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Coated conductor manufacturers - 2014

Top tier § S'JNAN
(producing 200km+) amsc SuNAM Co. Ltd, Korea SuperPower, NY USA

AMSC, Mass. USA (IBAD+RCE) (IBAD+MOCVD)
(RABITS+MOD)

Second tier (10km+)
Currently not scaling up rF“"kl"a m = RUKE X

All using PLD Fujikura, Japan SuperOx, Russia/Japan

(IBAD+PLD) (IBAD+PLD) Bruker HTS, Germany

(IBAD+PLD)

Upcoming tier: THEVAR Z22STI1 | deutsche

In production anoschicht
in2015 Theva, Germany STI, TX USA d-nano (BASF), Germany
(ISD+RCE) (IBAD+RCE) (RABITS+MOD)

Shanghai Superconductor Technology, China
Shanghai Creative Superconductor Technologies. Co, China
SAMRI, China
Oxolutia, Spain

MetOx, USA i
Russian Superconductor, Russia I B e O m

Chubu, Showa and Sumitomo, Japan S=Materlals

Still in R&D
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IBAD-MgO Coated Conductor Wire

IBAD-MgO is becoming the dominant process for
template fabrication
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Protecting layer (0.6 pm) DC sputter

Superconducting layer (1.3 ~ 1.8 um)  RCE-DR

YBa,Cu.0,, (~1 im) Buffer layer ~20 nm sputter

Homoepi-MgO layer ~ 20 nm

Ce0, (~75 nm)

YSZ (~75 nm) TBAD-MgO layer -~ 10 nm IBAD
3 O s &
~75 Seed layer (Y.0.) (S})IIHEI
Y504 (<76 nm) . Vs :
~7nm E-beam)
Diffusion barrer (ALO,)
Metal alloy substrate ~ 40 nm
iz Hastelloy C276 (Ni-alloy) } Electro
or ol
-pohshing
less Steel (STS) N

( + Cu electroplating (+ lamination))

B

Electroplating
Copper Stabilizer

rrrrrr

S|lver C ver

layer

MocvD

(RE)BCO - HTS (epitaxial)
IBAD/Magnetron Sputtering

Buffer Stack

Insulating tape [Polyimide] 12.5pm x 2layers (Non-adhesive film)
Stabilizer [Cu] 75, 100um

Electropolishing Protection layer [Ag] 2um~
~02um Substrate Superconducting layer [GdBa;Cu;0,] 2pm~
Buffer layer [MgO, etc.] ~0.7um
Substrate [Hastelloy"] 75, 100um

MET

Ag/Au protection layer (0.1-3 pm)

YBCO (1-3 pm) PLD
Ce02 buffer (~0.05 pmy

; ~ / rsZ buffer (~1.5 pm)
, ABAD

LaMnO,
IBAD - MgO

/\\ SsuB
Cu-envelope, 20 pm CAP SS substrate (50-100 pm)
H d
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Cost estimate assumptions Cost estimate assumptions
- RCE throughput 28 m/hr - RCE throughput 48 m/hr

- Deposition area 100x25 cm - Deposition area 80x50 cm

- 15 nm/s deposition rate - 20 nm/s deposition rate

- Yield 70%; capture eff. 14% - Yield 70%; capture eff. 14%

l vu-2 dzj dzls

* Baseline scenario (70% yield): Yield cost brackets

— $4.40/kAm (LATS) and

— $6.35/kAm (CDR) RCE-CDR  $8.70/kAm  $ 5/kAm
 Direct cost breakdown: RCE-LATS $6/kAm  $3.50/kAm

M SILVER

W TAPE
— mspp
- \ RCE-LATS
Y ¥ mBAD/EPI ¢ 70% yield ]
mYBCO L ]

* 50 Mm/yr production LATS
— $2.30/kAm for 750 A and $1.75/kAm i 1-0 2;) 30 4!0 50 sno 2
for 1000 A YBCO rate (nmis)
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