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NSTX EXPERIMENTAL PROPOSAL

TITLE:  HHFW Non-solenoidal….
No.  OP-XP-
AUTHOR:  C. E. Kessel
DATE:  2/16/07

1.
Overview of planned experiment  


Utilizing higher toroidal field (5.5 T) the experiment proposes to scan k|| (7, 11, 14 m-1) and PHHFW (1.0-3.0 MW), at low Ip (≈250 kA), to establish steady RF power input to H-mode plasmas.  With these we will determine the heating/CD effectiveness in sustaining the plasma current.  These discharges will serve as the target for NB injection to expand the non-solenoidal rampup into the next phase.
2.
Theoretical/ empirical justification


At low plasma currents which we expect CHI or PF coil startup to provide, say 50-200 kA the NBI confinement is poor, and an RF method for heating and driving current is preferable.  The HHFW system is suited to this purpose, and efforts to develop this capability should be pursued.  In the 2005 run campaign, experiments at Ip ranging from 400 kA down to 250 kA were done in deuterium plasmas.  Both flattoped Ip and clamped OH current experiments were done to examine whether the HHFW heating/CD was replacing inductive current.  The best examples were with flattoped Ip, with 14 m-1 heating phasing which produced robust H-modes, and transiently drove the loop voltage to 0 and the d(IOH)/dt to 0.  However, the HHFW system was tripping causing the power to shutoff and then turn on multiple times in a discharge, creating the transient.  Experiments also showed that the 7 m-1 heating, co-CD, and cntr-CD were less effective than the 14 m-1 in producing H-modes and replacing inductive current, although this phasing did not experience the tripping that 14 m-1 did.  The isoflux/rtEFIT control was shown to be effective in maintaining desired plasma-antenna gaps, and the OH current clamp algorithm was effective.  Three new aspects will be tried this run period, 1) RF power scan to avoid trips, 2) higher toroidal field which has been shown to provide higher heating efficiency, and 3) intermediate phasing at 10 m-1 between 7 and 14 m-1 to look for synergy effects where 14 m-1 may make 7 m-1 more effective in order to get some CD.

3.
Experimental run plan

( make sure rtEFIT control will function at low Ip, set Ipmin 150 kA (D. Gates)
( BT = 5.5 kG, TF flattop set to 650 ms (or higher)

( gas is D

( outer gap = 4 cm

1)  recover 120297 (Ip = 250 kA, 14 m-1, 1.2 MW)

2)  Ip = 250 kA, setup Ip flattop to 600 ms, set HHFW pulse to t = 75-600 ms

14 m-1
PHHFW = 1.0 MW by 100 ms, out to 600 ms

PHHFW = 1.5 MW by 125 ms, out to 600 ms

PHHFW = 2.0 MW by 125 ms, out to 600 ms

PHHFW = 2.5 MW by 150 ms, out to 600 ms

PHHFW = 3.0 MW by 150 ms, out to 600 ms

7 m-1 co-CD (if not effective heating, switch to <k||> = 10 m-1, 1200 phasing)

same as above

4.
Required machine, NBI, RF, CHI and diagnostic capabilities

Should follow HHFW conditioning and higher power XP’s by J. Hosea

HHFW:  up to 3 MW;  7, 11, 14 m-1;  heating and co-CD phasing

BT = 5.5 kG

rtEFIT isoflux control for outboard gap

CHERS NBI blips, source A @ 90 keV

Gas same as 120297

Request D. Mueller as operator for low Ip operation
5.
Planned analysis


EFIT, CURRAY, TSC, TRANSP

6.
Planned publication of results


APS, Nuc. Fusion or Phys. of Plasmas

PHYSICS OPERATIONS REQUEST

Title
OP-XP-

Machine conditions (specify ranges as appropriate)

ITF (kA): 66 (5.5 kG)
Flattop start/stop (s): 0/0.7
IP (MA): 0.15-0.25
Flattop start/stop (s): 0/0.6

Configuration: 
Outer gap (m): 
<0.04
Inner gap (m): 
Elongation :
≈1.7
Triangularity : 0.4-0.5
Z position (m): 0.0
Gas Species: D
Injector(s):  same as 120297
NBI - Species: D
Sources: A
Voltage (kV): 90
Duration (s): 0.6
ICRF – Power (MW): >3.0
Phasing: 7, 11, 14 m-1 heating & c0-CD
Duration (s): 0.075-0.6
CHI: OFF
Either:
List previous shot numbers for setup: 120297
Or:
Sketch the desired time profiles, including inner and outer gaps, , , heating, fuelling, etc. as appropriate. Accurately label the sketch with times and values.

DIAGNOSTIC CHECKLIST

Title
OP-XP- 

	Diagnostic
	Need
	Desire
	Instructions

	Bolometer – tangential array
	
	X
	

	Bolometer – divertor 
	
	
	

	CHERS – toroidal
	
	X
	

	CHERS – poloidal
	
	
	

	Divertor fast camera
	
	
	

	Dust detector
	
	
	

	EBW radiometers
	
	
	

	Edge deposition monitors
	
	
	

	Edge pressure gauges
	
	
	

	Edge rotation diagnostic
	
	
	

	Fast ion D_alpha - FIDA
	
	
	

	Fast lost ion probes - IFLIP
	
	
	

	Fast lost ion probes - SFLIP
	
	
	

	Filterscopes
	
	X
	

	FIReTIP
	
	X
	

	Gas puff imaging
	
	
	

	Ha camera - 1D
	
	
	

	High-k scattering
	
	
	

	Infrared cameras
	
	
	

	Interferometer - 1 mm
	
	
	

	Langmuir probes - divertor
	
	
	

	Langmuir probes – RF antenna
	
	
	

	Magnetics – Diamagnetism
	X
	
	

	Magnetics - Flux loops
	X
	
	

	Magnetics - Locked modes
	X
	
	

	Magnetics - Pickup coils
	X
	
	

	Magnetics - Rogowski coils
	X
	
	

	Magnetics - RWM sensors
	X
	
	

	Mirnov coils – high frequency
	X
	
	

	Mirnov coils – poloidal array
	X
	
	

	Mirnov coils – toroidal array
	X
	
	

	MSE
	
	X
	

	NPA – ExB scanning
	
	
	

	NPA – solid state
	
	
	

	Neutron measurements
	
	
	

	Plasma TV
	
	X
	

	Reciprocating probe
	
	
	

	Reflectometer – 65GHz
	
	
	

	Reflectometer – correlation
	
	
	

	Reflectometer – FM/CW
	
	
	

	Reflectometer – fixed f
	
	
	

	Reflectometer – SOL
	X
	
	

	RF edge  probes
	X
	
	

	Spectrometer – SPRED
	
	
	

	Spectrometer – VIPS
	
	
	

	SWIFT – 2D flow
	
	
	

	Thomson scattering
	X
	
	

	Ultrasoft X-ray arrays
	
	
	

	Ultrasoft X-ray arrays – bicolor
	
	
	

	Ultrasoft X-rays – TG spectr.
	
	
	

	Visible bremsstrahlung det.
	X
	
	

	X-ray crystal spectrometer - H
	
	
	

	X-ray crystal spectrometer - V
	
	
	

	X-ray fast pinhole camera
	
	
	



