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Modeling of the HTS Fault Current Limiter Considering Quenching Characteristic

FEE - BEAE-FH 7
(Yoon Jae-Young - Kim Jong Yeul - Lee Seung-Ryul)

Abstract - Nowadays, one of the serious problems in KEPCO system is the larger fault current than the SCC(Short
Circuit Capacity) of circuit breaker. There are many alternatives to reduce the increased fault current such as isolations
of bis ties, enhancement of SCC of circuit breaker, applications of HVDC-BTB(Back to Back) and FCL(fault current

limiter).

However, these alternatives have some drawbacks in viewpoints of system stability and cost. As the

superconductivity technology has been developed, the HTS-FCL(High Temperature Superconductor-Fault Current Limiter)
can e one of the attractive alternatives to solve the fault current problem. Under this background, this paper presents
the “MTDC model for resistive type HTS-FCL considering the nonlinear characteristic of final resistance value when

quen:hing phenomena occur.
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Table 4 Analysis result of fault current as FCL final
resistances vary

a7 2 paT| T A | FCL |
139] Zol ) (AA2ZAF)|(FCL 2FAF)
;;?EZTOQI) 280 87
1052000 23 50 e
00 - 23 50 | Te

Zoff yhy] 811?'2}3}“'1,

EDEISEY tﬂ%%}tﬂ; §}v7l %7 90 due won
2 2% 34 DPAFE =3 mz}%u} WRiel FAY A
A hATt WEHE ASE @R ARE A8 W)

Py

Al nEdEn 2 Fo= E’i"ﬂ";}. a ol $dY d4Y
dAd2aE Hattes dfR7led ot nFHRFY WFo|
AAHA T, FAGLE 2ZA 7] fRojd

e

k] 5 MalgoEa eEo we Aty A7 HAFn
Table 5 Analysis result of fault current as source impedances
vary

A 97 2HAAT |  TGA) | TFCLKA) [, o
17¢] Ao] ) (FALFAF) |(FCL 24317
At ET 1 28.0 87
FHAY L4y 2 509
222811120 214 89 =7}
-%: Ak A9l _'\i] [ Y 50%
s B 284 84 22
A o g9l Jq = 50%
2.223-1.112(@) 573 87 =7}
FHe guYARS 50%
2.223-3335(@) 28 87 T
77



RARFIR L O0A% 28t 20045 28

g, &77] FRAAANAF AT A S

#5757 BRAMNAFI F £ nFo] Y o aZ3A
FE A7) AT FF7 AYg FUHEZo] Hojxjmnz
DZAF dAEYE F2EA € ®E 62 AHuEY F3
AXAF7F 50kANA 7T5kAR Frkstgats 2 A3ghol
100022 Fd&A Ho HFHY nFAFY dF7) @2
AT 13 BddA JElgt AW, FRARAAR
100kAZ B& Z7138lE 5719 HE Agge 8oz
#as, A2ddez aZAF JAEAIE FDolxiA €d.
ol HeM AEIF FF7 HFT AF@I gEe] FIAAMA
AF A0 g 43S A} Yoo JSE 9m)

E 6 BRI SEUNAITYF WSl wE Al AT siAE

Table 6 Analysis result of fault current as FCL operating
currents vary

Al QT 2(AHH AT IF (kA) IFCL (kA) W 1
13t old) | (AALRAR) | (FCL 234 H) -
AHEAE 1 RFIN=
(IOP=5kA) 20 87 100
FRANANAF RFIN=
50— 75(kA) 280 87 10.02
SEANAF RFIN=
5.0-10.0(kA) Bl 100 87

. WMAYEY A4 d

AANA 2ATBRY) 3 L5 FAWF 2 Aol
Wg Pse BAdel ¥PY AL glov, AR FH LE
= @879 nREF & 2P ohus A AP sl
web 2A H997) G nesrlst 2dY 2wo| 9
. gebd, & aFdAE e EMTDC 2ol vAY
EA4E 338 4 glvkes AS AFE7] A3ty ol 2ol
ARE ZASAA AHHYG. 5, 29 304 YEd BlA
Y E4¢ R A BF719 JF Agael 4 @
o WHste ARHES AU ol AL NUYEYE
e Bdes AA® WS Bed 2o 4 @A
Ir = #%7 2due 23AF A7 2R A 0~
kA W9l Utk WA, 71E BR7) AF AEAA K
AT 12 71Fo2 Be 1 BT 2 oW ¥RV AZ AY
ol MBS WYz HojNA Wk Aoz a7
HEE ANA =T ol AAe E 79 dAETG 19
oM & & ok VU K gto) 1 Bk e A B77)
A3 A%gol MAYS4 YAz ARA oo w3 1%

AFE Zawg.

V&

K
Royr = Ip*T (3)

T=

Aq7VH, T : LE71&AF
8: @77l 2dW IFAF HEA (0~1kA)
K: 7€ 8&F71 4§ 4&3 (kA)

78

= 7 HMEENH(2II|ZAF)O wWE Al A7 siME D
Table 7 Analysis result of fault current as nonlinear
characteristics (temperature coefficients) vary

A 97 2 IF (kA) IFCL (kA) |y o
(AHA AT 199 ZolA) (A2 AAF) |(FCL 2AHEF)

B RFIN=

AT 1 (K=1) 280 8.7 1000

- RFIN=

K =05 253 50 %

K =20 351 16.1 Rgl(g=

a3 6 =M=z &RI|e HE Mgt vMdE EME Dt
5o siMZal

Fig. 6 Analysis result of fault current when HTS FCL final
resistances consider
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