
E 491 – sdmay19-26 
115kV / 34.5kV SOLAR POWER PLANT/SUBSTATION DESIGN 
PROJECT  
Week 7 Report 
Monday (10/15/2018) – Sunday (10/21/2018) 
Client: Black & Veatch 
Advisor: Venkataramana Ajjarapu 
Team Email: sdmay19-26@iastate.edu 
 
Team Members: 
Katayi Katanga – Communication Leader 
Nur Shuazlan – Meeting Scribe 
Yao Cheah – Website Manager #1 
Ahmed Sobi – Team Leader/Layout Designer #1  
Chufu Zhou – Website Manager #2/Layout Designer #2 
Tam Nguyen – Report Manager 
 
Weekly Summary: 
This week we had a meeting with our client and advisor, and we talked about voltage drop 
calculations, ground coverage ratio, final solar layout, collector, and feeder. Then, we kept the 
same groups to continue to work on array wiring diagram, conductor sizing and type, voltage 
drop calculations, collector AutoCAD and parameters calculation, and feeder drawing. 
 
Summary of Client/Advisor Meeting: 
- YJ did safety moment. 
- First, we talked about voltage drop calculation. Then, we figure out the value of power per 

rack that we got from the template does not match the calculation from the array parameter 
tool. Therefore, we still need to work on final plant layout and voltage drop calculation. 

- Second, we talked about ground coverage ratio 
Using the supplementary software provided, students design the layout and ground Coverage 
ratio by given: 
Row space = height of rack + tan(tilt angle) = 13.65 ft 
Pitch = height of rack + row space 
GCR = height of rack/pitch = 0.52 
 
 
 
 
 
 
 
 

Single Array Layout: 8x22 Racks With 2 Removed, 1 Inverter, 22 CBs, ILR: 1.29 



 

 

 
 
 
 
 
 

Solar Plant Layout: 36 Arrays, 36 Inverters 



 

- Lastly, we talked about Collector and Feeder about what we researched last week. Then, the 
client wanted us to start working on design our own collector and feeder by AutoCAD. 

 
Past Week Accomplishments: 
Katayi and Nur:- 

- They updated the voltage drop calculations across the cables from the solar panels to the 
combiner boxes and combiner boxes to the inverter using a template provided by the 
client. The pictures below are the results. 

 
 
 
 
 
 
 
 
 



 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Ahmed and Chufu: 
 

- Transformer rating calculation  
- output collector current calculation  
- AutoCAD drawing 
- Modifying the collector parameters  bases on the calculations  

 

 



 

 

 
 
 
Tam and YJ: - 



 
- Conductor for Feeder Line  

Aluminum Conductor Steel Reinforced (ACSR) 
High-purity aluminum for good conductivity, low weight, and cost 
Zinc coated steel core wire is for strength to support the weight of the conductor (lower 
elasticity from deformity) 

 
- About ACSR 

Given from the AutoCAD, the size that we are choosing for ACSR is 556.5KCM. 
Which one of these should we choose?  
Current per feeder = 4 x 123 A  

      = 492 A 

 
 



 
 
 
Pending Issues: 

- In the voltage drop calc template, what is “one way distance not to exceed” referring to? 
 
Plans For Next Week: 
 
Kat and Nur:  

- Rearrange solar plant components in array rows 11 and 12 
- Produce final versions of solar layout and voltage drop calculations based on client’s 

feedback 
 
Tam and YJ: - 

- Finalize everything about feeder. 
 
Amed and Chufu: - 

- Finalize everything about collector. 
 
Individual Contributions 
 

Team Member Individual Contributions Hours Cumulative 
Hours 

Katayi Katanga Did research on: 
- Voltage drop 
- NEC 

 
Created/Performed: 

- Voltage drop calculations 
- Conductor Sizing 
- Plan for wiring 
- Attend all meetings 

      10 87 

Nur Shuazlan Did research on: 
- Voltage drop 
- NEC 

 
Created/Performed: 

- Voltage drop calculations 
- Conductor Sizing 
- Plan for wiring 
- Attend all meetings 

10 
 
 
 

89 
 
 
 



Yao Cheah (YJ) Did research on: 
- Conductor for feeder 
- Surge arrestor properties 

 
Created/Performed: 

- Attended all meetings 
- Did safety moment 

8.5 62 

Ahmed Sobi Did research on: 
- 3 phase  transformer rating  
- Inverter specification  
- Inverter skid layout  
- Output current of the 

transformer  
 
Created/Performed: 

-  Skid parameters  
- AutoCAD pdf version  
- calculation for collector 

parameters  
- Attended all meetings 

17.5 80 

Tam Nguyen Did research on: 
- Conductor for feeder 
- Price of surge arrester 

 
Created/Performed: 

- Weekly report 
- Meeting agenda 
- Attend one meeting  

6 64.5 

Chufu Zhou Did research on: 
- 3 phase  transformer rating  
- Inverter specification  
- Inverter skid layout  
- Output current of the 

transformer  
Created/Performed: 

-  Wiring diagram of array layout 

12 59 

 
Team Hours: 64 
Cumulative Team Hours: 441.5 


