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“An acre of windy prairie could produce between $4,000 and $10,000 worth of electricity per year.”
Dennis Hayes

INTRODUCTION
Wind power accounted for 6 percent of the USA’s total electricity generation
capacity, compared with 19 percent for Nuclear Power generation. A record 13.2 GWs of
rated wind capacity were installed in 2012 including 5.5 GWs in December 2012, the
most ever for a single month. The total rated wind capacity stands at about 60 GWs.
Utilities are buying wind power because they want to, not because they have to, to
benefit from the Production Tax Credit PTC incentive. The credit has been extended for a
year to cover wind farms that start construction in 2013. Previously it only covered
projects that started working by the expiration date.
Asset financing for USA wind farms was $4.3 billion in the second-half compared
with $9.6 billion in the first six months of 2012. Component makers are the General
Electric Company (GE), Siemens AG, Vestas AS, Gamesa Corp Tecnologica SA and
Clipper Windpower Ltd., which is owned by Platinum Equity LLC.
Equipment prices for wind have dropped by more than 21 percent since 2010, and
the performance of turbines has risen. This has resulted in a 21 percent decrease in the
overall cost of electricity from wind for a typical USA project since 2010.
From 2006 to 2012 USA domestic manufacturing facilities for wind turbine
components has grown 12 times to more than 400 facilities in 43 states. Wind power is
expected to grow to almost 100,000 jobs within 4 years and stay on track toward
supporting 500,000 jobs by 2030.
The USA wind industry included 43,461 MW of rated cumulative wind capacity
through the end of September 2011. The USA wind industry added over 35 percent of all
new generating capacity over the period 2007-2011, second only to natural gas, and more
than nuclear and coal combined.
The USA wind power rated installed capacity represents more than 20 percent of
the world's installed wind power. Wind power is expected to generate 20 percent of the
USA's electricity by the year 2030. It already accounts for 20 percent of the electricity
generation in the states of Iowa and South Dakota. Electricity from wind power capacity
in the USA supplies the equivalent of over 10 million American homes.
In 2010, nearly 2,900 new turbine turbines were installed bringing the total USA
installation to over 35,600 wind turbines. The average size of turbines installed in 2010
was 1.77 MW, up slightly from 1.75-MW in 2009.
A typical turbine is composed of about 90 percent steel and can weigh 200 - 400
tons. There are about 8,000 component parts in a modern utility-scale turbine.
About 75,000 people are employed in the USA wind industry in jobs such as
turbine component manufacturing, construction and installation, operations and
maintenance, as well as legal and marketing services.

EVOLUTION OF THE USA WIND INDUSTRY
The USA wind industry broke all previous records by installing 9,922 megawatts
(MW) of new rated generating capacity in 2009; enough to serve over 2.4 million homes,
with 38 manufacturing facilities brought online. The 9,922 MW capacity installed in
2009 expanded the nation’s wind plant fleet by 39 percent averaged over 5 years and
brings the total wind power generating capacity in the USA to 35,159 MW. This is up
from 32 percent between 2003 and 2008. USA wind projects generate enough energy to
power the equivalent of 9.7 million homes, protecting consumers from fuel price
volatility and strengthening energy security. The wind power installations will avoid the
release of an estimated 62 million tons of CO2 annually, equivalent to taking 10.5 million
cars off the road, and will conserve approximately 20 billion gallons of water annually,
which would otherwise be consumed for steam or cooling in conventional power plants.
Wind power is on schedule to generate 20 percent of America's electricity by 2030 and
already generates 20 percent of the electricity in Iowa and South Dakota. And this
success story is spreading all across the U.S. The state of Texas maintained a lead in
installed capacity, and Washington pulled ahead of Minnesota in the ranking of the top
five states by wind power installed capacity. The largest capacity under construction is in
Illinois. There exist 14 out of 50 states without any installed wind capacity, and none
under construction.
Table 1: Installed capacity in the 50 USA states, 2009. The South Eastern states appear
unattractive for wind power production.
State
Texas
Iowa
California
Washington
Minnesota
Oregon
Illinois
New York
Colorado
North Dakota
Oklahoma
Wyoming
Indiana
Kansas
Pennsylvania
New Mexico
Wisconsin
Montana
West Virginia

Installed
Capacity
MW
9,410
3,670
2,794
1,980
1,809
1,758
1,547
1,274
1,246
1,203
1,130
1,101
1,036
1,014
748
597
449
375
330

Under
Construction
MW
302
200
121
170
60
337
539
21
51
51
152
311
99
13
0
0
0
0
101

South Dakota
Missouri
Utah
Maine
Nebraska
Idaho
Michigan
Hawaii
Arizona
Tennessee
New Hampshire
Massachusets
Alaska
Ohio
Vermont
Rhode Island
Arkansas
Delaware
Maryland
Nevada
Virginia
South Carolina
Mississippi
North carolina
Florida
Georgia
Connecticut
Alabama
Kentucky
Louisiana
Total

313
309
223
175
153
147
143
63
63
29
26
15
8
7
6
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
35,159

99
150
202
92
42
16
20
0
0
0
0
15
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3,188

The various global manufacturers who installed wind turbines in 2009 in the USA
include: Acciona WP, Clipper Wind, DeWind, Fuhrlander, Gamesa, GE Energy,
Mitsubishi, Nordex, Repower, Siemens, Suzlon and Vestas.

HISTORY
Wind machines were introduced to the USA in the mid 19th century. Small
output machines were utilized for water pumping and electric power generation (Fig. 1).
On many farms a Delco or Windcharger system powered by a windmill provided
rudimentary electrical lighting for the farms. About 6 million wind machines were built
and operated over a hundred years period. These machines were instrumental in opening
the wide space of the western USA for settlement and were used by cattle and grain
farmers and by the railroads (Fig. 2).

Figure 1. American water pumping wind turbine.

Figure. 2. Union Pacific Railroad pumping machine for steam boiler water at Laramie,
Wyoming, 1868.
The largest size USA early generation downwind machine was designed by
Palmer Putman and constructed by the A. Morgan Smith Company of York,
Pennsylvania. It was designated as the Smith-Putman wind turbine and was sited at
Granpa’s Knob, Vermont.
It had a peak output rating of 1.25 MW at a rotor angular velocity of 28 rpm. The
twin rotors were 53 meters (175 ft) in diameter, made out of steel, and weighed 14.5
metric tonnes (16 tons).
The Smith-Putman machine operated in the early 1940’s until it ejected a blade in
1945. The post-war era witnessed the introduction of abundant and inexpensive fossil
fuels, preventing the economic feasibility of repairing it and reintroducing it into service,
so it was decommissioned.

Figure 3. Smith Putman wind turbine, 1940.

THE GREAT CALIFORNIA WIND RUSH IN THE 1980s
Thousands of wind machines such as the Micon 55 kW wind turbine were
delivered to the wind program in California in the early 1980s. A large wind farm at
Palm Springs, California received more than a 1,000 units.
Danish manufacturers had acquired a 5 year lead in mass production of these units
and were able to supply about half of the units emplaced in California. At that time the
USA was leading the world in installed wind generating capacity.
The market for wind energy in the USA collapsed overnight with the
disappearance of the Californian wind support schemes around 1985 and with federal
deregulation of the energy industry. Utilities stopped building their own generating
capacity in favor of buying power from other suppliers outside the state of California.
This led to an energy crisis associated with exorbitant prices asked by the energy
suppliers and threatened the California’s economy with a total collapse.
The market is undergoing a revival with the reinstatement of both federal and
state incentives for wind energy production in the USA, which temporarily lost its first
place in the world in wind generation to Germany, only to regain it in 2008.

Figure 4. Wind farm at Tehachapi pass, California.

WIND POWER GROWTH IN THE USA
In the USA wind power is advancing, supported by the national energy policy
encouraging the development of renewable energy resources. According to the USA
Department of Energy (USDOE), energy generated from renewable resources including
wind power and biomass has grown ten fold over the period 2000-2005. Up from 167
MW in 2000, it grew to 2,223 MW in 2005 and 35,159 MW in 2009. Renewable power
sources as of 2005 are still 2 percent of the USA’s energy supply, however this is
expected to rise to the 6 percent as demand continues to expand.

PRODUCTION TAX CREDIT
Historically the installation of wind turbines in the USA has fluctuated with the
Production Tax Credit. This government incentive or subsidy provides wind farm
owners with a 2.1 cent credit per kilowatt hour (kWhr) of electric energy generated at
their facility for the first 10 years of operation for a design lifetime of a wind turbine of
20 years. With the installation of 1 MW of rated capacity typically costing up to $1.5
million, over 10 years the tax credit can pay off about a third of the installation capital
cost.
Enacted in 1994, the tax credit expired three times, and each gap brought a stop in
new wind power installations. It lapsed between the end of 2003 and the fall of 2004.
Installations dropped in the USA from 1,687 MW in 2003 to 389 MW in 2004.
The credit was reinstalled back in place in 2005 and was extended through 2007
as part of the 2005 energy bill and extended again to 2012 and 2013. This makes the tax
credit is a fundamental part of financing wind power projects in the USA.

STATE INITIATIVES

A major boost for wind power is coming from the states of Massachusetts, Texas,
and New York which are exploring the possibility of building offshore wind farms of
which there are none in the USA. While capable of harnessing powerful and consistent
sea breezes, offshore projects require major expenditures to construct windmills on the
sea floor and connect them to the electrical infrastructure on land.
Texas leads in the USA for the most power produced by wind energy. A state
requirement in California is that utilities should derive 20 percent of their electricity from
renewable sources by 2010 is helping to propel the market for wind energy.
In the summer of 2005, the Illinois Commerce Commission adopted voluntary
renewable energy standards under which electric utilities are expected to obtain at least 2
percent of their power from renewable resources. This percentage of power would
increase 1 percent annually until 2012.

RESOURCE POTENTIAL
Strong, frequent winds are ideal for generating wind electricity. The best resource
areas are shown on maps incorporating wind speeds based on measurements taken
throughout the year at monitoring stations and on estimations coming from the newest
meteorological models.
For a specific location, the annual average wind speed is used to calculate the
power flux or the amount of power in the wind blowing through a wind turbine's rotor per
square meter of swept area. This is expressed in watts per square meter (Table 2). From
this calculation of the power available in the wind, geographical areas as small as one
square mile are assigned a wind power class from 1 to 7. Engineers, state officials and
developers use this information to identify the most favorable areas for wind
development. Sites in wind power class 3 or higher are candidates for wind farm
development whenever they are close to transmission lines and industrial and population
consumption centers. Class 2 sites or higher offer possibilities for adding small wind
generators.
Table 2. Wind power classes and their resource potential. Wind speed is based on a
Weibull k value of 2.0.
Wind Power
Class

Resource Potential

1
2
3
4
5
6
7

Poor
Marginal
Fair
Good
Excellent
Outstanding
Superb

Wind power flux
at 50 meters
height,
[Watts/m2]
<200
200-300
300-400
400-500
500-600
600-800
800-1600

Wind speed Wind speed
at 50 meters at 50 meters
height,
height,
[m/sec]
[mph]
<5.6
<12.5
5.6-6.4
12.5-14.3
6.4-7.0
14.3-15.7
7.0-7.5
15.7-16.8
7.5-8.0
16.8-17.9
8.0-8.8
17.9-19.7
8.8-11.1
19.7-24.8

All markets for wind turbines require an estimate of how much wind energy is
available at potential development sites. Correct estimation of the energy available in the
wind can make or break the economics of a wind farm development. To provide the best
information possible, researchers at the National Renewable Energy Laboratory (NREL)
assembled data sets and refined modeling techniques for classifying wind energy
potential sites. In 1981, the program published the “Wind Energy Resource Atlas of the
United States.”

Figure 5. Annual average wind energy resource Atlas of the USA. Source: NREL.
Because the techniques of wind resource assessment have improved greatly in
recent years, work began in 2000 to plan for updating the USA Wind Atlas (Fig. 5). The
work is producing regional scale maps of the wind resource with resolution down to one
square kilometer. The new atlas is taking advantage of modern techniques for mapping,
such as meso-scale models. It also incorporates new meteorological, geographical, and
terrain data using the Geographical Information System (GIS).
The wind power annual power flux in watts per square meter in the USA is shown
in Fig. 6. The wind power is estimated at 50 meters height above the exposed areas.
Over the mountainous regions in the west, the estimates represent lower limits that are
expected for exposed mountain tops and ridges.
The USA locations with wind speeds larger than 18 mph at 150 ft elevation are
shown in Fig. 7.

Figure 6. Wind power annual power flux in watts per square meter in the USA at 50
meters height above ground.

Figure 7. USA locations with wind speeds larger than 18 mph at 150 ft elevation.

Figure 8. USA wind power classes. Source: NREL.

USA WIND POWER INDUSTRY
Total wind power generation capacity in the USA is expected to grow to about 20
percent of the total electric production by 2024.
For instance, the Cape Wind company has proposed building one of the largest
and most ambitious wind project in the USA comprising the first offshore wind farm in
the country. With four years of design and planning, Cape Wind proposes to build an
$800 million, 420 MW, 130 turbine wind farm in Nantucket Sound offshore Cape Cod,
Massachusetts. The company suggests that the project will supply about three-fourths of
the power needed for Cape Cod, eliminating the emission of about 4,000 tons of sulfur
dioxide, about 1,000 tons of nitrous oxides, and about a million tons of greenhouse gases.
A 3,800 pages Environmental Impact Statement, involving three years of study and 17
federal and state agencies, was submitted for review to the USA Army Corp of Engineers
for licensing.
Officials in New Jersey are reviewing several proposals for offshore wind farms
along its ocean shore. The Long Island Power Authority proposes to install 40 turbines
more than 3 miles offshore Jones Beach on Long Island. Linekin Bay Energy has
proposed building a 500 MW project in northern Maine, the equivalent of two to three
natural gas power plants.

In 2004, The General Electric (GE) Company received orders for 660 wind
turbines for eight projects in Québec, Canada, with a combined capacity of 990 MW,
which are expected to come online between 2006 and 2012. GE generated more than $2
billion in revenues from its wind energy operations in 2005.

WIND ENERGY IN CALIFORNIA
In 2004, turbines in wind farms in California generated 4,258 gigawatt-hours
(GWhr) of electricity or about 1.5 percent of the state's gross system power, enough to
light a city the size of San Francisco. Additionally, hundreds of people are using smaller
wind turbines to produce electricity for their homes and businesses.
More than 13,000 of California's wind turbines, or 95 percent of all of California's
wind generating capacity and output, are located in three primary regions: The Altamont
Pass (Fig. 9), Tehachapi, south east of Bakersfield, and San Gorgonio near Palm Springs,
east of Los Angeles. In 1995, these areas produced 30 percent of the entire world's windgenerated electricity.

Figure 9. Altamont Pass wind farm in California, USA.

Figure 10. San Gorgonio Pass wind farm at Whitewater, California, USA. Both trussstyle and conical towers are used. Source: Bloomberg
The cost of producing wind energy has decreased nearly four fold since 1980.
The levelized cost of energy from wind turbines in 1993 was about 7.5 cents per
kilowatt.hour. With expanded wind research and development efforts, the California
Energy Commission estimates that newer technologies can reduce the cost of wind
energy to 3.5 cents per kilowatt.hour.
Through the early 1990s, 1,200 direct jobs in California's wind industry, with as
many as 4,000 indirect jobs were created. Total private investment in wind energy in
California amounted to $3.2 billion through 1991.
Smaller turbines are used by farms, homes and businesses in windy locations,
such as along the coast. They are also used in areas where it is not feasible to run power
lines because of the cost.
Wind power for utility scale applications is considered to be commercially
available under most conditions in California. The technology is considered to be
mature, and there are several system suppliers. The federal government encourages
electricity production from wind farms with a 2.1 cent/kWhr production tax credit.
California also offers incentives through the Existing Renewables Program at $70.2
million for Tier 2 wind, and the New Renewables Program. Nearly 1,000 megawatts of
new, installed capacity is being added under this program.
Wind power for distributed applications is considered to be commercially
available under limited conditions. Distributed wind systems can be a cost effective
option in remote locations where a utility connection would not be economically feasible.
The California Energy Commission supports grid-connected small wind systems or 10
kW or less through the Emerging Renewable Buy-Down Program.

Figure 11. Wind resource areas in California.
Existing utility-scale wind power generation facilities can be found in five major
resource areas in California: the Altamont Pass, Solano, the Pacheco Pass, the Tehachapi
Ranges and San Gorgonio Pass (Fig. 10).
Three of these primary regions: Altamont, Tehachapi and San Gorgonio, account
for nearly 95 percent of all commercial wind power generation in California and
approximately 11 percent of the world's wind-generated electricity.
With an average California household using 6,500 kWh of electricity per year, 3.5
billion kilowatt-hours (kWh) of annual electricity generation from wind resource in the
state provides electricity sufficient to power over 530,000 homes.

Figure 12. Mean annual wind resource potential for California.
Wind production areas with 11-14 mph wind, designated as Good are roughly
equivalent to an estimated mean annual power flux at 10 meter height of 200-300
Watts/square meter (W/m2), and areas with wind speed above 14 mph are designated as
Excellent with above 300 W/m2 wind power flux.
The California Energy Commission offers cash rebates on eligible renewable
energy electric-generating systems including wind generators below 50 kW of rated
capacity. Through its Emerging Renewables Program, it provides rebates to consumers
who install qualifying renewable energy systems, varying according to the system size,
technology and installation method. Affordable housing projects may qualify for an extra
25 percent rebate above the standard rebate, not to exceed 75 percent of the system cost
based on meeting additional eligibility criteria.

ILLINOIS WIND RESOURCES
INTRODUCTION
Wind resource maps of Illinois have been produced by the USA’s Department of
Energy's Wind Program and National Renewable Energy Laboratory (NREL). The
information shows that Illinois has at least 3,000 MW more in potential wind capacity

from "good" wind resource areas than previously estimated. In addition, the maps show
scattered areas of good wind resource of Class 4, or 15.7-16.8 mph wind speed at a height
of 50 meters in central and northern Illinois. The new Illinois wind maps can serve as
prospector's maps for wind developers.
At least 5 prime wind zones are identified: South-East of Quincy, the
Bloomington area, north of Peoria, the Mattoon area, and between Sterling and Aurora,
as well as other potential sites, especially in northern Illinois along the Lake Michigan
shores.
From 2003-2008, 700 MW of capacity was installed in Illinois. This provided
$2.9 million in annual lease payments to landowners and generated $7.3 million annually
in local property tax revenue. Projects for 14,000 MW have been proposed in the state.
A nonprofit group, Wind for Illinois (WFI) was formed as a trade association
based in Chicago in 2008. Its members include several wind developers in Illinois such
as Horizon Wind Energy, Iberdrola, Navitas, Invenergy and Babcock and Brown.
WIND POWER CLASSIFICATION
The wind power classification information is presented in two formats. Both
formats show the wind resource, using NREL's standard wind power classification
system, in relation to transmission lines and major cities. Version 1 shows the wind
resource at all levels throughout the state and Version 2 highlights the best areas suitable
for utility-scale wind energy development.
The wind potential from these windy lands is about 3,000 Megawatts (MW) of
rated installed wind generation capacity. In a class 4 wind regime, the annual average
output of a wind power plant is typically about 25 percent of the installed capacity. The
class 4 areas represent about 0.4 percent of Illinois' land area and are largely rural
agricultural areas.
Because of the likely advances in technology and the significant incentives
available in Illinois, a number of additional areas with only slightly lower wind resource
with a class 3+, or 14.3-15.7 mph wind speed at 50 meters height may also be suitable for
wind development. These class 3+ areas highlighted on the map of best areas represent
an additional 6,000 MW of wind potential (Fig. 12).
The total amount of class 4 and 3+ lands combined is about 1,800 square
kilometers or 1.2 percent of Illinois' land area, and the wind potential from these areas is
about 9000 MW. Each square kilometer may support about 5 MW of installed wind
capacity. All urban and environmentally-sensitive lands such as state parks and wildlife
refuges have been excluded in estimating the wind potential.

Figure 13. Illinois wind resources map. Source: USDOE, NREL.

Figure 14. Illinois best areas for wind production showing the available transmission
lines. Source: USDOE, NREL.

According to the previous information for Illinois in the 1987: “Wind Energy
Resource Atlas of the United States” and the 1991 report: “An Assessment of the
Available Windy Land Area and Wind Energy Potential in the Contiguous United
States,” Illinois had essentially zero potential in class 4 and above wind areas. The new
information shows that Illinois has at least 3,000 MW more in potential wind capacity
from "good" wind resource areas than earlier estimated.

Figure 15. Wind power classes in Illinois.

WIND ENERGY IN VERMONT
The state of Vermont currently generates less than one percent of its power from
the wind. Industry experts believe that developing just a half dozen of the best sites in
Vermont could produce 10 percent of the state’s electricity needs. At this time, only one
commercial wind project is operating in Vermont, with 6 MW of rated capacity, leaving
wind energy largely untapped in the Green Mountain State.

OPERATING WIND ENERGY PROJECTS IN VERMONT
Searsburg: The Searsburg project marked Vermont’s entry into commercial-scale
wind power with the development of Vermont’s first utility owned wind farm in 1996.
Eleven wind turbines generate approximately 14 million kilowatt-hours per year, enough
electricity to supply the annual electricity needs of 2,000 average households. Green
Mountain Power Corporation received supplemental funding from the USA Department
of Energy (DOE) and the Electric Power Research Institute (EPRI) to fund this project.
VERMONT’S PROPOSED WIND ENERGY PROJECTS
Mt. Equinox: Endless Energy of Maine has plans to install up to five wind
turbines on Little Mount Equinox in Manchester and will sell power from the project to
the Burlington Electric Department if approved by the Vermont Public Service Board
(PSB). The proposed project would have the ability to generate 23 million kWhrs of
energy or enough to power 4,000 Burlington homes.
East Mountain: East Haven Wind Farm has proposed a four-turbine (6 MW)
demonstration project on East Mountain in East Haven in 2005. The electricity generated
by the project, enough to power 3,000 homes, is expected to feed into the Lyndonville
Electric Department system. The site, an abandoned USA Air Force radar base, is in the
Northeast Kingdom.
Glebe Mountain: Catamount Energy plans to install up to 27 wind turbines on
Glebe Mountain in Londonderry. The project would meet the average annual electricity
needs of more than 15,000 homes. The project is in the early stages of analysis. A study
is being conducted for 6-12 months to assess whether or not a commercial project is
feasible at this site.
Lowell Mountain: California-based wind energy developer and operations and
maintenance company, EnXco, and the Vermont Public Power Supply Authority are
examining the feasibility of a wind farm on Lowell Mountain. The project would consist
of 12-26 turbines with an installed capacity of 20-40 MW that could provide electricity
for up to 13,000 homes. The project is in the early stages of data collection and
environmental assessment to determine its feasibility.
Searsburg Expansion: Green Mountain Power Corporation and EnXco are
exploring a 20-30 turbine expansion of the Searsburg wind farm. The additional turbines
would increase the capacity of the project to 40 megawatts and is expected to produce
enough electricity to meet the annual average electricity needs of 13,000 homes. This
project is being reviewed through a collaborative process prior to formal submission of
federal and state permit applications.

NEW YORK WIND ENERGY
Using coal has environmental implications that have been the subject of concern
for many years, including its effects on New York's Adirondack Park
Wind energy development in the State of New York is spearheaded by the New
York State Energy Research Development Authority (NYSERDA). Wind-powered

generators operating in New York State produce 41.5 MW of power annually, avoiding
45,350 tons of annual carbon dioxide emissions, or the equivalent of the annual emissions
from 9,000 vehicles. Based on NYSERDA's experience with existing wind farms, each
installed megawatt of wind power stimulates about $1.2 million in capital investments.
CHAUTAUQUA WIND PROJECT
The Chautauqua Windpower, LLC, a subsidiary of Jasper Energy, LLC, is
proposing to install and operate an approximately 51 MW wind energy facility. The
facility would consist of up to 34 wind turbines, an electrical substation, and an
interconnection to a nearby existing 230 kV transmission line. It would be located within
an estimated 6 mile long by 2 mile wide area in the Towns of Ripley and Westfield,
Chautauqua County, New York.
The project is one of a select few wind projects to be awarded grant funding from
the New York State Energy Research and Development Authority (NYSERDA). As
memorialized in the Governor's State Energy Plan, New York supports the development
of renewable energy.
For the Chautauqua Windpower Project, every attempt was made to meet
NYSERDA guidance which recommends keeping turbines at least 1,000 feet from
homes.

Figure 16. Chautauqua wind project, New York State.
FENNER WIND PROJECT

The Fenner Windpower Project is located southeast of Syracuse in Madison
County, New York. The project is owned by Canastota Windpower, LLC, a wholly
owned subsidiary of CHI Energy, Inc. The project consists of 20 General Electric wind
turbines each generating 1.5 MW of power for a total of 30 MW. The tower and blades
of the turbine are 328 feet high. The electric power produced by the project is delivered
to the Niagara Mohawk Power Corporation transmission system via a new substation
constructed adjacent to Niagara Mohawk Power Corporation's existing 115 kV
transmission line along the eastern border of the Project. The project was constructed in
June 2001 and became operational in November 2001.

Figure 17. Fenner wind farm, New York State.

Figure 18. Setback of wind turbines from dwellings, Fenner wind project, New York
State.
The setback requirement for the Fenner wind power project was 450 feet from a
home or road. The road and property line setback requirements vary by the town.

The wind energy potentials of the states of Arkansas, North and South Dakota,
Texas and Alaska including the Aleutian Islands are shown in Figs. 18-21.

Figure 19. Arkansas Wind resources.

Figure 20. North and South Dakota wind resources.

Figure 21. Texas wind energy resources.

Figure 22. Alaska and the Aleutian Islands wind Resources.
The Aleutian Islands have a large wind potential but are far from the population
areas. Their wind resources can be exploited by producing hydrogen through
electrolyzing sea water. The hydrogen would become an energy carrier when exported to
the population centers and used in transportation by fuel cells.

Figure 23. USA possible capacity and capacity factors in wind power generation.
Source: National Renewable Energy Laboratory, NREL.

USA WIND POWER GRID

With the goal that wind power would generate 20 percent of of the USA's energy
need by 2020, new High Voltage Direct Current (HVDC) power lines will need to
connect the production sites to the population centers. Upon mapping the areas of the
country which have both strong wind speeds and little human development, the Ohiobased American Electric Power Company developed a possible plan for future power
lines in conjunction with the USA Department of Energy.

Figure 24. Conceptual USA wind power grid. A North-South corridor along the Rocky
Mountains appear favorable for wind energy production. Except for the offshore
locations, the USA South East does not appear attractive for wind power generation.
Source: USDOE, American Electric Power.

Figure 25. Contemplated new transmission lines corridors by 3030, Source: USDOE.

Figure 26. USA Energy flows of 97.1 Quads, 2006. Source: USDOE.
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APPENDIX
USA WIND STATISTICS
August 4, 2011
Total USA Utility Wind Power Capacity
Wind Power Capacity, added in 2010
Wind Power Capacity, added in 3rd
Quarter of 2011
Wind Power Capacity Under Construction,
3rd Quarter of 2011
Wind Power Capacity, Installed in
Previous Years, including small-wind

43,461 MW
5,116 MW
1,204 MW
8,482 MW

2009
2008
2007
Number of States with Utility-Scale Wind
Installations, 2010
Number of States with over 1,000 MW of
Wind Installations, 2010
Offshore Wind Resource Potential
Top states with wind installed capacity,
2010
Texas
Iowa
California
Minnesota
Washington

10,010 MW
8,366 MW
5,258 MW
38
14
4,150,000 MW
10,135 MW
3,675 MW
3,179 MW
2,432 MW
2,356 MW

