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A Study on AC loss Characteristics of Asymmetric non-inductive coils
with Combination of Superconducting wires
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Abstract: A hybrid superconducting fault current
limiter (SFCL) with fast switch had been
previously suggested by our research group. To
make a hybrid SFCL, different superconducting
wires were wound two pancake coils so that two
pancake coils had asymmetric configuration. The
impedance of the asymmetric non-inductive coils
are zero with applied normal current. However
during the fault, currents were distributed
unequally into the two pancake coils because each
superconducting wires have different electrical
characteristics. This unequal distribution of current
causes effective magnetic flux which generate
repulsive force. Fast switch was thus opened by
the repulsive force applied to the aluminum plate
which consists of SFCL.. In this paper, the AC loss
characteristics of the asymmetric non-inductive
coils with combinations of superconducting wires
were studied and calculated by related experiments
and finite element method (FEM) simulation. From
these results, we suggested the appropriate
combination of two superconducting wires to be
used for the asymmetric non-inductive coils.

Key Words: AC loss, asymmetric non-inductive
coil, hybrid SFCL, superconducting wire.

.M B

48 2asl G w83 A5
AAL slom, old wE} Atz HFHel

Fol Bebgd wR 20D slch ol we, 934
d HH Asd 49 w%?ﬂW Z
{Superconducting Fault Current Limiter)7}
PRy b e
T oH3 sl ol 2R SR E & .

Y, slol2gl=y 5 i HE AFya o,

r°" &
=

B

"Sgs e AA dEY A7 FE A
By A Y WPt wataA
3 QAN TR A AR a5
"HAAA  tkko@yonsei.ac. kr

e 20104 109 08¢

AARgERE 2011 0349 16

AANEH 20118 034 169

Am Ag A Ade WgA ReEg 3 7
dshe A 9 A4 54 Aol ol

s}
o w}a} Moy FEEd 29 REd dsbEE A
Afe 157 oz A=z, 1571 olF9 A
F= gldH oA ATstA FozN ZHE Mg &
% :Ml 4 4 & ol st OM oo A
F AH7IA g v R /e;“é} T4 Ade e
Foksel F AR WA FREd 296 192
AdrtHER sy Aol st "W ole Alxgle
AR & WA Fopel FFE v Wl
AR 4 el Frhsk &4 Azl g A7} e
A Fastt(2]. adde EFstn Hid Faed

‘}:.

(btablhzex) Z3 719 (substrate) &l e F714
4ol FA sy ; :
e MAjcl A wAse Aol AF e MAgA W
"@5}“: QB AL FekS ] wEo ©d A
Aol mFedde g2 545 JehA #B9(3-5).
B Oﬂ:r’“Oﬂ’\%_ THF AF 54 Al 2d% ZYdA L
‘§°}~ BF 4% dE87] Yl Ae A ZEa
Wl Infolytica TS MagNets o] &8 AA7174 A

é
r—{&
ﬁ,
B
0
o
hnf
2
H
O
1o
o
o 2

s raaad. 17 1& 60 Hz #4483 2% uk
AR B Al 3448 AA e SCS4050 AA 2TE 3
NYs Paed el A% wEd e A EHeld
A9 Vb

A% BE NN ATE ol g3tel nF £4 FE A



18 s=zdE-xM23%s=2x, 133, 12, 20114 3¥

Fig. 1. Magnetic field distribution in a cross-section

of the asymmetric non-inductive coil.
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Fig. 2. AC loss of each layers of association 3448
with SCS84050.
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Fig. 3. AC loss of each lavers of association 3445
with SF4050.
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Table 1. Structure of AMSC 344S.

sl AE
S 50 um Stainless steel 316L
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Table 2. Structure of Superpower SCS4050. Table 4. Parameter of Pancake sample 1, 2 and 3.
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Fig. 6. Schematic drawing of the electric method.
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