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Power exhaust study for SIimCS (P;,, = 3GW) in 2012

® Enhancement of P,V and P,_,°*¢%¢¢ and “Full detachment” were required.

= Divertor operation consistent with q,, .., (incl. radiation load) < 10MWmwas seen only
in specific conditions such as enhanced diffusion.

e Seeding impurity selection: higher Z (Ar/Kr) is preferable to increase P,_*°"
issue: dilution in core plasma, and potentially, P,_,%¢ restriction for good confinement.

e Longer leg divertor design: effective for full detachment and P,_,%" enhancement
issues: reduction in ion and neutral fluxes, and optimization with He exhaust

¢ Plasma diffusion — large impact on detachment and energy dissipation, suggesting that global/
local enhancement promotes full detachment. Issues: extrapolation to Demo, techniques.
[1] K. Hoshino, et al. Contrib. Plasma Phys. 52 (2012) 550. [2] N. Asakura, et al. Nucl. Fusion, 53 (2013) 123013.
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Demo design for P_ /R = 30-60 started from 2013

e Design parameters for power exhaust with P_,/R = 30-60: 2-4 times larger than ITER
P, = 1.5-2GW level (P, = 300-400MW) and R = 7-9 m.
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e Large f_,=0.8-0.9 and ITER divertor technology (W&Cu-alloy) will be still required,
while experiments with high H-factor and radiation loss are limited up to f__,= 0.7-0.8.
= Developments of the divertor physics and engineering/technology are necessary.
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Nearly full-detachment was obtained in reduced P,

P, =500 = 320MW (P, decreases from 3GW to 2 GW)
SONIC solution of f__, ~ 92% (P,,,=295MW) was obtained by Ar puff of 10 Pa/m?3s

Impurity radiation moves upstream = detached region further extends to 12cm.

=> The peak heat load decreases to 6MW/m?.
Note: thermal instability at the divertor will be investigated in future.
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Divertor operation (< 10MWm-?) is expected at f _, > 80%

Radiation region moves near target with reduction from f__, =92% (P, ' = 295MW)
to 80% (256MMW), where nearly full-detached plasma becomes partially-detached.
=> Peak heat load increases from 6 to 10 MW/m?Z.

Lower f__, < 80% seems to be difficult in the SlimCS-size divertor.
Studies in 2014:

e Impurity (Ne/Ar/Kr) seeding and long-leg option will be compared to P, = 3GW.
e Divertor operation in S|m|Iar geometry for New concept design (R,~ 8m)
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Divertor simulation of new design: R~ 8m, P, = 320 MW

SONIC simulation of the divertor plasma in the new Demo design with reduced P;.:
large radiation loss case (f,,,=92%) showed that full detached was enhanced.
= thermal instability of the divertor plasma occurs.

Calculations of lower radiation cases (f.. ;= 70-85%) are now in progress.
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{éﬁJT'EOSA Benchmaking of Pumping speed evaluation

[ ] - BA-Satellite Tokamak Program

Comparison DSMC and NEUT2D for subdivertor gas flows in JT60-SA
Kick-off meeting at JET on 22/3/2014

C. Gleason-Gonzalez, S. Varoutis, K. Hoshino, H. Utoh , N. Asakura, T. Nakano
Boundary conditions defined and given:

SONIC (Neut2D)

Case study 2: Boundary Conditions (BC) of the [T

DSMC

P =444Pa

Gate 2

P =124Pa

Gate 1
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State of the system defined by:

+ 2 pressure values (gates).

+ Sticking coeff. of 0.03 is explicitly
imposed at pump.

25000 + Defined T at wall, gates & pump.
+ Difference w/ case study 1:
Pressure at pump is an outcome!!!

-I—{ T . =300.16 K (27 °C)
wall
il the JT60-SA gas flow studies: comparison een DSMC-NEUT2D
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24 meeting (remote) on 8/5/2014

C. Gleason-Gonzalez, S. Varoutis, K. Hoshino,
K. Shimizu, S.Sakurai, N. Asakura, T. Nakano

15t output from DSMC code:

Some difference found

(v] The boundary conditions are being checked
[w] Simplified calculation model was suggested

0.236 .
Flow velocity



JET modelling by SONIC
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(cf. ITPA DSOL mtg. 2009 )
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