                                                [Dust & Tritium Management]

 [WP09-SCF-01]

[image: image2.png]EFDA

EUROPEAN FUSION DEVELOPMENT AGREEMENT




[01/04/2009]

EFDA WORKPROGRAMME 2009

Call for Proposals

Emerging Technologies

Superconductors for Fusion Application
Index

Index

31.
Introduction


32.
Objectives


43.
Work Description and Breakdown


Error! Bookmark not defined.3.1.1 WP1: Re 1,2,3 Superconductor


53.1.2 WP2: MgB2 Superconductor


74.
Milestone&Deliverables



5.      AssociatioProposal……………………………………………………………………..8
8Table 1 - Indicative Mobility Support




1.
Introduction 

At its meeting in Prague on the 24th of March 2008, the EFDA Steering Committee approved the amendment of the EFDA 2009 Work Programme, including tasks on Superconductors for Fusion Application. This Call relates to the preparation of a Task Agreement covering these activities and to be implemented on the basis of the provisions given in Art. 5 of the EFDA Agreement. The EFDA SC has agreed to conduct these activities under baseline support within an overall ceiling of 4 ppy.
2.
Objectives

Nb3Sn and NbTi are the reference options for DEMO magnets, with specification for the magnetic fields not exceeding 14 and 9T respectively
. NbTi already fulfils the specifications for the PF outer coils for European DEMO and reactor concepts.  Nb3Sn will be used for the ITER central solenoid and toroidal field coils, and the conductor and coil has been subject of extensive and successful studies and R&D. Furthermore, considerable feedback is expected from on-going projects (ITER, JT-60SA and EUDIPO). There is a consensus that only an optimisation programme is needed to achieve the foreseen DEMO requirements with Nb3Sn and that such a programme will optimally be launched after the feed-back from the above mentioned projects is available. Therefore, no specific activity related to either NbTi or Nb3Sn is presently proposed under the EFDA work programmes.

However, power Plant Conceptual Studies
 have shown that the cost of the magnet systems contributes approximately 30 % in the overall capital investment foreseen for a fusion reactor. Moreover, the requirement to operate these coils at 4K results in a complex cryogenic system, including the need for a secondary vacuum. It is therefore recommended to launch an R&D programme in order to assess alternative superconducting materials, aiming at magnet operation at liquid nitrogen temperature and/or cheaper manufacturing costs.

The main specifications for a superconducting coil in a Tokamak reactor environment are:
1) High operating current (> 20 kA) 

2) High field at the conductor (up to 14 Tesla) 

3) AC loss optimization 

4) Mechanical loads 

5) Electrical stability and quench protection

6) Radiation (neutron) resistance

7) Higher TCS would offer lower operating costs, saving of refrigerator investment and with sufficient high Tcs make the machine construction simpler

The combination of these requirements is specific to fusion applications, so that the necessary R&D developments must be carried out by the fusion community itself.

EFDA proposes to launch a first stage of activities in preparation of a possible R&D programme in order to assess the potential, against these specific fusion requirements, of promising superconducting technologies for DEMO. 

Among various high temperature superconductors, two candidates RE-123 and MgB2 have been identified.

3.
Work Description and Breakdown

There are two main Work Packages:


- WP1: Re 1,2,3 Suprerconductor


- WP2: MgB2 Superconductor

For each package a breakdown in tasks is defined.

3.1 Work Breakdown
In a first medium term programme, which could cover the period 2010-2012, scalable cable concepts should be identified which are promising for a Superconductor fusion cable for DEMO. This work concentrates on issues that are fusion specific, only. 

Such cable concepts shall offer 

· A scalable design that allows to reach in a later stage currents in the tens kA range

· The possibility to achieve high magnetic fields up to 14 Tesla for TF coils and CS and/or 8T for PF coils
· An integrated approach for ac loss optimization

· Good mechanical strength to withstand electromagnetic forces

· Sufficient electrical stability and quench protection to allow safe fast discharge

· The prospect of good radiation resistance even for the neutron flux of DEMO

· A sufficient high TCS to make such a development desirable

To demonstrate the feasibility of such scalable cable concepts, one should aim at building and testing small insert coils using RE-123 and Mg B2 materials within the frame of this programme.

These multi-turn demonstrator coils with a few kA in a back-ground field of several Tesla can serve as a proof of principle that RE-123 and/or MgB2 can be used for fusion application.
WP1( In order to prepare a decision of the EFDA Steering Committee on a possible medium term programme on Re-123 Supraconductor (along the lines mentioned above), it is proposed to conduct in the frame of the EFDA 2009 work programme a preparatory task aiming at:

· elaborating an outline project description for the insert coil test mentioned above; 

· defining precisely the stages of development necessary to realise this insert coil, with a clear set of milestones and yearly deliverables (in particular the following phases shall be detailed: design, procurement, installation and commissioning);

· assess the resources (manpower and procurement) required according to a detailed work breakdown.

This preparatory work will be implemented under baseline support. 

Work shall be completed by December 2009. The work includes the drafting of an R&D programme on RE-123 (including the fabrication and testing of a small, multi-turn demonstration coil), which will be assessed by EFDA and could serve as a basis for presenting a further programme at the EFDA SC.
WP2( In order to prepare a decision of the EFDA Steering Committee on a possible medium term programme on MgB2 Supraconductor (along the lines mentioned above), it is proposed to conduct in the frame of the EFDA 2009 work programme a preparatory task aiming at:

· elaborating an outline project description for the insert coil test mentioned above; 

· defining precisely the stages of development necessary to realise this insert coil, with a clear set of milestones and yearly deliverables (in particular the following phases shall be detailed: design, procurement, installation and commissioning);

· assess the resources (manpower and procurement) required according to a detailed work breakdown.

This preparatory work will be implemented under baseline support. Work shall be completed by December 2009. The work includes the drafting of an R&D programme on MgB2 (including the fabrication and testing of a small, multi-turn demonstration coil), which will be assessed by EFDA and could serve as a basis for presenting a further programme at the EFDA SC.
3.2 
JET related activities

There are no JET related activities.

3.3 
Publications

A list of publications in the open literature based on the results of the 2009-WP will be established after completion of the tasks.

4
Milestones&Deliverables. 

The following table gives the main milestones and deliverables requested for each WP defined:

	Time
	M or D
	Description

	T0
	M1
	Kick-off meeting

	T0+3 months
	M2


	Review meeting



	T0+8 months
	M3
	Presentation of a pluri-annual R&D programme 

	T0+8 months
	D3
	Final report


5.
Association Proposal

The Associations are requested to complete the Association Response Tables attached:

Table 1: Indicative Mobility Support

Table 1 - Indicative Mobility Support


[image: image1.emf]Year Estimated 
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trips
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number of staff 
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Estimated total 

cost (k€)

Purpose of trip

2009

Total 0 0 0

Association:


� Such values are considered as maximum in Europe but not in the US or in Japan.


� D Maisonnier et al., Nuclear Fusion 47 (2007)





� To be included in the Association’s annual mobility plan
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		Table 4

		Indicative Mobility Support [1]

		Association:

		Year		Estimated number of trips		Estimated number of staff involved		Estimated total cost (k€)		Purpose of trip

		2009

		Total		0		0		0
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