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CERN'’s twisted-pair superconducting cable is a novel desigh which offers filament transposition, low cable inductance, and is particularly suited for tape conductors such as 2G YBCO coated conductors, Ag-sheathed Bi2223 tapes
and Ni/Monel sheathed MgB, tapes. Typical design of such twisted-pair cables consists of multiple superconducting tapes intercalated with thin copper tapes as additional stabilisers. The copper tapes are typically not soldered to
the superconducting tapes so that sufficient flexibility is retained for the twisting of the tape assembly. The electrical and thermal contacts between the copper and superconducting tapes are an important parameter for current
sharing, cryogenic stability and quench propagation. Using an MgB, twisted-pair cable assembly manufactured at CERN, we have carried out minimum quench energy (MQE) and propagation velocity v, measurements with point-

like heat deposition localised within a tape. Furthermore, different contacts between the copper and superconductor around the hot spot have also been studied, including the co-twisted assembly in Kapton wrapping and locally
soldered/separated tapes. The measurements have been performed in helium cooling gas at temperatures between 20K and 35K and with different current fractions with respect to the thermal runaway current. The results suggest
a potential optimisation strategy by compromising between: a higher stabilisation with better contact between the copper and superconducting layers; and a faster propagation velocity and easier quench detection with a higher
contact resistance.

QUENCH DETECTION INTRODUCTION INCREASED THERMAL STABILITY
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Novel twisted-pair cable concept optimized for tape
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Overall stability effect
Although it is often inversely proportional to MQE, a low v, leads to very high
temperature increase near the initial disturbance and damage to sample.
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