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Increase of quench protection performance and high current density winding in
HTS coils with new plastic material
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Results of this research project are summarized as follows. 1) Thermal
behaviors of HTS wires in quenched coils were analytically studied, and an analytical method to
study on conditions to protect HTS coil from damages caused by a quench were obtained. 2)
Effectiveness of use of plastic materials of high thermal conductivity and negative thermal
contraction co-efficient in the HTS coils was experimentally demonstrated. 3) A quench detection
method was studied to increase the sensitivity of quench protection and its effectiveness was
demonstrated. 4) Stability of HTS coil wound with conductors composed of multiple wires were
investigated, and conditions of quench free were obtained.

Based on the above results, the methods to increase the winding-pack current density of the HTS
coils were indicated.
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Table 5-1. Specifications of HTS coils

coil inner/outer diameter [mm] 500/614
Tape thickness (Insulation/Non- 0.22/0.16
insulation) ; width [mm] ;5.0
Inductance (single/ double layer) 26.5/6.63
[1H]
Contact surface resistivity [pQ 71.3
cm?]
nvalue (1.0 pV/em at 0 T,77 K) 33
Number of turns (single/double 150/75
layer)
| Simulation of one critical current degradation part |
JOuter layer
(2" layer)

Fig. 5-1 Electric circuit model for current
distribution analysis
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