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Figure 1 Modern Electric Power System

2



akimber@iastate.edu

3

mailto:jhbilsten@netamu.com
mailto:akimber@iastate.edu
mailto:gocet25@iastate.edu


The Description of Project

Figure 2 Industrial Consumer GIS map
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Figure 3  The position of Algona
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Current Status

Figure 4 2016-2017 AMI data Figure 5 2016-2017 daily average Power 
Factor
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Figure 6 The brief power system 
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Timeline

Figure 7 Timeline of project
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Software & Database
Milsoft 

● Voltage Drop 
● Basic PV Analysis 
● Effects of voltage profiles for various times 
● Harmonics 
● Effects of EV charging    

DGR Engineering
● DeWild Grant Reckert Engineering
● Professional Engineering company 
● Work for civil engineering, water systems, electrical 

distribution

Figure 8 Milsoft Utility Solutions 

Figure 9 DGR Engineering 9
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Original Model
Original Model

● Milsoft software

● Primary feeder EB5

● Secondary feeder 1

● Two Pad Mounted Transformers

● Two switches

Figure 10 The DGR Milsoft model for 
the industrial consumer
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Geographical Route Design

Figure 11 Geographical route 
Design I

Figure 12 Geographical route Design II Figure 13 Geographical route 
Design III
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Figure 14 Model I (Based on DGR model Load) Figure 15 Model II (Based on the AMI data) 
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Voltage Drop Report

Figure 16 Voltage Drop Report with Model I
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Overhead & Underground 
Advantage of Underground cable:

● Low Transmission loss

● Absorb Emergency power loads

● Less Susceptible to the impacts 
of severe weather

● Less Maintenance Cost
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Figure 17 UG & OH Riser
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Cable Type 
● 15KV Underground Distribution Cable
● All made with Aluminum
● For Two Models: 

 

        Figure 18  Figure Type                                   Figure 19 Model feeder type

        *EPR:  Ethylene Propylene Rubber
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Cable Length
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Figure 20 Cable length

● Line A : 69 ft (4/0 220 EPR 
1/3)

● Line B: 1841 ft (4/0 220 EPR 
1/3)

● Line C: 991.52 ft (4/0 220 EPR 
FULL or 350 220 EPR  1/3)

● Line D: 981.71ft (4/0 220 EPR 
1/3)
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Cost of Cable
We recommend Okonite Company productions:

● 4/0 220 EPR 1/3 : 160-23-3081 ---$4.63/ ft, total around:$40167  (Line A, B, D 
Together)

● 4/0 220 EPR FULL: Need Special Order, total: Unknown（Model I, Line C)
● 350 220 EPR  1/3: 162-23-3090 ---$6.04/ ft, total around: $17967（Model II, 

Line C)

* Price was provided by Wesco Distribution of Des Moines

These numbers represent different types of cable productions 
by Okonite company. 
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Material of Conduit

Different material of conduit pipe such as EMT, IMC, GRC, Sch80 
PVC and Sch40 PVC. After we talked to the client, they prefered 
Sch40 PVC. We list some satisfy productions below:

● United States Plastic Corp (http://www.usplastic.com)

● Grainger (https://www.grainger.com)

● PVC Pipe Supplies (http://pvcpipesupplies.com)
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PVC Cable Price

                 

Figure 21  PVC Cable Price

** “/” means unknown 

        

Price ($/ft) Weight (lbs/ft) Max 
Pressure(PSI)

Temperature(F)

US Plastic 
Company

1.89 0.682 / 33-140

Grainger 
Company

1.84 / 280 /-140

PVC Pipe 
Supplies 
Company

1.15 0.72 280 32-140
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Transformer
● Three phase

● Voltage rating: 13.8KV/480V

● KVA rating:  ( Load Volts*Load 

AMP*1.732)/1000= “X” KVA . 

● Impedance : 5%-7% 

● Frequency: 60Hz 

● Cooling Type: OA/FA
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Figure 22 Pad Mounted Transformer



Cost of Transformer

We calculate the transformer 
cost from ABB Inc that it 
provides a roughly average 
price for us: usually price is 
$17/KVA. 
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Model I ($) Model II ($)

Transformer 
Price

93,500 96,900

Figure 23  Cost of Transformer



Total Cost

         *Y means total cost of the second type distribution cable

Model I ($) Model II ($)

Transformer 93,500 96,900

Cable 40,305+Y 58,389

Conduit Pipe 5,824.89 5,824.89

Total Cost 139,629.89+Y 161,113.89
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Figure 24  Total Cost



Conclusion
● Project Website: http://dec1702.sd.ece.iastate.edu/

● In this project, we designed three different geographic designs and we picked one. 

● Designed two models, one is from DGR model data and one is from 2016-2017 customer AMI data.

● For cable, we provide 3 type cable.

● For transformer, we provide 3 capacity with 4000 KVA, 4200 KVA, 1500 KVA. 

● For conduit pipe, we provide Sch 40 PVC. 
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Question?
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 Thanks for Listening
Have a good day!
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