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Analysis of Fault Cumrent Limiting Characteristics According to Variation of Fault Current level in

Integrated Three-Phase Flux-Lock Type Superconducting Fault Current Limiting

Byoung-Sung Han, Chung-Ryul Park, Ho-Ik Du, Hyo-Sang Choi”
Chonbuk National Univ, Chosun Univ.

Abstract :

The analysis of fault current limiting characteristics according to variation of fault current level in the integrated

three-phase flux-lock type superconducting fault current limiter (SFCL), which consisted of three-phase flux-lock reactor wound on

an iron core with the same turn's ratio between coil 1 and coil 2 for each single phase, was performed. To analyze the current

limiting characteristics of this integrated three-phase flux-lock type SFCL, the short circuit experiments was carried out the various

three-phase faults such as the single line-to-ground fault, the double line-to-ground fault, the triple line-to-ground fault. From the

experimental results, the fault current limiting characteristic was improved according to increase of fault current level.

Key Words : integrated three-phase flux-lock type SFCL, three-phase faults, fault current level.

HH-Q0 GE I LBl
o ZIE 0171 ohAt. Oleist
o2 NZ22 BHEAg A,
gueEx 7)) & SExg
Jl €X S 0 JiX 2ol 240 AL SHXIg, 0]
2 E OE BRBE L0100 BEHANSS &2
 OHEL0 CHE B HIE 021 Al211 A2H, Olgist &2
E!} HoZ HZoldl figt U= A CH2et HE
C BRASOIOF Mere D ACH1~2].

c ZElS ERAEI BN =2 SR *
B2 S4E AL UE NSPEE ERHED
HSH 2Eot0] Aol LAeE S SIS
d& MRNEIIE g HEBSACH3]. E8H, 14, 2
L 38 NIETAMLDA ALE T Sl SHato OIS 2Mse &
&5 78"?&5 HFREIY dFHE SHE
2Lt

ol

fir ph loll
m

9

lo
9 K

> U
= 0o
>EEﬂ0

0
- 0F

w0z oo W
by

E

2.8 8

2.1 RAESHE S4NS5TEY MUERHEDI S22
* SHuZ

2Hste AATSTEE SFCLY RxZsE I8 1A
grerzt0l 4401 IHE2z Zgt" *XE UEE
Ch ol S&dce HANSTREN SASH, &
HATOE 2 49 ), 2% ALNAH BYZHE X
§é.'LH-rOil/dE &0l FIIX SR
IE S 0 0l42 g S0A AT 248 &
, N20IA ZM8E U500 M DL0NE JEE
AN HBE 2T AKX AXNE FO

oz
<
OZH
s
)
2

40 Q¢ b ox > H

2

A =Lk
+ VR
- VR s
I® LR Rsc.a
\AAAS; MV
R " Rsc.s R
Y Yy vy Rsce |
I* L%
+ VR
+ Vs -
- VS o+ I"/\/\/\/—|
I La Rsc.o
\AAAS; AMAN
s _ " t Rsc.e s

IS L,S
Vs .
+ VT
- VT e
17 L,T Rsc.g
\AAASS MV
T Y Rsc.n T
. Rsca
hr LT
+ VT -

A8 1 2€HEE 44 UHP A8 SFCLEY SotER

3.2 ¢ g

8 2= NDEE WOl 523 Apeac & 653 Apea 2,
& SFCLE ZI3Zd# JL RY

o

=

»

4

»
= o

A Q20| B2 NDEE I
. FOLA ME A0l ATAQ S
0l gg—g— FO ATYS I HF/RIH B
StAHl SIXIgH 0 I8 8J= AZ HHSHO 242
ZOISIX =0 O 200M AFDARL RA
NDERO H HW peak 22 ADEHE O 523 Apew
2t 653 Apes LI, 22t 76.85 Apen® 77.7Apea 2 LIEH

|lll0

_39_



Ch Ol =J1 MIERY 853% 2 88.1% BT HIgtEE=
NE HOE £ UCH, HDEF 20l BBIg==E A
LT HEEO0 Hlots AE HoUE + UL
. 100
< (a) R-phase ——523A e 653A
:- 504 pea peal
[=4
g 0 4z /.\ A
E g g g
o -50 T T T T T T T
100
« (b) S-phase —B523 A e 653 A
— 50 peak peak
]
@ 1] D covmen e e e e
E T T —— T — T
O .50 —T T T T T T
- 100
< (c) T-phase —523 A, T 653 A,,m
- 501 ~—— Fault starting point
& . e L P e
E 0 ~— ~—" N —
o

-50 T T | | T

) ] v
40 50 60 70 80 90 100 110 120
Time [ms]

OY 2 23 24g 2R add 146 XS ALIAL ALDER IH
100

{a) R-phase

E ‘peak peak
- 50
E 0 ,/"\ \ A /\
E VvV S
v -50 T T T T T T T
— 100
< 50.] (b) S-phase —523 A,,ux ............ 653 A
£ olo _—0 AN NN
£ 0] \F/ s Y S
O 1004—— r r T T
- 100
<, J(c) T-phase ——B2BA s 653 A
504 ing poi " e
‘E ) ~— Fault starting point
E 04— D e e e v
5 T Swan” N T —— S
o
-50 T ——

40 50 60 70 ’ 8T0 9'0 1(')0 1‘10 ) 120
Time [ms]
9 3. 243 N8 AR R-S4 28 RISALLIAI ALLEE I3

2 UEHHD UCH 12 30AXME RASCH Sao 2
T AKX 2O WE ALEE HSS mog &
Gi, Ol RAIE 0° AtZQ! ¥HG!, SAI2 120° ALDD}
tA0| M2OICH I8 30 ALDAQ RSA AIRA
8O A BIW peak U2 AIDEE YOl 523 Aps &
653 Apew 2, RAS 8205 Apu 8389 Apw & SAS
-83.78 Ana®t -86.11 Apw® LEHCEH Ol ZJ| ALDE
BB A, 84% o 87.1% , 83.9% 2 86.8% HET Hetg

b
HEHE0l 2ABE 019 AMNA LME 29 4
| N2 AMSI HR0ICH
02 4= ADER A0l 523 Apen & 653 Apen I,
I&E SFCLY 2TEME B2 RA

o
=,>_|_l
o
n
0>
0x
>
I

0" JIF RS-TA 38 K& AIDAl M20 B82= ADA
& MBS UEHHND UCH 28 4 (29 RAS ADES
IES AHEE AAREII0N AALIREI &L2RO2 29
HEE LIEHHEO, 0l AFDED] SAD TAOA ZM=
X420 YYOR £AFOI MSHE LIEHH NO0ICH J& 4
OlAl ALLAIOl R-S-TA AIDIBCS X M peak 2% At
DEE HYOl 523 Apa O 653 Apea L0, RAR 77.94
Apeak® 7837 Apes SAE 913 Apen®t 959 Apeu 2 TH
2 902 Apn® 933 Ay @ LIEHCH Ol XD AIDER
E 22, 851% 9t 88%, 82.5% o 853% , 82.7%
85.7% BT HgtEE= AE =Holg UCH

— 100
< (a) R-phase ———528A w653 A
% w] A N
] ]
£ oL DN A A
£ A A U A 4
-50 T T T T T T T
100
< 5 j(b) S-phase /\‘ CSBA_, REIA
s S AN/
£ W \/ f \/
5 l-zg— \R/ S \// S
'100 T " Fadlt startin} point ' ! !
= 50_(() T-phase R /V’\\‘ —m' . ﬁ(rﬂk
% o~
E -50 \/ \/ \\_le
U‘lm T T \I/“- T T T T
40 50 60 70 80 90 100 110 120

Time [ms]

a9 4 S LS P R-S-TA 34 XSAMDAl ALDZER
s

E

4.

2 =Z20AE 2HE SA4NSETEE I2XdE
FHEING ALLEE o OE BRME S b
Ch Al RS8OI 2HI0 ALDER A0l B)Ig+8 dR
HgE0l SII0HH EFHe 580 #4EE

= AALCH

& 28

[1] L. salasoo, A. F. Imece, R. W. Delmerico, and R. D. Wyatt,
"Comparison of superconducting fault limiter concepts in
elecrtic utility applications”, IEEE Trans. onAppl.
Supercond., Vol. 5, No. 2, pp. 1079, 1995

[2] M. Yamaguchi, S. Fukui, T. Satoh, Y. Kaburaki, T.
Horikawa, and T. Honjo, "Performance of DC reactor type
fault current limiter using high temperature superconducting
coil”, IEEE Trans. on Appl. Supercond., Vol. 9, No. 2, pp.
940, 1999

[3] S.H. Lim, H.S.Choi, B.S.Han "Quench characteristics of
current limiting elements in a flux-lock type superconducting
fault current limiter" IEEE Trans. on Appl. Supercond., Vol.
16, No. 2, pp. 670-673, June 2006

_4_0_



