NSTX Shot Summary 10 July 2008
Objective: XP835 HHFW into H-mode plasmas (Ryan, Hosea, Leblanc Taylor, Wilson)

General: 0.65 MA, 5.5 kG, D

	Shot
	Pwr
	Phase
	Comments

	130595
	0.6
	-150º
	Went into H-mode at .23 s. RF on at .25 s, 250 ms pulse, many trips, rho around 0.6. Outer gap looks to be about 5 cm.

	130596
	0.6
	-150º
	Went into H-mode at 0.21 s, some ELMs. RF stayed on for full pulse. Outer gap starts at 7 cm, goes to 5 during pulse.

	130597
	1 MW
	-150º
	Crowbar number 6 fired prior to shot and didn’t clear, so remaining transmitters tripped. Outer gap rock steady at 7 cm.

	130598
	0.8
	-150º
	Crowbar #6 fired again, transmitters 5 and 6 didn’t fire. Got two pulses from the remaining 4, may see some indication of heating during RF.

	130599
	0.8
	-150
	Same

	130600
	-
	-
	No RF

	130601
	
	
	Have transmitters 5 and 6 turned off. Trying to get H-mode loading information as a function of gap. Match for transmitters 1-4.

	130602
	0.8
	-150º
	Detune 5 and 6. Tune 1-4. Pretty good match (rho = 0.2) until 0.35s, when there is a large ELM. Cube voltage drops from 11 kV to 7 kV at this point. 

	130603
	0.9
	-150º
	RF stays on for 200 ms. Again loading increases at 0.35 s. Antenna pressure is increasing.

	130604
	0.9
	-150º
	Move plasma 2 cm closer. Voltage drops to 9 kV, This time we see the ELM on the reflectometer.

	130605
	
	
	No plasma

	130606
	1.1
	-150º
	Increase power, antenna pressure is around 0.1 mTorr even before the RF comes on.

	130607
	1.5
	-150º
	Change gas, start He glow discharge, increase Li rate to 20 mg/min. Antenna pressure has dropped an order of magnitude. Doesn’t look like we stayed in H-mode. Voltages 8-11 kV. Full RF pulse.

	130608
	2
	-150º
	A couple of trips.

	130609
	
	
	No RF, ohmic/NBI comparison. 130607 showed substantial electron pressure increase over 609

	130610
	0.54
	-90º
	Change phase, full pulse. The -150º match is still good at -90º, which bodes well for rapid phase changing.

	130611
	1.1
	-90º
	The outer gap now seems to be about 6 cm. One trip, no evidence of heating.

	130612
	0.4
	-90º
	Transmitters 5 and 6 are back on line. Using this shot at lower power to retune the match.

	130613
	1.9
	-90º
	Two trips - #5 still has rho ≥ 0.6. May have detuned #5 and #6 so far that it is difficult for them to recover. Big increase in antenna pressure when the RF comes on. Joel sees some evidence of electron heating.

	130614
	1.9
	-90º
	Transmitter 5 still unmatched. Antenna pressure is high when RF is on (0.15 mTorr). Large ELMs are showing up on both the H-alpha and the edge reflectometer.

	130615
	2.0
	-90º
	Match for #5 has improved. Still breaking down. See a lot H-alpha activity when the RF is on, as well as density excursions on the reflectometer.

	130616
	2.0
	-90º
	Increase gap by 3 cm. Poor match, breakdowns.

	130617
	0.5
	-90º
	Reduce power in order to match. Trips caused by reflection coefficient. Only one large ELM.

	130618
	1.2
	-90º
	Two trips, transmitter 5 mismatched

	130619
	1.3
	-90º
	Better match on #5, late trips on MHD.

	130620
	1.5
	-90º
	Much improved match, late trips. Cube voltage 9-11 kV.

	130621
	1.7
	-90º
	One late trip

	130622
	
	
	Load shot 128155. Switch edge reflectometer turn on time to 0.25 s.  Very low density shot.

	130623
	
	
	Increased gas. Too high a density, plasma went out.

	130624
	
	
	Still playing with the gas. Early density too low.

	130625
	
	
	RF is sending the plasma into H-mode at 200 ms, tripping it off.

	130626
	0.8
	-150º
	Still low density early.

	130627
	0.4
	-150º
	RF is still sending the plasma into H-mode. May need to turn on later.

	130628
	0.85
	-150º
	Beam valve wasn’t open. Also the Thomson scattering wasn’t on. The beam was turned on at 0.22 s, looks like it goes into H-mode at 0.265 s, dropping the RF off.

	130629
	
	
	No shot

	130630
	0.9
	-150º
	Goes into H-mode at 0.265 s (0.45 s after RF comes on), dropping the RF out.

	130631
	0.9
	-150º
	Tried moving the beam up to 0.26 s, with the idea of having NBI present during the L-H mode transition. However, beam didn’t come on until 0.27 s with a slow rise time. The plasma started into H-mode as soon as the HHFW came on.

	130632
	0.9
	-150º
	Similar to last shot, goes into H-mode and RF drops out before the NBI.


130593   XP#   835  CONDITIONING Jul 10 2008 10:41:13:776AM jrobinso 

Fiducial  130593 (based on 129386) @ 0.301s (8 ms integ. time):

SPRED Ratios:

     OV_630Å / CIII_977Å = 0.061 (excellent).

     Cl XIV_238Å / CIII_977Å = 0.244 (excellent).

XEUS Ratio:

     OVIII_19Å / CVI_33Å = 0.516 (good).

Fe XV, XVI separately identifiable as:

Fe XV 284Å = 17,  

Fe XVI 335Å = 22,

Fe XVI 361Å = 13 (subtracted) plus

the "hill" peak was 58 (subtracted).

Does not qualify as a metallics infused shot 

(<1MW Bolom. Tot. Pk. Pwr.).

Filterscopes:

Metals Zeff = N/A, CHERS Zeff = N/A, Chord Zeff = 3.018

     Bay D: Da 6563Å / C II 6580Å = 0.300

     Bay D: O II 4416Å / C II 6580Å = 0.439

     Bay G: Da 6563Å / He II 4686Å = 0.078*

*Bay G Da may be broken.

VIPS2 H/D:  

Lower Divertor Views (fiber designations):


     Bay C FOB, Fiber E: 1.30-2.00%

     Bay C FOB, Fiber G: 1.20-2.00%

     Bay C FOB, Fiber I: 1.00-2.00%

Conditions: 

Very low individual metallics data,

noisy low spectra, generally difficult waveforms.

Good O VIII/C VI, but excellent SPRED ratios 

based on low numbers (less reliable), lets me 

think that only good - very good conditions exist.

130594   XP#   835  PHYS OPS Jul 10 2008  9:01:38:990AM MUELLER 

Reload 129386, 5.5 kG, 1 MA, A 60 ms, CS 1100 T HHFW 250ms - aborted

130595   XP#   835  PHYS OPS Jul 10 2008  9:02:18:613AM MUELLER 

Try again - OK   some diagnostics shutter problems

130595   XP#   835  RF Jul 10 2008  9:10:39:006AM PRYAN 

Tried a 600 kW, -150 degree HHFW pulse, 250 ms long starting at 250 ms.

Many trips, probably because of poor match. Looks like the outer gap is around 5 cm.

130596   XP#   835  PHYS OPS Jul 10 2008  9:19:05:413AM MUELLER 

Raise CS to 1200 T Good  (now evaporating at 5 mg/min with a 10 minutie rep rate)

130596   XP#   835  RF Jul 10 2008  9:19:14:443AM TAYLOR 

Full RF pulse 250-500 ms 400 kW Increasing RF on next shot

130596   XP#   835  RF Jul 10 2008  9:23:07:810AM PRYAN 

-150 deg phasing, 0.6 MW, full pulse, better match.

130596   XP#   835  IMPURITIES Jul 10 2008 12:19:09:910PM PAUL 

Peaked Prad profile with core power density up to 120 mW/cc.

130597   XP#   835  RF Jul 10 2008  9:23:04:653AM TAYLOR 

Crowbar on source 6 trips on other sources

130597   XP#   835  RF Jul 10 2008  9:24:16:820AM PRYAN 

Crowbar on transmitter 6 fired and didn't clear before shot.

The other transmitters stayed on but tripped because of mismatch.

130597   XP#   835  PHYS OPS Jul 10 2008  9:29:50:693AM MUELLER 

Change R to request a constant gap of ~7 cm  (was ramping out from ~7 to ~5 from 100-400 ms)

OK, but RF crowbar

130598   XP#   835  PHYS OPS Jul 10 2008  9:32:35:880AM MUELLER 

Try again - OK

130598   XP#   835  RF Jul 10 2008  9:36:00:783AM PRYAN 

Same thing, crowbar number 6 fired about 15 s before shot.

Transmitters 5 and 6 dropped out, 1-4 stayed on, 800 kW net power.

130598   XP#   835  IMPURITIES Jul 10 2008 12:21:11:830PM PAUL 

Very high Prad with peaked profile.  Bolometers saturated at .6 sec.

Core power density over 400 mW/cc/

130599   XP#   835  RF Jul 10 2008  9:48:57:256AM PRYAN 

Crowbar #6 again fired about 15 s before the shot. About 100 kW reflected power on Xmtr 5.

About a 70 ms pulse with remaining four transmitters.

130599   XP#   835  PHYS OPS Jul 10 2008 10:07:50:216AM MUELLER 

repeat - Good

130599   XP#   835  IMPURITIES Jul 10 2008 12:22:58:456PM PAUL 

Hgh Prad with peaked profile.   Core power density down to 140 mW/cc.

130600   XP#   835  RF Jul 10 2008  9:57:50:683AM PRYAN 

No RF

130600   XP#   835  RF Jul 10 2008  9:58:12:103AM TAYLOR 

RF turned off

130600   XP#   835  PHYS OPS Jul 10 2008 10:07:56:153AM MUELLER 

Repeat

130600   XP#   835  IMPURITIES Jul 10 2008 12:25:08:253PM PAUL 

Low Prad with peaked profile, but peak of profile is out at R = 120 cm.

Core power density down to 60 mW/cc.

130601   XP#   835  RF Jul 10 2008 10:11:38:453AM PRYAN 

Transmitters 5 and 6 are turned off. Will match using the remaining 4.

130601   XP#   835  PHYS OPS Jul 10 2008 10:26:12:426AM MUELLER 

Repeat

130602   XP#   835  RF Jul 10 2008 10:18:02:876AM PRYAN 

Transmitters 5 and 6 are off and detuned. Tranmsitter 1-4 are on and matched.

-150 deg phasing, 0.8 MW. Cube voltage drops from 10-11 kV to 6-8 kV at 0.35 s,

perhaps during ELM. It then climbs to 14 kV and arcs.

130602   XP#   835  PHYS OPS Jul 10 2008 10:26:17:130AM MUELLER 

Repeat

130602   XP#   835  IMPURITIES Jul 10 2008  5:08:03:160PM PAUL 

Peaked Prad profile, but peak of profile is out at R = 120 cm. Thomson density profile peaked locally at 100 cm, but also there's a strong wing at 140 cm.  The Prad profile seems to split the difference.

130603   XP#   835  PHYS OPS Jul 10 2008 10:26:24:066AM MUELLER 

Repeat

130603   XP#   835  RF Jul 10 2008 10:27:21:600AM PRYAN 

RF stays of for 200 ms. Again see an event at 0.35 s that increases the loading (drops ant voltage). The edge reflectometer doesn't see anything untoward at 0.35 s.

130603   XP#   835  RF Jul 10 2008 10:47:38:636AM TAYLOR 

Prf = 900 kW 250-450 ms then trips

130604   XP#   835  RF Jul 10 2008 10:37:03:480AM PRYAN 

Move plasma 2 cm closer to antenna. Voltage drops to 9 kV. Still see a loading increase around 0.35 s.

130604   XP#   835  PHYS OPS Jul 10 2008 10:47:53:793AM MUELLER 

Move plasma out (R by 1 cm, outer gap by 2 cm) - ok

130605   XP#   835  PHYS OPS Jul 10 2008 10:48:05:936AM MUELLER 

Did not make Ip min at 20 ms

130606   XP#   835  PHYS OPS Jul 10 2008 10:54:36:690AM MUELLER 

Lower prefill to .15e-5 - OK

130606   XP#   835  RF Jul 10 2008 11:00:27:236AM PRYAN 

Increase power to 1.1 MW. Antenna pressure is high (0.1 mTorr), doesn't change when RF comes on.

130607   XP#   835  PHYS OPS Jul 10 2008 11:07:19:350AM MUELLER 

Lower CS gas to 1000 T, after this shot use 4 min He GDC and 12.5 min rep. rate. Only a brief H-mode period late

130607   XP#   835  RF Jul 10 2008 11:07:38:600AM TAYLOR 

Prf = 1.5 MW full pulse 250-500 ms

130607   XP#   835  RF Jul 10 2008 11:10:09:443AM PRYAN 

Full RF pulse, 1.5 MW, -150 degree phasing. Antenna pressure has dropped an order of magnitude. MHD activity starts soon after RF comes on.

130607   XP#   835  RF Jul 10 2008 11:17:11:400AM TAYLOR 

Prf = 1.9 MW from 250 to 380 ms then trips

130608   XP#   835  PHYS OPS Jul 10 2008 11:20:36:840AM MUELLER 

Raise CS to 1100 T - There are Ha, C, etc. spikes after RF trips off, Beam late

130608   XP#   835  RF Jul 10 2008 11:26:54:623AM PRYAN 

2 MW, two trips. Trips may be caused by ELMs. Antenna pressure still low.

130609   XP#   835  RF Jul 10 2008 11:35:26:703AM PRYAN 

Ohmic comparison shot. No RF.

130609   XP#   835  PHYS OPS Jul 10 2008 11:53:21:240AM MUELLER 

Repeat with no RF

130610   XP#   835  RF Jul 10 2008 11:44:56:020AM PRYAN 

Switched to -90 degree phasing, lowered power to 0.55 MW. The -150 degree match settings still work at -90 degrees.

130610   XP#   835  PHYS OPS Jul 10 2008 11:53:36:680AM MUELLER 

Repeat with RF

130611   XP#   835  RF Jul 10 2008 11:57:45:353AM PRYAN 

Increase power to 1.1 MW, one early trip, some MHD during RF on. No heating observed.

130611   XP#   835  PHYS OPS Jul 10 2008 12:07:26:966PM MUELLER 

Repeat

130612   XP#   835  RF Jul 10 2008 12:07:19:120PM PRYAN 

Transmitters 5 and 6 have been repaired and are back on line. Lowered power to 400 kW in order to rematch all six transmitters.

130612   XP#   835  PHYS OPS Jul 10 2008 12:07:33:513PM MUELLER 

Repeat

130613   XP#   835  PHYS OPS Jul 10 2008 12:18:26:846PM MUELLER 

Repeat

130613   XP#   835  RF Jul 10 2008 12:22:28:923PM PRYAN 

Increased power to 1.9 MW. Two trips because transmitter 5 is still mismatched (rho = 0.65).

We had detuned 5 and 6 out of the range for automatic matching.

130614   XP#   835  RF Jul 10 2008 12:39:51:056PM PRYAN 

-90 degrees, 1.9 MW, breakdowns, transmitter 5 still mismatched. Antenna pressure going to 0.15 mTorr when RF is on. Large ELMS showing up on the edge reflectometer.

130614   XP#   835  PHYS OPS Jul 10 2008 12:39:57:823PM MUELLER 

Repeat

130615   XP#   835  RF Jul 10 2008 12:50:44:920PM PRYAN 

2.0 MW, three trips. Xmtr 5 match has improved (rho < 0.4) but we see at lot of "ELMs"

whenever the RF is on. May need to increase the gap.

130615   XP#   835  PHYS OPS Jul 10 2008 12:51:09:716PM MUELLER 

Repeat

130616   XP#   835  PHYS OPS Jul 10 2008 12:56:21:983PM MUELLER 

Increase outer gap 3 cm (Rp smaller by 1.5 cm)  - OK

130616   XP#   835  RF Jul 10 2008  1:03:01:110PM PRYAN 

2 MW, -90 degrees. Match is poor for increased gap. Many breakdowns.

130617   XP#   835  PHYS OPS Jul 10 2008  1:10:11:070PM TSTEVENSON 

Repeat - OK

130617   XP#   835  RF Jul 10 2008  1:13:48:633PM PRYAN 

Reduced power to 0.5 MW in order to match. Only a single ELM occurs when the RF power is reduced.

130618   XP#   835  PHYS OPS Jul 10 2008  1:24:54:043PM TSTEVENSON 

Repeat - OK

130618   XP#   835  RF Jul 10 2008  1:43:34:160PM TAYLOR 

Trip early then Prf = 1.2 MW Need to retune #5

130619   XP#   835  PHYS OPS Jul 10 2008  1:31:36:983PM TSTEVENSON 

Repeat - OK

130619   XP#   835  RF Jul 10 2008  1:41:17:893PM TAYLOR 

Prf = 1.3 MW trips after 390 ms

130620   XP#   835  PHYS OPS Jul 10 2008  1:43:55:253PM TSTEVENSON 

Repeat - OK

130620   XP#   835  RF Jul 10 2008  1:49:12:583PM TAYLOR 

Prf = 1.5 MW trip at the end

130621   XP#   835  PHYS OPS Jul 10 2008  1:57:27:976PM TSTEVENSON 

Repeat - OK

130621   XP#   835  RF Jul 10 2008  2:31:12:286PM TAYLOR 

Change back to -150 deg using settings for 128155   Trips only density too low

130622   XP#   835  PHYS OPS Jul 10 2008  2:23:49:660PM TSTEVENSON 

Load 128155  TF 5.5 kG  Ip 650 kA  D  CS @ 600 T w/ RF and Lithium


NBI  B  70 kV @ 300-340 ms - OK

130623   XP#   835  PHYS OPS Jul 10 2008  2:43:12:120PM TSTEVENSON 

Add LFS gas from 130620  - probably too much

130624   XP#   835  PHYS OPS Jul 10 2008  2:54:55:076PM TSTEVENSON 

Back off LFS a bit and add HFS  CS @ 800 T - OK but a bit low early

130625   XP#   835  PHYS OPS Jul 10 2008  3:13:33:803PM TSTEVENSON 

Increase LFS early and CS @ 900 T - Good. Density still low.

130626   XP#   835  PHYS OPS Jul 10 2008  3:22:03:790PM TSTEVENSON 

Raise LFS gas to 120Tl/s until 110ms. Good. Reached target density at t=120ms.

Late density still a little low.

130627   XP#   835  PHYS OPS Jul 10 2008  3:34:51:640PM TSTEVENSON 

Raise CS Gas to 1000Torr. Good.

130628   XP#   835  RF Jul 10 2008  3:46:24:020PM PRYAN 

0.85 MW, -150 degree phasing, two trips. Delayed the RF turn on until 0.22 s, goes into H-mode at 0.265 s, dropping out the RF.

130629   XP#   835  PHYS OPS Jul 10 2008  3:57:42:883PM TSTEVENSON 

Repeat - PF3 initated a level 1 trip

130630   XP#   835  PHYS OPS Jul 10 2008  4:03:55:573PM TSTEVENSON 

Change G1 & G2 max exp. pt. diff from 20 to 10.

{Equil-phase-efit-X-point locator)

Good,

130631   XP#   835  PHYS OPS Jul 10 2008  4:40:08:540PM TSTEVENSON 

Change SRC B timing to be from 260 to 300ms.

130632   XP#   835  PHYS OPS Jul 10 2008  4:40:16:196PM TSTEVENSON 

Repeat
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