[bookmark: _GoBack]Small Wind Site Assessment Report
Material in this report does not imply a recommendation or endorsement of any particular product or service by this site assessor. This report is intended to be an impartial survey of the site's renewable energy resource and will provide information about funding available for a renewable energy installation. The Midwest Renewable Energy Association is not responsible for inaccurate or incomplete data in this report.
Client Information
	Client name


	Site address

	City

	State

	Zip





[Insert photo of property]




Site Assessor Information
	Name


	Company

	MREA site assessor certificate number (if applicable)


	Mailing address

	City

	State

	Zip


	Email

	Phone

	Cell




	







Table of Contents
Client Information	pg.
Site Assessor Information	pg.
1.0 Client Profile 
1.1 Client Information	pg.
1.2 Load Analysis	pg.
1.3 Energy Efficiency and Load Reduction Recommendations	pg.
2.0 Site Profile
2.1 General Site Description	pg.
3.0 Wind Turbine Location
3.1 Site Layout Diagram and Close-Up Aerial Photograph	pg.
3.2 Site Layout Diagram and Distant Aerial Photograph	pg.
3.3 Site Layout Diagram and Close-Up Topographic Map	pg.
3.4 Site Layout Diagram and Distant Topographic Map………………………………………………………..pg.
3.5 Panoramic Site Photos……………………………………………………………………………………………………pg.

4.0 Balance of System Location
4.1 Illustration of Balance of System	pg.
4.2 Existing Electrical Infrastructure	pg.
4.3 Electrical System and Load Centers	pg.
5.0 Wind Resource
5.1 Wind Maps	pg.
5.2 Wind Rose	pg.
5.3 Wind Shear, Ground Drag and Turbulence	pg.
5.4 Displacement Height	pg.
5.5 Other Available Wind Data	pg.

6.0 Permitting and Zoning
    6.1 Local Ordinances	pg.
    6.2 Setbacks	pg.
    6.3 FAA Restrictions	pg.
    6.4 Frequently Asked Questions	pg. 
7.0 Minumum Tower Height 
7.1 Obstructions	pg.
7.2 Location Options	pg.
7.3 Tower Types and Heights	pg.
7.4 Wind Speed at Hub (Tower) Height	pg.
8.0 System Recommendations and Production Estimates
    8.1 Site Summary	pg.
    8.2 System Options	pg.
    8.3 Energy Production Estimates	pg.
    8.4 Summary of Recommendations	pg.
    

9.0 Financial Analysis
9.1 Disclaimers	pg.
9.2 Interconnection and Net Metering	pg.
9.3 Incentives	pg.
9.4 Estimated System Costs	pg.
9.5 Maintenance and Insurance	pg.
9.6 Lifetime Cost per kWh	pg.
    
10.0 Follow Up and Next Steps ………………………………………………………………………………………………..pg.
11.0 Photographic Record ……………………………………………………………………………………………………….pg.

12.0 Appendix …………………………………………………………………………………………………………………………pg.	
































1.0 Client Profile
1.1 Client Information
	Client name

	Date of site visit

	Date of report


	Client mailing address
	City
	State
	Zip

	Site address (if different than mailing address)

	City

	State

	Zip


	County

	Municipality (city, town, etc.)


	Email

	Phone

	Cell


	Electric utility

	Gas utility


	Water heating fuel type




[Answer the following questions:]
1. Why is the client interested in renewable energy?  
2. Is the client interested in other renewable energy systems? Which ones?
3. What is the client’s timeline for installation? 
4. What are the client’s goals regarding production and budget?


1.2 Load Analysis

	Members of household

	Monthly kwh consumption


	Current electricity rates

	Annual kwh consumption


	Additional load considerations (seasonal variations, future plans)
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1.3 Energy Efficiency and Load Reduction Recommendations
Consider the following improvements to help reduce your kWh consumption.  

Hot water efficiency and conservation:
1. Take quick showers instead of baths.
1. Install low-flow showerheads or use a flow restrictor.
1. Lower the water heater thermostat to between 120-130 degrees Fahrenheit, which is sufficient for most household uses.
1. Wrap storage-type water heaters in insulation.
1. Use cold water with the garbage disposal.  Cold water solidifies grease so the disposal can get rid of it more effectively.
1. Whenever possible, wash only full loads, and use cold water.  If your washer has a water selector, use the lowest practical level.
1. Install covers on pools and hot tubs.
1. Insulate all of your hot water pipes.

Electricity efficiency and conservation:
1. Eliminate phantom loads by unplugging electronics, battery chargers, and other equipment when not in use, or plug them into a power strip and turn that off.
· Replace incandescent light bulbs with CFL or LED bulbs.  CFL bulbs use roughly 25% of the energy that incandescent bulbs do, and they last about 10 times longer.
· Turn off lights in rooms that aren’t occupied. 
· Enable "power management" on all computers and turn them off at night.  A laptop computer uses up to 90% less energy than many desktop models.
· Make sure your dryer's outside vent is clear and clean the lint filter after every load.
· Hang your laundry on a line to dry.
1. Follow manufacturer instructions regarding draining and deactivating outdoor hot tubs during the coldest months of the year.
1. Appliances that heat using electricity should be considered candidates for fuel swapping or “load shifting” (replacing an electric dryer for a gas dryer, e.g.).
1. Consider replacing older appliances with new Energy Star units.  A list of energy efficient appliances is available at http://www.aceee.org/consumer. 
1. If you don’t know how old an appliance in your home is, or how much energy it uses, check with http://www.appliance411.com/service/date-code.php. 
1. Keep refrigerators and freezers as full as possible, as the contents within them retain the cold, and allow the appliances to use less energy.  
1. Improve landscaping around the home to ensure water is diverted away from the building.  This may reduce water and humidity problems in the basement, so dehumidifiers can run on a lower setting or cycle less often.
Heating and cooling:
· Have an energy audit done on your home.
· Inspect your home’s insulation, weather stripping, seals, and envelope penetrations yearly.
· Install an ENERGY STAR qualified programmable thermostat.  It can save up to $100 a year and pays for itself in less than 12 months.  Make sure to install it away from cool and hot spots.
· Reduce air conditioning costs by using fans, keeping windows and doors shut, and closing shades during the day.
· Reduce heating costs by installing plastic insulation sheets on the windows during colder months.
· Replace or clean furnace filters per manufacturer instructions.  Dirty filters restrict airflow and increase energy use.  Keep your furnace clean and properly adjusted to save on heating costs.  

Consider “time of use” billing: 
Some electrical utilities offer voluntary “time of use” billing, which can result in tremendous savings if the customer uses most electricity during “off-peak” hours.  Consuming electricity during “peak” daytime hours (typically 9am-7pm in the summer and 12-4 in the winter) costs more in this rate structure, while electricity used during off-peak hours costs significantly less.  Check with your electrical utility to see if time-of-use billing is an option, and if your lifestyle and electricity usage habits make you a good candidate for this kind of program. 
2.0 Site Profile
2.1 General Site Description
In order to fully understand why a wind site assessor deems a site ideal, average, or poor for a wind energy system – or why specific locations have been chosen on a site – there are a few basic principles that should be clear:

· The site needs to have a good wind resource.  Solar panels don’t work without sun, and wind turbines don’t work without “good” wind.
· The surrounding terrain should be relatively free of clutter.  Trees and buildings cause turbulence, which reduces output of the generator and shortens the turbine’s life expectancy because of excessive wear and tear.
· Energy generated by a wind turbine is directly proportional to its “swept area” (area of the circle created by the spinning blades).  The bigger the rotor, the more energy a wind energy system can produce.
· Energy generated by a wind turbine is exponentially proportional to wind speed.  It’s actually the cube of the wind speed.  Doubling the wind speed results in eight times the power.  The stronger the wind, the more energy a turbine produces.
· Wind turbines need to be on tall towers.  Because of the adverse effects of ground drag and turbulence, wind turbines should be well above obstructions, and never mounted on anything other than a tower.  “Building-integrated wind” is a farce.
· The site must be accessible.  Even small wind turbines will require enough space for a crane or a tilt-up tower, for installation and major repairs.
· Most wind energy systems are grid-tied.  Battery storage for backup power is an option, but comes with a high price tag and increased maintenance responsibilities.
· All wind turbines require maintenance.  If this is a deal-breaker, go solar.






Several other factors should also be taken into consideration when siting a wind system (besides ensuring the turbine can intercept the wind with little or no turbulence), including:
· Prevailing wind direction 
· The owners’ preference and convenience of location 
· Consideration of neighboring homes and property
· Local zoning regulations
· Soil type
· Proximity to airports


	Latitude

	Longitude

	Acreage of Property

	Soil Type

	Name of Nearest Airport
	Distance and Direction from Airport




[Describe the client’s site, and factors that may influence siting a turbine on the property.]
3.0 Wind Turbine Location
3.1 Site Layout Diagram and Close-Up Aerial Photograph

[Insert photo and description]
3.2 Site Layout Diagram and Distant Aerial Photograph

[Insert photo and description]
3.3 Site Layout Diagram and Close-Up Topographic Map
The topography of a site can affect wind speed.  The tops of hills and wide-open farmland are better sites for wind systems than sites located in low spots or down in valleys.  Small changes in elevation can sometimes be compensated for, with increased tower height.  A close-up topographic map shows local elevation variations on the property.

[Insert photo and description]
3.4 Site Layout Diagram and Distant Topographic Map
A topographic map on a larger scale reveals how the contours of the surrounding area may affect wind speeds at the site.

[Insert photo and description]

3.5 Panoramic Site Photos
Photos of the site compliment aerial photographs and topographic maps by showing “micro” site features and obstacles not otherwise visible in those resources.

[Insert photos and descriptions of potential site(s)]
4.0 Balance of System Location
4.1 Illustration of Balance of System

[Insert photo(s) and description]
4.2 Existing Electrical Infrastructure 

[Insert photo(s) and description]

4.3 Electrical System and Load Centers
Most site assessors are not electricians, and are not qualified to remove covers on electrical panels or take measurements– resulting in exposure to live electricity.  Either an installer or a contracted electrician should be consulted for more details regarding the limitations of your existing electrical infrastructure, and if any upgrades will be necessary.  At a minimum, the customer will need a 100-amp service consisting of circuit breakers (not fuses), with available unused spaces for interconnecting the wind energy system.  Bigger (200-amp) services are usually required for turbines rated at 10 kW and greater.

It’s also possible that an existing feeder panel (sub-panel) could be used for interconnection, or that one could be installed in a location other than that of the main service panel.

	Electrical service amperage (main breaker rating)

	Service panel manufacturer and model


	Voltage and phase (single- or three-phase)

	Empty spaces


	Feeder panel amperage (if applicable)

	Feeder panel manufacturer and model

	Voltage and phase

	Empty spaces


	Area available for BOS                Length

	Width

	Height


	(Describe the location of the existing electrical and proposed location of the balance of system.)




[Describe the general condition of the electrical service, the main panel, feeder panel(s), and the wiring.  Note if the panels contain fuses or circuit breakers.  Tell the customer if an upgrade is probable or necessary.]
5.0 Wind Resource
5.1 Wind Maps
When considering a wind energy system, it is important to know what kind of wind resource is available.  State agencies may have their own database of wind maps from data collection and research.  Additionally, the U.S. Department of Energy runs the Wind Powering America program, which provides high-resolution wind resource maps at 30m (residential), 50m (community-scale), 80m (land-based, utility-scale), and 90m (offshore).  These wind maps are found at www.windpoweringamerica.gov/windmaps.  

Although the 30m (98’) maps give a good, general overview of the wind resource in your geographical area, it doesn’t take into account the specifics of your site.  For this reason, the 50m (164’) wind maps will be used as a starting point.  Wind speed estimates for a site are far more accurate when known data points are taken from a taller height and then used to extrapolate down to a standard 100’, 120’, or 140’ tower height – instead of using data from shorter towers and extrapolating up to a taller height to find average wind speeds.

[Insert photo, zoomed in as far as possible to site, and description]

5.2 Wind Rose
Because most sites will have at least some obstructions (trees/buildings), knowing the prevailing wind direction(s) is an important factor in determining where to site a wind turbine.  A diagram called a wind rose illustrates the prevailing wind directions, by showing the percentage of time the wind blows in each direction, and how much power can be made from each direction.  Wind turbines pivot 360 degrees and will capture the wind from every direction.  For optimal turbine performance, it’s indeed best to capture winds coming from all directions.  But if there are tall obstructions on the site, a wind rose helps determine where to site the tower so it’s upwind of those obstructions.

[Insert wind rose and description of the prevailing winds on this site.]
5.3 Wind Shear, Ground Drag and Turbulence
Wind speed increases with height.  At ground level, friction caused by the interaction of the wind with vegetation, buildings, and naturally occurring contours and topography decreases the wind speed.  The higher above the ground, the less friction the wind will experience, and the faster the velocity will be.  The power a wind turbine produces is proportional to the cube of the wind speed, so even small increases in wind speed results in a significantly increased output of the generator.

Wind shear is the change in wind speed with height above the ground, and it’s caused by both the natural friction of the wind mass with the ground (ground drag) and by turbulence – which is created when the wind encounters obstructions like trees and buildings.  If the wind speed is not consistent from the top to the bottom of the rotor along the blades, this turbulence will wreak mechanical havoc wind the machine.  Wind turbines belong on towers that are tall enough to be out of the turbulent zone.

The wind shear factor is based on the type of ground clutter and general topography at the site, and is expressed as an alpha value.  The table below shows a range of alpha values that serves as a mathematical function of the site’s surface characteristics, and they can change with wind direction.  The alpha values applicable to your site are highlighted.





	Surface Description
	Alpha Value (α)

	Smooth, hard ground, lake, or ocean
	0.2

	Level country with foot-high grass; tree lines > 1000’ away
	0.25

	Level, uniform, open terrain with crops; occasional buildings 500-1000’ away
	0.3

	Open terrain with scattered trees/buildings < 500’ away
	0.35

	Somewhat open terrain, not densely wooded, trees/buildings <500’
OR mixed densely wooded/open areas with tree lines > 500’ away
	0.4

	Mixed, densely wooded areas/farm fields; trees and buildings < 500’ away 
	0.45

	Densely wooded
	0.5

	Urban areas with tall buildings
	0.6



[Highlight row and add description of site, justification.]

Turbulence is created when the wind’s flow is disrupted by obstructions like trees and buildings.  If a wind turbine is located in a turbulent zone, it will not operate efficiently.  A wind energy system should be placed upwind of obstructions or on a tower that’s tall enough to clear the turbulence.  The turbulence intensity (TI) factors shown in the table below are parameters used to estimate turbulence at a site.  Your TI factor is highlighted.


	Site Quality
	Terrain
	TI Factor

	Good
	Well exposed
	15%

	Average
	Some ground clutter; scattered trees and buildings
	20%

	Poor
	Many trees and/or buildings, OR
Site at lower elevation than surroundings
	25%

	Very Poor
	Urban or wooded areas
	30%


 
  [Highlight row and add justification for site specifics.]

5.4 Displacement Height
Another factor that can affect wind speed is displacement height (DH).  This means that, for the sake of a site assessment, ground level can be “displaced” or moved to a higher elevation – because of significant obstructions in the surroundings.  A site assessment will displace (raise) ground level in wooded or urban areas where the obstructions are so dense, that their height essentially becomes the new “ground.”  This will, in turn, lower the estimated wind speed at the site, as well as energy production.  Note that displacement height can be directional.  Compare the obstructions on the site to the wind rose. 

DH = 	2/3 Prevailing mature tree height for deciduous (leaf-shedding) trees
           	3/4 Prevailing mature tree height for coniferous (evergreen) trees 

[Insert site description, whether displacement height adjustments apply.  And if so, how – and in which direction(s).]

5.5 Other Available Wind Data
Besides wind maps, wind roses, topographical maps, and a survey of the site to determine wind shear values, turbulence intensity, and displacement height – there may be some other means of determining wind speed and direction at your site.
· If there are any small wind energy systems already installed in your neighborhood, make new friends and ask if they are willing to share their data and experiences.  Most owners are more than happy to talk.
· Technical colleges, community colleges, and universities that have wind energy programs will likely have local wind data or access to it.
· The vegetation on your site (especially coniferous trees) may show signs of “flagging,” which can signify a prevailing wind direction.
· The condition of flags flying in the neighborhood, the strategic placement of snow fences, and signs of erosion may point towards a significant wind resource and direction.

[Expand on the above and insert data and/or clues that suggest wind speed/direction.] 
6.0 Permitting and Zoning

6.1 Local Ordinances
When determining where to site a residential wind turbine, it’s imperative to check with local zoning regulations to make sure a wind energy installation would be able to proceed smoothly without any last-minute surprises or disappointments.  Zoning ordinances vary widely state by state, by county, and even by township or village.  Some jurisdictions have wind energy ordinances; others don’t.  Some governments have permitted use zoning, and others require conditional use permits and public hearings.  

It is highly recommended that the client research any and all local zoning and permitting requirements before making plans to install a wind energy system.

6.2 Setbacks
Zoning, permitting, and ordinance language often includes the term setback, which means the minimum distance you must keep your wind energy system from property lines, roads, power lines, and other right-of-ways.  Most often, the setback requirement for a small, residential wind energy system is simply the “total height” of the system – or the height to the top of the rotor, when a blade is pointing to the sky – with respect to these boundaries.

Again, the property owner should research any and all local ordinances and setback requirements specific to the site – to avoid unnecessary surprises later in the planning stages of the project.  The site assessor will assume total height as a setback for the purposes of the wind site assessment, unless another setback distance is already known.

6.3 FAA Restrictions
If you live near a public access airport, you may be facing some restrictions from the Federal Avian Administration (FAA) if you live approximately four miles from an airport.  This may include paperwork, special permission, tower height limits, or lighting requirements.  

[Describe proximity to the nearest airport and how it affects the site assessment, if at all.]
 


6.4 Frequently Asked Questions
Residential wind turbines are similar to large, utility-scale wind turbines in certain basic mechanical and electrical ways, but have very different operating systems and zoning requirements.  Fears and concerns of large wind expressed by anti-wind groups and the media are not applicable to small wind systems.  Helpful, concise answers to questions sometimes asked by zoning officials and neighbors can be found in the Small Wind Toolbox, found at http://www.renewwisconsin.org/wind/windtoolbox.htm. 
7.0 Minimum Tower Height
7.1 Obstructions
The biggest mistake a wind energy system owner can make is installing a wind turbine on a tower that is too short for the site, where it isn’t exposed to a good wind resource.  (It would be similar to installing solar panels in the shade.)  The goal is to position the entire rotor in consistent winds and no turbulence.   Always consider mature trees when estimating their height.  Remember that trees grow; towers don’t.  Since a wind turbine is a machine that can run for decades, you’ll want to maintain a good wind resource for its entire life.

One of the longest-standing “traditional” rules of wind turbine siting is to keep the bottom of the rotor at least 30’ above any obstructions within 500 feet (upwind of prevailing wind directions).  Another basic guideline is to site the turbine upwind of obstructions, keeping a minimum distance of twice the tower height, if the “30’ rule” cannot be met.   Turbines placed downwind of obstructions should be no closer than 20x the obstructions’ height downwind, and on a tower that’s twice as tall as the upwind objects.  

[Insert site description/photo(s) and explain how the obstructions comply (or don’t) with these basic rules.]

	
Site
	
Tallest Objects
	
Direction from Site
	Height/ Mature Tree Height
	Distance from Tower
	Elevation Relative to Tower Base
	Effective Object Height

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



[Insert photos of potential sites with views from all directions.  Describe each site, which obstructions are in each direction, and how it affects the assessment.]







7.2 Location Options
[Two] locations have been chosen as potential sites for a wind turbine and are summarized in the tables below, along with a list of advantages and disadvantages of each site.

Site 1
	Description


	Elevation

	Wire run distance to BOS

	Soil type

	Wind shear exponent(s) (α)
	Turbulence Intensity (TI)


	Displacement Height (DH)

	Displacement direction(s)

	% output affected by DH

	Recommended tower type

	Recommended minimum tower height



Advantages of Site 1:
· 
Disadvantages of Site 1:
· 


Site 2 
	Description


	Elevation

	Wire run distance to BOS

	Soil type

	Wind shear exponent (α)
	Turbulence Intensity (TI)


	Displacement Height (DH)

	Displacement direction

	% output affected by DH

	Recommended tower type

	Recommended minimum tower height



Advantages of Site 2:
· 
Disadvantages of Site 2:
· 

7.3 Tower Types and Heights
Recommended wind turbine sites are specified in the tables in section 7.2.  Based on the specifics of your property, and your desires as an owner, and availability, particular tower types are also suggested.  Towers can be freestanding (lattice or pole-type), supported with guy wires, or made to tilt up and down.  Note that freestanding towers must be used for larger and heavier wind energy systems, and that guy wires on guyed lattice towers and tilt-up towers are virtually invisible when viewed from a distance.



Freestanding towers:
· Have no guy wires
· Have the smallest footprint and are perfect for tight spaces
· Are significantly more expensive than guyed lattice or tilt-up towers
· Require a substantial foundation
· Require climbing for maintenance and repairs
· Are installed with a crane

Guyed lattice towers:
· Have three sets of guy wires
· Are the least expensive type of tower
· Have a guy wire radius of 50-75% of the tower height
· Require climbing for maintenance and repairs
· Are usually installed with a crane

 Tilt-up towers:
· Have four sets of guy wires
· Are slightly more expensive than guyed lattice towers
· Have a guy wire radius of 40-75% of the tower height
· Require relatively flat terrain in at least one direction to raise and lower
· Requires 2-3 (or more) trained personnel to safely raise and lower
· Require a large area that must remain free of obstacles for the life of the system

[Insert language about why these tower types were chosen.]

The tables also recommend a minimum tower height of [_____] feet.  Towers typically come in 20’ sections, and options vary by manufacturer.  Remember that wind speeds, and therefore energy production, will increase with height.  These are minimum tower height recommendations; it’s almost always better to go higher, if possible and affordable.

[Insert summary language about why that minimum tower height and type is recommended.]

7.4 Wind Speed at Hub (Tower) Height
The center of the wind turbine, where the blades are mounted, is called the hub.  To estimate energy production of a wind energy system, we must know the wind speed at hub height.  Earlier sections of this report show maps and site survey results that will be used to estimate, as accurately and conservatively as possible, the average annual wind speed at your site.

Average annual wind speed at a site can be found using the equation:

V = (H ÷ Ho)α x Vo

Where: 
V = Wind speed at hub height
H = Hub height
Ho = Map (or known/reference) height
Vo = Wind speed at map (or known/reference) height 
α = Alpha value (wind shear factor)
The values for H, Ho, Vo, and α are substituted in the equation to determine V for your site and summarized in the table(s) below, before taking wind shears and displacement heights into account for each wind direction.

Site 1
[Insert equation and results for Site 1.]

	Average annual wind speed from map (Vo)

	Map height (Ho)

	Average annual wind speed at hub height (V) 
	Hub height (H) 





Site 2
[Insert equation and results for Site 2.]

	Average annual wind speed from map (Vo)

	Map height (Ho)

	Average annual wind speed at hub height (V) 
	Hub height (H)





8.0 System Recommendations and Production Estimates

8.1 Site Summary
[Provide a paragraph that explains if the site is excellent, good, fair, or poor, and why.]

8.2 System Options
Based on specific site conditions, average wind speed, prevailing wind directions, obstructions, tree lines, local regulations, airport proximity, market availability, and customer preferences, the following systems are recommended for this site and summarized in the tables below:

Option 1
	Site #

	Turbine manufacturer and model
	Rated power (kW)

	SWCC certification status

	Tower type
	Tower height



Option 2
	Site #

	Turbine manufacturer and model
	Rated power (kW)

	SWCC certification status

	Tower type
	Tower height






Option 3
	Site #

	Turbine manufacturer and model
	Rated power (kW)

	SWCC certification status
	Tower type
	Tower height




The Small Wind Certification Council (SWCC) is an independent testing organization for small wind turbines, and its purpose is to help consumers make educated choices by comparing “apples to apples,” much like an Energy Star appliance uses yellow tags to do the same.  Some turbines have been certified, some are undergoing tests, and others are in the application process.  Visit www.smallwindcertification.org for more information about which turbines have been approved, and what the certification means to the consumer.

[Insert language and SWCC documentation for any applicable turbines, and add to Appendix.]

8.3 Energy Production Estimates
Estimated energy outputs are based on manufacturer power curves for their turbines.  A power curve shows how much energy a turbine will produce at varying wind speeds.  For turbines that have been certified with the SWCC, those numbers will be used.  For those that have not applied for or completed SWCC certification, manufacturer data will be used.  Note that wind speeds and turbine output values presented in this site assessment are computed using the best tools and data available to site assessors.  However, they should not be interpreted as a guarantee. 

Option 1
	Turbine manufacturer, model, and rated power

	Average annual wind speed at hub height

	SWCC estimated annual production @ 11.2 mph
	Estimated energy (kWh) production at site




Option 2
	Turbine manufacturer, model, and rated power

	Average annual wind speed at hub height

	SWCC estimated annual production @ 11.2 mph
	Estimated energy (kWh) production at site




Option 3
	Turbine manufacturer, model, and rated power

	Wind speed at hub height

	SWCC estimated annual production @ 11.2 mph

	Estimated energy (kWh) production at site




8.4 Summary of Recommendations
[Insert paragraphs explaining why these turbines were chosen, their estimated kWh production, and how it aligns to the needs of the customer.  Justify your recommendations.]
Option 1
	Site, turbine, and tower


	Recommended trenching route

	Total trenching distance

	Estimated annual production

	Estimated energy offset by the system (%) 


	Estimated energy offset ($) in first year
	Estimated annual greenhouse gas reduction


	Additional comments

	



Option 2
	Site, turbine, and tower


	Recommended trenching route

	Total trenching distance

	Estimated annual production

	Estimated energy offset by the system (%) 


	Estimated energy offset ($) in first year
	Estimated annual greenhouse gas reduction


	Additional comments

	






Option 3
	Site, turbine, and tower


	Recommended trenching route

	Total trenching distance

	Estimated annual production

	Estimated energy offset by the system (%) 


	Estimated energy offset ($) in first year
	Estimated annual greenhouse gas reduction


	Additional comments

	




9.0 Financial Analysis
9.1 Disclaimers  
· All numerical values in this report are estimates.  
· Proper legal counsel, along with IRS guidance, is required to definitively determine the tax ramification of installing a solar electric system.
· To get an accurate installed cost of the system, get at least three bids from qualified small wind installers.
· The information provided here should NOT be considered legal advice.
9.2 Interconnection and Net Metering
Most small wind energy systems installed today are direct “grid-tied” systems with no battery backup.  Essentially the utility’s power grid acts as the storage (in place of batteries) for any excess power produced by the wind energy system.  This not only eliminates the cost of the batteries, it also eliminates the required monthly maintenance and periodic replacement expenses. 

By federal mandate, most utilities must credit the system owner for the excess electricity that their renewable energy system generates.  In many states, all investor-owned and municipal utilities are required to net meter, meaning they credit the owner at the retail rate for excess energy produced by their wind energy system, up to a limited system size.  Some utilities will have a modified net-metering cap and/or rate, will require systems to net-meter either monthly or annually, and may award either retail rate or avoided cost for any excess electricity produced.  Net metering policies vary widely by state and electrical utility.  Visit www.dsireusa.org to find more information about interconnection requirements and net metering policies in your area.

A noticeable disadvantage of direct grid-tied systems is that when there is a power outage and the utility power grid goes down, the interconnected system goes down as well.  There is no back-up power because there are no batteries.  In most areas, power outages are not a significant problem, so this is not a major issue.  The reduced cost and maintenance of a grid-tied system (without batteries) compensates for the inconvenience.  It is possible to install battery back-up for a grid-tied system in order to power critical loads of the clients’ choosing, but these “bimodal” systems significantly add to the cost of the wind energy system and reduce the overall operating efficiency.
[Explain specific interconnection requirements and net metering policies, as they pertain to the client, and attach applicable documents to Appendix.]
9.3 Incentives
Available incentives specific to your project can be found at www.dsireusa.org.  You may be eligible for one or more grants, low-interest loans, tax credits, or special buyback rates or “tariffs.”  The following list describes incentives that may be applicable to your site.

1. Utility incentives:
[Explain available utility incentives, buyback rates, or programs in detail, and how they can affect system costs.]

2. State incentives: 
	[Describe any state incentives or programs applicable to the customer.]

3. Federal tax credit:
The tax credit is 30% of the total system cost with no maximum credit. The current program is set to expire at the end of 2016.  Consult your tax advisor to determine how these rewards will affect your personal finances. 

4. USDA REAP grants and loans:
If 50% or more of a customer’s gross income results from agricultural operations, he or she may be eligible for USDA Rural Energy for America Program (REAP) grants and loans, which can help finance energy efficiency and renewable energy systems.

[If applicable, add more information and how it specifically applies to the client.]

5. Tribal grants and loans:
The Tribal Energy Program (TEP), run through the US Department of Energy, offers grants and financing for systems located on tribal lands.

[If applicable, add more information and how it specifically applies to the client.]

6. Other incentives:
	[Describe any other incentives available to the client.]

9.4 Estimated System Costs
The installed cost for a wind energy system includes materials and labor – foundation (concrete) for tower and/or guy wire anchors, tower assembly, crane rental, trenching, installing the balance of system, and associated wiring.  Costs can vary, depending upon soil type, tower type and height, wire run length and trenching, accessibility issues, component choices, commodity prices (copper, steel, concrete), and distance to installer’s place of business (travel expenses) – just to name a few variables.  

Other financial considerations include (but are not limited to) maintenance costs, insurance, permitting costs, application fees, monthly electrical utility fees, loan interest, depreciation, income taxes, and property taxes.  (www.dsireusa.org contains information regarding tax exemptions for each state.)

Cost estimates are computed based on an average installed cost in a state/region, and are given as a range (instead of an exact number) to account for variability in contractors, components and installation costs, and a fluctuating market.  The costs in this report are estimates only; installers will provide actual installation costs.  This report only reflects prices for grid-connected systems without batteries.

Option 1
	Turbine and Tower Type
	

	kWh/Year
	

	Typical* Installed Cost
	(range)

	Federal Tax Credit (30%)
	

	State Incentives
	

	Utility Incentives
	

	REAP Grants
	

	Tribal Grants
	

	Other
	

	Installed Cost after Credits, Grants, and Incentives
	(range)




Option 2
	Turbine and Tower Type
	

	kWh/Year
	

	Typical* Installed Cost
	(range)

	Federal Tax Credit (30%)
	

	State Incentives
	

	Utility Incentives
	

	REAP Grants
	

	Tribal Grants
	

	Other
	

	Installed Cost after Credits, Grants, and Incentives
	(range)




Option 3
	Turbine and Tower Type
	

	kWh/Year
	

	Typical* Installed Cost
	(range)

	Federal Tax Credit (30%)
	

	State Incentives
	

	Utility Incentives
	

	REAP Grants
	

	Tribal Grants
	

	Other
	

	Installed Cost after Credits, Grants, and Incentives
	(range)



*Costs are estimated using current publications, as well as manufacturer, distributer, and/or installer prices.  

[Explain how you determined the “Typical Installed Cost.”]

9.5 Maintenance and Insurance
Wind turbines are moving machines that live outdoors, fully exposed to the elements, year-round.  They WILL require maintenance, both scheduled and unplanned.  If this thought frightens or worries you, you may want to consider solar power.
Most installers recommend setting aside 1% of the total system cost (before tax credits, grants, and incentives) each year into an account or fund to repair or replace parts of the system as needed.  This doesn’t mean you’ll spend that amount each and every year, but it’s a good guideline for saving up for those “bigger” projects.  Annual or biannual preventative maintenance tasks typically include torqueing fasteners and wires, greasing bearings, changing oil, and checking brakes.  

Your installer will discuss maintenance options and packages with you, depending upon which system you choose.  Remember that a wind turbine is a long-term investment, and it should be treated as such.  With proper care and maintenance, your system can last for decades.

[Insert general maintenance requirements and costs for all options.]

Insurance is highly recommended, if not required for your wind energy system.  In most homeowner policies, it is recognized as an appurtenant structure and is covered by a typical $300,000 policy.  Check with your insurance agent for quotes and restrictions.  You can also check www.dsireusa.org for more information, and to see if your state or local government requires insurance coverage, and at what level.

9.6 Lifetime Cost per kWh
Lifetime cost per kWh is a much more accurate and descriptive way to estimate the “payback” of a wind energy system than a simple Return on Investment (ROI) calculation.  Recall that Section 1.2 of this report shows the price you are paying per kWh of electricity from your utility.  Now you can compare the price you’re currently paying for electricity (xx cents per kWh), versus what it will cost per kWh to produce 25 years worth of energy with a wind turbine.  

When considering all of this information, remember that the cost per kWh from an electrical utility often changes, and will likely increase significantly over the next 25 years.  (What was the cost of electricity per kWh 25 years ago?)

Estimated lifetime cost per kilowatt-hour (kWh) assumes a 25-year life of the wind energy system and is calculated using the following equation:

Cost per kWh = System cost (after incentives) + 








Option 1
	Annual maintenance costs 
	$

	x 25 years =
	$

	

	Annual kWh production
	kWh

	x 25 years =
	kWh



[System cost +  = $0.xx per kWh for Option 1]


Option 2
	Annual maintenance costs 
	$

	x 25 years =
	$

	

	Annual kWh production
	kWh

	x 25 years =
	kWh



[System cost +  = $0.xx per kWh for Option 2]


Option 3
	Annual maintenance costs 
	$

	x 25 years =
	$

	

	Annual kWh production
	kWh

	x 25 years =
	kWh



[System cost +  = $0.xx per kWh for Option 3]

10.0 Follow Up and Next Steps

A. Energy efficiency is always a cheaper option than installing a renewable energy system with more capacity.  In addition to using efficient appliances, lighting is another area where surprising savings can be realized by switching from incandescent to Compact Florescent Lights (CFLs) in fixtures that are on more than one hour a day.  

For example, kitchen lighting that utilizes five 75-watt bulbs and is on for an average of six hours per day uses 821 kWh annually.  (5 x 75W x 6 hrs x 365 days = 821 kWh/yr.)  The same lighting with CFLs would use approximately ¼ of that, or 205 kWh annually.  That is a savings of 51 kWh each month and $78.00 each year – for just changing five bulbs!

B. If you want to do a more detailed load analysis on your own, buy or rent a wattmeter.  You can plug any electrical appliance into this meter and then plug the meter into the wall.  The wattmeter measures the amount of electricity used for the length of time that it is plugged in.  Make sure that you leave it plugged into the appliance long enough to get a good sampling of its normal energy use. For example, 24 hours on a refrigerator may not be enough if you use it more frequently on the weekend than you do during the week.  

Try to find out how much each appliance in your home is contributing to your electrical consumption.  Wattmeters like the “Kill A Watt” are inexpensive and available at some big box and hardware stores, and in some cases are also available to check out from your local library.  Once you understand where your electricity is being used, you will be able to better determine if replacing an appliance or switching to another form of fuel (such as LP or natural gas) would be a good option in the long term.
C. Decide if the economics of a wind energy system work out to your satisfaction based on costs, incentives, and energy production provided in this report.  


Next Steps:

1. If you choose to go ahead with a wind energy system, contact qualified installers in your area to get actual price estimates.  Find NABCEP Certified Installers at www.nabcep.org/installer-locator.  The North American Board of Certified Energy Practitioners (NABCEP) no longer offers the exam to become a Certified Small Wind Installer, but the credential that did exist is still recognized and honored.  No other organization offers certification of small wind installers.  Your site assessor can also help you find local installers.  Check with your local incentives agency to see if a NABCEP installer is required to be eligible for and take full advantage of any grants or incentives. 

2. If you haven’t done so already, consider visiting some residential wind installations first-hand and speak with the owners about their experience.  Most wind turbine owners are more than happy to talk about their systems.  

3. Check with your insurance agent to make sure your home’s liability coverage will be sufficient to meet those required by the utility for your parallel generation contract –typically a minimum of $300,000 in liability coverage.

4. Obtain and complete the parallel generation contract with your utility.  The installer you choose should be helpful in filling out such forms and obtaining any required permits.

5. Be sure that all utility agreements, financial incentive paperwork, and any other required approvals/permits are submitted prior to purchasing any equipment or signing any contracts.






Educational Resources
· Find addition information about state incentives at www.dsireusa.org 
· Home Power Magazine/Website (www.homepower.com) – case studies and stories of renewable energy installations around the country
· Midwest Renewable Energy Association (MREA) (www.midwestrenew.org) – courses and workshops in wind energy, PV systems, solar hot water, and location of the annual Energy Fair (June, WI)
· Small Wind Certification Council (SWCC) (www.smallwindcertification.org) - certified turbines, rated output, and estimated annual production
· Distributed Wind Energy Association (DWEA) (www.distributedwind.org) – not-for-profit trade organization to promote expansion of distributed wind energy at state and federal levels
· American Wind Energy Association (AWEA) (www.awea.org) - national trade association for wind of all sizes
· Small Wind Toolbox – www.renewwisconsin.org/wind/windtoolbox.htm - for downloadable one-pagers addressing frequently asked questions about small wind
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12.0 Appendix

[Insert documents used and referred to throughout the report.]
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