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An Adaptive Reclosing Scheme Based on the Classification of Fault Patterns
in Power Distribution System

REE - & - F & F
(Jung-Hwan Oh - Jae~Chul Kim - Sang-Yun Yun)

Abstract - This paper proposes an adaptive reclosing scheme which is based on the classification of fault patterns. In
case that the first reclosing is unsuccessful in distribution system employing with two-shot reclosing scheme, the
proposed method can determine whether the second reclosing will be attempted or not. If the first reclosing is
unsuccessful two fault currents can be measured before the second reclosing is attempted, where these two fault
currents are utilized for an adaptive reclosing scheme. Total harmonic distortion and RMS are used for extracting the
characteristics of two fault currents. And the pattern of two fault currents is respectively classified using a mountain
clustering method and a minimum-distance classifier. Mountain clustering method searches the cluster centers using the
acquired past data. And minimum-distance classifier is used for classifying the measured two currents into one of the
searched centers respectively. If two currents have the different pattern it is interpreted as temporary fault. But in case
of the same pattern, the occurred fault is interpreted as permanent. The proposed method was tested for the fault data
which had been measured in KEPCO’s distribution system, and the test results can demonstrate the effectiveness of the
adaptive reclosing scheme.

Key Words : Adaptive Reclosing Scheme, Temporary/Permanent Fauilt, Power Distribution System, THD, RMS,
Mountain Clustering Method, Minimum-Distance Classifier

1.4 B o] AlRMZE EYSHAE A S, TNHE 23} of2E F

o Mg T&= dolEY AP BAYL &AL 324
Qg AAYez HEANPoRA ALFGu(AAAT/FT
AlT)E TP oYY AWE £E Adrl 2acky
£ ZAAgAY. =3 G4 Avgag JLse $34
A g AlnA Aee 44 PyPoz AMFgoezA
YA AL e GFALLE WEste WYE SEHUAGI0). 2
Hu o] WMo A¢td WL ¢ AL Hgge= £
AAZANAN 23 Anst 24830 e ASdn o8 + 3l
7] Qo] 2 o]2& uWjAAZdE A8E & s 2Ho
Atk 2 olfrt WAATANE B4 Atz LAFEL A
o= AbmAr #ut ok Almrd HAEA] ¥ 249 A
A= FAlo] ARsts 34 AL X480, o)z ¢l

A2y A5 AAEE FLATIL A7) S 78
A 37, 7171v AR9 AR E Fa2AE & Yt EF
A P JFAA ADE FarAPezM AYHFFE AT
EE P47 AFETE A =88 €Y F AT

2} GFARY) Ui AHEE AYAET Mdu)d AL
4% AT WAAEY AES, HEAA AAF F9
o2 e Aludzel Agdug 431,248 BT ok
gt FY BEAMd 42" AAT A2HEBe &J3AGAINE
wtEdog FAAAT7] WBof MY 2ol AR F87)
dvle} 253 - AR F& 2HFCH3-5) DA AHAF
A 3 YA AbI(temporary  fault)/% Al il (permanent

N

fallDg FEE 5 UoHE, FTATA Bistg 2] ARES]
$ FgozAM Adze ZL7IAE Y & drh
A FAA FAG Alzel sl YAAR/GTFALE
TEG Fo 7] AFEY £ 23A0t2(lock-out)E FA
3 EAe FE $HATY 9 AWM YA AT Eo
AH6-10]. olF QAFAME FAATAAN @Al 24

IF 8 B REKX ERLEMN RHEE - TH
TOE @ B #EKN ERISH g8 - 18
TIE & B OAEAX ERIEH BLRE

¥ HEF C 20004F 117 29H°

BREESET  20014F 2R 6H

112

3ta} Ao 23 ofA7} WAEA @7) W&ol

g =RdAE AndFY ABEF V12 WiHAE
HE As=AE AUt U BAAFTAME Arnrt
HASHE W AD7|E 2ACkREY] AR diHeoz 2
3] Avzg AEsH, A WA A2 g Az #33
A AA AV2 @&t 248 ALAFE Aed & Aok
2 =RAA4 ALY AE Azt 23 AL A
43 AFAA A HWA ASEI AAT B, F A A
W27t 438 AR AAE JTFALE TR W
& dEFol A WANE Adrle F A AR £
2a0kRS FASE WHolth olE #3q HEH AunA
#F &, A2 e A AA Y2 £33 32 AFY A



2@ Az FE AAPLRAN AnEYE FEIJA
. 2 o, olEE A YA H2: AERVIE o8
o] AnEE BHE Fol PAY AILE YA EE
FTAILE BEAAT. R PHE AnEYE dEY
F e TRTHE 437 A% Agddgen, H2 A
HgER7IE A vt ¢ARYE At d¥"EE An
dolej& #4E THFA FAAM ot &% AUAE 2
A3t d AMEAT. V1M 2709 AlnARIL AL e
TAFAHLE ERHY YA A RE BEsey, 2749 Al
AF7 3U¢ FAFHLE EHEYW I7A R BE
o £ ALY WAL AA wAAFAN HEY Azl
4% 23E vehiin.

2 A3 Yy 2y =5
21 dEa THD &4

Aage AT 84E Adstd % 3o AP YFE H
#n g 2 AFSE Hd: Aoz RMS(Root Mean
Square)@elgtnE gt AL YA HEYE R AE
& 4 (D3 go

L = (-}V-gﬂ(n)) " W

A7IN, i(n) : ATFYANM HEFE AF (oAU E)
N & 279 483 AF

Fog BN AZo ojuF FoF HEo] TEH
€7 E43e Aols, ARAFR ifn)dl thste N7(n=0,
1, 2, -, N-1)9] o]itid37t Fold | yHA o] Feld
gL 4 (2)% 2o

_ 2,
Kh) = 33 intyde” ¥ @
o714, h 2% 480, 1, N-D
y o Feld wesE 70 €4
> olEHE 4 A4
dye EYE nzd JEe AL Anzadas

(Total Harmonic Distortion : THD)E 7|8 F ot A& 9
Aol dY & RE F59 AAge HE FoiAu,
AF J¥o] 94U Aol F2 ALEET 4 AN g 72
o] olAk Falo] WL AT Fo 1 AE 2¥EYHY H
FRUNE AnAdFe IE 2YEYJY(EE dA})eE ¥
9 ARz Fe 4 3)F 2o &, 4 e Z‘l%—’é%ﬂ
PE A9 HEY & gl

¥

THD = A x 100 [%] (3)
QAA, L :71E0 AR Aag
In Ch oz AR AAR

b {3 2ZN PP

AT g BRO ZiXe sjTAEL B N2 YY

Trans. KIEE. Vol. 50A, No. 3, MAR. 2001

22 AtD ut Yy

2 AAEANE dukrH o2 28 AWy Hed
2 9tk ol Alm ¢4 & Adr) Aotk AAA 23
AFYE NEde B4oln) 28] AR=44E L3 o)
AAFNAM XN AA AErst 40 F, F UA AV
NES7 Ao 289 AnAHE FEY F Ut A HA
ALAFE AL FA~3A A 2dr] E Aol HE
g £ 02 F UM AZARE A 94 AWE~F uA 3
@7 EGAlololM HEY F Uk B =M A A
§ AMzwde £ iA Ass A8 dAse Yot
& R UA Az 4% A%, A9 279 AnHFE B
43l BRPE &31 MHEE ERHo2N F UA Ay
27t A3 YA e AMY JTFARE TEEE F oW
A A2 B (7] 230t%E AAsE weeld

EA3&3 AHBER] ALY Aln B ANurEA
(fault recorder : EDRAC 1601)& ol&3t9 HE - =A%
I, ARVEAE AL WHL(154/229kVDe AEL W
71 2x&o dAd o 4433 245U £ Aln F
e YNAlaSY AFARE EFHE) Qe REASY 1
3 AA7 FRAYEE ol g ov, o A3 14719 dAA
¢ 15709 JFAIR Ay & HE53qch

23 %3 *%

At dEg RV AMME A 999 A¥E FF
ol g3yl Atn FHE P ERY & YE oW 8
28 ol&3te Ao HMFANY. & =fAME AFRAYS
Aags AnzdgRe Addezs dAA st FTFAD
& 7EY F e 838 FEAAUD. 29 1& AN R
Y AYHQA AREAY dAE U Aol

5000 v
X M
4000} AIDER 9
< 2000}
=
g 0
O -2000
-M(
0 0005 00! 0015 002 0025 003 0035 004
3000 . —
= ol
z PO A T
= 1000
P,
0
.1000
.2000 +

0O 0005 001 001§ 002 0025 003 0.035 0.04
Time([sec]

% 1 YAALDRO| CiE FYEel MR o
Fig. 1 Typical example of temporary fault current waveform
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Al ([ HE A Bd A9 A oE wE | Bd A
ITF | cc2~cC3 [ T(A # 2)| 1PF | cC1-cCl | P(zA}S)
2TF || CC2-CC3 | T(A # =)} 2PF | CC3—CC3 | P(23 o} %)
3TF | CC2—CC1 | T(A # 2)| 3PF || CC2—CC2 | (2 Ao} %)
4TF §| CC2—CC3 | T(A 3 2)| 4PF | CC2—CC2 | P(2 A0} S)
5TF | CC2—CC1 | T(A # )| 5PF || CC1—~CCl | P(230}%)
6TF || CC2—CC3 | T(A # 2)| 6PF | CC3—»CC3 | P(2Fo}%)
7TF || CC2—CCl | T(Al 3 &)| 7PF || CC2—CC2 | P(220}%)
8TF || CC2—CC3 | T(A4 # )] 8PF | CC1—~CCl | P(2 3o} %)
9TF § CC2—CC3 | T(A # )| 9PF | CC1—CCl | P(&o}£)
10TF | CC2—CCL [ T(A # &) 10PF | CC2—CCl | T(A # )
IITF || CC2—CC1 { T(A # 2)| 11PF || CC3—CC3 | P(2Ao}%)
12TF | CC2—CCl | (& 3 2)| 12PF | CC2—~CC2 | P(2 A o1%)
13TF || CC2—>CC3 | T(A # &) | 13PF || CC2—CC1 | T(A # 2)
14TF || CC2—CC3 | T(#A # )| 14PF | CC2—-CC2 | P(Z2 A 0}%)

15PF | CC2—CC2 | P(2 A 0}%)

TF : Temporary Fault, PF : Permanent Fault
CCl: & ¢a ZESA, CC2: 5 HH FESH,
CC3: M i 2SN
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