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Project Overview
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Problem Statement

- The United States has become more aware of its carbon footprint and is taking measures to minimize emissions. The 
greenhouse gas with the highest atmospheric emissions, carbon emissions, significantly impacts the environment. 

- Local utilities have contracted Black & Veatch to implement a solar plant to increase their renewable energy sources. Our 
project will focus on Roswell, New Mexico, to implement a new generation system. We are designing a large-scale 60 MW utility 
solar power plant, along with a 34.5/115 kV substation, to provide more clean energy to the area.

Omer Karar
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Project Requirements

○ Design 80 MW DC/ 60 MW AC Solar Farm (Fall 2022)
○ Select Location 
○ Select Panels 
○ Select Combiner Boxes 
○ Select Inverter Skids
○ Voltage drop calculation
○ The codes and Standards NED, IFC, UL
○ Design layout of the Farm 
○ One-line diagram (Protection & Relaying
○ Design Substation to handle Output from Solar Farm (Spring 2023) 

Omer Karar
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User Needs

Madissen Lawrence
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Intended Users and Uses

Madissen Lawrence

● Anyone who uses electricity in New Mexico
○ Homeowners
○ Renters
○ Small businesses

● Utility companies 
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Specific User Needs

Madissen Lawrence

● User: Utility
○ Values clean & consistent energy, efficiency
○ Needs:

■ Quality design
■ Proper location

● High irradiance
● Low humidity
● Flat 
● Low cost land

● User: Electricity Consumer
○ Values consistent and reliable energy powering their homes
○ Needs:

■ Clean energy
■ Cheap energy
■ Reliability
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Components
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Components

Ashton Randolph
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Array Parameter Tool

Ashton Randolph
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Solar Panels

Q Peak Duo XL - G10.2

● 480W

● 53.61 Voc/11.26 Isc

● 44.81 Vmp/10.71 Imp

● 20.7% efficiency 

● 12 year warranty 

Brooke Nelson
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Combiner Box

Shoals 1500V Standard Combiner 

● 1500 VDC

● Output Current of 400 A

● 70 lbs

Brooke Nelson
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ABB central inverter: PVS980-58

● 1500 V (DC) / 690 V (AC)

● Output Current of 4184 A

● 13,000 lbs

Inverter 

Brooke Nelson
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ABB medium voltage pad mounted solution

PVS980-MVP – 2.0 to 4.6 MVA

● 690V - 34.5kV Transformer

● Nominal output voltage (U N(AC)) 12 

kV to 36 kV 2)

● Ambient temperature range 

(nominal ratings) 3) -25 °C to +50 °C

Step Up Transformer 

Brooke Nelson
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CAD Layout
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4 Major Decisions
● Orientation
● Tilt
● Row Spacing

○ Shading
○ Land Use

● Solar Farm Layout
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Voltage Drop Calculations
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Normal Array Voltage Drop Calculations

Jenna Runge 

Requirement Threshold = 5%

Hand Calculation Check - Design Document 3.2.2.4
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Small Array Voltage Drop Calculations

Jenna Runge 
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Bill of Materials

Madison Lakomek
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Wiring Materials & Components 

Madison Lakomek
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Racking Material

Madison Lakomek
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Cost Analysis 

Ashton Randolph
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Moving Forward
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Substation Design

● Substation Key Plan 
● Grounding System 
● Cable Trenching Calculations
● Cables, Bus, Breaker, Switches, Transformers
● Monitoring and Protection 

Jacob Miller
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Questions?


