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Table 3 The operation results of LCMES in two scenarios
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An optimization model of carbon emission reduction of multi—
energy system considering the coordination of
economy and reliability

Kou Hanpeng', Bu Tianlong', Nie Weifeng', Gao Zhen', Nie Dayu', Lin Sheng’
(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: Low—carbon development of the power industry is an important measure for the dual-
carbon goal. In order to promote carbon emission reduction and improve the economy, reliability
and environmental protection of the multi —energy system, an optimization model for the carbon
emission reduction of the multi —energy system considering the coordination of economy and
reliability is proposed in this paper. Firstly, the coordination model of Low—Carbon Multi-Energy
System (LCMES) is established by analyzing the topology of the LCMES including electricity, gas
and heat; Secondly, based on the fault characteristics of the energy conversion and storage
equipment in the LCMES, the multi—state reliability model of the LCMES is established; Then,
under the conditions of operation constraints and reliability constraints, an optimization model of
carbon emission reduction of the LCMES considering the coordination of economy and reliability is
proposed with the objective of minimizing the operation cost and carbon emissions of multi-energy
system; Finally, it is verified by simulation numerical example that the multi —energy system
optimization model proposed in this paper can ensure the improvement of the operation reliability
and economy of the multi—energy system while achieving the carbon emission reduction.

Keywords: multi—energy system; carbon emission reduction; reliability; optimal operation
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