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n=3 error field measured at 0.75MA and 1.1MA
Expands 2007 data set obtained at 900kA
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» 750KkA: optimal Igp, -3 = 300-400A « 1.1MA: optimal Igp, -3 = 500-600A

» Corrective field (roughly) proportional to PF5 and plasma current
— No measurable n=2 EF (S. Gerhardt)
- n=3 EF most likely due to PF5 coil, which is known to have n=3 asymmetry

Menard ASC XP-823



In 2007, using optimized By sensors in control system allowed
feedback to provide most/all n=1 error field correction at high 3

 Previous n=1 EF correction required a priori estimate of intrinsic EF
« Additional sensors - detect modes with RWM helicity = increased signal to noise
* Improved detection = higher gain - EF correction using only feedback on RFA

EFC algorithm developed in FYQ7:

NSTX
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- Use same gain/phase settings to suppress RFA from intrinsic EF and any unstable RWMs
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n=1 feedback gain, LP filter optimized for I,= 1.1MA

Expands 2007 data set at 900kA

@ NSTX

* Instead of applying known n=1 EF, used OHXTF EF (1.1MA uses full OH swing)
» Used B, U/L averaging from 2007, included n=3 EFC (new for 2008)
 Increased gain scan by factor of 3: 0.7 in 2007 - up to 2 in 2008

— Response to n=1 RFA from OHXTF error field changes little for G, > 1
— System marginally stable at G, = 2 for 1 ¢ as low as 1-2ms

- Optimal control parameters: Gy = 1-1.5, t, 5 = 2-5ms
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n=3 EFC + n=1 feedback important at lower
current (< 900kA) for extending pulse lengths

NSTX

e Pulses commonly disrupt near ~ 0.6s w/o mode control

— At high beam power (high B, = 5.5 6), mode control
insufficient to avoid disruption (not shown)

Plasma current
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n=3 EFC + n=1 feedback was successfully applied
to wide range of plasma current = 0.75-1.1MA

@ NSTX

e Pulses run reliably until nearly all OH flux is consumed

Plasma current
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Optimized mode control + Lithium = record NSTX pulse-lengths
@ NsTX

* Flux consumption reduced following LITER experiments
— Lower V| 5op at lower Pyg,

Plasma current
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— By = 5 sustained 3-4 1.4
—record pulse-length = 1.8s
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