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Dielectric Behavior of Insulating Oil and Compounds for
Power Cables

By Bunkichi Yoda
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

In an attempt to improve high tension power cables, the writer has studied
the dielectric behavior of the insulating oil and compounds for cable in the
light of the molecular theory. On the basis of the experimental results as
well as the development of the theory, the writer found that the deterioration
of electric properties of insulating oils and csmpounds due to heating was
caused in major portion by the increase of electric charge carriers, i.e. lon or
electron, in the insulator. Also it was proved that the greater portion of
dielectric loss is due to ionic conduction and that the ionic mobility and
diffusion coefficient are not changed by heating. Moreover, as a result of
theoretical research on the dielectric polarization the writer reaffirmed the non-
polarity of those materials.

In the end, the writer concludes that insulating oils and compounds must
not be heated during the degas cleaning and impregnation process for the longer
life of cable insulation.
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Table 1. Temperature Dependence of Vis-
cosity and Diffusion Coefficient of
Ion 1n Insulating Oil
T (°K) i 7 (P) D (em?/s
329 8.1 3.93xX10—9
333 3.6 9.11x10-9
353 0. 89 3.91x10-8
383 | 0.18 2.09X10—7
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Table 2. Ion Conductance-Viscosity Product
in Various Organic Solvents
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cosity and Specific Conductivity
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by Debye’s Theory
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