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Low-Carbon Demand Response Technology Considering the Uncertainty of
the Marginal Carbon Emission Factor

GUAN Zhe', YANG Chen’, FENG Haoran’, CHEN Liping', CEN Haifeng', LI Yaowang’, DU Ershun’,
ZHANG Ning’
(1. Guangzhou Power Supply Bureau of Guangdong Power Grid Co. , Ltd. , Guangzhou 510620, China; 2. Sichuan Energy
Internet Research Institute Tsinghua University, Chengdu 610213, China)

Abstract: In the process of achieving the "dual carbon" goal, the proportion of electricity in terminal energy consumption will gradu-
ally increase, which makes the low-carbon transformation of the power industry a basic prerequisite for carbon reduction and emission
reduction in the whole society. The flexible load in power system can reduce carbon emissions during system operation through
demand response technology, but existing power demand response technology and low-carbon demand response technology based on
dynamic carbon emission factors cannot allow users to intuitively capture the carbon reduction benefits through electricity consump-
tion changing. In response to this issue, a low-carbon demand response technology based on marginal carbon emission factors is
proposed. This technology directly uses the marginal carbon emission factors of each node as a guiding signal, which can inform
users of the changes in carbon emissions caused by increasing or decreasing electricity consumption in the current state, thereby guid-
ing users to take spontaneous measures to reduce system carbon emissions. In addition, the impact of uncertainty in new energy
output on user preference for low-carbon demand response measures is also analyzed, and simulation verification is conducted based
on the modified PIM-5 system. The experimental results verify the effectiveness of the proposed method.
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