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A Study on the Single Line-to-Ground Fault Analysis of HTS Power Cable

Hyangho Je*, Jonghyun Bang*, Jae-Ho Kim#, Kideok Sim#**, Jeonwook Jo*Hyun-Man Jang=x+, Su-Kii Leex**, Minwon Parks,
In—Keun Yu*
Changwon National Universityx, Korea Electrotechnology Research Institutexs, LS Cable Lid**» .

Abstract - High temperature superconducting(HTS) power cable is
expected to be used for power transmission lines supplying electric
power for densely populated cities in the near future. Commercializing of
HTS power cable is coming. Simulation is required for safety before
install of HTS power cable, a fabrication model used at the power
system simulation. In this paper, we shows a single line-to ground fault
analysis in the grid system which has a 100m length HTS power cable.
The authors developed a single line~to-ground fault current calculation
method which is considering the shield layer of HTS power cable. In the
calculation, the T type equivalent circuit is used to derive the mutual
inductance of the HTS power cable.
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L 0° 4.25439
1 18684 ° 1.67944
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L. 17388 ° 351156
Ly 374.112° 2.49357
L 317.952 1.41323

FH%9 A B C¥ 182 94 5% 4=39 A B C¥ ARE &
Aot WMEEE auRt AEdolddM HTS A9 #Aojze 4=3

& AYz2 BS) BEW YA AU
S a8 A aaas wagel 0 AE FIG AF 48 T8 T4
% gtk $AFE J1E d2sl $Us 13RS 98 gL FHAF
% 59TE B9 Agc 29 98 XY FUY AR} 4= WR9
4ol Audelel shi, 440l A=30 TARA oDz AW 4¥
B8 F57h pAse AE B9 8 5 o

W 29 75 2ol Agol 18 A
A

T T T T

6—- '/.\‘ — gl

4 / \ - = ib|
. e ! J|meecled
§ 2, . --—Ia
‘TE' 0
£ —2- \/~’\\/ \/
5
(] ‘4-

_5-‘. .
T 1] M I M 1 4 1 M 1

0210 0215 0220 0225 0230 0235 0240
Time[sec]
<@l 8> HTS Heijojg SXE % Gwe 1M X[2ta¥Xe 3t

6 i
1 —Isa | 1
4 -~ Isb |
) VAVAEREN . 4 < Y
= o L S fe : -
e "1 . 7
[ SO o4 ’ ~ . h
= .
35
Q 44 .
-6 - -
! ' T M 1

0.210 ' 0.2I15 ' 0.220 0.225 0.230 ' O.ZISS ' 0.240
Time[sec]
<I® 9 HTS HEAo|g F=52| 1M XHIFYHR

.3 2

=golAE 71E9 A2dM9 14 A nFANPHE d& HTS A
galoj Lol HAH dadAe 14 AFTFANYEE 489 HTS A
HAol &S AAATY 927 AR AN 2& AN H4o|
AA o]Fof Aol #th, HTS APANEL 7/|EY d2%e bd24 FA
A4 d=202 AY EE A7t f=7 Hy) i /@29 14
Ay Adfde e $4o] Hgoner P MEA ALl u%
Adgel et TAZ S/AIALDLE ol 48 FRGANT Ay F=4
4 z23%< PSCAD/EMTDCE ol &3t AlEdold Hoj A g
BEE Za 329 Az e 2HE 22 £ AT 1A AFIF A F
A% 4= AF AT g F8 HTS AFHANEY n3ai4 S 33
ot E¥, 45F FAA 8¢ d7E T 7Y A8 & $39
U g dFejnt

#ate) 2
g QA7E 2047 ZEEo) AFALAAL AANZAESS
Aeheg Adesl a7u Adel s FA=AFIt

@ae 8

[1] Jeffrey O.Willis, "Superconducting Transmission Cables” IEEE
PowerEngineering Review, p.10-14, 2000

[2] Aldo Bolza, Piero Metra, Marco Nassi, Mujibar Mrahman,
"RECENT Development in HTS Power Cable Application” IEEE
Transactions on applied NO.2,
pp.339-344, June 1997
{31 N.Kelly, M.Massi,

superconductivity vol. 7,

L.Masur, "Application of HTS wire and

cables to Power Transmission State of the Art and
Opportunities”, IEEE Transactions on applied superconductivity,
pp.448-454, 2001

[4] T.Kiss, M.Inoue, "Quench Characteristics in HTSC Devices”,
IEEE Transactions on applied superconductivity, vol. 6, NO.2,
pp.1073-1076, 1999



