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PROJECT OVERVIEW

• Fully design a 60 MW solar plant and its corresponding 115/34.5 kV substation

through site and component selection, modeling, and calculations to ensure our

design meets all requirements

• Provide reliable, renewable energy transmission and distribution to the users of

our plant
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LOCATION

• Deming, New Mexico

• Advantages: 

- Land pricing

- Solar Irradiance

- Our land plot is located near 

transmission lines that our 

substation can connect to
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OVERVIEW OF A 60 MW SOLAR PLANT 

• Within a string, solar panels are connected in 

series to combine their voltages to achieve our 

desired string voltage.

• Strings are connected in parallel within racks, which 

are then fed to a combiner box.

• The combiner box combines the strings and directs it 

to an inverter.

• The inverter converts the electricity from DC to AC 

and includes skids to step up the voltage to 34.5kV.

• The electricity is transmitted to the feeder and carried 

to the substation.
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OVERVIEW OF SUBSTATION – 115/34.5 kV

• Step-up transformer increases voltage from 34.5kV 

to 115kV

• The higher voltage allows integration into the local 

electrical grid.

• Electricity is distributed to end users, including 

homes and businesses.
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REQUIREMENTS

 Functional

○ Solar Farm needs to provide power 24/7 without announced 

announcements

○ Solar Panel needs to work to properly produce clean energy

○ Solar Farm needs to be cost effective and help to save money

 Aesthetic

○ Farm needs to be in calculated rows to maximize the panel efficiency 

and space. Panel efficiency corresponds to power output.

 Safety

○ The solar farm construction and operation must adhere to all applicable 

safety code

 Environmental

○ Solar Panels need to be sustainable and help reduce carbon emissions
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1. PV Module
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COMPONENTS 

2. Combiner Box

- NEMA 4 outdoor-rated 

enclosure.

- High current ratings.

- Utility-scale.

- High protection standards.
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COMPONENTS

3. Inverter

- High efficiency.

- Large power capacity.

- Low total harmonic 

distortion.

- Versatility and scalability.
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ARRAY PARAMETER TOOL



VOLTAGE DROP CALCULATIONS:
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VOLTAGE DROP CALCULATION
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WIRING MATERIALS & COMPONENTS

Property Copper Aluminum

Conductivity High Moderate

Weight Heavy Light

Cost Expensive Affordable

Strength & Durability High Moderate

Corrosion Resistance Excellent Requires treatment

Thermal Expansion Low High
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SYSTEM DESIGN – RACK LAYOUT

Factors Effecting the Rack Layout

- Open circuit voltage (Voc)

- Short circuit current (Isc)
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SYSTEM DESIGN – ARRAY LAYOUT
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SYSTEM DESIGN – ARRAY LAYOUT

Factors Effecting the Array Layout

- Power generated by one rack

- Inverter capacity

- Want DC capacity to be 1.3x the inverter capacity

- Ground coverage ratio

- Effects how much shade is cast onto other panels

- Voltage drop

- Effects placement of combiner boxes and inverter
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ONE LINE DIAGRAM
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SITE PLAN
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PROJECT PLAN

• Project site in Deming, New Mexico
• 311 acres
• Array design fits the plot dimensions
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BILL OF MATERIALS
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FALL GANTT CHART

115/34.5kV Solar Plant & Substation 

Senior Design Project | 2

115/34.5kV Solar Plant & Substation 

Senior Design Project | 21

| Sergio

| 12/10/2024



FALL GANTT CHART
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SPRING GANTT CHART
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SPRING GANTT CHART
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TEST PLAN

ETAP
- Design 
- Analysis 
- Optimization
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CONCLUSIONS

- Schedule Progress

- Group Member Contributions

o Andrew: Bill of Materials, AutoCAD, Component Research

o Ben: AutoCAD, Array Parameter Tool, PV Module Research

o Dallas: PV Module Cost Analysis, Ground Mounting System

o David: Solar Plant Components Selection, Voltage Drop Calculation

o Mohamed: Voltage Drop Calculation, Combiner Box Research

o Sergio: Gantt Chart, AutoCAD, Ground Mounting

- Plans for next semester
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Q&A Session
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THANK YOU
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