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« High density H-mode regime without 200
ELMs named quasi-continuous b7
exhaust (QCE) regime, former small _ "
ELMs [1,2] or type-Il ELMs [3,4]. g 125

+ Accessed conditions: E;:g

 strong shaping (high triangularity and 050
close-to-double-null). .
* high pressure/density at the pedestal
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ASDEX Upgrade QCE regime characterized by
10 ¢ | $ |8 lowfucling |- enhanced filamentary transport.
oo =L » Filaments occur with a high
B is frequency and are observed
£ . g 2 to have a high radial
£ 1y propagation velocity [5].
<, I N « Density shoulder routinely
observed [6].
5|  Power fall-off length
TPA A 2013 e T broadens significantly in
0 i ' l l ASDEX Upgrade [7].
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ASDEX Upgrade

Low W core concentration and  _.
no Impurity accumulation in = 20-
the QCE regime.
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« With absence of ELMs the

W source significantly
reduces, QCE filaments do
not cause significant W 0
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Nitrogen seeding Is used to alter radiation d

ASDEX Upgrade

TCV

k stored energy and ELM behavior.

4.Nitrogen seeding

Istribution and reduce

the heat and particle flux onto the divertor target.

 Re-appearance of ELMs simultaneous to decrease in
pedestal density and to increase in pedestal temperature [4].

Low level of nitrogen does not show a change in density, /

BN R

\ * Corresponding author: Michael.Faitsch@ipp.mpqg.de
asoex | EPEL PONEINS PRI

>See author list of “"MEYER, H. et al., Nucl. Fusion 59 (2019) 112014

Conclusions and Outlook

A regime with quasi-continuous exhaust in strongly shaped plasmas with high
separatrix density at ASDEX Upgrade and TCV is investigated.

* Hypothesis is that small ELMs are ballooning modes close to the separatrix.

 Modes modify the shape of the pedestal profile by increased transport until the stability boundary
of type-1 ELMs is not reached anymore.

* Increased transport is manifested in filaments, a density shoulder and a wider power foot print in
the divertor.

* Integrating all studied elements led to a discharge with double feed-back in g,
and Ty;, without any large ELMs, reaching a flat-top with gy = 2.1 and Hggy, = 0.9
with a partially detached divertor.

 Future studies will focus on:

» A better understanding of the underlying Physics mechanism and the extrapolation towards larger
tokamaks, including an extrapolation of the observed broadening of the power fall-off length.

» Reducing the influence of the filaments onto the divertor detachment by introducing the so called
X-point radiator [8].

« A potential route to avoid ELMs after the L-H transition either by N seeding already in the L-mode
phase or by a start-up from L-mode to EDA H-mode reaching the QCE regime.

4 5.Increasing the operational window O

In both machines the edge safety factor was successfully lowered to 3.7.
TCV
* Achieved by reducing By, from -1.4 Tto -1.16 T (I, =-170 kA).

* Increasing plasma current leads to core MHD modes, not linked to the edge
effects leading to the QCE.

ASDEX Upgrade
* Achieved at B;,, =-1.83 T (I, =940 kA) with central X3 ECRH.

* Increasing plasma current is limited by X3 absorption at elevated core density
and by shaping coil current limits.

6.Integrated scenario from start-up into
partial detachment

ASDEX Upgrade
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