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The Solar District Cup is a completely analytical competition aimed at designing, financially 
analyzing, and optimizing a solar powered campus or district. The NAU team has been 
assigned to New Mexico State University and has been given a large empty dirt lot away from 
campus near the Geothermal Substation as a primary location for panel placement. While the 
team has already determined the type of panels, amount, and location of placement, a key 
component missing for the financial analysis are the aspects revolving around the construction 
loan that must be taken out to initially fund the installation. 
 
In total, there will be 25,800 panels (pan) and 10 inverters (inv) in use for this design. The 
panels cost $1.06/W and provide 300 Wdc/pan. The inverters cost $888 each. The total cost for 
equipment is: 
 

5, 00 pan 00 .06 0 inv 88 8, 13, 802 8 × 3 pan
Wdc × 1 $

W + 1 × 8 $
inv = $ 2 2 (1) 

 
In addition to equipment, the construction loan needs to account for labor of installation. 
According to the National Renewable Energy Laboratory, electricians cost on average $29.35/hr 
and general laborers cost $19.23/hr [1]. The team is assuming 10 electricians (elect) for 
installation, and 100 manual laborers (man) until further information is provided from the 
competition. An assumption provided by the competition is that construction will take exactly 6 
months. While this is a very inaccurate assumption to make, it simplifies financial projections 
substantially. 
 
Going with the assumption of 6 months for construction completion, electricians and general 
laborers will be working roughly 8 hours a day, 5 days a week, for 26 weeks. The total cost for 
the electricians is determined as: 
 

0 elect [(8 6 weeks) 9.35 ] 305, 401 hr
day × 5 day

week × 2 × 2 $
hr = $ 2       (2) 

 
The total cost for manual laborers is determined to be: 
 

00 man [(8 6 weeks) 9.23 ] 1, 99, 201 hr
day × 5 day

week × 2 × 1 $
hr = $ 9 9         (3) 

 
In total it is expected to cost $2,305,160 for installation labor.  
 
The construction loan is the sum of both the equipment costs and installation labor, bringing the 
total to be taken out for the loan to be $10,518,440. In order to account for any unpredictable 
circumstances, a 3% contingency will be added to this amount to ensure that if something goes 
wrong there are additional funds to help cover it. This brings the final total for the loan up to: 
 

10, 18, 40 .03 10, 33, 93.20$ 5 4 × 1 = $ 8 9    (4) 
 



When taking out the loan, there will be a fee of 1% of the total loan cost that will go directly to 
the loan provider. This amount will be: 
 

10, 33, 93.20 .01 108, 39.93$ 8 9 * 0 = $ 3 (5) 
 

Using data provided by the National Renewable Energy Laboratory, the average interest rate on 
a construction loan for solar installation ranges from 3%-5% [2]. The team has chosen 4.5% as 
a more conservative measure in the financial model. Using the assumption that the loan will 
accrue interest during the 6 months of construction, the total amount due after 6 months is 
tabulated in Table 1. 
 

Table 1: Total amount due on construction loan after 6 months 

 
In total after 6 months, the installation of panels and panels themselves will cost 
$14,108,677.34. The team is still determining the payoff period for the loan meaning the total 
price paid for the construction loan is likely to increase relatively substantially by the time it is 
paid off in full.  
 
To illustrate the physical model of the panels in the empty lot, Figure 1 is provided below. 
 

 
Figure 1: Design of panel placement in dirt lot near Geothermal Substation with lidar to show 

effects of elevation 



This final value for the impact of the construction loan shows just how expensive this design is. 
While 14 million dollars is very high, it is important to keep in mind that this number will change 
once final values are determined for the exact number of laborers and electricians, as well as 
how long it will take the loan to be paid off.  
 
Overall, determining a value for the predicted construction loan is very useful to the project as it 
provides a ballpark value for the total cost of the proposed design. This value will be compared 
against final production values of the design to determine the financial viability, and then will be 
compared to the University’s current annual cost for electricity. These are the next steps in 
finishing the financial model and are expected to be completed by the end of spring break, 
March 22. 
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