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Operating Current for the application of 22.9kV hybrid SFCL to real
power grid in Korea
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Abstract: In Korea, 22.9kV hybrid SFCL
(Superconducting Fault Current Limiter) has been
developed and carried out long-term field tests in
Gochagn power test center of KEPCO through
DAPAS program. The SFCL will be installed at a
distribution line of Icheon substation in Korea. For
the successful application, we have to design the
specifications considering real power system
operation. This paper proposes a concept of the
operating current based rms value for the protection
coordination with protective delays and studies a
proper range of the current in Korean distribution
power system.
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Fig. 1. Operation of OCR(Over Current Relay)
installed at a distribution line with a R/C (Recloser)
by the first scheme.
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Fig. 2. Operation of OCR(Over Current Relay)
installed at a distribution line without a R/C
(Recloser) by the first scheme.
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Fig. 3. Operation of OCR(Over Current Relay)
installed at a distribution line with a R/C (Recloser)
by the second scheme.
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installed at a distribution line without a R/C
{Recloser) by the second scheme.
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Fig. 5. Operating current of 22.9kV 630A hybrid
SFCL in Korean distribution power system.
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Fig. 6. One-line diagram of Jangpyong D/L with
SFCL in Icheon substation.
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Table 1. Specifications of the hybrid SFCL for the
application to Icheon substation.

Table 3. 1 phase ground fault current.

ay | AR 3FAR 2HAE
Y | ZRAESFV) | ZAESHI | pas
4 | A%

F1 6.32 kA | 5.30 kA | 16.04 %

F2 184 kA | 174 kA | 529 %
®iGm | 124ka | 120KkA | 3.61%

F4 102 kA | @ e g -

F5 076 kKA | @Esu=g -
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Table 2. 3 phase fault current.

3dde 2FAF

F1 6.63 kA | 552kA | 16.71 %
F2 289 kA | 2.66 kA | 814 %
(RiGer | 2:09 kKA | 1.97 kA | 5.94 %
Fd4 176 kKA | 1.67kA | 5.01 %
F5 1.32 kA | 1.27kA | 3.72 %

Table 13 2t} Table 19 AAAGE 7] HEE &
FAAA2(8]9 £ =RolA AL FRAF AMSS
wtgdste] AR 2R E AMgeolth

1HAF AEZAES %3t Table 2~37 Zt}.
B A AEZFRGA & F UFEel R/CEAM
2FAF Arle 4 2kAclth. =¥, R/CE olF
(F3~F5 AA)Y n3AF da&e & 6% sz
2 &% o 3x g 53, s wj@dAEY 1
F EF F URES A U 1AXgndY 3
& R/CE olFo aAgME 2FAEIFFII FF
32 gt ole dA wHAFAA R/CE oF9
DRAAFA dEide 2AZTFIY 2ZAF AL
gdgAo] ¢ ¥eg ouiditt. Ax, B ZIdA
g F YRl nFAF AFEHY SN 2AET
7718 ERAFE R/CYE AR ol & A{=E
AR sk Aol vigA s},

5.4 £

B AFe A FoM FL3E 8] st
Qe 22.9kV E28Y 2AEARIY BRHFAEE
) AES Agstn, 27k AAEEE AABA
AAE &4 ZhdA 2o, Atd AANS F (1
he HAXME R/CE nFAF ol HARAA %
ARGF77t B4 eE dAse Ao v s
& 4 ok 2, ol A¥MAL APEA AR Y A5
E (2¢be wald dAGE Aol H& EIHoiH,
1 AAANES 2 1.2 kArms ~ 1.5 kArms Bl
A AAsor & Aoz werdT

A2l =

2 A7 21471220 A7/EARI] A
2AEEEVeME Adee] A7 gl &
FHHAFUS

]

Fa1 & 8

(1) DOE Peer Review, 2009.

(2) Songtao Wu, Yu Wu, Yuntao Song, Weiyvue Wu,
Yanfang Bi, Weibin Xi, Liyve Xiao, Qiuliang
Wang, Yanwei Ma, Xianghong Liu, Pingxiang
Zhang, Yin Xin, Bo Hou, Rui Liu, Hongjie Zhang,
Zenghe Han, Jun Zheng, Jiasu Wang, Suyu



(3]

(4]

(6]

(8]

(9]

Ol FAY, e I HAE HE

Wang, Jing Shi, Yuejin Tang, Ming Qiu, Bin
Wei, and Yunfei Tan, "Recent Main Events in
Applied Superconductivity in China”, IEEE
Transactions on applied superconductivity, Vol.
19, No. 3, pp. 1069-1080, June 2009.
Ndeye K. Fall, and Brian Marchionini, "Fault
Current Limiter -R&D Status and Testing
Issues”, IEEE Power System Conference and
Exposition, pp. 1-4, 2009.

M. Noe, M. Steurer, S. Eckroad, and R. Adapa,
"Progress on the R&D of Fault Current
Limiters for Utility Applications”, Power and
Energy Society General Meeting, pp. 1-4, 2008.
Young-Sik Jo, Kang-Sik Ryu, and Minwon
Park, “1st Phase Results and Future Plan of
DAPAS Program”, IEEE Transactions on
Applied Superconductivity, Vol. 16, No. 2, June
2006.

Gyeong-Ho Lee, Kwon-Bae Park, Jungwook
Sim, Young-Geun Kim, II-Sung Oh, Ok-Bae
Hyun and Bang-Woeok Lee, “Hybrid
Superconducting Fault Current Limiter of the
First Half Cycle Non-Limiting Type”, IEEE
Transactions on applied superconductivity, Vol.
19, No. 3, pp.1888-1891, June 2009.
FHE, 49, A, AR, &AG, o5,
T8, A=A E/GFY HAFE HE HA
o g AXHA A VedE, A=A
Fesl=8A, 119, 3%, pp.55-59, 20004 94,
olgd, wrFd, A9, olHE, FHE, "HuA
T E3AadE melg 22.9kV 2ARAClE/
Rl AAANE A, FREAEA LI =
2, 119, 3%, pp.50-549, 20094 9¥.
ATAFHA, FFAGFAL, 20093 12€.

(101 WA A7 #(DS-5901) : AHA B &4 F

AR, d=dgFAL 20099 124.

ol E (£ 1)

19759 9¢ 23¥4, 1999d @ dgw
AZiesd &9, 20004 EQEE A
2 2QAAD, 20108 EoEE A
71883 2H0A, A S sd
@ zefeadz=dEE Smart Grid
ATAE Adda+4d.

A G (FEL)

19623 79 3024, 1985 FAbtigiw
A712etg &Y, 19874 F uigg A
7172ETH 2GAAD, 19943 7] &AL
£uiA), 19983 B UiEd A Ea
Z24(Fh, dA dFAAdTY LnE
adzdFRE Smart Grid AFAE
HAA 4.

¥ B (R

10691 49 2494, 19959 AAHEE R
A7l 2o 29, 19974 Ui @7
Zetsl E(AAD, 19979 @4 A
F4 A, @A FTALFAL AFAT
A $HAdTE ALAP,



