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the energy of the wind. In the United States in the late 19th century, settlers began using windmills to pump
water for farms and ranches, and later, to generate electricity for homes and industry. Industrialism led to a
gradual decline in the use of windmills. The steam engine replaced European water-pumping windmills, and in
the 1930s, the Rural Electrification Administration s programs brought inexpensive electric power to most rural
areas in the US. However, industrialization also sparked the development of larger windmills, wind turbines, to
generate electricity. After experiencing strong growth in the mid-1980s, the U.S. wind industry hit a plateau
during the electricity restructuring period in the 1990s and then regained momentum in 1999. Industry growth
has since responded positively to policy incentives. Although wind power currently provides only about 1 of U.S.
electricity needs, it is growing more rapidly than any other energy source. Wind power has negligible fuel costs,
but high capital costs. The estimated average cost per unit incorporates the cost of construction of the turbine
and transmission facilities, borrowed funds, return to investors (including cost of risk), estimated annual
production, and other components, averaged over the projected useful life of the equipment, which may be in
excess of twenty years. Modern wind turbines fall into two basic groups: the horizontal-axis variety and the
vertical-axis design. Utility-scale turbines range in size from 100 kilowatts to as large as several megawatts.
Larger turbines are grouped together into wind farms which provide bulk power to the electrical grid. Single
small turbines (below 100 kilowatts) are used for homes, telecommunications dishes, or water pumping. Small
turbines are sometimes...
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