Development of 2G HTS wire production at SuperOx
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Outline

2G HTS wire production
o Facility expansion
o Quality control

2G HTS wire performance
o Consistent performance without APC

o R&D into APC

HTS device projects
o FCL
o Lightweight cable for aircraft
o Horizon 2020: HTS motor for aircraft
0 Roebel cables
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2G HTS wire architecture SuperQOx

.. Customised finish tailored to application
Finish PP

Sputtering (custom thickness)

PLD (1-3 microns)

PLD (100-200 nm)

Sputtering (30-50 nm)

LaMnO,

IBAD - MgO e-beam IBAD (5-7 nm) + epi (50-150 nm)
Y,04 Sputtering (5-10 nm)
Sputtering (30-50 nm)

Cold rolled & electro polished
Hastelloy C276 (60 or 100 microns)
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Production status and development

\Y[eXYe{e)'/A Substrate

Originally: 2011-2015

Super

Finish

Buffer

HTS

\Y[eX{elo)'A Substrate

At present: 2017

Buffer

Finish

Buffer

HTS

Cu

Decisions to increase throughput are driven by demand
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EROXSJARAN

Multiprocess one-chamber sputtering/IBAD system
Dual-chamber PLD-HTS system for CeO, and GdBCO
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Moscow buffer layer line commissioned Jan 2016 SuperQOx
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e-Polished Hstelloy substrate in
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Moscow buffer layer line commissioned Jan 2016 SuperQOx

Good IBAD-MgO RHEED patterns D f(110) LMO < 7°
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High I by PLD-HTS on Moscow buffer
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SuperOx production capacity doubled

Wire produced at SuperOx in Moscow

and at SuperOx Japan is of identical high quality
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Quality control SuperOx

Substrate  Buffer HTS Ag Finish

Optical

In-line Optical
Off'“ne1 Non- Non- Non-

full length contact |, contact I, | contact B

Off-line XRD 3
i AFM XRD SEM | Transport I, | Transport I, | SPecific

segments Zox pect
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In-line QC in textured template production

A RGB Scan: software for optical detection of various surface defects

o The software collects images from a camera and performs digital
analysis of the tape surface quality

o Several quality parameters are derived from each image

In-line R2R surface QC during substrate electropolishing
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In-line QC in textured template production

A GreenScan: software for digital analysis of RHEED patterns
o Texture quality is described by a single parameter

o0 Closed-loop texture quality control is implemented
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