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Prerequisites

• Complete OP-XMP-48 64: NSTX Start-up Commissioning and Evaluation
Using Lithiumization
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Prerequisite XMP-64
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XP1000: LLD Characterization, Day 1

• Candidate Reference shots: 129061, 132582.
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XP1000: LLD Characterization, Day 2-3

• Candidate Reference shots: 129061, 132582.
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XP1000: LLD Characterization, Day 4

a) Same Candidate Reference shots: 129061, 132582 but with OSP extended to
higher R for pumping demonstration.

b) Candidate Reference shots from 2008-09 database,129015-19, 129038.
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XP1000: LLD Characterization, Day 5

a) Same Candidate Reference shots: 129061, 132582 but with OSP extended
to higher R for pumping demonstration.

b) Candidate Reference shots from 2008-09 database,129015-19, 129038.
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XP1000: LLD Characterization, Day 6

a) Same Candidate Reference shots: 129061, 132582 but with OSP extended to
higher R for pumping demonstration.

b) Candidate Reference shots from 2008-09 database,129015-19, 129038.



NSTXNSTX LRTSG  – XP1000(Kugel) 9Feb, 17, 2010

• Visible Cameras (unfiltered/filtered)

       • Phantom-V710, Bay-E, Top re-entrant window
       • Phantom-V7.3, Bay-J, Top re-entrant window

 • IR Cameras

• Fast IR Camera, Bay-H Top

• Slow IR Camera, Bay-I Top

• Slow IR Camera, Bay-G Bottom

• Divertor Spectrometer

• Lyman-α Diode Array

• Divertor Region Sample Probe

• 3 Quartz Deposition Monitors

Diagnostics for LLD  Characterization
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Backup
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LLD

CHI gap

High δ : reduce ne by >25%

Pumping by an LLD-I 15 cm Wide on Outer Divertor Will Provide Density
Control for Inner Divertor Broad SOL Dα Profile High δ Plasmas

• Density reduction will depend on proximity of outer strike point to LLD-I

20cm
15cm

10cm

>25%
Density

Reduction

R. Maingi, ORNL

V. Soukhanovskii
LLNL

Shown for different LLD-I widths

CHI GAP

• The heat flux in our standard non-lithium fiducials increases with time because of
the increasing li that causes an increasing OSP radius. The peak quasi-steady
value is ~ 1 MW/m2, dropping to 0.6 MW/m2 at the outer edge of the tray, i.e. 0.8
MW/m2 average. It is lower by 50% early in the shot.In post-Li ELM-free cases, the
contraction of the profile into the near SOL means the far SOL peak goes down. It
is typically 0.5 MW/m2 average, assuming the lithium doesn't change the
magnitude too much.Pre-li: 129013, 129014Post-li: 129064
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R. Maingi, ORNL

NSTX Data Used to Enable Analysis of Expected
Performance of LLD for Low δ Plasmas

Low δ : reduce ne by 50%

LLNL

CHI gap

LLD
50%

Density
Reduction10cm

15cm

20cm

Shown for different LLD-I widths
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Automated IR Camera Calibrated Temperature Waveforms
Needed Between Discharges

• Power Handling: SNL thermal analysis for cases with the strike point on the
  LLD with peak Li temperature set at 400 °C,

- can sustain a peak of ~2MW/m2 for 10s and 4 MW/m2 for ~3s.
- Less Li, higher heat transfer.

• Lithium evaporation from LLD is very high above 400°C and D starts
  desorbing from LLD. Need to monitor temperature profiles during NBI.

- LLD evap = LITER evap @ ~370°C

• Automated IR Camera calibrated temperature waveforms critical to
  monitoring LLD operation and benchmarking thermal simulations against
  initially short low, low power, NBI on LLD.

Li thermal conductivity is low. (~ W/m-°K 400 Cu, 140 Mo, 120 ATJ, 45 Li, 15 SS)
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• 50.3% of sputtered (neutral) lithium
  is ionized within the computation
  zone (LLD and associated near-
  surface grid). 49.7% of sputtered
  lithium “escapes”.

Gross and Net Erosion Rate Along LLD
- J.N. Brooks, J.P. Allain, Purdue Univ, PFC Meeting 7/09

Preliminary

IBA  of NSTX 2009 Tiles
- W. R. Wampler, SNL, 11/09
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• Simulation Finds 50% of Li Sputtered from LLD Redeposited on Outer Divertor
• Ion Beam Analysis of NSTX 2009 Tiles Finds Li Redeposition on Outer Divertor


