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Fig.1 Flowchart of calculation of probabilistic
power flow of distribution network
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Fig.3 Comparison of voltage stability margin between
pre-compensation and post-compensation for proposed
method and participation factor method
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Stochastic reactive power optimization based on normal vector of voltage stability
limit surface for distribution network with wind power

WEN Libin',LI Jun',DENG Dashang?, FANG Xinyan®
(1. Electric Power Research Institute,Guangxi Power Grid Company,Nanning 530023, China;2. School of Electronic

Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China)

Abstract: The normal vector of voltage stability limit surface is adopted in the site selection of reactive
power compensation node for distribution network,based on which,the genetic algorithm is applied in the
reactive power optimization. The output of wind power generator is modelled and the Monte Carlo method
based on Latin hypercube sampling is adopted to obtain the expectation and standard deviation of
variables,such as node voltage,reactive output of wind power generator,voltage stability margin,etc. The
calculative results for IEEE 33-bus system show that,the proposed method can be used to improve the
reactive power distribution of distribution network ,enhance its voltage level ,and decrease its operational risk.
The results of numerical analysis show that,the proposed method can be used to effectively select the
vulnerable node,unify the voltage distribution among nodes,and remain more margins for system operation.

Key words: wind power; electric power distribution; probabilistic power flow; voltage stability limit

surface; reactive power optimization; Monte Carlo methods; genetic algorithms; stability
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