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Technology Fact Sheet

Concentrating Solar Power

Concentrating Solar Power (CSP) technologies concentrate solar energy to produce high temperature heat, which is then converted into electricity. The three most advanced CSP technologies are Parabolic Troughs (PT), Central Receivers (CR) and Dish Engines (DE). CSP is a perfect fit with today’s modern efficient power plants; CSP can substitute solar heat for fossil fuels, fully or partially, to reduce emissions and provide additional power at peak times. DE is well suited for distributed power, from10kW to10MW, while PT and CR are generally better suited for larger central power plants, 30MW to 200MW and higher.

The Solar Resource:

The solar resource for generating power from concentrating solar power systems is plentiful. For instance, enough electric power for the entire country could be generated by covering about 9 percent of Nevada—a plot of land 100 miles on a side—with parabolic trough systems. 

The amount of power generated by a concentrating solar power plant depends on the amount of direct sunlight. Like concentrating photovoltaic concentrators, these technologies use only direct-beam sunlight, rather than diffuse solar radiation.

The southwestern United States potentially offers the best development opportunity for concentrating solar power technologies in the world. There is a strong correlation between electric power demand and the solar resource due largely to air conditioning loads in the region. In fact, the Solar Electric Generating System (SEGS) plants operate for nearly 100% of the on-peak hours of Southern California Edison.

Applications:

Concentrating solar power systems can be sized for village power (2 to 10 kilowatts) or grid-connected applications (up to 200 megawatts). Some systems use thermal storage during cloudy periods or at night. Others can be combined with natural gas and the resulting hybrid power plants provide high-value, dispatchable power. These attributes, along with world record solar-to-electric conversion efficiencies, make concentrating solar power an attractive renewable energy option in the Southwest and other Sunbelt regions worldwide. Congress recently requested the Department of Energy to develop a plan for installing 1000 MW of CSP in the Southwest over the next 5 years. CSP technologies can also provide thermal energy for commercial and industrial processes.
Benefits:

CSP technologies incorporating storage do not burn any fossil fuels and produce zero greenhouse gas, NOx and Sox emissions.  CSP is also a proven, reliable technology.  For the past decade the SEGS plants have operated successfully in the Southern California desert, providing enough power for 100,000 homes.  Plants with cost-effective storage or natural gas hybridization can deliver power to the utility grid whenever that power is needed, not just when the sun is shining.  Existing CSP plants produce power now for around 11¢/kWh (including both capital and operating costs) with projected costs dropping below 4¢/kWh within the next 20 years as technology refinements and economies of scale are implemented. Because CSP uses relatively conventional technologies and materials (glass, concrete, steel, and standard utility-scale turbines), production capacity can be scaled up to several hundred MW/year rapidly.

Technology Calculator:

	
	2000
	2005
	2010
	2020

	System Cost (¢/kWh) 

	10.0 – 12.6
	8.0 – 10.0
	5.0 – 8.0
	3.5 – 6.2


Emissions:

Emissions benefits of CSP technologies depend on many factors including whether they have their own storage capacity or are hybridized with other electricity or heat production technologies.  CSP technologies with storage produce zero emissions, and hybrid technologies can reduce emissions by 50 percent or more.

Website:

http://www.eren.doe.gov/csp/

�  The SEGS facilities consist of nine parabolic trough plants ranging in size from 14 to 80 MW. With 354 MW of combined generating capacity, these systems constitute the largest solar power plant in the world. 


� Estimates drawn from an independent assessment by Sargent and Lundy.





