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Probabilistic load flow method with consideration of random branch outages and its application

DONG Lei, CHENG Wei-dong, YANG Yi-han
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: An AC probabilistic load flow analysis considering the fluctuation of loads, the unscheduled unit outages and random
branch outages is proposed. And then it is applied to analyze the power system’s static state security. Linear load flow model is used
and the random branch outages are simulated as the probabilistic compensation power at the relative nodes by using the sensitivity
matrix, then a method combining Cumulants with Gram-Charlier Series expansion is applied to obtain the probabilistic distribution of
nodal voltages and line flows, which avoids the complex convolution calculation. Simultaneously, this paper adopts the technology
of contingency sequencing to analyze the random outages of each branch according to the severity order of contingency, which reduces
the calculation amount. Applying this method into probabilistic load flow analysis of the IEEE30 test system and IEEE118 test system,
the probabilistic indices of static state security is obtained. The comparison results with Monte Carlo simulation verify the accuracy and
higher speed of the proposed method.
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