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ABSTRACT: “Horizontal multiple energy complementary, vertical source-network-load-storage coordination” is the core feature
of the integrated energy system, building the integrated energy system is one of the effective ways to improve the social
comprehensive energy efficiency, reduce energy cost, and achieve the double-carbon goal. A multi-objective fuzzy optimization
scheduling strategy for the integrated energy system is proposed in this paper. Firstly, the output and input exergy flow analysis
models are constructed based on various energy component unit models. At the same time, set the capacity, climbing, energy
balance and other operating constraints. Then, single-objective optimization models including economic, comprehensive exergy
efficiency and environmental-friendly are established, and a multi-objective fuzzy optimization model is established based on
fuzzy theory. Finally, the model program based on the general optimization software platform is written, and the global solver is
employed to solve the built multi-objective fuzzy optimization model. The effectiveness and rationality of integrated energy system
operation optimization scheduling are verified by example analysis. The proposed model and method can provide guidance and

reference for the multi-scenario optimization operation of integrated energy system.
KEY WORD: Exergy efficiency; exergy flow; integrated energy system; multi-objective; fuzzy optimization
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Fig. 1 Example structure of integrated energy system
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Tab. 1 Results of single-objective optimization and multi-objective fuzzy optimization

single-objective single-objective single-objective multi-objective fuzzy optimization
e Cost (9) Ex' (kWh) Envir (9 9
min Cost 4510470 132189.0 23.51845 4950.025
min Ex;” 4791.251 125732.1 24.14297 135645.6
min Envir 5959.737 147688.1 21.42589 22.65269

W Electric power output of gas turbine M Electricity purchase

Power consumption of heat pump M Electric load
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Fig. 3 Electric power balance of integrated energy systems
under multi-objective fuzzy optimization
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