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Abstract: To achieve the goal of "carbon peak and carbon neutrality" and increase the access and consumption proportion
of new energy, carbon market and power market are coupled to simulate energy conservation and emission reduction.From
the perspective of electricity market, the relationship between electricity market and carbon emission right market and their
coupling method are analyzed to meet the target of energy conservation and emission reduction. Then, according to the
principles of electricity market and the allocating and issuing mechanism of carbon emission rights, a joint operation mode
for carbon and power market is designed. And the correspondent market mechanism for the joint operation of carbon and
electricity market is developed. Finally, according to the designed operation mode and market mechanism, a quantitative
verification for carbon and electricity market is carried out.lt can be seen from the examples that the market mechanism
guides the load-side market entities to respond to the unbalanced electricity from electricity and carbon market, profiting
from earning carbon emission rights and participating in carbon emission rights market.Thereby, the mechanism can reduce
the thermal reserve capacity of power system which is dominated by thermal power units, restrict CO, emissions, and
promote the realization of the "carbon peak and carbon neutrality".

Keywords: electricity transaction; carbon emission rights transaction; carbon and electricity coupling; mechanism design;
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Fig. 1 Joint operation mode of carbon and power market
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Fig.2 Designed transaction process of carbon and power market
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Fig.3 Trading mechanism of carbon and power market
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Tab.1 Load-side market entities” respond to electric power and

its bidding price

R igmER mpi i/ (kW eh) AR AR/OC kg™

1 f, 0.125 0.396
2 f, 0.213 0.389
3 f, 0.330 0.390
4 f, 0.101 0.389
5 £ 0.090 0.399
6 f 0.180 0.401
7 £, 0.241 0.397
8 f, 0.030 0.394
9 f, 0.510 0.389
10 £ 0.020 0.388
11 £, -0.160 —

12 £, 0.345 0.421
13 f, 0.110 0.419
14 f, -0.140 —

15 fs -0.200 —

16 i 0.280 0.409
17 £, 0.223 0.385
18 fiq 0.179 0.394
19 £ 0.030 0.387
20 £, 0.113 0.379
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Tab. 2 Issuance of carbon emission rights made by load-side

market entities and its bidding price

P SRR B R Eikg BREGES HARINRS/(OT kg ™)

1 f, 100.0 0.249
2 f, 170.4 0.249
3 f, 264.0 0.251
4 f, 80.8 0.255
5 f 72.0 0.255
6 f, 144.0 0.251
7 f, 192.8 0.259
8 £, 24.0 0.260
9 f, 408.0 0.257
10 £, 16.0 0.256
11 f, — —

12 £, 276.0 0.259
13 fy 88.0 0.256
14 £, — —

15 s — —

16 fq 224.0 0.257
17 f, 1784 0.258
18 fq 1432 0.254
19 £, 24.0 0.252
20 £, 90.4 0.253
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Fig. 4 Relationship between load-side market entities” response

electricity and reduced carbon emission
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Fig.5 Relationship between load-side market entities” response
electricity , profit from carbon emission rights transaction and

total revenue
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