineffective in emerging grid environments where
distributed/variable units with little or no rotating
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mass become dominant. Frequency stability and
control issues relevant to the exciting new field of
microgrids are also undertaken in this new edition.
As frequency control becomes increasingly
significant in the design of ever-more complex power
systems, this expert guide ensures engineers are
prepared to deploy smart grids with optimal
functionality.
This book is a printed edition of the Special Issue
"Control of Energy Storage" that was published in
Energies
This book is the first of its kind to provide a comprehensive
framework for connecting wind farms to weak power grids
using High Voltage DC technology. Most onshore wind
energy potential is located in areas that are hardly inhabited
and the majority of wind energy that is being harnessed by
European countries is currently offshore, both sourced from
locations that lack the presence of a strong power grid. This
book focuses on the many challenges the wind farm industry
faces integrating both onshore and offshore wind to ‘weak’
grids using HVDC technology. Through case studies and
illustrative examples the author presents a framework for
theoretical and mathematical analysis of HVDC technology,
its application and successful integration of onshore and
offshore wind farms. Presents a unified approach for
integrating onshore and offshore wind energy to existing AC
systems through MTDC grids; Includes an extensive
treatment of onshore wind farms connected to LCC HVDC
systems; Provides a comprehensive analysis of offshore wind
farms connected to VSC HVDC systems.
Renewable energy sources such as wind power have
attracted much attention because they are environmentally
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friendly, do not produce carbon dioxide and other emitants,
and can enhance a nation’s energy security. For example,
recently more significant amounts of wind power are being
integrated into conventional power grids. Therefore, it is
necessary to address various important and challenging
issues related to wind power systems, which are significantly
different from the traditional generation systems. This book is
a resource for engineers, practitioners, and decision-makers
interested in studying or using the power of computational
intelligence based algorithms in handling various important
problems in wind power systems at the levels of power
generation, transmission, and distribution. Researchers have
been developing biologically-inspired algorithms in a wide
variety of complex large-scale engineering domains.
Distinguished from the traditional analytical methods, the new
methods usually accomplish the task through their
computationally efficient mechanisms. Computational
intelligence methods such as evolutionary computation,
neural networks, and fuzzy systems have attracted much
attention in electric power systems. Meanwhile, modern
electric power systems are becoming more and more
complex in order to meet the growing electricity market. In
particular, the grid complexity is continuously enhanced by
the integration of intermittent wind power as well as the
current restructuring efforts in electricity industry. Quite often,
the traditional analytical methods become less efficient or
even unable to handle this increased complexity. As a result,
it is natural to apply computational intelligence as a powerful
tool to deal with various important and pressing problems in
the current wind power systems. This book presents the stateof-the-art development in the field of computational
intelligence applied to wind power systems by reviewing the
most up-to-date work and representative practical problems
collecting contributions from leading experts in electrical
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engineering, system engineering, and other disciplines.
Modeling and Modern Control of Wind PowerJohn Wiley &
Sons
From the point of view of grid integration and operation, this
monograph advances the subject of wind energy control from
the individual-unit to the wind-farm level. The basic objectives
and requirements for successful integration of wind energy
with existing power grids are discussed, followed by an
overview of the state of the art, proposed solutions and
challenges yet to be resolved. At the individual-turbine level,
a nonlinear controller based on feedback linearization,
uncertainty estimation and gradient-based optimization is
shown robustly to control both active and reactive power
outputs of variable-speed turbines with doubly-fed induction
generators. Heuristic coordination of the output of a wind
farm, represented by a single equivalent turbine with energy
storage to optimize and smooth the active power output is
presented. A generic approximate model of wind turbine
control developed using system identification techniques is
proposed to advance research and facilitate the treatment of
control issues at the wind-farm level. A supervisory wind-farm
controller is then introduced with a view to maximizing and
regulating active power output under normal operating
conditions and unusual contingencies. This helps to make the
individual turbines cooperate in such as way that the overall
output of the farm accurately tracks a reference and/or is
statistically as smooth as possible to improve grid reliability.
The text concludes with an overall discussion of the promise
of advanced wind-farm control techniques in making wind an
economic energy source and beneficial influence on grid
performance. The challenges that warrant further research
are succinctly enumerated. Control and Operation of GridConnected Wind Farms is primarily intended for researchers
from a systems and control background wishing to apply their
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expertise to the area of wind-energy generation. At the same
time, coverage of contemporary solutions to fundamental
operational problems will benefit power/energy engineers
endeavoring to promote wind as a reliable and clean source
of electrical power.
This book presents select proceedings of Electric Power and
Renewable Energy Conference 2020 (EPREC 2020). This
book provides rigorous discussions, case studies, and recent
developments in the emerging areas of the power system,
especially, renewable energy conversion systems, distributed
generations, microgrid, smart grid, HVDC & FACTS, power
system protection, etc. The readers would be benefited in
terms of enhancing their knowledge and skills in the domain
areas. The book will be a valuable reference for beginners,
researchers, and professionals interested in developments in
the power system.
This book reviews and examines how power system lowfrequency power oscillations and sub-synchronous
oscillations may be affected by grid connection of wind power
generation. Grid connection of wind power generation affects
the power system small-signal stability and has been one of
the most actively pursued research subjects in power
systems and power electronics engineering in the last ten
years. This book is the first of its kind to cover the impact of
wind power generation on power system low-frequency
oscillations and sub-synchronous oscillations. It begins with a
comprehensive overview of the subject and progresses to
modeling of power systems and introduces the application of
conventional methods, including damping torque analysis,
modal analysis and frequency-domain analysis, presented
with detailed examples, making it useful for researchers and
engineers worldwide.
This book is the result of inspirations and contributions from
many researchers of different fields. A wide verity of research
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results are merged together to make this book useful for
students and researchers who will take contribution for further
development of the existing technology. I hope you will enjoy
the book, so that my effort to bringing it together for you will
be successful. In my capacity, as the Editor of this book, I
would like to thanks and appreciate the chapter authors, who
ensured the quality of the material as well as submitting their
best works. Most of the results presented in to the book have
already been published on international journals and
appreciated in many international conferences.
Wind power capacity in the world has been increased by
more than 30% over the last decade in countries which have
prominent installations. Wind energy conversion systems
(WECSs) based on the doubly-fed induction generator (DFIG)
have dominated the wind power generation sector due to the
outstanding advantages they provide, including small
converter ratings (around 30% of the generator rating) and
lower converter costs. Due to the non-linearity of wind power
systems, the DFIG power control setup presents a big
challenge especially under conditions of high variance in windspeed and parameter sensing. To overcome these major
problems, an improved IDPC (Indirect Power Control) system
based on PID (Proportional-Integral-Derivative) controller, has
been proposed instead of the conventional power inverters.
This handbook covers information about IDPC based WECS.
The book starts with a general introduction to wind power
system basics. Subsequent chapters provide additional
knowledge about robustness tests and adaptive / intelligent
control systems employed in wind energy systems. The new
concept of direct and quadrature current control (Ird & Irq)
under MPPT (Maximum Power Point Tracking) strategy is
also explained along with novel fuzzy logic type control
systems. The authors have included detailed diagrams and
an appendix of WECS parameters, making this handbook a
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useful primer for engineering students working towards
completing licenses, Masters degrees and Post-graduation
programs in advanced wind power energy systems.
This book covers the technological progress and
developments of a large-scale wind energy conversion
system along with its future trends, with each chapter
constituting a contribution by a different leader in the wind
energy arena. Recent developments in wind energy
conversion systems, system optimization, stability
augmentation, power smoothing, and many other fascinating
topics are included in this book. Chapters are supported
through modeling, control, and simulation analysis. This book
contains both technical and review articles.
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 variablespeed 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.
This book features extensive coverage of all Distributed
Energy Generation technologies, highlighting the technical,
environmental and economic aspects of distributed resource
integration, such as line loss reduction, protection, control,
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storage, power electronics, reliability improvement, and
voltage profile optimization. It explains how electric power
system planners, developers, operators, designers, regulators
and policy makers can derive many benefits with increased
penetration of distributed generation units into smart
distribution networks. It further demonstrates how to best
realize these benefits via skillful integration of distributed
energy sources, based upon an understanding of the
characteristics of loads and network configuration.
Standalone (off-grid) renewable energy systems supply
electricity in places where there is no access to a standard
electrical grid. These systems may include photovoltaic
generators, wind turbines, hydro turbines or any other
renewable electrical generator. Usually, this kind of system
includes electricity storage (commonly lead-acid batteries, but
also other types of storage can be used). In some cases, a
backup generator (usually powered by fossil fuel, diesel or
gasoline) is part of the hybrid system. The modelling of the
components, the control of the system and the simulation of
the performance of the whole system are necessary to
evaluate the system technically and economically. The
optimization of the sizing and/or the control is also an
important task in this kind of system.
As the fastest growing source of energy in the world, wind
has a very important role to play in the global energy mix.
This text covers a spectrum of leading edge topics critical to
the rapidly evolving wind power industry. The reader is
introduced to the fundamentals of wind energy aerodynamics;
then essential structural, mechanical, and electrical subjects
are discussed. The book is composed of three sections that
include the Aerodynamics and Environmental Loading of
Wind Turbines, Structural and Electromechanical Elements of
Wind Power Conversion, and Wind Turbine Control and
System Integration. In addition to the fundamental rudiments
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illustrated, the reader will be exposed to specialized applied
and advanced topics including magnetic suspension bearing
systems, structural health monitoring, and the optimized
integration of wind power into micro and smart grids.
Maximizing reader insights into the latest technical
developments and trends involving wind turbine control and
monitoring, fault diagnosis, and wind power systems, ‘Wind
Turbine Control and Monitoring’ presents an accessible and
straightforward introduction to wind turbines, but also includes
an in-depth analysis incorporating illustrations, tables and
examples on how to use wind turbine modeling and
simulation software. Featuring analysis from leading experts
and researchers in the field, the book provides new
understanding, methodologies and algorithms of control and
monitoring, computer tools for modeling and simulation, and
advances the current state-of-the-art on wind turbine
monitoring and fault diagnosis; power converter systems; and
cooperative & fault-tolerant control systems for maximizing
the wind power generation and reducing the maintenance
cost. This book is primarily intended for researchers in the
field of wind turbines, control, mechatronics and energy;
postgraduates in the field of mechanical and electrical
engineering; and graduate and senior undergraduate
students in engineering wishing to expand their knowledge of
wind energy systems. The book will also interest practicing
engineers dealing with wind technology who will benefit from
the comprehensive coverage of the theoretic control topics,
the simplicity of the models and the use of commonly
available control algorithms and monitoring techniques.
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