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Tritium transport in improved H-mode JET plasmas such as hybrid scenarios
(HS) and the hot ion (HI) H-mode is analysed and compared to ordinary H-mode
plasmas, performed in the same density range (2.5 - 4.5)×1019 m-3. The good
confinement in these plasmas is achieved due to pre-forming the safety factor profile
q with subsequent operation with a flat q, in a broad core region, during the main
heating phase. The discharges selected for analysis include the tritium either as a trace
(H-mode and HS [1]) or as a full species with varying concentration (10 to 90%) (hot
ion mode [2]).

The transport modelling of these discharges is done by using the ASTRA,
UTC and TRANSP codes. The simple stability estimation with the MMM/ASTRA
model shows that the ITG mode is the dominant core instability in all these
discharges. The maximum ITG growth rate is nearly the same in stationary H-mode
plasmas, HS and at the beginning of the HI H-mode while it reduces as the
performance of HI H-mode improves. The modelling of tritium evolution with the
theory-based and semi-empirical models is supplemented by modelling the evolution
of thermal energy and the main deuterium species. The objective of this analysis is to
compare (i) the transport of tritium as a main plasma species and as a tracer [3]; (ii)
the energy and particle transport with the prediction of electrostatic MMM and
GLF23 models in ordinary and improved H-mode plasmas and (iii) the transport
mechanisms (electrostatic vs. electromagnetic) of energy and particles.

The results of this study are of interest for the estimation of H-mode ITER
performance where the treatment of tritium transport is important.
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