Protective Relays Application Guide Book
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 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.
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
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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 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
Targeting the latest microprocessor technologies for more sophisticated applications in the field
of power system short circuit detection, this revised and updated source imparts fundamental
concepts and breakthrough science for the isolation of faulty equipment and minimization of
damage in power system apparatus. The Second Edition clearly describes key procedures,
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devices, and elements crucial to the protection and control of power system function and
stability. It includes chapters and expertise from the most knowledgeable experts in the field of
protective relaying, and describes microprocessor techniques and troubleshooting strategies in
clear and straightforward language.
Testing Differential Protection (87)
IEEE Guide for Protective Relay Applications to Transmission Lines
Electrical Power System Protection
Protective Relaying
The Relay Testing Handbook #2D

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
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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: Valence Electrical Training Services LLC Language: English ISBN-13:
978-1-934348-05-5 LCCN: 2012934618
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 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
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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 Turbo-Generator 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.
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: Understanding Digital Logic explains the
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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
Relay Handbook
Theory and Applications
Relay Testing Fundamentals
Power System Protective Relaying
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Application Guide
Practical Power System and Protective Relays Commissioning is a unique collection
of the most important developments in the field of power system setup. It includes
simple explanations and cost affordable models for operating engineers. The book
explains the theory of power system components in a simple, clear method that also
shows how to apply different commissioning tests for different protective relays.
The book discusses scheduling for substation commissioning and how to manage
available resources to efficiently complete projects on budget and with optimal use
of resources. Explains the theory of power system components and how to set the
different types of relays Discusses the time schedule for substation commissioning
and how to manage available resources and cost implications Details worked
examples and illustrates best practices
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.
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Maintaining the features that made the previous edition a bestseller, this book
covers large and small utility systems as well as industrial and commercial systems.
The author provides a completely new treatment of generator protection in
compliance with governmental rules and regulations and supplies expanded
information on symmetrical components. The text delineates individual protection
practices for all equipment components; furnishes an overview of power system
grounding, including system ferroresonance and safety grounding basics; analyzes
power system performance during abnormal conditions; describes the relationship
of input source performance to protection; and much more.
Short Course on Industrial Electrical Power System Protection
Principles and Applications, Second Edition
Understanding Digital Logic
Final Report
Problems and Solutions
Digital (microprocessor-based) protection relays (DPR) are
dominating the global market today, essentially pushing all
other types of relays out of the picture. These devices play a
vital role in power operations for fields ranging from
manufacturing, transportation, and communication to banking and
healthcare. Digital Protective Relays: Problems and Solutions
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offers a unique focus on the problems and disadvantages
associated with their use, a crucial aspect that goes largely
unexamined. While there is already a massive amount of
literature documenting the benefits of using digital relays,
devices as sophisticated as DPR obviously have faults and
drawbacks that need to be understood. This book covers these,
delving into the less familiar inner workings of DPR to fill a
critical literary void and help decision makers and specialists
in the field of protection relays find their way out of the
informational vacuum. The book provides vital information to
assist them in evaluating relay producers' claims and then
choose the right product. Tearing away the informational
"curtain" that exists today, this book: Describes construction
of functional modules of existing relays Analyzes drawbacks and
problems of digital relays Details specific technical problems
and their solutions Assesses dangers of intentional destructive
electromagnetic intrusions Discusses alternative (nonmicroprocessor-based) protection relays, and problems related to
international standards Focusing on practical solutions, this
book explains how to correctly choose digital relays and ensure
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their proper use while avoiding the many problems they can
present. The author avoids mathematics and theory in favor of
more practical, tangible information not easily found elsewhere.
Setting itself apart from other books on the subject, this
volume shines a light into the long hidden "black box" of
information
Improve Failure Detection and Optimize Protection In the everevolving field of protective relay technology, an engineer’s
personal preference and professional judgment are as important
to power system protection as the physical relays used to detect
and isolate abnormal conditions. Invaluable Insights from an
Experienced Expert Protective Relay Principles focuses on
probable power system failure modes and the important
characteristics of the protective relays used to detect these
postulated failures. The book presents useful new concepts in a
way that is easier to understand because they are equally
relevant to older, electromechanical and solid-state relays, and
newer, more versatile microprocessor-based relays. It introduces
the applications, considerations, and setting philosophies used
in transmission-line, distribution-line, and substation
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applications, covering concepts associated with general system
operations and fault detection. Topics include relay load
limits, cold load pickup, voltage recovery, and arc flash. The
author also delves into the philosophies that engineers employ
in both urban and rural areas, with a detailed consideration of
setpoint function. Analysis of Key Concepts That Are Usually
Just Glossed Over This versatile text is ideal for new engineers
to use as a tutorial before they open the instruction manuals
that accompany multi-function microprocessor-based relays.
Guiding readers through the transient loading conditions that
can result in relay misoperation, the author elaborates on
concepts that are not generally discussed, but can be very
helpful in specific applications. Readers will come away with an
excellent grasp of important design considerations for working
with overcurrent, over- and undervoltage, impedance, distance,
and differential type relay functions, either individually or in
combination. Also useful for students as a textbook, this book
includes practical examples for many applications, and offers
guidance for more unusual ones.
The comprehensive guide for the operation and maintenance of
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large turbo-generators Operation and Maintenance of Large TurboGenerators 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
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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, consultants, and design engineers.
The Relay Testing Handbook #4D
Operation and Maintenance of Large Turbo-Generators
Practical Power System and Protective Relays Commissioning
Protective Relay Principles
Design, Modeling and Evaluation of Protective Relays for Power
Systems

With emphasis on power system protection from the network operator
perspective, this classic textbook explains the fundamentals of relaying and
power system phenomena including stability, protection and reliability. The fourth
edition brings coverage up-to-date with important advancements in protective
relaying due to significant changes in the conventional electric power system that
will integrate renewable forms of energy and, in some countries, adoption of the
Smart Grid initiative. New features of the Fourth Edition include: an entirely new
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chapter on protection considerations for renewable energy sources, looking at
grid interconnection techniques, codes, protection considerations and practices.
new concepts in power system protection such as Wide Area Measurement
Systems (WAMS) and system integrity protection (SIPS) -how to use WAMS for
protection, and SIPS and control with WAMS. phasor measurement units (PMU),
transmission line current differential, high voltage dead tank circuit breakers, and
relays for multi-terminal lines. revisions to the Bus Protection Guide IEEE
C37.234 (2009) and to the sections on additional protective requirements and
restoration. Used by universities and industry courses throughout the world,
Power System Relaying is an essential text for graduate students in electric
power engineering and a reference for practising relay and protection engineers
who want to be kept up to date with the latest advances in the industry.
Power Supply Devices and Systems of Relay Protection brings relay protection
and electrical power engineers a single, concentrated source of information on
auxiliary power supply systems and devices. The book also tackles specific
problems and solutions of relay protection power supply systems and devices,
which are often not dealt with in the literature. The author, an experienced
engineer with more than 100 patents, draws on his own experience to offer
practical, tested advice to readers. A Guide to Relay Protection Power Supply for
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Engineers and Technicians The first chapter reviews the electronics and primary
elements of the system, including transistors, thyristors, optocouplers, logic
elements, and relays, and their principles of operation. This background gives
staff who service relay protection power supply systems the necessary
electronics knowledge to help them work more effectively with the equipment.
The next chapters of the book then cover built-in digital protection relay power
supplies, battery chargers, accumulator batteries, uninterruptible power supply,
and characteristic features of auxiliary DC systems at substations and power
plants. The final chapters discuss questions and problems that engineers and
technicians may face. These include insulation problems, issues in auxiliary DC
power supply such as voltage dips, and electromagnetic disturbances such as
blackouts, spikes, and surges. The author also explains how to address them.
Suitable for beginners and experienced engineers alike, the book is written for
those who work with relay protection systems and with AC and DC auxiliary
power systems in power plants and substations. It combines theory and practical
recommendations to provide a valuable reference on power supply devices and
systems.
This book is a practical guide to digital protective relays in power systems. It
explains the theory of how the protective relays work in power systems, provides
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the engineering knowledge and tools to successfully design them and offers
expert advice on how they behave in practical circumstances. This book helps
readers gain technical mastery of how the relays function, how they are designed
and how they perform. This text not only features in-depth coverage of the theory
and principles behind protective relays, but also includes a manual supplemented
with software that offers numerous hands-on examples in MATLAB. A great
resource for protective relaying labs and self-learners, its manual provides lab
experiments unavailable elsewhere. The book is suitable for advanced courses in
Digital Relays and Power Systems Fault Analysis and Protection, and will prove
to be a valuable resource for practitioners in the utility industry, including relay
designers.
Protective Relays Application Guide, 1985 Reprint
The Relay Testing Handbook #7: End-to-End Testing
Protective Relay Maintenance and Application Guide
Principles and Applications, Fourth Edition
The Relay Testing Handbook #6D

This book focuses on protective relaying, which is an indispensable part of electrical
power systems. The recent advancements in protective relaying are being dictated by
MMPRs (microprocessor-based multifunction relays). The text covers smart grids,
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integration of wind and solar generation, microgrids, and MMPRs as the driving aspects
of innovations in protective relaying. Topics such as cybersecurity and instrument
transformers are also explored. Many case studies and practical examples are included
to emphasize real-world applications.
Power outages have considerable social and economic impacts, and effective protection
schemes are crucial to avoiding them. While most textbooks focus on the transmission
and distribution aspects of protective relays, Protective Relaying for Power Generation
Systems is the first to focus on protection of motors and generators from a power
generation perspective. It also includes workbook constructions that allow students to
perform protection-related calculations in Mathcad® and Excel®. This text provides both
a general overview and in-depth discussion of each topic, making it easy to tailor the
material to students' needs. It also covers topics not found in other texts on the subject,
including detailed time decrement generator fault calculations and minimum excitation
limit. The author clearly explains the potential for damage and damaging mechanisms
related to each protection function and includes thorough derivations of complex system
interactions. Such derivations underlie the various rule-of-thumb setting criteria, provide
insight into why the rules-of-thumb work and when they are not appropriate, and are
useful for post-incident analysis. The book's flexible approach combines theoretical
discussions with example settings that offer quick how-to information. Protective
Relaying for Power Generation Systems integrates fundamental knowledge with
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practical tools to ensure students have a thorough understanding of protection schemes
and issues that arise during or after abnormal operation.
For many years, Protective Relaying: Principles and Applications has been the go-to text
for gaining proficiency in the technological fundamentals of power system protection.
Continuing in the bestselling tradition of the previous editions by the late J. Lewis
Blackburn, the Fourth Edition retains the core concepts at the heart of power system
analysis. Featuring refinements and additions to accommodate recent technological
progress, the text: Explores developments in the creation of smarter, more flexible
protective systems based on advances in the computational power of digital devices and
the capabilities of communication systems that can be applied within the power grid
Examines the regulations related to power system protection and how they impact the
way protective relaying systems are designed, applied, set, and monitored Considers
the evaluation of protective systems during system disturbances and describes the tools
available for analysis Addresses the benefits and problems associated with applying
microprocessor-based devices in protection schemes Contains an expanded discussion
of intertie protection requirements at dispersed generation facilities Providing information
on a mixture of old and new equipment, Protective Relaying: Principles and Applications,
Fourth Edition reflects the present state of power systems currently in operation, making
it a handy reference for practicing protection engineers. And yet its challenging end-ofchapter problems, coverage of the basic mathematical requirements for fault analysis,
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and real-world examples ensure engineering students receive a practical, effective
education on protective systems. Plus, with the inclusion of a solutions manual and
figure slides with qualifying course adoption, the Fourth Edition is ready-made for
classroom implementation.
Testing Overcurrent Protection (50/51/67)
Power System Relaying
Based on the GEC Handbook Protective Relays - Application Guide
Protective Relays Application Guide
Their Theory and Practice Volume One
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 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
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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.
Optimal Coordination of Power Protective Devices with Illustrative Examples Provides
practical guidance on the coordination issue of power protective relays and fuses Protecting
electrical power systems requires devices that isolate the components that are under fault
while keeping the rest of the system stable. Optimal Coordination of Power Protective Devices
with Illustrative Examples provides a thorough introduction to the optimal coordination of
power systems protection using fuses and protective relays. Integrating fundamental theory
and real-world practice, the text begins with an overview of power system protection and
optimization, followed by a systematic description of the essential steps in designing optimal
coordinators using only directional overcurrent relays. Subsequent chapters present
mathematical formulations for solving many standard test systems, and cover a variety of
popular hybrid optimization schemes and their mechanisms. The author also discusses a
selection of advanced topics and extended applications including adaptive optimal
coordination, optimal coordination with multiple time-current curves, and optimally
coordinating multiple types of protective devices. Optimal Coordination of Power Protective
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Devices: Covers fuses and overcurrent, directional overcurrent, and distance relays Explains
the relation between fault current and operating time of protective relays Discusses
performance and design criteria such as sensitivity, speed, and simplicity Includes an up-todate literature review and a detailed overview of the fundamentals of power system protection
Features numerous illustrative examples, practical case studies, and programs coded in
MATLAB® programming language Optimal Coordination of Power Protective Devices with
Illustrative Examples is the perfect textbook for instructors in electric power system protection
courses, and a must-have reference for protection engineers in power electric companies, and
for researchers and industry professionals specializing in power system protection.
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
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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 Services
LLC Language: English ISBN-13: 978-1-934348-13-0 LCCN: 2012934622
Handbook of Large Turbo-Generator Operation and Maintenance
Network Protection & Automation Guide
Protective Relays Applications Guide
The Relay Testing Handbook #3D:
The Art and Science of Protective Relaying
This newly developed guide compiles information on the application
considerations of protective relays to ac transmission lines. The
guide describes accepted transmission line protection schemes and the
different electrical system parameters and situations that affect
their application. Its purpose is to provide a reference for the
selection of relay schemes and to assist less experienced protective
relaying engineers in their application.
1. Purpose of Protective Relays and Relaying. Causes of Faults.
Definitions. Functions of Protective Relays. Application to a Power
System.- 2. Relay Design and Construction. Characteristics. Choice of
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Measuring Units. Construction of Measuring Units. Construction of
Timing Units. Details of Design. Cases. Panel Mounting. Operation
Indicators. Finishes.- 3. The Main Characteristics of Protective
Relays. Phase and Amplitude Comparators. Relay Characteristics.
General Equation for Characteristics. Inversion Chart. Resonance.
Appendix.- 4. Overcurrent Protection. Time-Current Characteristics.
App.
The Relay Testing Handbook #8D
Protective Relaying for Power Generation Systems
Protective Relays
Protective Relays Applications Guide. 2nd Ed
Digital Protective Relays
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