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Abstract: To improve the wind power accommodation rate and reduce the cost of hydrogen energy use and system-level
carbon emissions, this paper proposes a coordinated optimization strategy for an integrated energy system (IES) based
on information gap decision theory (IGDT) with dynamic deviation. First, a hybrid hydrogen production system and an
oxy-fuel combustion capture system are introduced into the IES, and an IES model incorporating the hybrid hydrogen
production and oxy-fuel combustion capture system is constructed. Second, a system scheduling model for deterministic
scenarios is established with the objective of minimizing the total operating cost. In addition, an IGDT decision model
based on dynamic deviation is proposed to address the issue that the traditional IGDT decision model is overly
conservative when dealing with wind load uncertainty. Finally, the results verify that the proposed strategy effectively
improves the overall economic performance of the system, achieving coordinated low-carbon economic operation of the
system.
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Figure 1 Structure of IES
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production and oxy-fuel combustion capture system
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Table 2 Detailed parameters of equipment
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Figure 6 Electricity supply and demand balance results
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Figure 7 Thermal supply and demand balance results
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Figure 8 Hydrogen supply and demand balance results
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Figure 10 Variations in total cost and deviation coefficient

under different confidence levels
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