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Figure 1 Schematic diagram of carbon trading market
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Figure 2 Relationship between carbon emission intensity

50 62 64

and load rate of coal-fired power units
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Figure 3 Centralized carbon trading mode
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Figure 4 Coupling architecture of electro-carbon

joint market and centralized carbon trading mode
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Figure 5 Clearance flow chart of the electro-carbon

joint market
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Table 1 Parameters of the thermal units G1-G5
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Figure 6 Data of total load and wind power output
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Figure 7 Electricity market unit bidding situation

and marginal price

I 2RALAL, A B B9 5 iy 52 HE i B2 ith 2 R 3 A
R, T A B B0 R AR B v PR T AR B A I B
G4 1 H ST B4 b b e i AR BRI G4 PLA Y
B HE ik o B2 e T 11 S AL 20 ok il B v AR, 7 S AR B
T3 37 v W S0 A 1) ik TC 00 5 78 i B er 6 B, G4 BILZH
FEHL T vh b v A I B A Bl HE R
T I 2R AL B HE Rk AR, DRI T DL 45 2 A i

M/ T

B8 mmptlARIEEANESERSSE —HN1E
Figure 8 Profit and loss of allowances and unified carbon

price of each unit in the carbon market
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Figure 9 Centralized carbon trading during typical periods
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Rolling Clearing Model of Electro-Carbon Joint Market Based on Variable Carbon

Emission Intensity

JIANG Xin, DUAN Shijie, JIN Yang, SHANG Jingyi

(School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001)

Abstract: Due to the fact that the physical constraints of traded goods in the electricity market and the carbon mar-
ket are different, and the trading time scale is quite different, it is difficult for the two markets to integrate effective-
ly. Aiming at the problem, a rolling clearing model of the electro-carbon joint market based on the variable carbon
emission intensity and the centralized carbon trading mechanism was proposed. In the proposed model, the interac-
tion between the electricity market and the carbon market was enhanced by considering the carbon intensity and
load rate interval of the unit. Meanwhile, the rolling clearance of the joint market based on the centralized carbon
trading mechanism reduced the trading time scale of the carbon market to synchronize with the electricity market,
making it’s better to found the value of carbon emission rights in different periods. With the further reduction of
China’s carbon emission baseline value and the increase of new energy penetration rate, the impact on each unit
was analyzed by simulation examples. It was verified that in the proposed model, with the reduction of the carbon
emission baseline value, the average carbon cost of high-carbon emission units increased by 46% , the average car-
bon income of low-carbon emission units increased by 27% , and the increase in the penetration rate of new energy
units reduced the average carbon cost of the large-capacity thermal power units by 5. 53%. Therefore, the proposed
model could effectively promote the transformation of the clean direction of the system. Compared with the tradition-
al stepped carbon pricing mechanism, the average carbon cost of high-carbon emission units in the proposed model
was reduced by 6. 13% , which could indirectly improve the enthusiasm of high-carbon emission units to participate
in the carbon market.

Keywords: electro-carbon joint market; carbon emission intensity curve; centralized carbon trading mechanism;

clearance mechanism; time segment carbon price



