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Measurement of Discharging Signal and Its Attenuation
in Insulation Oils by an Optical Fiber Sensor
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(Tae Young Kim*, Jin Ho Nam*, Kwang S. Suh*, Sue Muk Yi**, Sang Jun Kim***)

Abstract

This paper presents the preliminary results on the application of optical fiber sensor(OFS) for the mea-
surement of discharging signals and degradation of insulation oil such as transformer and silicone oil with
various viscosities. An all-optical-fiber-sensing system using a Mach-Zehnder interferometry technique
was built to detect attenuation of acoustic signal produced by discharging. Simultaneous measurements
were made of electrical signal and OFS signal from discharging. It was found that the arcing signal
produced by needle-sphere electrode system could be detected by OFS installed in an oil bath. With
increasing OFS distance from a arcing spot, the attenuation of acoustic signal became greater. From the
results of sound attenuation for various insulation oils, the linear relationship was observed between the
attenuation signal and log(viscosity). Details of these results are discussed.
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Table 1. Specification of insulation oils used
in this study
. Viscosity  Density
No. 0il ) () Remarks
T-1 New 9.2 0.86
T-2 Recycled 114 084
T-3 | Service aged since 1989  15.7  0.82 | Transformer
T-4 | Service aged since 1984 164  0.84 oils
T-5 | Service aged since 1983 189  0.82
T-6 | Service aged since 1988 19.7  0.83
S-1 100 00 097
S-2 1,000 1,000 0.97 | Siliconeils
S-3 10,000 10,000 0.98
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Table 2. Specification of insulation oils after

oil ageing
Viscosity Density {Transparency
No. R
st | (g | (g | Remaws
8.8 0.86 96 New
9.0 0.82 89 after 10 days
3 13.4 0.81 68 after 20 days
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