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Fig.1 Principle of traditional carbon trading and
ladder-type carbon trading
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Fig.2 Cost analysis diagram of coal-fired unit
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Low-carbon economic dispatch of electricity-gas-heat integrated energy system

based on ladder-type carbon trading

CUI Yang',ZENG Peng',ZHONG Wuzhi’,CUI Wenli’,ZHAO Yuting'
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,

Ministry of Education,Northeast Electric Power University,Jilin 132012, China;

2. China Electric Power Research Institute,Beijing 100192, China;3. Chayouzhongqi Power Supply Branch of
Ulanqgab Electric Power Bureau,Inner Mongolia Power Group Co.,Ltd.,Ulanqab 013550, China)

Abstract:To realize the low-carbon economic operation of the whole system,a ladder-type carbon trading is

introduced in the operation model of electricity-gas-heat integrated energy system, and the low-carbon and

economic conditions of the system are considered comprehensively. Firstly,the difference between traditional

carbon trading mechanism and ladder-type carbon trading mechanism is analyzed,and the rationality of deve-

loping the ladder-type carbon trading mechanism is explained. Secondly, an electricity-gas-heat integrated

energy system dispatching model for power-to-gas and gas-fired units is established, and a carbon trading

mechanism is introduced in the model to compare the low-carbon and economy of the system under different

carbon trading mechanisms. Finally, the simulation of system is carried on CPLEX software based on the

coupled modified TEEE 30-bus system model, 6-node heat network model and 7-node gas network model.

The effectiveness of reducing carbon emissions through the ladder-type carbon trading mechanism is veri-

fied,thus providing reference for low-carbon operation of integrated energy system.

Key words:low-carbon;integrated energy system;carbon trading;carbon emission;economic diapatch
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& D1 ANEEHE
Table D1 Data of thermal pipeline

I ORGSR KM UWemeK)Y  Tanid T Temad T BKFE/(th™)  BNAE/(ChY) Tmid T Tomad T
1 1 2 35 0.2 120 130 2000 0 40 50
2 2 3 1.75 0.2 120 130 1000 0 40 50
3 3 4 1.75 0.2 120 130 1000 0 40 50
4 2 5 1.75 0.2 120 130 1000 0 40 50
5 3 6 0.75 0.2 120 130 1000 0 40 50
% D2 RASEELE
Table D2 Data of natural gas pipeline
HiE HELAG Y R SEHCN R Si JEJ3 EFRIPsig  Ji ) N BR/Psig
1 1 4 210 400 115
2 2 3 210 400 150
3 3 4 180 400 130
4 4 5 135 400 130
5 5 6 135 400 115
6 3 7 135 400 100
7 6 7 135 400 115
% D3 HRIENESEL
Table D3 Coal-fired unit parameters
’ . JREHA R B R g/
B 5 B PradMW S R Py PULIRIEE — e - .
r/(MW+h") ail(JG-MW?) bi/(GT-MW?) ¢t [t«(MW-h)?]
Gl 200 50 100 0.001 4 200 75 0.98
G3 50 15 25 0.0015 225 167 1.08
G4 35 10 18 0.002 3 100 1250 0.97
G5 30 10 15 0.000 9 150 500 1.15
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Fig.E1 Impact of transmission line capacity on system
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