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Table 2 Key parameters of power generation units
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Table 3 Key parameters of charging stations

FoAL s BRI AR REREHEBART s AR RIZY TR R B

CS1 8 19 800 10
CS2 10 10 1000 10
CS3 14 24 500 6
CS4 22 8 400 8
CSs 30 15 1 000 6
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Table 4 Pricing of charging stations and objective results
under different dispatching modes
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Table 5 Choosing of charging stations and total power
load under different dispatching modes
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Table 6 Comparison of key performance indicators at
typical operating points under different dispatching modes

1 462 67.6
B2 368 60.3
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Table 7 Comparison of optimization performance of
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Pricing method for electric vehicle charging stations based on carbon flow tracing

ZHAO Yu, HE Xing, Al Qian
(Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To address the challenge of dynamic pricing mechanisms in the efficient integration of electric vehicles (EVs) in
virtual power plants (VPPs), a pricing method for EV charging stations based on carbon flow tracking is proposed. The method
is designed to utilize node carbon potential to drive the formulation of differentiated electricity prices, thereby guiding the
charging plans of EV users and achieving the economic and low-carbon synergistic optimization of grid operations.
Specifically, the process is initiated with the quantification of EV traffic and queueing time costs, followed by the optimization
of road network planning through an improved Dijkstra algorithm. Then, based on the optimal power flow results and carbon
flow tracking theory, the node carbon potential at the charging station access points is accurately calculated. Subsequently, an
innovative electricity-carbon coupled dynamic pricing mechanism is constructed based on the carbon potential calculation
results, and a hierarchical iterative algorithm is designed to enable a closed-loop feedback optimization of electricity price
signals, carbon potential distribution, and user response. Simulation results demonstrate that the proposed method can reduce
carbon emissions by 16.7% at the same level of revenue, and increase system revenue by 30.4% at the same level of carbon
emissions, thereby its effectiveness in guiding low-carbon behavior and enhancing the economic-environmental synergy of the
grid is confirmed. A technically efficient and operable path for the VPP integration of EV resources and the realization of low-
carbon economic operation in the grid is provided by this method.

Keywords: virtual power plant (VPP); road network planning; carbon flow tracing; dynamic pricing; multi-layer hybrid

iterative algorithm; multi-objective optimization

(%48 )


https://doi.org/10.1016/j.apenergy.2022.118961
https://doi.org/10.1109/TSG.2022.3140927
https://doi.org/10.1109/TSG.2022.3140927
mailto:805984470@sjtu.edu.cn

	0 引言
	1 EV充电站定价方法及混合优化总框架
	1.1 外层
	1.2 中层
	1.3 内层

	2 路网规划
	3 基于潮流规划的碳流追踪
	3.1 最优潮流优化模型
	3.2 碳流追踪方法

	4 算例仿真
	4.1 测试系统配置
	4.2 对比场景设计
	4.3 优化结果分析
	4.3.1 经济-环境权衡关系
	4.3.2 节点碳势分布
	4.3.3 用户行为影响
	4.3.4 动态定价响应

	4.4 关键性能指标

	5 结论
	参考文献

