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1.  Abstract 
 
Accelerated insulation systems aging studies have been conducted following IEEE C57.100 methods, 
comparing aging rates of different cellulose papers immersed in mineral oil to those immersed in natural 
ester dielectric coolant. The studies have included thermally upgraded Kraft, non-thermally upgraded 
Kraft, and high cotton fiber insulating paper. All studies, both full scale (distribution class) and lab scale, 
have been reported in several IEEE Technical conferences.  All have demonstrated a significantly slower 
aging rate for cellulose insulation in natural (vegetable oil) ester based dielectric fluid compared to the 
rate in conventional transformer oil. 
 
This tutorial will review the summary data, analysis of chemistry behind the interactions of natural ester 
fluid and cellulose insulation, and the potential practical applications for this discovery. 
 

2.  Learning Objectives    
 
Four areas will be covered: 
 

• Scope of IEEE C57.100 and brief description of two distinct test methods for the thermal 
evaluation of the insulation system will be reviewed. 

 

• Comparative data between an insulation system using natural ester based dielectric coolant vs. 
conventional mineral oil will be evaluated. 

 

• Theories and confirming testing on mechanisms that point to the significant difference in aging 
rates will be reviewed. 

 

• A model will be shown on how to use this information to extend the transformer life and/or 
increase its rating. 

 

3.  Learning Outcomes 
 
Attendees at the presentation will gain: 
 

• A better understanding of the basis for reduction in aging rates of insulation in natural ester fluids. 
 

• Potential methods for reducing the aging rate of transformers using either thermally or non-
thermally upgraded paper. 

 

• Increased knowledge and tools for increasing transformer ratings and life. 
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