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Fig.1 Operation diagram of IES
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Thermoelectric optimization of integrated energy system considering
ladder-type carbon trading mechanism and electric hydrogen production
CHEN Jinpeng',HU Zhijian',CHEN Yingguang’,CHEN Jiabin’, CHEN Weinan',
GAO Mingxin', LIN Mingrong',DU Yixing'
(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430000, China;
2. Fujian Huadian Jinhu Electric Power Co.,Ltd.,Sanming 365000, China;

3. Nanjing Hydro-electric Power Plant,Huadian Fuxin Energy Co.,Ltd.,Zhangzhou 363000, China)
Abstract: Under the “dual carbon” background,in order to improve the energy efficiency,optimize the opera-
tional flexibility of equipment,and further reduce the carbon emission level of IES(Integrated Energy Sys-
tem),a low-carbon economic operation strategy of IES is proposed. Firstly,it is considered that IES partici-
pates in the carbon trading market and introduces a ladder-type carbon trading mechanism to guide IES to
control carbon emissions. Secondly, the two-stage operation process of P2G (Power-to-Gas) is refined. The
electrolyzer, methane reactor and HFC(Hydrogen Fuel Cell) are introduced to replace the traditional P2G,
and the benefits of hydrogen energy in various aspects are studied. Finally,the operation strategy of CHP
(Combined Heat and Power) and HFC with adjustable thermoelectric ratio is proposed to further improve
the IES nature of low-carbon and economy. Based on this, the operation objective of low-carbon economy
with the minimum energy purchase cost,carbon emission cost and wind curtailment cost is constructed. The
original problem is transformed into a mixed integer linear problem,which is solved by using CPLEX com-
mercial solver. The effectiveness of the proposed strategy is verified by setting multiple operation scenarios.
Key words: hydrogen energy;ladder-type carbon trading mechanism;adjustable thermoelectric ratio;integrated

energy system;low-carbon economy
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Fig.B1 Forecast diagram of each load and wind turbine output

# Bl SBETEM
Table B1 Time-of-use electricity price

i Bt R /TE (kW h) ™
01:00—07:00, 23:00—24:00 0.38
08:00—11:00. 15:00—18:00 0.68
12:00—14:00. 19:00—22:00 1.20

*B2 ®ESH
Table B2 Parameters of equipment

B A IKW e R I% T L%
EL 500 87 20

MR 250 60 20
HFC 250 95 20

GB 800 95 20

CHP 600 92 20
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Table B3 Parameters of energy storage

w& KW BETBRANR% Ak LRAH% T3 24 5 1%
it 450 10 90 20
it 500 10 90 20
A 150 10 90 20
SlfE 200 10 90 20
% B4 EIRiHERER S
Table B4 Parameters of actual carbon emission model
Ferp FERR A
a1 bl Cl a2 b2 CZ
36 -0.38 0.003 4 3 -0.004 0.001
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Fig.B2 Diagram of electric power balance in each scenario
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Fig.B3 Diagram of hydrogen power balance
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Fig.B4 Diagram of thermal power balance in each scenario
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