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Position dependence of quench progress in
resistive superconducting fault current limiters
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Abstract - We fabricated resistive
superconducting fault current limiters
based on YBa:CuzO7 thin films and
investigated position
quench progress. The YBa:CuszO: film
was coated insitu with a gold layer and
patterned into 1 mm wide meander lines
by photolithography. The limiters were
tested with simulated fault currents.
Quench progress depended significantly
on the position in the limiter with
respect to electrodes. The limiters
quenched fastest at the part farthest
from the electrodes and slowest next to
the electrodes. This phenomenon was
more prominent near the minimum
quench current. At high fault current
the quench started simultaneously on all
parts of the limiters and the subsequent
progress of quench depended only weakly
on the position. The heat transfer from
limiter meander lines to electrodes
explains these results.
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Fig.1. YBCO thin film fault current
limiter
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Fig.2. A quench characteristics
measurement circuit

3. 2% % £9

Fig.3(a)€ Vo. Rr. Riol 2z} 20 Vips,

1.3 2, 50¢ W(FHE AF 4.4 A, AnAF
10.5 Ap) § Fig .13 32 dF 2 stripes
o &9 ol & A WwWHE Yeldt,  Data
AL f4A 728 & 5 A=E 9719 stripe &
1. 3, 5, 7. 99 stripe(Z}3AE] AFelA A
A stripe?t 1W¥ stripe)o] thE @y Zo)
T Mg ¥t gz Jehld. 2
st 5 stripeo| A A7 7R Ax Al & E

ol 5% stripeo] o] o WA} & nFE U
A (Fig.3c). ok 1 "y X Fd 3, 7W
stripecl A AR 7} Aj2bgo] e} FFaA A
o Agol ME Hxr Zvlsted HAFA o] 7}
Q. ool ma} 53 stripeold A s
avlAdgol ZAasta 3, 7 stripeolA] A=
avdgo] wAlsted FF A AA M Ayt
AnlAeE e 3 5 7H stripe Alo]d] mEA B
xatsict. o9t el 3, 5, TH stripedlAl:
A grE7iol FAIE AR gk 1 99 stripe
5 WA wkEr)ool A} Al A
7 AlzkE 3 AIZRe] AU A 1 9 stripe
A glo] W& £x2 FH7bgd] w2t stripe?t
AE ZAEUAA T 6" wFI) 2 g A
ol M= 13 58 striped @9 Zol ¥ A
o ztzk 0.22 Q/cm. 0.35 2/cmE 30 %
el zbol 7t ok,

O o g 10 1o X rlo

€
)
g
£
o
oy
2
@
«
c
s
»
®
D
@
time (msec)
(b)
15 v — -
10}
< sf
: A\ JANEVAN
I ARVARVAR
-5 1
10 L

20 0 20 40
time (msec)

- 140 -



Power/length (W/cm)

time (msec)

Fig.3. Quench characteristics of stripes
on an SFCL (Vo Rr and Ry are
20 Vims, 1.3 2 and 52,
respectively)
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Fig.4. Quench characteristics of stripes
(Vo. Ry and Ri are 100 Vims, 0 2,
and 278, respectively)
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