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Uncertainty analysis for bulk power systems reliability evaluation using

Taylor series and nonparametric probability density estimation
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Conclusion

To obtain adequate information about the adequacy and reli-
ability of a bulk power system, reliability parameters uncertainties
have to be considered in the reliability evaluation. To take uncer-
tainty of components work duration and outage duration into
account in the reliability evaluation procedure, this paper proposes
the Taylor series approximation approach combined with nonpara-
metric probability density estimation technique. Test results have
indicated that if the uncertain parameters considered can be mea-
sured or estimated, the distributions of reliability indices can be
accurately and efficiently evaluated with the proposed quadratic
approximation method.

The proposed method is tested and verified by comparison with
results from the Monte Carlo simulation on RBTS. Using the results
obtained from Monte Carlo simulation as a reference basis, the pro-
posed quadratic approximation method can achieve similar results
with less effort in the numerical computations and has a better
performance than the linear approximation method. The informa-
tion about uncertainty of reliability indices obtained from the pro-
posed method will provide system planning and operation
engineers more confidence in system reliability and lead to less
need for conservative operation of the power grid.
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