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Optimal scheduling of an integrated energy system considering waste incineration flue gas
treatment and power-to-methanol conversion

FU Bo', FANG Wenjun', LI Chaoshun’, YANG Yongkang', ZHAO Xilin', QUAN Yi'
(1. Hubei Key Laboratory for High-efficiency Utilization of Solar Energy and Operation Control of Energy Storage System,
Wuhan 430068, China; 2. Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: To improve the environmental and economic benefits of an integrated energy system, promote the consumption
of renewable energy and stabilize system fluctuation, this paper proposes an optimal scheduling model of an integrated
energy system considering waste incineration flue gas treatment and power-to-methanol conversion. First, in the waste
incineration power plant, the desulfurization, denitrification, carbon capture and flue gas storage devices together
constitute a flue gas treatment system to reduce environmental pollution and realize the decoupling of waste incineration
power generation and flue gas treatment. Secondly, a coordinated operational framework of a flue gas treatment
system-electric-to-methanol-methanol fuel cell is constructed. The CO, obtained by carbon capture is used as the raw
material of electricity-to-methanol, and the generated methanol can directly obtain the commodity income, and the power
supply stability of the system can be maintained through the methanol fuel cell. Finally, a reward-penalty differential
ladder carbon trading mechanism is proposed to constrain the carbon emissions of the system, and an optimal scheduling
model with the goal of minimizing the net cost of system operation is established. The results show that the model has the
effect of “peak load shifting” and can effectively promote the green and economic operation of the system.
This work is supported by the Key Research and Development Project of Hubei Province (No. 2021BAA193).
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Fig. 1 Integrated energy system structure diagram
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Fig. 2 Internal schematic diagram of flue gas treatment system
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Table 3 Power dispatching results
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Table 4 Results of chemical material production and processing
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