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Confinement properties in the large aspect ratio,

full Tungsten environment of the WEST tokamak

V. Ostunil, J. Morales?!, C. Bourdellel, J-F. Artaudl, P. Manas!, R. Dumont!, N. Fedorczak!, M. Gonichel, P.
Maget!, Y. Sarazin! and the WEST team [1]
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INTRODUCTION Core radiative collapse modelling with RAPTOR
WEST is a metallic tokamak operating in L mode since December 2016. Its specificities different coexist in the s Huser
are an aspect ratio value of 5-6 and the inner wall covered with tungsten tiles plus | WEST L-mode operation. The . 1S “° C
ITER like PFU on lower divertor. Its plasmas are dominantly electron heated (ICRH | characterized by a = N
and LHCD) and torque free (no NBI). [1] [Bucalossi et al submitted to NF 2021] . and = 5 10}
In this work, we analyze extensively the database of WEST plasmas to and a NED 0
based on plateaus of quasi-steady phases of power and current. | 1, s " -
anks to the bolometry tomography it is 10 07
In WEST database, 20% of the detected plateaus are affected by a : y graphy
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or do not reach more than at the core. Since Prad/ Mo oy MW/1025m~7]
reaching plasmas with enhanced stability is fundamental to obtain high tokamak
performances, to understand | Above all the is due to
the causality leading to colder plasma core. [2][3] emission.
WEST datab ase baS ed On plateau p has eS 56025b(\;lometryemissivitymapD(Wlnﬂ]8<t<ls)§ ) 550'25inv‘ers|on‘proﬂle‘9<1<8:5 25 tungsten density peaking .
The performed studies take into account statistics calculated on plateaus of total o5 5; s 200
power intersecting plasma current plateaus (quasi-steady states). Different diagnostic - - E“ e
measurements are time averaged on each plateaus and added to the database. o - s g
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The plasma energy content computed from polarimetry constrained equilibrium 05 200 ii 1::
reconstructions is chosen for the analysis. [Faugeras Fusion Engineering and Design 2020] - o 250
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Fmid = p, _aw - P,  4p _dWw — e In WEST L-mode database of the detected plateaus are affected by a
tot  dt ohmic T T aux - dt " e = of the central electron or do not reach more than
The WEST database contains more than ool — .
1000 entries: - . e X 55506 (3) e < :j no collape £ 10; Lil @ Open 6DAS:‘[50 T
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The parametric dependence of the confinement time with The 1D transport code is used to model the
respect to the aspect ratio T | . n Pas | Heattransport | Current diffusion
BgB reconstructed fixed, by interferometry Computed to ADAS predictive predictive
The Comparison WEST with ITER96L scaling law with METIS inversion and reflectometry match P4 50
-1 8
for the 20 ) ] [Puetterich PPCF 2008]
0 . . . shot SSIOZS : 0 Simulation density evolution 5”0" Density profiles
. | <X I EEREE =
is applied on WEST database accounting w : & o] pasosom| 1! g T
only , the line averaged F ex107 . S '@ B et A i g
and the . P S Z :s g 2 : . 3
3x1072 ad, | i 545 2
%p Anepar APy RMSE 4 : L €& phe T i -8 - "
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TirER96L| 0.96 0.40 -0.73 18.9 Tirereoe [S] Time [s] Time [5] Pt
twesr | 128 | -019 | -072 13 is The rises leading to . The acceleration of the T,(0) drop is
found. But WEST time is concomitant with an of the
WEST data are added to the existing with ITER96-L At first a is found to reproduce well the measured P4, then, a
ITER96L database with machines having is assumed to reproduce the core
ranging from Aspect ratio
! 400 tabase "
but with e shots in the [4]. WEST astanate 4
. . . . n g The of the in the center of the plasma
The engineering coefficients are combined 2 1’2 % is to reproduce the
through the to 5 i The of the power deposition
compute the : g . 5 in an ad-hoc manner.
[Y.Sarazin, NF, 2020] g -
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[Luce, PPCF, 2008] 0 N ' 3
Aspect ratio This reduction follows the trend observed in the g
reconstruction from the 1
Variable ITER96-L | ITER96+WEST ] camera. .
scaling for ITER96L with WEST database ) . .
q -3.74 -3.88 AMSE—15 4% ssoox With both conditions the of the is
R?=0.97 D3D 8 85 3 5 10
BT 0 0 entries=1983 . EJTHIIJ : Time [s]
é 60
a 0.04 0 g g o . . . ..
i s o . ™ *  WEST L mode energy content agrees with ITER96L scaling predictions;
Mt 0.67 0.67 . it #n |+ The scaling coefficients do not change significantly adding WEST shots directly to
TSUPRA . . . .
p. -1.85 -1.91 - = wesT ITER96L confirming the weak aspect ratio dependence reported in the ITER96L;
" 019 018 Ten scale [s] + Two different confinement states coexist in the WEST operation: one with
: ) ) The Te(0)>3keV and one with Te(0) <1.5 keV at the same power/<n>;
B -1.41 -1.45 in the scaling. Even if + The core T, rapid collapse from 3 to 1.5 keV cannot be explain solely by an increase
EriEs 1313 2200 WEST has an than of the density. An increase of the core W peaking as well as an off-axis shift of the
T i - Tl the other tokamaks in ITER96L LHCD power deposition are necessary to reproduce the observed T,(0) collpase.
database, the regression coefficient ’;;{EF’EF"CI?% Y flrttﬁ://lw:st;cea~f5r1/(\21)5£;3§r2rm ot
. Felici et al, Nucl. Fusion, : , au .
RMSE 15.8% 16.3% . [3] K. L. van de Plassche et al, Physics of Plasmags, 27(2):022310, 2020.
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