200295 digAEs AUEA - 4R FASEU =& 2002119

AAJAGE BHF AMY 253 E5A

ol FF", AeBH, olFAT, Hegr

*EPAGFHEATY, rFddEn

Ultrasonic-detection characteristics of optical-fiber sensor for insulation diagnosis
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Abstract - It is well known that a discharge in oil
is the source of various physical and chemical
phenomena. One of them is ultra- sonic wave, and
its ‘detection is a useful method to the diagnosis of
the transformer insulation condition. Conventionally,
ultra- sonic waves are detected by Piezo-electric
trans- ducer(PZT), and we use optical method that
has many advantages. In this paper, we constructed
a Mach-Zehnder interferometer with optical fiber and
investigated the principle of operation. Test of the
ultrasonic-detecting ability was performed for both of
PZT and fiber-optic sensor. Discharge test arrange-
ment is based on the needle—plane electrode system
in oil and applied AC high voltage. Ultrasonic waves
were detected and showed time-delay characteristics.
We analyzed the data with frequency domain and
wavelet transform.
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2.1 Mach-Zehnder ZHJ4HAH
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29 1. Mach-Zehnder 2FA Al 7AE %,

o]A #4H Mach-Zehnder H3A S FAL2E &
oliz}t. Mach-Zehnder 2HdAlol= % 9] HEZE7}
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Z7 FA RN £48 47 e, e0lzta 38, A
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E,-= EOV a,klkz COS(([)Qt+ ¢7),
E,=Ey a,(1—k)(1—ky) cos(wyt+ ¢,).
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I=(E,>+(E.2)+2(E,E,)>. (2)
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I=-1°2—a [1+cos(ps+ ¢ sinwt)]. (3)
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i=elya cos(¢y+ $, sinwt). (4)
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i= sloa[cos¢d{]0(¢s)+2 glfz,.(qis)cosant}(s)

+5inga{2 B fonsi ($)sin(@n+1) wD)].
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a3 20 B d39 AXNEE Vel Fheze
3ol 632.8(mm)¢l He-Ne #olHE ol&&HT:. &l
oAl U WS AZRS FHLE AZYslgoen,
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