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Development of the Preventive Diagnostic Expert System
of Gas in Oil for Power Transformer
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Abstract - In this paper, we describe the 7pxe) o) wel 2R €. 4 0 £ F #293E
design and appliance of the preventive Attt Y2 O #37IESE AN AR ArEEe

diagnostic expert system of gas in oil for power 3 e Aol dukxoln A FAAAN Az Ue
transformer. This expert system is developed to AR B 19 P2},
use expert system development tool: Element £ 1 S9R1FE 2 EFN(EA, ¢4 ppm)
E})\(peft '(NE('JROEI D;?TAdlnCE) ‘ N & A4 a=9 o)A e
nalysis is develope y four diagnose & — . —
methods. In first, the standard of KEPCO is & 23?;;/ 3:?2;' 2319;;/ 3335,?7 23?;: o 23]0;: 3:;?
applied. It classifies the state of transformer by - e
four level: Normal, warning, abnormal and H 4002 4014 80023 1'2003'4-
danger. And the others are gas pattern co | 400|350 1 400 | 350 | 700 | 600 | 1000 | 800
methods, IEC code method, and Dornen & a% im o8 | o4 5;? i:’ Z;“;; ;;0
Roger Ratio method and applied later. These Cotle u?‘?,} ;01, ﬁi‘ 0?9?} sxh | m3 | o | ol
latter methods analyse the cause of result, = = - e
Inference engine was designed with Element CHy 2e0v1 0018 il 100023
Expert. In last, we operate the system with CoHs 2500} 7+ 2500] 4+ 750 B 0002 3+
sample data and we can obtain the correctly - )
inferred result for the state of transformer. G | 300wl 30001 75023k 0002 33
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£ 204FFE /AR 72 RS FE AT vwst
o 2 8] &< @&l IEC codeE BAFT F A coded
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X 2 IEC code for Dissolved Gas Analysis

H=RES 8E | CHy/CH: | CH/Hz | CoHo/Cols
0.1 o3} 0 0 0
01-1 1 1 0
1-3 1 2 1
3 % 2 2 2

£ 3 IEC std 599-1978 9% A&t

[=}

;; ECol &% A% | CHyCal| CHyH | CallyCos

1 [AduA 2204 0 1 0

RS EEEE 1 1 0

1 0 1

3 Aol A ukA

EREER ) 0 )

4 Iz A 1 0 2

5 | FEA50°C o3h 0 0 1

6 | 4 (1501T-300C) 0 2 0

7 | FHE(300C~-700TC) 0 2 1

8 | FE(700T <14 0 2 2

9 Ad 43 0 0 0

2) Dornenburg & Roger Ratio Method

IEEE C57.104-1991(7)oA =zi<tste HWye=
714 7t2AdEol H3E BAY NEXNE ZFstool
3l8 Ha, CHs, C2Hg, C2Hy 7HEH Hojzx 7ixE
71&X 9] 2u] ol’folojof B 4 & Wolr}
¢ 285+ 23 Parameter :

® R1 = CH4/H: @ R2 = CzH2/C2H4
® R3 = C2H2/CH4 @ R4 = C2He/C2H:
& JErt2re HagE

+ $2(H2) : 100ppm - o} AI(Cz2H2) : 35ppm
- & (Cz2He) : 65ppm - WY (CH4) : 120ppm
- oA (CzHa) : 50ppm - FASEA(CO) : 350ppm

X 4 Ratio for Key Gas = Dornenburg
ol dzd Rl . R2 R3 R4
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3 Arcing | o | o el |01 | 01| o1 | ol5t | olat
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2.3 Element Expertoll2] H&

o] 3T o] HAY <LuIYIL uwgos A4
Element Expertel HE&XAA class, object, 28
rule A3 H 1, oA datad ol & FEAALYLE

7}, class2l #A
HA719 class8hiol sub-class® F57tade &
=55 “*‘:‘4 o714 ¥rlEE classE W7 A
,\101"1 F57ts A o AGPREL L&A
2 F787) gsto ’:4_5‘]?} Aot o] F A&H ¢
2 AsY AdgES 18 °ﬂ7§°]‘:’r
FrEtege class°ﬂ/\1“ Zt Agke] Wod spre =
4 Jtad, Axadd R gE objectE A3 0}9&‘3}.
Zk 7tx objectdlde  %olzte  property® A
databaseslsl Z} 7bx9l %E orld AR E3
TCGe F7HHoz AA%F 7?‘*"1 = propertyE A%
F8 ArgdEd. 2% 39ME FE72 classe AA
£ B33 gtk slAR G AT objects 2 AW rule
9 AIAE Aa}y] 8] YA sdct,

Z7F2 object® AA

ag 3. W

. ruled) 24

9 2ol class® object® HA °1—?— Element
Export®] rule editor® AMgdled zt Adk whye] w
2 rules AP, 29 4% editor® ©| &% ruled)
A BoFa gt

SUB_M_01 0 02.01 . diagno.kb

= Dlasmc, ¥} E
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= \CHA 92 or b1 B —— — =
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22T Aotz ¥ eun

IEC Std £99:197804 9.!?_}75 ULl FAR pARH P
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28 4. Rule editorg o] %% ruled A q

g 2z

°1"‘«] GAZ FE2AE 4T =
23l F& QAL AYPAAH Bt
A datax ASCII text fileZ 7I¥te2 & nxp

file2 YHEAUTH nxp file® NEURON DATA inc.ol

A AMEE e data file®] ¥Alozg ol e} o

datag vigstd A&

d A datag ©]

- 388 oA 71£ ‘data

gas| amount| incm]|
H2| 200| I
Cco| 400] |
C2H2| 55| I
CH4| 300 |
C2HS6| 300 |
C2H4| 400| |
co2| 6000 !
TCG| 2000 150

33 2 o o ok ok ok ok R R K K K RO R R K Ok ok ok

¥ datav A st de dAM e 239" ©A
g ez o9& gy F4A Dornenburg &
Roger Ratio Methodel &3] & %3]« A?ﬂ Zh 24k
o &3 Zoltd 9] data® YHAY F FEHE A
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s HEsA AARE & 5 Uk

o9 5. dAA data FEAT

3.2 B
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