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Table 4 Convergence characteristics
for different algorithms
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A ERANFR N RGRABTET T @O A,
Stochastic reactive power reserve optimization considering wind power correlation
FANG Sidun',CHENG Haozhong' ,SONG Yue',ZENG Pingliang’, YAO Liangzhong’

(1. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University,Shanghai 200240, China;2. China Electric Power Research Institute,
Beijing 100192, China)

Abstract: Aiming at the deficiency of present reactive power reserve assessment and the uncertainty of
node injection power due to the large-scale integration of renewable energies,represented by wind
power ,a method is proposed for the reactive power reserve assessment,based on which,a stochastic
reactive power reserve optimization model considering the wind power correlation is built. The uniform
sampling method is used to obtain the samples with uniform distribution,the Nataf transformation based
on singular value decomposition is adopted to obtain the wind speed samples with correlation, the
Monte Carlo method is applied to convert the chance constraints into the definitive constraints,and the
SFLA ( Shuffled Frog Leaping Algorithm ) is adopted to obtain the solution. The results of numerical
calculation show the effectiveness of the proposed method,and the further analysis shows that,the wind
power may deteriorate the operational environment of system and increase the limit violation probability
of state variable,while the proposed method can effectively improve the voltage level and voltage
stability margin of system,decrease its operational risk and mitigate the N-1 serious fault in a certain
degree.

Key words: wind power; correlation; stochastic reactive power reserve; optimization; uniform sampling

method; Nataf transformation; shuffled frog leaping algorithm
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