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Introduction Results
| | | | | Test 1 determined the quench current of the
Rare Earth Barium Copper Oxide (REBCO) is a high-temperature superconducting Test 1 F2F BEBCO Tape on PBC Board. Theoretically,
material that has zero electrlcall re3|stance. A.qL.lench occurs when a _sect!on of .the eeeeeeeeeeeeeeee m each REBCO surface carries about 180A and
supercondqctor sqddenly transitions to a resistive state after exceedlng its crltlpal |} results confirmed that the quench current
current. ThIS. Iocgllzed loss of supercoqduct|V|ty generates a voltage rise, serving o o " * occurred around 360 A. Prominent burn
as an essential signal for quench detection and protection. [ [] \ b occurred at quench current near VT9 and
While capable of carrying extremely high currents, REBCO is mechanically brittle el - destroyed the sample. Therefore, voltage rise
[az]nd has slow quench propagation which makes voltage change difficult to detect!"! it L k . could not be detected thus not measured due
ez A tothisrapid spike in quench.
Rare-earth ,:‘;'I Figure 5: Graph of temperature vs time for each sensor it 17
elements in ‘&f‘; e Li"?:""“ s || Aull
REBCO are *"” T T Sensor 3 shows the most significant 1 ] g/.;, 5
Yttrium. A Y S spike in temperature on -168.496 °C < SR T
Lanthanum : Y= Power supplied to the burnt area R
E | \ ’ :—"ET:HC: E. Mm;” at the time of burn was 84.9 e '““' Figg;g S‘l:7 ng}flj[zznt
Cu/Brass/STS stabilizer et

W/cm? which falls within the range
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FAQF 1 "’"G‘ﬂﬁgg;:mﬁfep"a"ia” Avplied Magnetic Field () — o f 5 O O tO 1 O O O OK. Figure 7: Graph of nitrogen boiling point
I ’—. I_|_‘—'M*.';O(el:riltaxir:!I) Figure 2: Graph of current density vs temperature for superconductors o _ _ .
ViOu/ALAmorphous) This indicates that the heat produced was beyond the simultaneous cooling of the
REBCO Coated Conductor is the most liquid nitrogen, thus, melting the sample. .
Cu/Brass/STS stabilizer Non-magnetic Substrate performative SUpGI’COﬂdUCtOI’S available. ':\S”f:: inna\/soﬁ:la'I Isee f)rig:n?n, C?haarlr;te Lgs
S In Figure 2, it shows that REBCO is the  Test 2 P iy |9  IMPIYING
7 ’ only conductor with a current density that ghj?ﬁec c?wi.nn(;l?gicnespet ghsaer?nnelagr?\?'?' 1
Research Goal can guarantee the magnetic field at 20K. e VT13) which showed no change as it
: was open, so the quench protection
To analyze how fast the quench propagates by observing voltage change - connected to this channel for current to
and increase In resistance between the voltage taps. — be automatically shut down if voltages
T . - go above threshold (5mV), did not
W o : worked in this test, therefore, burning
Procedure _ T the sample.
1 2 3 4 Figure 8: Voltage vs Time graph of channels and pulse power scaled to 20 The quenCh uniform Start tlme iS abOUt
RN 0.026 s where the voltage spike
oy T Py — Resultantly, it can be denoted that from ~ happens in channel 3. At 0.092 s, it
B VT7 where the spot heater was placed, ~Propagated in channel 1 over 15 mm by
the quench propagated along both 226 mm/s. At 0.148 s, it propagated in
Figure 3: Schematic of the overall arrangement on PCB directions of the REBCO tape. channel 4 by 164 mm/s over 20 mm.
Figure 4: Test set up
Future Work A cable with new geometry, featuring full

A REBCO tape strip is soldered on a PCB, and wires are soldered to the
connector into the Data Acquisition System (DAQ). Voltage taps are

divided into segments of VT1-VT13, VI6-V17, VT6-VTS, VI7-VI8, VT8-
VT9 along the PCB to detect voltage change.

transposition similar to Rutherford cable is
being designed to aim at more uniform
current distribution and higher
transposition In order to minimize
magnetic filed and reduce AC loss along

The PCB assembly is mounted onto the test fixture and attached to the REBCO tape.

copper clamps at the ends for current input from the power supply. Four
temperature sensors are placed from voltage taps 5 to 9 for monitoring
thermal rise during quench. Then the entire setup is submerged in liquid Figure 9: Arrangement of REBCO in Rutherford.
Nitrogen (77 K) to achieve superconductivity. 3! Voltage and temperature like Cable

are then measured in each test. |

Tape-shaped conductors like REBCO can
only bend easily in one direction and
bending them aggressively causes
damaging strain.

Referring to Rutherford cables, a helical

_ . . wrap Is introduced by treating each tape
Test 1. Ramp current until spontaneous quench to determine quench ike a ruled surface and repeating this

current. | angled transition so that adjacent tapes
« Test 2: Ramp current to 300A with voltage threshold at SmV, quench switch positions where inner becomes

IS manually induced by pulse of 0.195A at 10 ms by applying reduced
current to the strain gauge which acts as a ‘spot heater’ placed near References
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outer, and outer becomes inner.
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