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Optimization of coupling carbon capture system with coal fired power
plant based on technological economics

ZHANG Li-jun”
(Sa Lagi Power Plant, Shenhua Shendong Power Company Limited, Baotou 014100, China)

Abstract: The simulation model for carbon capture system and the variable condition model for thermodynamic
system in power plant are established.Two coupling methods of the carbon capture systems with and without small turbine
are proposed and their heat economics and technical economics performances are analyzed and compared.lt is found that
if the coupling method is not added with small turbine but extract as much as possible steam from the low section
turbine , the output power of the carbon capture unit drops by 113. 06 MW than the original unit,the power generation
efficiency decreases by 7.79% ,the coal consumption increases by 33. 09 gram per kWh,the power generation cost rises
by RMB 0. 191 per kWh and the carbon capture cost is RMB 270. 33 per kWh.If adding a small turbine to the carbon
capture unit, its net output power increases by 43. 45 MW than the original unit,the power generation efficient increases
by 3.23% ,the coal consumption reduces by 28. 55 gram per kWh,the generation cost reduces by RMB 0. 034 per kWh
and the carbon capture cost drops by RMB 48. 58 per ton of CO,.In conclusion, the coupling method adding by small

turbine performs better in both heat economics and technical economics than that without small turbine.
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