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Fig. 1 Operation management structure of
multi-VPP system
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Fig. 2 Blockchain architecture of multi-VPP system
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Blockchain-based Stackelberg Game Optimal Operation of Multiple Virtual Power Plants

ZHOU Buxiang, ZHANG Yue, ZANG Tianlei, CAO Qiang, ZHANG Yuanhong, PENG Haoyu
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In the future power system where renewable energy is predominant, the energy management of multiple virtual power
plants (VPPs) will be more complicated and challenging. Considering the characteristics of blockchain technology including
information security, transparent mechanism, and regional co-governance, a blockchain consisting of commercial chain, technical
chain and asset chain is designed inspired by the functional characteristics of VPPs. Then, comprehensively considering the
association and conflict of the interest of the multiple decision-making entities formed by multiple VPPs, a Stackelberg game based
optimal operation method is introduced with the network security constraints. On this basis, the optimal operation mode of multiple
VPPs based on the blockchain technology is analyzed and designed from the aspects including the network level framework,
interaction mechanism, smart contracts, and incentive mechanism. Finally, case studies are conducted to verify the effectiveness of
the proposed method.
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