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[ lpeaMeT nccnegoBaHusA

* [lapameTpbl 1 0COBEHHOCTU MarbIX CTaUMOHAPHbIX
ToKamMmakoB (TST) Kak yCTPOMCTB N9 TECTUPOBAHUSA
HOBbIX TEXHOTOMM

e [lapameTpbl 1 0COBEHHOCTU MarsibIX CTaLUOHAPHbIX
HENTPOHHbIX TokamakoB (TSNT) ana TecTMpoBaHua
TEXHOIOMMM TOKamaka-peakrtopa



[ lapameTpbl yCTaHOBOK

Parameters of Representative TST and TSNT

Parameters TST TSNT
Major radius, R, (m) 0.6-0.75 0.8
Minor radius, a (m) 033-030 04
Toroidal field, B, (T) 1.4-22 4.1
Plasma current, /;, (MA) ~0.5 4.6
Edge elongation, Ky 1.8-1.7 20
Edge safety factor, gqo5 7 3.6
Troyon factor, g (mT/MA) 0.03 0.04
Average beta, B (%) <4.4-23 <12
Density, {n,} (10'* cm™) <0.5 <15
Temperature, {T), (keV) <2.0 ~8.4
Total drive power, P, (MW) <4.5 ~15
Edge heat flux, 0, (MW/m?) <025 ~04
SOL connection, Lgq; (m) ~30 ~20
Fusion amplification, Q - ~1.0

Neutron wall load, W, (MW/m?) - ~1.0




L-H nepexon 1 Bpema yaepxaHua nnasmbl
Pot 2 Py = O’SRoakgtho

P, =0,5MBm AnaTST

P.=3MBm  Ansa TSNT

t

. 0,85p1,240,31,0,5501p 0,2 A0,5-0,5
7o =H, -0,048Ip Ry“a™Ke'n, "B " AP

tot

7o = Hy -[0,0412°R0%a% kS A”® +0,0641 2% kG M2 BY A2 P! ]

e tot
Ty =0,07 Rc?aﬁe Ajo,s Pt(;tO’Sq*
_5a’By s ke (1+ 205 —1,25;.)

Rol , 2 !

0



[Tpenen ctabunbHoOCcTM No 3

al,
° aB Iy

2
| &f, = gﬂ% <7,600,,c"°1-¢)"°

=— p

|
" aB &8, <0,6 anaTST
K, =K, (1+0,445°) | B, <0,4 nns TSNT
Kes = 0,9k,
5, =5,(1+0,77&%)
Sy = 0,56,

l, 1,9k g%°
aB g, (1-¢)”’




5
[lopoepkaHne Toka nnasmbl

Current Drive Parameters for TST and TSNT

Parameters TST TSNT
Total drive power, P,,, (MW) <4.5 ~15
LHCD power, P, ; (MW) ~1.0 ~2.0'
Frequency (GHz) 245 ~4.6
ICH power, Py (MW) ~2.0 -
Frequency (MHz) 20-80 -
NBICD power, Pyg (MW) ~1.5 ~15
Energy E, (keV) ~50 ~1604;
Isotope H,D D, T

tFor current ramp-up and maintenance at moderate densities only.
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NHXekuma HemTparnbHbIX My4YKOB
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KombuHauma MeTogoB Harpeea

NBI + LHCD

|, =0,1M4 P, =1,5MBm
|, =0,2MA4 B, =1MBm
.. =0,2MA4 Ry =2MBm

<T,>2 1 kaB BHYTpKn obnactn r < 0,55a

NBI + ICRH

P
YNB+ic = VNB (1+0’5P;C

NB
Veooic =0,06-10% A4-Bm ™
INB+IC — ZMA




[eHepauus Toka ObICTPbIMU BOSTHAMM

T

e

2+7Z
Vew = O, 0151020 A- Bm—l ] M—Z

7/FW 2016

ViH+EW = 0,1-10°4-Bm™" - m?



Ycnosua Ha gusepTtope U B SOL

Conditions Needed for Testing Divertors

Condition Considerations
Poloidal divertors Correct configuration
Q, 2 0.2 MW/m? High avg. heat flux at edge Dpa
T, ~0.1-0.2 keV H-mode edge, plate erosion Fp = F
n, ~ 1.5-3x10'* cm™ High-recycle divertor
n, < ng ~3.2x101 cm™  Disruption-free operation
Loor = Aex — 30 m Connection length for -
diffusion and e-i equil.
Qaiv ~ 5 MW/m’ High avg. heat flux on plate
T,y ~5-50¢eV High-recycle to high-erosion
Taus ~ 10° S Particle equilibration; plate

erosion, migration, and
redeposition
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TexHonorndeckme ocooeHHoCcTU TST n TSNT

TST TSNT
Approach Considerations Approach Considerations
LHCD at 2.45 GHz Steady-state operation for LHCD at 4.6 GHz Noninductive ramp-up and

ICH at 20-80 MHz
NBICD at 50 keV

Plasma duration < 10° s

Modular cassette divertor
Eight TFC return legs
Demountable TFC
Conductor J, < 3 kA/cm?
Demountable center core

{n) <0.3x10™ cm™,
peripheral CD at higher (n,)
For high heat flux
Core CD for
(n) < 0.5x10" cm™3
For 10-20% testing duty
factor
Minimum turnaround time
Access for divertor cassettes
Flexibility and repairability
Conventional steady-state coils
Permit Ry/a = 1.8-2.5

NBICD at 1604, keV

Plasma duration < 107 s
Modular test blankets
Eight TFC return legs
Single-conductor center leg

Demountable TFC
Demountable center core

steady-state operation for
(n,) < 0.5x10" cm™
Heating, beam-plasma fusion,
and CD for
(n) < 1.5x10" cm™
For a duty factor of 10-20%
Minimum turnaround time
Access for blanket modules
No inboard shielding,
minimum size
Flexibility and repairability
Permit regular replacement
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