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RISE - Research Institutes of Sweden
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• Owned by the Swedish Government

• Present across the whole of Sweden. And beyond.

• 2,800 employees, 30 % with a PhD. 

• Turnover approx. SEK 3,5 billion (2019).

• Runs more than 130  test and demonstration 
facilities, open for industry, SMEs, universities and 
institutes (RISE is owner and partner in 60 % of all 
Sweden’s T&D facilities).
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As the challenges in society become increasingly complex, 
innovation alone is not enough; you need a strong innovation 
partner who can provide comprehensive support and a broad 
range of perspectives. That is RISE. We are a research institute 
accommodating a wide range of research areas, testbeds and 
demonstration facilities as well as 2800 problem solvers

RISE is more like Fraunhofer that is Europe's largest application-oriented research 
organization than Helmholtz Institutes that is more fundamental and basic research



• Environment  and circular economy

– building materials with low CO2 foot print

• Safety and risk analyses

– Fire tests, simulation and fire extension systems

– Software reliablity

– Human interface and control rooms

• Measurement technology

– Including optics, photonics, fiber 

• Testing, evaluation and certification

• System development as well as individual components

• EMC research, testing, certification

• AI , VR , Big Data
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Measurement Science and Technologies

• National Metrology Institute of Sweden

• Precision measurements traceable to SI references

• Experience in testing, calibration, measurement uncertainties, 
quality, simulations, data analysis



Competence and resources at RISE will strengthen a Swedish 
contribution

• RISE have experience in participation in large projects both national and international

• RISE have manufactured measuring equipment to CERN,  evaluations regarding
firesafty

• RISE have been part of the SKA synchronization evolution

• RISE have recently participated with a tender to F4E within materials testing, heat 
treatment and vacuum brazing

Contact person:  Sven-Christian Ebenhag, sven-christian.ebenhag@ri.se
phone no: +46 702959582
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OPEN PROCEDURE 
F4E-OMF-0847 

DEVELOPMENT AND DELIVERY OF FINAL DESIGN
FOR ITERCORE PLASMA THOMSON SCATTERING SYSTEM (CPTS),

CHARGE-EXCHANGERECOMBINATION SPECTROMETER (CXRS) 
AND PARTS OF THE 

BOLOMETER DIAGNOSTIC 
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ITER Diagnostics

• Control of the plasma requires an array of measurement 
systems à Diagnostics

• There are ~50 Diagnostics on ITER, F4E is responsible for 11

OMF-0847 Information day – 17/07/20

• Diagnostics are installed:
─ on the vacuum vessel
─ in 22 ‘port plugs’
─ in the ‘divertor’
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OMF-0847: design activities for CPTS, CXRS and Part of Bolometers

OMF-0847 Information day – 17/07/20

subject of First Task Order 

Charge Exchange Recombination Spectrometer 
installed in ITER Upper Port #03

Core Plasma Thomson Scattering (CPTS) 
Installed in ITER Equatorial Port #10

Bolometers sensor, distributed in 
several areas in ITER
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Core Plasma Thomson Scattering

provides real-time measurements 
of the electron density and

temperature from the fusion reaction

Laser light sent 
into the Plasma 

collected and 
analysed.

light scattered by the 
free electrons

(Thomson Scattering)

CPTS in ITER

F4E-OMF-0847 Info day. 17th July 2020. CPTS



CXRS Core: Overview

16F4E-OFC-0847 - CXRS - Call Info Day

CXRS illustration from Aperture to Port Cell

Core Plasma Charge Exchange
Recombination Spectrometer
Real-time measurement of impurities
(including He ash) concentrations &
densities, and poloidal/toroidal
velocities

Analysis of visible light collected from
interaction of plasma with Diagnostic
Neutral Beam, and transmitted through
optical path and Optical Fibre Bundle

o Installed in Upper Port 3 & Tritium building

o Single Field of View covering Diagnostics 

Neutral Beam at low field side of plasma core

o Contributes to control and evaluation of plasma

o Port-Integrator: EU

o DNB out of CXRS Core scope



Bolometers – Full F4E scope of supply
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I&C
+

data-
analysis 
softwarePort-mounted cameras

(7 total in 1 EPP and 2 UPP)

VV-mounted 
cameras 
(22)

Divertor-
mounted 
cameras (40)

Purpose: 
measure profile 

of total 
radiated power 

x-ray–irF4E-OMF-0847 Information Day 17-Jul-2020
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Intended F4E-
OMF-0847 design 
scope
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Divertor-mounted cameras

F4E-OMF-0847 Information Day 17-Jul-2020

•Main challenges for the design:
• Nuclear and radiative heat loads
• In some locations the available space
• Internal water cooling likely to be needed in at least some locations. Cost-effective design 

is needed that meets requirements (vacuum, regulatory, quality),

•40 5-channel cameras to be designed. They are distributed over 5 cassettes. 10 poloidal 
positions are available (see picture ↘), of which 8 are used in each cassette (limited by 
available number of cables). Size ~10 cm.



Learning process and Progress
• Procurement is divided in three parts. Its expected size of 

SEK 200 million. Very extensive documentation both 
technically and administratively where several technical 
documents are dated 2017. 

• Internal analyzes (RISE) and meetings with the 
assessment that SE can handle the first two parts. 

• Has been in contact with F4E Mehdi Duval who 
responded positivelly and that the bolometer part largely 
consisted of the manufacture of a mechanical 
construction.

• That you have turned to x European organizations where 
several have been positive to cooperation but as a 
subcontractor
• RUAG
• Tessella
• Teledyne Dalsa (Bolometers)
• UKAEA (United Kingdom Atomic Energy Authority)
• TNO
• Karlsruhe Institute of Technology
• Teledyne SP Device

• CPTS 
• Laser injection

• RISE Spec and purchase of laser
• RISE spec Delivery system - mirrors and 

windows, development not required
• Light collection Construct optical system Optronic, 

Thorlabs, Alfaexx
• RISE / RISE ACREO spec fiber and 

spectrometers

• CXRS
• Light collection Construct optical system 

• Optronic, Thorlabs, Alfaexx
• RISE spec fiber and spectrometers

• Bolometer Diag Bolometer cameras designed
• FLIR?
• Optronic, design, Drawing, Interface, Quality, 

Maintenance - Partner



Learning process and Progress Cont.

• The procurement is very complex and difficult to grasp. 
• It is unclear, for example, whether a quote can be divided into parts, production of a prototype and then 

production of systems for installation. 
• Should be able to meet formal requirements for the number of people and competence, 

• but the time for tying up subcontractors is scarce and above all this applies to liability issues between 
tenderers / leaders. 

• The expected order amount is SEK 200 million and the risk-taking if RISE were to be the main contractor is 
significant
• Question: 10% admin reporting, project management, etc., this means SEK 20 million or about 15-20 

people
• Continuous work of analyzing the procurement, 

• Doubtful whether we will move on to a sharp quote 
• The risk-taking is large and especially considering the short time available. 
• Would have had a significantly better situation with preparations, etc., if we had had early access to technical 

documentation


