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EDGE2D-EIRENE simulations of highly shaped, H-mode 40% reduction Iin the SOL radiation with the change
plasmas in JET with the full carbon and the ITER-like wall from JET-C to JET-ILW

= JET was converted from an all carbon = The simulations indicate a 40% reduction
(C) device (JET-C) to the ITER-like in the SOL radiated power in unseeded
wall (JET-ILW) [1] , ; conditions, similar to experiments

v C radiation and fuel retention —| //
educed by 90% [2, 3 =t [

v Confinement reduced by 30 % in
highly shaped H-modes — largely
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= Predicted LFS divertor power deposition 9
increased by 25 — 50% ; :P

= Detachment threshold in density o224V
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increased by 15%. [1e19 m™]
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v" Total edge radiation underestimated by a
factor of 2, similar to L-mode studies [7]
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v' Deuterium radiation remains the same
within 10 — 15% )
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recovered with Np-injection [4] o v C radiation exceed Be radiation by a °
= JET-C = JET-ILW reduced SOL | factor of 3 — 6 — factor of 3 — 6 higher

radiation: | R ;#TSE;‘E o Wal AT effective radiative potential
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v' C is a strong divertor radiator 1 5\
v SOL radiation recovered with N, A\S
= JET-C = JET-ILW expected to_zE
increase the atomic vs. molecular
fraction in the recycling fluxes:

r]e, sep, LFS-mp

Detachment assisted by nitrogen injection at P,_,9"/Pso,

v More fast deuterium reflections ~ 14 in both JET-C and JET-ILW
trom W than from C | o = A factor of 5 reduction in the LFS power [ Defachment>
= This study: EDGE2D-EIRENE investigations of N, seeded H- deposition + LFS detachment in JET-ILW 3 0l '\\ | |
mode plasmas in JET-ILW and JET-C |, =2.5 MA and at By =2.7T and JET-C, when P, @V/P.,, ~ 10 — 50%. O ops  SNIPml ]
thP =16 MW [4 , = 02| | \ “:‘! _
with P, =16 _ [ ,.6] o | _ v Lower intrinsic radiation in JET-ILW, §0.15.JET_||_WF"\R="= 1

Lower D.-fraction In recycling ions in JET-ILW predicted compensated by stronger N radiation — ~ °1JET-C S

to increase target loads by 20% relative to JET-C detachment at similar total radiation O'Ozpl_Fs, ov ﬁ

= EDGE2D-EIRENE simulations without 10— = D, flux fuelling pedestal is predicted to SDODL'Fs,im;gra.; I
(any) impurities conducted to investigate | | increases with divertor radiation ‘I —
the impact of the wall recycling properties v Divertor plasma cooling — reduced SE%EEENZED_»' >/
on the SOL conditions < JET-ILW opacity to recycling neutrals ?Experiment - |
v Difficult to investigate experimentally, 0] | v Pedestal n, increase observed with N,- 7 "= - ; |

due to simultaneous change of the ,, | injection in JET-ILW in high recycling [4]. e —
. L. | |
SOL radiation characterlstlc.s | i fpz S VIn JET-C and in JET-ILW close to 22 DO, pedestal

1.20 - 50% lower D,-fraction in the 35 ——————— detachment, reduction of pedestal density .|
divertor recycling fluxes for JET-ILW than 3 with N,-injection is observed [4]. This is ¥ 26
JET-C. 2.5] presumably related to transport and 227

2.5 — 10% lower D, flux crossing the 52' pedestal stability changes not included in |
separatrix for JET-ILW than for JET-C. =1 the model. 22 T 0T o3

3. Deuterium radiation remains the same O;_ Conclusions aa an/Fso
within 5 — 10%. (PLesan i | | .

4. Low field side (LFS) heat deposition >0 ] 5;13_ Iclzlj\tlaclr:men; ass:/ste;j ﬁy gtrog_en odqcur(sj n br? th d‘.JETt'C and
increased by 10 — 20%, due to lower 3| - when about 72 of the Py, IS radiated In the divertor
molecular heat dissipation. E2.5- = D, influx crossing separatrix is predicted to increase with

5.LFS peak electron temperature gé dlvertpr ratd'”at'.onJE__l)_II'_r\];\:/r.eaﬁ.e hOf pecil_estal d(??sny o_l;)silrved
increased by up to 50% = -1_ experimentally in .- | in |g.; -r.ecy.c ing condi |.on.s Wi N

6. Detachment threshold in density = A factor of ~2 reduction in the intrinsic SOL rac_llatlon W|_th the
: o S change from JET-C to JET-ILW — up to 50% increase in the
increased by 10%. oLLFS:div . : ¥ |

2 25 3 3.?1 41 5.5 5] LFS divertor power
n e1l9m=
Peep LS e = Stronger D,-fraction in divertor recycling can reduce the LFS
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