Mineral Oil

Mineral oil is a hydrocarbon-based fluid that is distilled from naphthenic-based oils. it has been the go-to fiuid
for transformers for many years, which is why there is more performance data available on it than any other
flulds on the market to date. Minerai ol has 2 low viscosity which makes it an effective fluid for cooling by
natural convection.

Mineral oil's fire point is around 165 degrees C which does not qualify it as a suitable fluid for applications
requiring a "less flammabie fluid”. Transformers filled with minerai oil will bear an ONAN cooling ciass
designation {the "0" designating a fluid with a flashpoint beiow 300 degrees C) Most mineral ol options
contain an inhibitor to improve oxidation stability and reciuce the buildup of siudge inside the transformer tank.

The presence of this inhibitor is for the most part standardized across the industry and denoted by the prefix
“Type i~

Natural Esters (FR3® fluid)

Criginally developed to provide a mare environmentally friendly version for higher flashpoint fiuids, natural
esters are now the go-to for applications requiring a less flammahble fluid-filled transtormer. Transformers filled
with natural esters bear a KNAN cooling class marking on their nameplate {the “K" designating a fluid with a

flashpoint above 300 degrees C}. Matural ester Huids are typically seed oil based rather than hydrocarbon-
based-like minerai oil.

Several versions of natural ester type fiuids have been introduced into the markst over the years. The most
significant and widely used option in the US currently is FR3® fluid. It is 100% vegetable oil based and fully
biodegradabie with a flashpoint around 330 degrees C or higher. The use of FR3® fluid in transformers can also
enable an additional increase in transformer kKVA capacity. Studies have shown that the use of FR3® fluid can
alsa increase the lifespan of a transformer’s insulation system. In a sense, FR3® fiuid can dry out the paper
insulation arcund the windings. Moisture near the coils is continuatly moved away from the windings-and
through hydrolysis-converted into miid non-harmful fatty acids-eliminating the harmiui effects of moisture
buiid-up in and around the windings.

Learn more about the benefits of FR3® fluid.

Silicone

Silicone is 2 synthetic fluid that is less widely used in transformers today. its high fire point makes it suitable for
applications requiring a less flammabie fiuid, however, since it has no blodegradability, natural esters are

usually favored where a high fire point is required. Between naturai esters and mineral oil, siicone is typicaliy
the more costly of the three.
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