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FUSION FOR ENERGY
The European Joint Undertaking for ITER and the Development of Fusion Energy

THE GOVERNING BOARD

DECISION OF THE GOVERNING BOARD ADOPTING THE AMENDED 2008
WORK PROGRAMME OF THE EUROPEAN JOINT UNDERTAKING FOR ITER

AND THE DEVELOPMENT OF FUSION ENERGY

THE GOVERNING BOARD OF FUSION FOR ENERGY

HAVING REGARD to the Statutes annexed to the Council Decision (Euratom) No 198/2007
of 27 March 2007 establishing the European Joint Undertaking for ITER and the
Development of Fusion Energy (hereinafter "Fusion for Energy") and conferring advantages
upon it and in particular Articles 6(3)(d) and I I thereof;

Having regard to the Financial Regulation of Fusion for Energ/ adopted by the Governing
Board on 22 October 2007 (hereinafter "the Financial Regulation") and in particular Article
64 thereof;

Having regard to the Implementing Rules of the Financial Regulation3 adopted by the
Governing Board on 22 October 2007 (hereinafter "the Implementing Rules") and in
particular Article 53 thereof;

Having regard to the Euratom 2008 Work Programme for Nuclear Research and Training
Activities4 adopted by the Commission on 29 November 2007;

Having regard to the Fusion for Energy 2008 Work Programme adopted by the Governing
Board on 18 December 20075 last amended on 18 March 20086

;

Having regard to the comments and recommendations of the Executive Committee on the
proposal for the amended 2008 Work Programme drawn up by the Director at its meeting of
II June 2008;

Having regard to the comments and recommendations of the Technical Advisory Panel
provide by written procedure on the proposal for the amended 2008 Work Programme drawn
up by the Director,

Whereas:

(I)

I 6

The Director should, in accordance with Article 8(4)(c), draw up an annual work
programme;

OJ. L 90 , 30.03.2007, p. 58.
F4E(07)-GB03-11 Adopted 2211012007
F4E(07)-GB03-12 Adopted 22110/2007
C(2007)5750 of 29/1 112007
F4E(07)-GB04-12 Adopted 18112/2007
F4E(08)-GB05-09 Adopted 18/03/2008
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(2) The Governing Board should adopt the work programme.

HAS ADOPTED THIS DECISION:

Article 1

The amended 2008 Work Programme ofFusion for Energy annexed to this Decision is hereby
adopted.

Article 2

This Decision shall have immediate effect.

Done at Barcelona, 8 July 2008

For the Governing Board

Carlos Varandas

Chair of the Governing Board
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EXPLANATORY MEMORANDUM

The second amendment to the 2008 Work Programme of Fusion for Energy has been prepared
taking into account the following considerations:

• Time required for Fusion for Energy to become fully operational (procedures for
grants and procurements will be launched in 2008 but some contracts will be
signed in 2009);

• Implications deriving from the ongoing process of the ITER Design Review and
from the results of the EFDA R&D contracts: activities postponed to 2009;

• Advances in the requirements and specifications of certain components and
systems (e.g. ICRH);

• Request from the ITER Organisation to provide support in CAD and
Engineering;

• Inclusion of some R&D activities into the ITER procurement contracts (e.g.
magnets and divertor).

• The need to complete the re-baselining exercise of the Broader Approach
Satellite Tokamak project before proceeding with the cold test facility.
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1. SCOPE

The European Joint Undertaking for ITER and the Development of Fusion Energy
('Fusion for Energy' or F4E) is a Joint Undertaking created under the Euratom Treaty
by a decision of the Council of the European Union.

'Fusion for Energy' was established for a period of 35 years from 19th April 2007
and is situated in Barcelona, Spain. The objectives of 'Fusion for Energy' are
threefold:

• Providing Europe's contribution to the ITER International Fusion Energy
Project as the designated Domestic Agency for Euratom;

• Implement the Broader Approach agreement between Euratom and Japan as the
designated Implementing Agency for Euratom;

• Prepare in the longer term for the construction of demonstration fusion reactors
(DEMO).

In accordance with the Financial Regulation of 'Fusion for Energy', this work
programme lays down the activities of 'Fusion for Energy' that are foreseen to be
implemented and financed through the 200S budget.

2. ASSUMPTIONS

The 200S 'Fusion for Energy' work programme is based on the following
assumptions:

• That the ITER Procurement Arrangements for components on the critical path
for ITER construction (buildings, magnets and vacuum vessel) will be proposed
by the ITER Organisation, negotiated and signed according to the present
schedule;

• That the Work Programme 200S reflects the current understanding of the ITER
Design and some modifications might be required in 200S to adjust it to the
forthcoming ITER developments;

• That the EU Schedule, as agreed with the ITER Organisation, wilA reseRI
aeeilieRs aRe meeif'isalieRs, was used as the basis for this document;

• That the activities and the associated budget have been presented here based on
the current understanding of the ITER Project wAile IAe resHlls ef IAe ITI;;R
DesigR Reyiew are lJeiRg assessee;
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• That the project plans presented in this document for the Broader Approach
Activities (IFMIF/EVEDA, IFERC and the Satellite Tokamak Programme)
reflect the Project Plans approved by the Broader Approach Steering
Committee. IA assitieA that tile eAgeiAg re easeliAiAg ef tile Satellite Telmmak
se\'iee, reEjHestes e)' tlls QA SC, will Aet resHlt iA majer ssllesHle sela)'s;

• In addition, that the R&D and Design work undertaken by F4E in order to
support ITER in drafting procurement arrangements for built to print or detailed
design or functional design level will be credited by ITER;

Tile imJllemeAtatieA 2QQ8 ,,,,ill greatl)' SeJleAS eA tile a'o'ailaeilit)' efllHmaA reseHrses
iA fHsieA fur eAerg','sHriAg tllis Jleries wlleA tile fHsieA fur eAerg)' JeiAt UAsertakiAg
iA QarseleAa is startiAg its eJleratieA,;

3. OVERALL OBJECTIVES

3.1. ITER

With respect to activities related to ITER, the main objectives of the 2008 Work
Programme are as follows:

• The finalisation of the technical requirements in particular for magnets, vacuum
vessel, buildings and site preparation;

• The PA for the Toroidal Field Coil conductor was signed in December 2007 for
an ITER credit of 43 kIUA.

• The PA for the Toroidal Field Coil Winding Pack (WP) was signed in June
2008 for an ITER credit of89.74 kIUA.

• A number of Procurement Arrangements and pre-arrangements with the ITER
Organisation are being prepared, the most important being in the following
areas:

eTersisal fiels (Tf) Ceils;

o Poloidal Field (PF) Coil conductor;

o Vacuum Vessel;

o Buildings;

o Neutral Beam (NB) System

• As part of the implementation of the Procurement Arrangements, the awarding
of a number of contracts related to components on the critical path according to
the ITER Procurement schedule;

• The continuation of the preparation of safety and licensing documentation for
ITER in Cadarache and related safety studies;

• The investigation of manufacturing methods and non-destructive tests of critical
components from the technical point of view with the objective of minimising
the cost and risk of not meeting the technical requirements (divertor, vacuum
vessel, shield modules);

• The preparation of new facilities to test prototypes and components during the
qualification process and construction respectively;
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° Further activities for the preparation of the ITER site.

Particular effort has to be put in areas where design and R&D are still needed such as
Remote Handling, ITER Test Blanket Modules (TBMs), Diagnostics, Heating and
Current Drive (H&CD) Systems.

3.2. Broader Approach

With respect to activities related to the Broader Approach (BA), the main objectives
of the Work Programme 2008 are as follows:

Satellite Tokamak Programme:

° The re-baselining of the project in accordance to the decisions of the BA
Steering Committee and the ensuing completion of the most urgently needed
technical specifications

° The creation of the Euratom part of the Joint Team in Garching (Germany);

_0_For the EU part from the Voluntary Contributors, preparatory work for the
definition of procurement arrangements to be concluded after the re-baselining
for the following areas: Cryostat (Spain), TF Coils and current leads (Italy,
France, Germany), ECRF (Italy, France, Switzerland), Power Supplies (Italy,
France) , contribution to the the Cold Test Facility required to test the TF
magnet (Belgium),.

° For the EU part from F4E, the definition aRE! slarl sf flrssllremeRl fer of lhe
Cold Test Facility required to test the TF magnet.

IFMIFIEVEDA Programme

° The programme includes activities in the fields of: preparation of site and
buildings, design integration, test facilities, target facility, and accelerator
facility. Furthermore, following the decision by the BA Steering Committee on
15 November 2007, participation to the expenses for EU members of project
teams in Japan could be reimbursed by Fusion for Energy directly or through
JAEA according to Art. 7.3 of the BA Agreement.

° The conclusion of procurement arrangements for the following areas:

o Accelerator: (France Italy Spain, Belgium~)

o Test Facilities: (Spain, Germany, Switzerland)

o Target Facility (Italy)

o Irradiation of mock-ups in fission reactors (Spain, Italy, Belgium~

IFERC Project

7 To be confirmed
8 To be confirmed
9 To be confirmed
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• The programme includes activities in the fields of: preparation of site and
buildings, and preparation of future activities under the sub-projects Computer
Simulation Centre (CSC) and DEMO.

For all BA projects, procurement arrangements of EU responsibilities related to
supplies from the Voluntary Contributors will be signed by the Director of the Joint
Undertaking after a back-to-back procurement arrangement has been concluded with
the Contributors concerned, so to ensure the fulfilment of the obligations of Euratom
vis-a-vis the BA agreement. In addition, procurement arrangements executed in JA
will also be signed by the Director of F4E in accordance with the provisions in the
Broader Approach Agreement.

3.3. DEMO

With respect to activities related to DEMO, in addition those undertaken under the
BA IFERC project, no specific activities are foreseen to be implemented during
2008.

4. EFDA TECHNOLOGY ACTIVITIES TO BE TRANSFERRED TO 'FUSION FOR ENERGY'

The responsibility for the technical follow-up of tasks and contracts implemented
under the European Fusion Development Agreement (EFDA) relevant for the
activities ofF4E and not completed by end 2007 will be transferred to F4E.

5. EXECUTIVE SUMMARY

This Executive Summary is based upon the detailed description of 'Fusion for
Energy' activities described in Annex 1.

5.1. ITER

5.1.1. Main Procurement Arrangements (PA) in preparation

.Tf QcltiWiASiAg Pael,s aAs Case fiAisRiAg};

.Tf C8Asllel8r;

• PF Coil Conductor;

• Vacuum Vessel;

• PF Coils Fabrication Building;

• NB System in view of the establishment of the NB Test Facility.

Al IRis slage A8 furlRer selails eaA be ~r8\'ises 8A IRe PAs, siAee IRis ~r8eess is allRe
\'er)' begiAAiAg aAs iAleraeli8As ,",ilR IRe ITeR OrgaAisali8A 8A IRis le~ie are jllsl
slarliAg.

Design Reviews with independent experts will be launched by 10 with the
participation of the involved Domestic Agencies in order to check the soundness of
the design prior to the signature of the PAs.
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5.1.2. Main Calls for Tender expected to be launched

Linked to Procurement Arrangements:

o Magnets TF Conductor (including Strands):

The procurement of about 60 tonnes of Cu strand was launched with the aim of
signing the contract in November.

The procurement of about 90 tonnes of Nb3Sn strand for the TF conductor will
staft-is expected to be launched in July.

o Magnets TF Coils Winding Packs (incl. half size double pancake). Procurement
strategy for the insertion of coils into cases to be defined;

o ITER Grade Stainless Steel for Vacuum Vessel manufacturing;

o The contract notice for the expression of interest for the vacuum vessel
procurement (as Restrietea Preeeallre) is due to be launched in July;.

o The contract notice for the expression of interest for the divertor inner and
vertical target procurement (as Restrietea Preeeallre) is due to be launched later
in 2008.

o Arehiteet engineerSupport-to-the-Owner contract for the follow-up of PF Coils
Fabrication Building construction

• Detailed Design and Construction of the PF Coils Fabrication Building

oDiyerter Carben Fibre Cem~esites;

oArehiteet engineer Centraet fer the felle¥.' 1I~ efPF Ceils Fabrieatien BlIilaing;

oDetailea Design ana CenstFlletien efthe PF Ceils Fabrieatien BlIilaing;

o First procurement contracts for the NBTF: ion source power supplies, auxiliary
systems (e.g. cooling and cryogenics), etc.

Not linked to Procurement Arrangements:

o Services Distribution Networks on the ITER Site Contractors Areas.

5.1.3. Design and R&D activities in support ofITER

5.1.3.1. Machine Systems

o Magnets. A number of development and preparation activities will be carried
out in sllflflert ef the ITeR Organisatien's aeeisien ef manllfaetllring half sii!e
aellble ~anealce fer TF eenalleter ana Winaing Paeks. for the manufacture ofTF
Conductors and Coils. This should reduce risks and uncertainties during
production. The corresponding procurement which are on the critical path to
ITER construction should be launched before the end of2008.

o Vacunm Vessel. A number of development and preparation activities will be
carried out to allow the call for tender for the Vacuum Vessel to be launched in
the fourth quarter of 2008. Being also on the critical path of the ITER
construction the corresponding contract should be placed before mid 2009. In
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addition, some R&D tasks may directly lead to cost-savings during
manufacture.

• Shielding Blankets. Significant changes on the ITER blanket design are
expected from the ITER Design Review. The activities planned on Blanket
Shield Modules for the year 2008 have therefore been limited to the
development and further optimization of the Be to CuCrZr joint.

• Divertor. In 2008 the main objectives are related to the completion of the
prequalification phase for the divertor procurement. The preparation of the
procurement specification will start.

• Remote Handling (RH). In 2008 the design and R&D activities will focus on
the development of functional specifications and interfaces for the facilities,
prototypes and components to be built in EU: the Divertor Test Platform, the
Transfer Cask, the In-Vessel Viewing System and the Neutral Beam RH
System.

5.1.3.2. Diagnostics, Plasma Engineering, Heating & CD and CODAC

• Diagnostics. The 2008 Work Programme should continue with co-ordinated
activities, already started by EFDA, on each of the procurement packages
related to the eight diagnostics systems to be built by EU. The diagnostic­
specific development activities will be supported by a comprehensive
programme of R&D on common critical components and of port-plug
engineering and diagnostic integration. The priority emphasis of the 2008 Work
Programme will be given to components that require early installation, have
interfaces with long-lead tokamak components, have lengthy manufacturing
times, or are critical to the overall design of the diagnostic systems and port
plugs.

• Plasma Engineering. The activities in this area can be divided into activities
related to:

o Plasma control & impact on plant design. The activities to be launched in
2008 will respond to the issues emerging from the ITER Design Review, as
well as maintain the continuity in the development effort in the areas of
plasma scenarios and control, in support to the finalization of the ITER
design and procurement, and in support to integration.

o First wall and material studies and implications for Plasma Facing
Components design. The activities will concentrate on the evaluation of the
consequences of the revised load specifications for ITER, the design and
specification of plasma facing materials/components on Plasma Wall
interaction issues, especially those related with the nuclear aspects of the
device, namely Tritium retention, Tritium removal and Dust production and
measurement

• Electron Cyclotron Upper Launcher. The EU has to procure for ITER 4 EC
Upper Launchers, dedicated to MHO control. The activities in 2008 will
concentrate on the finalization of the design of all launcher components, on the
definition of the testing requirements and on preparation for tender.
Collaboration is envisaged with US and Japan, that are designing and procuring
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other subsystem of the EC ITER plant with interfaces and/or commonalities
with the Upper launcher.

• Electron Cyclotron Power Sonrces. The development of the European
gyrotron for ITER, already started under EFDA, will continue in 2008, with the
refurbishment of the first prototype and the design and testing activities aimed at
improving its performances. The design of the fall back solution of a I MW,
cylindrical cavity, gyrotron will also continue.

• Ion Cyclotron Antenna. The main activities to be launched in 2008 include the
continuation of the antenna design (from conceptual towards detailed design),
already started under EFDA, and testing of critical components of the design. In
parallel, a revision of the procurement package to adapt it to the new antenna
design is required.

• Nentral Beam System. The work in 2008 focuses on: the establishment of the
NB Test Facility (NBTF), the design and preparation of specifications for the
procurement of the NBTF components and the R&D work on negative ion
based Neutral Beam, in particular the Y, size ITER RF ion source with
extraction.

• CODAC. The activities of F4E in this area need to be defined in conjunction
with the 10. It is foreseen that some studies related to CODAC architecture will
start in 2008.

5.1.3.3. Plant Systems

• Vacnum Pumping and Fuelling. The activities in 2008 will focus on the
upgrading of the TIM02 facility and final design, manufacture and testing of
the Torus Exhaust Cryopump prototypetho first assofltaAso/florfermaAso tosts of
somllOAsators yah'o stom assomelytho TorHS 5)(haHst CryoflHmfl flrototYflo;
continuation ofTRANSFLOW tests with different ITER-relevant cross-sections
and geometries, manufacture and tests of prototype HNB cryopanels, conceptual
design of Cold Valve Boxes (CYBs), production of the P&IDs for the roughing
pump system and design and test of tritium compatible roughing pumps (Roots
pump and screw pump or other combination of pumps).

• Cryoplant and cryodistribution. The work in 2008 focuses mainly on:
cryogen managementflrolimiAary aosigA of tho sryofllaAts iAtorsoAAostioA eo)(,
routing of cryogenic lines, process engineeringllrosHromoAt of sryogoAis tost
Ieefl, optimisation of cryoplants design, preparation of technical specification
for the procurement of cryoplant subpackages.

• Tritium Plant. In 2008 the following activities are planned: finalising the
system study foraAa tho aotailoa moshaAisal aosigA of the ITER Isotope
Separation System (ISS) and ITER Water Detritiation System (WDS), including
overpressure- and overtemperature controls as well as HAZOP studies, tests
with ISS packing materials.

• Test Blanket Modules (TBM). The work in 2008 focuses on the optimisation
of the design of Helium Cooled Lithium Lead (HCLL) and Helium Cooled
Pebble Bed (HCPB) TBMs, the development of fabrication technologies, the
execution of dynamic and thermo-mechanical tests and the engineering design
of the helium cooling system, the tritium extraction system, the coolant
purification system and the LiPb loop.
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• Materials Development. The work focuses on two !flfee-materials:

o EUROFER with emphasis on i) characterisation of irradiated EUROFER,
(ii) qualification and improvement ofjoining technologies, iii) development
of materials data base and design rules and iv) compatibility issues
(coatings, corrosion and hydrogen).

o EUROFER ODS (Oxide Dispersion Strengthened) with emphasis on: i)
improvement of fracture properties, ii) development of fabrication processes
and the joining techniques and iii) irradiation campaigns to determine the
oxide particle stability.

o SiC/SiC Composites De,,'elellmeAt aAa eharaeterisatieA fer ~se iA !lew
ehaAAel iAserts.
The activities are postponed iAte WP2QQ9 seea~se due ef:.to delays in the
production of the SiC-SiC plates for the Dual-Coolant concept.

eSiCfSiC eemeesites: DeyelellmeAt aAa eharaeterisatieA fer ~se iA !le'",' ehaAAel
iAserts.

5.1.3.4. Buildings

• Reinforced Concrete and Steel Frame Buildings:

o The 10 has to provide the functional technical specifications, including
interface aspects, such as space limitations, access restrictions, services
available, etc. The 10 has to provide also the reference conceptual design;
alternative designs that satisfy the functional technical specifications will be
considered by the 10 in the assessment of the offer. F4E uses the functional
design as it is provided and is responsible to develop detailed design, and via
the contracting of an Architect Engineer (AlE in the following) and the
construction companies, the fabrication, construction, and shop drawings.

o The design requires further development to pass from the present
'conceptual' to 'preliminary' status, allowing the writing of the functional
technical specifications that shall form the basis of the contracting of
detailed design and construction. To bring the design to the level required to
be passed to the AlE for detailed design, the 10 has launched is IlreseAtly
la~AehiAg a 'pre-AlE contract' financed by the Commission under the F4E
provisional 2007 Work Programme. In general. the 'pre-NE contract' is
expected to cover all aspects of design and integration.

o In general, the 'pre-AlE contract' is expected to cover all aspects of design
and integration. Yet, a number of critical design aspects resulting from the
ITER Design Review shall require further work to be contracted directly by
F4E. iA areas s~eh as e'..al~atieA ef stray magAetie fiela aAa meaelliAg ef
AeA ferremagAetie reiAfereemeAts, ae\'elellmeAt ef eeaes aAa staAaara
slleeial seetieAs fer the ~se ef AeA ferremagAetie resar materials. The
commitments required for these activities are not included under this section
but are associated to the general costs of the Engineering Support Division
(see Engineering Analyses and Code and Standard).

o In view of the time required to reach the F4E full operational capacity in the
area of Buildings, resources are allocated in WP2008 for consultancy work
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on specific subjects of the design and construction of the ITER buildings
and the preparation of the specifications of the Architect Engineer Contracts
for the Reinforced Concrete Building and Steel Frame Buildings.

eAsti... itiss iA sll~~efl ef tlls sest e",alllatieAs, iAas~sAasAt frem tlls eAs
~reallssa e)' tlls ~rs Ale eeAtraet, will ee eeAalletsa aAa feellssa eA tlls
e!Jjeeti"e te seAtaiA sests ey sem~arati ...e s'iaillatiens efe~tiens.

• Power Supply Systems. The work in 2008 focuses on supporting ITER for the
finalisation of the technical requirements.

• Waste Treatment and Storage and Radiological Protection. The EU
commitment in this area is to provide on the basis of functional specifications
for on-site treatment of waste and the equipments for personnel radiological
protection. Tilellgil tThe actual procurement is not on the critical path and the
activities are postponed to 2009., a ~reliminary assign is neeses earlier te
sem~lete tile reglliatery files ana te ae"ele~ tlls intereass ""itll tlls ~est Cellntry
F'aeilitiss fer wasts sterags (aeti ... itiss are eem~lsmsAtary ts safety slllaies)

5.1.3.5. Engineering Support

The budget presented under this section is related to the services provided by the F4E
"Engineering Support" Division. They are horizontal activities provided across the
different project areas.

• Engineering Analyses. As a result of the modification to the ITER baseline
requirements following the ITER Design Review, a number of engineering
analysis are required to support procurement activities of F4E in view of
minimising cost and obtaining the desired performance: Mechanical Stress
analyses, Civil Engineering Stress analyses, Electromagnetic analysis and
Neutronics analysis (beyond the ones indicate at the entry 'TBMlIFMIF Nuclear
Data and Neutronics Analyses').

• Code and Standards. Implementation of code and standards as needed for
urgent contracts specifications (including Revision of the Structural Design
Criteria for ITER Components and Structural Design and Construction Criteria
for Buildings).

• Technology and Fabrication Methods. Implementation of the qualification
programme requested for the construction of the vacuum vessel. No specific
commitments are allocated to this line of activity and specific resources shall be
derived from procurement areas on specific need.

• Safety. The work focuses on: continuation of model development and
supporting experiments, for combined hydrogen/dust explosions, in-vessel dust
management and busbar arcing, ana esrF6sisn prsallsts generatisn ana
traAs~efl; continuation of EU Test Blanket Modules safety assessment;
supporting safety analyses for ITER licensing and studies on waste
management.

• Nuclear Data. The activities in 2008 in support oflTER, Test Blanket Modules
(TBMs) and DEMO include:
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o Further development and benchmarking ofEuropean Fusion Files (EFF) and
European Activation Files (EAF), development and validation of advanced
neutronics methods and tools, integral activation experiments.

o Detailed analyses of performed neutronics experiment for the HCLL mock­
up. Neutronics analysis of Be and solid and liquid breeders aiming at the
determination ofthe activation effect and activity inventory caused by
possible impurities (U, Co, Bi, Po, Tl).

I 5.1.3.6 Activities resulting from the ITER Design Review, in support of ITER
Organisation and independent cost evaluation ofEU procurements for ITER

Based on the result of the ITER Design Review it is envisaged that some voluntary
activities will be carried out in support of the 10 to reach a new ITER Baseline.

Support will be provided to 10 in the preparation of Procurement Packages technical
specifications.

In addition, an independent cost evaluation of the EU procurements for ITER will be
launched.

5.1.3.7 Voluntary Contributions of the EU Associates, coordinated by EFDA

In the framework of the ITER activities, Europe is also carrying out some physics
R&D work on items that are currently not included among the ITER Procurement
Packages. Such activities are financed through voluntary contributions of the EU
Associates, coordinated by EFDA. EFDA indicates that the elaboration of the ITER
relevant programme of activities will be done in close collaboration with F4E to
ensure the closest match to the ITER needs. These activities include among others,
development of ITER relevant diagnostics, heating and current drive systems,
detritiation systems, coordinated activities on Plasma Scenario Development for
ITER, scenario modelling and R&D activities on specific physics issues.

5.2. Broader Approach

5.2.1. Procurement Arrangements to be concludedfor components to be provided by EU

• Satellite Tokamak Programme

Procurement arrangements will be concluded in 2009 after the conclusion of
the re-baselining exercise.

eGryestat (SflaiR): iRsl~eiRg selllflletiRg eesigR aRe tesRRisal sflesiHsatieRs fer
tRe Gryestat.

eMagRet (Italy aRe FraRse): selllfliete Ej~alifisatieR fer tRe TF seRe~ster aRe
fiRalise tesRRisal sflesifisatieRs te iRitiate tRe flreS~reFReRt ef tRe seRe~ster,

tRe sasiRgs raw FRaterial , tRe teeliRg aRe tRe seil wiReiRgs.

eEGRF (Italy, FraRse, SwitzerlaRe): GyretreRs, MagRets, aRe Pewer S~flfllies.

eG~rreRt beaes (GerFRaR)'): "'ITS Material flreS~reFReRt, test fusility.

eGeil Pewer S~flfllies/QPS (Italy, FraRse):.
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eGr)'egeAie s~'stem (FraAee): altlle~gll Ae Ilaraware Ilree~remeAt eeAtraets are
fereseeA iA 2QQ8, iAa~strial st~aies will Ila\'e te ee Ilerfermea iA IlrellaratieA
fer Ilree~remeAts te ee startea iA 2QQ9.

• IFMIF/EVEDA

o Accelerator: Four procurement arrangements foreseen in 2008

o Engineering design of HFTM (Germany)

o Irradiation Tests in Fission Reactor (Belgium 10, Spain, Germany)

o Other Engineering Validation Tasks, including He-Loop, Medium Flux
Modules and Neutronics (Germany, Spain, Switzerland, Belgium~

o Other Engineering Design Tasks, inducing remote handling, Test Cell,
Low flux modules (Spain, Germany, Italy)

o

o Target Facilities: Lithium loop (Italy, Belgium 12)

eAeeelerater: IAjeeter (FraAee)

eAeeelerater: RFQ (ltal~')

eAeeelerater: DTb (FraAee, SllaiA)

eAeeelerater: Beam D~mll (SllaiA)

eAeeelerater: RF Se~rees amlllifiers (FraAee)

eAeeelerater: RF Ss~rees Pe'Ner S~lllllies (SllaiA)

eTest Faeilities: bew Press~re Heli~m beell (SllaiA, GermaA)', Sv,'itzerlaAa)

eTarget Faeilities: bitlli~m Ieee (Italy)

o Irradiation of mock-ups in fission reactor (Spain, Germany, Belgium l3
)

• IFERC

o Procurement arrangements for the DEMO R&D (Italy, Switzerland, Spain,
Germany and eessiIJI.,. Belgium~J>le s~ell Ilree~remeAt arraAgemeAts are
fereseeA iA 2QQ8.

5.2.2. Calls/or tender to be launched: Satellite Tokamak Programme

• Satellite Tokamak Programme

The call for tender for the Cold Test Facility will be executed in 2009 once the
rebaseling exercise of JT60-SA is completed,

Gela Test Faeilit~' (FH;): eemlliete tile eall fer teAaer aAa eSAtraet fer tile eela
test faeilit)' (aesigA aetiyities aAa iAitial Ilree~remeAts).

10 To be confirmed
II To be confirmed
12 To be confirmed
13 To be confirmed
14-To be confirmed
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• IFMIFIEVEDA

None

• IFERC

-None

5.2.3. Cash Contributions to he tJ''6~itied hy EUthe IFMIF-EVEDA Project Team

Contribution to the common expenses of the IFMIF-EVEDA Project Team for 2008
for an amount of 0.152kBAUA (Broader Approach Unit of Account, IkBAUA = 678
kEuro).

5,3, DEMO

Very few activities, mainly related to materials development, are currently foreseen
to be carried out by the Joint Undertaking related to DEMO, in addition to the
activities foreseen in the Test Blanket Module programme associated with ITER.

5,4, Other Activities

Fusion for Energy will launch a call for expressions of interest for individual experts
to provide technical assistance in a number of specific areas related to ITER and the
Broader Approach.
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6. ROADMAP OF 2008 ACTIVITIES

This roadmap is based upon the detailed description of technical activities provided
in Annex I and the reference numbers provided in the tables below refer to the
corresponding sections in the annex.

6.1. Summary (in k€)

Ref. Budl!et Activities Grants!5 Procurement Cash

72,212

le.1 3.1+3.5 Procurement in support of ITER 11948Q
Contribution in cash in support 60,885

le.2.1 3.1+3.5 of ITER 12008 & 2009) ~

11.000
Contribution in cash for transfer

1.2.2 3.1+3.5 of procurements to Japan ~

I
Design and R&D in support of 28.348U 45,518

2+.1 3.1+3.5 ITER, Credited by ITER 4W 4423Q

I
217,963

3.1+3.5 Total ITER Construction 21(;,121

I
Design and R&D in support of 12,016 6,704

2+.1 3.2 ITER, Not credited bv ITER 13 geQ ~

I
Technology for ITER and 18,720

3.2 DEMO 23 (ilS

Activities in support of Broader

I 3&.1 3.3 Approach ;WOO

Contribution to the Common
Expenses of the IFMIF-EVEDA

I 3.2 3.4 Proiect Team 103

I
Technology for Broader

3,3 Approach 103~

Appointment of Experts for

I 4.1 3.4 Technical Assistance to F4E 500

I 3.4 Other Expenditure 500

I
237,286

3 Total operational expenditure 241 73(i

I' R&D and demonstration activities to be funded at up to 40% of the total eligible cost (i.e. ~60% to be
contributed by the beneficiaries of the grants)
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6.2. Roadmap oflTER Pflrocurements activities in sUllllert efITER

Reference Title Number Type of Date to Indicative
of Contract Launch

Contracts Calls Budget

(kE)

ITER Toroidal Field
Supply and

I. I.I.I (TF) Conductor 1 <ill
(Contract for Copper)

Follow-up

ITER Grade Stainless

I I. 1.1.2
Steel for Vacuum

4 Supply Q1.
Vessel (40% of total

Procurement)

Careen fieer
Cemllesiles for

1.1.1.3 DiveFter Inner Vertieal
Targellligll heal fllm

regioo

Support-to-the-Owner

1.1.2.1a
Arehileel engineering

1 Service Ql
PF coils Fabrication

I Building

I
Detailed Design and

I.I.2.1b Construction - PF Coils I to 3 Works Q1.
Fabrication Building

Consultancies for the

I I.I.2.1c
preparation of the

I Service Q.lArchitect Engineer
Contracts

++.4- Sile Prellaratien (main Weffis
serviees anE! seleeteE!

infrastr~et~res)

TOTAL
72,212
119,480

Procurement activities to be launched in 2008 and contracts to be signed in 2009

I
Reference I Title

I
Number of Contracts

I
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1.1.1.1 ITER Toroidal Field rTF) Conductor 3

1.1.1.1 TF Coils [excluding insertion ofWP into easel 2

I. I. 1.2 Procurement of Main Vacuum Vessel I

6.3. Contribution in cash in support ofITER

Reference Title Number Type of Date to Indicative
of Contract Launch

Contracts Calls Budget

(k€)

Contribution for
1.2.11! Management of ITER - Cash QI 17,700

Organization 2008

Contribution for
1.2.1 b Management of ITER - Cash Q1 43,185-

Organ ization 2009

I 1.2.2
Contribution to Japan - Cash Ql 11.000~

procurement Allocation

TOTAL 71885
JIl,9~1
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Reference Title Indicative
Budget
Grants

(k€)

Finalisation of the design and activities towards the ~
2.1.1.1

procurement of the ITER Magnets 2,230

Manufacturing, achievement of the technical ~

2. I.1.2 requirements and possible cost saving of the ITER
Vacuum Vessel I, \64

Shielding Blankets: Optimization and
characterization of the Be to CuCrZr joining

~
2. I. I.3.A technique and HIP fabrication process

Procurement of CuCrZr alloy material added to
2,744

Procurements,

Divertor: Support to prepare Cassette and inner 90W
2. I. I.3.B Vertical Target Call for Tender and activities for

the preparation ofPFCs procurements 4\6

+,600
2. I.1.4 Remote Handling to meet ITER procurement plans

3,405

Diagnostics: design and R&D on eight procurement ~
2.1.2.1 packages, common critical components, port-plug

engineering and diagnostic integration 3,55\

Plasma Engineering: activities on plasma control ~

2.1.2.2
and First wall and materials. 735

Heating & Current Drive: EC Upper Launcher
~

2.1.2.3
including prototypes, EC Power Sources and Power
Supplies, IC Antenna components, NB System, NB

6.358
Test Facility

Vacuum Pumping and Fuelling: support activities
&+\)

2.1.3.1
for prototype Torus cryopump, for vacuum

pumping, for NB cryopump and cold valve boxes, 1,472
for roughing pump trains

I 2.1.3.2 Cryoplant and Cryodistribution: Cryogenic test ;w)

Page 20 of 93



F4E(08)-GB06-07
Adopted 08/07/2008

I
loop, Flow dynamic analysis, design optimization, 270

process eng. Review, cryogenics manual

Tritium Plant: activities in support ofisotope -J..,.JM
2.1.3.3

Separation Sys, Water Detritiation Sys. 392

2.1.4.1 Buildings No grants

1'le gFaAts
2.1.4.2

Buildings - Power Supply sys - Qualification,
support to procurement activities 74

Engineering Support: electromagnetic, mechanical m
2.1.5.1 and neutronic analyses, structural design criteria for

in-vessel components and buildings 184

+,6W
2.1.5.3 Safety: R&D/Design in support of ITER licensing

1.678

2.1.5.4
Waste Treatment and Storage and Radiological

No grants
Protection: Preliminary Design

Support Activities to ITER (Engineering and CAD
2.1.6 support for Procurement Arrangements. design 3,675

activities, STAC issues, etc.)

21,459
TOTAL BUDGET GRANTS (k€)

28,348

44,2J9
TOTAL BUDGET PROCUREMENTS (k€)

45,518
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Reference Title Indicative
Budget
Grants

(k€)

Finalisation of the design and activities towards the ~

2.1.1.1
procurement of the ITER Magnets 368

Manufacturing, achievement of the technical
requirements and possible cost saving of the ITER

~

2.1.1.2 Vacuum Vessel

[545 k€ moved to 2.I.I.I.3A due to previous
1,600

erroneous calculations]

Shielding Blankets: Optimization and
No grantscharacterization of the Be to CuCrZr joining

2. 1. 1. 1.3A technique and HIP fabrication process

Irradiation and testing of powder HiPped 316L SS
material and joints

:M\l
2.1.1.4 Remote Handling to meet ITER procurement plans

No grants

Heating & Current Drive: EC Upper Launcher
&W

2.1.2.3
including prototypes, EC Power Sources and Power
Supplies, IC Antenna components, NB System, NB .L.i!.2Test Facility

m
2.1.2.4 CODAC: system definition activities

245

2.1.3.2 Cryoplant and Cryodistribution No grants

Tritium Plant: activities in support ofisotope m
2.1.3.3

Separation Sys, Water Detritiation Sys. No grants

4#il
2.1.3.4 Test Blanket Modules

4,802

Materials developments: EUROFER, EUROFER ¥W
2.1.3.5

ODS, SiC-SiC
2.600
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2.IA.I Buildings: Pre AlE Design Activities No grants

Buildings - Power Supply sys.: Finalisation of +W
2.1.4.2 technical requirements, Qualification, support to

procurement activities No grants

Engineering Support: electromagnetic, mechanical, ~

2.1.5.1 neutronic and civil eng. Analyses, structural design
criteria for in-vessel components and buildings IS4

Safety: R&DIDesign in support ofITER EU Test m
2.1.5.3

Blanket Modules 294

2.1.5A
Waste Treatment and Storage and Radiological

No grants
Protection: Preliminary Design

Nuclear data: development of tools and validation ~

2.1.5.5 in support ofITER and TBM activities 404

2.1.6 Aetiyities resllltiRg [rem the ITgR DesigR Re\'iew J.;GOO

2.1.6
Independent Cost evaluation of the EU No grants
procurements

B,8(j(j
TOTAL BUDGET GRANTS (k€)

12,016

~
TOTAL BUDGET PROCUREMENTS (k€)

6,704

6.5. Roadmap of activities in support of Broader Approach

[Cold Test Activity postponed pending completion of Satellite Tokamak re-
baselining exercise]

Reference Title Nnmber Type of Date to Budget
of Contract Launch

Contracts Calls (kE)

Contribution to the Common
3.2 Expenses of the IFMIF- - Cash ill. 103-

EVEDA Project Team

:h.\- Gela Test heilit)' fur -J. 8en'iee Q;>. ~
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Satellite Tekamak Tf seils I H I Wefks I I I

________T_O_T_A_L ill~
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ANNEX 1
DETAILED DESCRIPTION OF 'FUSION FOR ENERGY' ACTIVITIES

1. PROCUREMENTS ACTIVITIES IN SUPPORT OF ITER

All of the activities listed in this chapter are to be implemented through contracts
awarded pursuant to a F4E procurement procedure. The procurements referred here
after are directly related to the components to be installed in the ITER machine.
Procurements required for R&D activities are included into Section 2 of this Annex.

1.1. ITER

The level of detail (BTP: Build-to-Print; DDS: Detailed Design Specification; CD:
Conceptual Design; FS: Functional Specification) of the Procurement Packages as
prepared by ITER is as follows.

Procurement Packages Level of
Detail

TF Magnet Windings BTPIDDS

TF Magnet Structures (l 0%) BTP/DDS

PF Coils (5 out of 6) BTP/DDS

TF Magnet Conductor (20%) BTP/FS

PF Magnet Conductor (l3%) BTP/FS

Main Vessel inc!. blanket manifolds and hydro connectors (80%) BTP/DDS

Blanket First Wall (30%) BTP

Blanket Shield (l0%) BTP

Divertor Cassette & Integration DDS

Divertor Inner Target DDS

Divertor RH Equipment FS

Transfer Cask System (50%) FS

Viewing/Metrology Sys FS

NB RH Equipment FS

Diag-Plasma Position Reflectometer FS

Page 25 0193



F4E(08)-GB06-07
Adopted 08/07/2008

Diag-Core Plasma Charge Ex. Recombination Spectroscopy FS

Diag-Radial Neutron Camera & Eq. Visible/lR Viewing Sys FS

Diag-Core Plasma Lidar Thomson Scat. FS

Diag-Bolometers and Pressure Gauges FS

Diag-Magnetics Diagnostics FS

Diag-Thermocouples FS

Diag. In-Vessel Diag. Service FS

EC Upper Launcher (88%) BTP

EC Radio Frequency Power Sources (31 %) FS

EC Power Supplies (92%) FS

IC Antenna (88%) BTP

HNB-Assembly & Testing (100%) FS

HNB-Beam Source and HV Bushing (41%) BTP

HNB-Beamline Components (100%) BTP

HNB-Pressure Vessel & Magnet Shielding (76%) DDS

HNB-Active Correction & Compensation Coils (100%) DDS

HNB Power Supply for HNB (31 %) FS

Cryopumps (88%) BTP+CD

Leak Detection (88%) FS

Cryoplant (50%) FS

Isotope Separation Sys (88%) DDS

Water Detritiation Sys (88%) DDS

Reinf. Concrete Buildings FS

Steel Frame Buildings FS

Pulsed Power Supply FS

SS Power Supply FS
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FS

1.1.1.1. Magnets

The Procurement Package of the ITER Toroidal Field (TF) Conductor and Coil
WiRaiRg Paele manufacturing are in the critical path of the construction schedule.
Due to the TF conductor design revision and the subsequent qualification expected in
spring/summer 200S, the contracts can be placed earliest by the end ofiR s~mmer

200S. This requires starting the call for tender and contract negotiation in parallel to
the qualification action.

The EU part of the ITER TF Conductor Procurement Package consists of the
procurement of about 2SO tons of Nb3Sn strand, §W tons of Cu strand, 20~ km of
stainless steel jacket and in performing the cabling, the butt welding of the jacket and
the jacketing of the cable using the pull-through / roll-down technique. The procured
material includes also some spare needed during manufacturing of cables and coils.
Only the first stage of this procurement is included into WP200S. AaaitieRal
eeRa~eters te Be aeli'lerea as sllares Basea eR ITeR re(j~est are ~Raer RegetiatieR.

The Procurement package for TF Winding pack consists of Toroidal Field Coil
Winding Packs (including Radial Plates & Covers) for 9 ITER TF Coils and I
Prototype/Spare. The conductors will be supplied by the EU and other ITER Parties.
The work consists of winding the conductors into double pancakes, performing the
heat treatment to form the superconducting compounds in the strand and then to
insert the pancakes in the radial plate. Seven of these double pancakes stacked and
impregnated together form a TF Winding Pack. Considering the relative long time
needed to set-up of the manufacturing facilities, the procurement should be started as
soon as the design has been fixed. The procurement arrangement foresees four stages
including a preparation period of two years to develop the tooling and manufacturing
procedures for the full-scale production, including the manufacture and test of a full
scale mock-up. The relative contract will be signed in 2009.

1.1.1.2.Tlle ITeR OrgaRisatieR lias Ilrellesea te eeRel~ae a Pre Pree~remeRt

ArraRgemeRt Ilrier te tile aet~al Pree~remeRt ArraRgemeRtte maR~faet~re tile meek
~Il ae~Ble llaReal,e; teels Reeaea fer tile meek ~Il ee~la Be ~sea fer tile Ilrea~etieR ef
tile eeils. Tile ITeR OrgaRisatieR ee~la llestlleRe tile aet~al PA sigRat~re te 2Q Hl,
waitiRg fer tile \4 size ae~Ble llaReal,e res~lts (see ~Raer "DesigR aRa R&D
Aetivities MagRets"); tllerefere it is fereseeR fer 2QQ8 te tal,e eRI)' aR elltieR fer tile
Ilree~remeRt ef tile raaial Illate's material aRa start maR~faet~riRg ef tile wiRaiRg
teeI!r.

1.1.1.2. Vacuum Vessel

Procurement of ITER Grade Stainless Steel for Vacuum Vessel (VV) manufacturing
is foreseen. The industry studies on cost and schedule have identified that the present
procurement time for forgings is up to IS months and for plates about one year. This
leads to a significant delay on the delivery time for the VV sectors with respect to the
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previous estimation. To avoid such delay the procurement of the material needed in
the first period of the manufacturing phase is planned.

The contract notice for the expression of interest for the vacuum vessel procurement
is due to be launched in July leading to a list of qualified suppliers.

A risk assessment of the VV procurement was carried out.

1.1.1.3. Divertor

PraeHreRlent sf t~e Carasn f'iaer CSRlIlSsites (Cf'C) fer Diyertar Inner 'lertieal
Target ~ig~ ~eat IlHll regisn. Aeesrsing ta t~e gU PraeHreRlent Se~esHle, a Ilart sf
t~e first aate~ sf Cf'C IHaterial neess ts ae a'/ailaale fer t~e RlanHfaetHring sf PlasRla
f'aeing CSRlIlSnent Ilrstst)'lle (starting sn Rlis 2Q IQ). Cansisering t~e lsng
IlrssHetian tiRle, t),llieall)' in t~e range sf 18 Rlant~s, t~e Rlaterial s~eHls ae erseres
sHring 2QQ8. T~e tstal amaHnt af Cf'C's '.... ill ae IlreeHres in ene erser ans t~e

IHaterial s~all ae seli"eres in t)'llieall)' in 3 aate~es. It is wert~ neting t~at, at t~e

IHaRlent, t~e gU referenee Cf'C grase ~as net )'et aeen sefines,[Activity postponed
to 2009 due to delay in the finalization of the design as consequence of the Design
Review]

1.1.2. Buildings

1.1.2.1. Reinforced Concrete Buildings and Steel Frame Buildings

The construction of the so-called Reinforced Concrete Building and Steel Frame
Buildings is totally within the scope of the ED contribution. The ED commitment
includes the detailed design and execution of the works.

PF coils Fabrication Building Coustructiou:---

• Arelliteet Engineering Cantraet Support-to-the-Owner Contracts offtH' the
PF coils Fabricatiou Building

In 2QQ8 t~e ani)' IlreeHreRl8nt is t~8 pf' Ceil f'aarieatisn BHilsing.

A contract for the follow-up of the detailed design preparation and of the
construction and the regulatory file preparation and follow-up of the PF coils
fabrication building. The support will start with the assistance in the phase of "Call
for Tender" for this activity.

• Contract for the Detailed Design and Construction of the PF Coils
Fabrication Building

The construction of the PF Coil Fabrication building is on the critical path and has
been anticipated with respect to the construction of the overall ITER complex. The
Technical Specifications for Design and Build Contract have been prepared and are
under verification. Specialised equipments (cranes, clean areas and associated
equipments) may be contracted separately.

Consultancies for the preparation of the Architect Engineer Contracts

Beyond the work related to the PF Coil Fabrication Building, in view of the times
required to reach the F4E full operational capacity in the area of Buildings, resources
are allocated for consultancy work on specific subjects of the design and construction
of the ITER buildings. These consultancies shall allow F4E to react timely to the
design changes and details that are going to be developed by the 'pre-AlE contract'
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and to support the preparation of the specifications of the Architect Engineer
Contracts for the Reinforced Concrete Building and Steel Frame Buildings.

1.1.3. Site Preparation

The preparation in the Contractors' areas of the main services (roads, electrical,
water, sewage, telecommunications) and selected infrastructures (concrete batching
plant, transformers etc.) is delayed to 2009 in view of the necessity of better
definition with 10 ofactual needs.

1.2. Contributions in Cash to the ITER Organisation and to Japan

1.2.1. Cash Contribution:t to the ITER Organisation

This corresponds to the annual EU share of the 2008 and 2009 contribution~ in cash
to the ITER Organisation for its management, to be adopted during the next ITER
Council~

1.2.2. Transfer ofprocurement responsibilities from Euratom to Japan

Fusion for Energy will make a financial contribution to Japan according to this
transfer of procurement responsibility under the supervision of the ITER
Organisation. The agreement with Japan foresees the payment after the acceptance of
delivery and certification of the value by ITER. Considering this imposes long
delays, Fusion for Energy shall provide !!!:!...advance payment after conclusion of the
corresponding procurement arrangement between Japan and the ITER Organisation.
Tile 2QQ8 amellAt is SRI)' fer as,'aRee ~a)'meRts.

2. DESIGN AND R&D ACTIVITIES IN SUPPORT OF ITER AND DEMO

All of the activities listed in this chapter are normally to be implemented through the
awarding of grants and procurements. In addition these activities are mostly subject
to an acceptance by ITER Organisation to credit them. All tile listes aetiy;ties are
Prierit)' 1.

Tables in Sections 9.1 and 9.2 provide the budget values for the activities
respectively credited and not credited by the ITER Organisation.

2.1. ITER

2.1.1. Machine Systems

2.1.1.1. Magnets

The activities are related to the tasks required for the finalisation of the design and
activities towards the procurement of the ITER magnets. To meet the ITER
procurement plans, the necessary activities to be implemented andlor initiated in
2008 in the Magnets area include:
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.Carry out a design study of the cold test facility for the TF coilsMaAHfaelHre ef
large seale meek HJl HsiAg raaialieA resislaAI e)'aAale esler aasea resiA

o A Ae'"" raaialieA resislaAI resiA s)'slem Aas aeeA EjHalifiea fer IAe imJlregAalieA
ef Tereiaal Tf Ceils, wAere IAe JlerfermaAee ef IAe slaAaara eJlel,y resiA is Ael
sHffieieAI. MildAg eflAe eemJleAeAls is Aeeaea.

A test facility Carr)' eHI eelalesl faeilily JlreJlaralieA fer Tf eeils

TAe Aeea ef a Tf lesl faeilil)' for final acceptance cold test has been
proposediaeAlifiea. The design of

such facility is planned to be carried out in 200S.

eMaAHfaelHriAg eflAe SHa size Tf eeil aeHale JlaAeake (TfCDP)

A seale 1:2 eflAe TfC DP SAall ae maAHfaelHreale assess IAe feasiailily eflAe
Tf aeHale JlaAeake. TAe eeAaHeler will ae IAe fiAal eAe aAa IAe AHmaer ef
gre'ies will ae reaHeea. TAe aim is Ie eAeek IAe raaial Jllale maAHfaelHriAg, tAe
aefermalieA ef IAe eeAaHeler after Aeal trealmeAI aAa tAe eeAaHeter IraAsfer.
TAe fiAal leels fer aeAaiAg IAe eeAaHeter eaA ae Hsea iA IAe maAHfaelHriAg
Jlreeess aAa 'ialiaalieA eftAe ever all maAHfaelHriAg eyeles eaA ae earriea eHI.

o Carry out design work for magnet components

The magnets are still under analysis and it is likely that some design
modifications are needed.

MeeAaAieal EjHalifieatieA efeeAaHeler aAa slrHelHral malerials

TAe Aew straAa as well as IAe eaales Aeeas te ae EjHalifiea fer Hse al 4 K. TAis iAelHaes aetA
leAsile lesls aAa fatigHe eraek grev,'IA tesls.

-Coil electrical testing and transient analysis for

TAe assessmeAI ef tAe eleetrieal tesls eA eeils slartea IA 2QQa aAa il will
eeAtiAHe. TAis ''''SFk iAelHaes TF coils and PF coils.

oAAalysis aAa iAlerJlrelatieA ef ITER eeils

e TAe eeil aAalysis slartea wilA tAe efDA Jlregramme iA 2QQa aAa will eeAliAHe.
TAis werk is earriea eHt fer Pf aAa CC eeils.

o Carry out manufacturing trials of magnet components

The manufacturing trials of the magnet components (e.g. electrical break) will
be conducted.

o Characterization of ITER strands

In order to have input for modelling the new conductor design and assess the
SULTAN test result, strand characterization will be conducted.

o Manufacture and SULTAN test ofTF Conductors

TF conductors with the revised design need to be qualified.

eTC Ceil Case elesHre welaiAg

WelaiAg lrials are Aeeaea fer tAe reaHetieA eflAe risks
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Grants

Indicative

Title Deliverables
time of

call
launch

[Included into
ITER Procurement
Contract ref.
1.1.1.11

Manufacture oflarge scale mock-
up using radiation resistant Detailee eesigA af
cyanate ester based resin tAe mael; ufl aAe

maAufaetuFiAg fllaA

CeAstFustiaA aftAs
meek Ufl

Detailed design of
Carry out cold test facility the facility

QYQ!preparation for TF coils
Testing plan

[Included into
Credited Mechanical qualification of ITER Procurement
by ITER Contract ref.conductor and structural

materials 1.1.1.11

ReefleR eftAs stue)'

Coil electrical testing and
Report of the study 03/04

transient analysis

Analysis and interpretation of
Report of the study Ql!Q!ITER coils

Characterization of ITER strands Report ofthe study Ql!Q!

Preparation of samples ofTF
conductors and tests in SULTAN

Report of the study mfacilitv l6 for the ITER
qualification programme

Not Preparation of samples ofTF Report of the study Q3

16 __Single beneficiary (CRPP): sample preparation qualified by ITER and unique facility (SULTAN) ­
monopoly situation
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credited conductors and tests in SULTAN
by ITER facilityl7 for(iAelHaiAg back-up

solution)

[Included into
ITER Procurement
Contract ref.

TF Coil Case closure welding 1.1.1.IJ

FiAalisatieA ef tRe
maAHfaetHriAg
arawiAgs

Procurements

Indicative
Title Deliverables time of

call launch

[Included into ITER
Procurement
Contract ref. 1.1.1.1 J

Manufacture of large scale mock-
Detailea aesigA ef

up using radiation resistant
cyanate ester based resin tRe meek HJ3 aAa

maAHmetHriAg J3laA

CeAstrHetieA ef
meek HJ3

Credited Detailed design of
by ITER Carry out cold test facility the facility Q4preparation for TF coils

Testing plan

[Included into ITER
Procurement
Contract ref. I. I.1 . IJ

Large scale mock-up double
pancake y,. FiAalisatieA ef tRe

maAHfaetHriAg
ara·... iAgs

MaAHfaetHre eftRe

" __Single beneficiary (eRP?): sample preparation qualified by ITER and unique facility (SULTAN)-=
monopoly situation
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samllies

[Included into ITER
Procurement
Contract ref. I.1. I.11

Not MaRHfaetHre aRe
Credited TF Coil Case Closure Welding testiRg sf tile
by ITER samllies

WeleiRg Ilarameters
rer ease elssure
weleiRg

2.1.1.2. Vacuum Vessel (VV)

The following tasks are necessary to prepare the manufacturing phase and to
guarantee the achievement of the technical requirements and possibly cost saving.

• Weld Distortion Control ofVV segment manufacture

The manufacture of the VV sectors requires tolerances not normally considered
for such a large and complicated structure. Completed R&D indicates that it will
only be possible to achieve the tolerances (1) using advanced (SYSWELD)
computational tools supported by small validation mock-ups and (2) using stress
reducing measures during the welding operations. Further activities in 2008
include optimising the process in order to optimise methods suitable to achieve
the tolerance required.

• Qualification of Ultrasonic Testing (UT) Inspection Procedures one-side butt
welds for ITER VV for RCC-MR

The performed R&D for inspection of one-sided welds by UT has produced in
the laboratory a new set of tools, the technology for which needs to be
implemented to the industrial inspection application, including the full
qualification for use on the VV sectors under the RCC-MR Code (the reference
code for VV design and manufacturing). These welds are required for closure of
the box section and ITER has stipulated 100% efficiency, which cannot be
reached without these exceptional measures.

• Local Vacuum EB weld system development

The ITER specification requires that all of the 1750 inner shell-to-housing joints
be carried out by E-Beam welding. However the limited availability of
sufficiently large facilities means that this activity would cause a bottleneck in
the production. The rotational symmetry configuration allows the application of
Local Chambers to implement these E-B welds. This activity includes the
design of a simple local vacuum system specifically for the ITER VV and the
preparatory work needed to specify the system to a point where it can be fully
put out to tender. In addition, some welding trials will be carried out to verify a
method of EB welding the housings without the problem of through power
impacting the inner parts. Without this work, it will not be possible due to time
constraints, to carry out the work within the main contract.

Page 33 of 93



F4E(08)-GB06-07
Adopted 08/07/2008

• VV sector welding preparation

At the 4th VV procurement meeting, Barcelona, Nov 12-14,2007, F4E proposed
to take over responsibility for the sector welding activity at Cadarache. This is
under negotiation with the ITER Organization This critical path and technically
very challenging responsibility implies that the previous successful R&D work
with Hybrid laser welding and the Welding robot must be extended with the
view to later implementing a sector welding demonstration facility. The welding
work to improve productivity by a factor of 10 will involve the further
development of the Hybrid laser process to improve stability and reduce
sensitivity, especially to hot cracking. The R&D will also demonstrate the
welding test qualification to RCC-MR code requirements.

• HIP material and cold-formed products validation

The compatibility of this activity on the time schedule for procurement of the
VV needs to be clarified. In the VV construction, there are several high cost
drivers. An important one is the high cost of the material and another is the high
amount of welding with their concomitant complications, cost and distortion
implications. The use of HIPed products for groups of housings and shell is
proposed to ease both of these problems. This task will validate the use of
HIPped products for the VV construction.

• Materials evaluations and database

Evaluation of materials data, collection and assessment of data from
development work, to assist in specifications. A task to organize material
properties into the database and/or look over Intellectual Property rights in the
material database.

• Corrosion issues

Further development of a road map for required R&D and addressing the
corrosion issues identified. Many critical corrosion issues have been identified
by EFDA, 10 and Associations due to the shared cooling water loops. It
involves experimental studies at different temperatures and relevant water
chemistries on joints between different materials, welds and geometrical
changes such as pipe bends.

• Powder HIP qualification

Irradiation and testing of the powder hipped material and joints following the
EFDA qualified production route to ensure that powder the low oxygen
treatment gives satisfactory results after ITER relevant irradiation.

• Prepare Procurement Specification

Design activity and support for ITER to prepare the technical specification.
Some design activity is still needed and support for ITER to prepare the
technical specification is also planned. It is also important that the current ITER
activity of revising (increasing) the EM loads on the VV be verified by Europe.
The ANSYS models must be properly checked for stability and correctness,
since any delay in this matter will reflect in schedule problems due to the
interface with the French Authorities.
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Indicative

Title Deliverables
Time of

Call
Launch

Results of Experiments and
Corrosion issues Tests on Rig with different Q3/Q4

geometries
Organize material properties
into the database

Materials evaluations Q±
and database Review Intellectual Property

Credited rights
by ITER Welding Robot Development

VV sector welding Local Machining Robotic
Q3/Q4

preparation Demonstration

Welding studies

Weld Distortion Results ofSYSWELD model of

ControlofVV one Segment

segment manufacture Ql!Q±
Use of Ultrasonic Techniques to
Control Distortion

Not Local Vacuum EB
Results of Design Study for

credited weld system
System

QliQ±

by ITER development Results of Welding trials

HIP material and
Results of Design Study for

cold-formed products
System QliQ±

validation Results of HIPping trials

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

Technical Specification
Drawings

Q3/Q4
Preparation Spec

Credited
Qualification of Analysis of RCC-MR

by ITER Ultrasonic Testing (UT) requirements

Inspection Procedures QliQ±

one-side butt welds for Fabrication ofTest Coupons
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ITER VV for RCC-MR Technology transfer ofUT
techniques from Phoenix and
CEA

Demonstration of UT field
trials with industrial equipment

Not
Credited None
by ITER

2.1.1.3. In-vessel Components

A. Shielding Blankets

Significant changes for the ITER blanket design are expected from the ITER Design
Review. The activities planned on Blanket Shield Modules for the year 200S have
therefore been limited to the optimization and characterization of the Be to CuCrZr
joining technique and HIP fabrication process. The programme includes the
following main activities:

• Thermal fatigue testing and high heat flux testing of FW mock-ups fabricated
last year with improved Be/CuCrZr joints, of irradiated FW mock-ups and of
FW mock-ups fabricated for the definition of acceptance criteria for the FW
series production,

• transportation of irradiated FW mock-ups from Dimitrovgrad (RF) to Juelich
(D) for post irradiation high heat flux testing,

• continuation of Be/CuCrZr joining development including alternative joining
technique for fabrication cost reduction and repair techniques,

• continuation of the CuCrZr power-solid HIP development to make easier the
fabrication route for complex FW panels as those next to the NBI openings,

• ultrasonic testing of Be coated FW mock-ups to check the effect of thermal
fatigue or high heat flux tests on the Be/CuCrZr joints,

• pre-industrialisation of the HIP fabrication process for the FW and Shield
components,

• Be waste disposal from FW mock-ups after destructive examination;

• Irradiation and testing of powder HIPped 316L SS material and joints

Grants

Indicative

Title Deliverables
time of

Call
Launch

High heat flux testing ofFW Test report Q3/Q4

Page 36 of 93



F4E(OS)-GB06-07
Adopted OS/07/200S

Credited mock-ups

by ITER
Transportation of irradiated
mock-ups

Delivery of mock-up Q3/04

Thermal fatigue testing of
Test report Q3LQ1FW mock-ups l8

Manufacture of FW

CuCrZr powder-solid HIP mock-ups
Q3/04

development Study and fabrication
reports

Manufacture of FW

Continuation ofBe/CuCrZr mock-ups
Q4

HIP joining development Study and fabrication
reports

Irradiation and testing of
powder HIPped 316L SS Test Report Q4
material and joints

Not
Credited None
by ITER

Procurements

Indicative

Deliverables
time of

Title
Call

Launch

Ultrasonic testing ofBe-
Test report Qlcoated FW mock-ups

Pre-industrialisation of the Manufacture of mock-ups
Credited HIP fabrication process for Q3/04
by ITER theFW Study and fabrication report

Be/CuCrZr joint repair Manufacture of mock-ups
Q3LQ1

technique Study report

"-__Single beneficiary (CR-IPP). Unique facility: BESTH monopoly siluation
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Report on material
Be waste disposal from sampling Q3/04

FWmock-ups
Material disposal

Procurement of CuCrZr
Material for testing <llalloy material

[Cancelled due to previous

Production ofAg-free poor results] PresHetieR ef
IRe iJraze alleybraze alloy and

development offast
FaiJriealieR refler!Not brazing technique

Credited De\'eleflFReRt werk refler!
by ITER

Pre-industrialisation ofthe Manufacture of mock-ups

HIP fabrication process for Study and fabrication ~
the Shield reports

B. Divertor

The activities will be in support to the procurements in order to be ready for
launching the Cassette and Inner Vertical Target call for tender.

Moreover, there are activities associated with the finalization of the remaining items
related to the design and the manufacturing technologies for the procurement of the
plasma facing components (PFCs), which include:

• High heat flux testing of CFC and W monoblocks.

This activity is necessary to increase the high heat flux experimental data base
related to components manufactured by using a new available CFC.

• Destructive examination ofEU qualification prototypes and mock ups.

This task is aimed at providing information on the high heat flux behaviour of the
EU qualification prototypes. The manufacturing and testing of such components
is part of the divertor procurement strategy.

• Development of diagnostics able to predict the occurrence of critical heat flux
(CHF) in the divertor plasma facing components.

This activity was foreseen by EFDA and has been recently mentioned in a top
level ITER Deputy Director document.

• Manufacturing of tungsten qualification prototypes.

This activity is aimed at assessing the possibility to replace CFC armour in the
high heat flux part of the vertical targets.

• Characterization of alternative CFC material.
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This activity is aimed at characterizing CFC under development in time for the
call for tender for the procurement of the CFC.

Grants

Indicative

Title Deliverables
Time of

Call
Launch

[Included into ITER
Procurement Contract
ref.I.I.l.311Rterim rel3srt

Support to finalisation of SR the aRalysis sf ITliR
the technical requirements ~
of the Cassette Body

ViRal rel3srt iRel~E1iRg the
fiRal yerSiSR sf the
E1se~meRt (2QQ9)

[Included into ITER
Procurement Contract
ref.I.I.I.31IRterim rel3srt

Support to finalisation of SR the aRalysis sf ITliR
the technical requirements ~
of the Inner Vertical Target

ViAal rel3srt iAel~E1iRg the
fiAal versisA sf the

Credited E1se~meAt

by ITER
Preparation of high heat Interim report on infra red
flux testing of CFC and W testing

Ql
mock ups: IR examinations
and test set up. 19 Final Report

Destructive examination of
Interim report on cutting

EU qualification plan
Q3~

prototypes and mock ups Final Report

Development of
Initial report on diagnostic

diagnostics for critical heat set up Q3/04
flux Final Report

Characterization of
[Activity on hold waiting

alternative CFC material.
for test resultslIAitial rel3srt
SR test I3rseeEl~res

19 __Single beneficiary (CEA). Unique facility: SATIR - monopoly situation
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fiRal Refler!

Not
credited None
by ITER

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

[Included into ITER
Procurement Contract ref.
1.1.1.31IRlerim refler! eR lheFirst phase of

procurement procedure aRal)'sis enTeR sflees.

for Cassette Body. fiRal refler! iRehu:liRg IRe
fiRal versieR ef eelailee
era·l,iRgS.

[Included into ITER
Procurement Contract ref.
1.1. I.3lIRlerim refler! eR lhe

Credited
First phase of

aRalysis enTeR sflees.procurement procedure
by ITER for Inner Vertical Target. FiRal FeI3eFt iReleJsiRg lhe

fiRal yerSleR ef eelailee
erawiRgs.

High heat flux testing of Initial report on test set up
CFC and W mock ups QJ
(testing execution) Final Report

Initial report on
Manufacturing of manufacturing and
tungsten qualification qualification protocols Q3/04
prototypes

Final Report

Not
credited None
by ITER

2.1.1.4. Remote Handling

For the procurement of the remote handling (RR) equipment the ITER Organisation
will issue functional specifications. These must be complemented by the definition of
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a set of interface requirements, in particular the geometrical interfaces of the
components to be handled, the VV ports and ducts, hot cell, building, etc. and
therefore still a significant effort by Europe, in liaison with the ITER_Organisation, in
terms of design, finalisation of the interfaces, prototyping and testing is required. To
meet the ITER procurement plans, the necessary activities to be implemented andlor
initiated in 200S in the RH area include:

• Review and assessment between F4E and 10 of the RH procurement packages:
scope, spares, interfaces, integration and standardisation.

• Execution of RH trials within the Divertor Test Platform (DTP2) facility using
the prototype Cassette Multi-functional Mover (CMM), Second Cassette End­
Effector (SCEE) and start of activities tests-with CMM mounted manipulator,
together with further DTP2 sub-system developments driven by the trials
programme;

• In parallel and in combination with the activity below, start of a major
enhancement to the DTP2 facility structures (VV divertor region mock-up and
Cassette mock-up) to provide an additional 53° toroidal section in which to test
future prototypes (see next point) and match the latest evolutions of the ITER
component designs;

• Design and specification, in view of the future procurement aAs iAitiatieA ef the
IlresHreAleAt Ilresess (sail fer teAser) for further RH equipment prototypes to be
tested within DTP2, namely Cassette Toroidal Mover (CTM), Standard Cassette
End-Effector (SCEE), Central Cassette End-Effector (CCEE) and (to be
confirmed) divertor cooling pipe cutting, welding and inspection tooling;

• Design of the standardised ITER Air Transfer System (ATS) for the RH Transfer
Casks, together with design and specification of an sHll sizes ATS prototype and
its test facility in preparation for a procurement process in 2009;

• Modelling and simulation of Transfer Cask Systems operating in the ITER
Tokamak and Hot Cell Buildings

• Design of the ITER In-Vessel Viewing System (IVVS) within ITER specified
boundary conditions and geometrical interfaces, and specification of a prototype
system for later procurement (procedures starting during 2009); possible lab tests
on an upgraded IVVS probe mock-up.

• Continuation of design activities for the ITER Neutral Beam RH system, to be
ready for specification for procurement of the ITER system to be started during
20lQW;

.Possible activity under discussion with 10irrasiatieA aAsllerferAlaAse testiAg efeff
the shelf seAllleAeAts alreas)' selestes fer Hse iA RH s)'steAl Ilretet)'lles te ~Halif)'

theAl fer Hse iA the real ITeR s)'steAls.

• Te lle eeAfirmell: in liaison with the ITER Organisation, and coordinated with
other parts of the 200S Work Programme, there will be synergies and
combination with activities related to ITER hot cell maintenance tasks, like test
in Divertor Refurbishment Platform and studies of maintenance for
diagnosticsf»A, Heating plugs, Test Blanket Module.

The tallies here llele"" are iAsisative aAs sHlljest te refiAeAleAts, reshHffliAg aAs
msaif-ieatisAs.
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In 2008 there should be only preparation of hardware procurements via iAsHstrial
procurement contracts to be placed during 2009, therefore at the moment there are no
provisions for iAsHstrial procurement contracts. Other tasks that could require
industrial support like design studies should be performed in the frame of an
engineering support contract to be launched. are at the FReFReAt fereseeA as
~erferFRes b)' f'H, iA seFRbiAatieA '",ith 4(:)% GraAt seAtrasts. All this has te be re
aAal)'ses sHriAg f'4 (; start H~ ~hases iA 2(:)(:)8 aAS thiAgs seHls ergaAises siffereAtl)';
fer e)iaFR~le, ~art ef the Aear terFR DTP2 Hflgrases sessril3es iA asti"it)' 7.1.lo4a
al3eve seHls re~Hire aA iAsHstrial flreSHreFReAl.
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Indicative

Title Deliverables
Time of

Call
Launch

Test reports
Specifications

DTP testing and first upgrades Manufacturing
Ql(MAM mounted on CMM)20 drawings

DTP2 hardware

DTP2 further upgrades (platform Specifications and
extension, movers' and pipe drawings (tender Ql

tooling prototypes)2 packages)

Studies on transfer cask path in the
ITER building and on rescue

Reports Q3/Q4
scenarios; start of preparation of

Credited
tender packages for ATS prototype

by ITER Gathering of requirements for final
IVVS system

Specification oflVVS prototype
Report and

and start of preparation of tender
drawings Q3/Q4

package
Test report

Lab-test new series

Gathering of requirements for NBI
RH, and feedback to/from NBI

design. Report and
Q1drawings

Start of engineering design ofNBI
RH

[Moved to 20091
Not Irradiation tests on RH components Due to the delays in

Credited the completion of
by ITER Hot cell studies/tests previous EFDA

contractD

Procurements

20 __Single beneficiary (Tekes). Unique facility: DTP2 - monopoly situation
21 __Single beneficiary (Tekes). Unique facility: DTP2 - monopoly situation
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Indicative
Title Deliverables time of

call launch

Conceptual study in areas like: Design report (for
Credited RH pipe tooling and interfaces, preparation of

~by ITER Air Transfer System Prototype prototype procurement
and IVVS layout studies call for tender)

Non
Credited None
by ITER

2.1.2. Diagnostics, Plasma Engineering, Heating & CD

2.1.2.1. Diagnostics

The nineeigIH diagnostic procurement packages the EU is likelywill-te supply to
ITER; J3eReiRg IRe fiRal sRariRg agreemeRI, iRelllee comprise the following systems
eiagR8slies and eiagR8slie components:

• Magnetics diagnostics (in and ex-vessel) (in EU5.5.1.22)

• Thermocouples (in-vessel and inner-divertor target) (in EU5.5.1.2Q~

eU5.5.1.27)

• Plasma position reflectometer (in procurement package EU5.5.2.l)

• Core-plasma charge-exchange recombination spectroscopy (CXRS) (in
EU5.5.2.2)

• Radial neutron camera aRe e(jllal8rial visiale/IR wiee aRgle \'iewiRg s)'Slems (in
EU5.5.3.I I)

• Equatorial visiblellR wide angle viewing system (in EU5.5.3.11)

• Enabling of gamma and neutron spectrometers and hard X-ray diagnostics (in
EU 5.5.3.11)

• Core-plasma LIDAR Thomson scattering (in EU5.5.3.14)

• Collective Thomson scattering front end and enabling (in EU5.5.3.34)

• Bolometers aRe J3ressllre gallges (in EU5.5.4.21)

• Pressure gauges (in EU 5.5.4.21)

• Diagnostic in-vessel eiagR8slie services (cable, conduits and connectors)
(EU5.5.5.30)

In addition to diagnostics, the procurement packages include five port plugs, into
which EU diagnostics and non-EU diagnostics need to be integrated. Furthermore,
several diagnostics have components that are to be integrated into port plugs
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provided by other parties. Apart from port-plugs, diagnostics also have interfaces
with and are to be installed in the vacuum vessel, divertor and outside the vacuum
vessel.

Diagnostic-specific development activities need to be supported by a comprehensive
programme of R&D on common critical components and of port-plug engineering
and diagnostic integration. The priority of the 200S work programme will be on
components that require early installation, have interfaces with long-lead tokamak
components, have lengthy manufacturing times, or are critical to the overall design of
the diagnostic systems and port plugs.

In 200S, the following specific activities are foreseen:

• Design and R&D on components common to several procurement packages. The
engineering design of the representative port-plug structures should be completed
during 200S as part of a cross-party activity coordinated by the ITER
Organisation, which may also require a certain amount of R&D and prototyping
to be initiated. In addition, integration of ED and non-ED supplied diagnostics in
the ED-supplied diagnostic port plugs will be required for optimization of and
space trade-offs for individual diagnostics, and for diagnostic design to proceed.
Neutronics calculations are also required for the optimization of diagnostic
integration and meeting constraints on neutron streaming. Design and R&D on
common components such as diagnostic first mirrors and windows are required.
In particular, on diagnostic first mirrors experimental exposure and
characterization, modelling of the environment and erosion/deposition processes,
and development and testing of cleaning and mitigation techniques will be
undertaken. R&D on diagnostic window assemblies (nominally procured by
Fund) may also be required, in the interest of the ED-supplied diagnostics.

• Design for specific procurement packages. Coordinated design activities on the
eight diagnostics included in the ED diagnostic procurement packages and in­
vessel services will build on the preliminary designs achieved under EFDA, by
detailing designs, engineering analysis, and performance analysis in relation to
the measurement requirements. The activities will address in particular
feasibility, critical components and interfaces with other tokamak systems (such
as the vacuum vessel and divertor). In the port-based packages, the emphasis will
be on the ability of front-end components to survive in the ITER environment,
shutters, cooled mirror mounts, and provisions for exchanging critical
components. Although the focus will be on the critical components, the overall
design must also be progressed to the appropriate level to ensure the overall
compatibility and performance of the diagnostic. Contributions will be made to
the finalisation of technical requirements by the ITER Organisation in relation to
these procurement packages.

• R&D for specific procurement packages. R&D will be pursued on diagnostic
components which have to be qualified urgently or that affect significantly the
designs or feasibility of specific diagnostics. These include in-vessel waveguide
manufacture and waveguide joints, a waveguide/antenna mock-up, development
and qualification of bolometers pre';SUFe gauge;; and magnetics sensors, detector
and laser technology for the LIDAR diagnostic, alterna:i¥e-technologies for the
transfer of visible and IR light in the visible/IR wide-angle viewing system, and
development of solutions for in-vessel wiring and wiring conduits. It is expect
that industrial R&D will be initiated on a number of components, such as in-
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vessel diagnostic cables and bolometers. Irradiation testing will be undertaken for
the development of radiation-hard diagnostic components and their qualification
for the ITER environment. Components include in-vessel services (cables, feet!::
tAFsHgAsconduits and connectors), mirrors, window assemblies slltieal fisFes and
various sensor types (such as bolometers, magnetics sensors, pressure gauges and
thermocouples).

No procurement of diagnostic hardware is foreseen in 2008.

Grants

Indicative

Title Deliverables
Time of

Call
Launch

Detailed design of
Engineering analysis on representative port
diagnostic port plugs plugs

Ql
UrgeAt Design and R&D on Magnetics R&D and
external magnetics construction of test

facility

DUrgeAt eesign and R&D 00

eritiealllar4s sf for in-vessel
cables, magnetics, bolometers Design activities
and plasma position
reflectometereiagAestie
IlFseHremeRt Ilaekage

Credited
R&D on critical

QlLQ1.
by ITER R&D s aRe eemmeR tSllies, components

iRelHeiRg R&D on diagnostic
Assist the ITER 10 infirst mirrors
finalising technical

Integration aRe irraeiatisR requirements
testiRg of radial neutron
camera and L1DAR

Design activities
Design and R&D for VisliR
wide angle viewing system and R&D on eiagAestie
L1DAR critical components Q1.
Irradiation testing of materials Assist the ITER 10 in
and components finalisating technical

requirements

Not
credited None
by ITER
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Procurements

Indicative

Title Deliverables
Time of

Call
Launch

IRauslrial R&D SR aiagRsSlie
eSFRflsReRls, sueR as iR yessel
w*es-Prototyping of external

Credited Rogowski. in-vessel cables and Manufacture of
Ql{Q1

by ITER bolometer components prototypes

Metal mirror fabrication
scaling

Not
credited None
by ITER

2.1.2.2. Plasma Engineering

A. Plasma Control

The activities to be coordinated by F4E in this area will focus on the support to the
finalization of the ITER design and procurement, and on support 10 procurement
(including analysis of non-conformities of "plasma-sensitive" components) and
integration, This requires maintaining the effort in the areas of plasma scenarios
stability and control, resistive wall mode control (RWM), disruption analysis and
disruption mitigation, control, etc.. Most of these activities should start promptly in
2008 but they will be ongoing activities to support and analyze the evolution of the
ITER design, especially for the PF/TF systems, power supplies as well as vacuum
vessel and PFCs.

Aflflrsldmalely 71313)' sf aesigR aRa R&D will lJe re(juirea fur IRe eU's eSRlrilJulisRs
iR IRis area iR 2QQ8. The Plasma Control activity shall concentrate on the
identification and early resolution of issues that might have impact on the design and
procurement of plasma-related sub-systems. More specifically,

• Continuation of the analysis & optimization of ripple in ITER, especially
related to TBM design and operation;

.PhISFRlI fuellillg & flUFRfliRg, iReluaiRg esmflalilJilil)' sf eLM msaeralisR wilR IRe
flumfliRg syslem, flumfliRg sfleea '>'IilR aRa "",ilRsul fllasma, erys e)'sles ele.;

• Operation scenarios. Design and simulation of different plasma operalion
scenarios (such as low power/commissioning scenarios, key reference operation
scenarios, termination scenarios for machine protection), definition of main
interfaces with subsystems (in particular, heating and current drive systems,
diagnostics, CODAC, power supply), derivation of equilibrium database for
sub-systems design interfaces; integration of the H&CD systems in the
scenarios is also part of this topic;
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• Control: Plasma stabilization and control. Derivation and analysis of linear
models describing the vertical (n=O) and pressure-driven kink (n=l) instabilities
that include the 3D coupling with eddy currents (passive stabilization) and
active currents (active control). This activities should also include the
development and implementation of an integrated modelling of magnetic
diagnostics - control systems to assess, in particular, the effect of noise (plasma­
generated or from external sources) on plasma control performances;

• Power supply and control. Development and implementation of an integrated
modelling of power supply system - control systems to assess, in particular, the
impact ofITER PF and CC power supply dynamics and limits on control;

• Magnets AC losses. Development of an AC loss model to be analysed by close­
loop simulations of the plasma control system the magnets heat loads due to
control actions. Assessment of the implications on control system design of AC
loss (bandwidth, noise rejection etc.);

• Disruptions. Modelling and analysis of disruptions and VDEs (including
runways and halo currents) plus compilation of disruption database for
subsequent electro-magnetic and stress analysis of different machine
components. Model validation against experiments.

Plea5e Asle fRat IRi5 area i5 like))' Is Rave Is re5\3SAe Is urgeAI R&D re~ue515 trsm
IRe IH;R OrgaAi5alisA, Asl furs5eeA AS"', aAe IRerefure 5Rsule Ra\'e asse55 Is
re58ur6e5 al)s6alee fur IRi5 56S\38 (ASl iA6)ueee iA IRe \3re5eAI ",srk \3rsgramme
\3rs\3s5al)

B. First waIl & materials

The activities cover R&D areas which are, in most part, not included in the ITER
procurement packages but are necessary for the design, specification and
qualification of plasma facing components and the operation of the device. These
include:

• Characterization and modelling of plasma facing components in interaction with
the plasma, particularly under ITER-like transient power loads.

oDe',els\3meAI sfTrilium remsya) melRse5

• Study of dust formation, T retention and dust removal (in collaboration with
safety)

• Development of in-situ diagnostics of erosion, redeposition and tritium retention
(in coIlaboration with diagnostics)

o81ueie5 SA IRe furmalisA sfmiJ,ee malerial5 aAe sSA5e~ueA6e5 fur ITeR s\3eralisA

Activities related to the first bullet are ongoing in the EU and in collaborations
between the EU and RF and EU and US. For the other points listed here, some R&D
is in progress on the EU, but more focussed effort is required in the 2008-2012
period, addressing explicitly the ITER Organisation's needs in the area ofT retention,
removal and detection.

The key topics that are expected to be addressed within these areas in the 2008 work
programme are:
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• Effects of revised plasma loads on ITER plasma facing
material/components (especially during transients) and possible design
optimisation. This will include both: i) numerical studies of plasma facing
material/component performance and compatibility with plasma operation under
the revised plasma loads and ii) experimental studies of plasma facing material
behaviour under transient loads, with emphasis on high-cycle and relatively low
magnitude (compared to melting/ablation limits) power fluxes.

• Determination of Tritium retention and rates for materials in ITER-like
conditions. This will be centred on experimental studies of the consequences
for T retention of ITER-specific features: a) Surface temperature, b) Neutron
irradiation and c) Formation of mixed-materials. The studies can make use of
available n-irradiated samples in fusion reactors and will have to deal with Be­
containing materials.

• Development of Tritium removal tecbniques for applicatiou in ITER.. So
far, the effort in this area has been concentrated in the removal of Tritium from
carbon-rich deposits. Given the present uncertainties regarding the use of
carbon-based PFCs, it is necessary to start developing T removal techniques for
both Be, W (and the compound that they can form in ITER) that can be applied
in the ITER environment (temperature range, radiation background, magnetic
field, etc.) and for the conditions expected (namely, neutron-irradiated materials,
etc.).

• Development of tecbniques for Dust detection and measurement in ITER.
Determining the production of dust in ITER steady-state and transient plasma
conditions and the locations where it will accumulate requires the development
of experimental techniques which can be implemented in ITER and of computer
models which can reliably predict the formation and behaviour of dust in ITER.

Grants

Indicative
Title Deliverables Time ofeall

Launcb

Analysis of PF coils and
PFITF system analysis PS performance against
(incl. ripple) & requirements Q3/Q4
compatibility with plasma
control Identification of possible

improvement

Credited Analysis results vs
by ITER Coil performance analysis requirements

Q3/Q4
(including AC losses) Identification of possible

improvements

Disruption & load Results vs. specifications
analysis - impact of/on Q3/Q4
component design Impact on ITER system
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design (in-vessel &
control)

AAal)'sis ef s)'slem
ITER system analysis iAlegFalieA [Not a critical
(pumping, heating, et) activity. Postponed to 2009

due to lack ofmanpowerJ

Estimate ofT retention &
Evaluation ofT retention dust for specific conditions
an dust production for
ITER - impact on FW Input to design of divertor Q±
component design of and FW components to
ITER DR changes adapt to ITER desi gn

changes

Not
credited None
by ITER

2.1.2.3. Heating & Current Drive

A. EC Upper Launcher

The 2008 work programme for the procurement of the EC Upper launchers for ITER
continues and complements the ongoing R&D activities, scheduled for completion in
the last quarter of 2008. Although the launchers are "built-to-print", it is assumed that
all R&D, testing, preparation of technical specifications, manufacturing drawings, etc
will be carried out by the EU, and this should be eligible for ITER credit. SiAee IRe
2QQg FeseHFees Aeea Ie ae eemmillea iA aa"aAee ef IRe PF8eHFemeAI AgFeemeAI, il
sReHla ae eeAsiaeFea as 13aFt ef 13Fe 13FeeHFemeAI aelivilies. TRe maA13eweF eSlimales
aSSHme IRallRe fH, will eHIseHFee mesl eflRe leeRAieal weFl,

The following activities are included in the EC Upper Launcher 2008 work plan:

• Design and R&D of mm-wave components, structural & auxiliaries (including
preparation for testing)

• Support to design & R&D

• Windows qualification (including procurement of disk & window housing)

More specifically:

• Design and R&D of mm-wave components, structural & auxiliaries
(including preparation for testing) This includes: finalization of urgent
detailed design not completed in the TW6 work, iAelHaiAg iAleFfaees; aesigA
aAa R&D ef almiliaF)' s~'slems aAa acquisition of prototypes where necessary
(example: mm- wave compatible, tritium compatible isolation valves); design
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and acquisition of a high-power mm-wave prototype beam line; final prototype
of the steering mechanism; manufacturing tests of critical structural components
(like the double wall structure of the port plug)

• Support to design & R&D: This includes the continuation of the work for
launcher performance analysis, launcher control system, and collaboration with
Japan and US

• Window R&D disk and assembly procurement for testing: The Torus CVD
diamond window is the first "hard" tritium barrier for the launcher. This activity
is to test CVD diamond disks and window structures before finalization of the
technical specifications and procurement.

• Finalisation of technical requirements in preparation of procurement: this
activity will start in 2008 and will include the CVD diamond windows.
Additional resources for the finalization of the design for Technical
specification, QA and interface management will be required in 2009

It should be noted that as a consequence of the ITER Design review a revision of the
interface boundary between launchers (EU responsibility) and Transmission Lines
(US responsibility), with a subsequent revision of the procurement package, will be
carried out. Technical input for the update of the Upper Launcher Procurement
Package has been requested by the ITER Organisation by March 2008, and will
affect the detailed list of components (as well as the design), while the cost impact is
expected to be small,

The 2008 work plan does not include any main procurement.

Grants

Indicative
Title Deliverables Time of Call

Launch

Design - technical

R&D on EC Upper
speci fication -
procurement of

launcher components
prototypes & execution of

(including steering
tests required for

mechanism and plug Q1finalization of EC
sections) £fleeiHe eesigA &

launcher designDesigA iA
R&D fer mm wa',e &

SUflflsFt sf flrstst)'fles ferstruetural esmflsAeAts
RiAetisAal &
maAufaeturiAg testsCredited

by ITER
CVDwindow
qualification, and Qualification plan

preparation of technical Final draft specification Q1specifications for for PA£uflflsFt Is IRe
procurementsuflflsFt fer flrseuelisA sfflrslsl)'fleS
flrslst)'fle
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Not a critical activity.
Postponed to 2009 due to

Specific support for delayed PA consistent
Technical Specifications with first plasma in

20 18.FiAalisatiaA af
teeAAieal FeEjHiFemeAts

Performance analysis of
Analysis support to design designs & options
& collaboration with other Q±
DAs Reports on inter-DA

collaboration

Not
credited None
by ITER

Procurements

Indicative
Title Deliverables Time ofeall

Launch

Industrial R&D on EC
Upper launcher CVD
window

Manufacture prototype,

Industrial R&D on EC qual ification
Q1

Upper launcher
Manufacture prototypes

components (including
steering mechanism and
plug sections)

Credited
by ITER

Verification of thermal -
mechanical - em -

Engineering support seismic, - RH etc analysis Q1lQ1
on the EC Upper
Launcher

Not
credited None
by ITER
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B. Electron Cyclotron (EC) Power Sources and Power Supplies

The development of the European gyrotron for ITER will continue in 2008 in order
to meet the decision point in 2009 between the continuation of the 2 MW programme
or the implementation ofthe 1 MW cylindrical gyrotron back-up option, placed along
the track of the project schedule. This includes the preparation of the detailed RF
design of the 1 MW gyrotron, the procurement of a spare CVD window, the support
at the experimental activities on the pre-prototype gyrotron, the supervision of
iAEluslrial procurement contracts.

IA aElElilisA, il is eJ[lleeleElIRal SSFAe Elireelsullllsrt Is IRe ITeR IlrseureFAeAI aelivilies
willl3e reEjuesleEll3y 10. TRis eaA sf esurse l3e SAl)' rsugRl)' esliFAaleEl iA IRe al3seAee
sf iAIlUIS frSFA IRe 10.

The iAEluslrial procurement contract for the refurbishment of the first 2 MW gyrotron
prototype, for the procurement of a spare CVD window (this activity was previously
part of the F4E WP 2007) and for engineering activities in anticipation of the second
prototype, e.g. redesign of the collector, is expected to be placed by the end of2008.

IA aElElilisA, IRe eSAlrael sf IRe iAEluslrial, C\ll, ElUFAFA)' IsaEl is alss eJ[lleeleEl Is slart
iA 2QQ8.

Grants

Indicative

Title Deliverables
Time of

Call
Launch

Design activities for
Technical reports with

preparation final specifications
results of the design

and sueel)' sf el,lra
Credited eeRsl::tfRaeles support for

activities
ill.by ITER gyrotron testing FiAalisalisA sf

tesARieal reEjuireFAeAIS
SHtJIJ9Ft ts 10 feF (wilR ITeR)
IlFellllFlitisA sfPI.

Not
credited None
by ITER

Procurements

Indicative

Title Deliverables
Time of

Call
Launch
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Supply of extra consumables
Supply m(He) for gyrotron testing.

Supply of diamond window

Credited Supply of gyrotron
by ITER

refurbishment and industrial
Delivery of the items

design activities
included in the Q3lQ1
contract

SHflflly of iAdHstrial CW dHmmy
lead

Not
credited None
by ITER

C. Ion Cyclotron (IC) Antenna

The IC antenna is a built to print design. The EU should procure the antenna port

o.l!!&
The 200 I baseline design had the matching system internal to the antenna port plug.
In JHfy--2007, as part of the ITER Design Review, the Heating and Current Drive
working group WG6 made a recommendation for the concept selection for the ITER
ICRH antenna. This recommendation, which was endorsed by the ED, implies
significant changes in the design of the antenna compared to the 2001 baseline. One
of the major changes is that the matching system is now external to the antenna port
plug.

The new agreement with ITER, although not yet formal, is that the EU will procure
the port plug and the US will procure the matching system.

The work to implement the required changes to the antenna design was addressed
with urgent ITER/EFDA design review tasks/contracts and was completed at the end
of2007.

Evolution of the Workprogramme and progress on the original 01/02 items has been
enabled by voluntary work undertaken by the associated partners.

IA the flroeHremeAt flaekages the gU was flroeHriAg the aAteAAa fllHg aAd therefore
the matehiAg eomfloAeAts iAtemal to it. New flroeHremeAt flaekages will ha\'e to ee
deHAed, addressiAg iA flartieHlar if the matehiAg system is to ee flroeHred ey the gU
or e)' the US. DefleAdiAg OA this deeisioA, the detailed R&D reEjHiremeAts aAd eHdget
flrofile will ee adjHsted. Both aAteAAa aAd matehiAg system were "eHilt to flriAt"
eomfloAeAts.

Work is iA flrogress to fiAalize the eOAeefltHal aAteAAa desigA aAd to make it eomflly
,,,,ith the eOAeeflt seleetioA gHideliAes. The gfDA/IT Tasks for this aeti\'it)· ha'o'e
started iA )Hly 2997 aAd are dHe to eomflletioA iA 1'10ve'HeerlDeeelHeer 2997.

In parallel to the design work, a detailed plan of the R&D required to produce the
ICRH antenna built to print design has been produced and agreed with ITER
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although detailed discussion is ongoing.

There is now a design concept for the IC antenna but at least two years of design
work are needed to produce the build to print design. The activities still required for
the build to print design are the completion of the scheme design phase. with R&D of
components for definition and validation of the design, and the detailed design phase,
which will address prototyping of components and an integrated system test.

is HRser flreflaratieR. Tile eHsget estimatieRs iR tllis seeHmeRt are eases eR
flrelimiRary resHlts eftllis werk, aRs mere setailes eHsget aRs timeseale iRfermatieR
will ee ayailaele iR I)eeemeer 2QQ7.

The activities to be started infereseeR fer tile I1rst Ilalf ef 200S include R&D of
components of the design as listes eelew, as well as the design and analysis work
necessary to complete the furtller werk tewarss a detailed design of the antenna, to
prepare for the next phase of prototvping and for the integrated test.

RF/vaeHHm wiRsews material elleiee aRs eeRsiRg: Tile JeT sesigR reEjHires refllaeemeRt ef
tile titaRiHm iRRer eere fer Hse iR ITeR. Tile material fer tRe refllaeemeRt iRRer eere is Ret
elear at tllis stage, aRs aR R&I) flregramme eR materials will ee Reeses te Yerif)' tile
effeetj>,'eRess eftRe elleseR material.

CeRstrHetieR efa Re'", seales SO'll'R meek Hfl fer aRteRRa aRs matelliRg S)'steIH testiRg

GreHRsiRg selleme: Tile meellaRieal sesigR tllat ,,,,ill se flrefleses fer tile flert fllHg greHRsiRg
(sllafle memer)' aile)' & si metallie RF gasket setweeR mesHles) will se testes

Cere eeRsHeter tests

Ceflfler eleetrefllatiRg ef eemfllel[ flarts

Tile list is flrelimiRaF)' aRs setailes iRfermatieR will ee availaele iR I)eeemeer 2QQ7.

No ITER procurement is foreseen in 200S.

Grants

Indicative

Title Deliverables
Time of

Call
Launch

Design and analysis of
the ICH antenna
(grant), including R&D

Detailed design ofITER IC preparation,

Credited
antenna and design analysis procurement, follow Ql

by ITER
and basic R&D up, evaluation of R&D

results and their
incorporation in the
design reflerts

Specific support for Technical Finalisation of QlLQ1
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Specifications technical requirements

Not a critical activity.
Postponed to 2009 due

Reduced scale RF mock-up
to delay in lead R&D
contract.RF
sRaFasterisatieR eftRe
aRteRRa system

Not
credited None None
by ITER

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

R&D procurement,
R&D to support the design preparation oftechnical
including: specification and follow

Vacuum window R&D
up of the R&D'.'alllatieR
efsllitable beRdiRg

Faraday screen protection metReds aSRie,'e

bars reqllired teleraRse Ql
effest ef RydregeRNeutron shield
embrittlemeRt eR

Plating of RF components titaRillm alle)'s

cladding Material rrererty
seRfirmatieR

Credited
Faraday screen protection Validate design andby ITER QllQ±bars R&D fabrication procedure

Development of

RF grounding actuator enabling technologies
QllQ±

Build and test prototype

Strap R&D Build and test prototypes QllQ±

Etching process

Compact heat exchanger development
QllQ±

Build and test prototype
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Core conductor Proof of design concept 03/04

Honeycomb port plug
Build and test prototypes !mQ1structure

Vacuum compatible
Build prototypes !mQ1devices

Evaluation of European
industrial capability

Plating ofRF components Manufacturing, 03/04

qualification and test of
prototype

Veri fication of

Engineering Support
thermal/mechanical, em,

!mQ1seismic, RH analysis of
the IC antenna

Not
credited
by ITER

Note: The indIcatIve tIme of call launch assumes that the R&D Itsted above will be
grouped in a single contract

D. Neutral Beam (NB) System

• Design and R&D activities

The design work for the establishment of the NBTF infrastructures (e.g. cooling
and cryogenic systems, etc) and the design aAB JlFe6~FeAleAt of the NBTF
components will continue to be supported in 2008. In particular, finalisation of
the technical requirements for the NB power supplies, vessels and beam line
components, etc. In addition, the design work in support of ITER of other NB
components not needed at the NBTF, like confinement and shielding
components, active and passive magnetic shielding, etc, but part of the
European scope of procurement will also be continued.

Support will be also required for the follow-up of all the iAB~stFial procurement
contracts, e.g. procurement of ion source and its power supplies.

The on going R&D work in European Laboratories for the development of the
RF ion source, now adopted in the new ITER baseline, and accelerator concepts,
the ITER decision between MAMuG and SINGAP still pending, will continue.

ATlle JlFe6~FeAleAt activities for the establishment of a half-size ITER RF ion
source with low voltage extraction will continueee 6eAB~6teB.

Some specific R&D activities will be required for the development of
manufacturing procedures to be applied to the fabrication of NB components,
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including welding between CODDer or CODDer alloy parts and stainless steel
pipes, fatigue tests, electrical insulation of the RF drivers.

Seme sileeifis R&D aeti"ities will Be re~~irea fer the ae,'eleilmeRt ef maR~fast~riRg
Ilresea~res te Be aililliea te the faBrisatieR ef ~lB semileReRts, iRsl~aiRg

welaiRg BetweeR seililer er seililer aile)' Ilarts aRa staiRless steel IliIles, fatig~e

tests, eleetrieal iRs~latieR efthe RF ari,'ers.

Some industrial support to F4E in the analysis of costs and schedule is included.

Seme sSupport required by ITER iR S~llllert ef for the preparation of the
Procurement Arrangements is included in another part of this Work Programme
(see 2.1 .6).

It is alse el(Ilestea that seme airest s~Ililert te the ITeR Ilres~remeRtastiyities will Be
re~~estea B)' the ITeR OrgaAisatisA.

Preparation of the NB Test Facility (NTBF) (Procurement) [subject to ITER Council
approval ofNBTF. The contracts would be placed in 2009].

In 2008, it is expected that the establishment of the NB Test Facility will
startfull)' eAter iA its e)(es~tiYe Ilhase. ImilertaRt iAa~strial llProcurement
contracts are therefore expected to start both for the NBTF infrastructures (e.g.
cryogenic system, cooling system, etc Il~mIliRg s)'stem) and the procurement of
the first components of the NB system. In particular the procedures for the
procurement of the main components for the Ion Source Test Facility, (the ion
source power supplies, the RF driven ion source, etc.) will start in 2008~

Contracts for the procurements of components for the NB test facility may-be
placed outside Europewith the JailaRese IRa~stF)', following investigation of
actual costs of those components. NAt IlreseRt, AO such contract is foreseen to
be placed during 2008.

It should be noted that, in accordance to agreement reached with the 10, some
components will be procured making use of funds from the ITER R&D budget.

Grants

Indicative

Title Deliverables
Time of

Call
Launch

Design of components for Details of the
Credited NBTF system, Manpower for designFiRal reileFt
by ITER R&D, and R&D with the aetails sf ill

procurement22 ;u the aesigR

22 Single Beneficiary (Consorzio RFX): due to the specialisation needed to deal with the complexity and
criticality of the activity and the absolute need for a single entity to be responsible for the integration of the
NB system at the NBTF.

23 Collaborations between Consorzio RFX and other laboratories are foreseen.
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Design of NB components
ex-NBTF, Manpower for
R&D and R&D procurement
Design sf infFastfHslHfes fef
J>IBT~, aesign sf sSfAllsnenls
fef NB S~'SlefA, fAanllsvief fef
R&D ana SHllllsFlIS ITflR

Design, follow-up of
Details of the design Ql

infrastructures for NBTF;M

Not Continuation of development
credited
by ITER

of the RF Ion Source and Technical report on
support for the preparation of the outcome of the Ql
procurement contracts for the activities
test facilities25

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

Additional R&D with
Technical Report

industries supervised by
on

Q1
activities

research organizations12

Credited Delivery of
by ITER

Manufacturing of components (Contract
components for the NB signed in 2009, after Q1
tests facilities (NBTF+ISTF) ITER Council

decision)

Components for the RF ion
source test facility (ELISE) Delivery of

Not components Q3
credited Engineering £Aaaitisnal
by ITER R&D wilh iA8Hstries Technical Report on Q3i'Q1

SHllef\'isea By ASS8eiatisRS activities
aOO-support Is ~4 fl

24 Single Beneficiary (Consorzio RFX): due to the specialisation needed to deal with the complexity and
criticality of the activity and the absolute need for a single entity to be responsible for the integration of the
NB system at the NBTF.

25 __Single beneficiary (lPP). Unique facilities: ELISE, MANITU and RADI monopoly situation
26 Activity already approved and now moved from "not credited" to "credited".
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2.1.2.4. CODAC

General support activities for the system definition will be provided in order to be
ready to interface the local controllers in the EU PP with the CODAC developed by
ITER.

Grants

Indicative

Title Deliverables
Time of

Call
Launch

Credited
None

by ITER

Start work for the definition of Report on CODAC

Not the architecture ofCODAC. architecture

credited
Provide technical support for the

Q3/04rational design and Report on local
by ITER implementation of local controller design

controllers &integration

2.1.3. Plant Systems

2.1.3.1. Vacuum Pumping and Fuelling

The work in 200S is divided in the following areas:

• Activities in support ofPrototype Torus Cryopumps (PTC)

• Activities in support of Vacuum Pumping

• Activities in support of Neutral Beam (NB) cryopump and Cold Valve Boxes
(CVB)

• Activities in support of roughing pump trains

Activities in support ofPTC will focus in 200S on~

• Completion of final design, manufacture and testing of the PTC;
o Completion of the design of the Prototype Torus Cryopump (PTe) to achieve

"build-to-print"drawings and finalization of technical requirements;
o Manufacture of the PTC;
o Follow-up contract;.
o Installation of PTC in TIM02 and performance of acceptance tests and of the

the R&D activities to qualify the design, especially cycling/fatigue testing and
cryogenic behaviour.
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o Upgrade of the TIM02 facility, taking into account that it is the only available
EU facility that can be used for testing 1: 1 torus cryopumps. ITER proposes
cryopump operation at lower inlet temperatures (4.3K instead of 4.5K). This
requires an upgrading of TIM02 to allow testing the presently fabricated ITER
prototype torus cryopump under these conditions.

o Support development/design of the vacuum/cryopump instrumentation.
Preliminary studies on integration of some vacuum/cryopump control and
instrumentation system with CODAC.

oAsseJllaASS Issls sflRS PFSlel)'JlS CI)'eJlllffiJl.

Activities in support of Vacuum Pumping will focus in 2008 on:

o Updating of ITER Vacuum Handbook

o Continuation of TRANSFLOW tests with differently shaped cross-sections:
Continue the work with the TRANSFLOW facility to provide more data in the
transitional flow range for ITER-relevant cross-sections and geometries.
Measurements for reference and large height/width ratio (NBI neutralizer slot
geometry) ducts shall be performed with different gas species. Surface changes
of the ITER pumping duct walls will also be investigated.

o Study of the effects of disruption mitigation gas flows on the vacuum pumping
systems. Quantify in details the performance of the ITER torus exhaust and NBI
pumping systems to provide the limitations of the pumping system to cope with
a disruption mitigation event. Different gases will be considered and the injected
total gas amount varied.

Activities in support ofNB cryopumps and CVB will focus in 2008 on:

o Thermal simulation studies for optimisation of manifolds with respect to flow
distribution of cryogens and minimisation of pressure loss in HNB cryopump.

o Manufacture and testing of prototype mockup (4 pieces 0.25m wide, I m high
mock-up cryopanels for operation in parallel) ofthe NBI cryopanels.

o Fatigue tests on bellows for the HNB cryopanels.

o Production of a conceptual design for the remaining types of CVBs.

• fllFlRSF R&Q Ie Ejllalify BssigA ISSRAiEjllSS aAB CVB seffiJleAsAIs.

Activities in support of roughing pump trains will focus in 2008 on~

[Activities to be implemented if the swap "roughing pumps"/"Ieak detection" PPs
will be approved and EU will be in charge of the "roughing pumps" PPJ

o Tests of tritium compatibility with ferrofluidic seals systems:

o Finalisation of technical requirements of roughing pump systems.

o Optimisation study for combination of most suitable pumps in roughing pump
sets with full reconsideration of previous studies and recent developments in
ITER 10.
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• Produce P&IDs for the roughing pump sets, the pipe work, valves and
instrumentation in the Switch-over glove box. Perform necessary calculations to
demonstrate the required pumping speeds for the various gas mixtures with the
chosen pumps.

• Design and produce Roots pump with ferrofluidic seals, magnetic drive and all
metal housing. Test its pumping behaviour with various inactive gas mixtures
and write cost assessment.

• Follow up all activities of industrial partner for design, manufacture, testing and
cost assessment of Roots pump (approximately 1000 m3/h) and write full
specification for tender action.

• Design and produce a screw pump with ferrofluidic seals, magnetic drive and all
metal housing (or other type of pump).

• Follow up all activities of industrial partner for design, manufacture, testing and
cost assessment of250 m3/h screw pump and write full specification for tender
action.
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Grants

Indicative

Title Deliverables
Time of

Call
Launch

Completion of final design for the
PTC and testing of PTC in TIMO-2 Q3/04
to qualify the designll

Activities in
support ofPTC

fiRal R~sR: Up-grading ofTIM02
facilitl ReIlSR: AeeelltaRee tests sf Q3LQ1.
iRe PFetety~e CryeJ9t::lmf;l.

Q3/Q4
Updated ITER Vacuum Handbook.

Credited
Development/design of

by ITER
vacuum/cryopump instrumentation. Q3LQ1.

Activities in
support ofITER Experimental validation of the

conductance code for ITER pipingi!'>
Q3/Q4

fiRal ReIlSR: Impact of disruption
mitigation gas flows on the vacuum
pumping systems.

~

27 __Single beneficiary: (FZK): Unique e,,~eFtisetechnical competences. Unique facility: TIM02 for testing
purposes monopoly situation
Single Beneficiary (FZK). Unique Facility: TIM02 - monopoly situation

29 __Single beneficiary (FZK). Unique facility: ITERVAC - monopoly situation
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Optimisation study on flow
QlM

distribution and pressure loss in
manifolds in HNB cryopumps;!Q.

03/04
Activities for final design ofNB

Activities in cryopump mockup and validation via

support ofNB pumping tests, etc. in TlM02l!.

cryopumps and
CVBs

FiRel Reflsrt sf Fatigue tests on
bellows for the HNB cryopanels. QJlQ1

FiRel RSflsrl SR Ills eConceptual
design of the CVBs.

Q1

Tests ofTritium compatibility with
ferrofluidic seals systemll

Finalisation of technical
Activities in requirements of roughing pump
support of systemFuRelisRal sfleeifiealisR sfllls
roughing pump rsuglliRg flumfl S)·slems. Q1
trains"

FiRal RSflsrt: Optimisation study of
roughing pump sets.

Single beneficiary (FZKl. Unique Facility: THEA monopoly situation
Single beneficiary: (FZK): unique e"peRi.e technical competences (outline design already developedl
and unique facility (TIM02) for testing purposes - monopoly situation
These activities will be implemented if the swap I'roughing pumps"/"leak detection" PPs will
be approved and EU will be in charge of the "roughing pumps" PP

I 3_3__~S!!Jin",g",le,-b",e,"n",efi,-"lc",ia",-ry"-,:,-,(.!-FZ"""K.!-):-,,u"-l1i",q",ue,-~!.!!a,,,ci",li.!Jty,-,(-,-T-,=L.!:>K-,-)=-.!.!m",o",n",op",o",IYLs"-it",u",at",io,,,n
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P&IDs for roughing pump sets, pipe
work, and instrum. in the switch-over
glove box.

Not
credited None None
by ITER

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

Activities in Manufacture of PTC
QlLQ1

support of PTC Follow-up contract ofPTC

Design and produce a Roots pump
with ferrofluidic seals, magnetic
drive and all metal housing

Activities in
Design and manufacture a screw

support of
Credited roughing pump

pump with ferrofluidic seals, Q~

by ITER trainsM magnetic drive and all metal housing.

Follow up of design, manufacture,
testing and cost assessment of
Roughing pumps.

Activities in
support ofNB Manufacture of prototype mockup of

QlLQ1
cryopumps and the NBI cryopanels.
CVBs

Not
credited None None
by ITER

2.1.3.2. Cryoplant and Cryodistribution

The work is divided in the following areas:

• R&D and support activities to ITER

34 These activities will be implemented if the swap "roughing pumps"l"leak detection" PPs will be
approved and EU will be in charge or the "roughing pumps" PP
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° R&D in support of cryoplants and Cryogenic System Design Review

° Support Activities for preparation of Cryoplant Procurement Package

oFinalisatien eftssAnieal rSEjHirsmsnts fer tAs SF)'efllant

The work in 2008 focuses with respect to R&D and support activities to ITER on:

° Numerical flow-dynamic cooling analysis for different plasma scenarios

° Numerical flow-dynamic analysis for transient modes

oReHting efer)'egsnis linss ana sr)'efl1ant tsrmiAatien eel[ flrsliminar)' assign

° Procurement of the cryogenic test loop for the validation of variable heat loads
mitigation strategy

The work in 2008 focuses with respect to R&D on cryoplants and Cryogenic System
design Review on:

° Optimisation of cryoplants design according recommendations from CRYO-2
tasks in 2007

° Support Activities and studies for review of Cryogenic Design

oRs¥isw sf flressss ana flew aiagrams, flressss ana instrHmsntatieA aiagrams aAa
eflsratien meass

The work in 2008 focuses with respect to preparation of cryoplants procurement
package on:

° Optimisation of cryogens management system

_0_Cryogenics Manual including baseline documentation for the cryogenics system
procurement and manufacturing

° Review of process flow diagrams, process and instrumentation diagrams and
operation modes

Grants

Indicative

Title Deliverables
Time of

Call
Launch

Credited Cryogenic Test Detailed engineering, procurement
Q3/04by ITER LOOp35

.'t follow up and installation

35 Launch of activities depends on outcome of splitting of cryoplant to be agreed bstween 10 and EU.
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Cryogenic Design
...

forSupport activities and studies
QJLQ1Review review of Cryogenic Design

(i) Numerical flow-dynamic
Numerical flow cooling analysis for different

Q3/04 (i)
dynamic plasma scenarios and (ii) transients

analysis36U (cool down, quench recovery,
Q1 (ii)

filling, warm up, etc..)

Not
Credited None None
by ITER

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

Procurement of
Cryogenic Test Delivery of hardware Q1

Loop3?.'!.

Optimisation of
Report on the design optimisation Q3/04

cryoplant design

Cryogenics Manual Delivery of the manual Q3LQ1
Credited
by ITER

Process engineering
review

Process and Flow diagrams
03/04

Cryogen Optimization design of cryogens 03/04

36 Launch of activity depends on outcome of splitting of cryoplant to be agreed between (0 and EU. The
numerical flow-dynamic analyses require the use of VINCENTA code. as in ITER. and. due to their
unique technical competence and high degree of specialisation. CEA has to be considered as a single
beneficiary.

J7 Launch of activities depends on outcome of splitting of crvopiant to be agreed between 10 and EU
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management management system for the
system cryoplant

Not
Credited None
by ITER

2.1.3.3. Tritium Plant

The work in 2008 is divided in the following areas:

o Activities in support ofTsotope Separation System~

o Activities in support of the ITER Water Detritiation System (WDSl

Activities in support ofIsotope Separation System will focus in 2008 on:

o Test of a further type column packing--fG¥1 for the Isotope Separation System.
The presently on-going tests showed a too high tritium inventory for first
studied packings requiring a further test.

o Taking account of ongoing revisions to the ITER fuelling rate and other
essential inputs, finalization of the system capacity for ISS

o Studies on overpressure and over:temperature protection for ISS

o Safety studies (HAZOP) for ISS

oCemfllelieA ef eemfleAeAI meellaAieal aesigA (fal3riealieA arawiAg aYailal3le) fer
+8S

oTRIMO aeyeleflmeAI; l3eAellmarkiAg ef Ille eeae flreaielieAs ef Irilillm iAYeAlery
aAa ayAamie resfleAse agaiAsl e)(flerimeAlal resllils iA eraer Ie reallee risk fer Ille
ISS aesigA

Activities in support of the ITER Water Detritiation System will focus in 2008 on

o Finalization of the system capacity for WDS

o Studies on overpressure and over:temperature protection for WDS

oSafety stllaies (Hi\60P) fer 'NOS

oCemflletieA ef eemfleAeAt meellaAieal aesigA (fal3rieatieA ara'.... iAg a¥ailal3le) fer
wgs

oTRIMO aeveleflmeAt; l3eAellmarltiAg ef tile eeae flreaietieAs ef tritillm iA\'eAtery
aAa ayAamie resfleAse agaiAst e)(flerimeAtal resllits iA eraer te reallee risk fer tile
WDS aesigA

-Grants

Indicative

Title Deliverables Time of
Call

Lannch
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Credited Design and R&D Finalization of the system Q3/04
by ITER for Isotope capacity~

Separation System Q3/04
Test of a further type column
packing (CY) for the Isotope
Separation System39

.
Q1

Studies on overpressure, over~

temperature protection and
completion of component
mechanical design

Safety studies (HAZOP) for ISS Q1

Not TRIMO development
credited
by ITER [Not a critical activity. Postponed to

2009 due to lack of manpower1

Credited Finalization of the system
by ITER Design and R&D capacity:!!!

for Water Q3/04
Detritiation Studies on overpressure, over-
System temperature protection Q1

Safety stuElies (HAZOP)

Not Benchmarking of experimental Moved to
credited
by ITER

results against TRIMO 2009

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

R&D for Water
[Not a critical activity. Postponed

Credited MayeEi to 2009 due to lack of
by ITER Detritiation System manpowerlCamflletiaR sf

. .. ..

38 Single beneficiary (FZK>. Unique technical competences.
19 __Single beneficiary (FZK). Unique facility: Tritium Laboratory - monopoly situation.
40 Single beneficiary (FZKl. Unique technical competences
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tIesigfl

Not
Credited None
by ITER

2.1.3.4. Test Blanket Modules (TBM)

The activities to be launched in 2008 include:

• TBMs & TBMs mock-ups design and analyses. HCLL (Helium Cooled Lithium
Lead) and HCPB (Helium Cooled Pebble Bed) TBM Systems analyses and
TBMs design optimization (including instrumentation integration, tritium cycle
modelling, ITER test sequence definition, study of a vertical configuration of
the HCPB TBM, etc.). Detailed design of -l4-TBMs mock-ups for preparation
of fabrication plans. Industry support for the design of 113 TBMs mock-ups.
Analysis of the TBMs with respect to ESPN and Codes & Standards.

• TBMs integration in ITER: Detailed systems integration studies in ITER Port
Pluu.e.!1, Port Cell and Hot Cell .c.!:Kl-and delivery of detailed technical
interfaces requests to ITER (space, RH, etc.). Complementary analyses of ripple
induced by TBMs and assessment of the efficiency of mitigation measures
(correction coils, location of the TBM, etc.).

• TBMs box fabrication development and qualification: Activities for the
development of EUROFER box fabrication technologies will depend on the
availability of EUROFER presently under procurement. Up-to-date information
from the manufacturer indicate that -II t of EUROFER semi-finished products
may be delivered in November 2008, on-time for launching the full scope of
foreseen fabrication development/qualification activities. TSeme iRtermeeiate
Ilreeess ee\'elellmeRt ee~le alse Be eeRe ,,,,itA 9%Cr steel. Ifs~ffieieRt g~refur is
a\'ailaBle, the following activities will be launched: Fabrication of lri cooling
plates using Weld+lG+HIP (combined t~RgsteR iRert gas ',>,'Welding plus hot
isostatic pressure) aRe laser IHIP processes. Fabrication of a Stiffening Plate test
mock-up. Development of alternative fabrication technology for a bent HCPB
cooling plate. Fabrication of FW & Covers test mock-ups (bending after HIP
and bending before HIPweleiRg.j.JoIIP / 2 stell JoIIP / t~Be fermiRg.j.I~IP) up to
medium size bent mock-up. Fabrication feasibility mock-ups for back manifold.
Development of TBM welding simulation tool/models. Investigation of the use
of EB for thick EUROFER plate welding. Fabrication of a dedicated clamping
tool for welding ofTBM assembly mock-ups.

• Functional material development and qualification: Detailed definition and
preparation for realization of Post Irradiation Examination (PIE) of irradiated
berylliumlberyllide samples from HIDOBE-OI irradiation campaign. Design of
irradiation experiment for the newly developed OSi eOrtho-Silicate) ceramic.
Design of facility for production of Be and beryllide for HCPB blanket
applications. Further development and characterization (structural) of Be
pebbles using small grain Be and advanced Be-alloy (Bel2Ti). First
development of an ab-initio modelling tool describing Be behaviour under
irradiation. Update of the PbLi properties database. Further studies of the
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EUROFER corrosion under strong magnetic field. Further technology
development of anti-permeation/corrosion coatings.

• Test facilities development and construction: Preliminary testing of EBBTF
loop performances. Upgrade of the DIADEMO PbLilHe facility in particular
with the procurement of a He circulator.

• Design and development of TBMs ancillary systems in ITER: Detailed
engineering design of the Helium Cooling Systems (HCS) and integration in the
TCWS building. Testing of H extraction systems in TRTEX and analysis of
results. Engineering design of TMSrrES (Tritium Measurement System and
Tritium Extraction System) for HCLL and HCPB and integration in Tritium
Building. Engineering design of the Coolant Purification System (CPS) and
integration in Tritium building. Engineering design of PbLi loop (including T
extraction column) and integration in Port Cell.

• Development and qualification of predictive tools. design and R&D on TBMs
sensors: Coordinated development plan for the TBMs experimental program
and simulation capacity..f~rtAer fl~ie e)'Ramie testiRg sf saek Illate maRifele
fur I [Gbb aRe HGPB. Design of a HCPB Breeder Unit (BU) experiment.
Predictive thermo-mechanical analysis of the pebble bed behaviour in HCPB
BU. Further development and validation of pebble bed code system, Design ofa
HCLL Breeder Unit experiment. Development of electromagnetic CEMLcode
models and sensors, Development of neutronics models and detailed analysis of
uncertainties in view of assessing the margins in Tritium self-sufficiency,
Tritium cycle modelling and tritium sensors development. First steps in the
development of a Magneto Hydro Dynamic (MHO) code for simulating PbLi
flow in Breeder Blankets. Further experiments on MHO on TBM mock-up.

• Project management and technical support: 'Port Master' management, 'TBM
Leaders' management, building and maintenance of the TBMs project baseline
and technical interfaces with ITER including technical and licensing
documentation,
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Indicative

Title Deliverables
Time of

Call
Launch

Credited None
by ITER

HCLL Electromagnetic
fEM}lIntegral (IN1-TBM &
systems analyses

HCPB EM/INJ2I--TBM & system
TBMs design & analyses
analyses

HCLL EM/JN-TBM CATIA
drawings

HCPB EM/IN-J2I--TBM CATIA
drawings

TBMs mock-ups Fabrication drawings for box
design & analyses mock-ups

Interface specifications with RH

Not
Interface specification with HC

credited TBMs integration in Q3
by ITER ITER Interface specification with PP

Interface specification with Port
Cell

Fabrication studies for: HCLL ef
Cooling Plate, HCPB Cooling

Development of Plate, HCLLIHCPB Stiffening
fF'abrication Plate, HCLL/HCPB test meek
technologies foref UJlW
TBMs sub-
components-test fasrieatieA efFirst Wall/cover-test
meek IIJls IHaelt H195

fasrieatieA ef SP test meek IIJl,

Development ofTBM TBM box welding tool

box assembly by specifications

welding Thick EUROFER plates welding
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Back manifold fabrication studies

Detailed engineering design HCS

Detailed engineering design

TBMs anci Ilary TMSITES

systems Detailed engineering design CPS

Detailed engineering design PbLi
loop

Coordinated development plan for
Predictive tools TBM experimental program and

simulation capacity

TBMs project technical baseline
Project management including ITER interfaces
& technical support database, licensing and project

technical documentation

Test facilities
development/upgrade Upgrade ofDIADEMO Q3

Not
41

credited
by ITER Detailed design and analyses of

TBMs mock-ups HCLL TBM prototypical mock-up

design & analyses Detailed design and analyses of
HCPB TBM prototypical mock-up

Definition PIE HIDOBE-O I

BelBe-alloy Design production facility BelBe-
development & alloy
production Q4Development & characterization

BelBe-alloy

Design of irradiation experiment
Breeder development for new OSi pebbles
& characterization

PbLi database update

Corrosion studies &
Experimental study ofEUROFER

mitigation
development

corrosion under magnetic field

41 __Single beneficiaries ("'MiA aAd CEA). Unique facilities: "'BBTI' (13~lgA) and DIADEMO (CEA)~

monopoly situation.
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Technological development of
anti-corrosion coating

Thermal-hydraulic models
Not development and qualification

Credited
by ITER Design of BUs experiments

Pebble bed thermo-mechanical
models development &
qualification

Predictive tools and EM models and sensors
sensors configuration

Tritium cycle code & sensors
development

Neutronics models and analyses of
uncertainties

MHD code development &
qualification

'Port Master' technical data base &

Project management report of activities

& technical support 'TBM Leaders" technical database
and report of activities

Test facilities
development/upgrade Preliminary tests report on EBBTF Q4
42

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

Credited
None

by ITER -

Not TBMs design & Industry support for the design of
Q4

credited analyses 1/3 TBM mock-ups

42 __Single beneficiaries (ENEA-afl4-Gf:A). Uniqne facilities: EBBTF (ENEA),~+iMG-fGl;AJ=
lllOIlOpolv situation.
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by ITER Fabrication of a dedicated
TBM box assembly clamping tool for welding 6-cells Q4
by welding

mock-up

2.1.3.5. Materials Development

The activities in 2008 shall include EUROFER and ODS (oxide dispersion
strengthened) EUROFER aREI SiC SiC esmllssites far RlRetisRal alllllieatisRs.

(A)EUROFER

Material characterization and investigation of performance limits of both base
material and welds for use in TBM have highest priority. Individual tasks to be
performed are listed for material characterization, fabrication qualification, data base
and technological issues individually below:

Material characterization for TBM use.

• Acceptance tests and mechanical characterisation of EUROFER heat procured
in 2006.

• Post irradiation experiments of irradiated EUROFER & EUROFER joints
(previously launched campaigns).

• New irradiation experiments on various EUROFER joints (1-3 dpa) and
EUROFER base material.

• Microstructural characterization of irradiated material using SANS (Small angle
neutron scattering) and TAP (atomic probe tomography) techniques.

Material irraEliatisR iss~es far DeMO,

olrraEliatisR sf Fe 54 eRrieAeEl eUROFeR samllies ( ts 2Q 3Q Ellla) ts assess tAe He
effaet,

oSt~Elies SR He effeets tArs~gA R irraEliatisRs aREI m~lti iSR Beam el!llerimeRts.

Fabrication Oualification.

Qualification of weld properties. In depth studies of different fabrication processes,
weld-geometries and heat-treatments are needed to determine design allowable
quantities and reliability of the component. New joining techniques (diffusion
bonding, solid HIP), never been used in nuclear components and not included in any
existing code framework have to be fully qualified from scratch. Tasks to be
launched include:

• Metallurgical and mechanical characterization of welds (different plate
thickness and joining technologies), i.p. qualification of diffusion bonded
EUROFER.

• Fabrication of welds (different plate thickness & methods) for irradiation
campaigns.

• Improved reliability of welds by improved technology (eg thermally by pre- and
post-HT during fabrication).
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• Neutron analysis & local welding modelling (to quantify effect of residual
stresses and distortions during welding and of post weld heat treatment).

• Development of qualification procedures for new joining technologies not yet
included in the ITER SOC (Structural Design Code), eg diffusion bonding and
hybrid processes. Support of industry needed.

• Continuation of investigation on irradiation performance limits of welded
material (technologies not yet investigated like hybrid methods).

Development of Materials Data Base and Design Rules

TBMs will be operated in the region of non-negligible creep, which implies that
"high temperature" rules have to be applied. These rules currently are not within the
ITER codes and standards and have to be developed, justified and verified.

Tasks to be launched include

• Update Data Base and Structural Design Criteria Appendix A.

• Development of design rules for structural materials with low ductility.

• Development of HT (high temperature) design rules with special emphasis on
validation experiments.

• Studies on fracture-toughness (ductile-to-brittle-transition) modelling aiming to
implement rules in SOC.

• Activities on coatings, corrosion, compatibility (continuing work form TW6)
should include:

• Investigations on hydrogen trapping mechanism in structural materials and weld
joints for modeling of hydrogen embrittlement

• Characterization and measurement of diffusion coefficients, permeability and
solubility of H (-isotopes). Studies on compatibility with LiPb using existing
loops for modeling purpose.

• Characterisation of advanced coatings (W, Er and Al based). i.p. mechanical
properties and corrosion resistance.

(B) EUROFER ODS steel

Issues and near-future activities will focus on fracture properties fabrication
processes, investigations on reliable joining techniques. Tasks to be launched
include:

• Improvement of fabrication processes for ODS-EUROFER (e.g. of milling
processes) .

• Studies on the stability of the oxide particles under irradiation and high He & H
concentrations (to verify the ability of trapping He near the oxide particles).

• Joining technology development for ODS/ODS and ODS/conventional
EUROFER;

• Permeation & corrosion studies.
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(C): SiC-SiC as functional material (‘SiC-dual’) 
A fabrication contract was placed in March 2007 to produce SiC-dual materials 
with low thermal and electrical conductivities for use in flow channel inserts. 
Tasks for its characterisation to be carried out in 2008 include  

• Measurement of electrical and thermal conductivities,  

• Measurement of elastic and mechanical properties (tensile strength, shear 
strength) and delamination., 

• Compatibility with Pb-Li (possible infiltration would change electrical and 
thermal conductivity). 

• Start neutron irradiation campaign and PIE representative of the in-service 
conditions in TBM. 

   [The activities are postponed into WP2009 because of delays in the production 
of the SiC-SiC-plates for Dual-Coolant concept.] 
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Grants 

 Title Deliverables 

Indicative 
Time of 

Call 
Launch 

Credited 
by ITER 

None None  

Not 
credited 
by ITER 

Qualification of  
EUROFER for TBM 
use  

Irradiation campaigns for 
EUROFER base material and 
weld qualification 

Qualification program for base 
and weld material  including 
compatibility issues 

Irradiation campaigns for weld 
qualification 

Development of rules to be 
applied for EUROFER 

Various others  
Q3 

Maintenance of data base 

Qualification program for base 
and weld material  including 
compatibility issues 

Development of rules to be 
applied for EUROFER 

Other technological issues 

Development: 
EUROFER ODS 

Optimisation of mechanical 
properties 

Improvement of fabrication 
processes  

Studies on stability of nano-
clusters 

Q3/Q4 

Development of SiC-
Dual 

[Postponed to 2009 due to  delays 
in production of the SiC-SiC- 
plates for Dual-Coolant concept.] 

Qualification of SiC-Dual  
material fabricated by industry in 
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__________ 1;2!GQ(l:Q77i:!l~QlGQ&8------1----
Procurements

Indicative

Title Deliverables
Time of

Call
Launch

Credited
Noneby ITER

Not Industry contract in Applicability of design-codes for
credited support of design code Q3/Q4
by ITER development

EURQFER welds

2.1.4. Buildings

2.1.4.1. Reinforced concrete and Steel Frame Building

All the design activities for the preparation of the functional specifications for
buildings are geing Ie se included in the pre AlE contract to be placed by IQ and
covering all the scope of work needed to reach the level of preliminary design from
which EU can take over the detailed design as part of its in-kind contribution. The
only exception is left in the area of Hot Cell Design were activities of optioneering
and value engineering are still requested by IQ. Additional resources are required for
support for the preparation of the Architect Engineer Contracts

Resources are required for independent cost and schedule evaluations and
verifications.

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

Engineering Support to ITER
within General Task Agreement
on "CAD Engineering Works to

Credited Support ITER Procurement Technical. costing and Q3/Q4
by ITER Arrangement Specification" - scheduling reports

Subtask 16

Not Independent expertise on cost, Technical, costing and
Credited schedule and selected technical

scheduling reports
Q3/Q4

by ITER issues
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2.1.4.2. Power Supply Systems

The main activities foreseen in the areas of the AC Pulsed Power and SSEPN
systems during 2008 in support ofITER for the procurement are:

. WAils seRlS eftAsss asti'o'itiss Aavs SSSR j9FsliRliRaFiI)' iasRtifisa (s.g. finalisation of
technical requirements for the first Procurement Arrangements

Definition of the qualification procedure for low-voltage components with respect of
operation in presence of magnetic field), it is alse S)(j9sstsa tAat seRlS aaaitieRal
aiFsst s~j9jgeFt ts tAe ITeR j9Fss~FeRlSRtasti\'ities will se Fe~~sstsa S)' [0 a~FiRg tAS
yellf.

Grants

Indicative

Title Deliverables
Time of

Call
Lannch

Definition of test
specification and equipments

Credited for qualification of low-
Technical Report lliby ITER voltage components under

ITER reference magnetic
field

[Grant modified and
redefined as credited

Support for following up of activityJTesARisal
ReesFts SR tAe fellsw ~eNot the qualification contract and

credited supervision TssARisal RSj9sFts SR tAS
by ITER

fells',>,' ~j9 aRa
s~j9SFvisiSR

Procnrements

Indicative

Title Deliverables
Time of

Call
Lannch

Support to 10 for the

Credited
finalisation of technical

DrawingsF'iRal FSj9SFt ts
by ITER

requirements in the PA~
SS j9FSj9arsa witA ITeR lli

drawings ofSSPSN
schematics
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Support to 10 for the
finalisation of technical
requirements in the PA:

Technical Specificationssupport to the preparation of
Q1

Technical Annexes to
Procurement Arrangements
for Power Supplies (WBS 4.1
&4.3)

[Postponed. Probably to
be included into ITER
procurement) RellsRs sf
tAe tests

Not Qualification of components

credited in presence of magnetic field

by ITER RellsRS aftlle tests
Costs and schedule analysis

Rellsrt witll setails sf
6SStS aRS s61lesHIe
aRal)'sis

2.1.5. EngineeringSupporl

2.1.5.1. Engineering Analyses (temporarily including Code and Standards)

As a result of the modification to ITER baseline requirements, it is foreseen to launch
a number of engineering analyses in support of the modifications required and their
cost optimization.

In 2008 the following areas of activity are foreseen:

• Mechanical Stress Analysis (Magnets, Vacuum Vessel, Blanket, Divertor);

• Civil Engineering Stress Analysis (Seismic Design of Buildings and design
optimisation of structural elements);

• Electromagnetic analysis (e.g. simulation of ferromagnetic materials and
passive conductive loops in the ITER buildings to evaluate effects on plasma
performance and shielding);

• Neutronics analysis in support of evaluation of radiation fields in tokamak
complex for the evaluation of radiation shielding needs, requirements for
components qualification under ionising radiation, evaluation of radiation doses
for operators and maintenance personnel.

• Code and Standards . Within the framework of these analysis contracts the
following activities are foreseen:
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o Completion of the code and standard work on the preparation of the In-Vessel
components Code for the design verification of all ITER in-vessel
components.

• lAtegfatisA ts tlte IlFellaFatisA sf esse aAS staAsaFSs reF IHlilsiAgs;

Grants

Indicative

Title Deliverables
Time of

Call
Launch

Electromagnetic analyses Report of tasks on em
!ill:framework contract analyses

Mechanical analyses Report of tasks on Q1Credited framework contract mechanical analyses
by

[Cancelled: alreadyITER
Neutronic2 analysis included under "Nuclear
framework contract Data"] Rellsrt sf tasks SA

AelltF8Aie aAalyses

Electromagnetic analyses Report of tasks on em Q1
framework contract analyses

Not Mechanical analyses Report of tasks on Q1
framework contract mechanical analysesCredited

by [Cancelled: already
ITER Neutronic analysis included under "Nuclear

framework contract Data"] RellsFt sf tasks SA
AelltFsAie aAalyses

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

Electromagn. analyses
framework

contracteleetFsmagAetie Report of em analyses QJLQ1.
aAalysis sf iA "esseI

Credited esmllsAeAts
by ITER

Mechanical analyses Report of mechanical
Q3

framework contract analyses

Neutronic analyses framework Report of neutronic QJLQ1.
contract~' " analvses n r ..,
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slr~61~ral aRalyses slr~61~ral aRalyses

Thermohydr. analyses Report on thermo-
framework contractSlr~61~ral hydraulics

Q1eesigR 6rileria fer iR >/essel analysesRe\'isisR ef llle
6SFRJlsReRlS oode

Structural design criteria for
Revision of the code Q1in-vessel components

Electromagnetic analysis
Report of EM analyses QJLQ1framework contract

Mechanical analyses Report of mechanical
QJLQ1framework contract analyses

No additional work

Not
requiredReesrl SA

Credited
Revision of structural design lllerFRs ll'lera~li6s

by ITER
criteria for buildings aRalysesReJlsrt SR llle

reyisisR wsrk SR llle
6rileria

Thermohydr. analyses Report on thermo-
Q1framework contract hydraulics analyses

Civil engineering structural Report of civil structural
Q1analyses and optimizations analyses

2.1.5.2. Technology and Fabrication Methods

The implementation of the qualification programme requested for the construction of
the vacuum vessel (QA programme for Non Destructive examination Methods and
Welding qualification according to requirements of the revised version ofRCC-MR).
Resources are already allocated in the relevant procurement areas and shall be
transferred 10 this line ofactivity as needed.

2.1.5.3. Safety

A. R&D in support of ITER licensing

ITER related "R&D" activities will include tasks dedicated to progress in knowledge
of issues mentioned in the ITER Preliminary Safety Analysis Report RPrS and its
supporting documents. The corresponding activities will concern:

• Combined hydrogen/dust explosion experiments for computer code models
validation.

• In vessel dust management (mobilization, diagnostic, removal)

• Modelling of busbar arc behaviour and consequences and continuation of
related small-scale experiments.
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.Wasle maAagemeAI slHsies feF melal wasle selFilialieA e)' melliAg wilA eHeeliAg
aAS wilA eeAIFel (IimilalieA) eflFiliHm segassiAg eHI eflAe wasle flaekages.

B. "Design" activities in support of ITER licensing

ITER related "design" activities will concern:

• The ALARA application to Occupational Radiation Exposure based on ITER
design evolution.

• Computer code development for simulation of combined Hydrogen/dust
explosion,

• Supporting safety analyses to follow the design evolution: Revision of some
accident sequences, complementary accident sequence analyses, se\'eleflmeAI
aAs \'alisalieA efsafel)' Fele'iaAI eemflHleF eeses.

• ITER waste management and on-site storage studies.

C. Safety related activities for EU Test Blanket Modules

Safety assessment ofEU Test Blanket Modules will continue to a level acceptable to
obtain their license to operate. The activity will include development of computer
codes and computer code models, and their validation, as requested by the licensing
authority.
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Indicative

Title Deliverables
Time of

Call
Launch

Report on combined H2/dust Ql
explosion experiments and on dust
management43

R& D in support of
ITER licensing

Report on Busbar Arc (models & Q3/04
experiments)44

Reflsrt SR Metal aetritiatisR aRa
tritium sutgassiRg

Credited Report on Occupational Safety Q3~
by ITER (ORE) and ALARA

Report on supporting safety
analyses to follow ITER design Ql

"Design" activities Report on combined H2/dust
in support of ITER explosions computer code Ql
licensing development

Report on ITER waste management
Q3/04& on-site storage

Reflsrt SR aeyelSflmeRt aRa
'.'al iaatisR sf HU esmfluter esaes

Support and
develop safety

Training sessions and Final Report Q3/04
knowledge in the

Not
fusion community

Credited Report on development of computer Q1
by ITER Safety activities for codes for EU-TBMs safety

EU Test Blanket
Modules

ReDort on safety assessment of EU 04

4l __Single beneficiary (FZK). Unique facility: HYDEX monopoly situation
44 __Single beneficiary (FZK). Unique facility: LONGARC- monopoly situation.
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___...l.- I_T_B_M_S ---'--- _

Procurements

Title Deliverables Indicative
Time of

Call
Launch

Credited Support design for dust Final Report ill.
by ITER explosion and dust

management mock-ups

Occupational Safety (ORE) Final Report Q3iQ1
andALARA

Supporting safety analyses to Final Report Ql
follow ITER design

Not
Credited
by ITER None

2.1.5.4. Waste Treatment and Storage and Radiological Protection:

Activities are postponed to 2009: Till the general definition of the hot cell is not
completed it is considered premature to release such contracts.

A ~reliminary aesign is neeaea te eem~lete the regulatery files ana te ae...ele~ the
interfuee with the Hest Ceunt!)' Faeilities fer waste sterage The aesign efthe ~art ef
the faei/it), regaraing ais~esal ef the nen raaieaeti ...e waste neeas te Be antiei~alea

wilh reslleel te raaieaeli"e wasle sinee Ihe Illant eenslruetien aeli ... ilies are geing Ie
Ilreauee .....aste Reeding Irealment

The aesign aeli ... ilies will Be eeerainalea '""ith e~ui ...a/enl aeli ... ities Ilerfermea B)' Ihe
Hesl Ceunl!)',

Procurements

Indicative

Title Deliverables
Time of

Call
Launch

Credited Preliminary aesign effaeilil)' Teehnieal rellerls ef
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by ITER witA aetails fer a ~ert sf it BesigR

Not
PrelimiRaF)' aesigR sffaeilil)' TeeARieal re~srts sf

Credited
by ITER

witA aetails fer a ~ert sf it BesigR

2,1.5.5, Nuclear Data

The following activities are planned in 2008:

Development of tools, improvements/update of Nuclear Data and supporting
experiments and validation in support of ITER activities

• Further development and upgrade of European Fusion File (EFF) and European
Activation File (EAF) as a source of nuclear data for ITER, TBM and DEMO
design and safety studies: General purpose data evaluations for so, 53,5·Cr.

• Benchmarking of the updated and extended Cr nuclear data evaluations,

• Development and validation of advanced numerical methods and computational
tools,

• Integral benchmark experiments for data validation,

Nuclear Data studies/experiments in support ofTBM activities

• Detailed evaluation and assessment ofthe performed neutronic experiments on
the TBM-HCLL mock-up with emphasis on Tritium Production Rate (TPR),
neutron and gamma ray flux and spectra, and nuclear data accuracy,

• Integral activation experiments covering activation of materials relevant to
TBMs,

• Neutronic analysis of Be and ceramic breeder materials including possible
impurities (e,g, U, Co) in fusion relevant neutron spectra to assess the formation
of undesired activation products,

• Neutronic analysis ofPb-Li eutectic alloy in fusion relevant neutron spectra
related to the formation of transmutation products (e,g, Bi, Po, Hg, TI) aimed at
determining acceptable level of the specific impurities,

• Development of measuring techniques for the TBMs and - if possibly - some
additional measurements on the HCLL mock-up,

Nuclear analyses for design calculations as required by the ITER Organisation and
IFMIF

The costs for these calculations are not included here as they are part of the various
systems/components to be supplied in-kind to the ITER Organisation and IFMIF­
EVEDA and part of specific design activities,

Grants
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Indicative

Title Deliverables
Time of

Call
Launch

Credited
None None

by ITER
-

Improvement and validation of
Development of tools, the EFF and EAF library

improvements of
Nuclear Data and Methods for Monte Carlo based

ill.experiments/validation uncertainty calculations
in support of ITER

activities Calculation of cross sections for
Cr isotopes up to 60 MeV.

Assessment of the performed
neutronic experiments of the

Not HCLL mock-up

credited
Integral activation experimentsby ITER Nuclear Data
for materials relevant to TBMsstudies/experiments in Q1

support ofTBM Neutronic analysis of
activities transmutation products of

impurities in PbLi

Development of measuring
techniques for the TBMs

2.1.6. Activities resulting from the ITER Design Review, in support of ITER
Organisation and independent cost evaluation of EU procurements for ITER

Based on the result of the ITER Design Review it is envisaged that some voluntary
activities will be carried out in support of the ITER Organisation to reach a new
ITER Baseline.

Support will be provided to 10 in the preparation of Procurement Packages technical
specifications.

In addition, an independent cost evaluation of the ED procurements for ITER will be
launched.

2.1.7 Voluntary contributions of the EU Associations, coordinated by EFDA

In the framework of the ITER activities, Europe is also carrying out some physics
R&D work on items that are currently not included among the ITER Procurement
Packages. Such activities are financed through voluntary contributions of the EU
Associations, coordinated by EFDA. EFDA indicates that the elaboration of the
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ITER relevant programme of activities will be done in close collaboration with F4E
to ensure the closest match to the needs of the ITER Organisation. These activities
include among others, development of ITER relevant diagnostics, heating and current
drive systems, detritiation systems, coordinated activities on Plasma Scenario
Development for ITER, scenario modelling and R&D activities on specific physics
issues.

Diagnostic R&D includes the testing and validation of new/improved techniques,
demonstration of routine use and demonstration of durability, reliability and
robustness; in particular, in the area of the measurement of fusion products (alphas,
gammas and neutrons) and plasma wall interaction diagnostics (thermography and
erosion monitors). Some diagnostics can only be adequately tested at JET, given its
unique capability to operate with Tritium and Beryllium.

Lower Hybrid Heating R&D includes the proposal to further develop actively cooled
Passive Active Multi (PAM) junction launcher technology in view the design of an
ITER LH launcher.

In the area of Plasma Wall Interaction, specific R&D activities will be carried out to
the study plasma loads on ITER plasma facing material/components (especially
during transients) and to determine Tritium retention rates in materials, approaching
ITER conditions. Various detritiation techniques are studied in laboratory
experiments and some in-situ demonstration done/foreseen on tokamaks. The
purpose is to select the most adequate techniques and ultimately propose a choice to
F4E for possible application on ITER.

Plasma scenarios applicable on ITER will be developed on the various tokamaks,
with a strengthening of the integration of all achievable relevant conditions,
including, in particular, those relating to the wall materials and power loads.

ITER scenario simulations have been conducted and should continue on the basis of
specifications provided by ITER and passed through F4E.

2.2. DEMO

There are no specific activities foreseen for DEMO in addition to the activities in
the Test Blanket module part (see chapter 2.1.3.4) and in the Materials Development
part of the programme (see chapter 2.1.3.5).

3. BROADER ApPROACH

The European contributions to the Broader Approach Activities are financed to a
large extent by contributions in kind from the following Members of F4E: France,
Germany, Italy, Spain~Switzerland_al1d l')clgiu1]{5. Where no contribution by these
Members is foreseen, the contribution will have to be financed by the F4E budget.

45 To be confirmed
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3.1. Contributions expected to be provided by Members of F4E:

For the contributions set out below to be provided by Members of F4E, Procurement
Arrangements will be concluded in 2008 between F4E and the Japanese
Implementing Agency, subject to the conclusion of corresponding back-to-back
procurement arrangements between F4E and the Member concerned:

• Satellite Tokamak Programme

eCI)'oSlal (SJlaiR): iRsl~aiRg somJlleliRg aesigR aRalesllRisal SJleSiHSalioRs far
IRe Cryoslat.

oMagRel (Ilal)' aRa f'raRse): semJllele ~~aliHsalieR far IRe Tf' seRa~slor aRa
HRalise lesRRisal SJlesiHsalieRs Ie iRiliale IRe Jlres~remeRl of IRe eeRa~slor,

IRe easiRgs raw malarial , IRe leeliRg aRalRe eeil wiRaiRgs,

eeCRf' (llaly, f'raRee, SwilzerlaRa): GyrelreRs, MagRels, aRa Power S~JlJllies.

eC~rreRl Leaas (GermaR)'l: HTS Malerial Jlros~remeRl, lesl faeilily.

eCeil Pe'Ner S~JlJlliesIQPS (llaly, f'raRee):.

eCryegeRie S)'Slem (f'raRse): allRe~gR Re Raraware Jlree~remeRl eORlraels are
fareseeR iR 2998, iRa~slrial sl~aies will Raye Ie ee Jlerfarmea iR JlreJlaralieR
far Jlros~remeRlsIe ee slartea iR 2999.

• IFMIF/EVEDA

o Accelerator:

o Engineering design of HFTM (Germany)

o Irradiation Tests in Fission Reactor (Belgium46
• Spain. Germany)

o Other Engineering Validation Tasks. including He-Loop, Medium Flux
Modules and Neutronics (Germany, Spain, Switzerland, BelgiumS

o Other Engineering Design Tasks, inducing remote handling, Test Cell,
Low flux modules (Spain, Germany, Italy)

o Target Facilities: Lithium loop (Italy, BelgiumS

o Irradiation of mock-ups in fission reactor (Spain, Germany, Belgium~

eAseeleralor: [Rjeeler (f'raRee)

eAeseleraler: Rf'Q (Italy)

oAeee[eralor: DTL (f'raRse, SJlaiR)

eAeee[eralor: Beam D~mJl (SJlaiR)

eAeee[eraler: Rf' Se~rees amJlIiHers (f'raRse)

eAeee[eraler: Rf' Se~rees Power S~JlJllies (SJlaiR)

46 To be confirmed
41 To be confirmed
4S To be confirmed
49To be confirmed
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eTest Fasilities: bew PressHre HeliHm beell (SllaiR, GermaRy, Swil2oerlaRe!)

elrrae!iatieR efmesk HilS iR fissieR Feaster (SllaiR, GermaRy, QelgiHm~

eTarget Fasilities: bitlliHm Ieee fltaly)

• IFERC

o Procurement arrangements for the DEMO R&D (Italy, Switzerland, Spain,
Germany, eessislY Belgium 51

). These procurements have no financial
impact on the budget of F4E.

F4E will also conclude Procurement Arrangements for contributions to be provided
by Japan to the Broader Approach Activities. These Procurement Arrangements will
have no financial impact on the budget ofF4E.

3.2. Contributions by F4E

F4eFusion for Energy will provide a cash contribution to the common expenses of
the IFMIF-EVEDA Project Team for 2008 for an amount of 0.152kBAUA (Broader
Approach Unit of Account. IkBAUA = 678 kEuro).

Gele! Test Fasilit·y (F4 e) : BeiRg eR tile sritisal Ilatll, a sHe!get is allesatee! fer e!esigR
astivities aRe! iRitialllresHremeRts fer tile sele! test msility te se semllietee! iR tile first
Ilalf ef 2QQ8 te Ilrellare fer tile sele! test ef tile 18 seils te se Ilrevie!ee! sy tile eU te
JallaR. BeiRg eR tile sritisal Ilatll ef tile Satellite Tekamal, Pregramme ssllee!Hle, tile
sail fer teRe!er aRe! seRtrast fer tile sele! test msility slleHIe! se semllietee! earl)' iR
200&

4. OTHER ACTIVITIES

4.1. Appointment of Experts for Technical Assistance to F4E

Fusion for Energy will launch a call for expressions of interest for individual experts
to provide technical assistance in a number of specific areas related to ITER and the
Broader Approach.

50 To be confirmed
SI To be confirmed
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ANNEX 2
ESSENTIAL SELECTION AND AWARD CRITERIA FOR PROPOSALS

As regards grant actions referred to in this work programme, the essential selection and award
criteria, in accordance with Articles 165 and 166 of the Implementing Rules of the Financial
Regulation, are:

Essential Selection Criteria

- The applicants' technical and operational capacity:

professional, i.e. scientific and/or technological competencies, qualifications and
relevant experience required to complete the action.

The applicants' financial capacity :

stable and sufficient sources of funding in order to maintain the activity
throughout the action.

Essential Award Criteria

- Relevance of the proposal to the expected results.

- Quality of the proposal with regard to the objectives and priorities set out in this
work programme and in the relevant call for proposals.

- Efficiency of the implementation as well as of the management structure and
procedures in relation to the proposed action.

Budget and cost-effectiveness in particular with regard to the objectives and the
respected results.

With regard to the specific action, more details will be provided in the call for proposals.
Evaluation scores and weighting will also be given in the call for proposals.

A proposal which does not fulfil the conditions set out in the work programme or in the call
for proposals shall not be selected. Such a proposal may be excluded from the evaluation
procedure at any time.

The timetable and indicative amounts for the actions are defined in this Work Programme.
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ANNEX 3

MAXIMUM REIMBURSEMENT RATES FOR GRANTS

The upper limits for the reimbursement of eligible costs for grants are laid down in Article
153 of the Implementing Rules of the Financial Regulation of the Joint Undertaking and are
summarised in the following table.

Research and technological 40%
development activities

Demonstration activities 40%

Coordination and support 100%
actions

Management, audit certificates 100%
and other activities
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