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Oil level can be detected on 
the transformer bushings 

because the winding produces 
a heat source that heats the 
oil in the main tank and the 
bushings. The bushings have 
an expansion chamber at the 

top. Low Oil Level

Since the oil has a higher 
thermal mass than the void, 

the expansion chamber 
temperature profile shows the 
oil level. This is then checked 

in IR images to verify the 
temperature uniformity and 

see if this matches the gauge 
or site glass. 

Normal temperature distribution on bushings



ICON Tecnologia Termográfica

Anomalies
Too High, Too Low

IR scans of bushings can show too high oil level in a bushing
which generally means the seal in the bottom of the bushing has
failed and oil head from the conservator, or nitrogen pressure,
has pushed transformer oil up the bushing. Another reason a
bushing can exhibit high oil level is the top seal leaking, allowingbushing can exhibit high oil level is the top seal leaking, allowing
water to enter. The water migrates to the bushing bottom
displacing the oil upward.

Too low an oil level generally means that the seal in the
bushing bottom has failed, leaking oil into the transformer or the
top seal has failed allowing air and moisture to enter the top.
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Anomalies
Too High, Too Low

In any case these 
anomalies would call 

for immediate 
deenergization and 

replacement.

Bushings commonly 
fail catastrophically, 

many times destroying 
the host transformer 
or breaker, nearby 

equipment and 
causing hazards to 

workers.
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Event of January 2013.

During a routine IR 
inspection we detect an 
anomaly in the bushings 

of the 13 MVA 
transformer in the Main 

Substation.Substation.

Thermal images show 
that the center bushing 

has a cold area, evidence 
of oil leak from bushing 
to main oil transformer 

tank. 
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Event of January 2013. 
The Replacement - Bushing Drawing and Whitdrawal.
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Event of January 2013. 
Study of the Root Cause of the Failure.

During the bushing disassembly it was detected that the gasket 
used in the bottom of bushing base was damaged apparently when 

bushing was assembled. 
This gasket seals the insulating oil bushing.



ICON Tecnologia Termográfica

Event of January 2013. 
Infrared  Inspection After Repair.
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Event of January 2013. 
Infrared  Inspection After Repair.

Thermal images 
compare the 

gradient of the gradient of the 
bushing 

presenting failure 
(Top) and after 
replacement 
(Bottom).
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