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Proposed Renewable Energy System Power Output
Methodology:  
· Wind turbine power output was determined using the WindCAD performance model. This model uses a Weibull distribution to determine how winds vary from the average over the course of time.  The wind speed at the Laramie Airport, at a height of 10 meters, was used for the average wind speed at the site (12.5 mph).  The WindCAD program corrects the average wind speed for the actual tower height (75 feet or 22.9 m) and for the air density reduction with altitude (wind turbine performance in Laramie is 20% below the performance obtained at sea level because of the reduced air density).  Data found on the “Wind Turbine Warehouse” website for the Nordtank 65 were used to predict the turbine’s performance.  After determining the power production at the hub, a factor of 0.77 was used to account for transmission losses, winding losses, transformer losses and power line losses.  We also assumed that the wind turbine will require $5,000 in maintenance costs every 5 years.
· Solar power output was determined using the PVWatts performance module available from the National Renewable Energy Laboratory (NREL).  Again, a factor of .77 was used to account for wiring, transformer, and inverter losses.  Data collected from Cheyenne, Wyoming was used to predict performance, because Cheyenne is the nearest site for which solar radiance has been measured over the long term.
Performance:

· The wind turbine should produce 150,000 kilo-Watt-hours (kWh) per year.

· Each 56 panel solar array should produce 15,200 kWh per year.

Economics:

Our analysis indicates that one 65 kW wind turbine two 10 kW solar arrays, and one 1 kW teaching turbine can be installed for $340,000.  We assumed that the cost of power is $0.07 per kWh and that the power cost will escalate at 8% per year for the foreseeable future (this seems like a modest gain compared to the power cost increases of the last 3 years).  We also assumed that the $340,000 could be invested at 5% interest, rather than being used to develop a renewable energy system.  Based on these assumptions, the project will pay for itself in 23 years.






