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A Fault Diagnosis of Oil-Filled Power Transformers
Using Dissolved Gas Analysis

*Yong-Han Yoon, Jae-Chul Kim
Department of Electrical Engineering, Soongsil University

Abstract — This paper presents an artificial neural
network approach to diagnose and detect faults in
oil-filled power transformers based on dissolved gas
analysis. The proposed algorithm is used to detect
faults with or without cellulose involved. Several neural
network topologies have been considered. Good
diagnosis accuracy is obtained with the proposed
approach.
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2. #3 72 244

HHE 7o HYAY| HRoAM O]LHRE M, ofa %
M, I o 50| 4o BEA] & wyo] fehEc)
olmf Felol YEE M ME+= & Bal=lof 4E Hed
BREl2at Hy2h), CHAMIEY, CoHa(ohuiEial), CoHalol &
), CaHelollEY), CO(YAtatErL), COL0l 2t EIERS), Ot
), N(B2) S92 7ta7F wdsiod, 2t ¢y Jtas of
22 HARS BsiEch 2R MAE eIl
HARE xMFstd T JIAE 248 Uy Jta 9
Tt grdEkel Mo wat YR ol 75 ¥ O FE
€ FHE + Uk §FF 7t2 EMYE 0|3 MY\
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F2 1 BAME Y dutHoz AL JUE AL
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M g EFo| Ro|stois ol ZHo| ch

E 1.7t P8 BMol mE IECe 7|E

JtA RAH| 2|
et 2llpormipon] CoHe/CaHs CHéH, | CoHWCabs
< 0.1 0 1 0
01 ~ 10 1 0 0
10 ~ 30 1 2 1
> 30 2 2 2
P I 58 CoHe/CoHa | CHyH: [ CiHAICoHs
0 FEEEYCR 0 0 0
1 | A oz 22 uy 0 1 0
2 | @ oldx| BE g 1 1 0
3  ofjuix| otz WX 1,2 0 1,2
4 | 2 ofx| olz ukN 1 0 2
5 o< 1507) ¢] 0 1
6 | 2E0150°C~307C) 0 2 0
7 | 2gE00C~700%C) 0 2 1
8 Zed> 700°C) 0 2 2
2 e 7t BMof i R My Bl viE
=g JiA % 58
Ho e o
CO & CO» o4 Holg 2
CHs & GHe AN B)
CoHp ota ™
Cata AR (IR)
k2l {poml A R%09] ]
Hy < 400 400~800 > 800
CO < 300 300~800 > 800
CeHe <20 20~100 > 100
CHs < 250 250~750 > 750
CaHe < 290 250~750 > 750
Coka < 250 250~750 > 750
COo, < 4000 4000~7000 > 7000
TCG < 700 700~ 1800 > 1800
o1 - > 2X0fyear > 100/month

(F) TCGHAN 714~ : total combustible gas)
=Hy + CHg + CoHz + CoHs + CHg + CO

23 M3

Ydpdiog |EC 7|ED ¥R JtA R4E EMeg o
HE 7Y BAYIe ¥y Mokg Y S dxet #EY
of M&st|ol= ¢ 7t RMEFol Uck F IEC 7 &
71x31 35RF2 Jta viE XHRER IEE TR
FY=e 1T Mo 7ol UK gig sk Utke

=
Ziolch 3 Al chgAel ARl E® & 9l 1
ol MZIZ & sy 2T 2NEE JHX|32 Qdch
EBF FR JbA BY JIEE MME 4 WeD| 42
o T B AR @3 9X g 2 Aol M
2 o282 iy HYU|el 7 Ui 24 Zaol e}
olgA Mg - BEIEIlE e @ g8oich g
22 ®#F JtL Moz HYrle Y ncs st
=0 AojME olg H X gHE YW&sks ol Bt
Holxigt of Y AAl §E JiA FHE oi8F ¥
[k Wy XA of ¢ BERsXe oty e WD Ack
aztd 2 =RoME 75 Tk EMof pEd tEd

Mulo| o[zt 24 w¢g JEor MuHUE ¥ 1N H
HE EE fRo] BAE Mohe F2 Tkl g
g ol&sts MHE wel Herle 2@ A
£ Hergict

o
0% Hr
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3. MHszLE o888 W Mg

198611  Rumelhartoff ofsted HetEl A-HM I
(error-backpropagation) ¥ IZEIEE Widrow-Hoff &
78 ofE dEeENIL vjMy 2 Jts8 Mol ¥
L2 838t 2tojch ol wEleh &3 WEE MRS
of EM3 =3 welel dasle gy welo =2
TARAIF| AL, APRXIZE Heldh HMES Ay dHE =2

-~

=RdMe 2A-Hdn gnziEg ol8E MYEF
fe #er| n ek g E olga Zol Hetgoh
24 Jka FME EMoj B EC PIE2 2 B
(10l A ALBE wiglg HBsto] oo et HE
ol =R E ot B3 BE 0lAM ARE
Fsd eI 4n2/FL I8 11} UL B =
2oiM &1 B8 (1012 YR2FEE AEE olf:s
5 oxE 2HE7| HEoich

Ao R R
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Kohonen Layer A @ @ E

CHo/CzH« CHi/H:

CaHi/CHs

% 1 EC HY 32 4EZ2 9t 3sd WEHA

Normat Partiat Arcing Overhealting Cellulose «—— Qulpuis

«— Weighted
connection

CaMziCoMs CHefHz  Cotle/Cate <o



2 =20ME DF NEE AP X-AWTY @I
BlEe sran HMald M5 4RE #Astol tenfold

cross-validation[9l8 At8std 2, 7|28 ¢ - &4
TxE a8 29 ok JiA PAE ¥ FQ JlA B

Mol 2AE AUym D Fchol BAEH FH2 o2
o ot ‘

& : [C2H2/C2H4, CH4/MH2, C2H4/C2H8, CO, CO2]
£3 : {normal, partial, arcing, overheating, celiulose]
IE Fctg A% 2i-HMam gazigde 3=
(- &) E 332 22 cjobst x HEo 4
M5 vlmo mel HY P8 AR
B 3 MZF3=2%e Fx Halo E M5 s
FEEERE { P & ten-fold
= = Xt cross-validation
5-20~10-10-5 0.008889 95.56(%]
| 0 9T AN%]
93.70(%]

4, Al AP

B =R20M ALBE Al AR HoleE B 42 ¥
1, 3 Zoes E 5eb ok 53 Al A7 #a9 ¢
ol mg(overheating) AtZ2 QI8+ HAHE EtEt 7RV
XN HEE F Uch

B 4 AMY AP djolg

A #1 Ak #2 At2d #3 AbE| #4
Ha 1398 26 135 | 165
CHq4 53 558 33 93
CaHz 14 ND 76 0
CaMHe 1| 960 45 47
CzHs 12 365 49 34
CcO 87 138 30 548
CO. 709 940 942 8263
() ND : Not detected
H 5 Al A7 B
AR #1 At #2 | AbRl #3 ALl #4
B4 partial | overheating | arcing | overheating®
normal 0.0000 0.0015 0.0007 0.0002

partial

" 0.0064

0.0007

arcing
overheating | 0.0005 | 09992
cellulose 0.0033 0.0062
MZBHZY | partial | overheating | arcing

(%) P : Paper and other celiulose materials involved
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