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DYNAMIC REACTIVE POWER OPTIMIZATION OF
DISTRIBUTION NETWORK CONSIDERING CORRELATED
PHOTOVOLTAIC POWER OUTPUT

Gao Fengyang'?, Qiao Yao', Du Qiang', Qiang Guodong', Zhuang Shengxian’
(1. School of Automation and Electrical Engineering , Lanzhou Jiaotong University , Lanzhou 730070, China; 2. Key Laboratory of
Opto-Technology and Intelligent Control of the Ministry of Education , Lanzhou Jiaotong University , Lanzhou 730070, China;
3. School of Electrical Engineering , Southwest Jiaotong University, Chengdu 610031, China)

Abstract: In order to consider the influence of the strong correlation of the PV output power in the same area on the
dynamic reactive power optimization of distribution network, and simplify the traditional input variable correlation
control method of the stochastic flow. A correlation control method combining simulated annealing algorithm and latin
hypercube sampling is proposed. Chaotic particle swarm optimization (CPSO) is adopted to optimize in each period
according to the spatiotemporal coupling problem of dynamic reactive power optimization caused by discrete device
actions, and the chance constrain of output stochastic variables is set by the stochastic power flow calculation results.
Performing simulation is tested in Matlab and then compared with the static reactive power optimization. The simulation
results show that the correlation of input variables for the improved control method can be effectively controlled. The
dynamic reactive power optimization based on that can satisfy the constraint of the number of discrete device actions
under the condition that the system loss is similar to the static reactive power optimization, and the system uncertainty
can be suppressed.

Keywords: dynamic reactive power optimization; stochastic power flow calculation; Latin hypercube sampling;

simulated annealing; particle swarm optimization algorithm



