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Aging Characteristics and Model of Low Voltage Cable Insulation Layer in Transformer Substation
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Abstract : To investigate the aging characteristics and model of the insulation layer of low voltage cables in transformer sta-
tion, some low voltage cable samples were subjected to an accelerated aging, and the changes of the physical and chemical proper-
ties as well as electrical properties of the samples were investigated. Four groups of samples were produced and the three groups of
samples were subjected to an accelerated aging for 7,14,21 d under a AC voltage of 1 kV at power frequency. After the aging, the
microscopic morphologies of the samples were observed by scanning electron microscopy, the chemical structure of the samples
were detected by Fourier transform infrared spectrometer, the water contents of the samples were measured by a halogen moisture
meter, and the electrical properties of the samples were measured by a polarization and depolarization device and a testing transform-
er. The testing results show that there are 0.5-3 mm microvoids in the samples. Moreover, there are hydroxyl groups, methyl groups
and carboxylate ions in the samples. After 21 d aging, the water content is 1.076%, the DC conductivity is 2.43 x 107 S/m, the
0.1 Hz dielectric loss is 12.30%, and the breakdown voltage is 5.26 kV. In addition, the aging rate of the samples is high before 7 d
aging and decreases afterwards. It is analyzed that in the accelerated aging there are electro-mechanical and electro-chemical aging
in the cable insulation layer, and the aging characteristics of the insulation layer are largely decided by the microscopic structure and
chemical structure of the samples. In addition, under the accelerated aging condition, there is an exponential power relation between
the breakdown voltage and the aging time, and the remaining life of the samples can be primarily judged according to the relation.

Keywords : transformer station ; low voltage cable ; aging characteristic ; aging model ; electro-mechanical aging ; electro-

chemical aging
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