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The Study on Characteristics for Thermal Aging of the Layer Insulation in
Transformers
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Abstract

The primary insulation system used in an oil-filled transformer is Kraft paper, wood, porcelain and,
of course, oil. Modern transformers use paper that is chemicaily treated to improve its tensile strength
properties and resistance to aging caused by immersion in oil. These insulation papers are mainly
aged to thermal stress. Over the course of the insulation paper and oil’s life it is exposed to high
temperatures, oxygen and water. Its interaction with the steel of the tank and core plus the copper
and aluminium of the windings will eventually cause the chemical properties of the oil to decay. High
temperature have an effect on mechanical strength of cellulous paper using the layer insulation. We
made two aging cell in which thermal aging tests of insulation papers and mineral oil are conducted.
It is measured dielectric strength, number of acid, moisture, etc. of insulation paper and oil aged in the
aging cells.
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Fig. 1. schematic for aging test cell
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Fig. 2. schematic for aging test cell
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Fig. 3. A dielectic loss on aged
insulation paper
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Table 1. Sputtering condition.
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Fig. 4. Comparison of tensile strength to
dielectric strength for aged insulation
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Table 2. Analysis of aged mineral oil
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Table 3. Analysis of dissolved gas in mineral oil
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Fig. 5. Dissipation factors of an aged mineral
oil
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Fig. 6. Analysis of FTIR spectra on an aged
mineral oil
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