
 

 

 

 

 

 

Power Plant Using High Pressure CO2 

Arka Sen 

Department of Chemical Engineering, Birsa Institute of Technology, Sindri. 

 

Background & Description: 

Generally, in Power plant heat generated by gas is used to convert water into steam and then 

the steam is passed through turbine for generating electricity. Therefore, steam is called the 

working fluid in thermal power plant as it turns the turbine for generating electricity. But in 

NET power system carbon dioxide is used as working fluid i.e. to turn the turbine and generate 

electricity.  

This process flow sheet shows the working of high-pressure carbon dioxide power plant. Input 

to the combustor consists of up to 95% of CO2 at 300 bar and 750 0C along with oxygen (from 

air separation unit) and methane (natural gas). The output from the combustor is then passed 

through turbine with efficiency of 75% and then the gas is cooled and water is separated using 

water separator. The CO2 steam is then compressed to 80 bar and then further cooled until it is 

nearly liquid form as energy required by pump will be less for liquid state. Then it is recycled 

back to the combustor for running the turbine. 

 

Flowsheet: 

  

 



 

 

 

 

 

 

 

Results: 

 

 

  

Conclusion: 

The estimated overall efficiency was 59% (includes energy for air separation unit, pump, 

compressor, burning gas etc) however thermal efficiency was found to be nearly 38%. 

Reference: 

1. http://www.carboncapturejournal.com/news/carbon-capture--cheaper-than-a-plant-without-

it/3490.aspx?Category=all 
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