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2023 -NOW

Supported multiple national demonstration projects, and 
supplied to compact fusion projects overseas. 

Commercial sales established in China and kicked off 
in ROW.

Tackled key scale -up challenge s, achieved 
mass production of HTS in China.

Spin -off from Shanghai 
Jiaotong University. 

Production expansion and continuous improvement in 
action. Persistent supply to worldwide customers.

Our History

2020 - 2022

2016 - 20192012 - 20152011
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Our Technology

REBCO tape is manufactured by advanced reel - to -reel Ion Beam Assisted Deposition (IBAD) 
and Pulsed Laser Deposition (PLD) technologies. 
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Performance Well Proven in Applications

First 35kV 
superconducting AC 
cable in China
State Grid/SECRI/SISC
Å1200mι35kV/ 2200A
ÅIn CBD Shanghai

First 10kV 
superconducting AC 
cable in China
Southern Grid/ZTT
Å400mι10kV/ 43GVA
ÅIn CBD Shenzhen

160kV DC Resistive FCL
Southern Grid
ÅHighest voltage and 

capacity worldwide at the 
time

220kV AC Resistive FCL
ZTT/CAS IEE/BJU
ÅFirst prototype of resistive 

FCL at transmission V level in 
China

500kV AC Sat. iron -
core type FCL
Southern Grid
ÅHighest V FCL in the 

world

First MW -scale 
Superconducting 
Induction Heater in 
the world
Lianovation

First all REBCO 
Mag Lev Train 
Demo in China
CNRC

32.35T 
Superconducting 
Magnet
CAS IEE
ÅWorld record breaking 

magnet at the time

19.4T 
Superconducting 
Magnet
ASIPP
ÅFirst all -REBCO 

magnet in China, 
CICC-type

MRI Magnet
Cambridge U

Compact Fusion -20T
Commonwealth Fusion
ÅLarge bore, 20T HTS 

high field magnet

Compact Fusion -
DEMO4
Tokamak Energy
ÅAll HTS Tokamak

ÅSuccessful manufacturing 
of HTS TF coil

ÅSuccess plasma 
demonstration

2018 2019 2020 2021 2022 2023 2024

24.1T&26.8T All REBCO 
Magnet
ASIPP/Tsinghua U
ÅFirst >20T densely wound 

all REBCO magnet

Compact Fusion -HH70
Energy Singularity
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Expansion in Action

Replication
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2,000km/yr

~1.1 GAm

~7,000m 2

20,000km/yr

~ 11 GAm

~ 40,000m 2+peripheral
facilities

4,000km/yr

~2.2 GAm

~9,600m 2

Phase I @ Shanghai
Phase II @ 
Shanghai

Phase III @ Shanghai

Exploration

First expansion attempt

Industrialization

Rapid scale -up
Lessons 
learned 

Continuous 
improvement

+ 

Phase

I

Phase

II

Phase 
III
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Phase I: First Attempt of Expansion

Procurement starts Moving+ Assembling starts

Equipment handover 

to operations

New site readyDesign complete All chambers arrived

2022.07
START

2022.12 2023.01 2023.06 2023.08 2024.03 2024.07

Å ~12 months from START to moving 
into new site;

Å Only 12 months from new site 
becoming available till Phase I 
completion;

ÅRzlqj wr VVWɏv dxwrqrp| wr ghvljq 
and build its own equipment

Equipment upgrades applied 
during design for Phase I



ᵬḸ
Confidential

Phase I: First Attempt of Expansion

Major Equipment
2022 

Number
2024 

Number
Capacity/year

Upstream

Electropolishing Line 1 2

2,000 km
12mmw Ag-coated HTS

Deposition for Buffer 
Layers

5 12

PLD (CeO2) 1 4

PLD (REBCO) 2 12

Ag Coating + Annealing 2 8

Downstream

Slitting 2 MS 6 MS + 1 LS

Electroplating 33m 33m * 16 * 2

2,500 km
4mmw 20um -Cu-plated HTS

or 17,500 km
4mmw 5um -Cu-plated HTS

Lamination 2 12
2,500 km

laminated or Sn-coated HTS

QC MCorder 2 8
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Phase I: First Attempt of Expansion

23-Sep 23-Oct 23-Nov 23-Dec 24-Jan 24-Feb 24-Mar 24-Apr 24-May 24-Jun 24-Jul 24-Aug 24-Sep 24-Oct 24-Nov 24-Dec

2023.9 -2024.12 Ag -Tape Production & HTS Delivery

12mm Ag-Tape Production HTS Delivery

Downstream 
production x5

Upstream 
production x5
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Phase I: First Attempt of Expansion

Meanwhile, our tape quality is also quickly 
improving:
Å Mass product Ic range: 180 -250 A /4mm @ 77K s.f.
Å Higher fraction of long pieces without dropouts
Å Cu-plating homogeneity controlled with 1 micron

After restructuring, availability of capital has also 
empowered SST engineers to carry out extensive R&D,  
address the customer requirements one by one, and 
transfer the outcome into mass production.

400 450 500 550 600 650 700 750 800 850

Ic (77K, s.f.) [A/12mm]

2022 Ic Distribution

400 450 500 550 600 650 700 750 800 850

Ic (77K, s.f.) [A/12mm]

2023 Ic Distribution

400 450 500 550 600 650 700 750 800 850

Ic (77K, s.f.) [A/12mm]

2024 Ic Distribution
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Phase I: First Attempt of Expansion
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Challenges on Equipment Design

Å Consolidating 10 years of know -how into the design of the new production line

Å Standardization of processes: easier to operate, maintain and manage

Å Standardization of parts: easier to maintain, replace and significant cost benefit

Å Revamp equipment from the old production line

ɖɖ

Å 150K laser source for CeO2 
deposition is changed to 
300C

Å Reducing the sizes for LMO 
deposition equipment

Å Improving ion source for 
IBAD

After revamp



ᵬḸ
Confidential

Qhz ghvljq iru Dj ghsrvlwlrq glgqɋw zrun dv krshg$
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2024.1 2024.2 2024.3

13/81 pieces 21/67 pieces 47/161 pieces

New design for CeO 2 ghsrvlwlrq glgqɋw zrun dv krshg$
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Statistics as  
temporary 
solution



ᵬḸ
Confidential

Process Input Equipment Input QC Input

Target Input
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Challenges on Equipment Installation

Chamber door 
flatness χ1mm

Chamber falling during lifting

Very poor vertical 
variance of cooling plate

Difficult installation 
for elevated pumps

Misalignment of 
chamber door

Poor earthing caused 
motherboard to burn

New 
suppliers 

brought new 
problems
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IBAD -MgO

PLD-CeO2

PLD-REBCO

MS-LaMnO 3

Challenge on Operation

Total 10

ɖɖ            ɖɖ           ɖɖ           ɖɖ        

ɖɖ ɖɖ

ɖɖ            ɖɖ           ɖɖ           ɖɖ        

Total 36

ɖɖ

ɖɖ

Steady operation means solving the problem faster than it occurs: 
more proactive approach to identify the lifespan of the parts.
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Al 2O3 + Y2O3 MgO LaMnO 3 CeO2 REBCO Ag

R2R RF Mag. Sputter R2R IBAD R2R HT RF Mag. Sputter R2R PLD R2R DC Mag. SputterR2R PLD

Challenge on Operation

Window1 Window2

2024 Q1

Window3
Window4 Window5

Window6

Window1

Window2

2024 Q2

Window3
Window4 Window5

Window6
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Challenge on Operation
Al 2O3 + Y2O3 MgO LaMnO 3 CeO2 REBCO Ag

R2R RF Mag. Sputter R2R IBAD R2R HT RF Mag. Sputter R2R PLD R2R DC Mag. SputterR2R PLD

Window1 Window2

2024 Q1

Window3
Window4 Window5

Window6

Window1

Window2
2024 Q2

Window3
Window4 Window5

Window6

Window1 Window2

2024 Q3

Window3
Window4 Window5

Window6

n
o

ve
l Q
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Challenge on Product Tracking

WORKFORCE

¸ Calculate manhours
¸ Overtime control
¸ Operator efficiency management

HTS TAPE

¸ Realtime tracking: 
location and status

¸ Digital processing 
record

¸ Product lifecycle 
management

EQUIPMENT

¸ Gather statistics for 
equipment operation

¸ Equipment MRO 
management 
(maintenance/repair/
overhaul)

REDUCE COST

INCREASE
THROUGHPUT

IMPROVE 
QUALITY

ÅProcess record

ÅProduction issue tracker

ÅTape slitting strategy

ÅQC: Ic/Microscope/Thickness by 

Laser/Defect

ÅVideo for final factory inspection

ÅStocking and warehouse location

ÅUpstream and downstream data (raw 

material/outsourcing/end user)

ÅTime series data for Energy 

consumption/Operating 

conditions/Variables

ÅOperation warnings

ÅPlan for regular 

checking/maintenance/overhaul

ÅPredictive maintenance (CBM)



Unlocking the Potential for RFID+

ɒLqwhuqhw 

ri Wklqjvɓ 

. ɒOOPɓ

Unlock 

the power 

of mass 

data and 

AI

Improve 

yield, 

efficiency 

and 

quality



Challenges on Environmental Control
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Challenges on Environmental Control



Significant Achievements Brought About by Phase I

2022 2024

Å Efficiency ҧ
Å Scalefactor
Å Raw material cost Ҩ

130 +
Customers 
in China

2023, 2024

50+
Customers 
in ROW

48 M$
Chinese Sales

6 M$
ROW Sales

Cu-plated Cost Reduction >40%
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Phase II: Quick Replication of Expansion Success

Arrival of chambers All chambers arrival

First Phase II PLD 

arrival, production rate 

gradually ramp up

Design modification 

complete, procurement 

started

All equipment 

handover to Operations. 

Phase II complete, 300+ 

km/month! 

2024.07
START

2024.09 2024.12 2025.03 2025.05 2025.09

Phase II Cost Reduction Anticipated:
1. Raw material

2. Supply chain of equipment
3. Advanced QC techniques
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2025 Product Development #1: Laser Slitting and Striation

Å Complete optimization for all laser slitting set -up, select the winner, multiply and apply to 
commercial production.

Å Start to optimize laser set -up for mass production of striated tapes

Progress
100%

InfraRed (1030 nm)
Progress
90%

Green (515 nm)
Progress
60%

UltraViolet (343nm)


