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Abstract:

With the Penetration of renewable energies into power system, the influence of
uncertainties in solving various problems in the field of power system operation has
increased. One of the most important concepts in this field is optimal power flow,
which, with the presence of uncertainties, cannot be modeled by definite methods,
and should be revised based on applying the probabilistic approaches. In this paper,
numerical methods including the Monte Carlo Simulation method and analytical
methods including point estimation methods, internal point method and unscented
transformation method are used to solve the POPF in an IEEE-118 bus system. The
obtained results indicate that the methods based on point estimation are able to find
the optimal points in less computational time than other techniques. This is mainly
due to the limited points, which these methods need as the starting points. From
another perspective, the magnitude changes in the voltage profile of the generation
units are also more stable in the internal point method. Furthermore, in terms of the
convergence rate, the internal point method is much faster than the Monte Carlo
Simulation method.

Keywords: Probabilistic Optimal Power Flow (POPF), Monte Carlo Simulation
(MCS), Unscented Transformation (UT) Method, Point Estimation Method (PEM)
and Internal Point Method (IPM).
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