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Energy sharing pricing mechanism and real-time scheduling
strategy for community

Wang Mingjuan', Chen Linlin?, Liu Yituan®, Chen Lufei*, Liu Didi*
(1.College of Electronic and Information Engineering, Beibu Gulf University, Qinzhou 535011, China; 2.School of
Mechanical and Electrical Engineering, Guangdong University of Science and Technology, Dongguan 523083,
China; 3.China Merchants Epressway Guilin Co. Ltd., Guilin 541004, China; 4.School of Electronic and
Information Engineering/School of Integrated Circuits, Guangxi Normal University, Guilin 541001, China)

Abstract; With the development of distributed generation technology on the user side, there is an
urgent need to improve the reliability and economy of community power consumption. This paper
introduces a community operator to manage the energy of the community and constructs an energy
trading model centered on the community operator with energy storage devices. Firstly, considering
the shortcomings of the existing pricing mechanism, an improved supply —demand ratio pricing
mechanism is proposed to promote energy sharing in the community. Then, by coordinating energy
storage devices and considering their loss costs, an online energy scheduling algorithm with low
complexity is proposed based on the improved Lyapunov optimization method to maximize the
revenue of the community operator under the premise of meeting the power consumption demand of
the community. Theoretical analysis results show that the proposed algorithm can achieve the
asymptotically optimal value of the optimization objective based only on the current system state,
without the need for prior statistical knowledge of photovoltaic output, user load demand, and real—
time electricity prices. Simulation results show that compared with reinforcement learning
algorithms and greedy algorithms, the revenue of the community operator under the algorithm
proposed in this paper is increased by 5% and 20.9% respectively, effectively promoting the local
consumption of photovoltaic power.

Keywords: community operators; price mechanism; energy sharing; real-time scheduling; local

consumption
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