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If the damage in the 
nascent stage is 
allowed to grow, it 
may develop into a 
catastrophic failure in 
future.  
 
 
Thus, early detection 
of mechanical damage 
condition is 
paramount. 
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Terminals 
accessible 

1. Damage-condition be identified at its infancy 
2. Its location and severity should be assessable 
3. Accomplish the above task non-invasively, i.e., 

using ONLY quantities that are measurable 
from the terminals 

 

1. Provides prerequisite sensitivity to detect such 
conditions 

2. A mismatch in FRA implies a damage-situation 
3. But, currently is limited to detection only 
4. Unique interpretation of FRA is not yet possible 
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A mechanical damage in 
the winding leads to 
inductance & capacitance 
changes. This causes a 
new set of natural 
frequencies. 
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Radial Displacement Localization 
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The monotonic variation of 
ΔΨscnf is the key to localize the 
change. This property  is used 
for locating and assessing the 
severity of an RD 
 
An AD involves a large number 
of inductance changes as well 
as capacitance changes. So, 
handling AD is more involved. 
But, monotonicity of ΔΨscnf can 
be used to advantage for the 
task of localization 
 



HV Lab, Dept. of Electrical Engineering, IISc 

Performance of the 
algorithm 
independent of the 
location or the 
extent of AD 
 



 Analytical framework established for FRA 
diagnosis 

 New relationships derived to correlate 
winding parameters to natural frequencies 

 RD and AD in an actual winding can be 
located, its severities can also be assessed  

 Future scope: Existing formulation has to be 
extended for diagnosis of other types of 
damages 
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