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All-electrical hydrogen powered aircraft

= Liquid hydrogen (20 K)
= Fuel cells
= Electric propulsion with

superconductors

https://www.airbus.com/en/innovation/energy-transition/hydrogen/zeroe
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https://www.airbus.com/en/innovation/energy-transition/hydrogen/zeroe

Superconducting electric propulsion system demonstrators

Airbus: aim to demonstrate a 2 MW superconducting powertrain with GHe recirculation

ﬁSCE!\!D , » Cryoprop

Superconducting DC link

AIRBUS [

https://www.airbus.com/en/newsroom/press-releases/2024-05-airbus-takes-superconductivity-research-for-hydrogen-powered
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CORC® REBCO cable

CORC® cable

= CORC® cables can comprise up to 120 REBCO tapes, twisted helically on copper or aluminum formers
= High current carrying capacity (more than 500 A/mm?2 at 65 K)

= Mechanical flexibility, thermal stability, and round cross-section

= No interlayer insulation between the REBCO tapes

» Fault current limitation capability

[https://www.advancedconductor.com/corccable/
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Quench in REBCO tapes

NZPV measurements of commercial Non-uniform critical current I. along their
tapes at 77 K and in self-field length (10-15% of variation)
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1. Presence of destructive hot spots increased

2. Reduced limitation performance

Solution: increase the NZPV of REBCO tapes to improve quench resilience
and limitation capabilities
H. Ben Saad et al. - EFATS2024




Current flow diverter (CFD) concept

R;: interfacial resistance

NZPV obtained at 77 K and in self-field
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CFD-CORC® cables parameters

Cross-section view
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mmm Buffer layers

mmm REBCO
—= Silver layer (stabilizer)
= [.OW interfacial resistance

= High interfacial resistance (CFD)
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Measurement setup

Methodology: 1 mQ
- Measurement of I. and NZPV using O

pulsed current measurements _/
V, Supercapacitor

Limitation setup
(voltage source)
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Critical current measurement on CFD CORC® cable

I. measurements at 77 K and in self-field, at E_. = 1 yV/cm
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NZPV measurements
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the normal zone propagates similarly in both directions
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NZPV measurements on CFD CORC® cable at 77 K

A CFD CORC®
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Integrating CFD tapes in a CORC cable arrangement does not diminish the CFD effect
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NZPV measurements at 6/-/77 K
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Conclusion

= Successful fabrication of CFD CORC® cables
= NZPV enhancement in CFD CORC® cables
= CFD CORC® cables are promising for quench resilience and fault

current limitation applications
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