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Conclusions: 2/1 (N)TM in TCV IBL: - Can be avoided with X3 at low 3, high qqs

TCV ITER baseline scenarios have been successfully developed and analysed within the EUROfusion - -

WPMST1 campaigns, starting first with a similar shape as the AUG IBL and then moving towards higher edge ) Always ends hlgh performance after few ELMs~1
triangularity and elongation. TCV spans the ITER target values (Hygs~1, By~1.8 at qq5~3 and Hyg~1.2, B\ ~2.2 at ! | | | | | | | | 8
dyes~3.6), and slightly better confinement properties, consistent with previous findings with carbon wall. Mot eSS B ver I
Integrated modelling using ASTRA-GLF23 quasi-linear drift mode based transport model predicts the
observed heat and particle transport, with ITG dominant regime in most of the radial extent. In particular, it
also predicts the mainly turbulent-driven significant density peaking observed in TCV IBL discharges. AUG
IBL cases with similar good confinement properties, at low v*, also exhibit density peaking contrary to the
standard AUG IBL discharges. The TCV IBL high performance and low q4; cases are limited by the
occurrence of 2/1 modes, occurring typically after 1-2 current redistribution time, which is only a few ELM
periods in TCV. It has been shown that broad current density profile, induced by density peaking, as well as
elongation, high B, and low q95 combine to lead to more unstable plasma to “both” classical and
neoclassical tearing modes. Both in the sense that these combined parameters lead to more unstable ¢
profiles to classical tearing onset, and to larger perturbation due to type | ELMs. TCV IBL can avoid these
modes at medium (B, and/or high q4; with X3 EC heating, and also at lower elongation. We have also shown
that lower elongation helps in reaching IBL discharges at high Greenwald fraction. We have used the benefit
of controlled elongation and power source during AUG IBL termination phases (in feedforward). Safe ramp- a 01 ¢
down scenarios, inspired by off-line optimization results using RAPTOR, have been demonstrated on AUG
including the qy;=3 scenario. The combination of |, and x ramp-down with a pre-defined H-L transition timing
keeps the time evolution of li and of the density within a safe operating range. Contrary to the flat top part,
where high elongation leads to low li and more unstable profiles, in the ramp-down phase too high li needs to
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be avoided. Note that both can lead to higher magnetic shear near q=2, similar to impurity accumulation or ° e 1/7/ A
edge cooling respectively. Analyses will be continued to test this overall consistent picture. _
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« Full integrated simulations of AUG ramp-down IBL cases performed with v i 5 0. Reaches ng,=1.510% (=> cut-off for central X3)
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* Proposed strategy: |, and kappa decreasing (k down to value compatible .. — —-\‘ r/a

with IC antenna coupling). Decrease gas, keep power in ramp-down,

wiih [+ antenna coupling). e s, keep powern ram| AUG density peaking: e | |
rigger H-L transition abou In ramp-down, keep P -P 4> _ _ o g
- Strategy implemented as new segment on AUG, needed to develop * AUG IBL have flat density profiles contrary to all e i

shape control to safely and effectively reduce elongation TCVIBL case . _ 7

« All cases with this new ramp-down safely landed down to O current as in * Except for low v cases, with edge pump-out aE
this g95=3 example 0 | | | | | | and low edge. density (e.g. 34841) | S
« Reduce shape (x, 8) for overall and ELM stability, lower pedestal controls = " —— ptot 1e22 » Peaked density and related good confinement tle [5.20.40] e taean

impurities, keep I(t) under control and H-L to avoid too high density at low 1| —1G | aie consistent with T_CV cases, albeit at different '
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