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Technology Fact Sheet
Wind Turbines

Technology:

Wind turbines use the wind to generate electric energy by turning a set of blades in a rotor assembly, which spin a shaft, which connects to a generator and makes electricity.  The current generation of utility-scale turbines have reached rated capacities of 1.5 to 2.5 MW.  Small-scale turbines for distributed applications are available in a wide range of sizes, from 100 watts to 50 kW.

Benefits:

Wind turbines are reliable, use zero-cost renewable energy, and have no associated emissions and only minor environmental impacts overall.   Power contracts with wind projects typically set prices for 15 to 20 years into the future, providing a hedge against cost fluctuations of other sources of power.  In areas with higher wind speeds, wind energy can be a highly cost-effective alternative to fossil fuel generation.  Because wind projects are capital-intensive, they can provide significant economic benefits to rural areas in the form of royalties and property taxes.

Energy Savings:
Wind is a free fuel.  All energy produced by wind turbines can be considered “saved” energy.

	Characteristic
	Wind Turbine

	Capacity
	1.5 MW

	Capacity Factor
	33%

	Annual Generation
	4,336,000 kWh


Actual capacity factors and energy savings vary depending on the wind resource at individual project sites.  Projects developed since 1998 have had capacity factors ranging from approximately 28% to over 40%, with an average capacity factor of just over 33%.  Small wind turbines are typically installed at sites with lower wind resources, and have lower capacity factors.

Emissions:
Wind turbines have no associated emissions. 

	Characteristic
	Wind Turbine

	Nitrogen Oxides
	0

	Sulfur Dioxide
	0

	Carbon Dioxide
	0


Applications:

In grid-connected applications, wind turbines act as a fuel saver, replacing energy that would otherwise be produced by conventional generation.  Energy from small wind turbines is more expensive than from utility-scale turbines, but they are competing with the retail cost of power, making them economical in some locations.  Wind energy can be used cost-effectively in off-grid applications with good wind resources, either with battery backup or in a hybrid system with other forms of generation.  

Technology Calculator

	Description
	Cost

	Capital cost of unit
	$950/kW

	Fuel cost
	$0/kWh

	Maintenance cost
	$0.002/kWh

	Total cost of generating power
	$0.04/kWh



Actual total cost varies depending on the wind resource and the turbine type.

Related Websites

http://www.nrel.gov/wind/
http://www.awea.org/
http://www.gepower.com/dhtml/wind/en_us/index.jsp
http://www.uwig.org/
http://www.nationalwind.org/
http://www.eren.doe.gov/wind/
Screening and Design Tools

	Name and Description
	Website
	Cost

	WindMap – wind resource analysis tool
	http://www.browerco.com/program.html
	$995

	Wind Resource Maps
	http://www.eren.doe.gov/windpoweringamerica/wind_resources.html
	Free

	Wind Project Calculator –Finance
	http://analysis.nrel.gov/windfinance/
	Free

	Wind Project Calculator – Finance
	http://www.windustry.com/calculator
	Free

	Small Wind Project Calculator – Finance
	http://www.bergey.com/technical/Excel.Cash.Flow5A.xls
	Free


� Does not include Federal Production Tax Credit (ten-year subsidy of 1.8 cents/kWh in 2003 reduces total cost by approximately $0.011/kWh).





