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Integrated Energy System Optimization Considering Cascading Carbon Trading Mechanism and

Two-stage Operation of Power-to-gas

LI Guijun, ZHAO Xingyong , LIU Haoyang, LAI Jianzhong, WANG Yugi

(School of Electric Power and Architecture, Shanxi University, Taiyuan 030031, Shanxi Province, China)

Abstract: In order to improve the energy efficiency level of
the integrated energy system (IES), this paper proposes an
IES scheduling model considering cascading carbon trading
mechanism and two-stage operation of power-to-gas (P2G).
First of all, the carbon source required for P2G and the carbon
emission problem of combined heat and power units are solved
through the introduction of carbon capture system; hydrogen
fuel cell are added to the traditional P2G to study the multiple
benefits of P2G two-stage operation; finally, a cascade carbon
trading mechanism is used to limit carbon emissions. On this
basis, an optimal scheduling model with the goal of carbon
transaction cost, system operation cost, wind and solar abandon
cost is established, and the IPOPT commercial solver is used to
solve, and through comparative analysis with other traditional
models, the economy, low carbon and wind and solar absorption

capacity of the proposed model are indicated.

Keywords: integrated energy system; two-stage operation of
power-to-gas; cascade carbon trading; low carbon economy
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