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This thesis aims to study the thermal and particle transport, and sawtooth
oscillation during Electron Cyclotron Resonant Heating (ECRH) experiment of plasma in
a small-size tokamak by taking plasma .parameters similar to the HL-2A tokamak in
China. The simulations are carried out using the BALDUR integrated predictive
modeling code, wheré the plasma core transport is described either using Multi-mode
(MMM95) anomalous core transport model or using Mixed bohm/gyro-bohm (Mixed
B/gB) anomalous core transport model. It is found that the temperatures obtained from
the simulations based on both anomalous transport models are in the range of
experiment data. It is also found in both simulations that when the ECRH is applied, ion
and electron thermal transports are increased. Consequently, ion and electron
temperatures and plasma stored energy increase, which is similar to those observed in
the experiment. In the simulation using Mixed B/gB model, the Bohm component is a
main transport contribution, similar to those normally observed in the large tokamak
experiments. However, in the simulations using MMM95 model, the resistive ballooning
mode is the main contribution for most region of the plasma. In these simulations, it is
found that in the simulations either .using Park-Monticello sawtooth model or Rogers-
Zakharov sawtooth model, the sawtooth period is increased during the heating; while the
sawtooth period is unchanged in the simulations using Porcelli sawtooth model.
However, these observations are in disagreement with the results obtained from the

experiment. These simulation trends are found in both simulations using MMM95 and

Mixed B/gB transport models.





