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Demographics  
the challenges posed by ageing assets on the 
Distribution Systems
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Distribution Program Overview
Overhead Assets

Underground 
Assets

Distribution 
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Wildfire Performance of 
Distribution Systems

Provide advanced knowledge, 
technologies, and tools to enable 

utilities to make 
informed decisions 

regarding the distribution asset 
life-cycle
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Ageing Infrastructure – what do you need to know?

 How much
 How old
 What is failing
 Is my system failing at a high rate
 What is a typical failure rate

What does old look like

 Generally information is not available in one place within a utility
 It most often resides as “Institutional Knowledge” within the ranks 

of long term experienced engineers
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Demographics
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Overhead 
Distribution 
– how much
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Distribution 
Asset 
Demographics

Other Assets are 
important but difficult 

to age:
Conductor
Connectors
Crossarms
Insulators

Animal Guards
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Wires

“We have a strong interest in aging overhead conductors”
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Conductor ageing

• Overhead conductors age through a combination of mechanisms: 
• mechanical, 
• thermal, 
• electrical, and 
• environmental

• They generally 
• do not “wear out” uniformly, 
• accumulate damage in specific ways 

• Damage is manifest as 
• increased sag, 
• broken strands, or 
• reduced mechanical margin

• Damage leads to reduced breaking strength

Typical Drivers for Reduced Breaking StrengthConductor

Aluminum creep & annealing (overheating)
Hidden steel core corrosionACSR

Fatigue of aluminum-alloy strands
Annealing )overheating)AAAC

Steel core corrosion 
Accessory/interface effectsACSS
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Approach 1
Fullsize Conductor Strength 
Testing
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Approach 2
Component Strength 
Testing
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Strength / RBS (%)

Time
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All the results you will see come from:

 Conductors provided by utilities
 Connectors installed by utility crews
 Aged samples are between 10 and 60 years old
 Distribution sized conductors
 As far as we know none of these come from

– CoOps
– Georgia

140 samples of wire
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New Conductor Strength

NEW

NEW
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New & Aged Conductor

AGED

AGED

NEW NEW

-12% 
ABS
@ 

50%

-18%
ABS

@ 10%

5% below 95% min

34% below 95% min
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Wire with Connectors

NEW

NEW

CONNECTOR

-24% 
ABS

@ 50%

-33%
ABS

@ 10%

5% below 95% min

70% below 95% min

NEW

CONNECTOR
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Wire failure 
– sections surviving arc

NEW

5% below 95% min

NEW

NEW

FAILED CONDUCTOR
ARC

FAILED CONDUCTOR
ARC

-51%
ABS

@ 10%

95% below 95% min

-63%
ABS

@ 50%
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Only the start  - lots of things that we would like to know
 Differences between ACSR / AAAC / Cu
 Impact of different ages: 20 – 30 years, 50 – 60 years etc
 How to best splice repair a broken conductor – excise weak parts
 Coastal environment
 Impact failures
 Connectors

– New connectors on new wire
– New connectors on old wire
– Old connectors and old wire
– Automatics / Compression
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Distribution Resource Center

distribution.epri.com
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TOGETHER…SHAPING THE FUTURE OF ENERGY®


