BERE BHZE=S 5t
R E% KL RS H#R

(A Study on the Detection of Ultrasonic Signal
for the Diagnosis of Transformer)
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Abstract

This paper describes the detection of the ultrasonic signals reduced by materials of a transformer for diagnosis
of the transformer using ultrasonic signal which is generated by partial discharge. When partial discharge is gen-
erated on the surface of the winding and between the winding and the core in the transformer, the ultrasonic sig-
nal can be measured as the proper selection of the ultrasonic detectors’ location.
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Fig. 1. Schematic diagram of the ultrasonic signal de-

tector
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Fig. 2. Sound pressure attenuation with distance be-
tween the ultrasonic generator and detector
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Fig. 3. Ultrasonic wave variation with distance be-
tween the ultrasonic generator and detector

Chan 1
1ms 1V

_—ye—— e o

C e P20 o HEE x8n M
Fig. 4. The ultrasonic signals interfered by materials
of transformer

E9%8 E6y: 19954 128

SR BZES IS BB E% BLol BEE §iR

Zzjoto]l thFAEE O(om)~250(mm] = W 3}A]
F1mA &A% A= Wl we &9k 7
A Axe 13 29 2o old AR 25
4(C)~5(C) HHlolth &1 &FAA FF
"3 9g8e 270(mV, ,)~44(mV, ,)o] ez A
a9 2+ o9 g ekl dEA= s 250
()Y A8 71& 42 3o dAd=
Ehd Rolth Azl @& &9t e 4A
& A oF 29.9e ¥ dB/cm) 2 748} ok
Iy 38 229 gExe 283 2AFA Y
i gk A e H"i}oﬂ 0E 231 wyo WA,

( 91 #% L& Azt 50(mm]Y o-r°1“4 b)ef 3}
7%317} 150(mn}d 7 f-olct. =& HER
0 ] | , —
/ Steel
%45 ¥
5720 \\u s
5725 ‘ N

|
w
=3

i
i
|
T
|

P
| ¢

! |
|

‘ .

0 2.5 5 75 10 125 15 175 20

Barrier Thickness(mn)

2l 5. Bty s 25 Sefe| 24
Fig. 5. Attenuation of the sound pressure by materi-
als of transformer
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Fig. 7. The detection waves of the ultrasonic gener-
ated on the surface of the winding
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Fig. 8. The position of the ultrasonic detectors on the
wall and the transducer between the core and
the winding

FEO9A FE6Y 199654 128

S BEAESES ISt IBEIKR B3 ol BRS wiT

a1y Aot PAteloll A 2 Za7t way
P& B9 257 FEA RA9N wE x
&3 Az 7&%@?4 15} ol df Z°J+ %’M
Ao 17beE Bxol Fr|= 16(ms), A L
21.3(48), B~ arzle 31(Viz 6}211:} 255
7b g7 B} A ALele A LABw 7 9o
2% ®HE2 ASAME &3 A FX 2R
B dds 24 A}°l° %69_3 A3t 2&5}

P,
o,
°

A2 7} ASH Hlekd =
N7t BAHRem o

9N
»Exdigrlrmm%

ol ZrfE ey 7“3 o] o g =

Ho| 3yl wwa I UrE}ka}- AS
AS;E= ®ighy 719] A L A9 gato 2 2L
3 sgo] ASe] vlste] AMEY oM, Eal o
2 pge) A ASME 2eu BEol
o]z} Fo] golshd @ Az Aela
o olsk go] g3 Auh AMe] WRoly
BAw Adalelol A wAE A9, Wy 2z

|

Eol o8 g9 HMazEs ZA=EUoY e
g&xte] A E M3 AATozN 2T A
3E A2 + Ak
] 2ms 1V
| Pl
’ vty AS,
l AS,

fv.u».:m-‘.‘ LI RN B e e o us,

AS,

'
i =
E

- 4

Y AS,

181 9. HAIH HMANOAM YME x2010| 5F 0iY
Fig. 9. The detection waves of ultrasonic generated
between the core and the winding

(593) 69



B71HE o1&
A &3t 4
B Foll el gt
At g 2E 2ES

 AQ BE 2ewel AHEgREe
2] SAA 29.9e *(dB/cm)2 T 3tH o,

7] F2EA ¥ 25 AHe TexE
=o] Bgde o 725 #(dB/em]2 73Rl
on, 7@l Aol 73.8e°*(dB/cm] 2 7H4
st

2. 4 HPUldA FEgdel ¥Ad + Ue
oA gHeY A HY Ato]ddlA LA
d 2gTe MYl FEEC SAY A=
257 524 A& HHs] A4/ 4
2%+ AU

1} H. Kaward et., “Partial Discharge Automatic Moni-
tor for Qil-Filled Power Transformer,” IEEE Trans.
PAS Vol. 103, No. 2, pp.422~428, 1984,

2) R BN REFROBARE AT L, ED-89

—20, pp. 107~120, 1989.
3) B -8 4 "BEBOBHREEHORNE XD
&), EREEE. op. 3~48 1990
R. Malewski et. al., “Insulation Diagnostic System
for HV Power Transformers in Service,” CIGRE
Paper, 12—01, 1986.
5) iz 5, "#HY7|

M OAIAE JHY 47 SHRAEIAL HI0A, 1994,
pp. 1~192.
G. Belanger, G. Missout and J.P. Gibeault, “Labora-
tory Testing of a Sensor for Hydrogen Dissolved
in Transformer Oil," IEEE Trans. El, Vol. 15, No. 2,
pp.114~148, 1980.
M. Yamada et. al., “Automatic Field Monitoring of
Dissoloved Gases in Transformer Oil," IEEE Trans,,
PAS, Vol. 100, No. 4, pp. 1538~ 15644, 1981,
8) ASH - W32 S, "X2W Y @7, BRHA

A 20A{," 1993, pp. 1-1~10—6.
9) 3|2 &, "ASTHAS 0|88 HYY| e 2=

X &Y, st2xH - ™MI|MH|&tS|X], Vol,

3

4

6

7

7. No. 6, pp. 34~41, 1933
10) ASZ - &3z ‘

=N (i)
ClgtxIEt Dl | SI=EXY - HMoiMH|EHEIX],
Vol. 8, No. 2, pp. 46~53, 1994,
HxzladTs, =30 287
11~59,
12} M. G. Duncan, “Acoustic Emission Calibration In-
strumentation,” |IEEE Trans. Instrumentation and
Measurement, Vol. 38, No. 3, pp. 827~831, 1989,

"

TIEAL, 1992, pp.

CEERMO

A S NEFED)

1963y 19 2048, 1986 A&

4T B W73 29

1992 #Ad digd A7 F e
[ o B U (MAD. 19959 HAW dig
A7) 28y B, B BFA7Y A

AL

R e

70 (594)

It 5 Z(WERE)

194213 3¢ 194, 19679 M &df
T HUlFE Y. 19789 3
Z New South Walest] i &t9l A
TR 1EEE EQ(AA). 19863 F
oltf t)&tyl Az zatm SYP(PA}). 1967d A
. 1986:d v = MIT Visiting Scientist. A <

_‘13..
W B A7 FERH ne DRAD

fRE - BRRBRER



