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Chapter 1 

Introduction 

This chapter provides a general background to the topic and the related 

research. The thesis objective and main contributions are presented. 

    Introduction 

   Modern society is highly dependent on the efficient operation of electric 

power systems and has developed in such a way that even a small interruption in 

electric power supply has a significant effect. Customers expect that electric power 

should be available 24 hours a day, 7 days a week without any interruption. The 

article Power Cuts Can Wreck Business April 12, 1999: Fortune Magazine, is 

evidence that illustrates the dependence of the world’s advanced nations on electric 

power supply. In the early days of electricity supply, electric power was considered 

to be a luxury, but today it is a highly valued commodity. Although the number of 

electric power outages in developed nations has reduced considerably, developing 

nations are still coping with the problem of frequent power failures. The ability of a 

power system to provide customers with an adequate supply is usually designated by 

the term “reliability” [    

Economic growth is highly dependent on the existence of reliable electricity 

supply at an affordable cost. Major electricity outages can occur due to incorrect 

planning and operation, equipment failures, vandalism, environmental conditions and 

adverse weather effects. The creation and operation of a completely reliable electric 

power system is technically and economically not viable. The practical way to avoid 

major power outages is to make a power system more reliable. This is usually 

accomplished by increasing the system redundancy and the capital investment. 

Increasing the capital investment will result in increasing cost to the 

customer. Therefore, there has to be a balance between the cost and reliability of an 

electric power system. 
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Power system planners and designers sometimes find it difficult to achieve a 

balance between reliability and cost during the planning phase. Many electric power 

utilities use both deterministic and probabilistic techniques during the planning phase 

in order to assess power system reliability [2-12]. Probabilistic techniques can be 

used to incorporate a wide range of system behavior and are preferred over 

deterministic techniques [2]. Many probabilistic techniques are now available in the 

form of computer softwares for reliability analysis [5,12]. 

There are, however, still many unanswered problems particularly in the new 

deregulated environment and considerable research is in progress to address these 

issues. 

It is important to consider the vast amount of work that has been done over 

the last five decades [2-12], when considering the problems that face electric power 

utilities at the present time. Some of the basic concepts associated with power system 

reliability are briefly introduced in the following section. 

 

    Power System Reliability Evaluation 

Adequacy and Security: 

 

Power system reliability assessment is primarily focused on an analysis of 

the healthy and failure states of a power system. Power system reliability can be 

subdivided in two classes as shown in Figure 1.1 [1,2]. 

 

 


