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ABSTRACT

This paper proposes a probabilistic method for power system security assessment, using
Bayes classifier. The Bayes classifier, one of data classification tools, can apply to the power system
reliability area for calculations such as probabilistic security indices. The determination of security
breach is a cumbersome and time-consuming process due to consideration of dynamic and steady
state effects. The straight Monte Carlo simulation, one of the commonly used methods in power
system reliability, requires evaluation of each sampled state and can result in high computation
time. Once joint probability density of feature vectors is obtained, the Bayes classifier provides
assessment of system security without complicated contingency analyses and can reduce the
computational burden. Security status of a given feature vector can be determined by a Bayes rule,
which can be implemented in power system reliability studies.

1. INTRODUCTION

The primary role of a power system is to provide reliable and continuous electrical energy to
satisfy system load. Power system reliability, in a broad sense, can be defined as the ability of the
system to provide an adequate supply of electric power with satisfactory quality. The reliability of a
composite power system is comprised of both adequacy and security assessments [1-2]. Adequacy
assessment relates to the ability of the system to supply energy requirements of customers in a
satisfactory manner. Since adequacy assessment deals with static condition, it does not include the
evaluation of the system response to transient disturbances. Security assessment deals with the
ability of the electric systems to survive sudden disturbances such as electric short circuits or
unanticipated loss of system elements. This includes the response of the system to the loss of
generations and transmission lines.

With the advent of competition, one of the primary consequences under deregulated
environment is the effect on power system reliability. Many utilities are operating with high security
margin in power system reliability. According to a recent report [3], deregulation may greatly increase
power transfers and degrade power system reliability. The impact of deregulation influences reliability
evaluation for power system planning and operation.

In a more competitive environment, security assessment should be performed more realistically
so that the investment of resources can be accomplished in a cost-effective manner. Probabilistic
criterion can recognize the uncertain nature of system components. Monte-Carlo simulation method
can obtain the results by collecting and analyzing sample data based on statistical experiments. Monte-
Carlo simulation is suitable for analysis of complicated systems such as power systems, but it also
requires large amount of computation time to achieve satisfactory statistical convergence and the
characterization of repeated sampling states in security assessment. Moreover, when local phenomenon
such as voltage stability is considered for contingency analysis, computation burden is even further
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Line 

From To 

Distribution 
Type 

Mean 
Clearing 
time (sec) 

standard 
deviation  

(sec) 

Failure 
Rate 

(1/hours) 

Repair 
Rate 

(1/hours) 
1 4 Normal 0.20 0.02 1.5e-5 0.1 
2 7 Normal 0.20 0.02 1.5e-5 0.1 
3 9 Normal 0.20 0.02 1.5e-5 0.1 
4 5 Normal 0.20 0.02 1.5e-5 0.1 
4 6 Normal 0.20 0.02 1.5e-5 0.1 
5 7 Normal 0.05 0.02 1.5e-5 0.1 
6 9 Normal 0.10 0.02 1.5e-5 0.1 
7 8 Normal 0.10 0.02 1.5e-5 0.1 
8 9 Normal 0.15 0.02 1.5e-5 0.1 
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Bus 
No. 

Real power 
generation (MW) 

Mean value 
of Load(MW) 

Failure 
Rate 

Repair 
rate 

1 71.6 N/A 1.5e-3 0.1 
2 163.0 N/A 1.5e-3 0.1 
3 85.0 N/A 1.5e-3 0.1 
4 0.0 N/A N/A N/A 
5 0.0 125.0 N/A N/A 
6 0.0 90.0 N/A N/A 
7 0.0 N/A N/A N/A 
8 0.0 100.0 N/A N/A 
9 0.0 N/A N/A N/A 
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 Normal Alert Emergency 
Proposed Method 0.0438 0.0416 0.9145 

Monte-Carlo Simulation 0.0441 0.0416 0.9143 
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 Normal Alert Emergency 
Proposed Method 41.680 1.795 39.415 

Monte-Carlo Simulation 41.860 1.787 39.243 
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 Classification rate Simulation time(min) 
Proposed Method 99.85% 220.59 

Monte-Carlo Simulation N/A 3961.09 
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