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Abstract: The high-tc superconducting fault current
limiters (SFCL) are studied worldwide to be
classified as resistive type or inductive type such as
magnetic shielding type and dc reactor type. This
paper deals with an open core type SFCL, a kind of
magnetic shielding type SFCL. We manufactured a
30 kVA open core type SFCL. It was modified from
the old one with a rated power of 8 kVA. We
stacked four superconducting tubes as magnetic
shielding material and used the same primary
winding as the old one. The experiments were
performed with a maximum source voltage of 1 kV.
The results show that the fault current in the source
voltage of 1 kVrms was reduced to be about 105
Apeak, which was calculated to be about 22 % of
the fault current in the system without an SFCL.

Key Words: high-tc superconducting fault current
limiter(S3FCL), superconducting tubes

F718 A&stA =dd. 30 kVAF TR

At/ dAF/AdAdFe ez nIdIoA
kVrms/30 Arms/165 Apeak”’} ®th. 30 kVAH 1L1&%
AL FrE 7129 8 kVAF FFINE Hado] Al
At e, ol 30 kVAFEY AlmAl olge ~7)
8kVAH9 ¢ 30 mHAEHo2: 28I Aln HAF
e AHE 42 5 s A4E Folo A
Aok, wEA, A 12 dH 52 8 kVAF dF7
o] AE oz ol g3l on, BEYly 2HEH v
o] #AHUY. B =FdME HAH FFHLL 1 kV,
HalAahe oF 101202 AFste] we gAEE 4
Aetgeon AF AZE o &sta] HA el EH
Atazt #AEe] Hdl 5 7] IR 9 dIa W

+ gaEe Adetn 27148
I TR E e T P e
S I IEREP LR PR
Ly 20029 04€ 08Y
AA$E 20029 05€¢ 169

2.1. D2xMESFI| 24

SR719 Fx2E a9 1(a)s) 2ol Ao FYo 3l
o, 2AE FE7 1 H4S Axe FgE 29 |
ol Aaslu, Ad vpgEoer 12 @A 3t
ztzkol 9o the A& ol Al
2.1.1 32x8x FH

B Agoe A7 AE A 2N BSCCO 2212 Fre
AL235F9 Tk NexansollAl MCPE&WHo g sz 51
2 %ol 5 mm, 974 114 mm, 54 5 mm9 A¥&

ZBAlm 3, dAIAFE oF 2,500 Aolth. 30 KVAH
LEZAEZRI AlEEE 23% FHE & I8
AA dAAFE 2 10,000 A7} Bt 12 AdFE
280022 AlxHld 52+ AF7} 30 AP, 9F 8,400
A7} ZAEAC 219t ol ZALA HAA dAA
79 oF 84 %ol AFEn}. AN HAY D&=HETF
1 F 7 2 FRE 292 ABB AA ®HE 1.2
MVA® g&/7|0d, o adF7]e A%, 231% FHo
B e 2EE AFE dAMFTY < 87 %2
AR sttt o= BSCCO 2212 FHe A% YBCO ¥
of Hjg dAHoz <ol iyl whiEolaw, AAHAF
o E7FAdte nesie AT Aorh(2).

N

i
z

1.2 E4

nezAdERRe Wrde Anwgs gehps
YIHAE 27 S99 2Ae Agad B A
N ArgE BAde 8 kVAE @RVlel AsH AR 2
e 20% Aesan. T2t 0.5 mmel WHd 4RE
4272, ZA2 FReed, YU w4
Sdlsisrlglel Be] Alztdel ohd EH Aol 7t
e A A1)

2.1.3 7|Et

12k A& At WAl oF 102 dFd =g WA
A71I719 3 FEME B8l aAg A3 mol= 150
mm, AHE2FE 4 208 sl Aoz Uehdt} o]
el 2 mm FAY e @& o83l @AM Ha
AA4¢7F 2800 HIUT 8 kVAF F71e Bl
g 30 kVAFE gF79 Byl WiEe Yy 3
dote] AA HAh AFE2E TEFE FEE
Byl oh2n 2HEA Alojdls A9 Fito] glerms
Abazl A sle] 2AEA I A HA HA st B
2 A3l FA7F A-E 7FeAel ol 2 (b ek #



current
lead

Iron core LN2 channel

bobbin
bobbin

groove

primary
winding

H

(b)

Fig. 1. Structure of SFCL
(a) schematic view (b) inside

AC Power Supply
Currert
Frobe

view of SKFCL

e

1O
Eiplahcn
Atnpl-fier

Temicr ~ab view
.7 Fauit controller ab

IMIW —

Hish Te
Qe sister Bark

Aralog
Recocer

®
e ——1
@ sLtent
@ yoltanie

Superconducting
Faul* Currert
L miter

2. 1 .4 30 kVAE
dR7Ie HEe
kvvw 2162131910
2 A]'J-— E‘g ]

c} el s

Pm_‘io}ﬂ

é»&

3830l 800 v A=

Aol 800 VYl B+ ZFe 17 3% 274

ol ettt 28 38 Ala 913 te] 0= ol

M. 3¥ 4% AR #1440 90t°J 3ol
gl A Al 2Bl = Aare 9 10 Apeak

olt}. AbaLe] fgzte] 90t~ #Hol 98 Apeak®

A

[e]
o
TR B -1 02 = e £ i) 88 Apeak A x2] A

a
B

Q)

L
2
2 -
arL
L=

ol&H, HHET S:30kVAE LSXNTEFY| HE 111
1500
1000
500
s =
4 [}
-500
~1000
~1500 150
i} S50 100 150
Time [ime )
ayl 3. $F71Y FeiAch) Alagld sty A
(%1%1' 1 800 v, Ahir7t i)
[Fig. 3. Terminal voltage of SFCL and system

cuyrent(source voltage 800 V, fault angle 0 degree)

1500 150
voltage
1000 100
500 50
z z
Eu 0 0 S
2 =
b w
-500 -50
~1000 -100
-1500 -150
0 S0 100 150
Tine [meec]
2%) 4 BRI FRASHH Alade] s AR
(“‘3 4¢l 800 V., Azt 90%)

Fig. 4. Terminal voltage of SFCL and systerm
current(source voltage 800 V, fault angle 90 degree)

1500

curpent “"‘“8"\
1000
500
z 2
Py 0 =
7500 ¢
-1000
-1500 300
f 28 50 75 100 125
Tine [msee)
%) 5. @Al RS Azdel BRE A F
(FFH4Y 1 kv, A2z 012)

Fig. 5. Terminal voltage of SFCL and system
current(source voltage 1 kV, fault angle 0 degree)
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