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Characteristic of Magnetic Shielding Type High-Tc Superconducting Fault
Current Limiter Using Magnetization Curve of Iron Core

of X' AME SNF" HEH A’
(Jae Lee", Sung-Hun Lim", Jae-Joo Song™, Jun-Hyuok Kim®, Byoung-Sung Han’)

Abstract

In this paper, we compared the characteristic of fault current liminting in the magnetic shielding type
High -Tc superconducting fault current limiter(FCL) using both piecewise linear magnetization curve
and real magnetization one of iron core. From this paper, the characteristics of fault current limiting in
both cases showed many differences. The latter has higher fault current than the former, because the
saturation of iron core was reflected and more accumulated during fault. It is expected that the more
exact characteristic of magnetic shielding type High-Tc superconducting FCL was obtained in the case

of design and modeling.
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Fig. 1. Structure of magnetic shielded SFCL
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Table 1. Design Parameters of superconducting
tube, core and primary coil

Parameter Unit

Superconducting Tube

ro. external radius 0.0265 [m]
r; internal radius 0.0215 [m]
h tube height 0.088 [m]
I total length 2¢pi*0.024 [m]
Sse CTOSS section area 0.00044 [m?]
I, critical current 2000 [A]
©n normal conduction 100 - 10° [2m]
resistivity

Core

Ix horizontal length 016 [m]
ly vertical length 012 [m]

& magnetic path length of 028 [m]
left and right leg
I» magnetic path length of 0.09 [m]

center leg

S; cross section area 003 [m?
in left leg :

Sz cross section area 003 [m%

in center leg
«r relative permeability 30,000

B, maxium magnetic 18 1]
flux density

Primary coil

N 1st side winding tums 80 [Tumns]

R;. line resistance 1 [2]

L, line reactance 2 [mH]
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Fig. 2. Magnetization Curve of iron core
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Fig. 3. Approximate Resistance curve of HTSC tube
before and after fault occures.

3.4 & 2@

ol FDMe| oja] A% m &35 4e] 249
NAY B4L, 57 RRUYAAT AAY Az
T2 28 =98 1AM RN o
& ARARSYE NneY o

a9 45 @49 ARIHE PRAYRAHes
2U9E A99 YA A4 5ol HE H2IF
sk &57] FRAYVs0d AHE wnH Ao
2 449 W47t 3R we AnA AR
oz Zade A& A 4 Aen o
B4 W4 F7ke AnA) BAY A B4
MES dYl FAHES A§Yo2A And
#8 U A Nt A HAT £ o,
AAS ARBHE =5 BT A2
HE w72 We Fotel meh Ama) A2

- 513 -



Vv

Og 4. BEHE B-H ZAL 043 494 1%
AH ) gigo] e A= AFY &7
FeA LA A
Fig. 4. Quadrature of line current and terminal
voltage dependent on Ist winding turns
using piecewise linear B-H curve
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Fig. 5. Quadrature of line current and terminal
voltage dependent on Ist winding turns
using original B-H curve

FATER} ZHE B 5 Qe
Aoz A E4L RUIY B¢ 2AF
AFEA AstES 23 = A ol H¥F
4 2dE olg, AYFoY A3} 5AE o]&3d

X3 AN FHAEEF AVAAY z2xA
E AFAVNE AALGARE A FHNE
Z3te) A S 4T 5 glen oY XA
g 4 AL X AVAANEY AFAENY
AAZE A ALE AEg aA 4A] ¢ §
o R&S BAFET BT AT AVIAHE AR
A7\t 2347 BYEALE, AAY o] 7t
AR e A% 54& 9I9¥ 2dg o)y
A8 ALAFAVIE AT & dddE 1L2E
A @RI dA" FAEY €34 27HE
TR HGAT 5 2RE F A EHHY
AZN2EE 7Y & 9& Ao JdEd,

4.8 B

AN RL2AE AFAR7IF AA H
Aol i@ A7 HAEA 2E F5 2H9 X
2 ARHY ALHRE AdeA R A
e 2d3e T3 FUsh oA nAdBH
o A5G0 ozl A wWEe AFAEI)Y
A} AAR ¥F/7Y RHINY NARFEE °F]
A @k & =®dAAe EIEAY ndY 84
< ZFe A AdPxE A¥ =243 dA9 5
4 Rdg m9iste 14 ANY dFe we An
A AFAY 54¢ viudtgdct A=Y A
E4e Ay 2dH dA9 54 ZRE EYsd
A AnAF 2718 ALE F# U A7R
Wy RV AL FXEY £3FF FHAET
£ 33 ¥ F de AAHA ASAN=DE 74
g 5 e Re2 7lddrh

30 28
[1] Kazuhiro Kajikawa, Katsuyuki Kaiho and
Noriharu Tarmada, “Design and
Current-Limiting Simulation of

Magnetic-Shield type Supercond. Fault
Current Limiter High Tc Supercond.”, IEEE
Trans. on Appl. Supercond, NO. 4, pp.
2667-2670, Vol. 32, Jul,, 1996,

A

- 514 -



