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Bidding strategy of the virtual power plant based on the consideration of

carbon-electricity integration trading in auxiliary service market
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Abstract: Distributed energy and controllable load can be aggregated in virtual power plants to participate in the elec-
tricity market, ancillary service market and carbon trading market. In this paper, an operation model including wind
energy, micro gas turbine, photovoltaic, electric vehicle and battery energy storage system are constructed in virtual
power plant. Through further analysis the carbon-electricity integrated market characteristics, a carbon-electricity in-
tegrated trading strategy model of the virtual power plant is constructed, and the objective function and operational
constraints of each unit are listed. Simulation results show that the introduction of carbon trading mechanism can sig-
nificantly reduce the bidding output level of high-carbon units, and then affect the energy output structure and bidding
strategy in virtual power plants. The simulation results validate the effectiveness of bidding strategy for virtual power
plants with integrated carbon-electricity transaction.
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Figure 1 Operation structure of the virtual power plant
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Figure 2 Carbon electric integrated transaction volume
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Figure 3 Day-ahead prices in energy and AS markets
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Figure 6 Unit bidding output in the main energy

market considering carbon trading
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