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Subject:  NSTX RF Antenna Preliminary Design Review



A Preliminary Design Review for the NSTX RF antenna was held in the PBX-M Conference Room on February 25, 1998.  The scope of the review was limited to the RF launcher itself.  



P. Bonanos presented the details of the launcher geometry, construction features and materials, and the structural and thermal analyses.  He presented the results of “bounding” analyses which showed the design to be well within engineering limits.  These calculations, checked and verified, will be adequate to support the FDR. 



20 chits were submitted  and were dispositioned by the Working Group immediately after the review.  They are summarized in Table 1.  



The Group considered the review to be successful. However, one schedule and programmatic concern was discussed 
which should be highlighted. 
R. Wilson discussed the schedule and the need to advance the procurement of the launcher side plates before the FDR.  This deviation in procedures will require formal NSTX project action.  However, it will be necessary for Physics to verify that any foreseen changes in the plasma geometry will not affect the launcher geometry before this to even be considered.  Those in attendance thought that the minor plasma geometry changes being considered would not have a noticeable effect on its performance, but felt that a formal declaration of this is mandatory .  Chit #9 actions M. Ono to work with NSTX Physics in making this determination;  this should be done as soon as possible;  certainly within the next week or two at most.  



 I would suggest a peer review for the launcher side plates if the project does approve of its advanced procurement as soon as their final drawings and supporting documentation is completed.  
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Name		Organization			Phone #



P. Bonanos	PPPL			   X3201

C. Neumeyer	PPPL				X2159

P. Heitzenroeder	PPPL				X3043

J. Hosea		PPPL				X3206

R. Ellis		PPPL				X2295

J.R. Wilson	PPPL				X2061

David Swain	ORNL			423-514-1163

T.V. George	DoE/GTN			301-903-4957

Rich Borusovic	PPPL				X3740

R. Kaita		PPPL				X3275

R. Majeski	PPPL				X3112

L. Dudek	PPPL			X2185
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Chit#     Originator	Comment(s)		Review Bd. Recommendation





1		Swain		Change so can remove BN			Other:  Consider (in the next week or) so 

				pieces (or support plate)			if this is feasible.

				without unzipping entire array.



2		Swain		Need to figure out how to			Concur:	See 3.

				get diagnostic access, between

				antennas  if possible.



3		Kaita		Make semicircular cutout in			Other:  R. Kaita, J. Hosea, D. Swain to make 

				middle of every back plate and			detailed recommendations to P.Bonanos

				matching tab on side plate for diagnostic	
 
for possible inclusion in the design.

				access. This simplifies manufacture

				by eliminating specialized pieces

				and maximizes flexibility for

				diagnostic access.



4		Hosea		Feedthrough pipe for holding			Other:   J. Hosea to provide detailed

				the box should have a transition			suggestions to P. Bonanos for possible

				machinedon it and not on the			inclusion in the design.

				feedthrough.			













Chit#	Originator	Comment(s)		Review Bd. Recommendation





5		Hosea		Diagnostic access holes into			Concur:   See 3.

				back of box should be incorporated

				into the final design to match fdths cut

				- center

				-+ bottom locations

				(also provide center holes between

				boxes as suggested by Bob Kaita.)



6		Kaita		Insure that NSTX does not			Other:  Out of Scope - refer to M. Ono for

				operate with boron nitride antenna		
	
further consideration.

				shield as outboard limiter -

				install outboard poloidal limiter,

				for example, at toroidal location

				away from antenna array.



7		George		If a hole is drilled through			Disagree:   See Chit 3. - Diagnostics

				the BN to insert a 1 1/2" copper tubing,		
	
consideration

				should there be an insulating sleeve

				around the Cu tube.



8		Neumeyer	At FDR, SDD must be more,			Concur:  Action: P. Bonanos & R. Wilson for

				detailed including list of drawings,			FDR

				references to documented/checked,

				calculations etc.



9		Heitzenroeder	Physics must finalize the			Concur: Action: M. Ono to work with Physics

				plasma geometry quickly for the FDR to	
	
on reference plasma geometry final-			


				meet its schedule and 
for the side			ization.

				plate advanced procurement to be

				considered.











Chit#	Originator	Comment(s)		Review Bd. Recommendation





10		Majeski	Consider making the spool piece			Disagree: Other options are less costly and

				supporting the backplate in 2			simpler.

				pieces as shown. Will ensure bolts

				are square; good electrical contact.



11		Neumeyer	Specify Dowtherm flow, ∆P, ∆T		Concur:  Action: P. Bonanos & R. Wilson to

				req'ts and work out interface details		specify and include data in the SDD.

				with WBS3. Include this data in SDD.



12		Kaita		Just a reminder that for NSTX			Concur:  Action: M. Viola/J.Chrzanowski to

				in general, fiducial references (e.g.,		
	
define a reference system & provide on the

				machined "flats") need to be defined		
	
vacuum vessel.

				and provided for aligning antennas

				and other auxiliary hardware.



13		Heitzenroeder	Ref. SRD 1.1.2 Expand			Concur:  To be incorporated in the SRD.

				permeability requirement ≤1.05 for

				cut/machined metal, ≤1.7 for welds.	



14		Heitzenroeder	Consider a double cleat antenna			Disagree: Its need is not firm enough to

				design to make it possible			justify cost and complexity. (Antenna

				to individually remove any antenna.		
	
removal should be rare.)



15		Viola		The bolts have been changed to 			Other:  M.Viola to provide info for

				SA453 Grade 660 (the general type			P.Bonanos to evaluate acceptability.

				for A286) or SA193 which are much

				less expensive and almost as strong

				as high temp service.



















Chit#		Originator	Comment(s)		Review Bd. Recommendation



16		Neumeyer	Estimate temperature rise on			Other:  Action: M. Ono to consider if there

				antenna in case plasma drifts into it.		
	
are requirements for this.

				Confirm that antenna will not be

				damaged.



17		Heitzenroeder	Eliminate costly bellows cooling			Other:  Consider if it is technically

				line feed-thrus - lines have sufficient			acceptable,given the 350°C temperatures and

				flexibility.			fatigue requirements.



18		Heitzenroeder	Ref. Fig. 9:  Consider step			Disagree:  Present design has lower stress

				machining of Mo bars rather than			concentration and is relatively easy to

				using keys. (Possibly less costly.)			fabricate.



19		Majeski	Vacuum bake the boron			Concur:  Should be incorporated into

				nitride/stainless retainer assembly to			procedures.

				350°C to ensure assembly integrity

				during in-vessel bakeout. Issue a

				possible wampage of BN on retaining

				slot - crack the BN.



20		Heitzenroeder	Ref. Fig. 3 - Clearance between			Other: Vert. alignment allowance adequate

				outer coax pipe flanges & vacuum			as shown but consider modest changes

				vessel port should be increased to			to ease assembly (ie changers).

				permit vert. alignment.  (Note vac.

				vessel hole is only plasma cut.)
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