
C5.4: Water efficiency at site 

 

Cooling is required for the Keadby 3 combined cycle gas turbine unit (CCGT)to condense the steam 

after it has passed through the low-pressure section of the steam turbine; a vacuum is maintained in 

the condenser in order to minimise the steam condensation temperature and therefore maximise the 

electrical generation from the steam turbine.  By condensing the steam to the lowest temperature, the 

thermal efficiency of the steam cycle is maximised, and thus the highest electrical efficiency is 

obtained. 

The CO2 capture plant uses cooling to lower the flue gas temperature (via a direct contact cooler, 

DCC) prior to amine stripping, for solvent condensation and steam condensate cooling; the 

compression of CO2 also generates heat and has a significant associated cooling requirement. 

A BAT assessment of potential cooling options for the proposed installation has been carried out  to 

evaluate the techniques, or combinations thereof, that could be applied to the CCGT and CCP. The 

study considered both carbon abated and unabated modes, for the design reference case, under 

summer, winter and minimum flow operations, as well as two potential cooling water temperature 

rises and maximum temperatures at discharge outfall.   The assessment included consideration of the 

overall cooling duty of each option, water consumption, water source and necessary treatment, 

parasitic energy load and capital costs for equipment, pipework and intake and outfall upgrades. 

Appendix D3 BAT assessment of Cooling within the support information for the variation application to 

the Keadby Power Station EPR Permit EPR/YP3133LL/V010 is EPR Ref: EPR/RP3701LB/A001 to 

incorporate the operation of Keadby 3  concludes that the use of hybrid cooling towers, with water 

sourced from the Stainforth and Keadby Canal, was ranked the highest, and was further optimised to 

maximise the integration and flexibility of cooling system across the plant as a whole, and is 

considered to represent BAT for the proposed installation. 


