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Optimal Scheduling of Comprehensive Energy Systems Considering

Tiered Carbon Trading Mechanism and Load Response

TANG Xiao, YUAN Fei*,DAI Yong, LIU Wenming,ZHANG Han
(State Grid Tai’ an Power Supply Company, Tai’an 271000, China)

Abstract: Under the background of "double carbon target", in order to improve the use of clean energy and reduce the carbon
emissions of the system, in this paper, an integrated energy system model is developed that takes into account the stepped carbon
trading mechanism, two—stage electricity—to—gas operation, adjustable CHP ratio and coordinated load demand response.Firstly,
the function of stepped carbon trading mechanism is established; secondly, the models and constraints for components such as
electrolyze , methane reactor and hydrogen fuel cell are constructed; finally, the user load demand response is analyzed to further
improve the economic efficiency of the system.On this basis, this paper establishes the lowest cost of energy purchase, carbon
emission cost, and wind/light abandonment cost as the objective function of the integrated energy system, and sets up several
scenarios to solve mixed—integer linear problems by using the CPLEX solver to verify the effectiveness of the constructed model.lt
is shown that the stepped carbon trading model can better limit the carbon emissions of the system; while the refinement of the
two—stage operation of the electricity—to—gas conversion can increase the use scenarios of hydrogen energy, effectively improve
the energy utilization rate ,and then reduce the loss of the energy transfer process.

Keywords: “dual carbon” goals; integrated energy system; stepwise carbon trading mechanism; load response; optimized

scheduling
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Fig.1 IES operation diagram
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Fig.2 Two stage operation process of P2G
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Fig.3 Load data diagram
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Table 3 Parameters of equipment

WA /AW e A% 1% &I 254 /%
CHP 600 90 20

EL 500 80 20

MR 250 60 20
HFC 250 95 20

GB 800 95 20

x4 fERESH

Table4 Parameters of energy storage
fAEAST 2 5/kW ik FIRAH/% 25ht L IRAH/% TC3:25/%

HLfiERE 450 10 90 20
®2 HEEH PpitfE 500 10 90 20
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31 BRI SHH ST Wy r A5 0 0
A ST 4 ik 22 2 i sk 20 A 0.25 JT/kg, I A/ 4091.66 4091.66
& B KR 25% , ik 58 & IX 0] K 4 2 000 kgo [F] FERUA/TE 0 0
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Table 6 Comparison of benefits before and after

considering a tiered carbon trading mechanism
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Fig.4 Impact of carbon trading base price on

comprehensive energy system
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