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ST Can Advance Fusion Science and
Technology Using Small-Size Devices
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Steady State Issues of Importance to ST

_

Noninductive ramp-up to full current
— Plasma initiation via CHI, EBW
— Small helicity (~1.6/ka?l{¢l;) and poloidal flux (~py/Rol,) content
— Dictated by resistive flux diffusion time

e HHFW and EBW

— Dielectric constant (we/w,e)? ~ 100 - efficient HHFW absorption
— Proximity of R-cutoff, UHR, and L-cutoff — conversion to EBW

* NBI

— Supra-Alfvén ions - TAE, “fishbone” modes
* “No-wall” regime: fp, ~40%, q ~ 10, B ~ 25%
e “Wall-stabilized” regime: f, ~ 70% , By ~ 40%
e CHI requirements on electrodes (divertor plates)
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NSTX Will Investigate No-Wall and Wall-Stabilized
MHD Beta Limits for K ~ 2

K = 2.0, By = 23-40%, By = 4.5-8, fgooeyap = 41-71%
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NSTX Research Plans to Investigate the Key ST
Physics Issues in the Next 4-5 Years
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NSTX is Designed to Investigate
Coaxial Helicity Injection Startup
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NSTX Test Cell Arrangement
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Planned Diagnostics Systems
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ST Could Enable Small Fusion Energy Development
Device, such as the Volume Neutron Source (VNS)

(Dimensions in Meter)
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ST Performance Extension Device Has Potential

for Testing Long-Pulse D-D, and Pulsed Q~1 -10
Nea- Team ST Devices NSTXM AST DTST VNS Plke
D evd opm ent Pioof of Pinaple Pef omanee Fus on Enegy
Stage Extens on D ed opm ent
M odecf No- W al- DD Q-1 0Q-10 | Q-1 Q>10
opeat ion Wa  Swhilizd | H~1 H~1 H-~3 | Diwn Sudained
M gor radius (m) 0.85 ~1.2 ~11
Aged raio >1.25 14 1.4
Toroidd fidd (T) a mgor radius 0.3-0.6 0.9 1.7 1.7 2.1
Plaanaarret (M A) 1-2 ~5 ~10 -~10 ~10

Edge sf ety fad or 10-5 ~10 ~10

Plasn aaoss s ion dongat ion 2-2.5 3 3

Nom dbeta By (Yo Tm¥I A) 5 8 3.5 3.5 5 4 8
Average toroidd betar (%) 25 40 23 23 A 27 50
Average dens ty (10° m™) 0.5 0.5 0.5 1 0.7 1.1 1.2
Average tem peaaure (keV) 1 16 3 7 15 9 16
Cp-driven aurrent fraction (%) 40 70 0 50 75 50 0
Plasn adrive pover (M W ) 6-11 25 35 4 40 25
NBlenergy (keV) 70-80 110 110 400
Fud on power (MW ) - - 36 40 66 260
H (ITERH98H K ardaun, 1999 1-2 1 1.2 3 3
Plagm aflatop (burn) tim &9 1-5 ~100 ~10 ~10 ~1000

N eutron wall load (M W) - 0.6 1.0 4.0
N eutron fluencd year (M WitY) - ~0.003 ~0.3 ~1.2
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