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[image: image2.emf]The non-linear version of the canonical profiles transport model (CPTM) has been applied to the modelling of JET and MAST ELM-free H-mode shots. This version describes both the plasma core and the external transport barrier. It uses boundary conditions at the last closed magnetic surface and “forgetting effect”, which simulates transport barriers and allows bifurcations in the transport equations for heat and particles. To check the sensitivity of CPTM to the deposited power profiles, we use the following procedure. We fix the loss of hot particles to be 20%: Qabs = 0.8 Qdep, and assume that the fast ion density has a Gaussian radial profile nhot = n0,hot exp(-(2/2(2). Here Qabs and Qdep are the absorbed and deposited powers, ( is a parameter equal to a half width of the fast ion density profile. For simulations we selected JET shots from the experimental campaign of 1997 with record fusion performance, but without tritium. They have the following features: (1) they are quite non-stationary; (2) during the ELM-free phase, which lasts 1.5 – 2.5s, the plasma current decreases by 10%, and the plasma density rises from <n> = 2×1019 up to 5×1019 m-3. In the ELM-free discharges, the pedestals are quasi-steady-state and their absolute values exceed the time-averaged values of pedestals in the ELMy discharges by a factor of 3-4. The calculations have shown that to describe the temperature pedestals in the ELM-free discharges, we have to diminish the heat diffusivities in the barrier region by factor of 8-10 in comparison with usual version of CPTM. This large factor arises due to the high stiffness of the temperature profiles. Results of simulation are shown in figures 1 and 2. Comparison with experiment confirms that our choice of multiplier 0.8 in Qabs is reasonable and suggests that ( lies in the range 0.4 – 0.6. It is seen that all calculated curves reasonably describe the experiment. This feature again arises due to the stiffness of the temperature profile. The similar simulation was carried out for MAST. 
Fig. 1. Profiles of NBI power deposited to ions Pnbi and electrons Pnbe at different 





Fig. 2. The comparison of experimental ion temperature profiles taken for three adjacent times for shot#42623 with calculated by CPTM at different .
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