Proposal for Vertical Stability and
Control Study at High Elongation

D.A. Humphreys, D.A. Gates, J.R. Ferron, J.A. Leuer, M.L.
Walker

NSTX Research Opportunities Forum
November 2003



Background

Stable operation at higher vertical elongation enables
higherf3, higher performance

Reduction in PF control latencies in 2003 (Gates) enables
stable operation at highger2.4

NSTX/DIII-D collaboration + TSC analyses will produce
optimized vertical control algorithms for NSTX PCS

Experimental goals: demonstrate and explore
controllability at highk, study nature of VDE in NSTX



Vertical Stability Experience
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|mproved Vertical Control Supports Broader
High Performance Goals
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Proposal for Experiment to Study Vertical
Stability and Controllability

 Implement and test severatw vertical control algorithms
In new low-latency PCS/control loop

« Evolvek in discharges to specified values (nominally
range from 2.0, 2.4), hold andlemonstrate stable control
for > 10 growth timesi¢ ~50-200 ms for range of cases)

« Apply vertical position step commantsexcite closed
loop mode

« Switch toDoNothing/FreezeCommand phasertgger
VDEs n selected cases

« Vary control algorithmgo test predicted unstable control
onset (time permitting)



Results Expected from Vertical Stability
and Controllability Experiment

Experimental ptimization andcommissiomg of
new vertical cotrol algorihmsenabling hghk

operation

Detalledvalidationof fundamentaaxisymmetric
responsanodels

Assessment of adle rigidity, resistive @sma effects

VDE physicsand effects dat



