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Extended models, methods, and applications in power system risk assessment Risk
Assessment of Power Systems: Models, Methods, and Applications, Second Edition fills the
gap between risk theory and real-world application. Author Wenyuan Li is a leading authority
on power system risk and has more than twenty-five years of experience in risk evaluation.
This book offers real-world examples to help readers learn to evaluate power system risk
during planning, design, operations, and maintenance activities. Some of the new additions in
the Second Edition include: New research and applied achievements in power system risk
assessment A discussion of correlation models in risk evaluation How to apply risk assessment
to renewable energy sources and smart grids Asset management based on condition
monitoring and risk evaluation Voltage instability risk assessment and its application to system
planning The book includes theoretical methods and actual industrial applications. It offers an
extensive discussion of component and system models, applied methods, and practical
examples, allowing readers to effectively use the basic concepts to conduct risk assessments
for power systems in the real world. With every original chapter updated, two new sections
added, and five entirely new chapters included to cover new trends, Risk Assessment of Power
Systems is an essential reference.
The groundbreaking book that details the fundamentals of reliability modeling and evaluation
and introduces new and future technologies Electric Power Grid Reliability Evaluation deals
with the effective evaluation of the electric power grid and explores the role that this process
plays in the planning and designing of the expansion of the power grid. The book is a guide to
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the theoretical approaches and processes that underpin the electric power grid and reviews the
most current and emerging technologies designed to ensure reliability. The authors—noted
experts in the field—also present the algorithms that have been developed for analyzing the
soundness of the power grid. A comprehensive resource, the book covers probability theory,
stochastic processes, and a frequency-based approach in order to provide a theoretical
foundation for reliability analysis. Throughout the book, the concepts presented are explained
with illustrative examples that connect with power systems. The authors cover generation
adequacy methods, and multi-node analysis which includes both multi-area as well as
composite power system reliable evaluation. This important book: • Provides a guide to the
basic methods of reliability modeling and evaluation • Contains a helpful review of the
background of power system reliability evaluation • Includes information on new technology
sources that have the potential to create a more reliable power grid • Addresses renewable
energy sources and shows how they affect power outages and blackouts that pose new
challenges to the power grid system Written for engineering students and professionals,
Electric Power Grid Reliability Evaluation is an essential book that explores the processes and
algorithms for creating a sound and reliable power grid.
The subject of system reliability evaluation has never been so extensively and incisively
discussed as in the present volume. The book fills a gap in the existing literature on the subject
by highlighting the shortcomings of the current state-of-the-art and focusing on on-going efforts
aimed at seeking better models, improved solutions and alternative approaches to the problem
of system reliability evaluation. The book's foremost objective is to provide an insight into
developments that are likely to revolutionize the art and science in the near future. At the same
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time it will help serve as a benchmark for the reader not only to understand and appreciate the
newer developments but to profitably guide him in reorienting his efforts. This book will be
valuable for people working in various industries, research organizations, particularly in
electrical and electronics, defence, nuclear, chemical, space and communciation systems. It
will also be useful for serious-minded students, teachers, and for the laboratories of
educational institutions.
This book is a sequel to Reliability Evaluation of Engineering Systems: Concepts and
Techniques, written by the same authors and published by Pitman Books in January 1983. As
a sequel, this book is intended to be considered and read as the second of two volumes rather
than as a text that stands on its own. For this reason, readers who are not familiar with basic
reliability modelling and evaluation should either first read the companion volume or, at least,
read the two volumes side by side. Those who are already familiar with the basic concepts and
only require an extension of their knowledge into the power system problem area should be
able to understand the present text with little or no reference to the earlier work. In order to
assist readers, the present book refers frequently to the first volume at relevant points, citing it
simply as Engineering Systems. Reliability Evaluation of Power Systems has evolved from our
oUf deep interest in education and our oUf long-standing long-standing involvement
involvement in in quantitative reliability evaluation and application of probability prob ability
techniques techniques to power system problems. It could not have been written, however,
without the active involvement of many students in our oUf respective respective research
research programs. programs. There have been too many to mention individually but most are
recorded within the references at the ends of chapters.
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Offers timely and comprehensive coverage of dynamic system reliability theory This book
focuses on hot issues of dynamic system reliability, systematically introducing the reliability
modeling and analysis methods for systems with imperfect fault coverage, systems with
function dependence, systems subject to deterministic or probabilistic common-cause failures,
systems subject to deterministic or probabilistic competing failures, and dynamic standby
sparing systems. It presents recent developments of such extensions involving reliability
modelling theory, reliability evaluation methods, and features numerous case studies based on
real-world examples. The presented dynamic reliability theory can enable a more accurate
representation of actual complex system behavior, thus more effectively guiding the reliable
design of real-world critical systems. Dynamic System Reliability: Modelling and Analysis of
Dynamic and Dependent Behaviors begins by describing the evolution from the traditional
static reliability theory to the dynamic system reliability theory, and provides a detailed
investigation of dynamic and dependent behaviors in subsequent chapters. Although written for
those with a background in basic probability theory and stochastic processes, the book
includes a chapter reviewing the fundamentals that readers need to know in order to
understand contents of other chapters which cover advanced topics in reliability theory and
case studies. The first book systematically focusing on dynamic system reliability modelling
and analysis theory Provides a comprehensive treatment on imperfect fault coverage (singlelevel/multi-level or modular), function dependence, common cause failures (deterministic and
probabilistic), competing failures (deterministic and probabilistic), and dynamic standby sparing
Includes abundant illustrative examples and case studies based on real-world systems Covers
recent advances in combinatorial models and algorithms for dynamic system reliability analysis
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Offers a rich set of references, providing helpful resources for readers to pursue further
research and study of the topics Dynamic System Reliability: Modelling and Analysis of
Dynamic and Dependent Behaviors is an excellent book for undergraduate and graduate
students, and engineers and researchers in reliability and related disciplines.
This book is a seque1 to Reliability Evaluation of Engineering Systems: Concepts and
Techniques, written by the same authors and published by Pitman Books in January 1983. *
As a sequel, this book is intended to be considered and read as the second oftwo volumes
rather than as a text that stands on its own. For this reason, readers who are not familiar with
basic reliability modelling and evaluation should either first read the companion volume or, at
least, read the two volumes side by side. Those who are already familiar with the basic
concepts and only require an extension of their knowledge into the power system problem area
should be able to understand the present text with little or no reference to the earlier work. In
order to assist readers, the present book refers frequently to the first volume at relevant points,
citing it simply as Engineering Systems. Reliability Evaluation of Power Systems has evolved
from our deep interest in education and our long-standing involvement in quantitative reliability
evaluation and application of probability techniques to power system problems. It could not
have been written, however, without the active involvement of many students in our respective
research programs. There have been too many to mention individu ally hut most are recorded
within the references at the ends of chapters.
This book has evolved from our deep interest and involvement in the development and
application of reliability evaluation techniques. Its scope is not limited to anyone engineering
discipline as the concepts and basic techniques for reliability evaluation have no disciplinary
Page 5/17

Read Free Reliability Evaluation Of Engineering Systems Solution
boundaries and are applicable in most, if not all, engineering applications. We firmly believe
that reliability evaluation is an important and integral feature of the planning, design and
operation of all engineering systems; from the smallest and most simple to the largest and
most complex. Also, we believe that all engineers involved with such systems should be aware
of, and appreciate, not only the benefits which can accrue from reliability assessment, but also
how such assessments can be made. Our primary objective has been to compile a book which
provides practising engineers and engineering graduates who have little or no background in
probability theory or statistics, with the concepts and basic techniques for evaluating the
reliability of engineering systems. It is hoped that the material presented will enable them to
reach quickly a level of self-confidence which will permit them to assimilate, understand and
appreciate the more detailed applications and additional material which is available in the
journals and publications associated with their own discipline.
Amid a plethora of challenges, technological advances in science and engineering are
inadvertently affecting an increased spectrum of today’s modern life. Yet for all supplied
products and services provided, robustness of processes, methods, and techniques is
regarded as a major player in promoting safety. This book on systems reliability, which equally
includes maintenance-related policies, presents fundamental reliability concepts that are
applied in a number of industrial cases. Furthermore, to alleviate potential cost and timespecific bottlenecks, software engineering and systems engineering incorporate approximation
models, also referred to as meta-processes, or surrogate models to reproduce a predefined set
of problems aimed at enhancing safety, while minimizing detrimental outcomes to society and
the environment.
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This volume includes chapters presenting applications of different metaheuristics in reliability
engineering, including ant colony optimization, great deluge algorithm, cross-entropy method
and particle swarm optimization. It also presents chapters devoted to cellular automata and
support vector machines, and applications of artificial neural networks, a powerful adaptive
technique that can be used for learning, prediction and optimization. Several chapters describe
aspects of imprecise reliability and applications of fuzzy and vague set theory.
THE classic text on reliability engineering and management has now been fully revised and
updated. Practical Reliability Engineering provides a comprehensive, up-to-date description of
all the important methods for the design, development, manufacture and maintenance of
reliable engineering products and systems. Students, engineers and managers alike will find
this a valuable reference source. With emphasis firmly placed on the practical aspects of
reliability engineering, the fourth edition provides extended coverage of mechanical, electronic
and software failure mechanisms, design and testing. New sections include Petri nets for
system reliability modelling, accelerated test and the M(t) data analysis method. Recent
developments in international standardisation are discussed and guidance is provided on
essential management issues. The inclusion of a draft Project Reliability Plan enhances the
value to those involved in systems engineering and project management. Practical Reliability
Engineering fulfils the requirements of the qualifying examination in reliability engineering of
the American Society for Quality (USA). The updated end of chapter questions make this a key
text for students undertaking courses in quality assurance or reliability.
An effective reliability programme is an essential component of every product's design, testing
and efficient production. From the failure analysis of a microelectronic device to software fault
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tolerance and from the accelerated life testing of mechanical components to hardware
verification, a common underlying philosophy of reliability applies. Defining both fundamental
and applied work across the entire systems reliability arena, this state-of-the-art reference
presents methodologies for quality, maintainability and dependability. Featuring: Contributions
from 60 leading reliability experts in academia and industry giving comprehensive and
authoritative coverage. A distinguished international Editorial Board ensuring clarity and
precision throughout. Extensive references to the theoretical foundations, recent research and
future directions described in each chapter. Comprehensive subject index providing maximum
utility to the reader. Applications and examples across all branches of engineering including IT,
power, automotive and aerospace sectors. The handbook's cross-disciplinary scope will
ensure that it serves as an indispensable tool for researchers in industrial, electrical,
electronics, computer, civil, mechanical and systems engineering. It will also aid professional
engineers to find creative reliability solutions and management to evaluate systems reliability
and to improve processes. For student research projects it will be the ideal starting point
whether addressing basic questions in communications and electronics or learning advanced
applications in micro-electro-mechanical systems (MEMS), manufacturing and high-assurance
engineering systems.
In response to new developments in the field, practical teaching experience, and readers'
suggestions, the authors of the warmly received Reliablity Evaluation of Engineering Systems
have updated and extended the work-providing extended coverage of fault trees and a more
complete examination of probability distribution, among other things-without disturbing the
original's concept, structure, or style.
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Reliability and safety are core issues that must be addressed throughout the life cycle of
engineering systems. Reliability and Safety Engineering presents an overview of the basic
concepts, together with simple and practical illustrations. The authors present reliability
terminology in various engineering fields, viz., electronics engineering, software engineering,
mechanical engineering, structural engineering and power systems engineering. The book
describes the latest applications in the area of probabilistic safety assessment, such as
technical specification optimization, risk monitoring and risk informed in-service inspection.
Reliability and safety studies must, inevitably, deal with uncertainty, so the book includes
uncertainty propagation methods: Monte Carlo simulation, fuzzy arithmetic, Dempster-Shafer
theory and probability bounds. Reliability and Safety Engineering also highlights advances in
system reliability and safety assessment including dynamic system modeling and uncertainty
management. Case studies from typical nuclear power plants as well as from structural,
software and electronic systems are also discussed. Reliability and Safety Engineering
combines discussions of the existing literature on basic concepts and applications with state-ofthe-art methods used in reliability and risk assessment of engineering systems. It is designed
to assist practicing engineers, students and researchers in the areas of reliability engineering
and risk analysis.
??: Reliability evaluation of engineering systems: concepts and techniques
Reliability Evaluation of Engineering SystemsConcepts and TechniquesSpringer Science &
Business Media
This book is intended to provide the interested reader with basic information on various issues
of the dependability analysis and evaluation of engineering systems with the principal goal to
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help the reader perform such an analysis and evaluation. By the definition of the IEC
International Standard 50(191) dependability is the collective term used to describe the
availability peiformance and its influencing factors: reliability peiformance, maintainability
peiformance and maintenance support performance. Dependability is a term used for a general
description of system performance but not a quality which could be expressed by a single
quantitative measure. There are several other quantitative terms, such as reliability,
unreliability, time-specific and steady-state availability and unavailability, which together form a
basis for evaluating the dependability of a system. A system is taken as dependable if it
satisfies all requirements of the customers with regard to various dependability performances
and indices. The dependability deals with failures, repairs, preventive maintenance as well as
with costs associated with investment and service interruptions or mission failures. Therefore,
it is a very important attribute of system quality. The dependability evaluation is strongly based
upon experience and statistical data on the behavior of a system and of its elements. Using
past experience with the same or similar systems and elements, the prospective operation may
be predicted and improved designs and constructions can be conceived. Hence, the
dependability analysis makes it possible to learn from the past for better future solutions.
Demand for on-site and alternative power generation is growing, fueled by government and
public pressure to increase generation from renewable sources and energy efficient plant, and
by the potential economic benefits resulting from privatization and deregulation of the supply
sector. This book is a practical, course-derived guide that covers all aspects of embedded (or
dispersed) generation, from prime mover characteristics to network reliability modelling. Topics
include power quality, protection, reliability and economics. It is essential reading for practicing
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engineers responsible for planning, designing or specifying embedded generation solutions.
This book presents a bibliographical review of the use of Bayesian networks in reliability over
the last decade. Bayesian network (BN) is considered to be one of the most powerful models in
probabilistic knowledge representation and inference, and it is increasingly used in the field of
reliability. After focusing on the engineering systems, the book subsequently discusses twelve
important issues in the BN-based reliability methodologies, such as BN structure modeling, BN
parameter modeling, BN inference, validation, and verification. As such, it is a valuable
resource for researchers and practitioners in the field of reliability engineering.

Promotes better ways to diagnose, maintain, and improve existing systems.
Existing reliability evaluation models are examined with respect to today's
complicated engineering systems that have hundreds of thousands of integrated
component designs.
This book introduces the reliability modelling and optimization of warm standby
systems. Warm standby is an attractive redundancy technique, as it consumes
less energy than hot standby and switches into the active state faster than cold
standby. Since a warm standby component experiences different failure rates in
the standby state and active state, the reliability evaluation is challenging and the
existing works are only restricted to very special cases. By adapting the decision
diagrams, this book proposes the methodology to evaluate the reliability of
different types of warm standby systems and studies the reliability optimization.
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Compared with existing works, the proposed methods allow the system to have
an arbitrary number of components and allow the failure time distribution of
components to observe arbitrary distributions. From this book, the readers can
not only learn how to evaluate and optimize the reliability of warm standby
systems but also use the methods to study the reliability of other complex
systems.
Reliability and safety are core issues that must be addressed throughout the life
cycle of engineering systems. Reliability and Safety Engineering presents an
overview of the basic concepts, together with simple and practical illustrations.
The authors present reliability terminology in various engineering fields, viz., •
electronics engineering, • software engineering, • mechanical engineering, •
structural engineering, and • power systems engineering. They describe the
latest applications in the area of probabilistic safety assessment, such as
technical specification optimization, risk monitoring and risk informed in-service
inspection. Reliability and safety studies must, inevitably, deal with uncertainty,
so the book includes uncertainty propagation methods: Monte Carlo simulation,
fuzzy arithmetic, Dempster-Shafer theory and probability bounds. Reliability and
Safety Engineering also highlights advances in system reliability and safety
assessment including dynamic system modeling and uncertainty management.
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Case studies from typical nuclear power plants, as well as from structural,
software, and electronic systems are also discussed. Reliability and Safety
Engineering combines discussions of the existing literature on basic concepts
and applications with state-of-the-art methods used in reliability and risk
assessment of engineering systems. It is designed to assist practicing engineers,
students and researchers in the areas of reliability engineering and risk analysis.
The volume presents the research work in understanding, modeling and
quantifying the risks associated with different ways of implementing smart grid
technology in power systems in order to plan and operate a modern power
system with an acceptable level of reliability. Power systems throughout the
world are undergoing significant changes creating new challenges to system
planning and operation in order to provide reliable and efficient use of electrical
energy. The appropriate use of smart grid technology is an important drive in
mitigating these problems and requires considerable research activities, some of
which (by researchers from academia and industry) are included in this volume:
the reliability appraisal of smart grid technologies and their applications, microgrids, assessment of plug-in hybrid vehicles and the system effects, smart
system protection and reliability evaluation, demand response and smart
maintenance of power system equipment.
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The first complete guide to using the Stochastic Finite Element Method for
reliability assessment Unlike other analytical reliability estimation techniques, the
Stochastic Finite Element Method (SFEM) can be used for both implicit and
explicit performance functions, making it a particularly powerful and robust tool
for today's engineer. This book, written by two pioneers in SFEM-based
methodologies, shows how to use SFEM for the reliability analysis of a wide
range of structures. It begins by reviewing essential risk concepts, currently
available risk evaluation procedures, and the use of analytical and sampling
methods in estimating risk. Next, it introduces SFEM evaluation procedures, with
detailed coverage of displacement-based and stress-based deterministic finite
element approaches. Linear, nonlinear, static, and dynamic problems are
considered separately to demonstrate the robustness of the methods. The risk or
reliability estimation procedure for each case is presented in different chapters,
with theory complemented by a useful series of examples. Integrating advanced
concepts in risk-based design, finite elements, and mechanics, Reliability
Assessment Using Stochastic Finite Element Analysis is vital reading for
engineering professionals and students in all areas of the field.
The application of quantitative reliability evaluation in electric power sys tems has
now evolved to the point at which most utilities use these techniques in one or
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more areas of their planning, design, and operation. Most of the techniques in
use are based on analytical models and resulting analytical evaluation
procedures. Improvements in and availability of high-speed digi tal computers
have created the opportunity to analyze many of these prob lems using
stochastic simulation methods and over the last decade there has been
increased interest in and use made of Monte Carlo simulation in quantitative
power system reliability assessment. Monte Carlo simulation is not a new
concept and recorded applications have existed for at least 50 yr. However,
localized high-speed computers with large-capacity storage have made Monte
Carlo simulation an available and sometimes preferable option for many power
system reliability applications. Monte Carlo simulation is also an integral part of a
modern undergrad uate or graduate course on reliability evaluation of general
engineering systems or specialized areas such as electric power systems. It is
hoped that this textbook will help formalize the many existing applications of
Monte Carlo simulation and assist in their integration in teaching programs. This
book presents the basic concepts associated with Monte Carlo simulation.
We are very pleased to be asked to co-author this book for a variety of reasons, one of
which was that it gave us further opportunity to work together. The scope proposed was
very wide with the only significant proviso being that the book should be in a mongraphPage 15/17
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style and not a teaching text. This require ment has given us the opportunity to compile
a wide range of relevant material relating to present-day knowledge and application in
power system reliability. As many readers will be aware, we have collaborated in many
ways over a relatively long period and have co-authored two other books on reliability
evaluation. Both of these previous books were structured as teaching texts. This
present book is not a discourse on "how to do reliability evaluation" but a discussion on
"why it should be done and what can be done and achieved" and as such does not
replace or conflict with the previous books. The three books are complementary and
each enhances the others. The material contained in this book is not specifically
original since it is based on information which we have published in other forms either
jointly or as co authors with various other people, particularly our many research
students. We sincerely acknowledge the important contributions made by all these
students and colleagues. There are too many to mention individually in this preface but
their names appear frequently in the references at the end of each chapter.
This book is intended to serve a wide variety of users. This updated third edition
provides the detailed background necessary to understand how to meet important new
safety regulations and reliability engineering topics. Professional control system
designers will learn to properly evaluate control system components, various system
architectures, how to better communicate with vendors, and how to increase accuracy
of life-cycle cost estimates. The book is also an excellent text for college courses due to
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its detailed explanations, practical presentation, and discussion of the difference
between theory and real-world application. It provides a basic foundation of material,
including probability, statistics, reliability theory definitions, and basic reliability modeling
techniques, as well as advanced topics relevant to safety instrumented and control
systems. Each chapter contains exercises to assist the reader in applying the theories
presented with their practical implementation.
This book is the first to be devoted to multi-state system (MSS) reliability analysis and
optimization. It contains a brief historical overview, presents the basic concepts of MSS,
defines MSS reliability measures and systematically describes the tools for MSS
reliability assessment and optimization. It offers a comprehensive, up-to-date
presentation of MSS reliability theory based on the modern advantages in this field and
provides a theoretical summary and examples of engineering applications to a variety
of technical problems. The book is primarily addressed to practising reliability engineers
and researchers with an interest in reliability and performability analysis. It can also be
used as a textbook for senior undergraduate or graduate courses in several fields:
industrial engineering, electrical engineering, mechanical engineering and applied
mathematics.
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