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IEA IMPLEMENTING AGREEMENT ON CO-OPERATION ON THE

LARGE TOKAMAK FACILITIES
Annual Progress Report (June 2006 to May 2007) of the

Executive Committee
Executive Summary

1. Mission of Large Tokamak Implementing Agreement and relevance to the international fusion program

The objective of this Implementing Agreement (IA) is to enhance the scientific and technological achievements of the Large Tokamaks (LT) by means of co-operative actions for the advancement of the tokamak concept. This IA is one of the largest co-operations among the fusion IA’s under the IEA. The achievements of the large tokamaks under this IA provided essential data and operating experience for ITER and the advancement of the tokamak concept.

2. Current foci and objectives of LT IA

Current foci of large tokamak experiments are energy confinement (dependence on plasma pressure, collisionality and aspect ratio); dependence of density peaking on collisionality; control of plasma instabilities (resistive wall modes, neoclassical tearing modes at high beta, edge localized modes, disruptions); identity and similarity studies of the edge plasma; material erosion, migration re-deposition and fuel retention; long-duration sustainment of steady-state high plasma pressure plasma discharges with reduced TF ripple and high bootstrap currents; hybrid and other advanced modes; effect of q profile on triggering high confinement and fast particle induced MHD instabilities; real time control of plasma profiles. Also ITER scenario development is a major element of JET in EU, DIII-D in the U.S. and JT-60U in Japan. 

Through this IA, experiments, theory and modelling in these topical areas, especially joint experiments requested by ITPA were performed using JET (EU) and JT-60 (Japan) with contributions from the U.S. national devices such as DIII-D, CMOD and NSTX. A workshop on “Implementation of the ITPA coordinated research recommendations” was held at JAEA, Naka, Japan on Nov.-30 to Dec.-1, 2006. This activity is maturing and making substantial contributions to the advancement of tokamak research for ITER. In this 5th in the series of such workshops, leaders representing 17 major world tokamak programmes from the seven ITER partners (European Union, Japan, Korea, the People’s Republic of China, the Russia Federation, the United States and the India), members of the Executive Committees of the IEA LT, Pumped Divertor (PD) and TEXTOR IA’s, the ITPA and the ITER IT were among the participants. It was noted that remote participation in experiments can be effective. Current foci of large tokamak technology are the development of negative-ion-source-based neutral beam injector (N-NBI) in JT-60U, tritium and remote handling in JET (including cleaning of plasma facing components using a flash lamp and a small plasma torch), as well as diagnostics improvements. In general, it was considered that the interactions between IEA/ITPA/ITER were working well, with the primary path for the proposal of experiments being the ITPA Topic Groups. The need for improved coordination in joint modelling activities was also recognized.
3. Highlights and accomplishments during the reporting period June 2006-May 2007
In the EU, the last year on JET has seen the completion of four Experimental Campaigns; the procurement, assembly and testing of enhancements for installation in 2007 and exploitation during 2008; R&D activities and placement of procurement packages for enhancements for installation in 2009 and exploitation from 2010; and a continuation of Fusion Technology activities using the JET Facilities. The Experimental Campaigns (103 S/T days; Autumn 2006 – Spring 2007) had a strong ITER focus (High level commissioning of new systems and issues that could impact on the design of ITER components; preparation of integrated operating scenarios for ITER; and physics issues essential to the efficient exploitation of ITER), a strong European (18 European Countries) and International participation (US, Japan and Russian Federation, concentrating on joint experiments, diagnostics and codes), and were very demanding on all systems (only a very limited number of programmes required less than 18MW NB power and, often, high ICRH/LH power). Many new enhancements were exploited (new divertor target for high power, high triangularity operation; 15 new/upgraded diagnostics/systems, including 4 with significant US involvement). The experimental programme included 32 ITPA ITER High Priority Coordinated Experiments conducted through the IEA Large Tokamak Implementing Agreement and requiring 30% of the overall run-time; 80% of JET’s commitments were completed during 2006/7. 
In Japan, the president of JAEA has changed from Mr. Tonozuka to Mr. Okazaki since January 1st, 2007. A change in organization of fusion directorate is new appointment of DDG Y. Okumura in charge of Rokkasho BA project and formation of division of Rokkasho BA project. Three new group were formed in JT-60 divisions, JT-60SA design integration group, JT-60SA torus development group and safety assessment group for the JT-60SA program. As for the promotion of national program, remote experiment from Kyoto University was demonstrated successfully. And we are planning to have remote experiments from abroad. Experimental collaborators from Japanese universities are ~160 for FY2007. As for the international collaboration, remote access to JT-60 data was performed for 9 PDS (proposal document sheet; 5 EU, 3 US, 1 AUG, 1 EAST) in 2006. Six PDS (3 EU, 1 US, 2 AUG) are approved for 2007 campaign. New data control rule has been set up for provision of experimental data. New hardwares prepared during the shut-down phase (Oct. 2006- Oct. 2007) of JT-60Uare H&CD system (3 more perp. NBIs are ready for 30s injection, N-NBI and ECRF will address 25second injection), improved alignment and insert of C sheet in divertor dome tiles, improvement of CXRS system (17.5ms to 2ms time resolution) and installation of Li beam diagnostics.
In the U.S., the Fusion Energy Sciences (FES) Program is entering a new era, fueled by several promising factors including a new leadership in the Office of Fusion Energy Sciences (OFES), the signing of the ITER Agreement, potential for increased funding through the American Competitiveness Initiative (ACI). The USBPO is coordinating the scientific activity in the U.S. FES program in a broad area of burning plasmas and to prepare for the ITER scientific program. The U.S. government has initiated the ACI, which aims at doubling the funding for the physical sciences in the next ten years, which is conducted by the Department of Energy – Office of Science, the National Science Foundation, and the National Institute of Technology. The FES program has already benefited from the ACI in FY 2007 and FY 2008 by obtaining new funds for most of the large increase in the U.S. budget for ITER, which is $ 60 M and $ 160 M, respectively. Thus, the non-ITER part of the U.S. program remains adequately funded to prepare for the ITER scientific program and maintain a strong science focus.  The three major facilities (DIII-D, C-MOD, and NSTX) are operating 12-15 weeks each, and the construction of NCSX continues. The community is preparing for establishing a new long term Fusion Simulation project (FSP) with project management discipline.
The physics-related work in the collaboration is conducted under eight topical areas, six of which correspond to those used in the ITPA. These are Transport and ITB Physics, Confinement database and modeling, MHD, Edge and pedestal physics, SOL and divertor physics, and Steady State Operation. In addition, Tritium and Remote Handling Technologies, and Other issues, such as Diagnostics and Power Supplies issues, are conducted in two separate Task Areas. Accomplishments in these Task Areas are described in Attachment A2.

Two Workshops were held during the reporting period. These were:

W64: Edge Transport in Fusion Plasmas; Krakow, Poland on 11-13 Sep., 2006 

W65: Fifth Joint workshop of Large Tokamak (W65), Poloidal Divertor and Textor IA's on "Implementation of the ITPA Coordinated Research Recommendations"; JAEA, Naka, Japan on Nov. 30 - Dec. 1, 2006. 

Summary reports from these workshops are included in Attachment A3.

There were substantial personnel exchanges among the three Parties. A list of exchanges is shown in Attachment A4.

The 22nd meeting of the IEA Large Tokamak LT was held at Naka, 21 – 22 May 2007. This meeting was held jointly with the IEA PD. The minutes of this meeting is shown in Attachment A5.

The next meeting of the Executive Committee will be held at San Diego, USA, on May 2007.

4. Future strategy

The implementation of the ITPA coordinated research recommendations was successfully started in 2002 under the IEA LT IA. This joint experiment arrangement among JT-60U-JET-USDOE has been strengthened to prepare for the successful start-up of ITER operation with wider participation from the other IEA/IA’s and Bilateral Agreements. The ITER organization decided in November to invite ITPA to operate under ITER auspices, while legal framework of its implementation continues to be IEA/IA’s and Bilateral Agreements. Our IA (IEA/LT IA) will increase interaction with other IA’s and Bilateral Agreements to find more consolidated legal structure.

5. Collaborations inside/outside IEA
In recognition of the change of the world fusion program into new Era, symbolized by the establishment of ITER Organization, collaborations inside/outside IEA have to be strengthened in view of support and supplement ITER towards DEMO. The IEA LT homepage (http://www-jt60.naka.jaea.go.jp/lt/) is open to all IEA IA’s and the public.

6. Message to policy makers

The IEA Large Tokamak Implementing Agreement is one of strongest fusion IA’s and has been effective in developing tokamak research to reach break-even conditions and in developing the necessary databases for the next step device ITER and a steady-state tokamak reactor. This Agreement provides leadership in coordinating ITPA joint experiments with other tokamak related IEA IA’s. Please visit the homepage of the LT IA to understand the activities carried out and to send comments for improvement.

7. List of attachments

These reports can be found on the IEA LT IA web-site, http://www-jt60.naka.jaea.go.jp/lt/index.html, in the ‘Internal Use’ sub-area. Please contact Kensaku Kamiya (secretary) for password to access this part of the website.
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