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Table 2 Comparison of dispatching results between

before and after considering carbon capture
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Optimal dispatching of integrated energy system considering complementation of
carbon capture and integrated demand response
QI Xianjun',JIANG Zhongqi',ZHANG Jingjing', HUA Yuting’
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Hefei University of Technology,Hefei 230009, China;
2. Institute of Energy,Hefei Comprehensive National Science Center, Hefei 230031, China)

Abstract: Energy industry is the main source of the carbon emission at present,it is urgent for the energy
industry to reduce its carbon emission to meet the “dual carbon” goal. Based on the background,an optimal
dispatching method for the integrated energy system with source-load low-carbon complementation under the
ladder-type carbon trading mechanism is proposed. The low-carbon complementary mechanism of source-
side carbon capture and load-side integrated demand response is analyzed. The ladder-type carbon trading
mechanism is then introduced,and the optimal dispatching model with source-load low-carbon complementa-
tion is built, which takes the minimum overall operating cost of integrated energy system as the objective.
To deal with the uncertainty of wind power generation when solving the model, the sequence calculation
theory is adopted to discrete the probability distribution of wind power, so that the chance constraint is
transformed into the deterministic constraint. Case study analysis verifies that the proposed dispatching mo-
del can optimize the electric and heating load curves under different carbon trading mechanisms, improve
the consumption level of wind power and reduce carbon emissions, and the model has better low-carbon
economic characteristics under the ladder-type carbon trading mechanism.

Key words: integrated energy system;carbon capture;integrated demand response;wind power consumption;

ladder-type carbon trading mechanism
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Table C1 Time-of-use price

I B BRI 8] NG - (KW« h)
W B 08:00-12:00, 18:00-22:00 1.206

P B 06:00-08:00, 12:00-18:00 0.825
R B 01:00-06:00, 22:00 % 7k H 01:00 0.4425

*kC2 REBYH
Table C2 Parameters of the system

ZH Bl ZH Bl
Ky 200 JC/(MW - h) e 0.35
K, 350 TC/(MW - h) e 0.4
s 1 g, 1.07 t/ (MW-h)
s 1 5, 0.7 t/ (MW-h)
Pl 160MW G 300 Ji/t
Pl o 160MW ¢, 450 Jo/t
EFsS 400MW ¢ 700 TG/t
H,, 8OMW [ 300 JG/t
ey 0.99 oy 5 Ju/t
Qs 0.00997 MW - h/m® 28 0.269 MW - hit
2 2.67 ji/m? P2, 5MW-h
v 100t v, 400t

%< C3 XS CHP #lASH
Table C3 Parameters of CHP units
éﬂ% PCeHPi,max /MW P(;aHPi,min /MW

rCuHPi MW erHPi MW Ciomen 176 Ty 6 - (kW - b -1]
1 200 50 150 150

100 40

2 300 50 150 150 160 40
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I %1
B XA -~ JEEEAn - R
C1IES Efti#iE

Fig.C1 Basic data of IES
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Fig.C2 Power consumption of the carbon capture device and electric boiler
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Fig.C3 Amount of carbon captured and carbon emission of each ladder
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Fig.C4 Optimal distribution of reserve capacity
* C4 TRIGRIFELER
Table C4 Dispatch results in different scenarios

B 1 2 3 4 5 6 7 8

FREMW 193.8475 567300  56.2675 0 193.8475  56.7300  56.2675 0
SEBRBRHECE 10933 6468.45  10071.52  3880.47  10068.47  5676.08 9600.05 3420.52
T2 5 ARG 4253199 2467382 3908610 1432188 4163040 2059235 3825024 1044233
AN %N 657394 1349089 167074 840271 1444891 1310100 542905 630800
RS MIZZBATRUARG 1551545 2221162 1342350 2575344 1341474 2616091 1227652 2993349
TR IE i3 A7 AR G 0 23158.3 0 35884.4 0 30595.9 0 42503.1

F ASE ST AT 38769.5 11346 11253.5 0 38769.5 11346 11253.5 0
rH T AT M AR T 0 0 422730 434570 0 0 414540 434570
SR 6500908 6072136 5852019 5318257 6988174 6027369 6021375 5145456
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