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Coordinated planning of EV battery-swapping network
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Abstract The battery-swapping mode based on the battery lease is a viable business mode to
deal with the large-scale development of electric vehicles (EV). There is lack of corresponding
theoretical guidance for the coordinated planning of battery-swapping network between each unit.
Firstly, independent planning model of each unit in the battery-swapping network was established. The
relationship between the number of batteries, logistics capabilities and distribution scheme were
researched. The operation mode of battery-swapping network was discussed. And then, the coordinated
planning model of battery-swapping network based on the optimization operation mode was established.
The operation mode was optimized by the target of minimizing the shortage of the batteries. And use
the redundancy of battery-swapping as the judging criterion. After that, the coordinated planning of
battery-swapping network was optimized by the target of minimizing the adjustment costs of each unit.
The effectiveness of this model was tested by an example. The analysis of the weighting coefficient can
provide guidance for the game between each unit in the battery-swapping network.
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Fig.1 The battery-swapping curve of a day in a certain
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Fig.2 The delivery curve under different time intervals
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Tab.3 The biggest daily battery-swapping demand of the

centralized charging station
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Tab.5 The optimization results of the operation mode
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Tab.6  The operation mode after coordinated planning of
battery-swapping network
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Tab.7 The prespecified time and amount of delivery
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Tab.8 The operation condition of prespecified

operation mode
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Fig.5 The adjustment of battery and charging device
under different weighting coefficient a
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