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Conductor Current/Temperature relationship 
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Atmospheric pollutant levels have fallen dramatically since  1960’s

http://sites.gsu.edu/geog1112/files/2012/12/PM10_Trends1.png

Additional 17% decline 2010 to 2019
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What value of emissivity is appropriate for today’s transmission lines?



E3X® Technology 



Factory applied E3X®

High Emissivity/Low Absorptivity coatings
Engineered surface treatment turns variables 

into data sheet values

High Emissivity (0.9)

Low Absorptivity (0.2)  

Results in cooler operating conductor for given 

load

Applied in the factory to the outside of the 

conductor  

Environmentally stable

Hard, Flexible, Durable, Abrasion and Heat 

Resistant

Chemically Bonded to the aluminum

Dozens of deployments since 2013

Ceramic Surface Coating



E3X temperature reduction at Oak Ridge National Laboratory

Drake ACSS Drake ACSS 

E3X

Reduction 

(°C)

30 27 3

90 72 18

125 94 31

200 150 50

275 190 85

Temperature (°C)

Constant Current test

ACSS E3X
@190°C

ACSS
@275°C

Pub138393.pdf (ornl.gov)

Pub59272.pdf (ornl.gov)

https://info.ornl.gov/sites/publications/Files/Pub138393.pdf
https://info.ornl.gov/sites/publications/Files/Pub59272.pdf


Conductor Ampacities-PJM summer Normal rating

954 kcmil
Cardinal ACSS
@200°C

1646 Amps
No E3X

1821 Amps
With E3X

795 kcmil
Drake ACSS
@200°C

No E3X With E3X

1520 Amps 1684Amps

Up to 20% increased 
ampacity for ~1% 

incremental project cost

Reduced Project Costs:
smaller conductor 
enables lower cost 

structures and labor 



Example Application: More capacity on difficult projects
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Example application: 
Achieve 250°C Ampacity with 200 °C Conductor

• Increase temperature of 1926.9 kcmil Cumberland ACSS

Utility standard
180°C
2569 Amps
Sag OK

200°C
2664 Amps
Sag OK

250°C
3022 Amps
Excessive Sag

• Option Selected: heat dissipating E3X®ceramic coating  added to Cumberland ACSS

200°C
3065 Amps
Sag OK
Structure Loading OK

Oncor standard @ 180°C
3302 Amps for bundle
Structures not able to support 
added tension 

• Use bundle of 2-959kcmil Suwanee ACSS per phase



Example application:
Toll Road Project

• Project required toll road closure
utility had to pay to “rent” lanes

• E3X added 15% incremental capacity 
for <1% project cost

• Added capacity during difficult rebuild
• “capacity insurance”



E3X® Technology 
Testing



16 16



E3X Durability: Temperature Reduction vs. % Coating Coverage
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Performance loss is minimal if 75% coating is maintained



Wire brushing is important with or without E3X coating
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• Installation of E3X conductor is 
no different from standard 
conductor

• Wire brushing electrical 
connections is important with or 
without E3X

• Removal of coating gives visual 
feedback 

• Tests show stable temp even 
with no coating removal 

Bare Conductor

E3X conductor splice/no coating removed

bare conductor splice, properly wire brushed
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E3X Durability: Salt Spray test (ASTM B117) E3X compared to steel
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E3X Icephobic Properties

Standard

E3X 

• Lab testing shows lower ice growth and ice adhesion

Prysmian ice chamber results:

• 2 Field trials were inconclusive due to lack of frozen precipitation during monitoring period
• EPRI developing concurrent ice/wind testing chamber 
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E3X testing with soot and clay: “dirty” E3X performance improved
E3X conductor intentionally contaminated with acetylene soot and Texas clay

Cooling performance compared to clean E3X.  

Cooling performance improved



22 22

Questions?

Thank you!


