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ABSTRACT

This monograph systematically presents the latest research advances in the field of power
system operational reliability. There are 10 chapters in this monograph. Chapter 1 introduces the
background and motivation of power system operational reliability and gives a thorough literature
review on related topics. Chapter 2 introduces the concept and framework of power system
operational reliability. Chapter 3 introduces mathematical foundations of power system operational
reliability theory. Chapter 4 introduces operational reliability models of power system components.
Chapter 5 introduces the index system of power system operational reliability. Chapter 6 introduces
fast algorithms for system-state selection. Chapter 7 introduces power system operational reliability
evaluation techniques. Chapter 8 introduces the optimal control based on power system operational
reliability. Chapter 9 describes the software platform for power system operational reliability.
Chapter 10 gives conclusion and perspective. References are listed at the end of the book to suit the
convenience of the readers.

This book is aimed at students of undergraduate and graduate levels as well as practitioners,
including engineers, economists, managers, officers in power facilities and governments. For both,

it is an excellent source of knowledge.



Preface

Reliability evaluation plays an important role in the planning,
design, and operation of power systems. Over the past 50 years,
numerous papers and text books have been published to describe
the models and techniques of power system reliability evaluation and
their applications. However, most developments and applications of
probabilistic reliability techniques are in the planning domain. Apart
from the historical, other possible reasons for emphasis on
planning are:

</ Planning horizon is typically long leading to higher levels of

uncertainties.

</ Importance of risk assessment is generally proportional to the

level and significance of uncertainty.

</ Engineers have more time to examine alternatives and

conduct studies in the planning phase than in operations.

</ Availability of computational power and computational

resources.

Fewer reliability techniques are available for applications in
operations. During the short-term framework of power system
operation and dispatch, load level variation, integrated wind power
fluctuation, component failure or scheduled maintenance have great
impact on system security and stability. Reliability of system
components may deteriorate under adverse weather conditions or
other external environmental factors. Thus systems may become less



reliable, and conventional planning reliability methods cannot accommodate
this change. Then power system cascading failures and blackouts are usually
short-term processes-before blackout, system will go through several system
states. If short-term reliability level of each state can be evaluated, this
information will be beneficial for blackout prediction and prevention.

In China, Special Fund of the National Basic Program (“973” Program) has
illustrated the importance of bulk interconnected power system operational
reliability evaluation, and presented the conceptualization of operational
reliability of power systems under real-time operating condition and external
environment.

| was invited to give a keynote speech at the academic conference
supported by the “973” Program in May 2008 in China, and have cooperated
with Professor Sun’s research group at Tsinghua University since then. | am also
a Guest Professor with the State Key Laboratory of Power Systems, Department of
Electrical Engineering, Tsinghua University. This book includes the research
productions achieved by this excellent research group since 2005, and most of
them have published on IEEE, IET and other well-known international journals.

It gives me great pleasure to write a preface to this timely book. | believe
that it will be of great value to practicing engineers and students in the field of

power engineering.

Chanan Singh PhD, DSc., Fellow IEEE
Regents Professor & Irma Runyon Chair Professor
Department of Electrical and Computer Engineering
Texas A&M University, U.S.A.
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