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Topics of the 17th IAEA Fusion Energy Conference

Tokamak Experiments

In this conference, significant progress was reported regarding tokamak performance,
advanced tokamak research, divertor optimization and the spherical tokamak program. A
fusion power production of 16.IMW was demonstrated in JET with QDT=0.9 which
approaches the break-even condition with actual DT fuel. The highest equivalent QDT of
1.25 was reported from JT-60U. Advanced tokamak experiments were reported in many
tokamaks showing good progress towards steady-state operation of tokamaks. Improved
power and particle controls were reported from JT-60, JET, DIII-D and ASDEX-U with
divertor optimization which is quite encouraging for ITER. Achievement of 40% plasma beta
in the spherical tokamak START is also very encouraging. The physics understanding

required for ITER has also progressed under world wide collaborative efforts.

Other Concepts

The Large Helical Device (LHD) started operation in March 1998. The energy confinement
time of 0.17 sec was obtained in a neutral beam heated plasma. This value is 1.5 times larger
than expected from a helical empirical scaling law in the energy confinement time, which
indicates good prospect for stellarators. Another large stellarator, Wendelstein 7-X, is under

construction.

Inertial Fusion

Significant progress has been made in fast ignition research of inertial fusion in Japan, EU
and USA. High-repetition lasers are being developed, improving the prospect of inertial
fusion. The National Ignition Facility (NIF), now under construction in USA, is expecting a
fusion gain of 10 with a 1 MJ laser. The new results on Z-pinches (2 MJ X-ray yield, 6 ns pulse
duration) will open new cost effective way to hohlraum physics and target burning relevant to

demands of inertial fusion.

Fusion Technology and ITER

According to the present physics database and its extrapolation, it is concluded that ITER can
achieve its objectives of ignition and long burn. The overall design of the ITER plant has been
completed. The results of safety evaluations demonstrates a high level of safety assurance for
ITER. The technology R&D results, such as superconducting magnets, 170 GHz gyrotron and

fabrication of a full-scale vacuum vessel sector, demonstrates the validation of the design and



technological feasibility of ITER.

Theory

Theory and simulation results from this conference give clear evidence of significant prospects
in understanding the physics of thermonuclear plasmas. There is increased recognition that
Advanced Scientific Computing is a powerful new tool for discovery-strongly coupled to
Experiment and Theory. Plasma Science is now ready to take advantage of the exciting
advances in modern computer technology that promises to accelerate scientific understanding

and innovation in fusion research.
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