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	Fig.1 A conceptual drawing of a NI coil incorporated with DIW technique.



“Defect Irrelevant Winding (DIW)” is a new approach to reduce the construction cost of high field no-insulation (NI) REBCO magnets. Here, a defect is defined as a spot where the local critical current (Ic) is substantially lower than the average of the REBCO tape in the coil. The key idea is to build an NI coil with REBCO tapes in spite of their multiple defects, since the lack of insulation allows current to bypass local defect spots by sharing with its neighboring turns (Fig.1). Consequently, the coil may be operated stably at its design operating current.

Experiment
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	Fig.2 Lengthwise Ic test results of the REBCO tape using the YateStar.



A single NI pancake coil was wound with REBCO tapes containing multiple defects. The lengthwise Ic of the REBCO tape over the entire length was measured using the YateStar, a continuous Ic measurement system at the Applied Superconductivity Center (ASC), National High Magnetic Field Laboratory. The REBCO tape has at least six “major” defects, where local critical currents are less than 80 % of the tape’s average Ic (Fig.2). The half-peak width in length of the worst defect in Fig.2 was ~9 cm; those of the other five defects ranged from 6 - 11 cm.
Results and Discussion


The coil Ic was measured to be 68 A by a transport Ic test up to 70 A (Fig.3). The coil terminal voltage during constant ramping (1 A/s) was measured to be 1.21 mV, which agrees well with the estimated value using the calculated coil inductance of 1.20 mH. Using the Ic angular dependencies of the “healthy” sample REBCO tape measured at the ASC (Fig. 4), the coil Ic was estimated to be 72 A, close to the measured Ic of 68 A, thus demonstrating that the 8 major defects had a very limited impact on the coil Ic. The magnet constant was 3.18 mT/A, identical to the calculated value within 1 % [1]. 
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	Fig.3 Ic test results of the DIW coil.
	Fig.4 Ic angular dependencies of the REBCO tape.


Conclusions

We confirmed that the electromagnetic behavior of the NI coil wound with ‘defect-rich’ REBCO tapes was barely discernible from that of its ‘defect-free’ counterpart. The results demonstrate the great potential of the DIW technique to build a pancake coil with REBCO tapes containing multiple defects.  This technique may lead to significant reduction in manufacturing cost of high field NI magnets without performance sacrifice.
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