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Abstract: China is the largest carbon dioxide ( CO,) emission country in the world. As the most important source of carbon
emissions, coal—fired power generation is in urgent need of transition to green and low—carbon development. The development trend of car-
bon emission reduction and the research status of CO, capture, utilization, and storage ( CCUS) at home and abroad were systematically
sorted out. The engineering innovations and practices in coal - fired power plant CCUS were focused on. Furthermore, the 150 ki/a
post—combustion CO, capture, utilization for enhanced oil recovery, and storage demonstration project based on 600 MW capacity
grade coal—fired power unit was built and put into operation on June 25, 2021, which is the largest project of its kind in China to date.
The results show that the CCUS demonstration project is consist of 6 units, including washing, capture, compression, drying, liquefying,
storage and loading. The new organic composite amine—based absorption technology is innovated and developed, and many new devices
such as modified polypropylene plastic packing, tube—type falling film stripper reboiler, and so forth are developed and applied. In addi-
tion, the high—efficiency and energy—saving technique coupling with absorber inter—cooling, rich—split staged desorption, and mechanical
vapor recompression ( MVR) flash evaporation is innovatively formed. During the 168 h trial operation period, each unit of the CCUS dem-
onstration project can operate stably under different loads which are between 50% and 100%. The industrial grade products of liquid CO,
with purity up to 99.5%, temperature ranging from —16 °C to =21 °C, and pressure of about 2.0 MPa, are produced continuously. And

the CO, yield more than 18.75 t per hour under the full load condition, achieving a major breakthrough of low concentration ( volume frac-
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tion 11%—-15%) , high flow rate (about 100 000 m*/h) coal-fired flue gas CO, capture rate >90%, regeneration energy consumption

<2.4 GJ/t (in terms of CO,), and overall performance index reaching international leading level, providing a guarantee for China’s coal

power to cope with the 2060 carbon peak carbon neutral target. Therefore, it provides scientific and technological support for ensuring China's coal—

fired power to better achieve the 2060 goal of carbon peaking and carbon neutrality for the power system.

Key words: coal—fired power plants; CO, capture, utilization, and storage ( CCUS) ;capture rate ;regeneration energy consumption ;carbon

peaking and carbon neutrality
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Fig.2 Process flow diagram of the 150 kt/a CCUS demonstration project
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Fig.3 System and devices of the 150 kt/a CCUS

demonstration project
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Table 2 Main technical parameters during the

168 h trial operation period

WH Bl
M AL B (B5E) /(m® - hh) 100 000
PR €0, 299.5% (T3E) /(1 - h7h) 18.75
CO, /% >90
CO, A REFE (LA CO, ) /(G - t71) <2.4
AT PRFREIK(LL COyit) /(e t7h) ~138.5
i #15(0.3 MPa) (Bh CO, i) /(1 - t") <127
ZEVR(1.0 MPa) (KL CO,3F) /(- t7h) <0.08
F£74.(0.63 MPa) () CO, ) /(- t™h) <0.27
e (L €O, 3) / (kg - t71) <1

3.3.1 CO,HEME AT

168 h 20z # [, % 78 3 %€ 8 R I o 43 5K
30% 1 & A M W R, 32 4T i o 50% | 75% il
100% , AN[FEAT Ff TO0F AR A RaE , W
HCO, MR B e 3 X 18] R 1% ~ 15% , T Wi
e T B R R e AR R TR AR S L
CO, %3,

CO, Fifi 4 6 2 flly 12t W e 3% 328 17 4K 1 1Y) o 22 45
P, iz o A v T2 T 4 ] R WAL R I VA A R
P BRI AE AL, CO, 4 AR R0 B0 o VRLATG 24 Ik i
BET [R] A AE AL AN 4 BT, BT 1 s T 256 7R AN [H)
Tfi s Pt e e, FI LAY Co, it
fiE A2 FEAMRERAE 90% LA I, W i3] 745 VA1 3R
N 265~450 m’/h, YA R S0% ), T
TR ERETHIA W 19.4 L CO, 2547, HSEHE 90%
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Fig.4 Changes of CO, capture rate and rich-lean circulation
flow during the 168 h trial operation period
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trial operation period
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