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Low carbon demand response approach for the flat glass industry considering

refined carbon emission factors

LI Mingbing', WANG Pingxin’, XIA Xiaodong’, YANG Jian’, WANG Qing’, ZHU Hongxia’
(1. School of Electrical Engineering, Shandong University, Jinan 250061, China;2. Marketing Service Center
(Metrology Center), State Grid Shandong Electric Power Company, Jinan 250001, China)

Abstract: In order to solve the problem that the selection of carbon emission factors on the power side is too rough, and further promote the
low-carbon electricity consumption behavior of high-carbon emission enterprises, a low-carbon demand response method for flat glass manu-
facturers considering fine carbon emission factors is proposed. Firstly, taking flat glass as a typical manufacturer, the carbon emission ac-
counting model of flat glass enterprises is established by analyzing the carbon emission of flat glass production. Then, considering the power
flow loss allocation, based on the method of proportional power flow tracking, combined with the power consumption characteristics of flat
glass enterprises, the carbon emission factors on the user side are refined. Finally, by combining carbon emission factor and carbon tax, a
low-carbon demand response model based on carbon emission factor is proposed to encourage enterprises to reduce carbon electricity con-
sumption. Through the example analysis, it is proved that the proposed method can realize the refinement of carbon emission factors in the
spatial and temporal distribution level, and guide enterprises to adjust their own electricity consumption behavior and tap their carbon emis-
sion reduction potential.

Key words: flat glass manufacturers ; carbon footprint ; carbon emission factors ; power flow tracing ; demand response
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Table 1 Types of carbon emissions in flat glass

manufacturing
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Fig. 1 Carbon emissions from flat glass production
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Fig.2 System topology
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Fig.3 Nodal carbon emission factors for different scenarios
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Table 2 Time-of-use electricity price
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Fig.4 Node 15 carbon emission factors at 24 hours a day
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Table 3 Electricity costs and carbon emissions across

different scenarios
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Table 4 Flat glass manufacturer data
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Table 5 Flat glass factory energy consumption and related
parameters for february 4, 2024
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Table 6 Default values of carbon emission factors for

common carbonate feedstocks
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Table 7 Flat glass factory purchased heat energy and
carbon emission factors on february 4, 2024
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Table 8 Flat glass factory carbon emissions for

february 4, 2024
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