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Improved configuration optimization of PV-wind-storage capacities
for grid-connected microgrid
DOU Xiaobo',YUAN Jian',WU Zaijun',NI Yimin?,FAN Chen*, XIAO Yu'
(1. School of Electrical Engineering,Southeast University,Nanjing 210096, China;
2. Electric Power Automation Research Institute of China Electric Power Research Institute, Beijing 100192, China)

Abstract: The reasonable capacity configuration of wind turbine,PV (PhotoVoltaic) and energy storage in a
microgrid is the prerequisite of its reliable and economical operation. For the grid-connected microgrid,two
commercially operating modes are proposed according to the existing operating mode of distributed PV
system. A comprehensive energy dispatch strategy is designed to fully use the resources of power distribution
network and enhance the islanding ability of microgrid. For the objective function of a wind-PV-storage
capacity configuration model comprehensively considering the economy,reliability and renewable energy usage
rate of microgrid,a calculation method combining with the operating mode and dispatch strategy is proposed.
For the engineering applications,a method for calculating the power limit of tie line to meet the operational
specifications of power system and the friendly connection conditions of microgrid is elaborated,which is used
as the constraint of the configuration model. An improved genetic algorithm based on the limited searching
area and increased random individuals is presented to solve the configuration model. A simulative analysis is
carried out based on the wind-PV resource data of an island in Jiangsu province to verify the effectiveness
and superiority of the proposed PV-wind-storage capacity configuration method.

Key words: microgrid; PV-wind-storage system; energy dispatch strategy; genetic algorithms; capacity
configuration; optimization; wind power; photovoltaic; energy storage



