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Table 1 Summary and comparison of market rules of typical provinces in China
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Table 2 Summary and comparison of operation schemes of typical provinces in China
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Table 3 Summary and comparison of specific forms of incentive mechanisms
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Fig. 1 Customization roadmap of power ancillary service packages for virtual power plant
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Fig.2 Schematic diagram of user segmentation for virtual
power plant
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Incentive Mechanism and Key Technologies of Ancillary Service for Virtual Power Plant
Based on Customized Packages

LI Jiamei', JIANG Jiamei', YANG Qiunan', Al Qian', WANG Di', CAI Na*
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education (Shanghai Jiao Tong University),
Shanghai 200240, China; 2. Kunming Power Exchange Center Company Limited, Kunming 650100, China)

Abstract: Virtual power plants (VPPs) provide power ancillary services by aggregating distributed user resources, delivering
significant safety and economic benefits. Since VPP operators do not directly own these resources, incentive mechanisms become
crucial for achieving friendly interactions with users. This paper constructs a VPP incentive mechanism in the form of power
ancillary service packages. Compared with other methods, the form of packages can better balance the demands of multiple parties
and attract massive user to participate. First, the market rules and operation schemes related to VPPs in China are reviewed,
clarifying the policy direction and analyzing the profitability conditions of VPPs based on this foundation. Secondly, the
connotations of VPP incentive mechanisms, along with their engineering practices, classifications, and specific manifestations, are
summarized, and the rationality and effectiveness of establishing power ancillary service incentive mechanisms through packages
are analyzed. On this basis, the overall implementation framework for customizing power ancillary service packages in VPPs is
proposed, focusing on three key aspects: customized design, parameter decision-making, and dynamic adjustment. Key issues and
challenges within this framework are examined. Finally, relevant research progress regarding these three aspects is reviewed, and
specific solutions are proposed, offering a feasible path for innovation in VPP business models.
This work is supported by Major Special Science and Technology Project of Yunnan Province (No. 202302AF080006).
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