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A pair of 20-kA current-leads for the outer coil of the MagLab Series-Connected Hybrid Magnet was designed and built at the MagLab and tested in collaboration with the High Field Magnet Laboratory (HFML) in Nijmegen, the Netherlands. Results from the test are presented.
Experiment

After fabrication of the leads was completed at the MagLab the lead pair was installed in a test cryostat at the HFML, shown in Fig. 1. The facility supplied liquid nitrogen and supercritical helium to the leads to simulate expected normal operation. Current up to 20 kA was supplied by the HFML main magnet power supply. Current was cycled three times from 0-20 kA. Three loss-of-cooling tests were performed at 10 kA, 15 kA and 20 kA. For each test the liquid nitrogen supply was shut off and the temperature rise of the lead was observed. Current was ramped down when the temperature reached ~100 K. Temperature and voltage data along the leads were recorded continuously.
Results and Discussion

The temperature response of the leads during normal operation was as designed. The warm end of the HTS tapes was 77 K, 2 K better than the design value of 79 K. The nitrogen gas exit temperature at zero current was 250 K as predicted. The rate of temperature rise of the HTS section after the nitrogen coolant was lost was 3 K / min, and the voltage rise was 17 V / min. No temperature rise was observed in the lower half of the HTS section.
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Conclusions

The tests successfully demonstrated both normal, steady state operation to the rated 20 kA current, and stable recovery from off-normal transient conditions in the event of a cryogen supply failure. The leads have been permanently installed into the magnet vacuum vessel.
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Fig.1 Test assembly (left) and test facility at the HFML(right)
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Fig.2 Temperature and current history during 20 kA loss-of-cooling test. After 6 min without LN, no temperature rise is observed at the cold end and the warm end of the lead rose to 95 K.
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