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« MIT: B B8EELALV-02 /3T Pilot PlantDZZE(ARC)
 PPPL.EEHEEAZHLV/=ST Pilot PlantDIEE

Volume=140m3 Cryostat volume ~1/3 ITER 3
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Nishio, FEC 2004

20T 134T 67T
conductor | conductor | conductor
Size including insulation (mm) | 101x 6 81x6 51 x84
Maximum magnetic field (T) 20 134 6.7
Nominal operating current (kA) 40 40 40
Operating temperature (K) 33 33 33
Width of Tape (mm) 101 81 51
Thickness of YBCO (mm) 0.04 0.04 0.04
Thickness of copper sheet (mm) | 4 4 6.4
Critical current dennsity 11,000 14,000 22.000
(A/mm’) at20 T at134T | at6.7T
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3.1 Particle out flux : use Goldston scaling of H-mode particle flux I'y = 4mange,Teep/ B, we
have Ty = 2.8 x 10%2/s for a = 1.7Tm, ngp = 7 x 101 /m? Ty, = 300eV, B = 7T. This is order
of magnitude smaller than the assumed value for SSTR. 5
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Max Austin, EPS2017, APS2017 showed encouraging results.

2R304 ME. Austin, A. Marinoni, et al, 59 APS-DPP Bulletin Bo4 2 “High confinement in
negative triangularity discharges in DIII-D” :
BO4 2 High confinement in negative triangularity discharges
in DIII-D* M.E. AUSTIN, U. Texas A. MARINONI, MIT M.L.
WALKER, Gen. Atomics M.W. BROOKMAN, U. Texas 1.S. DE-
GRASSIE, AW. HYATT, C.C. PETTY, K.E. THOME, Gen. Atom-

Shot 170669

Shot 170678 - Neg. friangularity Time 1200 ms

Time 1200
completed last year
* Matching pos.
triangularity
developed in 2017

L TEERERN Discharge conditions ics T.L. RHODES, C. SUNG, UCLA O. SAUTER, SPC Discharges
’ . By 20T with negative triangularity (§) shape have been created in DIII-
lp: 0.7 MA D with H-mode-like confinement (Hggy> = 1.2) and high normal-

Neg. 5 U : ,’;;' ized beta (fy = 2.6) with L-mode-like edge pressure profiles and

AN q95 = 3.8 no ELMs. These inner-wall-limited plasmas with § =—0.4 had the
RRRRES52> ql=4.4 same global performance as a positive triangularity (§ =0.4) ELM-
ing H-mode discharge with the same [;,, elongation and area. Pre-

Pos. & liminary fluctuation data shows negative § plasmas have lower tur-

::5_?:'7 bulence levels, typically reduced by 20%, in the outer region of

the plasma, 0.7 <r/a<1.0, compared to equivalent positive § dis-

charges. Correspondingly, transport analysis indicates reduced ion

L and electron diffusivities for negative § compared to the positive 8

Hem e — cases. Also, the positive triangularity discharges had 30-50% lower

neutron rates as the identically heated negative triangularity ones,

§<0 stayed at L-mode edge due primarily to impuri!y relc'zmion apd dgu(eriym diluliop. These

§>0 went into ELMing H-mode but has HH=1.2 results show t'hal negative .tnangulfmly is a viable ggndldalc for

reactor scenarios with its high confinement, ELM-mitigated char-

acteristics plus a more economical and effective option for divertor
placement.

7 NATIONAL FUSION FACILITY

confinement at B=2.6
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Max Austin, EPS2017, APS2017 showed encouraging results.
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M. Kikuchi, Energy (2013)
S. Medvedev, FEC 2014, FEC2016
M. Kikuchi, FEC2018
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2.1 Single null NTT configuration [Racetrack TF coils]

-8.6MA B o. Rp:gm, ap:3m’ |p:21MA’ Bt:586T
. Og5=3.0, k45=1.73, ¥,=1.8, §,,=-0.4,
§,,=-0.9

Racetrack shaped TF coil is best
suited for NTT configuration.
PF coll currents 2|lpg|/l,= 6.8

For single null NTT, vertical stability
s fairly good. With a,/a=1.3, the

growth rate is ~14st, similar to ITER
value (6cm thick steel wall).
Beta limit (w/o wall) /=0.84

n=1 betaN=2.79

n=2 betaN=3.24

n=3 betaN =3.36
6.2MA n=4 betaN=3.43
n=5 betaN =3.47
Kot n =infty : betaN=3.41
s 19.1MA

With a,/a=1.3 wall, B, =3.3 n=1 stable

-16.9MA
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* Guo, NF2017
* Small angle slot divertor
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. =K Dfast wave / Helicon wave/ Whistler
 R. Prater, M. Porkolab, NF2014
* Robust to accessibility

ARC: np~4EPA/W/M2
Inboard CD

11
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betaN=2.6

Inboard Helicon CD
for reduce trapped
_ electron effect

TFC -> HTC conductor 1.5T
VV -> Rectangular shaped
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