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Low-carbon economic dispatching of integrated energy system with P2G considering
comprehensive and flexible operation mode of carbon capture power plant
WANG Yijun,LI Menghan,QI Yan
(School of Electrical Engineering, Northeast Electric Power University,Jilin 132012, China)

Abstract: Aiming at the asynchronous problem about the running time of power-to-gas (P2G) and carbon
capture system,the liquid storage tank is taken as the CO, “buffer station” connecting carbon capture power
plant(CCPP) and P2G,and the low-carhon economic dispatching model of integrated energy system(IES) is
constructed, which considers the comprehensive and flexible operation mode of CCPP with the joint operation
of P2G. By studying the “energy time-shift” characteristics of the liquid storage tank,the positive impacts
of the novel P2G-CCPP joint operation mode including the liquid storage tank on promoting wind power
consumption and reducing carbon emission are analyzed. On this basis, the low-carbon economic dispatching
model taking the minimum total operation cost as the objective is built, which considers the comprehensive
and flexible operation mode of CCPP. The improved IEEE 39-bus power network model and 7-node natural
gas network model are taken as examples to carry on simulation and verification in CPLEX,and the results
verify that the proposed operation mode can provide an important reference for achieving low-carbon eco-
nomic dispatching of IES.

Key words: carbon capture power plant; comprehensive and flexible operation mode; liquid storage tank;

power-to-gas equipment;low-carbon economic dispatching
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Table B1 Parameters of thermal power units
e BRHN RS RIERA RASH alblc REE H4H e TRHERGRE
(MW) (MW) ($) ($/MWA(SIMW)/($) B3 18] (h) (MW/15min) (/MWh)
1 455 200 4500 0.00048/16.2/1000 6/6 50 0.9
2 455 150 5000 0.00031/17.3/970 5/5 50 0.92
5 162 45 900 0.00398/19.7/350 5/5 25 1.02
6 80 20 170 0.00712/22.3/370 3/3 18 1.05
7 85 25 260 0.00079/27.7/480 3/3 20 1.06
8 55 10 30 0.00413/25.9/660 171 15 1.12
9 55 10 30 0.00222/27.3/665 1/1 15 1.15
10 55 10 30 0.00173/27.8/670 171 15 11

& B2 RASEEHIE
Table B2 Natural gas pipeline data
Bl BEERTE SRTE BERER

1 1 3 210
2 2 4 210
3 3 4 180
4 3 5 135
5 5 6 135
6 4 7 135
7 6 7 135

*® B3 RASTREIE
Table B3 Natural gas node data

il EhHE (P)  EHTR(Pa)
1 400 115
2 400 150
3 400 130
4 400 130
5 400 115
6 400 100

7 400 115
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Table B4 Other parameters

o HiE e HIE
deoz (BREZZMNIE) | (FTID) 1201 Wy (BAHREREFE) / (MWh) 0.269M4
7 CREHABRHERFRED / (YUMWh) 0.7 n (BRXIIERESRED 1.204
pn (RSHEBHEEHRE) / (YMWh) 0.1025! Coms RREMHE (GT/m®) 3

Ko (FRIETIRARE) 1 (FLMWh) 26002 0, (BHHERR) 0.901
Hy (RBSHE) 1 (MIm®) 36t o (CO HEFEZHMA) / (FT/t) 30131

o GRIEZR) 0.051* Pracmax (P2G RAREITINE) /MW 1500
Ny (ESSHE) 1 Mwea (MEA EE/RFRE) / (g/mol) 61.08*!
BIHERERRAIAS 23594.21%°1 Mcoz (CO2 EE/RIRE) / (g/mol) 44131
Nz (BIEEIR&EITIAER) /a 1504 Kcoz (CO2 BRIBLAFHE) / (FTit) 500
Xcor (BARIEAEBEE CO2 RE) / (kg/MWh) 0.11603 Np2g (KRS HE L BBIIER) 0.851%
RS BN (FT/m®) 650! Cr (BERRBRE) 1% 3ol
Vey GERERESEIN) /m’ 60000*413 pr (ERRZARERE) | (gimD 1.0104
Ney (fEGEERIBEMR) /a 503 Vervo (BiREHESBMHEET /m® 300001
Pmi (BEIZE#EFE) / (MWh) 512 Vepvo (BUREMESRVIAET) /m’ 3000003
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