Resistance distribution in SFCLs of two different sizes
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Abstract - We investigated quench
distribution in SFCLs of two different sizes.
YBa:xCuzO; films coated in-situ with a gold
layer were patterned into meander lines of
two different sizes by photolithography. The
limiters were tested with simulated fault
currents at various source voltages. The
values of resistivity and their time
dependence were similar at similar electric
fields. The resistivity was nearly uniform
except at the edges in both smaller and
larger SFCLs. In particular, the resistivity
gradient was smaller in larger SFCLs.
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The results were quantitatively explained
with a heat transfer concept.
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Fig.l. The AwWYBCO meander line thin film
SFCL pattern. (a) An SFCL, (b) a pair of
SFCLs on a 2” diameter wafer,
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Fig2. A circuit for quench distribution
characteristics measurement
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Fig.3. (a) Resistivity and (b) current of

SFCL1 at source voltage of 220 V.
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Fig.4. (a) Resistivity and (b) current of

SFCL2 at source voltage of 150 V.
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Fig. 5. Position dependence of resistivity at 54
msec(4th cvcle) in (a) SFCLI1, and (b) SFCL2.
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Fig. 6. Position dependence of normalized
resistivity at 54 msec(4th cycle) in (a) SFCL1,
and (b) SFCL2.
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Fig.7. Normalized resistivity of SFCL1
(circles) and SFCL2 (triangles) at 54 msec(4th
cycle) after the fault and fits to Eq. (3).
4.2 B

A717y g 2IAE FFaAdAM e HIFERIX
3340 d9doe] 3 ArsbAEte] vl¥
ol vlHge g Aztel] wE Wy} v
Ro} stripe A 2 o)y & AxtoA
2 AAAAMET g4 ZHo E3F A1 x7)4
& AaAd A 7FRAE A FA) AR A sk
o a8y & &29 e 2z ERAA A
22| stripedl A E A Yeaes Ao wAddIYeH
53] 2 &M vlAZe] Fujzl Fgit o]
EAL AXZREY QA= d9 41 B
o vtgEAg datoitt. A Aides & 49}
e 22 BE FF2A6A FHZo dAY
HS AR AFH oz Yy

2 B

ZAtel 2

B d7e 9ve 2147 TEEY A7
AP AN 2 A =S8 71ENT AHE D]
A7H Aol s FHHAE

& 2 & 8l

(11 M. Chen et al, "6.4 MVA resistive fault
current limiter based on Bi-2212
superconductor”, Eur, Conf. Appl. Superc. 2001,
Copenhagen, Denmark, Paper G4-01.

[2] W. Schmidt et al, "Development of a
resistive fault current limiter of the 1 MVA
class”, Appl. Superc. Conf. 2000, Virginia
Beach, USA, paper 2LLO01.

[3] R. Wordenweber, J. Schneider, A. I
Zaitsev, R. Kutzner, T. Konigs and P. Lahl,
“Current limiting properties of superconducting
YBCO films on various substrates”, IEEE
Trans. Appl. Superc. 7, pp. 1021-1023, 1997

[41 Y. Kudo, "Improvement of maximum
working voltage of resistive fault current
limiter using YBCO thin film and metal thin
film”", Eur, Conf. Appl. Superc. 2001,
Copenhagen, Denmark, Paper G4-02.

[4] M. Lindmayer and H. Mosebach, "Current
limiting properties of YBCO films on sapphire
substrates”, IEEE Trans. Appl. Superc. 9, pp.
1369-1372, 1999.

(6] Hye-Rim Kim, Hyo-Sang Choi,
Hae-Ryong Lim, In-Seon Kim and Ok-Bae
Hyun, "Initial quench development in uniform
Au/Y-Ba-Cu-0 thin films”, IEEE Trans. Appl.
Superc., 11. pp. 2414-2417, 2001

(7] Hye-Rim Kim, Hyo-Sang Choi,
Hae-Ryong Lim, In-Seon Kim and Ok-Bae
Hyun, "Quench distribution in superconducting
fault current limiters at various voltages”,
Cryogenics 41, pp. 275-280, 2001.

— 284 —



