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It is expected to develop the devices for protection of some production plants, such as
semiconductor production plants, from momentary voltage drops. These devices are
required to output the power of several MW for 1 second. As one of candidates,
superconducting magnetic storage systems (SMES) wusing conduction cooled
superconducting pulse coil wound with low temperature superconducting (LTS) conductors,
are expected. The study has been carried out to develop the conduction cooled LTS pulse
coil with low cost. In case of using NbTi wires which are produced with the lowest cost, it
has been shown that pulse coils can be fabricated with low cost by using the
superconducting conductors with high resistive matrix such as CulNi. In case of using Cu
stabilized NbTi wires with high stability, it is shown that coil performance can be improved
by both of using NbTi tapes and optimizing thermal diffusions from superconducting
conductors to coil structures. In addition, improvement of performance of the MgB2 wires
which are expected to use at 20K has been studied. It has been cleared that deformation of
cross-sectional shape from the round shape into the tape shape is valuable for improvement
of the wire performance from experiments using short samples of MgB: tapes. Moreover,
the design method to make the best use of the MgB2 tapes has been studied. The coil which
can generate 3T of magnetic field has been wound by the parallel conductor composed of
two tapes. It has been shown experimentally that the coil can drive stably.
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Strand

diameter 0.823 mm

twist pitch 10 mm

Cu /CuNi/NbTi 0.87/1.6/1.0
Conductor

number of strand 8

twist pitch 35 mm

width 3.49 mm

thickness 1.85 mm
Spacer

thickness 2.0 mm
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Strand

width 2.22 mm

thickness 1.11 mm

twist pitch 38 mm

Cu/NbTi 2.4/1.0
Conductor

number of strand 2

width 2.42 mm

thickness 2.62 mm
Spacer

thickness 2.0 mm
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Strand

width 1.05 mm

thickness 0.504 mm

Cu/Nb/ MgB, 1.1/1.7/1.0
Conductor

number of strand 10

width 2.30 mm

thickness 3.62 mm
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Conductor
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Cryostat
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