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Optimization of Capacity Allocation of Integrated Energy System
Considering Life Cycle Carbon Emissions
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(School of Energy Power and Mechanical Engineering, North China Electric Power University, Baoding,
China, Post Code: 071003)

Abstract: The integrated energy system (IES) coupling multiple energy sources and equipment has a
flexible energy supply and a high energy utilization rate, which is conducive to the low-carbon and clean
transformation of the national energy structure. In this paper, optimizing it from the perspective of the life
cycle was more conducive to the realization of the dual-carbon goal. Firstly, the carbon emissions in the
life cycle of energy and equipment used in the integrated energy system were calculated, and then a bi-
level optimization model including carbon transaction cost was established to optimize the capacity alloca-
tion and dispatching operation of the integrated energy system. Three scenarios were set up to analyze the
economy and carbon emissions of integrated energy systems and traditional energy supply systems. The re-
sults show that the integrated energy system has better low carbon and economy than the traditional energy
system. Energy consumption is the main body of carbon emissions in the life cycle of an integrated energy
system, of which more than 20% comes from indirect emissions of various upstream power plants, and

the carbon emissions brought by system equipment are only about 1% . Considering life cycle carbon e-
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missions in the optimization of integrated energy system can reduce carbon, but it does not occupy an eco-

nomic advantage by combining the current electricity price, gas price and carbon trading price.

Key words: integrated energy system, life cycle carbon emissions, multi-objective optimization, capaci-

ty allocation, peacock algorithm
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flow frame diagram
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Tab. 1 Carbon emission factors in each stage of

life cycle of power plants (g/(kW-h))
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Fig. 2 Proportion of power generation in East China
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Tab. 3 Consumables per unit capacity of equipment (kg/kW)

and production power consumption (kW-h/kW)
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Tab. 5 IES system equipment parameters
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Tab. 6 Results of equipment capacity allocation selection
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Fig. 3 Equipment output and load balance

results in scenario 2
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Tab.7 Carbon emissions per unit production of

natural gas and power grid (g/(kW-h))
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Tab. 8 Annualized data of different scenarios
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Fig. 4 Distribution proportion of life cycle carbon

emission sources in different scenarios
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