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Quench characteristics of HTS tapes applied over -current
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Abstract

Voltage-current characteristics of High Temperature Superconductor(HTS) tapes after applying the current beyond their
critical current was investigated. When over-current is applied, the current begins to flow through the metal sheath instead of
superconductor. The HTS tapes quenched were analyzed using V-I curve with various magnitudes of current. Two kinds of
tapes were compared with each other to examine the influence of critical current on quench development. As a result, it was
found that the resistance of superconductors and joule heat due to the over-current affect current distribution in HTS tapes.
Critical current of HTS tapes was considered as a main factor deciding over-current characteristics.
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Table 1. Properties of HTS tapes

Sample A | Sample B
Critical current
[A, pV/em, 77K] 37 35
Critical temperature [K] 105 105
Dimension [mm?] 3.81x0.193 | 3.77x0.35
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Fig. 1. Schematic diagram of experimental set up
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Fig. 2. V-I characteristics of sample A when 150A ., was
applied
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Fig. 3. V-I characteristics of sample A when 254A ., was
applied
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Fig. 4. V-I characteristics of sample A when 356A,,, was
applied
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Fig. 5. Equivalent circuit and equation of HTS tape applied
over-current
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Fig. 6. Resistance occurrence of HTS tapes (sample A)
with the magnitude of the applied current
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Fig. 7. Resistance occurrence of HTS tapes (sample B)
with the magnitude of the applied current
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