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ABSTRACT TRANSPORT COEFFICIENTS IN HELIUM AND DEUTERIUM

During the first stage of ITER operation (PFPO-1), Helium experiments Deuterium experiments

Electron Cyclotron Wall Conditioning (ECWC) (TCV shots #51513-51517) (TCV shots #72541/72543)
will be the only available conditioning technique 1012 Density <1013 Density

in the presence of a toroidal field. The limited

experience with this technique calls for dedicated E EEC - ?34““;& | E ﬁec - g?g EE
modeling and experiments to ensure that ECWC ec = ' ec =

gy . | ¢ Pec=170 kW : _ | & Pec=600kw
can be an efficient conditioning tool for ITER. 3 Pec =192 kW =94
ce

¢ Pec =320 kW
The TOMATOR 1D hydrogen helium plasma c P W E 2w,

simulator numerically describes the evolution —simulation
of currentless magnetized RF plasmas in a
tokamak based on Braginskii’s standard con-
tinuity and heat balance equations. This code
was initially benchmarked with experimental
data from TCV Helium plasmas to determine
the transport coefficients used in the diffusion- | | 9'0 1['10 11'0
convection-reaction equation of the simulation [1].
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The density profiles, measured with the Far In- Power scan at 82.7 GHz (X2) Power scan at 82.7 GHz (X2)

frared In.terferomete.r, and the particle fluxes, mea- Upper launch: 6 — —10°, ¢ = 5° Equatorial launch: 0 = 8°, ¢ = 90°
sured with Langmuir probes, are compared to the

modeling with the TOMATOR 1D simulator to Bi =154Tand B, = 0mT B; =154 Tand By = 7.55 mT
benchmark the code also for deuterium plasmas. Diffusion: fp = 0.210 — 0.136 with a clear Diffusion: fp = 1.27 +0.15

downward trend Convection: fy = 10.0 [72541]
MODEL DESCRIPTION [2] Convection: fyy = 0.15 — 0.50 with a clear Convection: fy = 3.5 [72543

upward trend

WALL CONDITIONING: LANGMUIR PROBE MEASUREMENTS

P shot 72573 (0.3 s) shot 72573 (0.65s) shot 72573 (1s) shot 72573 (1.35s) shot 72573 (1.7 s) shot 72575 (0.3 s)
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e Machine parameters: R, a,b, B, B,, B W\ W . Al

1 1.2 06 0.8

* Heating power (ECRF-X2: 82.7 GHz) R m] R [m]
72573: Quadrupole B; scan (1.54 to 1.20 T) 72575: Adapted field configuration

* Upper + equatorial launch (510+510 kW)  Linking the plasma creation location to the
e Gas: Deuterium @ 2.5 - 10~ mbar desired area
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BENCHMARKING DAL
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Input parameters:

e Neutral pressure (measurement)
Tuning Parameters:

e Convection: fyv

e Diffusion: fp (Bohm: 0.06 / Spitzer: 0.21)
Output:

Conclusions

 The magnetic field, hence the position of the electron cyclotron resonance layer, plays an important

role in the location and the intensity of the particle fluxes
* Density and temperature profiles

= to be compared with experiments he HFS of the machine can be reached with a high particle flux

. . he flux can be directed to different positions at the HFS and the divertor
e Power deposition profiles
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