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P2P-based carbon market trading model and electric carbon joint clearing method

ZENG Hui', WANG Meiyan®, LI Tao', DUAN Lijuan’, SUN Kaiyuan', XIA Tian’
(1. Guangzhou Power Supply Bureau, Guangdong Power Grid Co., Ltd., Guangzhou 510620, China;2. Department
of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Focusing on the low-carbon development needs of the power industry and aiming at the problem that the current power market
and carbon market can’ t coordinate operation, an electricity carbon joint P2P trading mechanism-by introducing electricity P2P trading is
designed, it gives users and power generators room to mobilize their flexibility, and provides carbon emission reduction services for thermal
power enterprises. Al the same time, it helps to promote the consumption of new energy and improve the benefits of all participants. The
changes of the benefits of participants in the traditional power market and the trading mode after the introduction of P2P trading and carbon
market mechanism is analyzed. According to the demand of the design mechanism, the clearing model of the electricity carbon joint market
is established, and the feasibility and effectiveness of the trading mechanism are analyzed through the simulation of a design example.
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Fig. 1 Node equipment network structure
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Table 1  Unit parameters

EEDAN PLZH

BT e ek

Pl TRY LB (t-MW-) AR, eYER/
Pa'  Pe ((CO,)-MW") (MW-h")

KHLT 20 80 170 1.1 15

k2 10 70 160 1.2 15

KE 0 80 0 0

ik 0 70 0 0

WL A ARG B0 2 s . HL R Se it H
#1200 /MW , G2 HL R 350 TT/MW

x2 HAMARRNER

Table 2 Unit and user quotation information
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Fi& /MW (JG-MW)

KHLL 60 220 17 290 48
K2 50 230 17 300 40
NH 40 220 5 220
Stk 40 230 10 230
1 50 250 10 270
Fri2 40 240 5 260
M3 50 250 5 270

4 40 240 5 260
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Table 3 Benefit comparison

J.
ifF5E 1A Tlk5 Y &Y
KHL 1 1 960 2355
KHL2 1 400 1 640
N 9 700 11 150
Stk 10 000 13 000
HA1 -12 500 ~11 050
HFP2 -9 600 -8 150
HF3 -12 500 -12 500
HF4 -9 600 -8 150
F4 BHEMEXTEE
Table 4 Carbon emission comparison
t
DiEpER N TR 55111 G
KA1 66 49.5
KCHAL 2 60 42
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Table 5 Comparison of new energy consumption
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Fig. 2 Comparison of total system revenue
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Fig. 3 Comparison of local consumption rate of new energy
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Fig. 4 Comparison of carbon emissions of energy

consumption
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