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Design of carbon emission permit trading mechanism in power industry
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Abstract: Carbon emission permit (hereinafter referred to as carbon) trading is a market and policy tool to promote the
practice of low-carbon emission and energy conservation in China. In order to stimulate the market circulation of carbon
trading, guide market players to respond proactively, control greenhouse gas emissions, and actively respond to national
strategies, a "many to many" carbon trading application was proposed based on consortium blockchain technology. Firstly,
the application process and architecture of carbon trading system were designed according to the technical characteristics of
consortium blockchain. Secondly, the application and mechanism of carbon trading were designed, and the execution logic
of carbon trading based on consortium blockchain was proposed. Then, the mathematical model of carbon trading was
proposed, and the trading matching method was pointed out. Finally, the carbon trading mechanism and model designed
were verified by an example. Through the example, it can be seen that the carbon trading mechanism proposed has
advantage in marketing compared with the traditional wholesale marketing, which can improve the interests of market
players in the carbon trading and provide a reference for the construction of carbon market.
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Fig. 1 Process of electricity - carbon joint transaction
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Fig.2 Schematic application of carbon rights trading in

consortium blockchain
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Fig. 3 Schematic structure of carbon rights trading application
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Fig. 5 Implementation process of carbon rights trading
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Tab.1 Declaration information of carbon trading market players

3305 KI5

oy} Pt T, /T G Pt T JGE)
S3 270 251.210 B9 16.3 261.350
S4 198 275.350 B2 18.9 268.540
S1 33 232.020 Bl 6.5 210.520
S5 304 278.570 B4 55.7 255.310
s6 156 262.540 B8 5.4 249.210
2 624 268.560 B3 45.6 258.780
S7 1012 197.570 B7 62.3 213.630
— — — B5 12.1 231.580
— — — B6 15.8 292.570
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Tab.2 Sequence of both parties in carbon rights trading

éi;g Pt T, /OG-t ;‘g Pt T JOC-t")
S7 101.2 197.570 Bl 6.5 210.520
S1 3.3 232.020 B7 62.3 213.630
S3 27.0 251.210 B5 12.1 231.580
S6 15.6 262.540 B8 5.4 249.210
S2 62.4 268.530 B4 55.7 255.310
S4 19.8 275.350 B3 45.6 258.780
S5 30.4 278.570 B9 16.3 261.350
— — — B2 18.9 268.540
— — — B6 15.8 292.570
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Tab.3 Carbon trading matching information based on the

carbon trading model and constraint conditions

LN e YT VS
B1 s7 6.5 204.045
B7 s7 62.3 205.600
B5 s7 12.1 214.575
B8 3 5.4 250.210
B4 3 21.6 253.260
B4 sl 33 243.665
B4 s7 20.3 226.440
B4 ALY 10.5 294.636
B3 HABHLIY 45.6 294.636
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Tab. 4 Increase rate of carbon trading market

main bodies income

KT SH i S, S,
B1 S7 0.038 8 0.307 47
B7 s7 0.046 7 0.302 19
B5 S7 0.092 4 0.27173
B8 S3 0.273 8 0.150 78
B4 3 0.289 4 0.140 43
B4 St 0.2405 0.172 99
B4 S7 0.152 8 0.231 46
B4 HAbHLIY — 0
B3 HAbHLA — 0
B9 HAbHLA — 0
B2 S6 0.3519 0.098 80
B2 S2 0.367 1 0.088 60
B6 S5 0.453 8 0.030 80
HAbHLAY S4 0 —
FApLAL s2 0 —
FAtHLAL S5 0 —
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Fig. 6 Increase rate of return on matched transactions
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Fig.7 Transaction cost comparison between buyer’s

many-to-many and wholesale mode
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Fig. 9 Total increase rate of relative benefits of market parties
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Fig. 10 Schematic diagram of carbon trading application block

structure based on alliance chain
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