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Economic Evaluation of Post-Combustion CO, Capture Integration Technology in
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Abstract: [Introduction] In recent years, natural gas power generation has played an important role in the construction of clean energy
system of China. By the end of the "14" Five-year Plan" in 2025, China's gas power installed capacity is expected to hit 150 million
kilowatts. Carbon capture, utilization and storage (CCUS) is one of the key paths for gas power to achieve the carbon peaking and
carbon neutrality goals. [Method] To this end, an integrated plant combining 600 MW natural gas combined cycle (NGCC) and CO, post-
combustion capture (PCC) were set up as the simulation object. [Result] The simulation study shows that the design captures all CO, flue
gas with 90% efficiency, the CO, compression and purification rate is 99.5%, the total output of gas power generation decreases by about
16.05%, the auxiliary power ratio increases by 5.55%, and the demand for circulating cooling water increases by about 50.52%.
[Conclusion] The economic analysis shows that the static investment cost of the integrated plant is 54.28% higher than that of the single
power plant, and the levelized cost of energy (LCOE) increases by 15.96%, which brings great difficulties to the deployment and
development of carbon dioxide capture. However, the natural gas price is still the most important factor affecting the operating cost of the
power plant.
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Tab. 2 Technical indexes of unit (single unit)
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Tab.3 Flue exhaust parameters Tab. 4 Design and operation parameters of PCC plant
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Tab.5 Design and operation parameters of compression plant
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Fig. 1 Process flow chart of NGCC+PCC integrated plant
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Tab. 6 Performance comparison
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Tab. 7 Costinput in economic analysis
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Tab. 8 Economic performance
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Fig. 2 Cost ratios in LCOE for NGCC plant and NGCC+PCC plant
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