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Abstract - We have developed a
small-sized superconducting magnetic
energy storage (SMES) device, which

provides electric power with high quality
to sensitive electric loads. In large
magnets such as the SMES magnets the
stability, which is determined by several
factors, e.g. conductors cooling condition
and operating current, magnets winding
structure, is a crucial problem. The effect
of the cooling condition, the copper ratio,
and the conductor’s size upon the recovery
currents was investigated experimentally.
The results indicate that the recovery
current characteristics of the strands vary
considerably according to their insulation
method. In the fully insulated strands
with a low copper ratio, the recovery
current densities range from 10 to 20 %
of their engineering critical current
densities. The recovery current density of
the 30-conductor with a cooling channel is
about a factor of 1.8 higher than that
without a cooling channel.
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Table 1. Specifications of the Alstom-30
conductor

NbTi/CuNi/Cu ratio 1/0/1.8
Diameter 0.65 mn
Wire Filament diameter 6 im
Filament twist pitch 13 mm
RRR 50
No. of wires 30
Dimension 1.25 mx10.2 mm

Conduc

tor Wire transposition pitch 55 mm

Kapton tape insulation 25 /m x 10 mn

Table 2. Specifications of the Alstom-9 conductor

NbTi/CuNi/Cu ratio 1/1/5

Diameter 1 on
Wire Filament diameter 5 m

Filament twist pitch 19.5 mn

RRR 120

No. of wires 9
Conduc  Dimension 1.8 mx4.8 mn
tor Wire transposition pitch 45 mn

Kapton tape insulation 25 m x 10 mn
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Fig. 1. Schematic of the samples.
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Fig. 2. Full recovery current and minimum
propagating current vs. background field in the
strands of the 30-conductor.
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Fig. 3. Recovery current density vs. background
field in differently insulated strands of the
30-conductor and the 9-conductor.
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Fig. 4. Recovery current density and critical
current density vs. background field for
different copper ratios in the fully insulated
strands.
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Fig. 5. Recovery current density vs.

background field for different cooling conditions
in the 30-conductor.
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