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Electricity Market Clearing Provenance Model Based on PROV and Smart Contracts

XU Zhan-Yang', SHI Hong-Yan', YUE Zi-Yu’, ZHAO Hong', XU Jian', WANG Zhe'

'(School of Software, Nanjing University of Information Science & Technology, Nanjing 210044, China)
*(Nanjing Research Division, China Electric Power Research Institute, Nanjing 210003, China)

Abstract: In the current electricity market, the volume of daily spot market clearing data has reached millions or tens of
millions. With the increase in trading activities and the complexity of the market structure, ensuring the integrity,
transparency, and traceability of trading data has become a key issue to be studied in the field of market clearing in China.
Therefore, this study proposes a data provenance method for power market clearing based on the PROV model and smart
contracts, aiming to automate the storage and updating of provenance information through smart contracts to improve the
transparency of the clearing process and the trust of the participants. The proposed method utilizes the elements of
entities, activities, and agents in the PROV model, combined with the hierarchical storage and immutability of blockchain
technology, to record and track trading activities and rule changes in the electricity market. The method not only enhances
data transparency and trust among market participants but also optimizes data management and storage strategies,
reducing operational costs. In addition, the method provides proof of compliance for power market clearing, helping
market participants meet increasing regulatory requirements.
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