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Bulk Power System Reliability Assessment Using Monte
Carlo Simulation and Probability Density Estimation

ZHAO Yuan' ,XU Kun-yao’ , WU Bir’
(1. Electric Power Dept. , Electrical Engineering College, Chongqing University, Chongging 400030, P. R. China;
2. Chongqing Electric Power Company, Chongqing 4000142, P. R. China)

Abstract; The fundamental principles of two different Monte Carlo simulation techniques are studied to predict reliability
indices of bulk electric power systems. The two Monte Carlo simulation techniques designated as the sequential and non-
sequential methods are utilized. The convergence performance of the two methods and the probabilistic uncertainty rela-
tion between sample sizes and calculation accuracy are explored. By utilizing the kernel density estimation technique the
pictorial representation of probability density distribution is realized for reliability indices. The probability density estima-
tions of reliability indices facilitates us more complete understanding of system risk from the internal distribution laws and
their structural features. The proposed method is verified using RBTS, IEEE-RTS79 and IEEE-RTS96 test systems.
Key words: bulk power systems;reliability evaluation; Monte-Carlo simulation
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