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Fig.1 Market framework of carbon-green

certificate coordinated trading
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Day-ahead optimal scheduling of integrated energy system with
carbon-green certificate coordinated trading mechanism
LUO Zhao',QIN Jinghui', LIANG Junyu’,SHEN Fu',LIU Hongzhi',ZHAO Ming’, WANG Jinghui'
(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology,Kunming 650500, China;
2. Electric Power Research Institute of Yunnan Power Grid Co.,Ltd.,Kunming 650217, China)

Abstract: With the continuous advancement of energy interconnection and low-carbon electricity, IES (Inte-
grated Energy System) will become an important carrier for energy conservation and emission reduction.
Combining CET(Carbon Emission Trading) and GCT(Green Certificate Trading) mechanism,an optimal opera-
tion model of IES containing carbon-green certificate coordinated trading mechanism is proposed. A market
framework of carbon-green certificate coordinated trading mechanism is constructed based on the analysis
of CET and GCT mechanism, which breaks the barriers of traditional carbon and green certificate market
trading. Comprehensively considering the electricity purchasing cost,gas purchasing cost and device operation
and maintenance cost of IES,a carbon-green certificate coordinated trading model with conditional value at
risk is built, which is introduced into the operation optimization model of TES. Case results show that it is
of high economy and feasibility to consider CET and GCT mechanism in IES,which can increase the con-
sumption rate of renewable energy and reduce system carbon emission.

Key words:low-carbon;integrated energy system;carbon trading;green certificate trading;operation optimiza-

tion
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Table Al Capacity and parameters of equipments in system

B SH Hfl
Py 1000 kW
Py 1200 kKW
IR
Pg 4500 kKW
g 0.3
Qb 6500 kW
SR p
i 0.9
Pes 2500 kw
F,es.cmin 0.4S0C
&t Pes cmax 0.2s0C
Nes.clMesd 0.95
Oes 0.04
Qns 50 000 kW
th,cmin 2000 kw
{1%%“%3 th‘cmax 2 000 kW
Ths,c/Mhs.d 0.89
Ohs 0.06
\ Qun 5500 kW
RIS
Twh 0.76
Pec 1800 kW
LA BL
Xec 4
) Qen 2000 kw
LIRS AP
Xeh 0.96
N Qnx 2000 kW
WA Heds
hx 0.9
DIIN Ppv 6 700 kW
AL Put 6 000 kW
r 0.15
AR ffi 4
L 0.15

ALl ag 1.7
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Table A2 Scheduling results of case under different seasons
! k0] BAT AT &l ST T ST
I 49 092.70 0 0 49 092.70
II 49 042.20 0 10 410.66 38 631.54
£
il 50 026.76 5823.23 0 44 203.53
v 50 528.58 5 885.65 10 900.56 33742.37
\4 50 528.58 5594.72 10 175.54 34 758.32
1 53 695.19 0 0 53 695.19
II 52 930.31 0 9915.25 43 015.06
o
il 54 601.29 6 922.76 0 47 678.53
=+
v 54 986.65 7 007.68 10 980.57 36 998.40
\% 54 986.65 6 813.25 10 185.64 37 987.76
I 44 586.56 0 0 44 586.56
Il 44 270.72 0 9887.12 34 383.60
K
il 45548.43 5843.22 0 39 705.21
ES
v 46 664.91 5958.68 11 200.98 29 502.25

A 46 664.91

5703.49 10 385.57 30575.85
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