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Agenda

• F4E and EU/French Industry

• How to access F4E opportunities

• Upcoming opportunities by F4E
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ITER / F4E 
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F4E missions

1. Deliver the European Contributions to ITER and the Broader Approach 
(…) making best use of the industrial and research potential and 
capabilities of all F4E members in line with competition rules.

2. Broaden the European industrial base for Fusion technology for the 
long-term development of fusion as a future energy source and to ensure 
a strong and competitive European industrial participation in the future 
fusion market.

3. Foster European innovation and competitiveness in key emerging 
technologies to further the development of the Innovation Union and its 
impact at the international level.
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Contracts placed with industry & research labs 
in Europe (2008-2022)
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Outline

• F4E and EU/French Industry

• How to access F4E opportunities

• Upcoming opportunities by F4E
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Zoom sur la sous-traitance

• De capacité… mais surtout de spécialité

• Parfois necessaire/essentielle pour remplir les Technical selection criteria

• Sous-traitance vs. Co-traitance vs. Consortium

• Les Sous-traitants dans la Supply Chain de F4E

 Pas de distinction entre main contractor, co-contractor, sub-contractor (même
mode d’enregistrement dans notre base)

 Par liste de capacities (Technology list) et d’intérêt

 Pendant le pre-procurement (Market Survey, Info Day)

 REPONDRE AUX MARKET SURVEY, MEME POUR UNE PARTIE DU 
PERIMETRE
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Liste des technologies F4E
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Technologies

		Technology (Code)		Technology  (Name)		Category Tech (Code)		Category Tech (Code - Name)

		0101		Other complex civil constructions, nuclear buildings		0100		0100 - Complex civil constructions, nuclear buildings

		0102		Secondary work 		0100		0100 - Complex civil constructions, nuclear buildings

		0103		Finishing		0100		0100 - Complex civil constructions, nuclear buildings

		0104		Heating Ventilation and Air Conditioning 		0100		0100 - Complex civil constructions, nuclear buildings

		0105		Fluids 		0100		0100 - Complex civil constructions, nuclear buildings

		0106		Nuclear ventilation 		0100		0100 - Complex civil constructions, nuclear buildings

		0107		Cranes and handling device 		0100		0100 - Complex civil constructions, nuclear buildings

		0108		Architect 		0100		0100 - Complex civil constructions, nuclear buildings

		0109		Painting 		0100		0100 - Complex civil constructions, nuclear buildings

		0110		Commissioning 		0100		0100 - Complex civil constructions, nuclear buildings

		0111		Metal work 		0100		0100 - Complex civil constructions, nuclear buildings

		0112		Non-nuclear building construction		0100		0100 - Complex civil constructions, nuclear buildings

		0113		Piping & Tube		0100		0100 - Complex civil constructions, nuclear buildings

		0114		Roads and networks (VRD)		0100		0100 - Complex civil constructions, nuclear buildings

		0115		Concrete manufacturing and testing		0100		0100 - Complex civil constructions, nuclear buildings

		0116		Construction supervision		0100		0100 - Complex civil constructions, nuclear buildings

		0117		Earthing and levelling		0100		0100 - Complex civil constructions, nuclear buildings

		0118		Facility Management and Maintenance		0100		0100 - Complex civil constructions, nuclear buildings

		0119		Nuclear Doors		0100		0100 - Complex civil constructions, nuclear buildings

		0120		Insurance		0100		0100 - Complex civil constructions, nuclear buildings

		0201		All HV MV technologies		0200		0200 - All electrical components

		0202		Power supplies		0200		0200 - All electrical components

		0203		Power electronics		0200		0200 - All electrical components

		0204		Power conversion		0200		0200 - All electrical components

		0205		High Voltage		0200		0200 - All electrical components

		0206		Electromagnetic compatibility		0200		0200 - All electrical components

		0207		Earthing/Grounding		0200		0200 - All electrical components

		0208		All Low voltage electrical components		0200		0200 - All electrical components

		0301		All Project Management activities		0300		0300 - Project Management 

		0302		Planning and scheduling (Primavera, resource loading, baseline) 		0300		0300 - Project Management 

		0303		Earned Value Management		0300		0300 - Project Management 

		0304		Risk Management (Primavera Risk Analysis)		0300		0300 - Project Management 

		0305		Cost Assessment (cost escalation, indexation, cost baseline, basis of estimate) 		0300		0300 - Project Management 

		0306		Technical Review		0300		0300 - Project Management 

		0401		Other Management activities		0400		0400 - Management 

		0402		Change management		0400		0400 - Management 

		0403		Configuration Management		0400		0400 - Management 

		0404		Supplier management		0400		0400 - Management 

		0405		Engineering processes;		0400		0400 - Management 

		0406		Complex manufacturing contracts		0400		0400 - Management 

		0407		PDM/PLM systems		0400		0400 - Management 

		0408		Data Base Management		0400		0400 - Management 

		0409		Documentation management		0400		0400 - Management 

		0410		Work Breakdown Structure (WBS)		0400		0400 - Management 

		0411		Product Breakdown Structure (PBS)		0400		0400 - Management 

		0412		System engineering (INCOSE)		0400		0400 - Management 

		0413		Requirements management (DOORS)		0400		0400 - Management 

		0414		Legal Support		0400		0400 - Management 

		0415		Operational Support Services		0400		0400 - Management 

		0501		Quality control		0500		0500 - Quality

		0601		Other regulations		0600		0600 - EU or International regimes/regulation for the control of exports, transfer, brokering and transit of dual-use goods and technology.

		0602		Compliance with the European Union Dual-Use Items Control Regime		0600		0600 - EU or International regimes/regulation for the control of exports, transfer, brokering and transit of dual-use goods and technology.

		0603		Dual Use items/technologies classifications		0600		0600 - EU or International regimes/regulation for the control of exports, transfer, brokering and transit of dual-use goods and technology.

		0604		International Export Control Regimes		0600		0600 - EU or International regimes/regulation for the control of exports, transfer, brokering and transit of dual-use goods and technology.

		0701		Transportation of nuclear and conventional large components		0700		0700 - Transportation of nuclear and conventional large components

		0702		Nuclear transportation regulation		0700		0700 - Transportation of nuclear and conventional large components

		0703		Incoterms		0700		0700 - Transportation of nuclear and conventional large components

		0704		Freight forwarding		0700		0700 - Transportation of nuclear and conventional large components

		0705		Logistics		0700		0700 - Transportation of nuclear and conventional large components

		0706		Technology		0700		0700 - Transportation of nuclear and conventional large components

		0707		Safety Analysis		0700		0700 - Transportation of nuclear and conventional large components

		0708		Fastener installation tooling		0700		0700 - Transportation of nuclear and conventional large components

		0801		Large components for nuclear installations		0800		0800 - Large components for conventional and nuclear installations

		0802		Pressure vessels for nuclear applications		0800		0800 - Large components for conventional and nuclear installations

		0803		Regulations		0800		0800 - Large components for conventional and nuclear installations

		0804		Complex welded structures		0800		0800 - Large components for conventional and nuclear installations

		0805		Components subjected to high thermal loads		0800		0800 - Large components for conventional and nuclear installations

		0806		Tanks 		0800		0800 - Large components for conventional and nuclear installations

		0901		All Remote Handling systems		0900		0900 - Remote Handling systems for nuclear environment

		0902		RH related Mechanics		0900		0900 - Remote Handling systems for nuclear environment

		0903		Rad-hard components		0900		0900 - Remote Handling systems for nuclear environment

		0904		Electronics,		0900		0900 - Remote Handling systems for nuclear environment

		0905		Control system		0900		0900 - Remote Handling systems for nuclear environment

		0906		Virtual reality		0900		0900 - Remote Handling systems for nuclear environment

		0907		Augmented reality		0900		0900 - Remote Handling systems for nuclear environment

		1001		Other nuclear fusion components design		1000		1000 - Nuclear fusion components design

		1002		Breeding blanket		1000		1000 - Nuclear fusion components design

		1003		First Wall		1000		1000 - Nuclear fusion components design

		1004		Divertor		1000		1000 - Nuclear fusion components design

		1101		Other Plasma and FW diagnostics		1100		1100 - Plasma and First Wall diagnostics

		1102		Optical		1100		1100 - Plasma and First Wall diagnostics

		1103		Imaging		1100		1100 - Plasma and First Wall diagnostics

		1104		Spectroscopic		1100		1100 - Plasma and First Wall diagnostics

		1105		Microwave		1100		1100 - Plasma and First Wall diagnostics

		1106		Neutrons and gamma rays		1100		1100 - Plasma and First Wall diagnostics

		1107		Magnetic field		1100		1100 - Plasma and First Wall diagnostics

		1108		Particle and pressure		1100		1100 - Plasma and First Wall diagnostics

		1109		Physics		1100		1100 - Plasma and First Wall diagnostics

		1110		Engineering		1100		1100 - Plasma and First Wall diagnostics

		1111		Plasma/FW Diagnostics Modelling		1100		1100 - Plasma and First Wall diagnostics

		1112		Plasma/FW Diagnostics Design		1100		1100 - Plasma and First Wall diagnostics

		1113		Integration		1100		1100 - Plasma and First Wall diagnostics

		1114		Laser		1100		1100 - Plasma and First Wall diagnostics

		1201		Other Tokamak machine diagnostics		1200		1200 - Tokamak machine diagnostics

		1202		Optical systems		1200		1200 - Tokamak machine diagnostics

		1203		Metrology		1200		1200 - Tokamak machine diagnostics

		1204		Machine vision		1200		1200 - Tokamak machine diagnostics

		1205		Image processing		1200		1200 - Tokamak machine diagnostics

		1301		Other Tokamak HCD systems		1300		1300 - Tokamak Heating & current drive systems

		1302		RF technologies,		1300		1300 - Tokamak Heating & current drive systems

		1303		NB Systems		1300		1300 - Tokamak Heating & current drive systems

		1304		Vacuum tubes		1300		1300 - Tokamak Heating & current drive systems

		1305		Gyrotrons		1300		1300 - Tokamak Heating & current drive systems

		1401		Tritium technology		1400		1400 - Tritium technology

		1402		Tanks for Water Detritiation System		1400		1400 - Tritium technology

		1501		All Cryogenic technologies		1500		1500 - Cryogenic technology

		1502		Cryolines		1500		1500 - Cryogenic technology

		1503		Helium technology		1500		1500 - Cryogenic technology

		1504		Cryogenic materials		1500		1500 - Cryogenic technology

		1505		Structural materials at cryogenic temperatures		1500		1500 - Cryogenic technology

		1601		Other Vacuum and Leak detection technologies		1600		1600 - Vacuum & Leak Detection Technologies

		1602		Vacuum & Leak detection Components		1600		1600 - Vacuum & Leak Detection Technologies

		1603		High level vacuum component		1600		1600 - Vacuum & Leak Detection Technologies

		1604		Baking and outgassing procedures		1600		1600 - Vacuum & Leak Detection Technologies

		1605		Hot leak tests		1600		1600 - Vacuum & Leak Detection Technologies

		1606		Surface cleaning and conditioning		1600		1600 - Vacuum & Leak Detection Technologies

		1607		High vacuum in scientific projects		1600		1600 - Vacuum & Leak Detection Technologies

		1608		Leak Detection		1600		1600 - Vacuum & Leak Detection Technologies

		1609		All the valves		1600		1600 - Vacuum & Leak Detection Technologies

		1701		Chemistry and Technology of liquid metals and ceramics		1700		1700 - Chemistry and Technology of liquid metals and ceramics

		1702		Lithium technologies		1700		1700 - Chemistry and Technology of liquid metals and ceramics

		1703		Liquid Metal Technologies		1700		1700 - Chemistry and Technology of liquid metals and ceramics

		1704		Liquid Metal chemistry & corrosion		1700		1700 - Chemistry and Technology of liquid metals and ceramics

		1705		Lithium ceramics		1700		1700 - Chemistry and Technology of liquid metals and ceramics

		1801		I&C and CODAC		1800		1800 - I&C and CODAC

		1802		Information engineering		1800		1800 - I&C and CODAC

		1803		Electronic engineering		1800		1800 - I&C and CODAC

		1804		Instrumentation engineering		1800		1800 - I&C and CODAC

		1805		Fusion instrumentation		1800		1800 - I&C and CODAC

		1806		Systems Engineering		1800		1800 - I&C and CODAC

		1807		Fusion CODAS		1800		1800 - I&C and CODAC

		1808		Large Experiments CODAS		1800		1800 - I&C and CODAC

		1809		Investment Protection System		1800		1800 - I&C and CODAC

		1810		Plant Safety Systems		1800		1800 - I&C and CODAC

		1811		Nuclear Systems		1800		1800 - I&C and CODAC

		1812		Fusion Plant Control		1800		1800 - I&C and CODAC

		1813		Fusion Diagnostic System		1800		1800 - I&C and CODAC

		1814		ATCA		1800		1800 - I&C and CODAC

		1815		Compact PCI		1800		1800 - I&C and CODAC

		1816		PCI express		1800		1800 - I&C and CODAC

		1817		Real-Time Systems		1800		1800 - I&C and CODAC

		1818		Distributed Real-Time		1800		1800 - I&C and CODAC

		1819		Data acquisition		1800		1800 - I&C and CODAC

		1820		Industrial SCADA		1800		1800 - I&C and CODAC

		1821		Industrial Networks and FieldBuses		1800		1800 - I&C and CODAC

		1822		EPICS		1800		1800 - I&C and CODAC

		1823		Cable & Conduits		1800		1800 - I&C and CODAC

		1824		Cubicles Design		1800		1800 - I&C and CODAC

		1825		EMC expertise		1800		1800 - I&C and CODAC

		1826		Electronic Design		1800		1800 - I&C and CODAC

		1827		FPGA design		1800		1800 - I&C and CODAC

		1828		Radiation tolerant electronics		1800		1800 - I&C and CODAC

		1829		Robotic I&C		1800		1800 - I&C and CODAC

		1830		Virtual Reality		1800		1800 - I&C and CODAC

		1831		RF systems		1800		1800 - I&C and CODAC

		1832		Microwave Systems		1800		1800 - I&C and CODAC

		1833		HVAC Systems		1800		1800 - I&C and CODAC

		1834		Fire detection Systems		1800		1800 - I&C and CODAC

		1835		Power Distribution Instrumentation		1800		1800 - I&C and CODAC

		1836		Power Supplies Instrumentation		1800		1800 - I&C and CODAC

		1837		Surveillance Systems		1800		1800 - I&C and CODAC

		1838		Software System Integration		1800		1800 - I&C and CODAC

		1901		Other CAD tools or technologies		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1902		CATIA		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1903		CATIA V5		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1904		Enovia SmarTeam		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1905		Enovia v5		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1906		Virtual Lab. Motion CATIA [Kinematics]		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1907		DMU Kinematics (CATIA)		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1908		CATIA assembly module		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1909		DELMIA		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1910		AutoCAD		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		1911		CAD/CAM integration in PLM		1900		1900 - CAD-related technologies (CAD, Project Lifecycle Management)

		2001		Other Water cooling, chemistry & corrosion technologies		2000		2000 - Water cooling, chemistry & corrosion technologies

		2002		Water cooling		2000		2000 - Water cooling, chemistry & corrosion technologies

		2003		Erosion of coolant water interfaces		2000		2000 - Water cooling, chemistry & corrosion technologies

		2004		Radiolysis effects		2000		2000 - Water cooling, chemistry & corrosion technologies

		2005		Crevice corrosion		2000		2000 - Water cooling, chemistry & corrosion technologies

		2006		Stress Corrosion Cracking (SCC)		2000		2000 - Water cooling, chemistry & corrosion technologies

		2007		In-situ monitoring and assembly of monitoring facilities(electrochemical potential, impurity accumulation, water sampling and test specimen assemblies using autoclaves)		2000		2000 - Water cooling, chemistry & corrosion technologies

		2008		Qualification and assessment of metals and alloy		2000		2000 - Water cooling, chemistry & corrosion technologies

		2009		Electrolyzers		2000		2000 - Water cooling, chemistry & corrosion technologies

		2101		All Engineering and Design activities		2100		2100 - Engineering & Design

		2102		Nuclear systems design		2100		2100 - Engineering & Design

		2103		Mechanical Engineering		2100		2100 - Engineering & Design

		2104		Mechanical Design		2100		2100 - Engineering & Design

		2105		Electrical Engineering		2100		2100 - Engineering & Design

		2106		Civil Engineering		2100		2100 - Engineering & Design

		2107		System design and modelling		2100		2100 - Engineering & Design

		2108		Hydraulics		2100		2100 - Engineering & Design

		2109		Cooling systems engineering		2100		2100 - Engineering & Design

		2110		Nuclear engineering		2100		2100 - Engineering & Design

		2111		Geotechnical engineering		2100		2100 - Engineering & Design

		2112		SF6 gas handling: large SF6 gas handling system design (>1 ton)		2100		2100 - Engineering & Design

		2201		Other Analysis & Modelling		2200		2200 - Analysis and modelling

		2202		Mechanical Analysis		2200		2200 - Analysis and modelling

		2203		Civil engineering		2200		2200 - Analysis and modelling

		2204		Earthquake, geotechnical and structural engineering		2200		2200 - Analysis and modelling

		2205		Floor response spectra		2200		2200 - Analysis and modelling

		2206		Soil structure interaction		2200		2200 - Analysis and modelling

		2207		Structural Dynamics		2200		2200 - Analysis and modelling

		2208		Analysis of reinforced concrete structure		2200		2200 - Analysis and modelling

		2209		Analysis of fibre composite structures		2200		2200 - Analysis and modelling

		2210		Experimental methods in structural mechanics		2200		2200 - Analysis and modelling

		2211		Large-scale testing		2200		2200 - Analysis and modelling

		2212		Blast and impact analysis		2200		2200 - Analysis and modelling

		2213		Electromagnetic analysis		2200		2200 - Analysis and modelling

		2214		Fluid dynamic,		2200		2200 - Analysis and modelling

		2215		Computational Fluid Dynamics (CFD)		2200		2200 - Analysis and modelling

		2216		Fatigue analysis		2200		2200 - Analysis and modelling

		2217		Thermal mechanical analysis		2200		2200 - Analysis and modelling

		2218		Nuclear analysis		2200		2200 - Analysis and modelling

		2219		Neutronics analysis		2200		2200 - Analysis and modelling

		2220		Nuclear Physics		2200		2200 - Analysis and modelling

		2221		Superconductivity		2200		2200 - Analysis and modelling

		2222		elasto-plastic analysis		2200		2200 - Analysis and modelling

		2223		magnetohydrodynamics		2200		2200 - Analysis and modelling

		2224		System identification and modelling		2200		2200 - Analysis and modelling

		2225		Plasma modelling for engineering application		2200		2200 - Analysis and modelling

		2226		Thermal fatigue		2200		2200 - Analysis and modelling

		2227		High heat flux thermal fatigue		2200		2200 - Analysis and modelling

		2228		Failure Mode Effects Analysis		2200		2200 - Analysis and modelling

		2229		ANSYS		2200		2200 - Analysis and modelling

		2230		ABAQUS		2200		2200 - Analysis and modelling

		2231		MNCP		2200		2200 - Analysis and modelling

		2232		Eddy current analysis		2200		2200 - Analysis and modelling

		2233		Error field analysis		2200		2200 - Analysis and modelling

		2301		Other Design codes and standards		2300		2300 - Design codes and standards,

		2302		European Directives		2300		2300 - Design codes and standards,

		2303		Industrial codes and standards		2300		2300 - Design codes and standards,

		2304		Nuclear codes and standards		2300		2300 - Design codes and standards,

		2305		RCC-MR		2300		2300 - Design codes and standards,

		2306		ASME		2300		2300 - Design codes and standards,

		2307		PED		2300		2300 - Design codes and standards,

		2308		French ESP/ESPN Regulation		2300		2300 - Design codes and standards,

		2309		CE marking Directives		2300		2300 - Design codes and standards,

		2310		European Pressure Equipment Directive (including nuclear ),		2300		2300 - Design codes and standards,

		2401		All Safety, Licensing and Nuclear protection related activities		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2402		Radiation Protection technics		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2403		Radiation Protection regulation		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2404		Radiation shielding		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2405		Nuclear hazards		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2406		HAZOP		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2407		OSHA		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2408		Decommissioning		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2409		Radwaste management		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2410		Radwaste disposal		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2411		Beryllium waste management		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2412		Radiological monitoring		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2413		Environmental monitoring		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2414		Probabilistic safety analysis		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2415		Deterministic safety analysis		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2416		Best estimate safety analysis		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2417		Conservative safety analysis		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2418		Transient analyses		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2419		Accident sequences analysis		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2420		Advanced computer simulation for accident analyses		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2421		Safety Follow-Up on Nuclear Procurements		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2422		Nuclear facility licensing (Technical expertise)		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2423		Beryllium handling & safety		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2424		Airborne radioactive contamination confinement		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2425		Radiation Shielding Calculations		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2426		Dose Release Calculations		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2427		French Licencing Regulations		2400		2400 - Safety, Licensing and Protection of nuclear installations and devices

		2501		Health & Safety activities		2500		2500 - Conventional (non-nuclear) Health and safety

		2502		French Health & Safety legislation		2500		2500 - Conventional (non-nuclear) Health and safety

		2503		Italian Health & Safety legislation (DL 81/2008)		2500		2500 - Conventional (non-nuclear) Health and safety

		2504		Hydrogen handling: ATEX application to H2 handling		2500		2500 - Conventional (non-nuclear) Health and safety

		2505		Hydrogen handling: risk assessment techniques		2500		2500 - Conventional (non-nuclear) Health and safety

		2506		Non-nuclear hazards		2500		2500 - Conventional (non-nuclear) Health and safety

		2601		All Testing activities		2600		2600 - Materials testing (destructive, non-destructive)

		2602		Destructive tests & Characterization		2600		2600 - Materials testing (destructive, non-destructive)

		2603		Non-destructive tests		2600		2600 - Materials testing (destructive, non-destructive)

		2604		Post irradiation tests		2600		2600 - Materials testing (destructive, non-destructive)

		2605		Definition of UT examination procedures		2600		2600 - Materials testing (destructive, non-destructive)

		2606		UT level 3 (certified) for Stainless Steel		2600		2600 - Materials testing (destructive, non-destructive)

		2607		Analysis of UT results in relation with codes and standards		2600		2600 - Materials testing (destructive, non-destructive)

		2608		RX exam procedures and interpretation		2600		2600 - Materials testing (destructive, non-destructive)

		2609		Digital radiography		2600		2600 - Materials testing (destructive, non-destructive)

		2610		Material testing at cryogenic temperatures		2600		2600 - Materials testing (destructive, non-destructive)

		2611		High heat flux tests of ITER components containing beryllium		2600		2600 - Materials testing (destructive, non-destructive)

		2612		Metallographic inspection		2600		2600 - Materials testing (destructive, non-destructive)

		2613		UT tooling		2600		2600 - Materials testing (destructive, non-destructive)

		2614		In - situ irradiation tests		2600		2600 - Materials testing (destructive, non-destructive)

		2701		Mechanical Fabrication and Joining Techniques		2700		2700 - Mechanical fabrication and Joining techniques

		2702		Technologies of fabrication		2700		2700 - Mechanical fabrication and Joining techniques

		2703		Standard manufacturing and joining processes (and simulation)		2700		2700 - Mechanical fabrication and Joining techniques

		2704		Boilers		2700		2700 - Mechanical fabrication and Joining techniques

		2705		Large Bellows design (>1m diameter)		2700		2700 - Mechanical fabrication and Joining techniques

		2706		Bellows for nuclear application		2700		2700 - Mechanical fabrication and Joining techniques

		2707		High precision machining		2700		2700 - Mechanical fabrication and Joining techniques

		2708		Machining of large scale components		2700		2700 - Mechanical fabrication and Joining techniques

		2709		Laser Sintering		2700		2700 - Mechanical fabrication and Joining techniques

		2710		Electron Beam Sintering		2700		2700 - Mechanical fabrication and Joining techniques

		2711		Additive manufacturing technologies		2700		2700 - Mechanical fabrication and Joining techniques

		2712		Welding techniques		2700		2700 - Mechanical fabrication and Joining techniques

		2713		EB welding		2700		2700 - Mechanical fabrication and Joining techniques

		2714		TIG welding		2700		2700 - Mechanical fabrication and Joining techniques

		2715		Laser welding		2700		2700 - Mechanical fabrication and Joining techniques

		2716		Arc welding processes		2700		2700 - Mechanical fabrication and Joining techniques

		2717		Friction welding processes		2700		2700 - Mechanical fabrication and Joining techniques

		2718		Brazing processes		2700		2700 - Mechanical fabrication and Joining techniques

		2719		Hot Isostatic Pressing (HIP)		2700		2700 - Mechanical fabrication and Joining techniques

		2720		Powder HIP		2700		2700 - Mechanical fabrication and Joining techniques

		2721		HIP of heterogeneous materials		2700		2700 - Mechanical fabrication and Joining techniques

		2722		Diffusion bonding		2700		2700 - Mechanical fabrication and Joining techniques

		2723		EB and TIG welding shrinkage analysis on Stainless Steel		2700		2700 - Mechanical fabrication and Joining techniques

		2724		EB and TIG welding process qualification (WPS, WPQR) on Stainless steel		2700		2700 - Mechanical fabrication and Joining techniques

		2725		Explosion bonding		2700		2700 - Mechanical fabrication and Joining techniques

		2726		WPS		2700		2700 - Mechanical fabrication and Joining techniques

		2727		fitting of pieces		2700		2700 - Mechanical fabrication and Joining techniques

		2728		field interaction knowledge		2700		2700 - Mechanical fabrication and Joining techniques

		2729		Brazing (Metallic, Bi-metallic, Non-metallic to metallic)		2700		2700 - Mechanical fabrication and Joining techniques

		2730		Heat treatment		2700		2700 - Mechanical fabrication and Joining techniques

		2731		Surface treatment (metallic components)		2700		2700 - Mechanical fabrication and Joining techniques

		2732		CNC machining,		2700		2700 - Mechanical fabrication and Joining techniques

		2733		Computer aided manufacturing (CAM)		2700		2700 - Mechanical fabrication and Joining techniques

		2734		CMM (coordinate measuring machine)		2700		2700 - Mechanical fabrication and Joining techniques

		2735		Beryllium manufacturing (fabrication, machining,		2700		2700 - Mechanical fabrication and Joining techniques

		2736		Codes and standards related to joining and NDT		2700		2700 - Mechanical fabrication and Joining techniques

		2737		Bending Technology		2700		2700 - Mechanical fabrication and Joining techniques

		2738		Coating		2700		2700 - Mechanical fabrication and Joining techniques

		2739		Cold drawing		2700		2700 - Mechanical fabrication and Joining techniques

		2740		Laser cutting		2700		2700 - Mechanical fabrication and Joining techniques

		2741		Gap filling		2700		2700 - Mechanical fabrication and Joining techniques

		2742		Industrial automation		2700		2700 - Mechanical fabrication and Joining techniques

		2744		Water jet cutting		2700		2700 - Mechanical fabrication and Joining techniques

		2745		Welding traceability(RFID)		2700		2700 - Mechanical fabrication and Joining techniques

		2746		Deep drilling and Precision Gun Drilling		2700		2700 - Mechanical fabrication and Joining techniques

		2747		Hydroforming		2700		2700 - Mechanical fabrication and Joining techniques

		2801		Assembly, Installation, Validation and testing		2800		2800 - Assembly, Installation, Validation and testing

		2802		Assembly of complex and large equipment		2800		2800 - Assembly, Installation, Validation and testing

		2803		Manipulator aided assembly		2800		2800 - Assembly, Installation, Validation and testing

		2804		Assembly of high vacuum components		2800		2800 - Assembly, Installation, Validation and testing

		2805		Assembly of optical components		2800		2800 - Assembly, Installation, Validation and testing

		2806		Acceptance tests		2800		2800 - Assembly, Installation, Validation and testing

		2807		Vacuum testing		2800		2800 - Assembly, Installation, Validation and testing

		2808		Pressure testing (incl. hydrau and thermo-hydrau)		2800		2800 - Assembly, Installation, Validation and testing

		2809		EB test facilities operation and commissioning		2800		2800 - Assembly, Installation, Validation and testing

		2810		Simulation analysis and product assembly studies		2800		2800 - Assembly, Installation, Validation and testing

		2811		Clean room		2800		2800 - Assembly, Installation, Validation and testing

		2812		Fusion neutron source facility		2800		2800 - Assembly, Installation, Validation and testing

		2901		Metrology		2900		2900 - METROLOGY

		2902		Geometrical survey		2900		2900 - METROLOGY

		2903		Tolerance analysis		2900		2900 - METROLOGY

		2904		Spatial Analyser		2900		2900 - METROLOGY

		2905		Polyworks		2900		2900 - METROLOGY

		2906		Metrology simulation		2900		2900 - METROLOGY

		2907		Metrology plans		2900		2900 - METROLOGY

		2908		Automated Metrology		2900		2900 - METROLOGY

		3001		Other Plasma Engineering		3000		3000 - Plasma Engineering

		3002		Plasma engineering (component design verification, engineering of scenarios, plant integration)		3000		3000 - Plasma Engineering

		3003		Plasma-Wall interaction (normal, transient off-normal)		3000		3000 - Plasma Engineering

		3004		Plasma Operations (Tokamak operation, Operational limits, plasma commissioning)		3000		3000 - Plasma Engineering

		3005		Plasma Scenario simulation (1D, 2D simulations, integrated modelling)		3000		3000 - Plasma Engineering

		3006		Plasma modelling (transport, MHD, plasma edge physics, fast ion, run-aways)		3000		3000 - Plasma Engineering

		3007		Heating and Current drive physics and modelling (including NTMs)		3000		3000 - Plasma Engineering

		3008		Plasma fuelling and pumping		3000		3000 - Plasma Engineering

		3009		Disruptions		3000		3000 - Plasma Engineering

		3101		Other Tokamak mm-waves launchers		3100		3100 - Tokamak mm-waves launchers

		3102		mm-wave engineering		3100		3100 - Tokamak mm-waves launchers

		3103		mm-wave component design and testing		3100		3100 - Tokamak mm-waves launchers

		3104		mm-wave special components (such as windows, tapers, waveguides, etc.)		3100		3100 - Tokamak mm-waves launchers

		3105		mm-wave transmission (guided and quasi-optical)		3100		3100 - Tokamak mm-waves launchers

		3106		electro-magnetic aspects of mm-wave transmission (HEmn, TEMoo, specific modelling)		3100		3100 - Tokamak mm-waves launchers

		3107		mm-wave specific diagnostics (ECE, IR, component-specific diagnostics for ITER)		3100		3100 - Tokamak mm-waves launchers

		3108		ECH control and protection		3100		3100 - Tokamak mm-waves launchers

		3109		ECH specific diagnostics (arc detection, reflectometry, component-specific diagnostics for ITER)		3100		3100 - Tokamak mm-waves launchers

		3110		ECH operation with fusion plasmas		3100		3100 - Tokamak mm-waves launchers

		3111		ECH physics		3100		3100 - Tokamak mm-waves launchers

		3112		ECH components mm wave testing		3100		3100 - Tokamak mm-waves launchers

		3201		Other Tokamak ICH		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3202		ICH engineering		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3203		Electrical engineering for high power ICH antennas		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3204		Brazing of metallic/non-metallic materials		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3205		ICH wave transmission		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3206		ICH special components		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3207		ICH antenna control and protection		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3208		ICH specific diagnostics (arc detection, reflectometry, component-specific diagnostics for ITER)		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3209		ICH operation with fusion plasmas		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3210		ICH physics		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3211		Mechanical analysis		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3212		Seismic analysis		3200		3200 - Tokamak Ion Cyclotron Heating (ICH) antenna

		3301		Other TOKAMAK and PLASMA Control System Engineering		3300		3300 - TOKAMAK and PLASMA Control System Engineering

		3302		Tokamak plasma control (experience in design and/or operation of plasma control systems in a tokamak		3300		3300 - TOKAMAK and PLASMA Control System Engineering

		3303		Additional Heating Control		3300		3300 - TOKAMAK and PLASMA Control System Engineering

		3304		Tokamak control, operation and protection		3300		3300 - TOKAMAK and PLASMA Control System Engineering

		3401		Other Superconductivity and Superconductor Magnets		3400		3400 - Superconductivity and Superconductor Magnets

		3402		Superconducting material		3400		3400 - Superconductivity and Superconductor Magnets

		3403		Superconductor Magnet design and technology		3400		3400 - Superconductivity and Superconductor Magnets

		3404		Superconductor cable and conductors production		3400		3400 - Superconductivity and Superconductor Magnets

		3405		Superconductor cable and conductors test		3400		3400 - Superconductivity and Superconductor Magnets

		3406		Magnet design		3400		3400 - Superconductivity and Superconductor Magnets

		3407		Manufacturing of Superconducting coils (winding / impregnation)		3400		3400 - Superconductivity and Superconductor Magnets

		3408		Testing of Superconducting coils (warm and cold 		3400		3400 - Superconductivity and Superconductor Magnets

		3409		Cryogenics design and technology applied to magnet cooling and stabilization		3400		3400 - Superconductivity and Superconductor Magnets

		3410		Tooling for manufacturing of Superconducting Magnets		3400		3400 - Superconductivity and Superconductor Magnets

		3411		Resin mixer for Impregnation		3400		3400 - Superconductivity and Superconductor Magnets

		3501		Other ICT		3500		3500 - Information Communication Technologies

		3502		SQL, PL/SQL Programming, stored procedures, functions, triggers and database development		3500		3500 - Information Communication Technologies

		3503		Oracle databases: Programming, stored procedures, functions, triggers and database development		3500		3500 - Information Communication Technologies

		3504		Automation of manual processes		3500		3500 - Information Communication Technologies

		3505		SQL performance and Tuning		3500		3500 - Information Communication Technologies

		3506		ETL processes		3500		3500 - Information Communication Technologies

		3507		Database documentation management (development)		3500		3500 - Information Communication Technologies

		3508		SharePoint data bases		3500		3500 - Information Communication Technologies

		3601		All Measurement Systems		3600		3600 - Measurement Systems

		3602		Requirements specification		3600		3600 - Measurement Systems

		3603		Engineering		3600		3600 - Measurement Systems

		3604		Design		3600		3600 - Measurement Systems

		3605		Manufacture		3600		3600 - Measurement Systems

		3606		Sensors		3600		3600 - Measurement Systems

		3701		Industrial Intelligence		3700		3700 - Industrial Intelligence

		3801		Other material		3800		3800 - Material (metallic, non-metallic) and Gases

		3802		Stainless Steels		3800		3800 - Material (metallic, non-metallic) and Gases

		3803		Carbon Steels		3800		3800 - Material (metallic, non-metallic) and Gases

		3804		Copper based alloys		3800		3800 - Material (metallic, non-metallic) and Gases

		3805		Ceramics		3800		3800 - Material (metallic, non-metallic) and Gases

		3806		Concrete		3800		3800 - Material (metallic, non-metallic) and Gases

		3807		Other non ferrous alloys		3800		3800 - Material (metallic, non-metallic) and Gases

		3808		Gas handling and distribution		3800		3800 - Material (metallic, non-metallic) and Gases

		3809		Glass Fiber composites		3800		3800 - Material (metallic, non-metallic) and Gases

		3810		Optical fibres		3800		3800 - Material (metallic, non-metallic) and Gases

		3811		Standard parts (nuts, bolts, washers...)		3800		3800 - Material (metallic, non-metallic) and Gases
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Technologies (2)

		Technology (Code)		Technology  (Name)

		0101		Other complex civil constructions, nuclear buildings

		0102		Secondary work 

		0103		Finishing

		0104		Heating Ventilation and Air Conditioning 

		0105		Fluids 

		0106		Nuclear ventilation 

		0107		Cranes and handling device 

		0108		Architect 

		0109		Painting 

		0110		Commissioning 

		0111		Metal work 

		0112		Non-nuclear building construction

		0113		Piping & Tube

		0114		Roads and networks (VRD)

		0115		Concrete manufacturing and testing

		0116		Construction supervision

		0117		Earthing and levelling

		0118		Facility Management and Maintenance

		0119		Nuclear Doors

		0120		Insurance

		0201		All HV MV technologies

		0202		Power supplies

		0203		Power electronics

		0204		Power conversion

		0205		High Voltage

		0206		Electromagnetic compatibility

		0207		Earthing/Grounding

		0208		All Low voltage electrical components

		0301		All Project Management activities

		0302		Planning and scheduling (Primavera, resource loading, baseline) 

		0303		Earned Value Management

		0304		Risk Management (Primavera Risk Analysis)

		0305		Cost Assessment (cost escalation, indexation, cost baseline, basis of estimate) 

		0306		Technical Review

		0401		Other Management activities

		0402		Change management

		0403		Configuration Management

		0404		Supplier management

		0405		Engineering processes;

		0406		Complex manufacturing contracts

		0407		PDM/PLM systems

		0408		Data Base Management

		0409		Documentation management

		0410		Work Breakdown Structure (WBS)

		0411		Product Breakdown Structure (PBS)

		0412		System engineering (INCOSE)

		0413		Requirements management (DOORS)

		0414		Legal Support

		0415		Operational Support Services

		0501		Quality control

		0601		Other regulations

		0602		Compliance with the European Union Dual-Use Items Control Regime

		0603		Dual Use items/technologies classifications

		0604		International Export Control Regimes

		0701		Transportation of nuclear and conventional large components

		0702		Nuclear transportation regulation

		0703		Incoterms

		0704		Freight forwarding

		0705		Logistics

		0706		Technology

		0707		Safety Analysis

		0708		Fastener installation tooling

		0801		Large components for nuclear installations

		0802		Pressure vessels for nuclear applications

		0803		Regulations

		0804		Complex welded structures

		0805		Components subjected to high thermal loads

		0806		Tanks 

		0901		All Remote Handling systems

		0902		RH related Mechanics

		0903		Rad-hard components

		0904		Electronics,

		0905		Control system

		0906		Virtual reality

		0907		Augmented reality

		1001		Other nuclear fusion components design

		1002		Breeding blanket

		1003		First Wall

		1004		Divertor

		1101		Other Plasma and FW diagnostics

		1102		Optical

		1103		Imaging

		1104		Spectroscopic

		1105		Microwave

		1106		Neutrons and gamma rays

		1107		Magnetic field

		1108		Particle and pressure

		1109		Physics

		1110		Engineering

		1111		Plasma/FW Diagnostics Modelling

		1112		Plasma/FW Diagnostics Design

		1113		Integration

		1114		Laser

		1201		Other Tokamak machine diagnostics

		1202		Optical systems

		1203		Metrology

		1204		Machine vision

		1205		Image processing

		1301		Other Tokamak HCD systems

		1302		RF technologies,

		1303		NB Systems

		1304		Vacuum tubes

		1305		Gyrotrons

		1401		Tritium technology

		1402		Tanks for Water Detritiation System

		1501		All Cryogenic technologies

		1502		Cryolines

		1503		Helium technology

		1504		Cryogenic materials

		1505		Structural materials at cryogenic temperatures

		1601		Other Vacuum and Leak detection technologies

		1602		Vacuum & Leak detection Components

		1603		High level vacuum component

		1604		Baking and outgassing procedures

		1605		Hot leak tests

		1606		Surface cleaning and conditioning

		1607		High vacuum in scientific projects

		1608		Leak Detection

		1609		All the valves

		1701		Chemistry and Technology of liquid metals and ceramics

		1702		Lithium technologies

		1703		Liquid Metal Technologies

		1704		Liquid Metal chemistry & corrosion

		1705		Lithium ceramics

		1801		I&C and CODAC

		1802		Information engineering

		1803		Electronic engineering

		1804		Instrumentation engineering

		1805		Fusion instrumentation

		1806		Systems Engineering				Ivan indicated that we should say SYSTEMS Engineering

		1807		Fusion CODAS

		1808		Large Experiments CODAS

		1809		Investment Protection System

		1810		Plant Safety Systems

		1811		Nuclear Systems

		1812		Fusion Plant Control

		1813		Fusion Diagnostic System

		1814		ATCA

		1815		Compact PCI

		1816		PCI express

		1817		Real-Time Systems

		1818		Distributed Real-Time

		1819		Data acquisition

		1820		Industrial SCADA

		1821		Industrial Networks and FieldBuses

		1822		EPICS

		1823		Cable & Conduits

		1824		Cubicles Design

		1825		EMC expertise

		1826		Electronic Design

		1827		FPGA design

		1828		Radiation tolerant electronics

		1829		Robotic I&C

		1830		Virtual Reality

		1831		RF systems

		1832		Microwave Systems

		1833		HVAC Systems

		1834		Fire detection Systems

		1835		Power Distribution Instrumentation

		1836		Power Supplies Instrumentation

		1837		Surveillance Systems

		1838		Software System Integration

		1901		Other CAD tools or technologies

		1902		CATIA

		1903		CATIA V5

		1904		Enovia SmarTeam

		1905		Enovia v5

		1906		Virtual Lab. Motion CATIA [Kinematics]

		1907		DMU Kinematics (CATIA)

		1908		CATIA assembly module

		1909		DELMIA

		1910		AutoCAD

		1911		CAD/CAM integration in PLM

		2001		Other Water cooling, chemistry & corrosion technologies

		2002		Water cooling

		2003		Erosion of coolant water interfaces

		2004		Radiolysis effects

		2005		Crevice corrosion

		2006		Stress Corrosion Cracking (SCC)

		2007		In-situ monitoring and assembly of monitoring facilities(electrochemical potential, impurity accumulation, water sampling and test specimen assemblies using autoclaves)

		2008		Qualification and assessment of metals and alloy

		2009		Electrolyzers

		2101		All Engineering and Design activities

		2102		Nuclear systems design

		2103		Mechanical Engineering

		2104		Mechanical Design

		2105		Electrical Engineering

		2106		Civil Engineering

		2107		System design and modelling

		2108		Hydraulics

		2109		Cooling systems engineering

		2110		Nuclear engineering

		2111		Geotechnical engineering

		2112		SF6 gas handling: large SF6 gas handling system design (>1 ton)

		2201		Other Analysis & Modelling

		2202		Mechanical Analysis

		2203		Civil engineering

		2204		Earthquake, geotechnical and structural engineering

		2205		Floor response spectra

		2206		Soil structure interaction

		2207		Structural Dynamics

		2208		Analysis of reinforced concrete structure

		2209		Analysis of fibre composite structures

		2210		Experimental methods in structural mechanics

		2211		Large-scale testing

		2212		Blast and impact analysis

		2213		Electromagnetic analysis

		2214		Fluid dynamic,

		2215		Computational Fluid Dynamics (CFD)

		2216		Fatigue analysis

		2217		Thermal mechanical analysis

		2218		Nuclear analysis

		2219		Neutronics analysis

		2220		Nuclear Physics

		2221		Superconductivity

		2222		elasto-plastic analysis

		2223		magnetohydrodynamics

		2224		System identification and modelling

		2225		Plasma modelling for engineering application

		2226		Thermal fatigue

		2227		High heat flux thermal fatigue

		2228		Failure Mode Effects Analysis

		2229		ANSYS

		2230		ABAQUS

		2231		MNCP

		2232		Eddy current analysis

		2233		Error field analysis

		2301		Other Design codes and standards

		2302		European Directives

		2303		Industrial codes and standards

		2304		Nuclear codes and standards

		2305		RCC-MR

		2306		ASME

		2307		PED

		2308		French ESP/ESPN Regulation

		2309		CE marking Directives

		2310		European Pressure Equipment Directive (including nuclear ),

		2401		All Safety, Licensing and Nuclear protection related activities

		2402		Radiation Protection technics

		2403		Radiation Protection regulation

		2404		Radiation shielding

		2405		Nuclear hazards

		2406		HAZOP

		2407		OSHA

		2408		Decommissioning

		2409		Radwaste management

		2410		Radwaste disposal

		2411		Beryllium waste management

		2412		Radiological monitoring

		2413		Environmental monitoring

		2414		Probabilistic safety analysis

		2415		Deterministic safety analysis

		2416		Best estimate safety analysis

		2417		Conservative safety analysis

		2418		Transient analyses

		2419		Accident sequences analysis

		2420		Advanced computer simulation for accident analyses

		2421		Safety Follow-Up on Nuclear Procurements

		2422		Nuclear facility licensing (Technical expertise)

		2423		Beryllium handling & safety

		2424		Airborne radioactive contamination confinement

		2425		Radiation Shielding Calculations

		2426		Dose Release Calculations

		2427		French Licencing Regulations

		2501		Health & Safety activities

		2502		French Health & Safety legislation

		2503		Italian Health & Safety legislation (DL 81/2008)

		2504		Hydrogen handling: ATEX application to H2 handling

		2505		Hydrogen handling: risk assessment techniques

		2506		Non-nuclear hazards

		2601		All Testing activities

		2602		Destructive tests & Characterization

		2603		Non-destructive tests

		2604		Post irradiation tests

		2605		Definition of UT examination procedures

		2606		UT level 3 (certified) for Stainless Steel

		2607		Analysis of UT results in relation with codes and standards

		2608		RX exam procedures and interpretation

		2609		Digital radiography

		2610		Material testing at cryogenic temperatures

		2611		High heat flux tests of ITER components containing beryllium

		2612		Metallographic inspection

		2613		UT tooling

		2614		In - situ irradiation tests

		2701		Mechanical Fabrication and Joining Techniques

		2702		Technologies of fabrication

		2703		Standard manufacturing and joining processes (and simulation)

		2704		Boilers

		2705		Large Bellows design (>1m diameter)

		2706		Bellows for nuclear application

		2707		High precision machining

		2708		Machining of large scale components

		2709		Laser Sintering

		2710		Electron Beam Sintering

		2711		Additive manufacturing technologies

		2712		Welding techniques

		2713		EB welding

		2714		TIG welding

		2715		Laser welding

		2716		Arc welding processes

		2717		Friction welding processes

		2718		Brazing processes

		2719		Hot Isostatic Pressing (HIP)

		2720		Powder HIP

		2721		HIP of heterogeneous materials

		2722		Diffusion bonding

		2723		EB and TIG welding shrinkage analysis on Stainless Steel

		2724		EB and TIG welding process qualification (WPS, WPQR) on Stainless steel

		2725		Explosion bonding

		2726		WPS

		2727		fitting of pieces

		2728		field interaction knowledge

		2729		Brazing (Metallic, Bi-metallic, Non-metallic to metallic)

		2730		Heat treatment

		2731		Surface treatment (metallic components)

		2732		CNC machining,

		2733		Computer aided manufacturing (CAM)

		2734		CMM (coordinate measuring machine)

		2735		Beryllium manufacturing (fabrication, machining,

		2736		Codes and standards related to joining and NDT

		2737		Bending Technology

		2738		Coating

		2739		Cold drawing

		2740		Laser cutting

		2741		Gap filling

		2742		Industrial automation

		2744		Water jet cutting

		2745		Welding traceability(RFID)

		2746		Deep drilling and Precision Gun Drilling

		2747		Hydroforming

		2801		Assembly, Installation, Validation and testing

		2802		Assembly of complex and large equipment

		2803		Manipulator aided assembly

		2804		Assembly of high vacuum components

		2805		Assembly of optical components

		2806		Acceptance tests

		2807		Vacuum testing

		2808		Pressure testing (incl. hydrau and thermo-hydrau)

		2809		EB test facilities operation and commissioning

		2810		Simulation analysis and product assembly studies

		2811		Clean room

		2812		Fusion neutron source facility

		2901		Metrology

		2902		Geometrical survey

		2903		Tolerance analysis

		2904		Spatial Analyser

		2905		Polyworks

		2906		Metrology simulation

		2907		Metrology plans

		2908		Automated Metrology

		3001		Other Plasma Engineering

		3002		Plasma engineering (component design verification, engineering of scenarios, plant integration)

		3003		Plasma-Wall interaction (normal, transient off-normal)

		3004		Plasma Operations (Tokamak operation, Operational limits, plasma commissioning)

		3005		Plasma Scenario simulation (1D, 2D simulations, integrated modelling)

		3006		Plasma modelling (transport, MHD, plasma edge physics, fast ion, run-aways)

		3007		Heating and Current drive physics and modelling (including NTMs)

		3008		Plasma fuelling and pumping

		3009		Disruptions

		3101		Other Tokamak mm-waves launchers

		3102		mm-wave engineering

		3103		mm-wave component design and testing

		3104		mm-wave special components (such as windows, tapers, waveguides, etc.)

		3105		mm-wave transmission (guided and quasi-optical)

		3106		electro-magnetic aspects of mm-wave transmission (HEmn, TEMoo, specific modelling)

		3107		mm-wave specific diagnostics (ECE, IR, component-specific diagnostics for ITER)

		3108		ECH control and protection

		3109		ECH specific diagnostics (arc detection, reflectometry, component-specific diagnostics for ITER)

		3110		ECH operation with fusion plasmas

		3111		ECH physics

		3112		ECH components mm wave testing

		3201		Other Tokamak ICH

		3202		ICH engineering

		3203		Electrical engineering for high power ICH antennas

		3204		Brazing of metallic/non-metallic materials

		3205		ICH wave transmission

		3206		ICH special components

		3207		ICH antenna control and protection

		3208		ICH specific diagnostics (arc detection, reflectometry, component-specific diagnostics for ITER)

		3209		ICH operation with fusion plasmas

		3210		ICH physics

		3211		Mechanical analysis

		3212		Seismic analysis

		3301		Other TOKAMAK and PLASMA Control System Engineering

		3302		Tokamak plasma control (experience in design and/or operation of plasma control systems in a tokamak

		3303		Additional Heating Control

		3304		Tokamak control, operation and protection

		3401		Other Superconductivity and Superconductor Magnets

		3402		Superconducting material

		3403		Superconductor Magnet design and technology

		3404		Superconductor cable and conductors production

		3405		Superconductor cable and conductors test

		3406		Magnet design

		3407		Manufacturing of Superconducting coils (winding / impregnation)

		3408		Testing of Superconducting coils (warm and cold 

		3409		Cryogenics design and technology applied to magnet cooling and stabilization

		3410		Tooling for manufacturing of Superconducting Magnets

		3411		Resin mixer for Impregnation

		3501		Other ICT

		3502		SQL, PL/SQL Programming, stored procedures, functions, triggers and database development

		3503		Oracle databases: Programming, stored procedures, functions, triggers and database development

		3504		Automation of manual processes

		3505		SQL performance and Tuning

		3506		ETL processes

		3507		Database documentation management (development)

		3508		SharePoint data bases

		3601		All Measurement Systems

		3602		Requirements specification

		3603		Engineering

		3604		Design

		3605		Manufacture

		3606		Sensors

		3701		Industrial Intelligence

		3801		Other material

		3802		Stainless Steels

		3803		Carbon Steels

		3804		Copper based alloys

		3805		Ceramics

		3806		Concrete

		3807		Other non ferrous alloys

		3808		Gas handling and distribution

		3809		Glass Fiber composites

		3810		Optical fibres

		3811		Standard parts (nuts, bolts, washers...)

		424









Contacts

F4E Market Analysis Group

benjamin.perier@f4e.europa.eu et mehdi.daval@f4e.europa.eu

Actions:

1. Demander la site des Technologies federico.arenas@ext.f4e.europa.eu

2. Faire une selection de Technologies (être selectif)

3. Renvoyer la liste avec ref. aux Rencontres ITER => 
federico.arenas@ext.f4e.europa.eu (indiquer son accord pour transmettre
vos info de contact aux potentiels “main contractors” dans le futur

dijana.samson@cea.fr Industry Liaison Officer France 
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ITER ORGANISATION (IO) FUSION FOR ENERGY (F4E)

International Public Procurement Rules
Competition, fair treatment, transparency
Ultimate authority with ITER Council

EU General Financial Regulation 
(based on Public Procurement Directive 2014/24/EU)
Wide competition, fair treatment, transparency, proportionality, non-
discrimination
Ultimate authority with European Parliament

Threshold for publication: 100 k€ (services) Threshold for publication: 144 k€ (services)

Types of contract: commercial procurement, ITER Project 
Associates, expertise.

Types of contract: commercial procurement, research 
grants, innovation partnerships, framework partnerships, 
expertise.

Geographical scope: all ITER parties Geographical scope: EU (sometimes Worldwide)

Procurement procedures: open call, restricted call, negotiation, competitive dialogue, etc.

Publication: website and through DAs
http://www.iter.org/proc/overview 

Publication: website and TED
https://industryportal.f4e.europa.eu 

Support to locate staff and facilities near ITER site is provided through Agence ITER France and Welcome Around ITER 
partnership http://welcome-around-iter.com 

IO and F4E ways to engage with Industry

Les Rencontres ITER - 27 September 2023 - F4E Market Analysis Group

Contact: ITER-Procurement@iter.org Contact: benjamin.perier@f4e.europa.eu

Tendering: Mandatory registration on IPROC 
www.iter.org/proc/overview 

Tendering: Mandatory upload of tenders on EU Supply 
https://eu.eu-supply.com/login.asp?B=

Prime contractor:
Manage documentation…
Technical selection criteria
Financial criteria (2x contract 
annual value)

mailto:mehdi.daval@f4e.Europa.eu
https://eu.eu-supply.com/login.asp?B=


FUSION FOR ENERGY
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https://industryportal.f4e.europa.eu/
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https://industryportal.f4e.europa.eu/
https://industryportal.f4e.europa.eu/mainmenu/how-to-do-business/intellectual-property/


Outline

• F4E and EU/French Industry

• How to access F4E opportunities

• Upcoming opportunities by F4E
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ITER IN-VESSEL

Divertor rails. Cat C.

• PA target signature Q1-2024.
• Market Survey in Q4 2023.
• CFT in Q3 2024.
• Contract signature: Q2-3 2025.
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Tentative



ITER Cryoplant & Fuel Cycle

NB Cryopumps (3 units, cat D)
• 500 cryopanels
• >650 thermal shield panels
• Tight tolerances
⇒ Target CFT 2024 (1st contract 2025)
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ITER Cryoplant & Fuel cycle

Isotope Separation System (cat D)
• Cryogenic distillation of >650 thermal shield 

panels
• Tight tolerances

Water Detritiation System (cat D)
Market Survey ongoing. 
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ITER Heating and Current Drive

18

OPE-1XXY: Absolute Valve Cat. D. (2 units)
• Skills: Fast actuation (<10s); Vacuum 

tightness (non-SIC) of the valve (metal to 
metal seal) with diam 1.5 m; Manuf. Of 
nuclear components (SIC-1) for the 
casing using nuclear code; Stainless Steel 
welding; NDTs of Austenitic Steel welds. 
Target Feasibility study: Q2 2024.

• Forthcoming CFT for alternative 
Preliminary Design (IO CFT).
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Tentative



ITER Heating and Current Drive

OPE-1XXY: Magnetic Shielding (MS) Cat. D. (2 units)
• Steel Plate Material S235  (EN 10025-2) (2 x 400 tons): 1 or 2 additional 

sample(s) possible for characterization.
• Active Compensation Correction Coils (ACCC) Total 2 x 8 units.

• Skills: Construction and precise assembly (1mm gaps/0.1 mm tolerances) of 
heavy components (500t) nuclear classified (RCC-MR) + coil design and 
manufacturing).

• Market Survey to be published.
=> Target CFT: Q3 2024. Market Survey online.
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Tentative



ITER Heating and Current Drive

20Les Rencontres ITER - 27 September 2023 - F4E Market Analysis Group



ITER Heating and Current Drive

21

OPE-1XXY: Drift Duct. Cat. C. (2 units)
• Market Survey done.
• Skills: Nuclear component 

manufacturing, High Vacuum, 
Stainless Steel welding, Brazing, 
NDTs, EBW of CuCrZr.

=> Target CFT: Q2-Q3 2024. L1.4 m x W3.2 x H3 m -Weight ~ 5.7 t
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Tentative



ITER Diagnostics

22

OFC-1183: Cat. D. 6 Diag PORTS 

Manufacturing and Assembly.
• Also Assembly of the Test Facility, and 

testing activities.

• Target => CFT: end Q4 2023/Q1 2024.
Upper Port Plug general dimensions
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Tentative



ITER Remote Handling
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ITER Remote Handling
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ITER Remote Handling

25

OMF-1347: Cat. D Divertor Remote 
Handling System (DRHS) : 
Final Design of Cassette Toroidal 
Mover and, Manufacturing of CTM 
and Cassette Multifunctional Mover
• Skills: Design and High precision 
machining of heavy component (40 t 
nuclear grade crane). Installation 
and alignment (140 m crane 
railway).
• Market Survey closed.
=> Target CFT: Q1-Q2 2024.

Monorail Crane System
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ITER Site and Buildings and Power Supplies

OMF-1487 (TB25):

Infrastructure, Mechanical, Electrical, 
I&C works. Market Survey ongoing. 
Cat. C.
Target CFT Q4/2023.

26

Bird eye ITER site February 2023; © ITER Organization
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ITER Support Activities (Technical Support)

2023

Seismic, Dynamic and Structural Analyses of ITER Buildings and Mechanical 
Components Support. (renewal of OMF-1023). Cat. A.
• Target CFT: Q4 2023.

2024

Nuclear Analysis Support (renewal of OMF-0882): CFT: Q1 2024. Cat. A.
Qualification testing:  Cat B
• Target CFT: Q1 2024.
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ITER Support Activities (Technical Support)

2024

CAD Design, Dimensional Variation Analysis, General Mechanical and Plant 
Design Support: (including scope OMF-1058) Cat. B.
• Target CFT: Q1 2024.
Destructive and ND Testing of Material and Mock-ups: (renewal of OMF-1082). 
Cat. B.
• Target CFT: Q2 2024.
I&C Integration Services (renewal of OMF-0989). Cat D.
• Target CFT Q2 2024. 
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ITER Test Blanket Module (TBM)

29

OMF-1497 Integration of the EUROFER Steel in the RCC-MRx for Iter TBMs.
5 Work Packages: Cat. C Target CFT: Q4 2023.

• Management, Quality, Technical programme and Follow-up with AFCEN 
SC-MRx; EUROFER Material File; Design Rules & Data for the EUROFER 
Base Metal and Welded Joints; EUROFER Procurement and Control; 
EUROFER Welding and Fabrication.

OPE-1502 Supply of EUROFER Steel Cat. A. 
• About 30 tons of plates, bars, tubes
• CFT planned for Q4 2023
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OPE-1405: Integration and testing of the Actively Cooled 
Divertor units of JT-60SA
• Estimated contract value: C, Target CFT Q4 2023 

(Competitive with Negotiation).

OPE-1407: LIPAC Injector Upgrade
• Estimated contract value A, Target CFT Q1 2024 

(Competitive with Negotiation) (= Linear IFMIF Prototype 
Accelerator).

30

Broader Approach
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Source: IFMIF-DONES.es

Source: JT60SA.org



Merci 

Questions




	Slide Number 1
	Slide Number 2
	Agenda
	ITER / F4E 
	F4E missions
	Contracts placed with industry & research labs �in Europe (2008-2022)
	France participation
	Outline
	Zoom sur la sous-traitance
	Liste des technologies F4E
	Contacts
	Slide Number 12
	FUSION FOR ENERGY
	Outline
	ITER IN-VESSEL
	ITER Cryoplant & Fuel Cycle
	ITER Cryoplant & Fuel cycle
	ITER Heating and Current Drive
	ITER Heating and Current Drive
	ITER Heating and Current Drive
	ITER Heating and Current Drive
	ITER Diagnostics
	ITER Remote Handling
	ITER Remote Handling
	ITER Remote Handling
	ITER Site and Buildings and Power Supplies
	ITER Support Activities (Technical Support)
	ITER Support Activities (Technical Support)
	ITER Test Blanket Module (TBM)
	Broader Approach
	Slide Number 31
	Slide Number 32



