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Analysis of Furanic Compounds Dissolved in Transformer Qil
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Abstract -~ The electrical and chemical characteristics
in transformer insulations are changed due to thermal
stress . In the chemical property, as the Kraft paper
ages, the cellulose polymer chains breakdown into
shorter lengths with a corresponding decrease in both
tensile strength and degree of polymerization(DP).
Furthermore,  cellulous  chains  breakdown is
accompanied by an increase in the content of various
furanic compounds within the dielectric Liquid. It is
known that furanic components in transformer oil
come only from the decomposition of insulating paper
rather than from the oil itself. Therefore the analysis
of furan products provides a complementary technique
to dissolved gas analysis for monitoring transformers
when we evaluate the aging of insulating paper by
the total concentration of carbon monoxide and carbon
dioxide dissolved in oil only.

In this paper the accelerated aging process of
oil-paper samples have been investigated at a
temperature up to 140U for 500 hours. The oil-paper
insulation samples have been measured at intervals of
100 hours. For analysis we used high performance
liquid chromatography(HPLC) in accordance with IEC
61198 method.
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Fig. 1 Experimental equipment for accelerated aging

Table 1. Proportions of component materials in
distribution transformers|S0kVA class]
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Contents Core Qil Coil | Paper | etc.
Rate(%) 51.6 286 | 174 2.3 0.1
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Fig. 2 Solid Phase Extraction
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Fig. 3 Apparatus for HPLC
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Fig. 4 Construcition of HPLC analysis

Table2.Chromatograhpicconditionsusedforthean
alysisoffuraniccompounds

Column Waters XTerra C18
(5 1, 46%250 [mm’])
Injection Volume 30 [mm’]
. acetonitrile water=20 @ 80|
Mobile phase (v/v), isocratic condition
Flow rate 0.5 {mL/min]
Analysis time 30 [min]
Column cleanup time 100% acetonitrile, 10 [mim]
Equilibri acetonitrile water=20 : 80
uibnum (v/v), 5 {min]
Wavelength in UV detector 220 [nmj}
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Fig. 5 Quantitative analysis of 2-furfuryl alcohol in
mineral oil
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Fig. 6 Quantitative analysis of 2-acetyl furan in
mineral oil
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Fig. 7 Quantitative analysis of 2 furfuryl alcohol in
vegetable oil
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Fig. 8 Quantitative analysis of 2-acetyl furan in
vegetable oil
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