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Fig.1 Schematic diagram of household proportions
for different heating modes
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Fig.2 Schematic diagram of low-efficient power plant
operation (shaded areas)
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Comprehensive optimization including user behavior analysis

for supply and demand sides of IES-MEC
WANG Qixin',LIU Dichen',WU Jun',ZHU Xuedong',LUO Jinshan', CHEN Yi',
CHEN Wei',ZHAO Hongsheng®,SUN Yong®,CAI Hongyi’
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Economic and Technology Research Institute of State Grid Hubei Electric Power Company, Wuhan 430077, China;

3. State Grid Jilin Electric Power Company, Changchun 130000, China)
Abstract: With the heat supply and consumption system of an IES - MEC (Integrated Energy System with
Multi-Energy Cooperation) as the research object,a method of comprehensive optimization including user
behaviour analysis is proposed for its supply and demand sides. The utility function is adopted to analyze the
user behaviour towards the heat consumption at demand side. The economic supply-side models are
established according to their heat generation characteristics for different energy sources while the economic
demand-side models according to their heat supply mechanisms. A bi-objective optimization method is
suggested ,which maximizes the operational efficiency of power plant at supply side and minimizes the
household electricity consumption cost at demand side. The proposed method is respectively applied to a
heat-power combination system and an electricity-heat-gas IES. The optimization results are analyzed and
compared ,which proves that the integrated gas system enhances the cooperative optimization effect of 1ES and
also verifies the effectiveness and feasibility of the proposed method.
Key words: multi-energy cooperation; integrated energy system; user behavior analysis; comprehensive

supply-demand optimization; bi-objective optimization



