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Abstract: Low-carbon technologies such as carbon capture, power-to-gas and so on are important ways and
main graspers to realize the low-carbon economic operation of energy system. In view of this,a low-carbon
economic dispatching model of integrated energy system that includes carbon capture, utilization and storage
device, two-stage power-to-gas equipment and combined heat and power unit is constructed. At the technical
level,the mathematical models of carbon capture,utilization and storage,two-stage power-to-gas and combined
heat and power are constructed respectively. At the market mechanism level,the ladder-type carbon trading
model is introduced to constrain the carbon emissions of system. The optimal scheduling strategy with the
minimum total operating cost of integrated energy system as the objective function is proposed. The effec-
tiveness of the proposed model is verified by setting up several scenarios for example analysis, and the
influences of parameter sensitivity of ladder-type carbon trading mechanisms on low-carbon and economy of
the integrated energy system are analyzed.
Key words: carbon capture, utilization and storage ; power-to-gas; combined heat and power;integrated energy

system;ladder-type carbon trading
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Table A1 System parameter

ZH Bl ZH HfE
Pp26,min(MW) 0 Pp2c max(MW) 15
Pccus,min(MW) 0 Pccus,max(MW) 10
Pchpmin(MW) 10 Pchpmax(MW) 35
Renpmin(MW) Renpmax(MW) 40
Rerpo(MW) Pummin(MW) 5
PMT‘max(MVV) 30 Per‘min(M\N) 0
Per,max(MW) 4 Qsmin(MW) 0
Qs max(MW) 30 Hurmin(MW) 0
Hwmr max(MW) 25 Hurc min(MW) 0
Hurcmax(MW) 25 Stmin(MW) 4
Stmad(MW) 18 b8 25
6(MWh/t)1! 0.269 Y(/MWh) 1.02
1H2 0.88 1IMR 0.55
Me 0.9 M 0.9
Zy 0.15 Zp 0.2
Sm 0.85 e(tYMW)EY 0.89
£o(t/MW)EY 0.0017 e3(tYMW) 2 26.15
e4(ttMW)EY 1.09 Eoom 150
gt¥ 0.39 1 0.25
my(FE/IMW) 154 r(76/MW) 350
Mo(FC/MW) 154 $:(75/MW) 210
a(Jt/MW) 93.03 b(7E/MW) 0.028
c(FE/IMW) 273 Y 0.6
Y 0.95 A 1.9
Y 0.05 ey 24
c1(JG/MW) 60 C2(JG/MW) 120
c3(JT/MW) 120 c4(JC/MW) 26
cs(7e/Kg) 0.8 armin® 0.1
armax”! 0.1 acminl® 0.1
e max) 0.1 M 20
T 20 M -20
JumT 20 Aat -4
Jyp M JirtH -5
JunrtH Jprctt -5
iu,HFc[m Knin™ 0.5
Kmad ™ 2.1
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