
September 5, 2006
To: Distribution

From: Wayne Reiersen

Subject: Notes from the September 5 stellarator core telecon

A conference call was held with PPPL and ORNL to discuss stellarator core issues related to modular coil fabrication and field period assembly.  Areas of concern for FY07 planning were reviewed.
· Testing C5
· Reiersen requested a cost proposal from MIT to test and provide a Fiber Bragg Grating setup for monitoring the strain in the winding pack which should be provided by September 8.  
· Williamson reported that the chits from the peer review had been dispositioned.
· Gettelfinger will investigate the use of existing sensors and signal conditioning equipment here at PPPL to reduce the costs of testing.
· Cost estimates have been collected for testing C5.  The running total appears as follows:
· Qualify optical strain gages (ORNL)
$75K

· Qualify FBG (MIT)


$50K (preliminary input from MIT)

· Rig C5 for power testing (PPPL)

$65K

· Add optical strain gages, signal cond
$50K (Gettelfinger SWAG) 

· Document report (PPPL/ORNL)

$30K
· Total 




$280K

· Cost estimates for testing a Type A or B coil are also needed.  Preliminary number appear as follows:

· Rig A1 or B1



$100K

· Add optical strain gages, signal cond
$30K (Reiersen SWAG)

· Update analysis for Type A or B (ORNL)
$20K (Reiersen SWAG)
· Document report (PPPL/ORNL)

$30K

· Total




$170K

· Reiersen will wrap up the C1 test report with the information in hand. He will also write a position paper on our plans for future testing.
· Finishing the modular coil assembly drawings Action: Williamson
· Williamson reported that work on the modular coil assembly drawings was proceeding well and the initial issue of the completed Type C assembly drawings is still on track for September 8.  Reiersen requested a design review as soon as the assembly drawings were completed..  The Type A and B drawings should still be completed by the end of September.
· Design issues which should be addressed include:

· Reiersen requested that consideration be given to increasing the number of thermocouples to better monitor cooldown.  Strain gage locations should be determined based on consideration of interesting locations during operations.  Interesting locations might include regions of high stress and regions where the stress levels are strongly dependent on interface conditions.
· Boxes to protect the co-wound loops need to be added to the coil assembly drawings.

· Concerns about the clamp hardware need to be addressed.
· Coolant loop routing and termination needs to be addressed.

· The design and attachment of the bat insulation (if required) on the winding are becoming schedule critical.  It appears to be needed for assembly of the first 3-pack in the late February-early March timeframe which means the design has to be settled soon.  Determination of whether the bat insulation is required depends on [1] whether the temperature distribution in the absence of complete aerogel fill would be tolerable (Brooks) [2] whether we can depend on complete aerogel fill (Goranson) and [3] whether there is an alternative technology, e.g. sprayable polyimide foam, that we might want to use instead (Heitzenroeder).  Subsequent to the meeting, Dudek made the point that the Nomex cloth might not be the optimal choice behind the port collars where welding is done.  What is the plan for bringing this to closure?
· Subsequent to the meeting, Goranson reported on the initial results of the “ant farm” test which showed that the aerogel, while it flowed well, had a definite “slump angle” and did not fill all voids.  Goranson should plan on reporting these results at the September 11 telecon and discussing the implications for NCSX. 

· The drawings may NOT have the final stud locations for the shear plate connections on the inboard leg which are currently being designed. 
· Finish the coil-to-coil interface design.  Cole has provided good visibility of the different aspects of the coil-to-coil interface design including the 3-point positioning hardware, bladders, bolt reaming, shear plates, and shims.  Freudenberg provided an excellent status report on the shim plate testing.  A second round of testing is planned to address deficiencies uncovered in the first round.  Brown is back on board and will provide a plan for completing the 3-point alignment tests.  ORNL will propose a solution to the bolt reaming issue for project review.  Bladder design also needs to be addressed.  Action: Cole, Brown
Coming out of the last Lehman review, DOE is also expecting a cost/risk analysis that will address the issue of overall coil integrity - how can we best assure that all coils will continue to perform to expectations once the machine is assembled?  Once assembled, we know that coil repairs are unlikely without machine disassembly at a great cost to the program. Likewise any strain induced tolerance issues caused by thermal cycling will become locked in after machine assembly. DOE is expecting an assessment of both warm & cold testing alternatives which would yield the most confidence (least risk) at the least cost.  Reiersen will prepare a white paper for project review.
We are committed to having a peer review of the Field Period Assembly process with external participation.  The present plan is hold the review the morning of October 11 starting at 8am (for the benefit of any European participants).  External participants will participate via telephone and NetMeeting (or equivalent).
Coordinate FPA peer review with external participation (Reiersen)
The following schedule was agreed to during the telecon:
Tuesday
September 5
10am

Next telecon (Monday is Labor Day)

Wednesday
September 6
9:30am

Solenoid Assembly FDR 

Wednesday
September 13
9:30am

Coil-to-coil interface design information meeting

Wednesday
September 20
9:30am

Station 2 Tooling PDR/FDR

Wednesday
October 11
8:00am

Field Period Assembly External Peer Review






Reviewers to be invited include G. Johnson, T. McManamy,






S. Anderson, D. Anderson, and TBD from W7-X (Neilson)






Review proposed agenda (Reiersen)
Wednesday
October 18
9:30am

Station 3 Tooling PDR/FDR

Williamson reported that the terminal assembly drawings for the Type B coil are out for checking and should be released this week.  Drawings for the Type B side and top plates are still needed.
Cole indicated that additional measurements might be needed on the flanges for preparing shims.  He suggested that this might best be done during post-VPI activities.  It was agreed that if the Romer is OK for measuring the location of the current centroid, it should be OK for characterizing the flange geometry.
Cole to identify additional measurement requirements (presently not a high priority).
Brooks to define “best fit” for each modular coil.

Goranson has requested additional boss data which PPPL agreed to provide.  The additional boss data is needed to confirm the adequacy of the design modification Goranson developed for the out-of-tolerance bosses.  The design modification proposed is able to accommodate a ¾” mismatch.  The proposed design was very favorably reviewed during the meeting.  It was suggested that a means of locking the hanger from rotating might be prudent to add.
Provide additional boss data to Goranson (Viola)

Templates and stud locations are being laid out on VVSA-1.  We need to refine guidelines for alleviating interferences.
Coordinate development of guidelines for resolving interferences (Viola)
Finalize stud location drawings (Cole)

The Station1 FPA product spec is being circulated for signature.  Goranson to sign and circulate. The spec for installation of the flux loops is being finalized by Simmons in collaboration with Labik and Edwards.  Simmons to circulate for approval.
Reiersen requested a comprehensive look at ORNL staffing plans (consistent with the FY07 budget requests) covering WBS 12, 14, 16, 18, and 19.  His concerns are that [1] all and only the work that needs to be done has been scheduled [2] the work is scheduled and resource loaded such that nobody has to work more than they are available (100% or whatever is left over from QPS and ITER) and [3] the resource requirements in the cost estimates/budget requests appear reasonable.  A meeting was scheduled for Thursday, September 7, at 3pm (following the monthly status meeting).
In order to work on more than one FPA station at a time, it appears that more metrology equipment might be required.  Raftopoulos indicated that a metrology utilization study would be required to make this determination.  Timing considerations suggest that the results are needed now.  Viola will take the lead in establishing metrology requirements consistent with the proposed PMB.
Dudek reported on an interference with the clip and the copper saddle in the VV coolant tube clamp. (The clip bottoming out on the saddle is shown in the picture at the end of the report).  Dudek and Goranson to resolve.
Viola raised three concerns.  The first was the disposition of NCR 20384. Cole, Goranson, and Brown agreed to review the NCR and associated data and participate in a telecon with MTM.  The second was a data package issue that Viola will resolve with Malinowski.  The third was the internal NCRs affecting the acceptability of the VVSAs.  Brooks is responsible for providing a technical recommendation.
The next meeting will be held on September 11 at 9:30am.  PPPL participants will be meeting in the Engineering Conference Room.  Remote participants can dial in on 866.718.9081 passcode 706670.
Please advise if any additions or corrections are in order.
Distribution: Nelson, Cole, Williamson, Goranson, Freudenberg, Dudek, Viola, Chrzanowski, Raftopoulos, Brown, Stratton, Brooks, Neilson, Zarnstorff, Strykowsky, Gettelfinger, Williams, Labik, Simmons, Gernhardt, Heitzenroeder, Sichta, Simmons
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