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Fig.1 Structure diagram of multi-energy system
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Table 1 Operating parameters of multi-energy systems
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W - 750 JT/MW - -
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Table 2 Basic parameters of bump function
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Table 3 Basic parameters of the generalized Bass model
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Fig.2 Prediction of the development trends of
wind power and PV
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Table 4 Comparison of operating results of multi—energy systems in three scenarios ¢
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Fig.3 Comparation of carbon emissions of multi—energy
systems in three scenarios
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Fig.4 Comparation of wind and light curtailment rate of
multi—energy systems in three scenarios
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Optimization operation model of multi—energy system considering
wind power and PV development trend and
carbon emission assessment

Bu Tianlong', Kou Hanpeng', Zhang Dapei', Nie Weifeng', Ning Zhaojun', Wang Jian®
(1.Hulunbuir Power Supply Company of State Grid East Inner Mongolia Power Co.,Ltd., Hulunbuir 021100,
China; 2.Shenyang Institute of Engineering, Shenyang 110136, China)

Abstract: With the construction of the energy internet and the proposal of the dual carbon goal,
the quantitative assessment of carbon emissions of multi—energy systems is a key link to achieve
low—carbon operation of the system. Therefore, an optimal operation model of multi—energy system
considering wind power and PV development trend and carbon emission assessment is proposed in
this paper. Firstly, by analyzing the energy input and output characteristics of thermal power
units, gas turbines, P2G, and multi—energy storage equipment, the topology and multi—energy
power balance model of the multi—energy system are established; Secondly, the generalized Bass
model is used to quantify the development trend of wind power and photovoltaic. On this basis, a
carbon emission assessment model of the multi energy system considering the development trends
of wind power and photovoltaic is established; Then, with the goal of maximizing the total revenue
including energy regulation revenue, carbon quota trading revenue and operating cost of multi—
energy system, an optimal operation model of multi—energy system considering wind power and PV
development trend and carbon emission assessment is proposed. Finally, the results of the example
show that the optimization operation model of multi —energy system proposed in this paper can
effectively improve the operational benefits and reduce carbon emissions of the multi —energy
systems.

Keywords: multi—energy systems; carbon emission assessment; renewable energy; energy storage

equipment

- 267 -



