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Coordinative Optimization Model for Carbon Reduction in Integrated
Energy Systems Considering Cascading Utilization of Waste Heat
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Abstract: In response to the problem of low energy utilization and under-exploitation of waste heat potential in waste-to-energy
plants, a carbon-reduction coordinative optimization model of the integrated energy system considering waste-to-energy plants and
waste heat cascading utilization technology is proposed by introducing waste heat gradient utilization technology. Firstly, the system
framework of a waste-to-energy plant is constructed, the feasibility of combined electricity, heat and gas production in waste-to-
energy plants is analyzed, the energy flow relationship model of the plant is constructed, and the anaerobic leachate treatment process
is mathematically modelled. Secondly, waste heat recovery system is designed by introducing waste heat cascading technology, and a
supercritical CO, Brayton cycle system is designed for waste heat recovery of solid high temperature particles of bottom ash. Then,
carbon emissions are calculated through a carbon accounting model and combined with a carbon trading mechanism to limit carbon
emissions, and a coordinative optimization model for carbon reduction of the integrated energy system is established with the
minimization of total system operating costs as the objective function. The numerical analysis results show that the model not only
reduces the cost of energy purchase and external energy dependency, but also achieves carbon reduction, effectively demonstrating the
economic and environmental benefits of the model.
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Tab. 4 Comparison of results of different schemes in extreme
scenarios of wind power
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