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this book presents new and important research on electric power and its generation
transmission and efficiency the world is becoming increasingly electrified for the
foreseeable future coal will continue to be the dominant fuel used for electric power
production the low cost and abundance of coal is one of the primary reasons for this
electric power transmission a process in the delivery of electricity to consumers is the
bulk transfer of electrical power typically power transmission is between the power
plant and a substation near a populated area electricity distribution is the delivery from
the substation to the consumers due to the large amount of power involved
transmission normally takes place at high voltage 110 kv or above electricity is usually
transmitted over long distance through overhead power transmission lines
underground power transmission is used only in densely populated areas due to its
high cost of installation and maintenance and because the high reactive power gain
produces large charging currents and difficulties in voltage management a power
transmission system is sometimes referred to colloquially as a grid however for reasons
of economy the network is rarely a true grid redundant paths and lines are provided so
that power can be routed from any power plant to any load centre through a variety of
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routes based on the economics of the transmission path and the cost of power much
analysis is done by transmission companies to determine the maximum reliable
capacity of each line which due to system stability considerations may be less than the
physical or thermal limit of the line deregulation of electricity companies in many
countries has led to renewed interest in reliable economic design of transmission
networks

a clear explanation of the technology for producing and delivering electricity electric
power systems explains and illustrates how the electric grid works in a clear
straightforward style that makes highly technical material accessible it begins with a
thorough discussion of the underlying physical concepts of electricity circuits and
complex power that serves as a foundation for more advanced material readers are
then introduced to the main components of electric power systems including
generators motors and other appliances and transmission and distribution equipment
such as power lines transformers and circuit breakers the author explains how a whole
power system is managed and coordinated analyzed mathematically and kept stable
and reliable recognizing the economic and environmental implications of electric
energy production and public concern over disruptions of service this book exposes the
challenges of producing and delivering electricity to help inform public policy decisions
its discussions of complex concepts such as reactive power balance load flow and
stability analysis for example offer deep insight into the complexity of electric grid
operation and demonstrate how and why physics constrains economics and politics
although this survival guide includes mathematical equations and formulas it discusses
their meaning in plain english and does not assume any prior familiarity with particular
notations or technical jargon additional features include a glossary of symbols units
abbreviations and acronyms illustrations that help readers visualize processes and
better understand complex concepts detailed analysis of a case study including a
reference to the case enabling readers to test the consequences of manipulating
various parameters with its clear discussion of how electric grids work electric power
systems is appropriate for a broad readership of professionals undergraduate and
graduate students government agency managers environmental advocates and
consumers

a revised and updated text that explores the fundamentals of the physics of electric
power handling systems the revised and updated second edition of electric power
principles sources conversion distribution and use offers an innovative and
comprehensive approach to the fundamentals of electric power the author a noted
expert on the topic provides a thorough grounding in electric power systems with an
informative discussion on per unit normalisations symmetrical components and
iterative load flow calculations the text covers the most important topics within the
power system such as protection and dc transmission and examines both traditional
power plants and those used for extracting sustainable energy from wind and sunlight
the text explores the principles of electromechanical energy conversion and magnetic
circuits and synchronous machines the most important generators of electric power
the book also contains information on power electronics induction and direct current
motors this new second edition includes a new chapter on energy storage including
battery modeling and how energy storage and associated power electronics can be
used to modify system dynamics information on voltage stability and bifurcation the
addition of newton s method for load flow calculations material on the grounding
transformer connections added to the section on three phase transformer an example
of the unified power flow controller for voltage support written for students studying
electric power systems and electrical engineering the updated second edition of
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electric power principles sources conversion distribution and use is the classroom
tested text that offers an understanding of the basics of the physics of electric power
handling systems

this book serves as a tool for any engineer who wants to learn about circuits electrical
machines and drives power electronics and power systems basics from time to time
engineers find they need to brush up on certain fundamentals within electrical
engineering this clear and concise book is the ideal learning tool for them to quickly
learn the basics or develop an understanding of newer topics fundamentals of electric
power engineering from electromagnetics to power systems helps nonelectrical
engineers amass power system information quickly by imparting tools and trade tricks
for remembering basic concepts and grasping new developments created to provide
more in depth knowledge of fundamentals rather than a broad range of applications
only this comprehensive and up to date book covers topics such as circuits electrical
machines and drives power electronics and power system basics as well as new
generation technologies allows nonelectrical engineers to build their electrical
knowledge quickly includes exercises with worked solutions to assist readers in
grasping concepts found in the book contains in depth side bars throughout which
pique the reader s curiosity fundamentals of electric power engineering is an ideal
refresher course for those involved in this interdisciplinary branch for supplementary
files for this book please visit booksupport wiley com

research in electric power

there are good reasons why the subject of electric power engineering after many years
of neglect is making a comeback in the undergraduate curriculum of many electrical
engineering departments the most obvious is the current public awareness of the
energy crisis more fundamental is the concern with social responsibility among college
students in general and engineering students in particular after all electric power
remains one of the cornerstones of our civilization and the well publicized problems of
ecology economy safety dependability and natural resources management pose ever
growing challenges to the best minds in the engineering community before an
engineer can successfully involve himself in such problems he must first be familiar
with the main components of electric power systems this text book will assist him in
acquiring the necessary familiarity the course for which this book is mainly intended
can be taken by any student who has had some cir cuit analysis using discrete
elements and including sinusoidal steady state and elementary electromagnetic field
theory most students taking the course will be in their junior or senior years once the
course is completed students may decide to go more deeply into the design and
operation of these components and study them on a more advanced level or they may
direct their attention to the problems of the system itself problems which are only
hinted at briefly at various points herein

the enron scandal notwithstanding it is important for professionals in the electric
power industry and related positions gain a solid understanding of electric power
systems and how they work written by two veteran power company managers and
respected experts this is a real world view of electric power systems how they operate
how the organizations are structured and how electricity is regulated and priced a
comprehensive overview of the electric power industry from the inside covers electric
power system components electricity consumption generation transmission
distribution electric utility operation electric system control power system reliability
government regulation utility rate making and financial considerations includes an
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extensive glossary of key terms used in the u s and also definitions for terms used
worldwide

a practical guide to facilitate statistically well founded decisions in the management of
assets of an electricity grid effective and economic electric grid asset management and
incident management involve many complex decisions on inspection maintenance
repair and replacement this timely reference provides statistically well founded tried
and tested analysis methodologies for improved decision making and asset
management strategy for optimum grid reliability and availability the techniques
described are also sufficiently robust to apply to small data sets enabling asset
managers to deal with early failures or testing with limited sample sets the book
describes the background concepts and statistical techniques to evaluate failure
distributions probabilities remaining lifetime similarity and compliancy of observed
data with specifications asymptotic behavior of parameter estimators effectiveness of
network configurations and stocks of spare parts it also shows how the graphical
representation and parameter estimation from analysis of data can be made consistent
as well as explaining modern upcoming methodologies such as the health index and
risk index key features offers hands on tools and techniques for data analysis similarity
index failure forecasting health and risk indices and the resulting maintenance
strategies end of chapter problems and solutions to facilitate self study via a book
companion website the book is essential reading for advanced undergraduate and
graduate students in electrical engineering quality engineers utilities and industry
strategists transmission and distribution system planners asset managers and risk
mManagers

the rate per unit time at which the transfer of electrical energy takes place through an
electric circuit is known as electric power it is usually generated by electric generators
but can also be supplied by some other sources such as electric batteries and solar
panels one form of electric energy can be converted into another form and the process
is known as power conversion the electrochemical or electrical device used for the
conversion of electrical energy is referred to as power converter it can convert direct
current into alternating current and vice versa a power converter can also change the
frequency or voltage of the current the ever growing need of advanced technology is
the reason that has fueled the research in the field of electric power conversion in
recent times most of the topics introduced in this book cover new techniques and the
applications of electric power conversion scientists and students actively engaged in
this field will find it full of crucial and unexplored concepts

adapted from an updated version of the author s classic electric power system design
and analysis with new material designed for the undergraduate student and
professionals new to power engineering the growing importance of renewable energy
sources control methods and mechanisms and system restoration has created a need
for a concise comprehensive text that covers the concepts associated with electric
power and energy systems introduction to electric power systems fills that need
providing an up to date introduction to this dynamic field the author begins with a
discussion of the modern electric power system centering on the technical aspects of
power generation transmission distribution and utilization after providing an overview
of electric power and machine theory fundamentals he offers a practical treatment
focused on applications of the major topics required for a solid background in the field
including synchronous machines transformers and electric motors he also furnishes a
unique look at activities related to power systems such as power flow and control
stability state estimation and security assessment a discussion of present and future
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directions of the electrical energy field rounds out the text with its broad up to date
coverage emphasis on applications and integrated matlab scripts introduction to
electric power systems provides an ideal practical introduction to the field perfect for
self study or short course work for professionals in related disciplines

independent generation of electrical power explains the different operations involved
in the generation of power in power plants and the concepts and principles behind
them the book covers topics such as the parameters and requirements of generator
performance configurations of generators and the operation and modes of control of
generators system control logic and different energy management systems the book
also includes three appendices appendix 1 contrasts induction generation and
synchronous generation appendix 2 covers different protection equipment and
appendix 3 discusses the analyses involved in electrical systems the monograph is
recommended for engineers who would like to know more about the design and
operation of plants and how it generates power

a comprehensive look in layman s terms at the many aspects of the provision of electric
power by two veteran executives and respected experts technological advances and
changes in government policy and regulation have altered the electric power industry
in recent years and will continue to impact it for quite some time fully updated with the
latest changes to regulation structure and technology this new edition of
understanding electric power systems offers a real world view of the industry
explaining how it operates how it is structured and how electricity is regulated and
priced it includes extensive references for the reader and will be especially useful to
lawyers government officials regulators engineers and students as well as the general
public the book explains the physical functioning of electric power systems the electric
power business in today s environment and the related institutions including recent
changes in the roles of the federal energy regulatory commission and the north
american reliability company significant changes that are affecting the industry are
covered in this new edition including the expanded role of the federal government in
the planning and operation of the nation s electric utilities new energy laws and a large
number of ferc regulations implementing these laws concerns over global warming
and potential impacts on the electric industry pressures for expansion of the electric
grid and the implementation of smart grid technologies the growing importance of
various energy storage technologies and renewable energy sources new nuclear
generation technologies the 2009 economic stimulus package

a highly accessible resource covering the basics of the design and operation of
electrical power systems with minimal technical background required electrical power
system essentials delivers a thorough introduction to the electrical power system and
its functioning and the changes that come with the worldwide energy transition
process this revised and updated third edition includes new material on hvdc
developments electricity markets capacity calculation ntc and flow based power
system protection and energy storage discussions on how renewable sources play a
more dominant role in the generation of electrical energy and the effects they have on
the control and operation of the grid and electricity markets are also included written
in the accessible style that has made previous editions so popular with readers this
book restricts math content to the appendix in order to maintain an easy reading
experience of the main text while still providing complete coverage a companion
website includes downloadable teaching materials and accessory videos are viewable
on the wiley website wiley com go powersystem3e and youtube youtube com playlist
list plvaulsy38tuv8jtwkfltan w bgbcdOad topics discussed in the book include
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generation of electric energy covering nuclear fission wind energy and wind turbine
concepts hydropower and pumped storage and solar power electricity markets
covering gas scarcity its influence on the marginal price of electricity and negative
energy prices future power systems covering higher harmonics increased use of cables
instead of overhead transmission lines distributed generation and power electronic
interfaces transmission of electric energy covering dc circuit breakers wide area
measurement systems and distribution networks electrical power system essentials is a
perfect textbook for second and third year undergraduate electrical engineering
students who need an accessible course text introducing concepts in power system
engineering the text is also valuable for other students and professionals who require
an up to date reference on power systems technology

this accessible text now in its second edition continues to provide a comprehensive
coverage of electric power generation transmission and distribution including the
operation and management of different systems in these areas it gives an overview of
the basic principles of electrical engineering and load characteristics and provides
exhaustive system level description of several power plants such as thermal electric
nuclear and gas power plants the book fully explores the basic theory and also covers
emerging concepts and technologies the conventional topics of transmission
subsystem including hvdc transmission are also discussed along with an introduction
to new technologies in power transmission and control such as flexible ac transmission
systems facts numerous solved examples inter spersed throughout illustrate the
concepts discussed what is new to this edition provides two new chapters on diesel
engine power plants and power system restructuring to make the students aware of
the changes taking place in the power system industry includes more solved and
unsolved problems in each chapter to enhance the problem solving skills of the
students primarily designed as a text for the undergraduate students of electrical
engineering the book should also be of great value to power system engineers

electric power engineering has always been an integral part of electrical engineering
education providing a unique alternative to existing books on the market this text
presents a concise and rigorous exposition of the main fundamentals of electric power
engineering contained in a single volume the materials can be used to teach three
separate courses electrical machines power systems and power electronics which are
in the mainstream of the electrical engineering curriculum of most universities
worldwide the book also highlights an in depth review of electric and magnetic circuit
theory with emphasis on the topics which are most relevant to electric power
engineering

the field of electrical engineering has become increasingly diversified resulting in a
spectrum of emerging topics from microelectromechanics to light wave technology
keeping pace with progressing technology and covering the scope of related subjects
electric power systems provides introductory fundamental knowledge in several areas
the tex

this book provides the short history current state main problems and historical
perspective for the development of electrical power engineering the focus of the
textbook is on the two most important issues related to meeting of the growing needs
of humanity in electricity hunger for energy and ecological infarct in the book are
discussed the methods of their solution optimization of energy balance use of
renewable energy resources new methods of electricity production increase of the
efficiency of production accumulation transmission distribution and consumption
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electricity the third issue social and geopolitical threats due to the increasing need for
energy in the textbook is not considered inasmuch it details in non stop regime
discussed in the mass media choosing the structure and content of the textbook is
based on the ten years of the author experience of giving lectures to tomsk polytechnic
university students who study according to the program electric power engineering
this textbook is addresed to students masters and post graduates it can be interesting
for everyone who is thinking about the future of our civilization in general and meeting
of human needs in electric power in particular
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