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GE businesses 

50,000+ 
Technologist

s 

R&D Spending = $5+B/year 

Aviation 
$20B 

Power & Water 
$28B 

Energy 
Management 

$7B 

Oil & Gas 
$15B 

Transportation 
$6B 

Healthcare 
$18B 

Appliances &  
Lighting 

$8B 
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Main factors affecting insulation life 

Sinusoidally fed: 

Voltage Frequency 

Temperature 
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Industry trends 
 

Power density 

Torque density 

Temperature 
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Industry trends 

Variable speed 

Higher speed 
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Industry trends 

Higher voltage 

Converter fed 
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Converter 

architecture 

Main factors affecting insulation life 

Interactions among the factors generate additional complexity 

Converter fed: 

Voltage Fundamental 

frequency 

Voltage 

ramp 

rate 

Switching 

frequency 

Voltage 

overshoot 

Temperature 
Duty 

cycle 



© 2015 General Electric Company - All rights reserved 

8  

Do we need to do something? Yes! 
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What do we need to do? 

• Could just add more insulation build… 
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What do we need to do? 

• Need to understand fundamentals of aging & life 

𝑅𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝐿𝑖𝑓𝑒 =  𝑑𝑡 𝑓(𝑚𝑎𝑖𝑛 𝑓𝑎𝑐𝑡𝑜𝑟𝑠) 
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What do we need to do? 

• Use fundamental knowledge to innovate high-voltage 

insulation systems 

– Turn, phase, ground, grading, and armor 

– Computational materials discover 

– Temperature, thermal conductivity, breakdown strength, endurance, 

PD/corona resistance 

• Materials 

– New polymers/epoxies/resins and inorganics 

– Nano… 

• Processes 

– New ways of using old materials 

– Materials conversion 

– Manufacturing 




