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Study on the Paper Ageing in Transformer Oil Using Furfural Concentration
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Abstract The concentration of the chemical furfural in trans-
former oil is well known to be an indicator of the extent to
which the paper insulation of the windings has deteriorated.
However, technical papers on the relationship between the loss
of mechanical strength of the paper insulation in transformer
and the increase in the concentration of furfuralin the oil are to
be found scattered over a varety of journals. The intention of
this communication is to bring together the main findings of the
laboratory investigations, and the rather fewer reports of field
experience, for the convenience of pow er engineers. The linear
relationship between the tensile strength and the degree of poly-
merisation (DP) of paper insulation has been demonstrated by
several workers under laboratory conditions; and so has the neg-
ative linear relationship between the loganthm of the furfural
concentration and the DP. The concentration of furfural in
transformer oil is seen as a paper-specific indicator of degrada-
tion and a method for measuring it using high performance liq-
uid chromatography has now been standardized (TEC 1198).
The presence of water increases the degradation rate of the cel-
lulose chains and so, because water is also a product of the
degradation process. This makes the overall process very much
more complex. In addition, the temperature varies across the
transformer itself. How ever a significant change in the FC over
a period of months would indicate the probable development of a
fault. The value of regular measurements of furfural concentra-

tions in transformers seems clear.
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