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Fig.1 Comparison of flexible and fixed capture methods
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Table 1 Cost comparison among four operation modes
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Fig.2 Comparison of carbon capture energy
consumption between Mode 3 and Mode 4
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Fig4 Schematic diagram of capture level change
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Low-carbon economic dispatching of power system considering capture energy
consumption of carbon capture power plants with flexible operation mode

CHEN Haipeng', CHEN Jindong],ZHANG Zhongz,WANC Chenlu?, WANG ]unqiz,HAN Hao®, LU Xinsheng4
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University,Jilin 132012, China;
2. Lanzhou Power Supply Company of State Grid Gansu Electric Power Co.,Ltd.,Lanzhou 730000, China;
3. China Academy of Information Communications Technology,Beijing 100089, China;

4. Songyuan Power Supply Company of State Grid Jilin Electric Power Co.,Ltd.,Songyuan 138000, China)
Abstract: Aiming at the problem of higher capture energy consumption cost produced by carbon capture
devices,the flexible capture operation mode is used to adjust the capture level of the carbon capture devices
to decrease the capture energy consumption cost,at the same time,the liquid storage tank is used to realize
the time shift of the capture energy consumption. The capture ability of the carbon capture devices at the
peak load is increased and the utilization rate of wind power is improved by peak load shifting of the
demand response,so as to realize the capture energy consumption cost and decrease carbon emission. Aiming
at decreasing capture energy consumption and improving the flexibility of carbon capture devices,the flexible
capture and solvent storage model of carbon capture power plants are constructed. Aiming at minimizing
the total dispatching cost of system,a low-carbon economic dispatching model of power system with flexible
operation mode of carbon capture power plants and demand response is constructed. Finally,the established
model is simulated based on the improved IEEE 30-bus system. The example analysis results show that the
established model can effectively reduce the total dispatching cost of system, decrease the carbon emission
of system,and improve the ability of system to accommodate wind power.

Key words:low-carbon;carbon capture power plants;flexible capture;electricity price-based demand response;

peak load shifting
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Table A1 Parameters of thermal power plant

g Poo/MW  PLo /MW a/[$MWH) T b/[SMWH) Y c/($hY)  JFHLBI/S  BRHEEBEREE/[t (MW h) ']
1 455 150 0.000 48 16.19 1000 9 000 0.90
2 130 20 0.002 00 16.60 700 1100 0.99
3 130 20 0.002 11 16.50 680 1200 0.98
4 162 25 0.003 98 19.70 450 1800 1.02
5 80 20 0.007 12 22.26 370 340 1.05

RA2 HEERESH
Table A2 Parameters of carbon capture device
28 yqIEN 24 Bl
P /MW 3 Cr /% 30
X, 0.9 Pr/(gmlh) 1.01
7. /[MW )t 0.296 Ay /ItAMW ) 1] 0.7
M ea /(@molt) 618 T/($4h 14
M o, /(g mol ) 44 Qo max /LMW )] 0.3
o 0.24
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@100- Wa s "\\ 4 800 >
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Fig.A5 Curves of wind power output, load and power price
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Fig.B2 Demand response shift situation in Mode 3
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Fig.B3 Wind curtailment conditions in four modes
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Fig.B7 Wind power output under different typical scenarios
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Table B1 Dispatching results on wind power typical day 1

5 BIRA/$ Bk /t ERAES
1 264 440 5819.7 9.06
2 263340 5801.8 7.90
3 223781 2396.7 8.33

4 207593 2345.2 6.45
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Table B2 Dispatching results on wind power typical day 2

5 BIRA/$ B/t ERY RS
1 270 170 5256.2 16.12
2 255 290 47355 14.69
3 251638 20510 14.88
4 231935 1913.1 13.65

#* B3 NEHAHIFPELER
Table B3 Dispatching results on wind power typical day 3

53 BRI BRHERU IR
1 315 460 6147.7 13.94
2 281700 5806.6 12.54
3 258 344 28574 12.65
4 245123 2339.1 12.44

#xB4 RNEEHAH4PFEER
Table B4 Dispatch results on wind power typical day 4

52 BA/$ BT/t ERAES
1 255 040 5302.0 1321
2 231910 5 006.6 11.64
3 235 882 2354.2 12.39

4 224430 1917.6 11.47
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