. NSTx Overview of Recent NSTX Research Facility Upgrades and Plans

BES together with high-k to provide a
comprehensive turbulence diagnostic set
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FY2010-12 milestones address key physics issues central to the FY 10 FY 11 FY 12
mission of NSTX exploiting new facility diagnostic capabilities ®)
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TF, OH & Plasma Current Waveforms
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TF magnet operation at ~1T (vs. 0.55T) within Time (s)
a factor of 2 of next-step STs
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- New TF Bundle contains 36 identical conductors with one-layer joint design -
Present TF bundle contains two types of conductors and two-layer joints

- New bolted joints are located at larger radius enabling lower joint current density
and lower magnetic field at the joint than the present design.

NSTX Upgrade will address many important questions for fusion

How does confinement vary with
normalized temperature, pressure?
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Can we create, sustain, and control high
B, low |. ST plasmas without induction?

Can we manage the power & particle
exhaust of high-performance plasmas?
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q profile control in 100% non-
inductive plasma using mix of
existing and additional NBI sources

New divertor poloidal field coils
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Improved LLD, capillary
porous system, other...
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OH Flux Increased x 3 to Support 2 MA, 5 s Pulses

(Present ~0.7 Vs = 1 MA, ~1 s)

«Co-axial leads

*OH is supported
between the upper
and lower TF leads

*OH is supported
between the upper
and lower TF leads

Single Segment 3-Strap Assembly with Supports
New Design Simplifies Joint and Eliminates Lift-Off
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2nd NBI with larger tangency radius for sustained and
controllable 100% NICD and high g at low v*
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Up to 2 times higher NBI current drive efficiency,
and current profile control




