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Fig. 6 Comparison of charging loads between electric
buses and electric trucks
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Optimal Bidding Model for Electric Vehicle Virtual Power Plant Considering Green Electricity
Contract Decomposition in Spot Market

GE Xinxin', LU Jiaxin®, WANG Fei*, ZHANG Nz'ng1
(1. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. Department of Electrical Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: Electric vehicle virtual power plants (EV-VPPs) can aggregate large-scale electric vehicles (EVs) to participate in green
electricity and spot market trading. Green electricity contract is a key link between the green electricity medium- and long-term
market and the spot market. Its decomposition modes may directly influence the bidding strategies, market settlement costs, and
operation profits of EV-VPPs. To this end, considering the influences of decomposition modes of green electricity contracts,
demand response mechanisms, and multiple uncertainties such as day-ahead electricity prices, real-time electricity prices, and
charging loads of EVs, the classification modeling of regulation capabilities for various EV types is conducted. Based on the two-
stage stochastic optimization and conditional value at risk theory, the optimal day-ahead market bidding model for EV-VPPs is
established. The case study results show that the proposed model can smooth EV loads, allow the bidding strategies of EV-VPPs
to be developed in line with their risk preference, reduce the trading risks of EV-VPPs, and improve operating profits.
This work is supported by National Key R&.D Program of China (No. 2021YFB2401200).

Key words: virtual power plant (VPP); electric vehicle (EV); spot market; green electricity; bidding model

93

http : //www.aeps-info.com



