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Table 5 Market clearing price of each bus
in scenario 3
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Fig.4 Output of partial buses in scenario 3
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Fig. 5 Iteration process of multipliers in scenario 3
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Table 6 Original power information

. A U113/ kW Ty # /kvar
LA
Pl PZ Pi% (‘1 Pl PZ PS (‘l (‘Z
9 20.499 6.543 8.497 —20.0 —16.991  —13.804  —18.208 —6.575 20.000 25.0
57 21.105 7.352 9.095 —20.0 —17.069  —14.042  —18.523 —7.979 15.894 25.0
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Market Design and Clearing Method for Peer-to-peer Power Trading in Distribution System

FENG Changsen', XIE Fangrui', HU Jiahua®, WEN Fushuan®, ZHANG Youbing'
(1. College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China;
2. Economic Research Institute of State Grid Zhejiang Electric Power Co., 1.td., Hangzhou 310008, China;
3. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: With the continuous grid connection of intelligent devices on the user side in distribution systems and the promotion of
electricity market reform, more and more power users have changed from traditional consumers to prosumers who can generate
electricity, making the peer-to-peer (P2P) power trading between end users possible. In this context, an event-driven P2P power
trading market mechanism and its clearing method are proposed, which can effectively consider the operation constraints of
distribution systems. Firstly, the relationship between the P2P market and the current power market is discussed, and the event-
driven rules and market operation mechanism are preliminarily established. Secondly, the sensitivity is used to describe the
influence of P2P trading on the power system operation. Then, the market clearing optimization model is established, and the
Lagrange multiplier method is used for distributed clearing. Thirdly, a fully decentralized P2P power trading market mechanism is
realized based on the blockchain platform. Finally, an example is given to verify that the proposed model can deal with the demand
of P2P power trading between power communities in distribution systems quickly and effectively on the premise of protecting the
safe operation of distribution networks.
This work is supported by National Natural Science Foundation of China (No. 51777193).

Key words: distribution system; electricity market; peer-to-peer trading; trading mechanism; distributed optimization; Lagrangian
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