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Distribution Characteristics of AE Signals in Insulation Deterioration
and AE Noise in Cast Resin transformer
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Abstract - In this paper, frequency spectra
of AE signals detected from respective the
insulation deterioration were analysed to under
ac high-voltage application using epoxy resin
sample and insulation oil. Also, frequency
spectra of AE signals generated from the load
currents in the actual operating transformer of
500(kVA) under distribution system of 22.9(kV)
were also analysed to distinguish the AE
signals due to void discharges from the
magnetic circuit noises in transformer. As the
experimental results, we could distinguish the
AE signals whether those signals were causcd
duc to the void discharges or due to the
magnetic circuit noises by analyzing the
frequency spectrum of AE signals.
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A/l FARE FdvA=R st 5449 =
A AAANE A2 e B=4oE A4 EF @
F . 2% B=dEgrie fdEdrlel v #7234
A FARE nEitly Y SFMME O HEE 4
g § e AEAFAE A2 Algsln ld(1).
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2.1.2 | ZEAS=X]|

2 AgEAA AHET A BAFAE 22 A5E FE4
A2 oA dgd HlAHE-A¥ (Bisphenol A
type, Ciba~ Geigy Co. Swiss)S AM&3tic}. 754
= 7HFAITEe] o ¥rgA] D o] He ARFE A
£ MeTHPA(Methly Tetra Hydro Phthalic
Anhydride) & AlEstAt. AEAFAE 100(%lez
3 S 9, Z8A (Hardner HT 903)& 35(%]19l H)
£2 W@t ARE AFIAUCE. N EAFR] A BAA
AZ1ZQ EglE golstAl BAA7]7] H&l Ao HaA
Fo2 FASAY. AEY Z7le 30x40x6(m)oE
stiew, Alzel sFcde AZF 100.0(m), A
10.0(mm)Q EEAS HAAFTES AX3gD. J AS
< A4 4.0(m)Y 2¥Ae =7 (stainless steel) S
Algsldon, o Hda zZte oF 30%, Ag Fg ¥
AL % 20(m)e R HEE Jdrpsldct =@ JA3e
N ZAlA 7} A EE s Ao vlE] Adsisen, Asid
F, A AFE sl o] 1.0(m)Q QF Hol=g
At webd 2 A5 Adedd HAAITAA e A
2le 3.0(mlelt}, Hol=wldozRe WAHE AEA
38 a0z HEIy i AEAMe HANZTY
Yo dAE Zelogdd BES Algsle Ryt
Holedrro) 9jgt Erle] Ayg FAsy] &) A&F
g4 BFAGE 20(kVIZA A7 T H A3 A7)
fA s
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=3 F9 zz¥ivle o8 7Rl AExC|=V As
Ho] #}7 o] Z(background noise)® YEUZZ
ABAME AHE3a wAdd) 93 ddgaes Add 7
£ #E AExo| 2] gt Baeo] g7 D Yvd, 2
U oobd A 9ES vXe AExelR2e WU 4
oA FYstE wmojzolr}, utzkd B HAEM BF
22 500(kvA), AFAY 22.900/380(VIl E=R¢
715 2d2 A3 sl TR L Ko dE AEXCZ
& &£4stn, & Fo4 2HEP R BAY}

F28F duiolae AENxol2 Y wgrle] gt
= o2 wdAY 22.9(kviel M2 H&sta, Hg
1] AgtE: dxle TR e w, Szt
ol A FFE ARAME ALSsted AERC|ZRE
Z3ln ol Fage SYEPOR BASGG

Rat AeiMg ARxolz &Y WY 225
Gxte] AAREY ok 10.6(%)2 53(kVAIY F3lE
Algstn Q& W, 7 e Byl ¥R RE AERE
olzg &qsn, Fod¢ AdEFZ EANUG. o
Aol glolA Higltyl 2t E2E 23&9] HAAFe
oF 81(A)% Red vepdc},

2.2 M @ Yy

B A8 A3 AEAAMY Fo4 d9e o 100
(Kg)-2.00Mk)°]7, AE-912 $E7)9] 3¢ ¥ e ¢
100(de)~-1.5(8)°)t}. Z+% oo utel dAstsle AE
Nae txd edz2232(LeCroy 9350AL)E A&
sl H&slgen, =¥ A2 ARBANIZE Y 71359
A2 2mZE ARSI Fo4 2gEFcE BAA
. zAY¢ 2AFAEe ZEY FF Al2"(Corona
detecting apparatus system set. ¥E Pultec
Electronics Co.)& Ab&3dtgiony o Aol Fope
60(Hz], 1a 438ALS 220(V), 2& o &Y AY
& 30(kVlolth. UNE &8 nALGE FLsA FH
7l 98 2g¥Zr 2000 0 190 :m==2 B (High
Voltage Probe, type: EP-50K, %¥ Pulse
Electronic Engineering Co.)& A&t}
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¥ 49 JebE Aot}

AENEE wde 49 WaE A A g 33
g Jekd $£ ged, AEMNZY #uEsk AH
(sinusoidal) 28 Wl e 94 Fug YL 7}
A3 gled, AdHoz WA & AL o7 79
Fo¢ Aoz FAH gk 2¥ 1 2 39 32
eaAzAzmT A7} AAU{time scale)S 50[us
/divlies mgsid AEAE #4¥& &3sidct. 0¥
12 29 39 AEMZw WA Gzt od AEa)
(PZTYel B8gozn g Jehd uiel Zo] 3y
3 wz=e 24 AF Fee} fASIE Y, 2eln AEH
2 o ZApaie] FEGAC &g & FF A}
F9 ojdo] =] AEAI TS Bl BAsHE Ao
2 Qg

3.1.1 I=UdEoo] st AEMES FHT EX
a8 28 23 19 Jebd Arbdgel 13kvid o,

NEZHY AEMEE Fu¢ 2dEY BIZ2
ojth. Y ZollA Jehd whe}l o]
d9e ok 90-230Ke) A A& U,

a2 FAM 2 8 Foe Rde W@ 1300)¢)
Aoz Vet a8z Aol Asste mau wA
o] Bt AH o] WHel Fug oy g& W2
271 el 3 Sle Aoz FEHAG.
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Fig. 1 AE signal waveform for corona
discharge in typical oil transformer
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Fig. 2 Frequency distribution of AE signal
waveform
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Fig. 3 AE signal waveform for void
discharge in typical epoxy resin sample
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et 219 AEAIZ S Fdi4 EEXe Ed 43
apel & zolrk g&E ¢ F AU 2y Er) A8
dozM AENZS B2 ANE =89 ZHold HlaHs}
o F71d Aoz vEwRT. a2 AEA S o8 3
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Fig. 4 Frequency distribution of AE signal
waveform
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Fig. 5 AE signal waveform for typical load
current

ilisan
+250(us]

Amplitude (mV]

20 400 600 800 100
Frequency f [kHz]
a3 6 FetEF 28t AEAME S| Foje 22X
Fig. 6 Frequency distribution of AE signal
for load current
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2] 10.6(%)Q0 53(kA)S FatE d4dsidE W, B
2o VERG dEHQA AEAUZ ol

Hatz ol o Mgy BAY AEAS g F3
& EEe 29 6d vehidien, Fd Fos gL
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