Central chiller plants in the Middle East typically have the gross energy efficiency of approximately 1 kW/RT.   For the ADA Project, the required standby cooling capacity during blackout is 65,000 RT in phase PAL-2 and 90,000 RT in phase PAL-4, which is equivalent to 65 MW and 90 MW respectively.  
As the locations of CUP-1, CUP-2 and CUP-3 are far apart, it is advisable to provide backup power at individual CUP sites in lieu of a centralized location.  The required backup power capacities would be:
	
	PAL-2
	PAL-3/4
	Total

	CUP-1 Site
	30 MW
	5 MW
	35 MW

	CUP-2 Site
	25 MW
	20 MW
	45 MW

	CUP-3 Site
	10 MW
	0
	10 MW

	Total
	
	
	90 MW



At the above capacity range, power generation should be provided by gas turbines similar to the ones made by Solar Gas Turbines (catalog cuts attached).   A diesel generator shall be required at each site for the emergency power loads in the CUP’s as well as the parasitic loads of the gas turbines for black start.  
In the event of a black out, the CUP’s will shut down, and be restarted after the backup power generators are on line.  The thermal mass in the chilled water distribution system would allow the momentary shutdown of the chiller plants without interruption of cooling services.  Some of the main chilled water circulating pumps will be place on emergency power to maintain chilled water circulation.  In addition, chilled water distribution systems for CUP-1, CUP-2 and CUP-3 will be cross-connected to permit supplemental cooling among the systems.
An alternate option to provide the backup power is to use the gas turbines complete with heat recovery steam generators for cogeneration operation.  Gas turbines will operate continuously producing power and high pressure steam.  High pressure steam will be used by steam turbine driven chillers to produce chilled water.  This hybrid chiller plant will have greater energy efficiency than conventional chiller plant that uses all electric motor driven chillers with backup power generators.   Due to the use of non-electric chillers, the capacity of power generators can be reduced.  
A comprehensive feasibility study will be performed on the conventional plants and hybrid plants to determine the optimum plant configuration.  Recommendations will be made based on life cycle costs.

