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Global and National Risks in middle of the 21st Century
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Snow of Kilimanjaro (2005)Washington Times (January 2009)

Strategic Compe..on, New Cold War Climate Crisis, Net-Zero with Energy Crisis
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Low Carbon Energy Options

RE100 or CF100 ?



Toward Commercialization of 
Fusion Energy in 2040s
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Quest for Holy Grail (1945-2045?)

Enrico Fermi (Chicago) Eugene Parker (Chicago)

Edward Teller (LLNL) Marshall Rosenbuth 
(Chicago, Princeton & Austin)
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National Fusion Energy based on “Mid-entry Strategy”

핵융합 에너지
상용화 50년 계획
(1995~2045)
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KSTAR Construction start, ITER Negotiation… (1995~2007)



KSTAR Construction Experience
with Korean Industries
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KSTAR Nb3Sn SC Magnet (Samsung, Kiswire, Doosan, …)

Winding Heat Treatment
Insulation

Epoxy Molding Encasing Final Machining
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KSTAR Assembly (Hyundai, Doosan, SFA, …)
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KSTAR Construction completed in 2007

KSTAR succeeded Construction: First Plasma in 2008
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KSTAR First Plasma in 2008



13

KSTAR Operation 15-years from First Plasma in 2008

No Machine Faults for 15 Years of Opera7on!
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ITER Project Experience
as a Member State 



ITER
Global challenge, global response

The seven ITER Members represent more than 50% of  the 
world’s population and about 80% of the global GDP!

China EU India Japan Korea Russia USA

On 28 June 2005, the ITER Members 
unanimously agreed to build ITER  at         
Cadarache, France.
On 21 November 2006, the ITER 
Agreement was signed at the Élysée 
Palace, in Paris. 
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Past and Present Status of ITER

[2009]
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Leading World-wide Fusion thru KSTAR & ITER (1995~2015)
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ITER Nb3Sn Superconducting Strands (KO)

Valued at more than EUR 600 
million, the 11 conductor 
Procurement Arrangements 
signed by the ITER 
Organization between 2007 and 
2010—covering the 
procurement of conductors for 
the large toroidal field, poloidal 
field and central solenoid 
magnets as well as correction 
coils and feeders—represent 
one of the project's largest in-
kind procurement packages. 
Six out of the seven ITER 
Members (China, Europe, 
Japan, Korea, Russia and the 
United States) have taken part.

ITER-CERN Collaboration
with World-wide Suppliers
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ITER Assembly Tools (KO)
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ITER Thermal Shield (KO)
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ITER Magnet Power Supply (KO)
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ITER VV & Tokamak Assembly (KO) 



World-wide Accelerated Fusion Energy 
Commercialization Progress
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Startup: 북미, 英, 日, 中 등 50여개회사
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Startup: 2016년이후
스타트업 수가급증

• Tokamak Energy, TAE, General 
Fusion, Commonwealth 
Fusion (CFS), Helion 등이 
주요기업
• 민간투자도 급증 : 8조원 수준
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Fusion Engineering Platform for Fusion Energy Development

Fusion Engineering Platform (FEP)

digitally-driven platform 

Asset Leveraging Structure in the EnableFusion

EnableFusion Inc.
Additional Business Areas 

• New Major Accelerator Projects

• 4th Generation SMR…
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Digital Innovation Platform for Fusion Engineering and Design

digitally-driven manufacturing 

Virtual Room → VR      + AR →       MR + Robotics

Korean ICT High-tech 
with AI / GPTs
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Korean Industry in Fusion Supply Chain

Company Field

1 HD Hyundai Heavy Industries Structure Design & Fabrication (Vacuum Vessel, Magnetic Structure, Cryogenic Vessel...)

2 Doosan Enerbility Design and manufacture of Superconducting magnet structures 

3 Samsung SDS Plant operation system design and manufacturing

4 Mobiis Device operation system design and manufacturing

5 KAT Superconducting strands and conductor design and manufacturing

6 Dawonsys Power supply design and manufacturing

7 Wonshin Industrial Auxiliary equipment design and manufacturing (heating equipment)

8 Haneul Engineering Auxiliary equipment design and manufacturing (medium-sized structures)

9 BITZTROTECH Auxiliary equipment design and manufacturing (electromagnet, plasma facing wall...)

10 EM KOREA Assembly equipment design and fabrication

11 Eugene MS Assembly equipment design and manufacturing

12 SamHong Machinery Thermal shield and medium-sized structure design and manufacturing

13 SeAH CSS (POSCO SM) Special material production

14 KEPCO E&C Design integration, quality and project management



EnF Partner Suppliers 
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…



EnableFusion Opening (April 17, 2024)



EnF Future Partners (핵융합분야 딥사이언스 창업기업) 
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핵융합가속상용화추진 (Two-track Approach)

Commercialize by Private-sector w/ Public-support @ Accelerated Path
l ITER 일정에 연계된 기존의 공공 R&D는 유지, 스타트업과 강력한 공급망을 이용한 상용화 가속화 경로 수행

• 우리가
• 우리의

KSTAR

ITER (?)

8대 핵심
기술 R&D

DEMO
  (?)

KSTAR

ITER R&D

Startup
Fusion 
Power
Pilot 
Plant
(~2040s)

공공 R&D 계획 (KFE 리드)

민간 가속상용화 (EnF 리드)

한국판 민관 협력
(Private-Public Partnership)
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핵융합가속상용화의새로운접근

지금의 Public-only Path 로부터, Private-Public Partnership (PPP)로 가속상용화 달성
EnableFusion Inc. : Leading Private Sector Engineering and Design Platform
동시에 세계 경쟁력을 가지는 독자 Fusion Core Model을 찾고, 기획하고, 설계

우리가 세계를 리드할 분야 기술 개발에 집중 HTS SICC, AI+Robotics+MR, Digital Twin.. ?)

 2030년대 우리나라 독자 Fusion Proto 건설 착수 : “Compact” Burning w/ New Edge Solution

EnF Progress

Construction of Proto by EnF (Plan B)
     w-wo/ Own Model
      w/ Foreign Model

Develop Fusion Core Model
by Korean Fusion Community 
with PPP

Decision Point
(2~3 Years) 

Korean Proto on Grid by 
2040s
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Let There Be Light…



EnF Vision and Plan on
 World-wide Mega-Science Projects 
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Future Circular Collider 

Europe is pushing forwards with plans to build a 91-kilometre-long, 15-billion-Swiss-
franc (US$17-billion) supercollider underneath the French and Swiss countryside.
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CERN Future Circular Collider
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Proto-typing for Future Circular Collider (HL-LHC Upgrade)

Unlike the LHC magnets, which are made from niobium–titanium (Nb–Ti), the new magnets are made from a more 
challenging material: niobium–tin (Nb3Sn). The CERN Technology department is developing a series of ten magnets 
(eight, plus two spare), each 7.2 metres in length. This work builds on the HL-LHC Accelerator Upgrade Project (AUP), 
based in the USA, which is currently manufacturing 20 (16, plus four spares) quadrupole magnets, each 4.2 metres long. 

https://home.cern/news/news/accelerators/hl-lhc-magnet-endurance-test-further-confirms-niobium-tins-resilience-0
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Future Circular Collider 
Construction Opportunities

♦ Superconduc*ng Cryomodules :
• Nb3Sn Superconducting Strands : 6,000 tons
• 5,500+ Cryostats, Thermal Shields, Support Structures
• Magnet Power Supplies…

♦ Detector Components, Sub-systems …
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China Circular Electron-Positron Collider
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Commercialization … (NASA/ESA vs. SpaceX)

EnableFusion을
Fusion의 SpaceX로...

NASA R&D
(Public Fund)

SpaceX to Mars
(New Space - Private)PPP – Private-Public 

Partnership Program


