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Abstract

In the context of the “Dual Carbon” goals, integrated energy systems couple various energy supply
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networks such as cooling, heating, electricity, and gas. Leveraging the advantages of multi-energy
complementarity, they facilitate the on-site integration of renewable energy, thereby enhancing
the overall energy utilization efficiency. This paper proposes a two-stage capacity optimization
configuration method tailored for user-level integrated energy systems. In the first stage, it begins
by constructing an equipment model for the user-level integrated energy system, subsequently
solving for the minimum annualized total cost to determine equipment capacity configuration. In
the second stage, optimization scheduling based on typical daily economic and environmental ob-
jectives is conducted, ultimately solving the mixed-integer linear programming problem using the
MATLAB built-in CPLEX solver. Case studies indicate that flexible scheduling of the integrated en-
ergy system optimizes its operation, effectively reducing operational costs, while concurrently
enhancing the capacity for accommodating renewable energy.
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Figure 1. UIES structure
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Figure 2. Optimizing process of UIES
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Table 1. System equipment parameter list
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