Solar Worksheet

Solar energy converts sunlight or solar radiation into electricity. Two common forms of solar energy are photovoltaic panels (PV), which are semiconductors that directly generate electricity, and solar thermal plants, which use the sun to create steam to turn a turbine.  The following information is for PV only.
General guidelines when considering solar in Atlantic County:

1. Cost per watt = $7.00

2. Area per watt = 100 square feet per kW

3. Output factor = 1.32
Note: These are general guidelines/averages for Atlantic County and do not apply to all sites. 

Examples of System Size Needed:
Ground solar: Depending on the solar module, each DC (1) kilowatt requires roughly 70 square feet of mounting area. http://www.ascsolar.com/faq.asp
Rooftop solar: Depending on which solar module is used, each DC (1) kilowatt of PV will require roughly 85 square feet of roof space. http://www.ascsolar.com/faq.asp
ACUA has documented existing projects found in the United States, at every (1) kilowatt needs on average about 166 square feet. 
Range of the Size of the System 
(Based on 1 acre = 43,560 square feet)

	Example of System size          needed
	1 kW at 70 sq. ft. (ground)
	1 kw at 85 sq.ft. (roof)
	1 kW at 166 sq. ft. (existing)

	100 kW
	7,000 sq. ft.
	8,500 sq. ft. 
	16,600 sq. ft.

	
	
	
	

	
	
	
	


The existing data that ACUA has observed shows that 1MW is equal to approximately 3.80 acres in current solar projects.
If you know your annual kWh for a building or know how many annual kWh you would like to produce for a building, a few simple calculations will determine system size, cost, and area needed for the system.

System size in kilowatts (kW) 
Note: The output factor varies with individual sites; the 1.32 output factor is an average output factor for Atlantic County sites.
(_____________Annual kWh/1.32 output factor)/ 1,000 = _____________ kW

Cost of the System ($)
(Estimate based on an average of $7 dollars a watt)

_________kW * $7,000 = _____________ Cost of the System 
Area needed for the System (Sq. Ft. and Acres)
Note: Estimate based on 1 acre = 43,560 square feet

Square Feet

(_________kW * 100 square feet) = ____________ Square Feet needed for the System

Acres
(_________kW * 100 square feet)/43,560 = ____________ Acres needed for the System

If you know the amount of area in square feet that you have for a solar project you can determine maximum system size in kW that can be installed in that area, along with cost and output in terms of kWh 

System size in kilowatts (kW) available for this size area
_____________Area (sq. ft)/100 = ______________kW

Cost ($)

_____________kW * $7,000 = ____________Cost

Output (kWh)

_____________kW * 1.32 output factor * 1,000 = ____________kWh
Applying the Information
ACUA Example
Example – A Possible Pump Station Solar Project:
· At ACUA’s pump station in Egg Harbor City 82,800 square feet (ground) has been found to be useable for solar. The amount of kWh’s used at the pump station for the year (2008) was 86,600 kWh. 
Let’s apply to our Equations to determine how much solar we need and how much solar fits:
Using kWh per year
System size in kilowatts (kW) needed to power the pump station 

(86,600 Annual kWh/1.32 output factor)/ 1,000 = 65.61 kW
Cost of this Size System ($)
(Estimate based on an average of $7 dollars a watt)
65.61 kW * $7,000 = $459,270 Cost of the System 

Area needed for this Size System (Sq. Ft. and Acres)
Note: Estimate based on 1 acre = 43,560 square feet

Square Feet

(65.61 kW * 100 square feet) = 6,561 Square Feet needed for the System
Acres

(65.61 kW * 100 square feet)/43,560 = 0.15 Acres needed for the System
Using Area (Square Feet) 
System size in kilowatts (kW) available for this size area
82,800 Area (sq. ft) /100 = 828 kW

Cost ($)
828 kW * $7,000 = $5,796,000 Cost
Output (kWh)

828 kW * 1.32 output factor * 1,000 = 1,092,960 kWh
Note: In this example there is enough land available to build a solar system to meet 100% of the demand of the facility. However, based on total kilowatt usage, only a 65.61 kW system would be recommended.  
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Facility 

___________________________________________________________

Using kWh to find System Size, Cost, and Area needed
Annual kWh 






__________________

Output Factor- Atlantic County



1.32
Size of System Needed (kW)
(                          Annual kWh/1.32 output factor)/1,000 =                 kW
Cost of Panels ($)
_______kW * $7,000 (Average System) =   _______________ Cost
(Note based on average $7 a watt)

Area needed for the System (Sq. Ft. and Acres)

(_________kW * 100 sq. ft.) =                      Square Feet needed for Solar
(_________kW * 100 sq. ft.)/43,560 =                     Acres needed for Solar
Using Area to find System Size, Cost, and Output
Area (square feet)  





__________________

System size in kilowatts (kW)

_____________Area (Sq. Ft.)/100 = ______________kW

Cost ($)
_____________kW * $7,000 = ____________Cost
Output (kWh)
_____________kW * 1.32 output factor * 1,000 = ____________kWh                                                           
