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Fig.1 Deployment of smart contract in blockchain
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Table 1 Major green power certificate markets
in the world
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Table 2 Major carbon markets in the world
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Fig.3 Flow chart of joint trading for green power certificate and carbon based on smart contract
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Design and Implementation of Joint Trading Market for Green Power Certificate and Carbon

Based on Smart Contract

FENG Changsen', XIE Fangrui', WEN Fushuan®, ZHANG Youbing', HU Jiahua®
(1. College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China;
2. School of Electrical Engineering, Zhejiang University, Hangzhou 310007, China;
3. Economic Research Institute of State Grid Zhejiang Electric Power Co., 1.td., Hangzhou 310008, China)

Abstract: With the development and popularization of renewable energy power generation technology, the green power certificate
portfolio standard to encourage the development of green energy through market approaches and the carbon emission trading
system to limit carbon emissions have been widely used. At present, China has not yet formed a mature and effective green power
certificate market and a carbon emission market. The current green power certificate system has poor performance in encouraging
renewable energy integration and alleviating the pressure of financial subsidies, and the current carbon market has no obvious effect
on promoting emission reduction. In this paper, a joint trading market mode for green power certificate and carbon is proposed,
which connects green power generation enterprises and traditional fossil energy power generation enterprises, and globally
optimizes the allocation of green power certificate and carbon emission right resources to stimulate renewable energy power
generation and limit the carbon emission of traditional fossil energy units. In order to protect the security and user privacy of
transaction data between green power certificate and carbon emission markets, a “decentralized” bilateral joint trading market is
constructed based on Ethereum platform. Finally, the simulation results verify the effectiveness of the proposed bilateral joint
trading mode based on the blockchain technology.
This work is supported by National Natural Science Foundation of China (No. 51777193).
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