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Diagnosis for Degradation of Transformer Oil
by an Optical Fiber Sensor

Sue Muk Yi,

Abstract - This paper presents the preliminary
results on the application of optical fiber
sensor(OFS) for the diagnosis of degradation in
the transformer oil. An OFS system using a
Mach-Zehnder interferometry technique was
built to detect attenuation of acoustic signal
produced by discharging. With increasing the
number of discharging in the insulation oil, the
attenuation of acoustic signal became greater.
A strong correlation between electrical and
acoustic signal intensities from discharge
generated in the transformer oil was confirmed
by the results reported here.
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Fig. 1. Various fiber optic interferometer
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Fig. 2. Experimental setup for accelerated oil
ageing.
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Fig. 3. Experimental setup for the detection
of discharging signal in an oil bath.
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Fig. 4. Example of simultaneously recorded
electrical (upper trace) and acoustic (lower
trace) discharge signal obtained using current
probe and FOS.
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Fig. 5. Electrical (upper trace) and acoustic
(lower trace) discharge signal (600 ms/div.)
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Fig. 6. FFT spectra of acoustic signal
using FOS

(a) Acoustic signal using FOS
(b) FFT spectrum of section 1
(¢) FFT spectrum of section 2
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Table 1. Specification of electrically and
thermally aged insulation oils

28

o]

Attenuation (dB/m)
n
o

=
S e

@

0 2000 4000 6000 8000 10000
Discharging count

Fig. 7. Example of sound attenuation as a
function of discharging count
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