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Stability and Quench Characteristics of
the SC Conductor for a ¢ SMES Magnet
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Abstract We are developing a small-sized
superconducting magnetic energy storage (u
SMES) magnet with the storage capacity of a
few megajoules, which provides electric power
with high quality to sensitive electric loads.
A kA class superconductor with a high
copper/superconductor ratio was selected as a
candidate conductor. The superconductor was
tested in two points of view, which are basic
and important in development of the xSMES
magnet. First, stabilities of the supercon-
ductor against localized disturbances such as
wire motions were estimated by using a
wire heater. Second, the quench current
characteristics for different charge rates were
also tested. The stability data showed that
the short heat pulses made the conductor
more unstable. The superconductor had
relatively high recovery currents ranging
between 40 % and 50 % of its critical
currents. The quench tests indicated that the
gquench currents of the conductor were
independent of current ramp rates up to 3000
A/s and nearly equal to its critical current
data.

Key Words: small-sized superconducting
magnetic energy storage, wire motion, KA
class superconductor, minimum quench
energy, recovery current, current ramp rate
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Fig. 1. Cross-section of the conductor.
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Table 1. Specifications of the conductor

1/1/5
NbTi/CuNi/Cu
120
RRR
. 1 mm
Diameter
) . 5 pgm
Filament diameter .
. . 5712
Wire Number of filaments
. . . 19.5 mm
Filament twist pitch ]
) ) . . Right
Filament twist direction 4
Yield st th 4010
ield streng
) kgf/m?
Insulation
Bare
) ) 4.8mm x1.8m
Dimension
m
Number of wire 9
Transposition pitch
Conductor o ) ) 45 mm
Transposition direction
. Left
Critical current
3375 A at 4T
2385 A at 6T
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Fig. 2. Schematic arrangement of the test

apparatus.
20 T T
Current 40
15
g 30 Z
=10 =
— =
e
s s v 5
s oltage 4 [0 =
T E
>
0 0
_5 [ 1 _]0
0.00 05 .10 15

77 Time (s)

a9 3. Al w2 SE AR E Ay
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time during recovery current tests.
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Fig. 4. Minimum quench energy vs.operating
current for different background fields in case
of a heat pulse with the pulse width of 1 ms.
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