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● Safety Moment
● Calculation Documents
● Equipment/Pricing Updates
● AutoCAD Update
● ETAP
● Feedback



Safety Moment - Working with Heat & Flames

Bell

Reference: https://www.safetynotes.net/hot-work-safety/ 

Hot work, such as welding, cutting, and heating, involves various hazards related to fire, burn 
injuries, health risks, electrocution, and mechanical and compressed gas hazards. 

1. Fire and Burn Injuries: Hot work generates intense heat, sparks, 
and flames, risk to fires and burn injuries to workers and the 
surrounding environment.

1. Health Hazards: Exposure to welding fumes, gases, and airborne 
contaminants can cause respiratory problems, eye irritation, and 
other health issues.

2. Electrocution and Electric Fire: Inadequate electrical safety 
measures during hot work can result in electric shock, fires and 
endangering workers’ lives and property.

3. Mechanical Hazards: Working with heavy machinery, tools, and 
equipment can lead to injuries such as cuts, abrasions, and 
crushing incidents if proper safety protocols are not followed.

4. Compressed Gas Hazards: Improper handling and storage of 
compressed gas cylinder can result in explosions, gas leaks, and 
other hazards, leading to severe injuries and property damage.

● Hot Work Permit
● Zero LEL Level
● Isolation and Gas Testing
● Welding Booth and Fire Blankets
● Protection for Elevated Work Areas
● Compressed Gas Cylinder Safety
● Good Housekeeping
● Fire Extinguishing Equipment
● Fire Watcher
● Inspection of Equipment
● Proper Equipment Placement
● Generator Safety
● Cable and Equipment Placement
● Personal Protective Equipment (PPE):

Hazards: Safety Precautions/Control Measures:

NFPA 51B: Standard for Fire Prevention During Welding, Cutting, and Other Work,

Image link

https://www.safetynotes.net/hot-work-safety/
https://www.safetynotes.net/potential-fire-hazards-in-your-home/
https://gpavan.com/En/2023/08/28/dangers-of-hot-work-and-methods-of-prevention-and-promotion-of-safety/


Calculations

Bell

AC Load Calculation : 

https://docs.google.com/spreadsheets/d/1hwF8cv3VBiy1_Yih5wwwBzs9P8UB_BBc/edit?usp=sharing&ouid=101132689819119398819&rtpof=true&sd=true 

Total worst case load: 
37.267 kW or
40.994 (10% worst case 
scenario added)

https://docs.google.com/spreadsheets/d/1hwF8cv3VBiy1_Yih5wwwBzs9P8UB_BBc/edit?usp=sharing&ouid=101132689819119398819&rtpof=true&sd=true


Calculations

Bell

DC Load & Battery Sizing : 

https://docs.google.com/spreadsheets/d/1xRuwZ2yvrR49pMpPJpyQim3Ds8Mtx1fYL_kV4MVxrck/edit?usp=sharing 

https://docs.google.com/spreadsheets/d/1xRuwZ2yvrR49pMpPJpyQim3Ds8Mtx1fYL_kV4MVxrck/edit?usp=sharing


Calculations

Bell

Grounding calculation: 

https://docs.google.com/spreadsheets/d/1xRuwZ2yvrR49pMpPJpyQim3Ds8Mtx1fYL_kV4MVxrck/edit?usp=sharing 

Task : Find outer dimension of substation fence 

160’ by 100’ (ft) or
48.768 by 30.48 (m)

https://docs.google.com/spreadsheets/d/1xRuwZ2yvrR49pMpPJpyQim3Ds8Mtx1fYL_kV4MVxrck/edit?usp=sharing


Calculations

Bell

Bus calculation: 
1. Ampacity
2. Bus Force
3. Maximum Allowable Span 

https://docs.google.com/spreadsheets/d/1B0NZYBSkD5nU1I6lLadosi6QVMOQBY21F-alNrFIGwY/edit?usp=sharing 

Task : 

https://docs.google.com/spreadsheets/d/1B0NZYBSkD5nU1I6lLadosi6QVMOQBY21F-alNrFIGwY/edit?usp=sharing


Alternative Relays

Liam

● GE Multilin T35: Transformer protection relay specifically designed for ring bus 
setups, offers differential current and phase overcurrent protection
https://www.gegridsolutions.com/multilin/catalog/t35.htm

● ABB REU615: Busbar under/overvoltage protection, frequency monitoring, and 
optional arc flash protection
https://new.abb.com/medium-voltage/digital-substations/protection-relays/voltage-protection-and-control/voltage-protection-and-control-reu615-iec

● ABB RET630: Transformer differential, thermal overload, voltage, and hotspot 
protection
https://new.abb.com/medium-voltage/digital-substations/protection-relays/transformer-protection-and-control/transformer-protection-and-control-ret630-iec

● Schneider Electric PowerLogic P3U: Universal protection relay with overcurrent 
detection, breaker failure detection, and reclosing capabilities
https://www.se.com/us/en/product/REL52052/universal-protection-relay-powerlogic-p3u-3ct-1io-ringlug-1vt-8di-8do-48230v-di110v-2rj45-ansi/?range=64884-powerlogic
-p3-protection-relays&parent-subcategory-id=4655&selectedNodeId=12144299041

https://www.gegridsolutions.com/multilin/catalog/t35.htm
https://new.abb.com/medium-voltage/digital-substations/protection-relays/voltage-protection-and-control/voltage-protection-and-control-reu615-iec
https://new.abb.com/medium-voltage/digital-substations/protection-relays/transformer-protection-and-control/transformer-protection-and-control-ret630-iec
https://www.se.com/us/en/product/REL52052/universal-protection-relay-powerlogic-p3u-3ct-1io-ringlug-1vt-8di-8do-48230v-di110v-2rj45-ansi/?range=64884-powerlogic-p3-protection-relays&parent-subcategory-id=4655&selectedNodeId=12144299041
https://www.se.com/us/en/product/REL52052/universal-protection-relay-powerlogic-p3u-3ct-1io-ringlug-1vt-8di-8do-48230v-di110v-2rj45-ansi/?range=64884-powerlogic-p3-protection-relays&parent-subcategory-id=4655&selectedNodeId=12144299041


Equipment Pricing

Liam

● 115 kV Breaker: $95,000 - $100,000
https://www.bid-on-equipment.com/electrical-and-electronic/electrical-equipment/control-panels-and-switchgear/280392~siemens-sf-hexafluoride-substation-circuit-breaker---115
-kv-new-surplus.htm

● Pricing Website
https://peguru.com/substation-cost-estimator/
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.icc.illinois.gov/downloads/public/edocket/534802.PDF

● The Illinois Commerce Commission is a quasi-judicial tribunal that regulates public 
utility services in the U.S. state of Illinois

● Example costs from site
○ 100 MVA Transformer: $1,500,000
○ 138 kV Breaker: $80,000
○ 35 kV Breaker: $35,000

Notes: 
Prices from this site seem to match suggested prices when additional 
25% is applied. Website offers very extensive equipment options.

https://www.bid-on-equipment.com/electrical-and-electronic/electrical-equipment/control-panels-and-switchgear/280392~siemens-sf-hexafluoride-substation-circuit-breaker---115-kv-new-surplus.htm
https://www.bid-on-equipment.com/electrical-and-electronic/electrical-equipment/control-panels-and-switchgear/280392~siemens-sf-hexafluoride-substation-circuit-breaker---115-kv-new-surplus.htm
https://peguru.com/substation-cost-estimator/
https://www.icc.illinois.gov/downloads/public/edocket/534802.PDF


AutoCAD - Array Renumbering

Eli
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AutoCAD - Array Renumbering

Eli



AutoCAD - Equipment Schedules

Eli



AutoCAD - One Line Plan View 

Eduardo



AutoCAD - SS Section View

Eduardo



ETAP - Substation 

Baylor & Chicheng



ETAP -  PV Power Flow 

Baylor



ETAP -  PV Power Flow 

Baylor



Feedback and Updates
- Tasks: Updates

- Bell: 
- Liam: 
- Eli: 
- Baylor: 
- Eduardo: 
- Chicheng: 

Questions
- Next steps

-


