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Fig.1 A two-level optimal dispatching model for power system
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Fig.2 Flow chart of solving double—layer model
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and reduced
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Fig.9 Comparison of evaluation metrics in four scenarios of

DR optimization results
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Optimization scheduling of power systems considering dual
low—carbon demand response

Wei Yewen'?, Gu Jia', Liu Jiou'

(1.College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China;

2.Hubei Provincial Collaborative Innovation Center for New Energy Microgrid, China Three Gorges University,

Yichang 443002, China)

Abstract: In response to the issues of limited carbon reduction methods on the load side and poor

coordination of carbon reduction methods across generation, load, and storage in current low—

carbon dispatching of power systems, a multi —dimensional carbon reduction coupling strategy

based on carbon potential indicators is proposed. This involves the establishment of a dual-layer

optimization dispatch model for the power system, which includes low—carbon economic objectives.

Initially, a carbon flow tracing model for loads and energy storage is developed based on the

theory of carbon emissions flow in power systems. Subsequently,a dual low —carbon demand

response model integrating carbon flow theory is established on the load side, and a low—carbon

dispatch model based on nodal carbon potential is developed for the energy storage side. Then, a

dual -layer optimization dispatch model for the power system characterized by time —of —use

electricity pricing and nodal carbon potential is constructed, with the upper and lower layers

aimed at optimal economic and low—carbon objectives, respectively. Finally, the strategy is tested

using a modified IEEE14-node system, and the simulation results demonstrate that this dispatch

strategy can effectively tap into the system’s carbon reduction potential, enhance its carbon

reduction capability, and improve its economic benefits.

Keywords: low —carbon dispatch; carbon potential indicators; low —carbon demand response;

carbon emission flow
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