Summary of Parameters for Determining Technically & Economically Realistic Renewable Resources in the San Diego Region

Renewable Resource:  Solar Thermal

Current State of Technology and Economics
	Technology Types
	Commercial Maturity
	Operation 
	Economics
	System Size
	Installed Capacity
	Future Cost Reductions
	Source(s)



	Parabolic troughs
	Most advanced (representing about 90% of total commercial solar thermal generating capacity in the world)
	Direct solar energy concentrated 50-fold. Advantage of being peaking facilities.
	10-15 c/kWh

$2000-3000 /kW 


	30-80 MW
	354 MW
	Significant gain could be realized by combining solar troughs with conventional gas firing (hybrid projects), as it would spread the fixed costs (investment and maintenance costs) with a larger load factor.
	CERA multi-client study “Renewables: Challenging the Energy Mix – Winds of Change, Rays of Hope”, Autumn, 2003

	Solar towers
	Promising
	Solar energy concentration up to 200-fold
	$6,000 /kW
	Max. 100-200 MW
	10 MW validation system
	R&D efforts are too dispersed. The development effort has focused in part on the choice for an efficient heat transfer fluid. One of the primary reasons for the high cost is the expense of the heliostats which are not manufactured in sufficient quantities to access economies of scale 
	Same as above

	Dish Stirling
	In early development
	Solar energy concentrated up to 200-fold. Highest demonstrated solar-to-electric conversion efficiency. Potential for hybrid system.
	50 c/kWh

$10,000 /kW
	100 kW
	Several 0.1 MW pilot system
	Requires limited land area compared to solar troughs, suitable for crowded locations. Does not need cooling water, well suited to acid areas on a stand-alone basis. Modularity creates potential cost advantage for small installations.
	Same as above

	
	
	
	
	
	
	
	


Hybrid Plant (Combining Solar Troughs with Natural Gas Firing)
	
	Solar Only
	Hybrid (25%)



	Plant Size (Mwe)
	30
	30

	Solar-to-Electric Efficiency (%)
	10.6%
	10.7%

	Plant Capacity Factor (%)
	22.2%
	30.4%

	Capital Cost ($/kWe)
	3008
	3204

	O&M Cost ($/kWh)
	0.046
	0.034

	Average Fuel Cost ($/kWh)
	0
	0.013

	Levelized Cost (2002 $/kWh)
	0.17
	0.141

	
	
	


Example of Paraboli Troughs: Kramer Junction Solar Electric Generating System (SEGS) projects which are a series of utility-scale solar thermal electric power plants designed and developed beginning in the mid-1980's in the Mojave High Desert.
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