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Simulation of H-mode discharges from JET and MAST tokamaks
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A nonlinear option of the canonical profiles transport model (CPTM) was used for simulation of H-mode discharges from JET and MAST tokamaks. The boundary conditions for temperature and density were posed at the separatrix, so the zone of external transport barrier (ETB) was included into the region of the problem setting. A bifurcation (ETB formation) occurs, when the deviation of the relative pressure gradient from canonical one near the plasma boundary exceeds some critical value (so called forgetting of canonical profile). Such setting of the problem is valid, because asymptotic expressions for the temperature pedestal are independent from transport inside the ETB. We could not obtain the analytic expressions for the density pedestal, because noticeable part of the cold neutrals influx is absorbed inside the ETB. However, the preformed calculations confirm a weak dependence of the density pedestal on details of transport inside ETB. The report presents the results of simulation of 10 JET discharges with various currents, densities and input powers. Also results of simulations for some discharges from MAST are presented. The accuracy of simulation is estimated using time-averaged RMS deviations of calculated profiles (ion and electron temperatures and plasma density) from experimental ones.
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