A-1
The Status and Plans of Three Parties

<JT-60>


Objective of JT-60 experiments is to establish advanced tokamak concept for ITER and DEMO.  Toward this challenging goal, various techniques have been introduced and tested, such as improvement of heating system, installation of ferritic steel tiles to reduce toroidal field ripple, development of new diagnostics, various real-time control techniques, and so on. As for the research and development in FY2007 to 2008,　items　emphasized are i) long sustainment of high integrated performance plasma, ii) sustainment of high N plasma exceeding no-wall ideal limit, iii) sustainment of high radiation fraction with high H factor at high density, and iv) long-pulse and high-power injection of negative-ion based neutral beam and ECRF.
As for the item i) mentioned above, integrated performance of N = 2.6, HH98(y,2) ( 1.0, fBS ( 0.4 was sustained for 25s.  There are two key points for this success.  First one is the extension of pulse duration of 3 co-directed near-perp. NBs from 10s to 30s. This is because we found that these central heating beams are effective for sustainment of ITB, resulting in high N. Second key point is to weaken MHD modes in the central and edge regions which deteriorate confinement.  The MHD mode is still alive even in a good discharge, however, careful adjusting of q95 weakened the activity, resulting in high HH factor
As for the development on long pulse and high power injection of negative-ion based neutral beam, field-shaping plate successfully reduced heat load onto grid.  By using this technique, we achieved 30-second injection with one ion source this year. Next target is to demonstrate 100MJ injection by using two ion sources, together with increased acceleration voltage (320-340kV).
Long pulse and high power injection of ECRF have been also progressed.  As for long pulse injection, we realized the stable oscillation condition by pre-programmed control of both anode voltage and cathode heater.  As a result, pulse duration of the gyrotron to the plasma successfully extended up to 30s where gyrotron power is 0.5MW.  As for high power injection, 1.5MW for 1s has been achieved at 110GHz.  Here an RF shield for the adjustment bellow and a low loss DC break enabled this achievement.
As for diagnostics, Li-beam injector for Zeeman polarimetry has been put into operation, and beam emission signal has been successfully detected.
As for remote collaboration, JAEA provides JT-60 data within the scope of the proposal document sheet (PDS). There are 8 active PDS since 2007 (3 EU, 2 US, 2 AUG, 1 EAST).  Recently two more PDS (1 US, 1 EU) were discussed in the PDS committee in JAEA and procedure for approval is in progress. Another topic of the remote collaboration is the demonstration of remote fusion experiment from Europe with high network security.  On the last Christmas Day, remote experiment of JT-60U was successfully carried out from Max-Planck Institute for Plasma Physics of Germany.  First, IPP scientists set discharge parameters by using their PC, then send them via Internet to JT-60 control system.  During the discharge, they can see visible TV image of plasma and reconstructed plasma shape in real-time.  Just after the discharge, they can check the data and discuss the parameters to be changed in the next shot with JAEA physicists in Japan.  As a result, fruitful results on NTM suppression were obtained.  This is an advance towards remote experiments in ITER and the JT-60SA.
After the completion of 2008 campaign (11 weeks + 2 conditioning weeks), JT-60U will shut down toward the next superconducting device JT-60SA. Objective of JT-60SA is to contribute to ITER and DEMO with enhanced performance of shaping control, heat and particle control, stability control, and heating and current drive. According to the Executive Summary of Conceptual Design Report in 2007, its construction takes 7 years and first plasma is planned in 2015.  Procurements are going well as follows.  Since last October, three contracts are successfully concluded.  First one is the supply of the conductors for EF coils and central solenoid.  Second one is supply of the Vacuum vessel. And the third one is supply of the raw materials for in-vessel components such as divertor targets.

<U.S.>
Status of U.S. Fusion Program: The Office of Fusion Energy Sciences is engaged in several critical issues for guiding the program’s future direction. Among these are intense activity for the overall ITER program direction, including its budget issues and establishing its new Baseline Design, extensive reviews and discussions for a decision on the NCSX Project to deal with its large cost increase and schedule delays, working with FESAC and the community to develop a long range strategy for the U.S. Fusion program, community workshops on establishing a Fusion Simulation Project, and establishing a joint program with the National Nuclear Security Agency (NNSA) on High Energy Density Physics (HEDP). The Fusion Energy Sciences Advisory Committee has been given two new charges on Alternate Concepts and High Energy Density Plasma Program.  In addition to these, the National Academy of Sciences issued its report on Decadel Survey of Plasma Science and Engineering, and conducted a review of the US Plan for Scientific Participation in ITER, which was prepared by the U.S. Burning Plasma organization as a part of the requirements by the Energy Policy Act of 2005. All of these activities are expected to provide a multitude of input to the development of Long Range Strategy for the U.S. Fusion program.

The U.S. fusion community, through the U.S. ITER Project Office and the U.S. Burning Plasma organization, has been extensively engaged in the ITER Design Review and in finding solutions for technical issues raised by the ITER Science and Technology Advisory Committee.  The three facilities (DIII-D, C-MOD, and NSTX) are in the midst of experimental operations.  A Workshop was held at MIT in September 2007 to have community discussions on 5-year plans for these three facilities.  Peer reviews of their 5-year proposals are in progress.  Further details on technical highlights from the three facilities will be provided by Tony Taylor (DIII-D), Earl Marmar (C-MOD), and Rich Hawryluk (NSTX).

Several ITPA Topical Group meetings were held at MIT, GA, and ORNL in April and May. The 7th workshop on ITPA-IEA Joint Experiments is planned for MIT in December 2008.  The U.S. is prepared for continuation of ITPA under the ITER auspices, providing Chairs for the Transport & Confinement, Divertor &SOL, and Diagnostics Topical Groups, and Deputy Chair for the Stability TG.

<EFDA-JET>

The last year on JET has seen the successful completion of the 2007 Shutdown and 2008 Restart of Operations, the elaboration and start of the 2008 Experimental Campaigns, major R&D activities and procurements related to components and buildings for enhancements to be installed on JET during 2009/10, the conduct of Fusion Technology Tasks using the JET Facilities, and a proposal for a longer-term JET programme to end 2014.
The 2008 scientific programme has 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) and extends over 102 days (including 30% contingency), together with 73 days for commissioning the ITER-like ICRH Antenna (600kW coupled during first tests on plasma in May 2008; target capability with Type I ELMs of 7MW for 5s at 42MHz, together with ≈ 6MW from the A2 antennae using 3dB Couplers and External Conjugate T for ELM-resilient coupling). Campaigns C20a and C20b (comprising 38 two-shift days from 7 April to 6 June 2008) are nearing completion. Other systems to be commissioned and exploited during 2008 include an High Frequency Pellet Injector (for ELM control and deep fuelling (with Russian Federation and US involvement)), two TAE antenna arrays (with US involvement), a Disruption Mitigation Valve and an enhanced diagnostic capability (Edge LIDAR, improved ECE, sweeping reflectometer, fast visible camera, divertor infra-red camera, additional QMBs, improved magnetics, halo current sensors, -ray cameras) with detector developments (radiation hard Hall probe, CVD diamonds, Si on insulator, Cellular Non-linear Network (CMOS), activation foils) and more routine use of the Error Field Correction Coils (for Resonant Magnetic Perturbations for ELM control and Resonant Field Amplification for RWM studies), TF Ripple variations (0.08-3%) and diagnostics (High Resolution Thomson Scatterring (with US involvement), Scintillator probe, Faraday cups (with US involvement), CXRS (with US involvement)).

A strong European and International participation is foreseen for 2008 from 21 European Countries (337 people; 70 ppy total; 48 working days per person on average) and with Japanese and US collaborations concentrating on 27 ITPA ITER high priority coordinated experiments, requiring more than 30% of overall run-time and conducted through IEA Implementing Agreements, and Russian Federation collaborations concentrating mainly on diagnostic and code developments.

For the period January-June 2009, two Experimental Campaigns separated by an Intervention (for vertical stabilisation system upgrades for higher resilience against ELMs) are foreseen. For the longer-term JET programme, major R&D activities have been conducted and many procurement packages placed over the last year for enhancements to be installed from mid-2009. These enhancements are of high scientific value and strategic importance (ITER-like combination of first wall materials (tungsten divertor and beryllium wall), NB Power Upgrade (35MW for 20s to allow scenario development at high current,  and density); upgraded and new diagnostics, and a programme of machine refurbishments). From late 2010, the experimental programme will focus on preparation of ITER operational scenarios at high power with acceptable plasma/wall interactions and optimisation of ITER auxiliaries. Critical issues will be the minimisation of T-retention, material erosion and migration, mixed materials effects, melt layer behaviour, impurity control, and the development of ITER scenarios fully compatible with a Be/W material mix. A major challenge will be to accommodate up to 45MW of heating power with the ITER-like combination of first wall and divertor materials.

Since 2000, ninety-eight JET Fusion Technology tasks have been launched (total resources ~16.5M€ (~3.7M€ in 2006), concentrating on tritium in tokamaks, tritium process and waste management, plasma facing components, engineering, and neutronics and safety.
