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Table 1 Proportion of thermal power generation
in the power grid at different periods
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Table 2 Optimized configuration plan and indicators
with a planned operating cost of two million yuan
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Table 3 Optimized configuration plan and indicators
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Fig.5 Typical daily power balance curves for summer under different planning costs and scenarios
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Table 5 System parameters
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Multi-objective optimization based capacity accommodation of PIS considering

its ecomomic construction and low-carbon operation
CHENG Shan, LIU Yanguang, LIU Weiwei, WANG Can, LI Zhenxing
( China Three Gorges University ( Yichang Key Laboratory of Intelligent Operation and
Security Defense of Power System) , Yichang 443002, China)

Abstract : In order to explore the economic and carbon reduction benefits of photovoltaic-storage-charging integrated stations and
achieve reasonable configuration of internal components, a multi-objective optimization configuration method for stations that
takes into account economic and low-carbon aspects is proposed. Firstly, based on the functions and requirements of each
module in the charging station,the sources of carbon emissions generated by station is explored,and a mathematical model for
the cost and carbon emissions of each module in the station is established. Then, with the goal of minimizing the annual
investment and operating cost of the system and carbon emissions,a multi-objective particle swarm optimization algorithm based
on three-black-hole capturing strategy is used to optimize the configuration of various modules of stations in different load
scenarios ,and the optimal configuration plan for each component module of the station under three scenarios is obtained. The
comparative results show that the method proposed in this article can effectively reduce the cost and carbon emissions during
planning and operation, and improve the economic and environmental benefits of stations. Finally, the technique for order
preference by similarity to ideal solution is used to provide a compromise optimization plan for the optimal scenario, which can
provide reference for the current investment and construction of photovoltaic-storage-charging integrated stations.

Keywords : capacity optimization configuration ; vehicle to grid; orderly charging and discharging; multi-objective optimization ;

carbon emission ;technique for order preference by similarity to ideal solution method
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