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and Transmission Network in Local Control Center

Heung-Jae Lee, Chan-Ho Lim,

Kwang Woon University

ABSTRACT

This paper presents an integrated fault diagnosis expert
systcm' for po\\;er systems. " The proposed system
diagnoses varous faults occurred in both substations and
transmission lines even in the case that substation fault is
spreaded over the network. To cope with this problem, A
meta-inference method is proposed. This scheme shares
same the data structure with the pre-developed intelligent
operational aid expert system installed in a practical
This advanced
integrated diagnosis system is developed using a low cost
personal to the special modular
Case studies show a promising

sub~-contral center, without modification,

computer  owing
programming technique.
possibility of the proposed method.

1A 8 .

g3 A6 A AGAFT &9 HEUE Asle] ¥y
FUlHor Hgsn s AYAF £IMAE EMS -
SCADA - M-SCADASl £43 A$3zold, Minor
SCADAE AZ-§ AN 71% st9lef U= Hoj2Qd A
FAR-2(LCC:Local Control Center)oll Aalxlo] 10 - 20 7|
2] 154kV 2913} AL} 154kVE $ A4S FAT Ut

A ez HAHAAF £Yo1 oM AE8E AY
3 M0l Qom] 2o dig Z&AT7 S¢3 4953 )
o AtRAL nAARY JAFS dP TFRP 2AE
ATER ATl AIH wieAl Aol e FAloln o
2lg Sl dig dANgezy AFAF MU YT A
&7F Alagte] #e A7 WA 8 Fq) Ao

QAR UEE 2P AR Al29E C. Fukuidl @
T8 Al"ez 3dle] 3 EMS, SCADA Al2YE yioz
A NYPE QY ST nPAG AL A2l @y
€ v {Uoh{1-2] =8 ARSI AFse] Aol ¥AH
o9 PAnALel O nPAG AR} Al210] AwEn
e GFolt3-4]  £AMT WAL 2ddele H4m
AE NFAAY AP M2 Aolslnz $£AM nZAusy
9 FauAA ngAe LT Aladol 22 Wng Aw
El" = AFeln, del OiE B nAgNW *l*ﬁ!-l Pz

£ HAAR AAE v et

B oAz A Al2YE 44 2PAY AR} A&

Gi-Hoon Chol
Seoul Subway Co.

TR oy Rl 2RAG ARV AlARe= 2} BY

e ASPHE AHEden, de FE871HE A3y F
Ze] AR A2QE aRHo2 ARAY $Y ¥ A
87 A4S At
B tefol Mz A4 Ao ol21d AARE g 4
4-3tel ohlde] PCAAAM TN, AGAF}7t 4 £ o
vizAl 28 48 7He4d-E B

2. WA N2dY 7=

A a4 ATEIA quse] A 43 A
89 AAAA 7139 AoARAM FSFHAY AR
A9 APes AT2IAE HAY 95U 154V HEPLo
oI 3HA sk Aol S 3e AMoliolrt,

1ZJY AE7t A29E AQFH EhAAN §9E AT
A SN WAxhe A DFAGE $98eF g 2
g FAMT AALE FAA AeEde A& A29E T
A8ty oy 71A Aoge) slemz odf 2y 134 Fe T
29 AR} Al29-E AAEY.

S/SPAULT comam'xm
EXPERT SYSTEM (IS

l FAULT DIAONOSBB I I DA'I‘AIMSI

L PROGRAM SCHEDULER AND DATA HANDLER ]

FAULT DIAGNOSIS EXPERT SYSTEM

2§ 1 Aot Alade] 2
Tig. 1. Structure of the intelligent system:
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Fig. 2. Structure of network in a LCC
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START : INITIALIZE
LOOP  : If dynamic data is updated
then gote UPDATE
else if alarm data is received
then invoke META_INFERENCE
else goto UPDATE
UPDATE @ Uxdale dynamic database
Goty LOOP
MIETA_INFERENCE :
If the alarms are attached (v one substation
then invoke SUBSTATION_DIAGNOSIS
else if the alarms are attached to only TL networks
then invoke TRANSMISSION._DIAGNOSIS
else invoke HYBRID_DIAGNOSIS
Call DISPLAY_MESSAGE
Goto LOOP

4. dlole} o] 7A
oAl ALB-RE dlolel: fdMI WAAe] YAy

2 dlolubsl Aukv], @2y Heol 29019 .9 4 wo)

B 225 AnA FEsle 2350259 AR dolgr

T3¢ 4 31, olFe A volet Molxst 4 wole} u
ojxz piEd,

B =RNE 99 &1 289 AuE 98 E 13 ge
loll wjolaR EHael FA@L

E 1. djoleiufolae] %
Table 1. Function of the databases
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Fig. 3. Flowchart of the fault diagnosis
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< B 23217 >
alarm(tr_diff(C,2))
alarm(heavy86(C,2))
alarm{ocr(C,2,g)
alarm(line_rclay(A,1,2))
alarm{line_rclay(B,4,2))
alarm(cb(C,4244-2,0ff))
alarm(cb(A,627,0ff))
alarm{ch(B,617,0ff))

< DETCH AR >
Possible solution No. 1
Fault occurred at TR #2
Non_operation : CB6233
Confidence @ 0.95
Possible solution No. 2
Fault occurred at HBUS #2
Non_operation : BUS_DIFF(C,2)
Confidence ' 0.90
Possible solution No. 3
TFault occurred at T/L #1
Non_operation : line_relay(C,1,1), line_relay(C,1,2),
line_relay(A,1,1)
Confidenre : 0.73
Possible solution Nu. 4 .
Fault occurred at T/L #4
Non_operation : line_relay(C,1,1), line_relay(C,1,2),
line_relay(B,1,1)
Confidence : 0.73
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