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Safety Moment - Personal Protect Equipment for Solar Workers

The use of personal protective equipment (PPE) is vital for safeguarding 

workers during solar installations. Key PPE items for solar workers typically 

include: 

• Hard hats. 

• Protective gloves. 

• Steel-toed, rubber-soled footwear. 

• Safety glasses or goggles. 

• High-visibility vests 

• Fall protection harnesses 

Providing workers with the right PPE is essential for maintaining a safe and 

secure job site, reducing the risk of injury.
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https://www.buff.com/safety/solar-panel-installers/
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Project Information
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Substation Overview
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• Power enters the substation via high-voltage transmission lines, typically 

around 115 kV. Transformers within the substation then step this voltage 

down to a lower level, such as 34.5 kV, for distribution. The power flows 

through switchgear, which serves to manage and protect the system in case 

of a fault or emergency. Finally, the voltage reaches the busbars, which 

distribute the electricity across various outgoing lines for further delivery to 

the grid or local networks.



Click to edit Master title style

5

Solar Farm Overview
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• Covers the key components and operation of the solar power site. It includes 

the types and arrangement of solar panels, how they convert sunlight into 

DC electricity, and the use of inverters to convert it to AC. It also explains 

the layout of the field for optimal sunlight exposure, potential use of tracking 

systems, and how the energy is transmitted to the substation for grid 

integration. Optional elements like energy storage may also be included.
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Requirements - Deliverables
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Requirements - Classes
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• EE 3030: Energy Systems and Power Electronics 

• EE 4550: Introduction to Energy Distribution Systems 

• EE 4560: Power System Analysis I 

• EE 4570: Power System Analysis II 

• EE 4580: Economic Systems for Electric Power Planning
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Engineering Standards
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• There are engineering standards that we will follow from IEEE. They are not 

requirements but using these standards will provide a more solid design and 

ensure reliability and compatibility with the rest of the power grid.

• Some examples of standards we will follow are:

• IEEE 485 – Sizing of Lead Acid Batteries

• IEEE 1584 – Guide for Performing Arc-Flash Hazard calculations
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Engineering Standards
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• We will also follow the National Electrical Code (NEC) for our designs 

which will help us with our voltage drop calculations and cable sizing.



Click to edit Master title style

10

Engineering Software

AutoCAD

● Use for Drawings, Models, 

Documentation

Bluebeam

● Use for simple markups, 

document management and 

collaboration

ETAP 

"Electrical Transient Analyzer Program"

● Use for the design, analysis, optimization, 

and renewable integration of electrical power 

systems
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Problem Statement
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• Due to increasing Renewable Energy requirements for utilities, a 115/34.5kV 

Distribution substation and 60MW Solar Plant will need to be designed by 

Iowa State University. Our team has been tasked with designing a 60 MW 

solar farm and a 34.5/115 kV substation. We are expected to produce many 

deliverables such as drawings, calculations, layouts, and simulation results. 

The final product should reflect a completed design that is ready for 

construction.
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List and description of related products
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Description of market gap
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Description of market gap
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Current Shortcomings:

• Limited Clean Energy: Lacking sufficient renewable energy sources to meet growing demands.

• Outdated Technology: Existing solar farms use older technologies that aren't as efficient or effective.

Our 60MW Solar Farm Solution

• Adding Generation: Increasing the available clean energy supply to meet growing demands.

• Advanced Technology: Utilizes the latest solar technology to ensure maximum efficiency and reliability.

Immediate Benefits

• Meet Energy Needs: Directly addresses the shortfall in renewable energy availability.

• Economic and Environmental Gains: Reduces reliance on costly non-renewable energy and cuts down carbon 
emissions, promoting a greener economy.
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New ideas generated by product research
11 5 / 3 4 . 5 k V  S o l a r  P l a n t  &  S u b s t a t i o n

18



Click to edit Master title style

1919

Bifacial Solar panels Perovskite Solar Cells Advanced Solar Tracking 

Systems



Click to edit Master title style

20

Conclusions
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Conclusions
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• Clean Energy: Our 60 MW solar farm and substation will meet the needs for more renewable energy

• Latest Technology: We will be using the newest technology to make sure our solar farm is highly efficient 
and performs well for many years in the future

• Great for the environment: Our solar farm provides a source of clean energy to the grid, promoting 
environmental stewardship and aiming to reduce carbon emissions
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Questions
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Thank You 


