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Agenda
● Safety Moment
● Calculation Documents
● AutoCAD Update
● ETAP
● Feedback



Safety Moment - Safe lifting techniques 

Chicheng

● Back injuries are one of the five main types of workplace 
injuries, and 75% of workplace-related back injuries occur 
during a lifting task.

● To avoid back injuries, safe lifting techniques required.

○ Holding the load as close to body as possible, level 
with belly button. 

○ Keeping shoulders in line with hips as move (don't 
twist your trunk). 

○ Changing direction with feet and leading with hips.
○ Taking small steps and keeping a good grip with all 

fingers. 
● To set down the heavy objects

○ Keep the load close to body and back straight or 
slightly arched.

○ Squat down, bending only at the knees and hips.
○ Tight stomach muscles when lower yourself.
○ Kneel on one knee if necessary. 

 
Source Link  Image Link

https://www.thepromove.com/news/blog/proper-lifting-techniques-used-by-professional-movers

https://www.mayoclinic.org/diseases-conditions/eyestrain/symptoms-causes/syc-20372397#:~:text=Complications,reduce%20your%20ability%20to%20concentrate.
https://www.benq.com/en-us/knowledge-center/knowledge/how-long-does-eye-strain-last.html
https://www.thepromove.com/news/blog/proper-lifting-techniques-used-by-professional-movers


High Side Breaker CTs

6 CTs, 1 per phase 
on each side of the 
breaker

Liam

Image Link

XFMR also has 12 
available CTs

https://link.springer.com/referenceworkentry/10.1007/978-3-319-72538-3_5#Sec8


Low Side Breaker CTs

Assuming 3 CTs, 1 per 
phase on one side of the 
breaker

Changed low side 
breaker to SF6 model 
from vacuum model

Liam



Relays

Changed SEL-451 to SEL-352

Intended to use SEL-451 as a breaker protection relay, however SEL-352 is 
specifically designed for this purpose and will require fewer instrument 
transformer connections (352 is also slightly cheaper).

This will fit better with our low side breakers (assuming 3 CTs per low side 
breaker)

Note: This will require some DC and cost recalculations, however the differences 
should be small enough to avoid any changes to battery calculations

https://selinc.com/products/352/

Liam

https://selinc.com/products/352/


Calculations

Bell & Liam

Battery Charger Equation:

A = Battery charger output current (A)
L = Continuous load current (A)
AHR = Amp hours removed of the battery system (Ah)
K = Efficiency factor (1.15 for flooded lead acid, 1.4 for NiCa)
T = Recharge time (hours)

Our system has a 100 Ah capacity with 60 Ah 
removed, and uses flooded lead acid 
batteries. Our continuous load is 3.576 A. 
Typical recharge times are usually 8, 12, or 24 
hours.

A recharge time of 8 hours results in a charger 
output of  12.201 A.

A recharge time of 12 hours results in a 
charger output of  9.326 A.

A recharge time of 24 hours results in a 
charger output of 6.451 A.



Relay Setup

High side:
5 sets of CTs

Low side:
13 sets of CTs
8 sets of PTs

Liam



Calculations - BOM

Eli & Liam



AutoCAD - Updates

Eli & Eduardo



AutoCAD - Updates

Eli & Eduardo Web Link Drawing Link

Steel Lid, 20” W x 12” D

BHS2012-120

https://www.trenwa.com/trench-products/hs20-road-crossing-trench/
https://www.trenwa.com/wp-content/uploads/BHS_drawings/BHS2012-120.pdf


AutoCAD - Grounding

Eli & Eduardo

SDMAY23-27 had 315 
grounding rods

We have rods = total length/length each
 = 765 after recalculations



AutoCAD - Updates

Eli & Eduardo



AutoCAD - Updates

Eli & Eduardo



AutoCAD - Updates

Eli & Eduardo



ETAP PV & Substation Power Flow Analysis

Error Codes:
● Model could not converge 

in number of iterations



ETAP PV & Substation Power Flow Analysis



ETAP PV & Substation Power Flow Analysis



ETAP_Substation Power flow analysis



Feedback and Updates
- Tasks: Updates

- Bell: Design documents
- Liam: Confirm battery calcs, confirm relay/CT/PT connections, update BOM
- Eli: 
- Baylor: 
- Eduardo: 
- Chicheng: 

Questions
- Cybersecurity?
- Transformer Location?
- Labor Cost?


