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Abstract: The integration of renewable energy generation, new energy vehicles, energy storage systems,
and cogeneration systems plays a pivotal role in facilitating the low-carbon transition of regional
integrated energy systems. The flexibility of power dispatch enables real-time electricity pricing in smart
grids to serve as a critical tool for demand-side management, enhancing energy utilization efficiency and
achieving peak shaving and valley filling in power supply-demand balance. To improve the multi-
energy coordination efficiency of cogeneration systems and optimize social welfare, a real-time
electricity pricing mechanism was designed for combined cooling, heating and power coupling systems.

By integrating combined cooling, heating, and power systems, electric vehicle charging demands,

75 B #3: 2025-02-28

E®WA: BXKHARFIEA I HE (72071130)

E—1EE: A (2000—), H, WiHw5AE. OHRTm: BIRGEEMILE . TRMEH. E-mail: 2575075399@qq.com
BIEESE: BAEE1970—), 5, #F. oorm . E2RFR5EN. E-mail: guchunhua@shiep.cdu.cn

SICAE: ZEinAr, WUEE, mh. LA ARG RS e M SR E M RIS [)]. B TR, 2026, 48(3): 364-374.
Citation: LI Jiaqi, GU Chunhua, GAO Yan. Real-time pricing strategy for integrated energy cogeneration systems in smart grids[J]. Journal of
University of Shanghai for Science and Technology, 2026, 48(3): 364-374.


https://doi.org/10.13255/j.cnki.jusst.20250228002
mailto:2575075399@qq.com
mailto:guchunhua@shiep.edu.cn

% 3 1

PIEF, A LR REIRIN™ RGN AR F S E S 365

energy storage devices, and renewable energy supply, a dual method was employed to solve the

optimization model aimed at social welfare maximization. Simulation results demonstrate that the

proposed pricing strategy effectively balances multi-energy supply-demand relationships under

integrated energy coupling scenarios and significantly enhances overall social welfare.

Keywords: smart grid; demand-side management; real-time pricing; social welfare maximization;

integrated energy system; combined cooling, heating and power
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Fig.1 Schematic diagram of the integrated energy system structure
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Fig.2 Optimal real-time electricity prices
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