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based on BBO algorithm
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Fig.8 Number of battery without power for each scenario
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Table 2 Planning results of distribution network respectively considering BSS and charging station
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Multi-scenario coordinated planning method of EV battery-swapping station and

distributed generation based on coordinated charging strategy
TIAN Yuanyuan,IAO Qingfen,XU Yutian,CHEN Yi
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A multi-scenario coordinated planning method of EV (Electric Vehicle) BSS (Battery-Swapping
Station) and distributed generation is proposed by introducing the coordinated charging strategy of EV BSS,
which takes the minimum construction and operation cost,fluctuation index of comprehensive load and network
energy loss as its objective. A spare battery scheduling scheme and a calculation method of minimum
amount of battery are also introduced,which satisfies the constraints of battery-swapping demand and reserve
battery existence. According to the seasonality characteristics of wind power output and photovoltaic output,
the biogeography-based optimization method is adopted for the multi-scenario planning simulation on IEEE
33-bus system,which verifies that the proposed method can smooth the fluctuation of comprehensive net
load of distribution network by the coordinated charging strategy of EV BSS,achieving peak load shifting,
significantly reducing the energy loss of network,and greatly improving the planning capacity of wind and
photovoltaic power. Meanwhile,the proposed calculation method for minimum reserve battery can make full
use of the daily battery recycling in the BSS and effectively relieve the stress of battery reserve on the
premise of maintaining the coordinated charging,significantly reducing the investment cost of BSS.

electric  vehicles; distributed power generation; multi-scenario

Key words: battery-swapping station;
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