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Platform-led demand response trading approach considering carbon reduction

benefits of adjustable loads
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(1. China Electric Power Research Institute, Beijing 100192, China;2. Beijing Key Laboratory of Demand-Side
Multi-energy Complementary Optimization and Supply-Demand Interaction Technology, Beijing 100192, China)

Abstract: Demand response trading not only promotes the balance between electricity supply and demand, but also has the potential to re-
duce carbon emissions. The carbon emission reduction potential of ALs participating in DR trading is explored. Therefore, the economic
benefits of Alis” participation in DR trading should be accompanied by carbon emission reduction benefits. Firstly, considering the role of
ALs in reducing carbon emissions, a dual incentive type of demand response model based on response volume and carbon emission reduc-
tion is proposed. Secondly, based on the proposed dual incentive type of demand response model, a platform-led demand response trading
model is proposed to account for carbon trading. Then, the fuzzy decision-making method is used to solve the Pareto optimal solution of the
proposed multi-objective model in the solution set space. Finally, the carbon reduction effects of five types of ALs, industrial customers,
commercial customers, residential customers, electric vehicle charging zones, and 5G base stations, are investigated on the improved IEEE
30-node system to verify the effectiveness of the proposed model.
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Fig. 1 Incentivised demand response bidding flow

considering carbon benefits of ALs
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Table 1 Adjustable loads corresponding nodes and
numbers

TE Y T G TE Y
3 101 24 107 30 113
7 102 29 108 12 114
14 103 4 109 18 115
16 104 17 110 20 116
10 105 19 111 15 117
21 106 23 112 16 118

IR 10:00—13:00,17:00—22: 00 38 5
B BE, 43 45 T B 1—8, ALs 2 577 2RI i 52
Sy WFEREAN AR UNZE 2 B o FE IO ) SIC sk Fc 45 ) A A%
}90.26 Jt/kg.
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Table 2 Base prices when ALs participate in demand

response B
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two trading models
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Fig.4 Auction results of adjustable loads in period 4
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Fig.5 Cost-benefit and total benefit of the platform
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Fig. 6 Cost-benefit and total benefit of the grid operator
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