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As modern protective relays become increasingly more powerful and complex, many
relay testers continue to use test procedures and philosophies that are based on
previous generations of relays and their limitations. Modern relays have very different
characteristics that require a different testing philosophy to ensure that they will operate
when required. The Relay Testing Handbook: Testing Overcurrent Protection
(50/51/67) provides step-by-step procedures for testing the most common overcurrent
protection applications. This volume is designed to help you understand and test:
Instantaneous overcurrent protection (50) Inverse time overcurrent protection (51)
Directional overcurrent protection (67) Each chapter explains the following topics for
each element with realistic, practical examples and detailed instructions: Understanding
the application Determining which settings are most important Recommended steps to
correctly plan, perform, and evaluate pickup tests Recommended steps to correctly
plan, perform, and evaluate timing tests Preventing interference from other settings
inside the relay Tips and tricks to overcome common obstacles This book is included in
the hardcover book The Relay Testing Handbook: Principles and Practice, or it can be
ordered by itself as a soft-cover book, Adobe Acrobat PDF digital download, or both.
Paperback: 70 pages Trim Size: 8.5"x11" Publisher: Valence Electrical Training
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The comprehensive guide for the operation and maintenance of large turbo-generators
Operation and Maintenance of Large Turbo-Generators is the ultimate resource for
operators and inspectors of large utility and industrial generating facilities who deal with
multiple units of disparate size, origin, and vintage. It offers the complete scope of
information regarding operation and maintenance of all types of turbine-driven
generators built in the world. Based on the authors’ combined sixty years of generating
station and design work experience, the information presented in the book is designed
to inform the reader about actual machine operational problems and failure modes that
occur in generating stations and other types of facilities. Readers will find very detailed
coverage of: Design and construction of generators and auxiliary systems Generator
operation, including interaction with the grid Monitoring, diagnostics, and protection of
turbo-generators Inspection practices, including stator, rotor, and auxiliary systems
Ideas for improving plant reliability and reducing costs and electrical failures
Maintenance testing, including electrical and nondestructive examination Operation and
Maintenance of Large Turbo-Generators comes filled with photos and graphs,
commonly used inspection forms, and extensive references for each topic. It is an
indispensable resource for anyone involved in the design, construction, protection,
operation, maintenance, and troubleshooting of large generators in generating stations
and industrial power facilities. The book is also an excellent learning tool for students,
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consultants, and design engineers.
Written by two practicing electrical engineers, this second edition of the bestselling
Protection of Electricity Distribution Networks offers both practical and theoretical
coverage of the technologies, from the classical electromechanical relays to the new
numerical types, which protect equipment on networks and in electrical plants. A
properly coordinated protection system is vital to ensure that an electricity distribution
network can operate within preset requirements for safety for individual items of
equipment, staff and public, and the network overall. Suitable and reliable equipment
should be installed on all circuits and electrical equipment and to do this, protective
relays are used to initiate the isolation of faulted sections of a network in order to
maintain supplies elsewhere on the system. This then leads to an improved electricity
service with better continuity and quality of supply.
Electrical Power Transmission System Engineering: Analysis and Design is devoted to
the exploration and explanation of modern power transmission engineering theory and
practice. Designed for senior-level undergraduate and beginning-level graduate
students, the book serves as a text for a two-semester course or, by judicious selection,
the material may be condensed into one semester. Written to promote hands-on selfstudy, it also makes an ideal reference for practicing engineers in the electric power
utility industry. Basic material is explained carefully, clearly, and in detail, with multiple
examples. Each new term is defined as it is introduced. Ample equations and
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homework problems reinforce the information presented in each chapter. A special
effort is made to familiarize the reader with the vocabulary and symbols used by the
industry. Plus, the addition of numerous impedance tables for overhead lines,
transformers, and underground cables makes the text self-contained. The Third Edition
is not only up to date with the latest advancements in electrical power transmission
system engineering, but also: Provides a detailed discussion of flexible alternating
current (AC) transmission systems Offers expanded coverage of the structures,
equipment, and environmental impacts of transmission lines Features additional
examples of shunt fault analysis using MATLAB® Also included is a review of the
methods for allocating transmission line fixed charges among joint users, new trends
and regulations in transmission line construction, a guide to the Federal Energy
Regulatory Commission (FERC) electric transmission facilities permit process and
Order No. 1000, and an extensive glossary of transmission system engineering
terminology. Covering the electrical and mechanical aspects of the field with equal
detail, Electrical Power Transmission System Engineering: Analysis and Design, Third
Edition supplies a solid understanding of transmission system engineering today.
Electric relays pervade the electronics that dominate our world. They exist in many
forms, fulfill many roles, and each have their own behavioral nuances and peculiarities.
To date, there exists no comprehensive reference surveying the broad spectrum of
electric relays, save one-Electric Relays: Principles and Applications. This ambitious
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work is not only unique in its scope, but also in its practical approach that focuses on
the operational and functional aspects rather than on theory and mathematics.
Accomplished engineer Dr. Vladimir Gurevich builds the presentation from first
principles, unfolding the concepts and constructions via discussion of their historical
development from the earliest ideas to modern technologies. He uses a show-not-tell
approach that employs nearly 1300 illustrations and reveals valuable insight based on
his extensive experience in the field. The book begins with the basic principles of relay
construction and the major functional parts, such as contact and magnetic systems.
Then, it devotes individual chapters to the various types of relays. The author describes
the principles of function and construction for each type as well as features of several
relays belonging to a type that operate on different principles. Remarkably thorough
and uniquely practical, Electric Relays: Principles and Applications serves as the
perfect introduction to the plethora of electric relays and offers a quick-reference guide
for the experienced engineer.
As modern protective relays become increasingly more powerful and complex, many relay
testers continue to use test procedures and philosophies that are based on previous
generations of relays and their limitations. Modern relays have very different characteristics
that require a different testing philosophy to ensure that they will operate when required. The
Relay Testing Handbook: Creating and Implementing Test Plans outlines step-by-step
procedures that will enable you to create and implement protective relay test plans for modern
relay systems, ensuring accurate and efficient relay testing for nearly every application. Use
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the information in this book to: Collect and compare drawings, settings, and engineering
studies to evaluate the application Compare all of the available documentation to the
manufacturer's literature Prepare to test the relay by correctly isolating it from the rest of the
system Establish communication with the relay and apply the settings Properly connect your
test-set to the relay Perform acceptance tests Design your test plan using conventional test
techniques, or implement more efficient and effective ones Implement your test plan or apply
common test plans for feeder, generator, or line protection Prepare your report and test sheets
This book is included in the hardcover book The Relay Testing Handbook: Principles and
Practice, or it can be ordered by itself as a soft-cover book, Adobe Acrobat PDF digital
download, or both. Paperback: 98 pages Trim Size: 8.5"x11" Publisher: Valence Electrical
Training Services LLC Language: English ISBN-13: 978-1-934348-07-9 LCCN: 2012934620
A Smart Grid delivers renewable energy as a main source of electricity from producers to
consumers using two-way monitoring through Smart Meter technology that can remotely
control consumer electricity use. This can help to storage excess energy; reduce costs,
increase reliability and transparency, and make processes more efficiently. Smart Grids:
Opportunities, Developments, and Trends discusses advances in Smart Grid in today’s
dynamic and rapid growing global economical and technological environments. Current
development in the field are systematically explored with an introduction, detailed discussion
and an experimental demonstration. Each chapter also includes the future scope and ongoing
research for each topic. Smart Grids: Opportunities, Developments, and Trends provides up to
date knowledge, research results, and innovations in Smart Grids spanning design,
implementation, analysis and evaluation of Smart Grid solutions to the challenging problems in
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all areas of power industry. Providing a solid foundation for graduate and postgraduate
students, this thorough approach also makes Smart Grids: Opportunities, Developments, and
Trends a useful resource and hand book for researchers and practitioners in Smart Grid
research. It can also act as a guide to Smart Grids for industry professionals and engineers
from different fields working with Smart Grids.
As modern protective relays become increasingly more powerful and complex, many relay
testers continue to use test procedures and philosophies that are based on previous
generations of relays and their limitations. Modern relays have very different characteristics
that require a different testing philosophy to ensure that they will operate when required. As the
second of The Relay Testing Handbook series, Relay Testing Fundamentals builds on the
electrical theory principles introduced in the first package, Electrical Fundamentals for Relay
Testing. In this in-depth discussion of protective relays you will learn about the history of
protective relaying including: Electromechanical relays Solid state relays Simple
microprocessor relays Multifunction microprocessor relays Relay testers of all skill levels can
benefit from a solid foundation of relay testing fundamentals; the foundational elements
included in this book include: Reasons for relay testing Essential relay testing equipment The
importance of using different test techniques for various relay generations Traditional test
procedures for element testing Logic and dynamic testing Combining test techniques for more
efficient and effective relay testing Applying test techniques that take advantage of modern test
equipment and software This book is included in the hardcover book The Relay Testing
Handbook: Principles and Practice, or it can be ordered by itself as a soft-cover book, Adobe
Acrobat PDF digital download, or both. Paperback: 86 pages Trim Size: 8.5"x11" Publisher:
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Valence Electrical Training Services LLC Language: English ISBN-13: 978-1-934348-05-5
LCCN: 2012934618
As the first of The Relay Testing Handbook series, Electrical Fundamentals for Relay Testing
contains the underlying electrical theory that all relay testers should understand. This
information provides a foundation that all other handbooks in the series use when describing
the most common protective elements, how they function, and the most effective and efficient
procedures used to test them. Even experienced relay testers can benefit from having this
manual on hand as a quick reference when facing an unfamiliar relay testing situation. Use the
practical examples outlined in this volume to help you: Understand the three-phase electrical
system Create and understand phasor diagrams Apply Delta and Wye connections
Understand the power triangle Understand basic transformer theory Understand current and
potential transformers and connections Recognize the most common fault types and when to
apply them Recognize the most common system grounding techniques Calculate positive,
negative, and zero sequence components Understand why and how protective relays are
applied Paperback: 102 pages Trim Size: 8.5"x11" Publisher: Valence Electrical Training
Services LLC Language: English ISBN-13: 978-1-934348-04-8 LCCN: 2012934170
Electrical Power System Protection provides practising engineers with the most up-to-date and
comprehensive one -volume reference and tutorial on power system protection available.
Concentrating on fundamental methods and technology and with extensive examples drawn
from current practice internationally, this book will be a major reference tool for engineers
involved with and affected by power system protection.
When the original edition was published in 1989, it was the first book for decades to be
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devoted to planning and design of distribution systems. It has now been fully revised,
particularly in the light of market conditions exerting stronger pressure on the design engineer,
the changing structure of utilities and the increasing penetration of computer-based planning
and reliability. The book sets out good distribution practice and includes theoretical and
practical aspects relevant to design. There is a paperback edition to satisfy demand from
graduate students and engineers in training.
This package provides an overview of End-to-End testing and answers the most common
questions a relay tester should ask before performing their first End-to-End test. A basic
introduction of this test technique is followed by a step-by-step procedure for performing a
successful end-to-end test. This package also includes an overview of the most common
communication-assisted protection schemes to help the reader understand how these
schemes operate. Go to http: //relaytraining.com/product/end-to-end-testing-print/ for more
information. This paper will NOT be part of the final Relay Testing Handbook.
The Relay Testing Handbook was created for relay technicians from all backgrounds and
providesthe knowledge necessary to test most of the modern protective relays installed over a
widevariety of industries. Basic electrical fundamentals, detailed descriptions of protective
elements,and generic test plans are combined with examples from real life applications to
increase yourconfidence in any relay testing situation. A wide variety of relay manufacturers
and models areused in the examples to help you realize that once you conquer the sometimes
confusing andfrustrating man-machine interfaces created by the different manufacturers, all
digital relays usethe same basic fundamentals and most relays can be tested by applying
these fundamentals.This package provides a step-by-step procedure for testing the most
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common differential protectionapplications used by a variety of manufacturers. Each chapter
follows a logical progression to helpunderstand why differential protection is used and how it is
applied. Testing procedures are describedin detail to ensure that the differential protection has
been correctly applied. Each chapter uses thefollowing outline to best describe the element
and the test procedures.1. Application2. Settings3. Pickup Testing4. Timing Tests5. Tips and
Tricks to Overcome Common ObstaclesWe will review techniques to test differential relays
with 3 or 6 channels so that readers can test nearlyany differential application with any modern
test set.
With distributed generation interconnection power flow becoming bidirectional, culminating in
network problems, smart grids aid in electricity generation, transmission, substations,
distribution and consumption to achieve a system that is clean, safe (protected), secure,
reliable, efficient, and sustainable. This book illustrates fault analysis, fuses, circuit breakers,
instrument transformers, relay technology, transmission lines protection setting using
DIGsILENT Power Factory. Intended audience is senior undergraduate and graduate students,
and researchers in power systems, transmission and distribution, protection system broadly
under electrical engineering.
This comprehensive treatment of the theory and practice encountered in the installation and
design of transmission and distribution systems for electrical power has been updated and
revised to provide the project engineer with all the latest, relevant information to design and
specify the correct system for a particular application. Thoroughly updated and revised to
include latest developments Learn from and Author with extensive experience in managing
international projects Find out the reasoning and implications behind the different specifications
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and methods
The Relay Testing Handbook was created for relay technicians from all backgrounds and
provides the knowledge necessary to test most modern protective relays installed over a wide
variety of industries. Basic electrical fundamentals, detailed descriptions of protective
elements, and generic test plans are combined with examples from real life applications to
increase your confidence in any relay testing situation. A wide variety of relay manufacturers
and models are used in the examples to help you realize that once you conquer the sometimes
confusing and frustrating man-machine interfaces created by the different manufacturers, all
digital relays use the same basic fundamentals; and most relays can be tested by applying
these fundamentals. This package provides a step-by-step procedure for testing the most
common distance protection applications used by a variety of manufacturers. Each chapter
follows a logical progression to help understand why distance protection is used and how it is
applied. Testing procedures are described in detail to ensure that the distance protection has
been correctly applied. Each chapter uses the following outline to best describe the element
and the test procedures.ApplicationSettingsPickup TestingTiming TestsTips and Tricks to
Overcome Common ObstaclesReal world examples are used to describe each test with
detailed instructions to determine what test parameters to use and how to determine if the
results are acceptable.Thank you for your support with this project, and I hope you find this and
future additions of The Relay Testing Handbook to be useful.
As modern protective relays become increasingly more powerful and complex, many relay
testers continue to use test procedures and philosophies that are based on previous
generations of relays and their limitations. Modern relays have very different characteristics
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that require a different testing philosophy to ensure that they will operate when required. The
Relay Testing Handbook: Understanding Digital Logic explains the different forms of relay logic
used in modern microprocessor based relays. Each type of relay logic is described in detail
with practical examples to demonstrate how relay manufacturers use common relay logic
principles applied with different style interfaces such as: Individual element schemes (General
Electric SR and Beckwith Electric Company relays) Binary relays (Alstom and Siemens relays)
Arithmetic (math) schemes (Schweitzer Engineering Laboratories relays) Logic schemes
(General Electric UR relays) Use the practical examples outlined in this volume to help you:
Understand and use logic gates such as AND, OR, NOT, NOR, NAND, and moreUse logic
comparators and timersConvert relay settings from one logic format to anotherConvert logic
schemes into DC schematics to help understand and commission logic systemsUnderstand
the protective relay logic used in nearly every in-service relay today This book is included in
the hardcover book The Relay Testing Handbook: Principles and Practice, or it can be ordered
by itself as a soft-cover book, Adobe Acrobat PDF digital download, or both. Paperback: 90
pages Trim Size: 8.5"x11" Publisher: Valence Electrical Training Services LLC Language:
English ISBN-13: 978-1-934348-06-2 LCCN: 2012934619
With contributions from worldwide leaders in the field, Power System Stability and Control,
Third Edition (part of the five-volume set, The Electric Power Engineering Handbook) updates
coverage of recent developments and rapid technological growth in essential aspects of power
systems. Edited by L.L. Grigsby, a respected and accomplished authority in power
engineering, and section editors Miroslav Begovic, Prabha Kundur, and Bruce Wollenberg, this
reference presents substantially new and revised content. Topics covered include: Power
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System Protection Power System Dynamics and Stability Power System Operation and
Control This book provides a simplified overview of advances in international standards,
practices, and technologies, such as small signal stability and power system oscillations,
power system stability controls, and dynamic modeling of power systems. This resource will
help readers achieve safe, economical, high-quality power delivery in a dynamic and
demanding environment. With five new and 10 fully revised chapters, the book supplies a high
level of detail and, more importantly, a tutorial style of writing and use of photographs and
graphics to help the reader understand the material. New Chapters Cover: Systems Aspects of
Large Blackouts Wide-Area Monitoring and Situational Awareness Assessment of Power
System Stability and Dynamic Security Performance Wind Power Integration in Power
Systems FACTS Devices A volume in the Electric Power Engineering Handbook, Third Edition.
Other volumes in the set: K12642 Electric Power Generation, Transmission, and Distribution,
Third Edition (ISBN: 9781439856284) K12648 Power Systems, Third Edition (ISBN:
9781439856338) K12650 Electric Power Substations Engineering, Third Edition
(9781439856383) K12643 Electric Power Transformer Engineering, Third Edition
(9781439856291)
Contents include: protection symbols used in circuit diagrams, feeder protection for distance
systems and pilot wire and carrier-current systems, and overvoltage protection.
The comprehensive guide for large turbo-generator operation and maintenance The Handbook
of Large Turbo-Generator Operation and Maintenance is an expanded 3rd edition of the
authors’ second edition of the same book. This updated revision covers additional topics on
generators and provides more depth on existing topics. It is the ultimate resource for operators
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and inspectors of large utility and industrial generating facilities who deal with multiple units of
disparate size, origin, and vintage. The book is also an excellent learning tool for students,
consulting and design engineers. It offers the complete scope of information regarding
operation and maintenance of all types of turbine-driven generators found in the world. Based
on the authors' ver eighty combined years of generating station and design work experience,
the information presented in the book is designed to inform the reader about actual machine
operational problems and failure modes that occur in generating stations and other types of
facilities. Readers will find very detailed coverage of: Design and construction of generators
and auxiliary systems Generator operation and control, including interaction with the grid
Monitoring, diagnostics, and protection of turbo-generators Inspection practices for the stator,
rotor, and auxiliary systems Maintenance testing, including electrical and non-destructive
examination Ideas on maintenance strategies and life cycle management Additional topics on
uprating of generators and long term storage are also included The Handbook of Large TurboGenerator Operation and Maintenance comes packed with photos and graphs, commonly used
inspection forms, and extensive references for each topic. It is an indispensable reference for
anyone involved in the design, construction, operation, protection, maintenance, and
troubleshooting of large generators in generating stations and industrial power facilities.

This book offers comprehensive coverage of the operation and maintenance of
large hydro generators This book is a practical handbook for engineers and
maintenance staff responsible for the upkeep of large salient-pole hydro
generators used in electric power plants. Focusing on the physics and
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maintenance of large vertical salient pole generators, it offers readers real-world
experience, problem description, and solutions, while teaching them about the
design, modernization, inspections, maintenance, and operation of salient pole
machines. Handbook of Large Hydro Generators: Operation and Maintenance
provides an introduction to the principles of operation of synchronous machines.
It then covers design and construction, auxiliary systems, operation and control,
and monitoring and diagnostics of generators. Generator protection, inspection
practices and methodology and auxiliaries inspections are also examined. The
final two chapters are dedicated to maintenance and testing, and maintenance
philosophies, upgrades, and uprates. The handbook includes over 420 color
photos and 180 illustrations, forms, and tables to complement the topics covered
in the chapters. Written with a machine operator and inspector in mind,
Handbook of Large Hydro Generators: Operation and Maintenance: Instructs
readers how to perform complete machine inspections, understand what they are
doing, and find solutions for any problems encountered Includes real-life,
practical, field experiences so that readers can familiarize themselves with
aspects of machine operation, maintenance, and solutions to common problems
Benefits experienced and new power plant operators, generator design
engineers and operations engineers. Is authored by industry experts who
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participated in the writing and maintenance of IEEE standards (IEEE C50.12 and
C50.13) on the subject Handbook of Large Hydro Generators: Operation and
Maintenance is an ideal resource for scientists and engineers whose research
interest is in electromagnetic and energy conversion. It is also an excellent book
for senior undergraduate and graduate students majoring in energy generation,
and generator operation and maintenance.
The essential guide that combines power system fundamentals with the practical
aspects of equipment design and operation in modern power systems Written by
an experienced power engineer, AC Circuits and Power Systems in Practice
offers a comprehensive guide that reviews power system fundamentals and
network theorems while exploring the practical aspects of equipment design and
application. The author covers a wide-range of topics including basic circuit
theorems, phasor diagrams, per-unit quantities and symmetrical component
theory, as well as active and reactive power and their effects on network stability,
voltage support and voltage collapse. Magnetic circuits, reactor and transformer
design are analyzed, as is the operation of step voltage regulators. In addition,
detailed introductions are provided to earthing systems in LV and MV networks,
the adverse effects of harmonics on power equipment and power system
protection. Finally, European and American engineering standards are presented
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where appropriate throughout the text, to familiarize the reader with their use and
application. This book is written as a practical power engineering text for
engineering students and recent graduates. It contains more than 400
illustrations and is designed to provide the reader with a broad introduction to the
subject and to facilitate further study. Many of the examples included come from
industry and are not normally covered in undergraduate syllabi. They are
provided to assist in bridging the gap between tertiary study and industrial
practice, and to assist the professional development of recent graduates. The
material presented is easy to follow and includes both mathematical and visual
representations using phasor diagrams. Problems included at the end of most
chapters are designed to walk the reader through practical applications of the
associated theory.
Most textbooks that deal with the power analysis of electrical engineering power
systems focus on generation or distribution systems. Filling a gap in the
literature, Modern Power System Analysis, Second Edition introduces readers to
electric power systems, with an emphasis on key topics in modern power
transmission engineering. Throughout, the boo
The death of Professor Arthur Wright in the summer of 1996 deprived me of a
friend and a colleague whose judgement and experience shaped this book. I pay
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tribute to his contributions to protection and electrical engineering education. In
the five years since the first edition appeared, many developments have taken
place and it is now necessary to update the book. The use of digital
communications and advanced signal processing techniques is now widespread
and several fully numeric relays are available from manu facturers. Two new
Chapters 13 and 14 have been added to introduce readers to these concepts and
associated techniques. Artificial intelligence is making its impact in all
engineering applications and power system protection is no exception. Expert
systems, fuzzy logic, artificial neural networks, adaptive and integrated
protection, synchronized measurements using the global positioning system,
genetic algorithms, flexible a.c. transmission systems, are some of the
techniques considered in connection with protection. Although many of these
techniques have not yet found major application in protection, it is nevertheless
essential for the educated protection engineer to have a basic understanding of
the underlying principles and methodology so that he, or she, can evaluate their
suitability for new relaying problems and applications. Chapter 15 was therefore
added to guide readers through this developing area. I have also added some
new material in other chapters to reflect changes over the past years.
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