
Diagnostics for ITER

Søren Bang Korsholm, BigScience.dk, Danmarks Tekniske Universitet
Seniorforsker på DTU Fysik, DK Industrial Liaison Officer til ITER/F4E



Fusion energy
Fusion on Earth

Lifelong energy supply for a Dane:
10 g deuterium (from 500 L water)  
15 g tritium (from 35 g litium)

A 1 GWe power plant needs an annual supply of:
¼ tons D+T (100 kg D + 350 kg Li)
i.e. energy supply for >1.000.000.000 years

Safety and waste
The reactor itself is the primary radioactive waste
<100 years
No transport of radioactive fuel or waste
No risk of meltdown or run-aways (1-2 g fuel)



ITER – The way to fusion energy



ITER – the international path 
towards fusion energy

Partners: EU, India, Japan, China, South Korea, 
Russia and USA

Site: Provence, France

Construction: 2008-202x

Price: ~150 mia. kr (~50 % from EU)

Target: 
• to produce 500 MW fusion power by 50 MW 

heating power



Diagnostics – instruments showing 
the physics of the ITER plasma

• More than 100 diagnostic projects
• In many frequency ranges with widely 

varying technologies
• Need for many specialty services
• Primarily developed in research labs

A- Magnetics systems
B- Neutron systems
C- Optical systems
D- Bolometry systems
E- Spectroscopy systems
F- Microwave systems
G- Operational systems



Organisations sharing ITER and ITER 
diagnostics

• Total conctruction budget 2008-2025: ~150 mia kr

• ITER Organisationen (IO) tenders 10-15%
• Rest is in-kind from partners

• Europe pays ~45% of ITER and contracts are tendered 
by Fusion for Energy

• Main rule: only contracts with European companies
• Primarily EU tender processes
• Primarily large tenders of full systems -> find 

partners/primes
• limited/direct tenders up to 135.000 Euro, single-

sourcing på op til 50.000 Euro
• Usually good pre-procurement activities



Diagnostic Design and Development 
of ITER Collective Thomson 
Scattering system

In 2014 DTU signed the largest Danish ITER contract with 
Fusion for Energy (F4E)
Scope: Research, analysis, development, design, and 
prototyping up to the final design stages of the CTS 
diagnostic -> passing preliminary and final design 
reviews in 2020 and 2021
• Total budget: ~8 M Euro
• F4E (EU) contribution: ~4 M Euro
• Participants: DTU Physics, IST (PT)
• Consortium lead: DTU Physics
• Principle Investigator (TRP): Søren B Korsholm
• DTU Physics share: ~80%
• Period: February 2014 to October 2022
• Manpower: ~60 FTE (man years)

Full price of the CTS diagnostic (development and hardware): 
~15-20 MEuro



Status of the ITER CTS diagnostic 

• Complete design package delivered from DTU to F4E

• F4E tenders the production of the CTS independently of DTU
• Initially via OMF-1126 – a large framework contract with 

4 diagnostic systems (~40 MEuro)
• 3 consortia has been bidding on the CTS

• Need for many subcontractors

• New market survey upcoming
• Perhaps an option for Danish suppliers

Key: Find partners and make 
yourself known to primes

Matchmaking effort by F4E 
and at Business Forums (next 
pages)



F4E industry Portal



F4E industry Portal
ITER Org Procurement



Meeting primes, collaborators, and 
Big Science organisations

• European Fusion Business Forum
• Berlin, 3rd-4th July 2024                                         

(not finally confirmed)

• Big Science Business Forum 2024
• Trieste (I), 1st-4th October 2024

(see next slide)

• ITER Business Forum 2025
• Marseille (F), 23rd-25th March 2025



BSBF 2024
1.-4. October 2024, Trieste, Italien

• Largest Big Science event in the World 
• More than 1000 participants
• Presentations and representation from all 

major big science facilities and about 15 
medium sized facilities

• BigScience.dk hosting a Danish booth with 8-10 
companies

• Do you want to join the booth and/or the 
Danish delegation?

• We plan to host a Nordic reception

https://youtu.be/M80ErKKIhLg

https://youtu.be/M80ErKKIhLg


Spørgsmål
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