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Project Description: Review

What:
Design a photovoltaic solar energy and storage system for New Mexico State University that maximizes 
energy offset and financial savings over a 20 year time period [1].

How:
Assume the role of solar energy and storage developer to produce a proposal and analyze electric 
distribution grid interactions for district use [1].

Importance:
The U.S. is moving more towards renewable energy sources and solar is the most cost effective resource. 
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Designs Selected

Four designs were selected for use in the project

1. Dirt lots sized appropriately to consumption

2. Parking structure

3. Solar Awning in quad

4. Science Hall building
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Designs Selected: Dirt Lot
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Figure 1: Dirt Lot Design Figure 2: Dirt Lot Design with Lidar
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Annual Production:
28,537MWh



Designs Selected: Parking Structure
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Figure 3: Student Union Parking Structure Design
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Annual Production:
1,000,506KW



Designs Selected: Science Hall
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Figure 4: Science Hall Design
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Annual Production:
709,565 KW



Designs Selected: Solar Awning

7

Figure 5: Solar Awning Design
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Annual Production:
250,878 KW



Design Descriptions

• The dirt lot is a very large flat open area with enough space to power much of the campus

• The solar awning in the quad is not very practical, but one of the goals of the competition holders is 
to show their solar efforts

• The science building solar array provides power with minimal losses

• The parking structure both provides power with minimal losses and provides covered parking
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Requirements:
1. Implementing solar electric PV 

systems with average hourly energy 
production
a. Dirt lot next to the Geothermal 

Substation [Figure 1]
b. Student Union parking 

structure [Figure 3]
c. Science Hall [Figure 4]
d. Solar awning in the Horseshoe 

Quad [Figure 5]

2. Providing a power flow model (PDF) 
that includes
a. Irradiance profiles [Figure 4]
b. Electrical load profiles
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Table 1: Progress Deliverable Package Content and Evaluation Sheet

Design Requirements
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Requirements:
1. Creating a power purchase 

agreement (PPA) using local, state, 
and federal financial incentives to 
offset financial costs over a 20 year 
time period.

2. Applying all state and federal 
ordinances to ensure we comply 
with local codes and acquire the 
necessary permits for this project
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Table 2: Progress Deliverable Package Content and Evaluation Sheet cont.

Design Requirements
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Design Validation: Dirt Lot
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Seasonal Tilt Analysis
● Peak 2,540 MWh 
● Annual 28,537MWh
● Energy losses 

minimized for system 

Solar Tracking Analysis
● Peak 3,900 MWh
● Annual 38,416 MWh
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Figure 6: Energy Loss and Production 



Design Validation: Analytical Budget

Dirt Lot
• No construction 

cost
• No solar 

tracking cost
• $/Wdc for Utility 

rate [6]
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Figure 7: Total Direct Cost and Bill of Materials 



Design Validation: Financial Savings

• Average yearly electricity bill $1,704,253
• 20 year electricity cost $34,085,060
• Dirt Lot Cost $22,497,398
• Total savings over 20 years $11,587,662
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20 Year Cost without Solar $34,085,060

Cost to Construct Dirt Lot Solar Field $22,497,398

Net Savings $11,587,662

Table 3: Financial Analysis of Dirt Lot



Physical Budget

Available Dollars: $0
Anticipated Expenses: $4095 + taxes

• Travel  
– Driving

• Flagstaff, Az to Phoenix, Az $50
• Phoenix, Az to Flagstaff, Az $50

– Flights
• Phoenix, Az to Atlanta, Ga 

– 8 Tickets @ $365 each + taxes
– Hotel

• Atlanta, GA
– 2 Nights, 4 Rooms @ $1000 total 

Expenses to Date: $0
Resulting Balance: $0
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Schedule: Remainder of Fall Semester

• Implement net metering and state/Federal benefits
• Complete competition deliverables Nov 21st
• More accurate utility bill of campus
• Accurate construction cost
• Cost of leveling dirt lot
• Cost Analysis for solar tracking dirt lot
• Optimize system using cents/kWh
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Failure Modes and Effects Analysis
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Table 4 : FMEA

Elizabeth Griffith, Nov. 05, 2019, 19F09 



Schedule: Spring Semester

Work is broken down based on 
each team members individual 
skills

• Corey - SAM
• Daniel - Aurora Solar
• Elizabeth - Website
• Grant - Finances

Key Tasks:
1. Hardware Review
2. Final Deliverable Package
3. UGRADS

Current Status: On Schedule
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