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20 K test of ExoCable epoxy impregnated coils
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Motivation: we need defect tolerant cable

Acrosstape defects Deposition malfunction Some defects emerge
during coil operation

Alongtape defects

Courtesy of Anatolii Polyanskii
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Avoiding defects in YBCO layers is difficult
Some defects are hidden, get revealed only after coil tests
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Solution: electrically coupled cable

We are solving the following problems:

ASinglefilament magnets proven difficult to protect against burnout
ASubstrate prevents efficient current sharing

AMultifilamentary cable is far more expensive than a single tape
ANot compatible with epoxy impregnation

2G wire stack BTGexfoliated filament stack

Sharingcurrent pat
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Substrate —
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Timeline of the exfoliated YBCO development

Irradiation enhancement Double sided tape

Trapped field

{ EERE AMO BAA: AMSC, BTG, BNL

15 m cable

coils

YBCO on insulator

:> Current leads

2 m coupons 1 mm filaments 20 K coil tests ISlgnaI
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Multi-filamentary cable architecture

Nichrome cladding Copper stabilizer Solder YBCO

Electricallyconnectedfilaments are the key elementfor a stable cablestructure
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Test coil manufacturing process

Dry wound Vacuum impregnation, Stycast 1266 Cooling collar attached

12 coils, over 100 meters of cable tested
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77 K performance after re-flow and impregnation
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No Icand nvalue degradation after multiple rapid coedlowns to 77 K
Solder reflow significantly reduces the winding noise, but redudgsy 8%
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E_ffectI of solder re-flow on the winding noise: FFT of coil
sigha

Transient current loops

=

Winding noise is most likely originates by collapse of infdament current loops
Reliable electrical connection between the filaments is essentmsuppressing the winding noise
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