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Introduction Contribution to the setting up of the RF laboratory and first experiment on HV insulation of RF drivers in vacuum
.+ The ITER experiment requires NBI, for heatihng and ¢ The aim of the first experiment Is to reproduce the .
current drive with RF ion sources capable of producing conditions of RF coils used in ion source for ITER in Preliminary Results
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40A of D~ ions @ 1MeV for upto one hour pulses. terms of voltage and pressure. _ _ R N _ _

The NBI P - - BEY Ialv consist in | Simulation of stray electric field generated by the facility without EM shield

de\?elo mer:f%;a;n NaBI teogr'l[sfarélri?[ies Ca,lleg)lgF(Q:lol\/IZISanId * The VOItag_e across the _RF colls has to reach 15kV « Calculations of electric field near the inductor using COMSOL From the COMSOL model simulations, high value of electric
P @1MHz with the operating pressure of 0.3Pa. showed a very high value of electric field. field is observed near the high voltage connection across the

two projects .

Detailed mesh model

two feed-throughs and the two electrodes of the vacuum
 MITICA — full scale prototype of the ITER NBI, capable i A e e e s Chamber.
to produce beam of neutral particles of deuterium R o - - 3 e
waveform , l I , = ?Ep G-II .- |_ i T SRR ’ ) i x210
accelerated up to 1MeV. ( 1 @'_:l 0 = — ok Lo | =
 SPIDER is the full scale prototype of ion source used for i | i || g g T e ] ' I I
heating and diagnostic beams. ; : + 1 - T P |
RF plasma sources Is foreseen to be used in ITER NBI : Cireuit dingram of resonance circu ' T | | ¢ 1
due to its advantages in particular in terms of reduced Y | - N B |
maintenance. - Rkl NN F==c=—== [ ]| s
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i Schematic view of RF laboratory at Consorzio RFX, Italy the inductor. Detailed mesh model
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N Experimental set up of the resonance circuit
(IR

o ' ;gfié?fa' * First evaluation of the effect of 1mm thick metal plate placed at a distance of 2m from the inductor on electric and magnetic field generated
s During the experiment, there are two main sources of by the coll in the resonant circuit. This solution may provide shielding for the whole test set up!
N 1 See electromagnetic radiations. ' [ - A Lo
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C Deve|opment & validation of e|ectr0magnetic models of y ) | Detailed mesh model M S — | —— 22; I P - I: |
RF drlve rS. _100: 0> 9598 200 20002 2r9g;gfdi2n%(2éo(6c%?d.os 200.1 200.12 200. ' r-coordinate (cm) '
_ _ _ - : ' N Magnetic field norm H in the case with 1mm Electric field simulation with metallic wall of
o Stual nd experimental tests on RF matching circuits Resonant Circuit I! = = . . . i i
S L(de €S d d < pel. d g = - Metal plate thick wall at distance of 2m from the axis of 1lmm thickness "’}t a distance of 2m form the
and transmission lines. J E = S SRR S A— symmetry: (left) metallic cylinder; (right) open aX||s|, of sylmT_etr¥ I(Clieft()_e;fgct Iof tthe f'lem' thtlf(]:k
- : : ot wall on electric field; (right) electric field in the
+ Development and validation of RF generator models. metallic cylinder approximation.

simulation domain.

. Studies and experimental tests on the high voltage Possible Shielding Solutions: Local shielding of inductor Cuture Work
insulation of RF drivers in vacuum. Imeligior v & meEl o of clmensions SUEnaivem s 'II_'ILth\?:lltueeleoﬁ‘trelfeiPridcrgr?gnrﬁg;r?eetli%\;Y:Irde;?ltjr?ed :uer?arlézeo:‘ngl:t:;cl)liré box (top and the side surface) was also h f ill b ied ith
considered. * In the near tuture, tests will be carried out wit
L . : _ . . _ calculated. _ _ ’ . .
gont”bu_tlolglz;(n setting up the RF laboratory at y Thio?\XI'S(‘j-z?/englme'ttrfI\C rza etLeeCtL%S}’??gf}t:Incclli;re]iggre]tzsr:da“; motCIheel . At the surface, the highest value of electric field is calculated to be around 4.5 x 104 V/m and that of the aim to verify effectiveness of some shielding
ONsorzio : e | magnetic field is calculated to be around 55 x 105 T. These values are observed for the side of box very L : :
vertical direction. near to the inductor (distance between the side and the inductor is 15cm). These results can be provisions. They will also allow to validate the
The first year work was concentrated to the  Assumptions for the analysis - models developed. |
contribution to the characterization of the resonance ™. . o o \ P Pyeeshsssset o4 Fesssmsssaead B AT /. Future work will proceed according to the
circuit components by means of measures and applied to the inductor L . ' / \\ B - - objectives foreseen in my research program.
development of models to reproduce their behavior in  + Magnetostatic model: current of o / N /o
radio frequency range (see A. Maistrello poster also) S0A circulates in the inductor. etais of the mode e = /. Acknowledgements
and mainly to the analyses of the shielding provisions This solution can be very effective both in terms of \/ \1\ // | z\r’]gwcif;ﬁ;estjgpg‘r)t“;bg;ag%lgmSE-M%aNi%U'\é- Bigh, | M. Recchia and A. Maistrello and is
for the test facility. shielding and cost, but provides a localized effect only. SN VANNENNNER | [ ) |
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