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Effect of inserting resistance's magnitude on OCR trip time in a short—circuit of distribution
system

Jae—Min Ahn, Jae—Chul Kim, Sung—Hun Lim, Jin-Seok Kim, Jong~Fil Moon
Soongsil Unix., KEESRI*x

Abstract - Increase of fault current due to larger
power demand has increased the possibility of the
breakdown of the power system. To protect the
power systemn effectively from the larger fauit current,
several countermeasures have been proposed. Among
them, the superconducting fault current limiter (SFCL)
has been expected as one of the most effective
solutions. In this paper, the fault current limiter,
which consists of a ideal switch as a trigger part and
the limiter as the limiting part, has been applied into
the distribution system. From the analysis for the
fault current limiting operation of SFCL, the inserting
resistance’s magnitude has been confirmed to affect
OCR trip time in a short-circuit of distribution
system.

1.4 B

&M AEege] Frhsh gy wAMus} Fb
gol uet AgAEd 4§39 Frbe IR A A
2 AFFE ARG B, AFEA € HAx9
£ Fdie AnAF FHE stEEEin o AlnA
Fo F7te AHARS P dAR FA A9
dg Fo AMdui(Xdr], @27], CT, PT, 4=,
etc)e] £F FUE A nAYE BUgEA sz ole
22 v &g 2HAi] 0@ olFE ARBHE Al
@3ty] i g2 437t ASd3 Sl 2AE 248
o] &% o8 FF AnIF AV ASHZ Ut
[2-4]. oot g7 2AE AARAF ALs1E Agd HE
A AFo uAE P G ATV 88 o] FolA
2 95l

2 EEME 2

B =E Az AARAF A7 HLA4 viAA
o) viAlE 949 F FY9XF 717 OCREH Al
vl gakel dis] EAMsgcl, BME 5] it A
HAF AF7E olAHQ switchE o835 mdys]
Al AlnAF ARzi= ZA trigger part$d limiting
part2 FAsgen HAE wAASd HEIdd =
3, AS71E FESE 447 F OCRE 2433ty A}
DAF A A% FYAY Avle] @ EYALE
Ao EYAZFE Minput/pickup), sHebwlE,
time diale] wek @ssE=H AlnAF AR HEA
712 AFAE A3 Fn AnFF AV £UA4F
o o8] Ab:d F(linput)7t F43t EFA] FHE
olgl e AAFTHAEA E4& Y8 EMTDC/pscad
Abgsted Al A F Alskriel OCRE FHdto 23
&g
2. & =

i we 2

2.1 FCL(Fault Current Limiter) 74 2 %354
gt o AL ARAHF Asvle wE £33 54

< Zed ol AZA ARAFE #HzA APy A
Eo] & AnAR 524 GA #FH FA AF ¢
HAEE F4AY 4+ A "ok o2E olfE AR
AnAF A ANnAFE w2 Ao AT
71 9% dFMEe] o]FojAx g B EEAAME
ALZAF AIINE o HAHY 2HAE ol &3ld FAE
qAZ FRE <IY 1>% 2o}

B =EdA AR AnAH ARV AA trigger
part9} limiting part2 FAS &0 trigger parts |43
9 29 A7} normal closed o} QATI7t Smsete] AlZE
ZAse ALE. limiting partE ojAHQA 297
Adsol 2 AnAFE Adsted stdsEs A
(Rinserting) & & A 24 §& A gt

22 B4 WAAS T4

g HAATTANL <a¥ D ok FCLY A=
Wekr) 24 tie line. & feeder BEH02 AL HE
o 2 =2dA H&% MAAFTAAE ¥y 23F 8
EHoE AgsdY. =9, AL WHAFY HYe
154kV  B71Rd$ AHE3lgm dstrle 154/229kY,
100MVA/12%2  AAgHd. #Hgr] 2842 M=
ALOC 160mm’Z AAsg 2 23 10MVA 98 095
2 AFsy

<2g 2. A& vidAS FAR>

154120, 9k¥
TOOMVAL 2%

23 OCR %3 54

Ag7 g BRI H8 AEE Ree A-F AA
7I(OCR)= A2 AHFE ZAstd RMS3E #Halxz
2 Ftol AR (pickup)Rth 2W A2 wodth 2
g1 E¥HE A& TC-Curved 93 ZAEG
TC-curvex AZA 2 71#9t0 TC-Curved ZFAH A
¥ parameter’t ZE4H 2o B EEAME <2¥

2

}4

- 154 ~



3># 2 TC-Curved AMgstsTh

T NN LI
X

N et e i

AT

N

4’84

WA

N
N

(Y

N

(e

N,

VWP 2%
Y

- -

[

-
S
3

IBivA
s LT

!

T

-4

Hii -

<29 3. TC-Curve >

OCR 54L& EYAIT 3 E Aol o) AF
EFJAZL Az dFTinput)7t A A X (Ipickup) Bt 2
BEE Azt 248 Fdel 28 EfdE ALE
Buln sEAZE AlmdAF aAdrid os) Awso
linpute] Ipickup2 ™ Ztolxl A9z 23 FHygo] oA
AANZ HE3ed dele ATE Jebdd

24 ¥9A% a7lo & OCR EFAZ 4

<2y 2> dd AENAM OCR2 Ipickupe #dl %8
A7 200%=2 AHEstQet. 283 Time Dial& 1o %
B8t AlmA] OCR EYA|Ze] AAEA ). Alm
A Ag7E HEs7] Hode Mg g9 Alzn4
0.0858[sec]2 w2 5 clycles ©l%F OCRe] Egs Ut
¥ A3 E EMTDC/pscadE& AMg3le] Al olAslg e
o <y 3> o8] Y A4E g FYAL A}
e AR g9 Aas B3 49 AlzE modiyn T
F79 AzA £ A%E 1lohmlel A 10[ohm]7t A 7}
Wit Alggoldsigdct 2 HH F-L <Table 1>
<a¥ 4> YR

<Table 1. AT & OCREY Alzt>

02 | 112 [ 202 | 402 | 642 | 802 | 1012

Azgdarnal
OCR trip time (s|0.0858 ,0.1025 0.1185 |0.1528 |0.1898 |0.2317 j0.2818

ec]

dugdamal
OCR trip time [s]0.1273 [0.1368 |0.1495 |0.1813 [0.2197 [0.2662 {0.3238

ec]

S
@2
2%

oo az
teip tima

-
to e ] e
o o1s “/&:;“i,
e

s . N TR ATy AT

Tt T D G
CERe
2.0%

9 2 2 3 s s 8 7 8 v s

# 2 fodro)

<1Y 4, FYAYe] @ OCR EHAZ>

<Table 1>9] 278 24 A2AH A%7] HEA 59
Aol od AlmAF7E AFEHR Tinpute] FA8HY
OCRE# Algte] Z714& RoZBth. B4 gel 10
[ohmld #$ Mz g Atz A OCR EHAZS 34
ol F7ldte g £ £ AUtk AnAF A% HE
Al EQlAgtel z7ie] wE OCR EHAIY F7HAIb
<28 4>o] Jeldeh <29 4>o] AT 52y
AnAF AGr] HEA FYAGA @ E OCR EYA
T FIEE AlndE 2 A2 g9 Atz g 2ol
7Hg& # A} ol AlnAFI F42 e @t
59 AgE ARHFE @el A§ss] w2 Alzm
H(linpu)7b 2t A719] EAAFolate R g

.
o

2 10 ol

ARETH: HZ dUdA, & ARWEL AYEE o
% wol ATYE T F U ARHF A7) g
FYAY A7 B ARYF 3718 <29 50 L}
Ehgich

25307 ‘i

1500% b - o -
1000m

50ms 3%

agt 4 o

1 2 3 4 5 6 ¥ B 8 10

2hE%)
*ampTADR

P HESREAD

S 2 Elotmnl

<2g 4. 5 A @& OCR EFAL F7l#>

:O:OQ
armzsg SO 0o
Brarnss) 800 1 -

hiad M : —megton greavd |
200 - == S :
g N H
aon - - . - . FE—— i
@ 1 2 3 4 & 6 7 8 p» 10

SR rom !

<29 5 EYAY & AlnAF>
3.2 B

ARAF A7 HEA BFYAFY Avld] ¥ OCR
EgAzte] sk E48Ach €4 Zdds FUAYeR
g3 AzAFE A¥HR Agd AnAFnpudE
OCR E#ANTE I/ B9, #& 79 FYA
Folgts ADHFY Avld "ot ARAFE AdEE
F& gHAY ARAFI B dE gl AeHE
Bt} ol AlmAFI & A$ OCR EHAL S7HF
ol & AL T¥Y. oJHY Az ¥ o AnIF
A7l HEA AAnAFE AQHY AnARLe] F71g
& Ko goz AnRF AFr] LA AL
77t mEdz A%, A¥7)7] € Al eHEe 9%
o s A7E APstuz @}

%A 2

"R ATE AgAd R Add dsid FxAHAYP
9 Fgoz £39d FAY”

=& &

(1] F&#, ol “HAEA% 234 F Fde dgde”, A
7144, pp.19-31, 1998

{2} E. Thuries, V.D Pham, Y. Laumond, T. Verhacge, A.
fevrier, M. Collet and M. Bekhaled, "Towards the
superconducting fault current limiter* JEEE Trans. on Power
Del, Vol 6, No.2, pp. 801-808, 1991

{3] W. paul, M. chen, M. Lakner, J. Rhyner, D. Braun, W. L
anz, "Fault current limiter based on high temperature
superconductors different concepts, test results, simulations,
applications”, Physica C, Vol. 354, No. 1-4, pp.27-33, May,
2001

{4] W. T. Norris and A. power, "Fault current limiters using
superconductors” Cryogenics, Vol. 37, pp.657-665, Cct, 1597
[5] Lin Ye, Archie Campbell, “Behavior Investigations of S
uperconducting Fault Current Limiters in Power Systems”,
IEEE Tran. on Applyed Superconductivity, Vol, 12, No. 2, p
p. 662-665, June 2006

155 -



