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Table 4 Operation data of 3 scenarios

H IR/ kW T3 /kvar )
5 - FRL R A I S AR
P, P, P, c c, P, P, P, c c,
1 21.2 7.5 9.2 —20.0 —17.2 —13.2 —174 —7.2 13.4 24.9 18 0.909 0
2 21.2 7.4 8.8 —19.7 —17.7 —12.0 —16.0 —8.4 20.0 16.5 18 0.9100
3 21.1 7.4 9.1 —20.0 —17.1 —14.0 —18.5 —8.0 15.9 25.0 18 0.9100
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Table 5 Market clearing price of each bus
in scenario 3

5 b AN/ (G- T LA (T -
o (kWh) 1) (kvarh) 1)
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P, 0.374 0 —0.011 2
P, 0.384 0 —0.005 1
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Fig.4 Output of selected buses in scenario 3
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Table 6 Original power information

A IR/ kW T Z /kvar
BAHE R
P, P, P, C, C, P, P, P, C C,
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
1) s A5 B 15 i TR R S B N2 5 TR . 8 SHA-256 51

£ Z-ledger X e i ¥ 5 L E M 51817 65 4 ¢
LA 5 2 PS5 9 I 57 815 B A BN ) 4 X s
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Hash) , fE B4 T s T B REG LY. sl a
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Market Design and Clearing Method of 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 State Grid Zhejiang Electric Power Co., Hangzhou 310008, China;
3. School of Electrical Engineering, Zhejiang University, Hangzhou 310007, China)

Abstract: With the ever-increasing penetration of distributed generation, terminal users in a distribution system have gradually
changed from traditional consumers to prosumers who can generate electricity as well, which makes it possible for peer-to-peer
(P2P) power trading among prosumers or between prosumers and consumers. Due to the uncertainty and fluctuation in output
powers of renewable distributed generators, a more flexible market mechanism is urgently needed to address the decentralized peer-
to-peer transactions. In this context, we propose an event-driven P2P power trading market mechanism along with its clearing
method that effectively considers the operational constraints. At first, the relationship between the P2P market and the existing
electricity utility services is discussed, and the event-driven rules and market operation mechanism are established. Secondly,
voltage and loss sensitivity models are used to describe the impacts of P2P power trading on the operation of the distribution
network, and then the market is cleared in a distributed manner through the Lagrangian multiplier method. Thirdly, a fully
decentralized P2P power trading market mechanism is implemented based on the blockchain platform. Finally, the effectiveness of
the proposed model and method is demonstrated by case studies.
This work is supported by National Natural Science Foundation of China (No. 51777193).
Key words: distribution system; peer-to-peer transaction; electricity trading mechanism; distributed optimization; lagrangian

multiplier method; blockchain technology
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Table A1 Account address information of market participants on the blockchain
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Table A2 Account public key information of market participants on the blockchain
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Fig. A1 The relationship between the P2P power trading
market and the existing utility services
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