Year 1: 

· Recover n=1 RWM control, verify that previous “best” settings for proportional and state-space controller remain valid.

· Use applied n=1 fields to assess the n=1 error field in NSTX-U.

· Find the highest IN (or lowest q95) that can be sustained for a few tE using very high elongation and off-axis NBCD. Something like k=2.8-3, IP=1100-1200 kA, BT=0.55 T.

· Begin implementation of rotation control (if CHERS background view permits). Complete necessary system-ID experiments (beam modulations).

· Assess differences in RWM behavior at (near) fixed bN as a function of beam sources (like different combinations of three sources). Do the various rotation profiles and fast-particle anisotropies change the experimental bN limit?

· Assess impact of large outer-gaps on experimental bN limit. (Large outer gaps tend to be desirable for increasing the off-axis NBCD and elongation, but may be bad for stability?).

· Assess shape requirements for optimal stability (presumably nothing more than shape factor?). Ensure that cryo-pump design is consistent.

Year 2: 

· Finish tasks from year 1.

· Utilize off-axis NBCD and very high elongation (20 cm outer-gap?) to sustain bT~25% high-IN scenario for a full current redistribution time.

· Assess if some combinations of beams can drive the plasma below the low-li limit. This may be similar to the previous bullet.

· Begin exploration and correction of n>1 error fields.

· Test closed loop rotation control.

· Begin to explore NTV physics at reduced collisionality.

· Make assessment of halo currents, current quench rates, and disruption energy losses. Validate upgrade design assumptions in preparation for 2MA operation.

· Assess increment of qmin above 1 which ensures plasmas free of m/n=1/1+2/1 coupled kink-tearing modes. Compare to NSTX data (this should be an aspect ratio effect).

· Assess of m/n=2/1 modes are more easily triggered by ELMs, EPMs, due to some loss of curvature stabilization.
Year 3:

· Combine bN control and rotation control for optimal stability at high bN.

· Extend NTV studies to very low collisionality. Similar with RWM passive stability.

· Study BT low-density locking threshold at the highest possible field.

· Study the n=1 error-field tolerance as a function of qmin (R. Buttery type stuff). Assess benefit of qmin >2 for H-mode EF tolerances. Relationship between qmin, q95, and EF threshold?

· Study effects of very high-temperature divertor operation on MHD. For instance, the process of cold-edge disruptions in cases where there may be large impurity influxes from overheated divertors.

Year 4:

· Use very long pulse capability to assess the disruptivity of relaxed scenarios. Do plasmas disrupt “for no reason”.

· Continue maximization of the sustained bN using bN and rotation control. What is the lowest  q95 that can be reliably stabilized? What is the highest non-inductive fraction that can be sustained?

