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Handbook of Reliability Engineering
Public support and feed-in tariff as a nonvariable compensation for the electric power production of energy have suppressed
the risky investment of distributed generators (DGs) in smart distribution systems (SDSs). Although the using renewable
energy technologies and the incorporation of plug-in DGs into SDS may have positive effects on congestion management,
power loss reduction, and sustainability, they may create some difficulties relating to manage the system optimally by
considering the intermittency of renewable resources in power production and uncertainties. Many researches have been
carried out to deliver the high-quality power to the end-users with acceptable reliability. This book aims to present the
recent materials related to the smart microgrids and the management of intermittent renewable energy sources that
organized into seven chapters.

Dynamic System Reliability
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The importance of power system reliability is demonstrated when our electricity supply is disrupted, whether it decreases
the comfort of our free time at home or causes the shutdown of our companies and results in huge economic deficits. The
objective of Assessment of Power System Reliability is to contribute to the improvement of power system reliability. It
consists of six parts divided into twenty chapters. The first part introduces the important background issues that affect
power system reliability. The second part presents the reliability methods that are used for analyses of technical systems
and processes. The third part discusses power flow analysis methods, because the dynamic aspect of a power system is an
important part of related reliability assessments. The fourth part explores various aspects of the reliability assessment of
power systems and their parts. The fifth part covers optimization methods. The sixth part looks at the application of
reliability and optimization methods. Assessment of Power System Reliability has been written in straightforward language
that continues into the mathematical representation of the methods. Power engineers and developers will appreciate the
emphasis on practical usage, while researchers and advanced students will benefit from the simple examples that can
facilitate their understanding of the theory behind power system reliability and that outline the procedure for application of
the presented methods.

Power System Reliability Analysis
New Computational Methods in Power System Reliability
Recent advances in science and technology have made modern computing and engineering systems more powerful and
sophisticated than ever. The increasing complexity and scale imply that system reliability problems not only continue to be
a challenge but also require more efficient models and solutions. This is the first book systematically covering the state-ofthe-art binary decision diagrams and their extended models, which can provide efficient and exact solutions to reliability
analysis of large and complex systems. The book provides both basic concepts and detailed algorithms for modelling and
evaluating reliability of a wide range of complex systems, such as multi-state systems, phased-mission systems, faulttolerant systems with imperfect fault coverage, systems with common-cause failures, systems with disjoint failures, and
systems with functional dependent failures. These types of systems abound in safety-critical or mission-critical applications
such as aerospace, circuits, power systems, medical systems, telecommunication systems, transmission systems, traffic
light systems, data storage systems, and etc. The book provides both small-scale illustrative examples and large-scale
benchmark examples to demonstrate broad applications and advantages of different decision diagrams based methods for
complex system reliability analysis. Other measures including component importance and failure frequency are also
covered. A rich set of references is cited in the book, providing helpful resources for readers to pursue further research and
study of the topics. The target audience of the book is reliability and safety engineers or researchers. The book can serve as
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a textbook on system reliability analysis. It can also serve as a tutorial and reference book on decision diagrams, multi-state
systems, phased-mission systems, and imperfect fault coverage models.

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

Reliability Assessment of Large Electric Power Systems
Recent Advances in System Reliability discusses developments in modern reliability theory such as signatures, multi-state
systems and statistical inference. It describes the latest achievements in these fields, and covers the application of these
achievements to reliability engineering practice. The chapters cover a wide range of new theoretical subjects and have
been written by leading experts in reliability theory and its applications. The topics include: concepts and different
definitions of signatures (D-spectra), their properties and applications to reliability of coherent systems and network-type
structures; Lz-transform of Markov stochastic process and its application to multi-state system reliability analysis; methods
for cost-reliability and cost-availability analysis of multi-state systems; optimal replacement and protection strategy; and
statistical inference. Recent Advances in System Reliability presents many examples to illustrate the theoretical results.
Real world multi-state systems, such as power generation and transmission, refrigeration, and production systems, are
considered in the form of case studies, making the book a useful resource for researchers and postgraduate students.
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Advances in System Reliability Engineering
Assessment of Power System Reliability
First Published in 1970. Routledge is an imprint of Taylor & Francis, an informa company.

New Computational Methods in Power System Reliability
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 mongraph-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.

System Reliability Analysis Through Corona Testing
Focusing on power systems reliability and generating unit commitments, which are essential in the design and evaluation of
the electric power systems for planning, control, and operation, this informative volume covers the concepts of basic
reliability engineering, such as power system spinning reserve, types of load curves and their objectives and benefits, the
electric power exchange, and the system operation constraints. The author explains how the probability theory plays an
important role in reliability applications and discusses the probability applications in electric power systems that led to the
development of the mathematical models that are illustrated in the book. The algorithms that are presented throughout the
chapters will help researchers and engineers to implement their own suitable programs where needed and will also be
valuable for students. The Artificial Neural Networks (ANN) and Fuzzy Logic (FL) systems are discussed and a number of
load estimation models are built for some cases, where their formulas are developed. A number of developed models are
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presented, including the Kronecker techniques, Fourth-Order Runge-Kutta, System Multiplication Method, or Adams Method;
and components with different connections and different distributions are presented. A number of examples are explained
showing how to build and evaluate power plants.

Smart Microgrids
Computer-based systems have become omnipresent commodities within our - vironment. While for a large variety of these
systems such as transportation systems, nuclear or chemical plants, or medical systems their relation to safety is obvious,
we often do not re?ect that others are as directly related to risks concerning harm done to persons or matter as, for
example, elevator control or mobile phones. At least we are not aware of the risk in our daily use of them. Safecomp as a
community and a conference series has accompanied this - velopment for 30 years up to Safecomp 2009, which was the
28th of the series. During this time the topics and methods as well as the community have und- gone changes. These
changes re?ect the requirements of the above-mentioned ubiquitious presence of safety-related systems. Safecomp has
always encouraged and will further encourage academia and industry to share and exchange their ideas and experiences.
After 30 years, we as the organizers of Safecomp 2009, found it imperative to take stock: which methods found their way
into the application areas; which new approaches need to be checked for their practical applicability. As di?erent application
domains developed their own approaches over the previous decades, we tried to attract people with di?erent backgrounds
for this conference. - though the years 2008 and 2009 were not easy with regard to the overall global economic situation,
we succeeded with this goal.

Power System Reliability Evaluation
The five chapters of this book collect and illustrate techniques that have been applied to the prediction of reliability and
availability of the various specific segments of an electric power system. The text emphasizes the numerical procedures
employed in making these reliability and availability predictions. Other related criteria that have been put forward in the
literature, such as adequacy, dependability, and security, are also introduced and defined as needed and as applied in
specific contexts.The book opens with a discussion of reliability and availability applications to transmission and distribution
systems, treating independent component outages and their effects on the continuity of supply. It then takes up models for
generation planning and proceeds to the area of bulk power supply system reliability evaluation, offering methods for
prediction of composite reliability of the generation and transmission systems. A final chapter extends the study into
operating reliability assessments concerned with reserve problems: It considers the adequacy of the generating system to
meet forecasted loads a short period ahead.Professor Billinton is in the Electrical Engineering Department at the University
of Saskatchewan. Drs. Ringlee and Wood are with Power Technologies Inc. Their book is the sixth in the Modern Electrical
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Technology series, edited by Alexander Kusko.

Modeling and Simulation Based Analysis in Reliability Engineering
Power system reliability is the focus of intensive study due to its critical role in providing energy supply to modern society.
This comprehensive book describes application of some new specific techniques: universal generating function method and
its combination with Monte Carlo simulation and with random processes methods, Semi-Markov and Markov reward models
and genetic algorithm. The book can be considered as complementary to power system reliability textbooks.

Probabilistic Methods Applied to Electric Power Systems
Power system reliability is the focus of intensive study due to its critical role in providing energy supply to modern society.
This comprehensive book describes application of some new specific techniques: universal generating function method and
its combination with Monte Carlo simulation and with random processes methods, Semi-Markov and Markov reward models
and genetic algorithm. The book can be considered as complementary to power system reliability textbooks.

Simulation and the Monte Carlo Method
Recent Advances in System Reliability
This dissertation aims to address two optimization problems involving power system reliabilty analysis, namely multi-area
power system adequacy planning and transformer maintenance optimization. A new simulation method for power system
reliability evaluation is proposed. The proposed method provides reliability indexes and distributions which can be used for
risk assessment. Several solution methods for the planning problem are also proposed. The first method employs sensitivity
analysis with Monte Carlo simulation. The procedure is simple yet effective and can be used as a guideline to quantify
effectiveness of additional capacity. The second method applies scenario analysis with a state-space decomposition
approach called global decomposition. The algorithm requires less memory usage and converges with fewer stages of
decomposition. A system reliability equation is derived that leads to the development of the third method using dynamic
programming. The main contribution of the third method is the approximation of reliability equation. The fourth method is
the stochastic programming framework. This method offers modeling flexibility. The implementation of the solution
techniques is presented and discussed. Finally, a probabilistic maintenance model of the transformer is proposed where
mathematical equations relating maintenance practice and equipment lifetime and cost are derived. The closed-form
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expressions insightfully explain how the transformer parameters relate to reliability. This mathematical model facilitates an
optimum, cost-effective maintenance scheme for the transformer.

Assessment of Power System Reliability
Multi-state System Reliability Analysis and Optimization for Engineers and Industrial Managers presents a comprehensive,
up-to-date description of multi-state system (MSS) reliability as a natural extension of classical binary-state reliability. It
presents all essential theoretical achievements in the field, but is also practically oriented. New theoretical issues are
described, including: • combined Markov and semi-Markov processes methods, and universal generating function
techniques; • statistical data processing for MSSs; • reliability analysis of aging MSSs; • methods for cost-reliability and costavailability analysis of MSSs; and • main definitions and concepts of fuzzy MSS. Multi-state System Reliability Analysis and
Optimization for Engineers and Industrial Managers also discusses life cycle cost analysis and practical optimal decision
making for real world MSSs. Numerous examples are included in each section in order to illustrate mathematical tools.
Besides these examples, real world MSSs (such as power generating and transmission systems, air-conditioning systems,
production systems, etc.) are considered as case studies. Multi-state System Reliability Analysis and Optimization for
Engineers and Industrial Managers also describes basic concepts of MSS, MSS reliability measures and tools for MSS
reliability assessment and optimization. It is a self-contained study resource and does not require prior knowledge from its
readers, making the book attractive for researchers as well as for practical engineers and industrial managers.

Some Optimization Problems in Power System Reliability Analysis
This accessible new edition explores the major topics in Monte Carlo simulation that have arisen over the past 30 years and
presents a sound foundation for problem solving Simulation and the Monte Carlo Method, Third Edition reflects the latest
developments in the field and presents a fully updated and comprehensive account of the state-of-the-art theory, methods
and applications that have emerged in Monte Carlo simulation since the publication of the classic First Edition over more
than a quarter of a century ago. While maintaining its accessible and intuitive approach, this revised edition features a
wealth of up-to-date information that facilitates a deeper understanding of problem solving across a wide array of subject
areas, such as engineering, statistics, computer science, mathematics, and the physical and life sciences. The book begins
with a modernized introduction that addresses the basic concepts of probability, Markov processes, and convex
optimization. Subsequent chapters discuss the dramatic changes that have occurred in the field of the Monte Carlo method,
with coverage of many modern topics including: Markov Chain Monte Carlo, variance reduction techniques such as
importance (re-)sampling, and the transform likelihood ratio method, the score function method for sensitivity analysis, the
stochastic approximation method and the stochastic counter-part method for Monte Carlo optimization, the cross-entropy
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method for rare events estimation and combinatorial optimization, and application of Monte Carlo techniques for counting
problems. An extensive range of exercises is provided at the end of each chapter, as well as a generous sampling of applied
examples. The Third Edition features a new chapter on the highly versatile splitting method, with applications to rare-event
estimation, counting, sampling, and optimization. A second new chapter introduces the stochastic enumeration method,
which is a new fast sequential Monte Carlo method for tree search. In addition, the Third Edition features new material on: •
Random number generation, including multiple-recursive generators and the Mersenne Twister • Simulation of Gaussian
processes, Brownian motion, and diffusion processes • Multilevel Monte Carlo method • New enhancements of the crossentropy (CE) method, including the “improved” CE method, which uses sampling from the zero-variance distribution to find
the optimal importance sampling parameters • Over 100 algorithms in modern pseudo code with flow control • Over 25
new exercises Simulation and the Monte Carlo Method, Third Edition is an excellent text for upper-undergraduate and
beginning graduate courses in stochastic simulation and Monte Carlo techniques. The book also serves as a valuable
reference for professionals who would like to achieve a more formal understanding of the Monte Carlo method. Reuven Y.
Rubinstein, DSc, was Professor Emeritus in the Faculty of Industrial Engineering and Management at Technion-Israel
Institute of Technology. He served as a consultant at numerous large-scale organizations, such as IBM, Motorola, and NEC.
The author of over 100 articles and six books, Dr. Rubinstein was also the inventor of the popular score-function method in
simulation analysis and generic cross-entropy methods for combinatorial optimization and counting. Dirk P. Kroese, PhD, is
a Professor of Mathematics and Statistics in the School of Mathematics and Physics of The University of Queensland,
Australia. He has published over 100 articles and four books in a wide range of areas in applied probability and statistics,
including Monte Carlo methods, cross-entropy, randomized algorithms, tele-traffic c theory, reliability, computational
statistics, applied probability, and stochastic modeling.

Electrical Power Systems and Computers
Electric Power Grid Reliability Evaluation
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 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
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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.

System 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 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.

Reliability Analysis for Asset Management of Electric Power Grids
Most books on reliability theory are devoted to traditional binary reliability models allowing for only two possible states for a
system and its components: perfect functionality and complete failure. However, many real-world systems are composed of
multi-state components, which have different performance levels and several failure modes with various effects on the
entire system performance (degradation). Such systems are called Multi-State Systems (MSS). The examples of MSS are
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power systems where the component performance is characterized by the generating capacity, computer systems where
the component performance is characterized by the data processing speed, communication systems, etc. This book is the
first to be devoted to Multi-State System (MSS) reliability analysis and optimization. It provides a historical overview of the
field, presents basic concepts of MSS, defines MSS reliability measures, and systematically describes the tools for MSS
reliability assessment and optimization. Basic methods for MSS reliability assessment, such as a Boolean methods
extension, basic random process methods (both Markov and semi-Markov) and universal generating function models, are
systematically studied. A universal genetic algorithm optimization technique and all details of its application are described.
All the methods are illustrated by numerical examples. The book also contains many examples of application of reliability
assessment and optimization methods to real engineering problems. The aim of this book is to give a comprehensive, up-todate presentation of MSS reliability theory based on modern advances in this field and provide a theoretical summary and
examples of engineering applications to a variety of technical problems. From this point of view the book bridges the gap
between theoretical advances and practical reliability engineering.

Economics of Power System Reliability and Planning - Theory and Case Study
A practical, hands-on approach to power distribution system reliability As power distribution systems age, the frequency
and duration of consumer interruptions will increase significantly. Now more than ever, it is crucial for students and
professionals in the electrical power industries to have a solid understanding of designing the reliable and cost-effective
utility, industrial, and commercial power distribution systems needed to maintain life activities (e.g., computers, lighting,
heating, cooling, etc.). This books fills the void in the literature by providing readers with everything they need to know to
make the best design decisions for new and existing power distribution systems, as well as to make quantitative "cost vs.
reliability" trade-off studies. Topical coverage includes: Engineering economics Reliability analysis of complex network
configurations Designing reliability into industrial and commercial power systems Application of zone branch reliability
methodology Equipment outage statistics Deterministic planning criteria Customer interruption for cost models for loadpoint reliability assessment Isolation and restoration procedures And much more Each chapter begins with an introduction
and ends with a conclusion and a list of references for further reading. Additionally, the book contains actual utility and
industrial power system design problems worked out with real examples, as well as additional problem sets and their
solutions. Power Distribution System Reliability is essential reading for practicing engineers, researchers, technicians, and
advanced undergraduate and graduate students in electrical power industries.

Probabilistic Reliability Analysis of Power Systems
This book is a collective work by many leading scientists, analysts, mathematicians, and engineers who have been working
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at the front end of reliability science and engineering. The book covers conventional and contemporary topics in reliability
science, all of which have seen extended research activities in recent years. The methods presented in this book are realworld examples that demonstrate improvements in essential reliability and availability for industrial equipment such as
medical magnetic resonance imaging, power systems, traction drives for a search and rescue helicopter, and air
conditioning systems. The book presents real case studies of redundant multi-state air conditioning systems for chemical
laboratories and covers assessments of reliability and fault tolerance and availability calculations. Conventional and
contemporary topics in reliability engineering are discussed, including degradation, networks, and dynamic reliability,
resilience, and multi-state systems, all of which are relatively new topics to the field. The book is aimed at engineers and
scientists, as well as postgraduate students involved in reliability design, analysis, and experiments and applied probability
and statistics.

Reliability Assessment of Electric Power Systems Using Monte Carlo Methods
Infrastructure Asset Management with Power System Applications is about infrastructure asset management, which can be
expressed as the combination of management, financial, economic, and engineering, applied to physical assets with the
objective of providing the required level of service in the most cost-effective manner. It includes management of the whole
lifecycle of a physical asset from design, construction, commission, operation, maintenance, modification,
decommissioning, and disposal. It covers budget issues and focuses on asset management of an infrastructure for
energy—i.e., the electric power system. Features Offers a comprehensive reference book providing definitions, terminology,
and basic theories as well as a comprehensive set of examples from a wide range of applications for the electric power
system and its components. Spans a wide range of applications for the electric power system area, including real data and
pictures. Contains results from recently published research and application studies. Includes a wide range of application
examples for the electric power systems area from hydro, nuclear, and wind, plus shows future trends. Contributes to the
overall goals of developing a sustainable energy system by providing methods and tools for a resource efficient use of
physical assets in the electric power system area.

Computer Safety, Reliability, and Security
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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Power Distribution System Reliability
Researchers from the entire world write to figure out their newest results and to contribute new ideas or ways in the field of
system reliability and maintenance. Their articles are grouped into four sections: reliability, reliability of electronic devices,
power system reliability and feasibility and maintenance. The book is a valuable tool for professors, students and
professionals, with its presentation of issues that may be taken as examples applicable to practical situations. Some
examples defining the contents can be highlighted: system reliability analysis based on goal-oriented methodology;
reliability design of water-dispensing systems; reliability evaluation of drivetrains for off-highway machines; extending the
useful life of asset; network reliability for faster feasibility decision; analysis of standard reliability parameters of technical
systems' parts; cannibalisation for improving system reliability; mathematical study on the multiple temperature
operational life testing procedure, for electronic industry; reliability prediction of smart maximum power point converter in
photovoltaic applications; reliability of die interconnections used in plastic discrete power packages; the effects of
mechanical and electrical straining on performances of conventional thick-film resistors; software and hardware
development in the electric power system; electric interruptions and loss of supply in power systems; feasibility of
autonomous hybrid AC/DC microgrid system; predictive modelling of emergency services in electric power distribution
systems; web-based decision-support system in the electric power distribution system; preventive maintenance of a
repairable equipment operating in severe environment; and others.

Multi-State System Reliability
This textbook provides an introduction to probabilistic reliability analysis of power systems. It discusses a range of
probabilistic methods used in reliability modelling of power system components, small systems and large systems. It also
presents the benefits of probabilistic methods for modelling renewable energy sources. The textbook describes real-life
studies, discussing practical examples and providing interesting problems, teaching students the methods in a thorough
and hands-on way. The textbook has chapters dedicated to reliability models for components (reliability functions,
component life cycle, two-state Markov model, stress-strength model), small systems (reliability networks, Markov models,
fault/event tree analysis) and large systems (generation adequacy, state enumeration, Monte-Carlo simulation). Moreover,
it contains chapters about probabilistic optimal power flow, the reliability of underground cables and cyber-physical power
systems. After reading this book, engineering students will be able to apply various methods to model the reliability of
power system components, smaller and larger systems. The textbook will be accessible to power engineering students, as
well as students from mathematics, computer science, physics, mechanical engineering, policy & management, and will
allow them to apply reliability analysis methods to their own areas of expertise.
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Reliability Analysis of Composite Power Systems using FACTS Controllers
The importance of power system reliability is demonstrated when our electricity supply is disrupted, whether it decreases
the comfort of our free time at home or causes the shutdown of our companies and results in huge economic deficits. The
objective of Assessment of Power System Reliability is to contribute to the improvement of power system reliability. It
consists of six parts divided into twenty chapters. The first part introduces the important background issues that affect
power system reliability. The second part presents the reliability methods that are used for analyses of technical systems
and processes. The third part discusses power flow analysis methods, because the dynamic aspect of a power system is an
important part of related reliability assessments. The fourth part explores various aspects of the reliability assessment of
power systems and their parts. The fifth part covers optimization methods. The sixth part looks at the application of
reliability and optimization methods. Assessment of Power System Reliability has been written in straightforward language
that continues into the mathematical representation of the methods. Power engineers and developers will appreciate the
emphasis on practical usage, while researchers and advanced students will benefit from the simple examples that can
facilitate their understanding of the theory behind power system reliability and that outline the procedure for application of
the presented methods.

Reliability Evaluation of Engineering Systems
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, micro-grids, 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.

Stochastic Models in Reliability Engineering
Recent developments in reliability engineering has become the most challenging and demanding area of research.
Modeling and Simulation, along with System Reliability Engineering has become a greater issue because of high-tech
industrial processes, using more complex systems today. This book gives the latest research advances in the field of
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modeling and simulation, based on analysis in engineering sciences. Features Focuses on the latest research in modeling
and simulation based analysis in reliability engineering. Covers performance evaluation of complex engineering systems
Identifies and fills the gaps of knowledge pertaining to engineering applications Provides insights on an international and
transnational scale Modeling and Simulation Based Analysis in Reliability Engineering aims at providing a reference for
applications of mathematics in engineering, offering a theoretical sound background with adequate case studies, and will be
of interest to researchers, practitioners, and academics.

Reliability Modeling and Analysis of Smart Power Systems
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 (single-level/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 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.

Power-System Reliability Calculations
Quality control and assurance cover a diverse area of modern life and play, undeniably, an important role. This book brings
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together a collection of international papers that showcase examples of current research and practice in industry and the
medical profession. It is hoped that engineers, researchers and scientists will be assisted in their continuous quest for
excelling in qualitative aspects. The Ancient Greek word arete means excellence or virtue and defines the highest
qualitative state: a mans effectiveness and skill in goodness (optimum potentiae). Indeed, Ancient Greeks believed that
without quality control, specifications are useless and may result to illegitimacy, which in turn may become a threat to
society itself.

Binary Decision Diagrams and Extensions for System Reliability Analysis
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 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 highspeed 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.

Multi-state System Reliability Analysis and Optimization for Engineers and Industrial
Managers
Recent Advances in System Reliability Engineering describes and evaluates the latest tools, techniques, strategies, and
methods in this topic for a variety of applications. Special emphasis is put on simulation and modelling technology which is
growing in influence in industry, and presents challenges as well as opportunities to reliability and systems engineers.
Several manufacturing engineering applications are addressed, making this a particularly valuable reference for readers in
that sector. Contains comprehensive discussions on state-of-the-art tools, techniques, and strategies from industry
Connects the latest academic research to applications in industry including system reliability, safety assessment, and
preventive maintenance Gives an in-depth analysis of the benefits and applications of modelling and simulation to reliability
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Infrastructure Asset Management with Power System Applications
This volume includes extended and revised versions of a set of selected papers from the International Conference on
Electric and Electronics (EEIC 2011) , held on June 20-22 , 2011, which is jointly organized by Nanchang University,
Springer, and IEEE IAS Nanchang Chapter. The objective of EEIC 2011 Volume 3 is to provide a major interdisciplinary forum
for the presentation of new approaches from Electrical Power Systems and Computers, to foster integration of the latest
developments in scientific research. 133 related topic papers were selected into this volume. All the papers were reviewed
by 2 program committee members and selected by the volume editor Prof. Xiaofeng Wan. We hope every participant can
have a good opportunity to exchange their research ideas and results and to discuss the state of the art in the areas of the
Electrical Power Systems and Computers.

Power Systems Control and Reliability
Power System Reliability Analysis
Probabilistic Methods Applied to Electric Power Systems contains the proceedings of the First International Symposium held
in Toronto, Ontario, Canada, on July 11-13, 1986. The papers explore significant technical advances that have been made in
the application of probability methods to the design of electric power systems. This volume is comprised of 65 chapters
divided into 10 sections and begins by discussing the probabilistic methodologies used in the assessment of power system
reliability and structural design. The following chapters focus on the applications of probabilistic techniques to the analysis
and design of transmission systems and structures; evaluation of design and reliability of distribution systems; system
planning; and assessment of performance of transmission system components such as insulators, tower joints, and
foundations. The probability-based procedures for dealing with data bases such as wind load and ice load are also
considered, along with the effects of weather-induced loads on overhead power lines and the use of probability methods in
upgrading existing power lines and components. The final section deals with applications of probability methods to power
system problems not covered in other chapters. This book will be of value to engineers involved in uprating, designing,
analyzing, and assessing reliability of transmission and distribution systems.

Quality Control and Assurance
Goal Oriented Methodology and Applications in Nuclear Power Plants: A Modern Systems Reliability Approach presents the
latest data and research on the modern system reliability approach by GO methodology to improve the quality and
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reliability of nuclear power plants (NPP). Quality and reliability are two key factors which are critical to the economic
success of NPPs, hence this book provides a comprehensive and systematic analysis of the latest data and research
illustrated through the provision of examples and solutions, applications and problems to test comprehension. Authors XiaoJian, Jian and Hui-Na systematically illustrate reliability modeling, analysis, optimization allocation and assessment, and
their applications in NPPs. This book, without assuming prior knowledge, presents all required information in an accessible
and easily applied style. It will be particularly valuable to engineering and reliability professionals, nuclear engineering
graduate students, reliability engineering specialists and nuclear energy researchers. Presents the latest research and data
in one resource, eliminating the need to consult many diverse sources Includes examples and solutions that provide
practical applications Combines principles, applications and examples within NPPs to provide a very thorough
understanding of the technological aspects presented

Electric Power Distribution Reliability, Second Edition
Due to its high impact on the cost of electricity and its direct correlation with customer satisfaction, distribution reliability
continues to be one of the most important topics in the electric power industry. Continuing in the unique tradition of the
bestselling first edition, Electric Power Distribution Reliability, Second Edition consolidates all pertinent topics on electric
power distribution into one comprehensive volume balancing theory, practical knowledge, and real world applications.
Updated and expanded with new information on benchmarking, system hardening, underground conversion, and aging
infrastructure, this timely reference enables you to— · Manage aging infrastructure · Harden electric power distribution
systems · Avoid common benchmarking pitfalls · Apply effective risk management The electric power industry will continue
to make distribution system reliability and customer-level reliability a top priority. Presenting a wealth of useful knowledge,
Electric Power Distribution Reliability, Second Edition remains the only book that is completely dedicated to this important
topic.
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