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GT/P-03. Comparison of ITER Performance Predicted by Empirical, Semi-empirical and Theory-
based Transport Models

V. M~ukhovatov, ITER IT, ITER Naka JWS, Naka-Machi, Naka-Gun, Ibaraki , Japan
Contact: federig~ipp. mnpg. de

Abstract: The values of Q = (fusion power)/(auxiliary heating power) predicted for ITER by transport
model based on empirical confinement scaling, dimensionless scaling technique, and by theory-based trans-
port models are compared. The energy confinement time given by the ITERH-98(y,2) scaling for the ITER
scenario with a plasma current of 15 MA and plasma density 15% below the Greenwald value is 3.6 s with
one technical standard deviation of ±-14%. These data translate to a Q interval of [6.5,15]. Dimensionless
scalings generally support these data although their uncertainties are larger. Theoretical transport models
such as Weiland and IMM, are sensitive to temperature at the plasma boundary. According to these
models, to achieve Q=1O in ITER the temperature at the top of the edge pedestal should be 2-4 keV. The
values of Q predicted by these three methods overlap within the uncertainties. The sensitivity of Q to a
variation of plasma parameters predicted by the different models will be discussed in the paper.
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GT/P-04 Multi-Machine Global Confinement and H-mode Threshold Analysis
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Abstract: The ITPA Confinement and H-mode Threshold Database Working Groups analyze global
parameters from a number of tokamaks worldwide to better understand the physics of energy confinement
in a tokamak and of the transition between L and H-mode. High density data from ASDEX-Upgrade,
DIII-D, and JET indicate that with peaked density profiles it is possible to maintain good global energy
confinement (H98y2 1) up to and beyond the Greenwald density limit even though the loss power does
not exceed the H-mode threshold power scaling. The dependence of confinement on plasma shape will
be analyzed in detail by examining the residuals of triangularity and other shaping factors. The new low
aspect ratio MAST data in the threshold database permits initial regressions to be made including the
aspect ratio, showing a moderate negative aspect ratio (R/a) dependence. Recent analyses of the increase
in the threshold at low qg,5 and higher Zeff will also be presented.
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CT/P-05 Increased Understanding of the Dynamics and Transport in ITB Plasmas from Multi-
Machine Comparisons
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Abstract: This paper presents details on: (a) examination and compilation of experimental results on
transport from the many machines worldwide to better understand the physics of ITB formation and
sustainment; (b) the development of an international database on TB experimental results to determine
the requirements for the formation and sustainment of ITBs, especially for reactor relevant conditions;
(c) determining and performing comprehensive tests of theory-based models and simulations using the
experimental ITB database. This paper will further present the status of research on critical issues in
ITB physics including barrier formation and access conditions, particle and impurity transport, fueling,
core-edge integration, profile control and stability as well as issues of accessibility in reactor scale devices
such as barriers with Te = Ti, barriers with low toroidal rotation and fat density profiles. Results will be
presented from many devices providing a clearer understanding of transport and ITB physics in present
plasmas and how this understanding can be applied to increase the performance of plasmas in future
devices. An ITB database is being developed.


