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Abstract

This paper dealt with the acoustic detection of partial discharge (PD) in insulation oil for insulation
diagnostics of oil immersed transformers. Electrode systems such as needle to plane, plane to plane,
and floating were fabricated to simulate some defects in transformers. A wide band acoustic
emission(AE) sensor with the frequency ranges of 100 kHz~1 MHz and a narrow band AE sensor
with the resonant frequency of 140 kHz were used in the experiment. Also, a decoupler and an
amplifier were designed to detect and amplify the acoustic signal only. The decoupler separates
acoustic signal from DC source without any distortion, and the amplifier has the gain of 40 dB in
frequency ranges of 11 kHz~4 MHz In the experiment, frequency components and propagation
characteristics of acoustic signal were analyzed, and an algorithm of positioning of PD occurrence by
the time difference of arrival was proposed. From the results, the frequency components of the acoustic
signal exist from 50 kHz to 200 kHz and the positioning error of PD calculated by three AE sensors

was within 1%.
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Fig. 1. Prototype decoupler.
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Fig. 2. Prototype amplifier.
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Fig. 3. Configuration of the electrode system.
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Fig. 5. Typical acoustic signal waveforms.
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a8 99k o] EFH2AEAV(CAL 1A, PD
Diagnostix, 1 pC~100 pC)& ©] &% mAAFHS
T8 stelch

FEUAE2E FA7] 3 A=
FEZI2E ol g3t AR AzE AFE
A stn EFH2SAVE o]l Este AtAEEF
o e FHAYLE AEF 47, 27 103 2ol
10 pC~100 pC7HA] AP A EHJEAHE 71AH
ZE+ 2365 mV/pCE YEGT

AYAe F4L 29 118 Zon AALE
ZHPAANA FF SETA S4E 2.

% FEUA SHA3e AEEAHE 4317
skl AF3 AAete] AE ZZ 170 mm,
590 mm, 800 mm=Z WA Zdh FIFH FEUA
o] AL wf WAHANZ(AEHANAAEH)}
SFUE(AEAA)E SHses a9 124 HE
o} 9] o & YeRY AT

233 pCe EYF F29d F4AA, FF %A
%9 A7]& 170 mm, 590 mm, 800 mm°ﬁ w2}
z}z} 940 mV, 540 mV, 460 mVZ =3 =k A
Zo wg L5 29 137 Zo] YERoy,
AFgZA7R22EH A g 2FAIe HLEA
< o] 83te] WHANFY FHo| T ALE
geEc

5.d £

2 =RdAE d¥8 FUuSrIY ddde
712 $FHEVIYE F43] Ao fF ¥
A 2Ae 2odtn ST HE L FAF

A7) AR A 582 =27, 2378 AlE, 2010 19

29EY 43 RRuAde AXHE ¢ A
Fo AnEAo] st dArste] gy ge A
& 4k

1. % A-3%, FB%-1yH, Floating A7 el
A A ST Fag RS 50 kHz~200
kHzel B2, fYustrle dddge S33E7]
He HEA AV Fogedde FAAE A
W REubde dEo] shesid

2. 3719 ol AEMAMe] & =dAztag o
2 WA A e FAe] 7hEsiy, 229 HHA A
Pt A} 1% 2 =48 5 AUk

3. Sz e wAdsiFEe] #AE A&7
3t BEEHALAYIE ol &% ALY E F
g A3}, 10 pC~100 pC7HA] HE A EAE et
ylen B AgAe #EE 2365 mV/pCelslth

oldel Az RE HHE FIUYIIY 4A
ARl SFAEVIYH HEo] FH3I 7]"‘?}
£ #$d&Add fFFolA dAsEs FNEE A
E3le] A4l & FEwA 24 ¢ —171
HeE gusgn, FEUAe fAHE € S84l
o wddstEe] #AE BAFo=H Ags
fFaEgr)e] AAdA ¢ Hotdl $R =7 =&
Aoz 7)g g},

Lo 2

€ d3e B&Arete FFadrien
U9 AHHNAH G e FPd AT
R

Zn 238

[1] S. Tenbohlen, D. Uhde, and ]. Poittevin,
"Enhanced diagnosis of power transformers

HO

using on- and off-line methods: Results,
examples and future trends”, CIGRE Paris,
No. 12-204, 2000.

[2] T. Leibfried and K. Feser, "Off-line- and
on-line-monitoring of power transformers
using the transfer function method”, IEEE
International Symposium on  Electrical
Insulation, Montreal, p. 34, 1996.

[3] T. Aschwanden, M. Hassig, J. Fuhr, P. Lorin,
V. Der Houhanessian, W. Zaengl, A. Schenk,



J. of KIEEME(in Korean), Vol. 23, No. 1, January 2010.

(4]

[5]

(6]

(7

(8l

[9

P. Zweiacker, and A. Piras, "Development
and application of new condition assessment
methods for power transformers”, CIGRE
Paris, No. 12-207, 1998.

P. Guuinic and J. Aubin, "Cigre's work on
power transformers”, EPRI, Substation
Equipment Diagnostics Conference IX, New
Orleans, Louisiana, USA, 2001.

H. Kawada, M. Honda, T. Inoue, and T.
Amemiya, "Partial discharges automatic
monitor for oil-filled power transformer”,
IEEE Transaction on Power Apparatus and
System, Vol. PAS-103, No. 6, p. 1045, 1986.
AFA, AE, WG] FE2%A A FA
71gel fg A7, AINAAAR T =EA,
149, 123, p. 1032, 2001.

P. D. Agoris, S. Meijer, and J. J. Smit,
"Evaluation of on-line insulation condition
assessment techniques for power transformers”,
International Symposium on High-Voltage
Engineering(ISH), Beijing, China, 2005.
2744, ddgl, A+, 294, 43§, 7t
2-ANA7NA EFY AYZRBEE o F
g FEwd A, ANAANRGI=EA,
214, 1%, p. 85, 2008.

L. Ghirelli and W. Koltunowicz, "Acoustic
method for partial discharge detection in

[10]

[11]

(12]

[13]

(14]

[15]

high power capacitors”, IEE International
Conference on Partial Discharge, p. 92, 1993.
Harrop, P. J., “Dielectrics”, Butterworths,
London, 1972.

H. Kawada, M. Honda, T. inoue, and T.
Amemiya, “Partial discharges
monitor for oil-filled power transformer”,
IEEE Transaction on Power Apparatus and
System, Vol. PAS-103, No. 2, p. 422, 1984.
E. Howells and E. T. Norton, "Detection of
partial discharge in transformers using
acoustic emission techniques”, IEEE Transaction
on Power Apparatus and System, Vol
PAS-97, No. 5, p. 1538, 1978.

P. M. Eleftherion, "Acoustic emissionbased
PD source location in transformers”, Electrical
Insulation Magazine, IEEE, Vol. 11, Issue 6,
p. 22, 1995.

Y. Lu, X. Tan, and X. Hu, "PD detection
and localization by acoustic measurements
in an oil-filled transformer”, IEE proceeding-
Science, Measurement and Technology, Vol.
147, No. 2, p. 81, 2000.

A7R3Y, $48, MBF UEF, 54, =
&, "AGFEAFTIAAL viaPESd &3
o g AF, AJHAAFEE =R, 18
7, 10%, p. 960, 2005.

automatic



