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1.
Overview:  

The scope of this XMP is to commission the PCS control of the NB systems. This is composed of two parts:

Part 1: Pre-programmed control of the beam timing. This will allow the beam turn-on and turn-off times to be programmed from PCS. This information is entered in PCS, and then sent through EPICS to the NB control system

Part 2: The generation of block commands, so as to control bN or bT to a requested value. The target is entered into PCS, and then compared to the value calculated by rtEFIT. The error between the two is used to generate a new requested power, which is turned into Duty Cycles, and finally to source modulations. The testing of part 2 will not exercise all the parameters of the algorithm; for instance, bT control will not be attempted. 
2.
Justification:

When operational, this upgrade will allow beam waveforms to be restored through PCS, and eliminate error in the telephone communication about the NB timing. The b-control part will hopefully allow operation near the b-limit, without transiently crossing it due to changes in confinement. 

3.
Plan:

Testing of part II:

i) Reload recent fiducial (133078).  Pre-programmed beam turn-ons at [A,B,C]=[40,80,100] msec, running out to 1.3 sec. The morning reference shot would suffice for this step.    Shot: _________

ii) Take a shot with feedback configured as follows:                                              Shot: _________

· bN feedback with constant request of 4.0

· 10 msec minimum on & off times for all three sources

· Source A in pre-programmed mode for entire shot, sources B & C in feedback mode for entire shot.

· Sources B & C programmed to turn off once they are blocked out

· First batting order of [0,1,2], then [0,2,1], and finally [2,1,0]

· Feedback window turning on at 0.3 seconds, and off at 0.4

· Proportional gain P=1, with integral and derivative gains both set to zero.

· Target filter time constant ramping to 0.01 sec. from 0.2 to 0.25.

· Deadband for bN feedback set to 0.

· Maximum number of blocks/source set to 18.

· Beams enabled waveform set high for all time.

iii) Repeat, with the duration of control extended to 0.3<t<0.8.                              Shot: _________
iv) If necessary, repeat with adjusted proportional gain.                                          Shot: _________
v) Repeat, with the duration of control extended to 0.3<t<2. Also, add a bN ramp such that bN(t=0.3)=4, bN(t=0.5)=5.5, bN(t=0.8)=5.5, bN(t=1.1)=3.5, then flat.                      Shot: _________
vi) If necessary, repeat with adjusted proportional gain.                                          Shot: _________

vii) Repeat with the same proportional gain P, but integral gain set equal to P/0.04/3. This number chosen as 0.04 seconds is approximately the response time of the system to the NB pulse, and the factor of 3 makes it somewhat conservative.                                                           Shot: _________

viii) If necessary, repeat with adjusted integral gain.                                              Shot: _________
iv) Repeat an optimal previous case with min. on and off times set to 20 msec     Shot: _________
4.
Required machine, beam, ICRF and diagnostic capabilities:

The PCS needs to be upgraded to have the most recent bnf algorithm. 

5.
Sign off at run time:

5.1
Permission to Proceed:





  Physics Operations Head

5.2
Documentation of results:


Documentation of the results completed, attached to proposal and sent to Ops. Center with copies to Cognizant Physicist and Head of Physics Operations.



   Cognizant Physicist/Test Director
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Machine conditions (specify ranges as appropriate, use more than one sheet if necessary)
ITF (kA): 0.45 T
Flattop start/stop (s): standard morning fiducial
IP (MA): 900 kA
Flattop start/stop (s): standard morning fiducial

Configuration: Limiter / DN / LSN / USN  (strike out inapplicable cases)
Outer gap (m): ~10cm
Inner gap (m): ~6 cm
Z position (m):~-2 cm 

Elongation : 2.3

Upper/lower triangularity :
0.6/0.8
Gas Species: D2

Injector(s):
1 & 2
NBI Species: D
Voltages (kV or off)
A: 90

B: 90

C: 90
Duration (s): 1.3 sec
ICRF Power (MW):
0
Phasing: 

Duration (s): 
CHI:
Off
Bank capacitance (mF):


LITERs:
On
Total deposition rate (mg/min): 50 mg/shot, for reproducibility


EFC coils:
On
Configuration:
Odd 
Either:
List previous shot numbers for setup:

Or:
Sketch the desired time profiles, including inner and outer gaps, , , heating, fuelling, etc. as appropriate. Accurately label the sketch with times and values.
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 Note special diagnostic requirements in Sec. 4
	Diagnostic
	Need
	Want

	Bolometer – tangential array
	√
	

	Bolometer – divertor 
	
	

	CHERS – toroidal
	√
	

	CHERS – poloidal
	
	

	Divertor fast camera
	
	

	Dust detector
	
	

	EBW radiometers
	
	

	Edge deposition monitors
	
	

	Edge neutral density diag.
	
	

	Edge pressure gauges
	√
	

	Edge rotation diagnostic
	
	

	Fast ion D_alpha - FIDA
	
	

	Fast lost ion probes - IFLIP
	
	

	Fast lost ion probes - SFLIP
	
	

	Filterscopes
	√
	

	FIReTIP
	
	

	Gas puff imaging
	
	

	Ha camera - 1D
	
	

	High-k scattering
	
	

	Infrared cameras
	
	

	Interferometer - 1 mm
	
	

	Langmuir probes – divertor
	
	

	Langmuir probes – BEaP
	
	

	Langmuir probes – RF ant.
	
	

	Magnetics – Diamagnetism
	
	

	Magnetics – Flux loops
	√
	

	Magnetics – Locked modes
	
	

	Magnetics – Pickup coils
	√
	

	Magnetics – Rogowski coils
	√
	


	Magnetics – Halo currents
	
	

	Magnetics – RWM sensors
	√
	

	Mirnov coils – high f.
	
	

	Mirnov coils – poloidal array
	
	

	Mirnov coils – toroidal array
	√
	

	Mirnov coils – 3-axis proto.
	
	



Note special diagnostic requirements in Sec. 4

	Diagnostic
	Need
	Want

	MSE
	√
	

	NPA – E||B scanning
	
	

	NPA – solid state
	
	

	Neutron measurements
	√
	

	Plasma TV
	
	

	Reciprocating probe
	
	

	Reflectometer – 65GHz
	
	

	Reflectometer – correlation
	
	

	Reflectometer – FM/CW
	
	

	Reflectometer – fixed f
	
	

	Reflectometer – SOL
	
	

	RF edge  probes
	
	

	Spectrometer – SPRED
	√
	

	Spectrometer – VIPS
	
	

	SWIFT – 2D flow
	
	

	Thomson scattering
	√
	

	Ultrasoft X-ray arrays
	
	

	Ultrasoft X-rays – bicolor
	
	

	Ultrasoft X-rays – TG spectr.
	
	

	Visible bremsstrahlung det.
	
	

	X-ray crystal spectrom. - H
	
	

	X-ray crystal spectrom. - V
	
	

	X-ray fast pinhole camera
	
	

	X-ray spectrometer - XEUS
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