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A Study on the Single Line-to-Ground Fault Analysis of HTS Power Cable
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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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Fault type Fault conditions calculation
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Shield layer
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Hand calculation Simulation result

Fault current [kA4,,,,] 4.49896 4.25439

1 Isb

, 1 ,
I, I,

(a) BME Y GWO| HR HEE (b) F=&9 M| HE|T

Q7> S MR RETY JCH] MR WET

E 1M XY Al EHED ASH 22 MR AN 3]

fault current value

Current

type angle ’ rms)

L 0° 4.25439

4 18684 ° 167944

L 1026 1.32865

L 20479 ° 2.61063

L. 17388 ° 351156

Iy 374112 ° 2.49357

L. 317952 ° 1.41323
$439 A B, C¥ 193 9% 4% 4539 A B, C¥ 478 &
Aot HEHEE 2B th AEdolddA HTS HE #Aojgd drz

2 Agz wgo 9%Y WA AAL W I 74 ol Aol 14 A
23w A 2FAF Ee] 0ol Pt AYP HF AY =5 A
F 9otk A% 12 AZs $UsA FUF WE T AT
% 598S H9 9t 19 98 nY $UEe R 4=29 AR
4ol Budhelot sht, F4Wel 4EFo] EAaA gonz AP 4R

By 7k wasE e HA ¢ 4 A
T T T T
6] N —ig{]
4 / \ b |
1 . . i !-""IC b
— od . Y N . -
< /\ N /\ - —laj]
= 0 A L. : - ;
c h <, \~ Yy ; N\ - .
O o I~ =X, . T - AL .
£ 7] : & - / 4
3 / \ .
O -44 . . ; n
/ N\ . 4

64 - . .

— 7T
0.210 0215 0220 0.225 0.230 0.235 0.240

Time[sec]
<@l 8 HTS o2 SHE U GWY 1M x|22FHR g

Current[kA]
\
N

T T I ' I 4 T T T v
0.210 0.215 0220 0.225 0.230 0.235 0.240

Time[sec]
<@ 9> HTS HFo| Y=59 1M XDFMR 7t

g B

2 EEdAE 7189 A2dA9 14 AgngAdgs & HTS A
# | 439 H2dAM9 14 AF2FAMEE 24Uk HTS B

WA o|Fo| Aol @tk HTS A¥Aolge s1&9 Az gz £4

£502 A9 BE AR f%7t H7) Weel Euze 14
Agng Awyse de $4o Agsioidel voh MFA ALY 23
Aol gt TAY 57HdaU2E ol88 FAYAL} AR H=o
4 =2399 PSCAD/EMTDCE o83t} Agalold Hojzl A as
Mag A% 23 47 JE A9E 9 £ AR 14 A%nY A 5
A3 4539 AF AHRE Fd HTS Bsol%e 2AH4E ag
o 23, 453 FHMd B9 A7E $U¢ A7 da ¥ 3
2E @ o4l

el 2
FE 2147 ZEHO AP ARAAL ANAZAES §

2 d
=M Adee] A Aol o8 FHEHUF I

7]

(& 2 2 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

[3] N.Kelly, M.Massi, LMasur, "Application of HTS wire and
to Power 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

superconductivity vol. 7,

cables Transmission



