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Analysis of the Data Reliability
for the Preventive Diagnostic System
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Abstract — Abnormal symptoms on operating conditions of power transformer are monitored by a preventive diagnostic
system which prevents the sudden power failure in case of quick progress of abnormal situation. The preventive
diagnostic system helps plan the proper maintenance method according to the transformer conditions via accumulated
data. KEPCO has adopted the preventive diagnostic system at nine of 345kV substations since 1997. Application
techniques of the diagnostic sensors were settled, but diagnostic algorithm and practical use of accumulated data are not
yet established. To build up the diagnostic algorithm and effective use of the preventive diagnostic system, the reliability
of the data which were accumulated in a server computer is very important. This paper describes the data analysis in the
server in order to advance the reliability of the accumulated data of the preventive diagnostic system. The principles and
data flows of the diagnostic sensors were analyzed, and the data discrepancy between sensors and server were

calibrated.
Key Words : Preventive diagnostic system, Transformer,
program Sensor, Temperature
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Table 1 The items and installed number of the
preventive diagnostic system
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Fig. 1 The schematic diagram of the preventive
diagnostic system for 765kV substation
equipment
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Table 2 The type of sensors and its diagnostic purpose
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Table 3 The produced gases according to the internal
faults of transformer
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Fig. 3 The schematic diagram of the gas in oil detector
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Table 4 Inspection results of the gas in oil detector
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Table 5 Inspection results of the oil temperature sensor

4
!
el

%

ojuh, AAE WY

3} o

B gyl Az

]

X

A A7 WA 7E E A

+

A A e AL
tolow, 8adjel Alx Sl 37t

E
-

I

F e
A

=F

o=
o= vebut. of

L e =
ol otk

B
o))

Al71€] i

-
3t

27} ofel & Aolth. ey

)

7tE =

_T_

ERIRES

2 FA5H2 v

719 372 20034

Fig. 5 Damage of the membrane of the gas in oil
detector

Ho
3l

i~

Sl

dlol e 3

Z7N A AA AGApEol 71719 25 Al

5=

Z
Z]

]
Y= she}

o

TH

<

97

=]
LN

i

o
i

kel
pad

oletn Azt WepA ol

=]

5] LN

A 7] o

S



\ cllofef 3 Al

temperature sensors

'0209 '0210 '0211 '0212 '0301 '0302 '0303 '0304 '0305 '0306 '0307 '0308 '0309 '0310 '0311

35
30

Fig. 6 Results of the calibration of the oil and winding

© 97|2= AA

70
40

DASeIA ¢
F7FA 2 Pt-100Q

gl

73

U BALE A4S )

2 WHfo] FEP

<

]

A
!

Ad

Al
72

I

G| H

DAS=E
F

=

DC 4~20mA

L

L

o

—

=
=)

sensor

-
&l

5 1_..A.o

a7}

FE A7

A7l A &
Table 6 Inspection results of the winding temperature

3T
it

BREFHNEG 54P% 258 20055 67

L
-

2004

10

Nr

LFERU AT

=

b skom FET

o]

44

£l

=
=

71¢] HolH

[e]

< YEd Aoz, 72t9] ATl 17 e

Ir
ar

s
)

o
o

sensor

7 2A7|2% MM
Table 7 Inspection results of the ambient temperature

=
o

A 71l @ A7}

A

L

3

w3

A

N

G | H

F

E

C|D

B
0
0

2003| 0
2004| 0

SN
= 7

i

A&
A e

)]

=

5T

o] 2EHT} o

e

Mol =

3}7]

s

]

gl o] &

el

A
Bt ¢F 10T ol =4 ey

M

. o}

co

LA

|

7

o

=
1o

IH

H A

p
L

=

=

X

e

XA

1o

=3

I 1]

B

3
BN
T
fo-
o

L
T

e

1A e

S

o

O
A
el

]
odl

X

CT(Current Transformer)Z ©]-&3}o

o]
DA

=%
o

274

Aejgk ol

1A% AA

CER

=

HE

1

3l
=,

HAATE A 2 e

e

&t

A

=

=

A HE

A% ol

ZUEE ZzadeA

Nr
il

-l

B

K

3|
=

1 DC 4~20mA= #}4o] DASE 7

{

98



Trans. KIEE. Vol. 54P, No. 2, JUN, 2005

. T ok do T o _
: TyesTs Tz ozsy 14
5 %u N 3 SN FLWW W 5 ° < o o o~ o ~
= cwaw@ﬂ# gy T TR =
Ak 3 foﬂok‘mﬂ]L T L e 3 " 2 - ° e
— — o s B 03 ® O o = N e o
T N T L FEON g 3
o~ jrdl] DA N < 5 H_W ©
& ° mﬁﬂiwﬁwﬁme Mowrge T T M s|E ||| |=]|°
(o] Ko gg B He TN A Ty B = B
) q § % w._ =T HyTE e REl g | o
« 1J1%_|110)A RT EOP@FLF Ko R — © o =] (=}
% o B LKA gt s w4 w2
W g s TV o ©iT ®.2 nwol[=|%|°|°
N i K — (=]
ﬂl /T w .é‘ HLol 1__/| q LE 1 Lt o m ﬂl AT M o0 _A_u w o
s L Y o o ! n
2% 2 FUETE il Tg mE Bl ===
3 uE WE Ny W T X o T — o) i G
— Jl._;nlu TEO X 1r£0 ;& rﬂL7\F Kl
= o R N T = T A TR oel|lR | S ||
Z i N T TPwg, EDPg ~ 3
= — B W T <
™ & g o s 1T e 2 % %ﬁaﬂ% 1o U | S |o|lo|o|o
1| Mu_ > 2 ,Dl W = op T % Em 5 i M‘M T F pal 5
a2 =" NE T I -y 2| m
o 3 e N NS X N oo . O @ Rl A A I
o s wyEPIE b TrEwI Sww? 53
T R b O NREg gewm OS] 22|27
8 > 3 N~ J oy I o] o
i o - 71mv,x4Ai q W s aTeE 22
2. woFewl . 3 B35 Tl e R P RS R
il o ) 3 - e .y 3 o | S K
Ln M i zmﬁmozomﬂwuﬁ 0 O MHER QO o | = | ¥ UrlgR|Y HEHA
L SCEwT S MWL | E | 2 z
’ = N O T Ao T B3 %o = S g
0
— (o]
G 52} =} < ) 4
] = N o T I | o | N = . _
: [ElETeTs]]0] srzeEgTrgsTioiess 23
o = o o | = | o] o 5 —~ ! o ATMUr}l_ﬂ_Mﬂmﬂ ﬂqnmoa,_oﬁoﬂoﬂo ) B
g = - Nl e e I e e . L TR e B
o 5 o 3 o W oo T ihAo»k i R o O
ﬂl ] ac — o o~ o o o ~ D e S T oo X R < T W TS o N O o N =
i S a T | || =]o]|o ywMzmm_wam_aﬂﬂ%ﬂw%ﬁg )
S - = o ® o )
” - @) =~ = ~ = o a O} & - ~ o - nE ALL_,._M__W,&omEIM_Eﬂ%Oiﬁﬂoﬂhﬂwéemw mﬁq
SRR % R EEPEERS T LA EE TS
< o Q — = dew I, o) o G 1ﬂ._y1_IMA* L.FL,LI; o o —_ X
- Mo N S — Q o o do = o Mo L.Lm. M%o ol i ol o BB 5 :mmz_
u o @ m © il F o R oo M S r
< = Eleo|alo|lo N 8 oo Al B o Low RN o N m
s il mel®E | 2|~ =]° 5T ] S I I T ol
bS] =] (S ~ 9 o = 3 my
- - —_ oR otb_‘._ll.l_l E.._‘ﬁ
_— E o A S\l e [ =] — =] < B K o <2 » BB Gl oA X
x z = 7 o A e |la|lo|l= R 7E#£E-HQ]BA@JQOM31@ T g
S o8 9] © o | o P mxﬂﬂb.iwﬁqqﬁﬁﬁoohﬂl% QQ@E T X
o — o N 7] L - B ey - . _—
< o = W3lo|2|o|~|o|o 2P md kT e g T ¥ SR
Dﬂr. = 2 M H < - . 7L__1Oﬂn_tuﬂaegWi%1r ﬁui
i CINES o || o= | S| m NE! RN R I = G0N o TR
e B = 3 = =) o I o o 4 ﬂr.ﬂﬂ o 5t o _9 K &5 — o o w memwr,_ = ]ﬁo
~) o W 0 < ] o -« < m fal = o ,n_M 7_|1_| T o= J AT]‘W‘_ﬂu Bl ﬂﬁﬂ.l. o) =
FAIE I | = & o | « Ne|l< |2 |c|+|o]|w %Wﬁwgﬂ%%;i“% w.z%i%ﬂzwﬂ
_ 10 £ hS <X 5 Ot:L] 270 mnm
o @ © Ho | R|Q RO Ro|Q & R Ry e <) A of N W "
; = Ro[Q R0 o o g ) = He H N =
5 E e | 4| ¥ |Or=r0nEA > 4 | ®BRETEEEY HE R R KPR Hel ey
2T wmel|l=m | | g 5 s|® | L Al MY Al A M%Wﬂwmffﬂ%%ﬂ%ﬂﬂ%%Ewﬂfﬂo
=) > 3 X [~ 7 \ —
b T = S S M= | ® g 2 o maulﬂmﬂngiou R NG
- & & oo & RN R TR
BT HPETH RN T . 2E BB
NI N N A | ¥ R

99

& A

©

o <

[s]

=

el 7]

hA

2|

gl o| o olg

PNES

C
i

=]
2l

{

0:



Fobd s ARkl o] FAA oA g BAIH = Az
ANsEE7E Adx A5t DC 4~20mA #*<S DASE 2
i3 215 = DASHA HAdY A5 = wHte] FEPE &
Mz AEednt FebdFe Mdntde] Assh Auje &
A= S Apolol @7k Aol UEtA &2 F3d HEHE

o [E
S w
o L
= Jo
>}rlu ﬁ
ol

N

o

o 0

o o o

oo EL o N o
il
>
[»
T
tlo

to ™ oX

2ol & o> 2 > 8

2
>
-
'y
2 10
¥ 5 N
F N
l=
o
e o
-
iin)
&
ol

o T
ofy
N

SN
=)
£ [~
off
N
[
A
o T
o

r

¥ 2

LS
2k
i
=2
=2,
&
ofd
o,
iin
W f
>
o

S
)
N re
o P
rlo
k1
r__)‘:{
~
i
2
T g
127
~N
=2
g
R0
i,
)
k1
L
_|>i
i
N2
2

oA i 2
UL
o,
12kl
o, o
H

=5
>
N
N
o
o
lo,
o o
bk
B
)
lo,
Bl
o

k)
- >
foyd T
o
[}

5
g~

S

o%

IS

o to ¢
2
N
N
2
o
o
o
32

oo
N
of Ir

o

=
o o B
~
[N

— o
tlo o °F

i}
Ao

3l

[1] Y.Fujimoto, et. al., “Operation of an On-Line Substation

Diagnosis System”, IEEE Transaction on Power
Delivery, Vol.3, No.4, pp.1628~1635, 1988
[2]1 T Kawada, T.Yamagiwa and F.Endo, “Predictive

Maintenance Systems for Substations”, Hitachi Review,
Vol.40, No.2, pp.135~144, 1991

[31].S. Pearson, B.F. Hampton and A.G. Sellars, “A
continuous UHF monitor for gas-insulated substations,”
IEEE Transactions on Electrical Insulation, Vol.26, No.3,
pp.469~478, 1991

41853 9, “253 A5 79 olsHtd g AH9§ W
G719 eExd,” kA rIsks] =84, Volds, No.3,
pp.432~437, 1996

6] AEx, “2udl W7l F283d F4718 A8 e
718+3] =1A], Vol.50C, No.8, pp.394~400, 2001

(6] &7 ¢, “T65kV W 7]7] oAxlgA] 2l A" gk
AEATFY FHFTRIA, pp.1~128, 2001.

(7145 ¢, “d88 ¥Y7] dixd 7|Eddel &

T AT AFRIA, ppl~69, 2005

o
9

100

AT ERB
1963 19 20948, 1986 A -&Aakel o o

&
A7)eetst =4, 19929 S dSw ogt
4 A71s st QA 1995 AW

=
e
%
ro,
>
N
o
1ok

13 291(24)), 19954 ~
1 AYAEATE A

ot
2
o
=
=
)
2
-
o

Tel : 042-865-5862, Fax : 042-865-5844
E-mail : djkweon@Xkepri.re kr

oY (B A

19704 11 1194, 19959 A gt
718 4. 1997d A osta o) 3]
A A7 EHAAD. 2004 A
Sau et A7t 4. 2002
-3 FAdEATFd AYATATA

Tel : 031-467-7961, Fax : 031-444-3244
E-mail : matt@tge.co.kr

==

3 A (A 1)

19724 19 1094, 19943 F &gt
. 1996 FEGEtL o

A7 ZF (A AL, 19961 ~ A A

AgATd AEATATA ddA+4

Tel : 042-865-5868, Fax : 042-865-5844

E-mail : jskwak@Xkepri.re kr

i
i

o o
=L 2

P

< d = (B & 18

19681 99 1994, 1986 A&k et
2 A7 Esrd 4. 19929 AEoiEtal
A7NEsrI 4. 19949 FEisa st
A A7 EHEAD. 1994d ~ 3

AATFY AYATATY HIATY
Tel @ 042-865-5864, Fax @ 042-865-5884
E-mail : jwwoo@Kkepri.re.kr

]

= £ (R 8B X)

1950 1€ 7€ A, 19773 Agdlgn 7]
Syt &9, 1987d A el A
71g8 3 EA(AAD). 19949 A &gk
et [A71Ee Q0. 19774

A gHaAgATd AEASATAET

Tel @ 042-865-5800, Fax : 042-865-5804
E-mail : jbc@kepri.re kr

rV‘




