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Preface 

Power system reliability is in the focus of intensive study due to its critical 
role in providing energy supply to the modern society. The basic methods of 
power system reliability assessment and improvement were presented in the 
following comprehensive books: Endrenyi J (1979) Reliability modeling in 
electric power systems, John Wiley & Sons, New York; Billinton R, Allan 
R, Salvaderi L (1991) Applied Reliability Assessment in Electric Power 
Systems. IEEE Press; Billinton R, Li W (1994) Reliability Assessment of 
Electrical Power Systems Using Monte Carlo Methods, Springer, New 
York; Billinton R. and Allan R (1996) Reliability evaluation of power 
systems. Plenum Press, Boston; Brown R (2002) Electric Power Distribution 
Reliability. Marcel Dekker, New York; Pansini A (2004) Transmission Line 
Reliability and Security. Marcel Dekker, New York. This book is not aimed 
at providing the overview of the state of the art in power system reliability. 
On the contrary, it 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. It is suitable for diffe-
rent types of readers. It primarily addresses practising reliability engineers 
and researchers who have an interest in reliability and performability 
analysis of power systems. It can also be used as a textbook for senior 
undergraduate or graduate courses in electrical engineering. 

The book is divided into five chapters. 
Chapter 1 presents a brief general description of power system structure. 

It describes basic concepts of reliability based planning and introduces the 
multi-state systems as an object of study. 

Chapter 2 describes the basic mathematical tools used in this book for 
reliability analysis and optimization.  

 



Chapter 3 presents several reliability assessment and optimization 
problems arising in power generation systems on power plant and power 
system levels. 

Chapter 4 is devoted to reliability assessment of elements of transmission 
and transformation systems. It considers substation reliability evaluation 
based on overload capability of the transformers, reliability analysis of sub-
station configurations and high voltage protections. 

Chapter 5 considers methods of reliability enhancement in distribution 
systems and presents optimal sectionalizing and optimal insulation metho-
dologies.  

The book was written by the following authors: Dr. D. Elmakias 
(sections 1, 2.1, 3, 4, 5), Dr. H. Ben Haim (sections 1, 4.3), Eng. Sh. Frant 
(sections 1.3.2, 3.2), Dr. V. Gurevich (sections 2.3, 3.2), Dr. D. Laredo 
(section 4.3), Dr. G. Levitin (sections 1.5, 2.2, 2.3.3, 2.4, 3.4, 3.5, 5), Dr. 
A. Lisnianski (sections 2.1, 3.3, 4.3), Eng. Sh. Masal Tov (section 1.4, 
5.1), Eng. D. Vishan (sections 4.1, 4.2). Sections 4.1 and 4.2 are based on 
joint research of Dr. Elmakias and Prof. Braunshtein. I thank the team of 
my co-authors for fruitful collaboration. I also thank Ms. R. Kalman and 
Mrs. T. Tarakanov for technical support.  

I would like to express my sincere appreciation to Professor Janusz 
Kacprzyk, from Systems Research Institute (Polish Academy of Sciences), 
Editor-in-Chief of the Springer Series of Studies in Computational Intel-
ligence, for providing me with the chance to include this book in the series. 

It was a pleasure working with the Springer-Verlag editor Dr. Thomas 
Ditzinger. 

 
 
 

Haifa, Israel          David Elmakias 
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