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Abstract

In this study, the Edge Transport Barriers (ETBs) and Internal Transport Barriers (ITBs)
in H-mode tokamak plasmas are studied. For ETB model, two different approaches are used
in the development. The first approach is based on 0D approach, in which the pedestal
models depend on engineering controlled parameters. The second approach is based on 1D
approach, in which a self-consistent calculation of the pedestal formation and structure can be
predicted. It is found that the developed pedestal models can predict the pedestal values in
satisfactory agreement with the corresponding experimental data. In addition, the model based
on 1D approach can predict the formation of the pedestal, in which the L-H transition
behaviours are consistent with the L-H transition power threshold and bifurcation models.
Moreover, the pedestal width for ion and electron temperatures and particle and impurity
densities are all in the ranges expected for the experimental data and are also in the
agreement with several existing pedestal scaling. For the ITB study, a model for predicting
toroidal velocity, which is a crucial term for the ITB formation, is developed using an empirical
based approach. It is found that the simulations with the toroidal velocity model can reproduce
an ITB formation in the JET discharges considered. In addition, impacts of the pedestal, ITB,
pellets, and impurity on type | ELMy H-mode plasma in International Thermonuclear
Experimental Reactor (ITER) are investigated, which is found that they have a strong influence

on the nuclear fusion performance in ITER.
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