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Introduction&Bac

The main aim of this work is to assess the realistic heat

loads on the first wall of the JT-60SA tokamak. To achieve |G-~ |1 o W\ |  |l&# 20—
this scope, for the first time the entire chamber and the : o 151 HMODE L-MO
subdivertor region is modeled by the fluid transport code N N 10_; :—x -

SOLEDGE3X-EIRENE [1]. Whereas the full power
scenario #2 modeling was reported elsewhere [2] here we
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Transport coefficients / m?/s

E o E o
focus on scenario #2 initial phase with carbon divertor and A h ) e————
limited heating power Paux, which is the main scanned N N 4Dista;120e ﬁo&the;para;ix [cm]6
parameter. Standard computational mesh with pumps | |
situated next to the strike points (STD) is compared with L - Ne, 15-e comparison for P, = 15 MW

full chamber + subdivertor mesh (SUBD).

EIRENE| EIRENE
2 3 4 2 3 4 2 3 4 2 3 4
R [m] R [m] R [m] R [m]

Scenario #2 main parameters [3]:
P o Standard configuration (STD)  Subdivertor configuration (SUBD)

<n,> =5.6x10" m>

Paux = 19/26.5/33 MW nput power @ core boundary scan: Wall properties: 1 TS
n.5e° < 2 5x10"° m= P = [15,17.5, 20, 22.5, 25, 27.5, 30] MW Rp =1.0 1000 =" ""D+C Transport profile
) Particle source @ core: Sj =1x10%" part./s R =0.1 5004\ | SUBD, Homede
References: | Deuterium fuelling: I'p = 1x10%" part./s pumb albedo: > 600- 510, Lmode
:1: H. Bufferand et al 2021 Nucl. Fusion 61 116052 (2021) C sputtering - Bohdansky formula - p_ g : 5400_3 10
2] N. Hayashi, et al., Proc. 26th IAEA Fusion Energy Conf., (2016) EJRENE with simplified Kotov model R? o 1 " _
3] JT-60SA Research Plan, Ver. 4, 2018/09 (no elastic collisions on neutrals) c=0. E o _
4] L. Balbinot et al., in preparation No drifts 2, 2 4
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Power scan - D+C plasma
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) - a power scan was performed for the JT-60SA initial research phase fully inductive
scneario #2 of JT-60SA in the range of [15, 30] MW :
- increase in P,,, leads to increase of n.°*", which for pure-D cases exceeds the nominal
' n, in the core, 5.6x10"" m=, already for P,,,=20 MW
- in D+C cases the nesep rise is less pronounced, a rise in n. is observed from |
1.6x10"® m™ for P,,,=15 MW to n=4.0x10"® m™ for P,,,=30 MW
- - dominant C radiation losses take place in the divertor, the role of the main chamber ' L -
- large pressure difference SOL and CORE volume is limited, D-related losses are ~ 0.7-1.0 MW for all cases - subdivertor presence
between the inner and the - already for the lowest P,,,=15 MW cases the peak heat load exceeds the 10 MW/m? results in more equal
“outer divertor volume limit; as in previous research [4], additional power dissipation mechanism is required R =»neutrals distribution in
0 - the presence of subdivertor causes local differences in neutral density, but has only BT . inner and outer divertor

minor effect on the final result: 1-1.5 MW lower of Prap[TOTAL] for P,,>22.5 MW
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