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TRHE BRIV RHRESI/KW b
Rk 100 50 15.6  0.20
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PRI 4 200 80 122 0.20
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Table 2 Parameters of demand response

FREE ILAMAE/ %  TLIAMAA R/ %
RGER! 10 5
RE) 10 5
FEE 3 15 5
TN 4 10 10
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Table 3 Electricity price information
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Table 4 The case of iterative convergence of
multiple prosumers
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A weakly centralized multiple prosumers energy-sharing mechanism

that takes into account privacy protection
QI Lei', AI Qian', JI Wenlu®, LI Jiamei', WANG Di', PAN Xiaohui’
(1. Shanghai Jiao Tong University (Key Laboratory of Control of Power Transmission and Conversion,
Ministry of Education) ,Shanghai 200240, China;2. State Grid Jiangsu Electric Power Co.,Ltd.,
Nanjing Power Supply Branch,Nanjing 210019, China)

Abstract ; In the context of the dual-carbon goal , virtual power plants , microgrids and other forms of prosumers have emerged on
a large scale. Energy sharing among multiple prosumers can improve the overall economic efficiency and new energy
consumption. A collaborative operation mechanism for energy sharing among multiple prosumers under the weak centralization
model is proposed. The mechanism considers the data privacy of each prosumer. Firstly, an internal scheduling model of
prosumers with multiple distributed resources is constructed. The model considers the volatility and randomness of load demand
and new energy output, quantifying the risk of uncertainty based on conditional value at risk (CVaR). Then, a weakly
centralized tariff iteration mechanism for multiple prosumers is proposed, which uses the supply and demand relationship to
guide the tariff update. Meanwhile, considering the privacy protection of prosumers, the power data aggregation method is
designed based on Paillier homomorphic encryption algorithm and secret sharing principle. The method is able to obtain the
system supply and demand information while ensuring the privacy of all parties. Finally,the effectiveness and rationality of the
mechanism proposed in this paper is verified by an arithmetic example ,and the overall cost of multiple prosumers is reduced by
12.6% after energy sharing.

Keywords : weak centralization; energy sharing; prosumer; privacy protection; conditional value at risk ( CVaR) ; Paillier

homomorphic encryption algorithm
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