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Background 

• PacifiCorp serves about 1.8 million customers 
across 6 states within about 136,000 sq. miles 
(about 14 customers/sq. mile) 

• PacifiCorp developed geospatial tools in early 
2003 timeframe and has used the functionality 
successfully 

• In 2013, PacifiCorp began rewriting the geospatial 
tools 

• PacifiCorp serves customers via an extremely 
diverse population of circuits ranging from 10’ 
long to 320 miles of exposure 
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Motivation 
• Historic practices for installation of protective 

devices were widely varied and not always 
explicable 

• Correlating reliability to “zones of protection” 
would enable the company to improve 
reliability at an optimal cost 

• Without some structured method for analysis 
ability to develop repeatable and cost-
quantifiable results would not be likely 
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Result 
• Ergo, Isolation Point Analysis (IPA) was born 
• Assume historic reliability can be used to estimate 

risk of future fault events 
• Consider both momentary and sustained 

interrupting zones 
• Calculate segment momentary and sustained fault 

rates to predict future fault probability 
• Estimate customer interruptions & momentary 

customer interruption counts 
• Model device to create new zone; recalc metrics 
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Calculated Values at Segment Level 
(Both Sustained and Momentary) 

• The protective device 

• Number of outages (either associated or distributed) 

• Upstream and downstream segment orientation 

• Protective zone length 

• Total connected downstream customer count (DCC) 

• DCC from protective device of the zone 

• DCC within the protective zone (from the segment) 

• CI  Customer Interruptions 

• CIR  CI Rate (per year) 

• FR  Fault Rate (per year) 

• FM  Faults per Mile of exposure in the protective zone (per year) 

• CIred  Expected CI Reduction if a device were installed on the segment (per year) 
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IPA’s start up screen with selections and progress 
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Initial segment fault 
rate plot, and 

supporting data 



8 

Switching over to 
view Reduction in 
Sustained CI 



9 

Filtering the 
output for CI 
reduction > 200 



Manually associating outages 
for more precise analysis. By 
default, all outages are evenly 
distributed throughout the 
device’s protection zone. 
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Creating and Changing the View 
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Select to edit the layer 
Click to create a View 

Select an available column 

Create a custom range and Save 

(Momentary Reduction in CI) 



Momentary Reduction in CI 
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• Identify areas 

where momentary 

outages are 

affecting lots of 

customers 

• Typically only 

momentary 

breaker 

operations are 

readily available 



Digging into the Outages 
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Viewing the restoration stages is another way of determining where 

outages may have occurred to improve your analysis. 



Virtual Device Placement (part 1) 
The original IPA (in GREAT) was 
capable of placing virtual devices 
on the feeder to demonstrate the 
expected reduction. It would also 
perform cost to benefit analysis. 
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Virtual Device Placement (part 2) 

• IPA in GREATER was altered for faster and broader analysis. This 
translates to removing analysis restrictions such as only viewing 
analysis for one feeder at a time. 

• GREATER is optimized to show you where problems areas are, not 
design a new protection scheme. 
– Associate outages and calculate segment fault rates 
– Colorful layers 
– View the data: it’ll tell you the expected reduction 
– A cost to benefit analysis can be performed from the data 

• We are hoping to utilize third party applications the company is 
already using to perform more complex analysis such as virtual 
devices and new protection schemes. 
– Ability to place a fuse or recloser and perform power flow analysis, 

coordination, etc. 
– Use the outage data from GREATER 
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Exporting the Results 
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Easily export to excel (.xlsx format) for further analytic capabilities and report generation. 

GREATER will ask you if you want the coordinates re-projected before exporting. 


