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Measurement on the permittivity and propagation velocity of used insulation oil at
UHF Band using time domain reflectometry

LA AR -k M T AN SE T8 3L

9:!_ fé\ yu***

(Sun-Geun Goo - Hyoung Jun Ju * Kijun Park + Ki-Seon Han - Jin-Yul Yoon)

Abstract

We measured the permittivity and electromagnctic wave propagation velocity of used insulation oil with wide

frequency range including ultra-high frequency by time domain reflectometry. The permittivity or propagation velocity 1s
essential for locating discharge faults of oil filled power transformer. We derived 2.21 as a permittivity and 2.03 x 108
m/s as a velocity from the measurement of pulse travelling time along a coaxial line filled with used insulation oil or air.
The permittivity measurement system we designed shows high mcasurement accuracy and the convenience for field use.
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1 Permittivity measurement system for insulation oil. (a)
concept of permittivity measurement system and (b)
picture of permittivity measurement system.
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Fig. 2 Pulse shape generated by pulse generator. (a)

waveform and (b) spectrum of the puise.
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Table 1 Results of dissolved gas analysis, relative dielectric
constant and velocity of electromagnetic wave on
used insulation oil (3dB bandwidth: 4.75 GHz)
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Fig. 3 Waveform of pulse shape detected by oscilloscope.
Solid line: waveform in case of coaxial chamber filled
with air or used insulation oil, dash line: waveform
without coaxial chamber.
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