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Copula F58 f/MA P {E TN
Clayton 0.003 2 0.024 0.082
Gumbel 0.001 7 0.015 0.047

Frank 0.004 9 0.016 0.077
Joe 0.002 3 0.027 0.085
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Probabilistic optimal power flow computation based on Archimedean
Copula and Latin hypercube sampling
XIAO Qing,ZHOU Shaowu
(College of Mechanical and Electrical Engineering, Hunan University of Science and Technology,
Xiangtan 411201, China)

Abstract: A probabilistic optimal power flow algorithm is proposed. The generalized lambda distribution is
employed to fit the random variables in optimal power flow model and build the inverse cumulative distri-
bution functions. Based on Clayton, Gumbel, Frank and Joe generators, four partially nested Archimedean
Copula models are constructed to model the dependence structure of random variables. Kendall rank corre-
lation coefficient is adopted to describe the dependency among random variables, and a correlation coeffi-
cient matching method is used to obtain the parameters of Copula models. Based on the inverse Laplace
transformation of generators, Archimedean Copula and Latin hypercube sampling are combined to generate
correlated random samples for probabilistic optimal power flow computation. The modeling and analysis for
wind speed samples of ten wind farms in a region verify the effectiveness of the generalized lambda distri-
bution and partially nested Archimedean Copula models. Two Latin hypercube sampling methods are com-
pared based on IEEE 118-bus system.
Key words: probabilistic optimal power flow;generalized lambda distribution; Archimedean Copula; Latin hy-

percube sampling
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Joe Copula:
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0.614 1 0.220 0.271 0.212 0.226 0.137 0.106 0.145 0.110
0.108 0.220 1 0.511 0.157 0.170 0.204 0.127 0.140 0.224
0210 0.271 0511 1 0.101 0.157 0.109 0.143 0.107 0.095
R 0.130 0.212 0.157 0.101 1 0.638 0.175 0.055 0.326 0.355 (A5)
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