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Over-current test on an intra-layer no-insulation (LNI) REBCO coil under a high background field
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To reveal self-protection behaviour of an LNI-REBCO coil comprising
practical number of layers under high-fields.
Two cases of quench in LNI-REBCO coils are studied in this work.

2. Quench experiments in LNI-REBCO coils

O Test LNI-REBCO coils
Parameters #1 coil #2 coil
Conductor Type SuperPower Inc. SCS4050
Winding LNI
Inter-layer material Cu+PET sheet (26 um)
Impregnation Paraffin wax
Overbanding material Ni-alloy tape
Coil I.D. / O.D. (mm) 17.5/63.18 17.6 /1 66.95
Coil height (mm) 40.1 40.1
1442 1604
Number of turns (~9 x162) (~9 x180)
Field constant for coil
! ! center (mT/A) 822 351
~67 mm Self-inductance (mH) 36.2 47.7
#1 coil : 162 layer +Field delay time constant 13 0.36

#2 coil : 180 layer at4.2 K and Self-field (s)

*Measured by an energy dump experiment at just before the following experiments.

(including LNI) coil, which was numerically investigated on

a Nl pancake coil. v wang et al, JAP, 121, 11393 (2017)

In high-fields regions ( > 25 T) where He bubbles are
generated, this kind of charging-loss must be considered.
We will conduct a further investigation on this issue.

Power of charging-loss

Q=V,2/R, =17 W

Short summary
17 W charging-loss was generated in the LNI-REBCO coil during a 19 A/s charging,
which led the coil to a premature quench.

: Quench under23 T
-REBCO coil #2

CASE I
LNI-REBCO

a Test coil configuration and circuit

LTS coil (10 T) ‘D

I LNI-REBCO
400 o 42 i i

mm LNI REBCO coil was charged in LHe under
10 T of the LTS coil field.

Energy transfer by magnetic coupling

i Normal zone propagatlon in radial direction

After the test, the coil showed no degradations.

Short summary
The LNI REBCO coil was protected from a quench under a high-field of 23 T.

Conclusion

« High-speed charging led the LNI-REBCO coil to a premature quench. It is important
to care about a sweep rate under high-fields with He bubbles.

* The LNI-REBCO coil was protected from the quench under 23 T without
mechanical degradation due to unbalanced electromagnetic forces.
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