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Abstract: Integrated energy system is the key to achieve the "double carbon™ (carbon peak and

carbon neutrality) goal under the current energy industry transformation and low-carbon

development background. In order to improve the carbon emission reduction capacity of the

integrated energy system, it is necessary to make full use of the load resources on the demand side

and the generalized energy storage resources such as traditional energy storage equipment to

participate in the optimization of the integrated energy system. Firstly, an integrated energy system

optimization operation model considering renewable energy, energy conversion equipment,

generalized energy storage equipment and energy market transaction is established. Secondly, the

life cycle assessment method is used to calculate the carbon emission of the whole process of

energy cycle and equipment cycle in the integrated energy system, and the carbon emission cost is

included in the total cost of the system. Finally, the simulation experiments show that the proposed

model is not only conducive to reducing the total scheduling cost of the integrated energy system,

but also can reduce the carbon emissions of the system and effectively promote the low-carbon

development of the integrated energy system.

Key words: generalized energy storage, carbon emissions, integrated energy system, optimize

operation
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Fig.5 Electric output of each equipment in the integrated energy system in each period
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Fig.6 Thermal output of each equipment in the integrated energy system in each period
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Fig.7 Gas output of each equipment in the integrated energy system in each period
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Fig.8 Carbon emissions of integrated energy system by time period under different scenarios
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Fig.9 Cost of integrated energy system by time period under different scenarios
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Tab.2 Operation cost, carbon emission cost and total cost of integrated energy system under different scenarios
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