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Discrimination of the Faulted Feeder in Grid with Distributed Generations
Considering the Characteristics of Protection Devices.

°S. G. Kim"

Abstract - This paper proposes the discrimination
method for the fault location, whether it is within the
line where the distributed generation(DG) is integrated
or out of the line (but sharing the same bus of the
substation). In general, DG has to be disconnected
from the grid when the fault occurs on the
interconnected distribution feeder as soon as possible.
However, the faults occured on the neghboring feeder
would mistakenly cause the disconnection of the DG.
For reliable operation of DG, DG should be sustained
at the fault occurred on neighboring distribution
feeders. The proposed identification method utilizes the
impedance monitored from the DG and examines the
coordination of overcurrent relay of the distribution
system. This paper describes how the proposed
method to identify the faulted feeder and how the
method can be utilized.

LA B

Ao oA 87 dslel UiFE LAAdw P4de
oFHEo2 A WAAUA el oy EArA

Hol duln gt 2 AF dA: v
2 Ay zH%E uveldted 9 9 J)F9 wH A&
el oA 7t 2L TS wAA F Rolrh o)
E4tdde] 4X9 HE FNEL 2] A nge
EE AT A% HAds gHd $A8 5 Y2 2
s ojFol & RAelth £3), Fibmgie] AAH e
A MY Al dE ADre Fo] JAsE
2 439 9508 dHg I ngede) 24
stAl "t olejd RAAde] S5 A, A
A2 AH7IS AAZ Al FEHP 3 7)rey, A
g4E2e A3 2 A% 879 oy B EFAE
LA FbsAdel Aok ek AFel Alnst 2R
& golle 7@ 4% AZY o4 AuHS dotay
AL AR 7 AAFer A [1-3]
Iy F4dde] dAR WA o199 3%, & A
AY age] ds 2addel BuasA Agesn

A

off 72t rlo

B I8 AL GPstn Anst AFo 2R A"
AR gRHez FAREE ot & Zolnk walA
FTARY SN dA AR 1S g RuAN
agE a3 FRI}E AL W Faw A g Ao
.

B =FdXe Eaddde] dAd waddMe ng
B AR ndg FRIE V1Y Wale J1E8
At wlddNe e v Y9 FFHo) wy 2
e 29 A AFY WES JHAHA Heu
olst e ;Y 542 2R F AFY EEEAd o3
AR [ [4] wAPeM ST 2 FFHY T
T 5 BAde] AY dAY WMy mge 2ad
9 B 7)¥0E 27 AR H2Yudre 7]
7b 5wl ngel i aAERY vmA A &

K. H. Kim"
=Kangwon National Univ.

S. I. Jang™”
=+Seoul National Univ.

Ao mehy B wgoNE gudae Wy
A7 WAAES HAF AW SRAFE ol §3he] B
Ago] AAY MAY DAY yR[ADRE B
A AFE 1A ML BRI ATN B

e WRES 2F EF el AA4 e W
Y

™
rie

2MFRY B57|7] Y SREY

x| £7171

k4

2.1 gofl o =]

Bk TEAEE Fod wAAFT aAE o
A MAAS ¢ BAAYY BREE Y8 LietelN
TR e AF dnEdEFE 29 19 dEhgid
(5] 2NN BoFe MY EAEdo] dAY wA
AFd Axlsel e BRIiVrze FAF{F AR
(51, A AAF AAANGIG), AAYL AAAQD),
ARz ARD7ZN79), YF2ARE FAHY A 2
g3 BirHdde HEE BFo2 AMSHE RHEU|IVE
BAAY A F-F ARG, ARG AR
7, FAF AAZNGE9), Fu£ AAZED, FEA
W AA7)(32Q)7 A"t

i, AT

o [
o

=
E=4
=

|

B

o
Mo

5717)9 SRS
Age] A5E B dAHeR
g 2xoz gt ojrlA FEIY
o) A4g WAAE BHoZ A§HT
¢ 2o #EF Pt 208 Frhw A
Atk elm AAY AR, AAF AH, F
e dANE BE D B 8% £1 YAE
gt oleg usAA AL ¥
He ndsd Ads] 1Y AENL 2
HAgo) PHOR B4 ¥ F 9t
gt B E=geldt wid ¥X
71 1 ge] 4XE AR} Be 54 54
N Ao gstden BAAd 258 FAF /)
A7)e AnARI AGIART 150% el4e] =K
& 9 SAFEE FQo0 AUY AWIE A% Y
of AARY 80% oletE UadW FAHEE HF
sanh A Fae AAVE A Fohgel 15 %
o} WMsE 03% o4 A%Y A% FARE=D 4
At o] 4AASL WAAE i ARIEo)
durEe R AAn e ARy Rahdely @)
MAAEe S4) met 48 AR 23 by ¥
4ol 23 Ho8 5 ATt

3. BAER ¢ AE ==Y

A e
o i, |'E
X plo

ki
%[

2,
i

e N Ao ot

ﬁ

A

-

Mo B 3 )y X

o o

o
it

2
>
e

4
tlo (2 42 offt 2t -y 2 X gL

s
o
A o2 (L
rE ek 2
2
o,

Y

=RdME AYAF JxdY sixzzaNql
PSCAD/EMTDCE )83t 229 kv wdAZES =
98 oy, B4dY e 57 ¢ANEE A
sl mojdlg, BEbde A4 wAASe ey
229 kV AA%E dolelE <83t A3

- 243 -



AHMHAS DEY

Aeol dA ¢4 2 MAATE BEFo] 100
MVAQl 229 kV A%eolx, U¥H3l ACSR 160
mm29}t 9% mm2e) WA¥o2 TAYAG LHE A
= gE Ra8FL 713 549 FHEZ oFA I
om, 7 7H24E 4 AF HolHE 0§ ndy
gtk 220 dod nde 2osr Ased o9
23ARE ARAAE, 9 DA 2T SAND
A 32 B4 $457) A8 Ao 29 A 39 Y9
o nAAHE VARG 19 28 2F Rojol ALE
d 2y Aol dasoln

32 FUNA nAagy

B AFdMe 29 E 489 F7) W2 A
sdqer EMTDCAAM Agdts F71 237 z&d
247 Aol §E ol&d TANAY (6] & =¥
M EA4ALE 3 MVAS &3¢ 2= 3di9 4
Fr1gA712 2dgsigen Y 39 wue] FEA
& o) g3t dAAE RAeg A

22.9kV 2M

Wye/Delta

Y/A
22.9/069

Distributed
Generations
3 X 1.044MVA

B
Feeder
Feeder 4

Feeder 5

B Point of Common Coupling

— Load
2% 2 BaAdo] SAE wMPAF 29
4 BN A AS DF MBH S

o
He
r>
r

MM Ae AAnE A3 AN Rl of

A9 29 AL AFY HWEE 7MHLA HAed ol
2e A EAL A F AT EZEA o3 AA
o} At} [4]. 24 AY AAE wHHY Az
e HHy] ¢ AY, AFY WE] dF AN
Atae] 2RAERTY wind ZAA Jehdoh o& 24d
o] My Foz Ry Am HAxHol Hol AFE
Abarel that BAMHY &8y Fol Folx|7] ot
gl B =5oAE Alm F EAAY Qi &3
E A, AF anFE olgdd AdHoAE 9Ad
29 A7)} WAATY HFAF ¢unEEE o] &3td ¥
AAdo] AAE WA Alnet RuiAA AlnE B
e /Pie Actsd. F EAAYozRY e
Aol Q& W sjAMe Alne Fe Judse 3
7152 71AA Ha 2EAaAQozERE Ast A AR
WA Alne wad 2 Jdygdxe A7E ZHAA
"op, Babaed ZoA AnAARA e dFHdxel A4t
e (DT 2L Yk AY AA gngFoiA AHEH
oA WYL A3

__V
Z_[+k{) (6]
_4-4
k== )

d714 v, I e A4R 17 2 ILARE 98
. 3T ke BEFUAAY ARYAdE 7% 9
A4 Judx Z,2 Altse} Ao

2 AN 2 3FE HAE 2714 Ane 9%
Ao ZHogRe sz Ao Ans FAF
Hdx a7g 7HAA goh olgE Aede Ygabx
o Z7IE ol g3t Aln wALNE FESIL E7bE
A "k A AR wjEHY A F RHSOERE
e XM Alne & ARARE FUIER wdd
258 AAF AN &3] FAPG WA AT
235 E& FAF AR A 54 13 F4A
2ol BE771E TANEE 20 W - AN wiAd
A Ang P93 pEY £ gd mebd ® =8
t 9odae aze FAd 24dZe A% BEE A
A71skel 2E 534 £AE AFsATh

5 HIH AHSe| n® Mz 'Y JIY

51 1% Mz T 71y

E doMe 2439 Sy F3He dud2y A
719t WAAFS AAF dndFL ot EANL
o] dAH wiAY Atust 9RuHA AlnE Adel=
719E Agstgdn AA, 2add Agd 438 A7)
4 WA7IE T Ay ¥ de, ARE F
3} )5 71EY AfAALZYFTAM AEHS &
Ao Hgsto] JuE2g Aggch ofgA Axd 9
T2 e An widde e ALes) A# 4
Ao} vwsted AA wWAd 237 AR WAY 2P
< PRI o] HHXNE A% XA wy 2 F
Aok 2n Judawre oj g3t Am wENE T
E37) ojge Ade And Feee 2 s
A AN gy 4A WA 1FL AWEE T8
o z2& FAFY AVt A 54E o8 ¥
Aok gebd, o2 A7) FA AR 24
BEg AW BE duddde] =& FIo 1@
N2g TEIEE stgch 29 39 B =8 At
g nd M2 @9 7| g ¢M=E ushiid.
az: ¥ 1o nE 2 B39 YA olgd d¥d
2 4A3ANE JehRAct

_244_



BOHTHAOAL
34 Y, MB Ay

v

Low-Pass
Filtering

!

AMEA A

MO AeA g
HFxe v

A

Time Delay &0}
A I ol

S ES NN HE
JCC 84 0ig
N

Yes

AL WHS 0F Y

ot

2% 3 ASE 2 A BE gME

¥ 1 ASE 7He dgds AP
A AN s A A
78
IRI X1 PRI [
59 19 209 29
24 + > —~ ~
1a3% o} & ola} 200 ¢ 30 9

52 Heord Ji1de HF

B =EoA A" ¢dnd g dd 39 Ag B A
! JEUL A} 29 Cok D A9 148 A 2% o
sted Brhstgch Ast B A3 Eamdde) A48 W
B oA dgef Mo Afmolr, Cot D A& ¥ WA
A=Y Aba Agelch A%t B ARelA Al wae
qE AeelE “HZM}%O!] A€ @,17]/]"4 5 2ol
=g EU4AAS MaATogRy AN AT
°F 3o Cst D Z]%zl»«l Alael A E Eadde] Bdae
A WEAS R M He e dol gaHeg
THII=E sof Bt
2% 4ol ARrE duede Wt @ﬂr"“ _*iwhnu b4
o Add e A A¥ 2AS AYE QA aud
Mol ngez TRt A& B W%ﬂl 428 2
4718 ST e EY A5 S ¢Sy b,
D Adolqe nRe 9% WAMZ AnZ Bt
BEeH #udde A% AAS Ut
B9} C XI%MVH 24E 9A guda Arjgg 2y
Byt 24 WHdeE PRI 2 a8y
AtE FPge 2o AAgME U § YKol RS9
AR 23 Alxn Bﬂ%i’di? Eﬂrzi o7 ?%’cff}
Ak B Aol Mg e Badgel aAE uy
AMge 3o Z HA}-) 3: AR FF E}An‘r
g A Ad F 2y ‘“dr ‘3'113 A&7} ’3:}”‘35}?11%. ]
At C AHAAMY nHF e wHZo] AMssp BaAY
RHEg AAZIRG %3] A5t Atarzt AAs s of
F Paxde @%1105‘; AR e e HAE

Aiﬁ;‘ o5 WA
viA e s 1%
B FaEFo) 9«15?1 -‘?’-*&?ﬁ% BE AR
4 gk ag
°ﬂ X" 2
M Aba g RE

lmc'r}.‘_ng

cusrent {pu)

4
3 "/M—
Trip Signal
& ¢ .
1
¢
. current (o)
3
® 2
s [l Tog Sianab,. [
g Ni
s current {pu}
3 }/! Main GOR tig
N e
oz i T MEEEEN
1 et
s O RS y
4 current {pu)
(D} 3 PN ST,
e
i =
M Ay
o { g 3 4 ]
Time {s}

a9 4 AlgtE nAdd g dug #Hot o

6.2 B

B =RoAe B4ddel dAE Wdd ngd 9%
ad 2gs FEEke 7 %9« xﬂoh}ﬁw Aﬂ& 7
He B4 2¥vd Hsh dFE AL olES
7)%.2.% féii)f:»id': AL @ &, gaga A} 9
wshed dAA MALY nFFH A WHN 3Fe FEG
o, 2ol e Tad mAy w3 A way @
4o duday ﬂ754 Al dAE AR AA
71€9 RIPRE B39 1A U=2E ?Ta}gq_ A
o)

8 37 A% Baslue AFAA TAY 4 9 o
wpo el Yol VA4 e HrANE uY
FFAE 4A BT Y 4294 Aue] 4AE B

-

e

s
E=)

ZAAZEN A ] AE 71 e A8st Wotg o Agoln,
vhekgh BatA el dME A8 Ne4dE BE T A
Fojrt.

Z}Algl =2 ;
2 a7 3% Jlef 2 dxdehAlide] ERC T2
e T X-?JL’»E- o} % ‘ﬂﬁ“’i l°ﬂ ’”\}g ‘EML?

[Ba2s]

{1] M A Redfern, O Usta and J I Barrett, " Loss of Grid
Protection for an Embedded Generator.” TEE, 1993

[2) P. OKane, B. Fox, “Loss of Mains Detection For
Embedded Generation by System Impedance Monitoring.”
IEE, Conference Publication No. 434, 1997

[3] O Usta, M. A. Refern, "Protection of Dispersed Storage
and Generation Units Against Islanding.” IEEE, No.
0-7803-1772-6/94, 1994

{41 Arthur R. Bergen, Vijay Vittal "Power Systmes Analysis -
2nd ed.” Prentice Hall, 1999. 8

(6] @5AEFA ATEAA, "B @7 H8EH dAMR
BEgT A" 19%. 8

[6] Manitoba HVDC Research Centre, "EMTDC V3 User's
Manual”

- 245 -



