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THE PROFESSIONAL SCIENCE MASTERS ð SOLAR ENERGY 
ENGINEERING AND COMMERCIALIZATION (PSM-SEEC) 
PROGRAM AT ASU 

Å  One Year Masters graduate program 

Å  Solar Engineering, Solar Business, Solar Policy 

Å  The Students carry out an Applied Project in place of a Masters Thesis 

Å  The Applied Project Committee has at least one faculty advisor and one industrial 
advisor 

Å  The Applied Project is carried out for a client: 

ÍA Solar design company 

ÍA Solar EPC firm 

ÍA firm in the Electricity Business 

ÍA Municipality 



PROBLEM STATEMENT 

 Climate change, increasing energy demands, and decreasing costs have made 
renewable energy sources more and more attractive 

 As a result, cities are leading the charge toward electricity usage produced by 100% 
renewable sources (ex: Aspen, CO and Burlington, VT) 

 The City of Bisbee wanted to follow suit so they reached out to ASU 

 This project will be focused on an 80-acre parcel of land (part of which will be an 
industrial park) close to the city airport and will represent the first step 



UTILITY SCALE PLANNING 
 

1.    Determining the purpose 

2.   Site evaluation 

3.   Site assessment 

4.   Initial economic calculations 

5.   Survey of policy factors 

6.   Possible project risks 

7.   Community engagement 
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APPROACH 
The solar farm was viewed as a possible solar-powered industrial 
park. 

The design had to consider two embodiments: with and without battery 
storage 

The modeling was done using two solar modeling programs:  1. System 
Advisor Model (SAM) developed by NREL for system energy and 
power performance and 2. Helioscope to produce layouts of the 
system 

In addition a glare analysis was conducted, and the FAA form 7460-1 
will have to be submitted for installation authorization 

Various large scale electricity off-takers had to be identified 
   

  

  



UTILITY SCALE PV SYSTEM DESIGN 

Design Steps 

 

1. Selecting an appropriate site and solving all land 
issues 

2. Carrying out the permitting process for construction 
and operation 

3. Selecting a financing approach including power 
purchase agreements or energy off-take 
agreements 

4. Carrying out PV system and solar field engineering 
and design 

5. Interconnection to the grid 
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SOLAR RESOURCE 



GLARE ANALYSIS 

 FAA requires no yellow flash from any flight path from airport threshold to 2 miles 

Forge Solar 



PV SYSTEM CONFIGURATION 
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A simplified version of a ògrid-tiedósystem 

that changes the DC electrical energy to AC  

electrical energy and transmits that energy to  

the grid 

 



SOLAR FARM DESIGN ð SYSTEM MONITORING 
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Solar Farm Design - Design calculations 
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Shadowing 

between rows 



INVERTER AND MODULE 

ABB 1.5MW Inverter 335W Astronergy Module 



THE SETUP 

 45000 modules and 10 inverters 

 8 modules per string and 5,619 strings in parallel 

 2*12 modules per row for 1873 rows total 

 DC/AC ratio of 1.21 

 Total module area is 24 acres 

 Fixed tilt and directed due south (180°) 
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LAYOUT 


