
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 first.
· Testing C5
· A peer review was conducted on Friday, August 18, to review the plan for using fiber optic strain gages and testing the C5 coil.  Williamson reported that the chits would be dispositioned this week.  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.  Freudenberg reported that one of the FBG manufacturers expressed concern that strain normal to the fiber could damage the fiber and that the acquisition rate could be less that what we might require.
· Disposition chits from peer review (Williamson)
· Investigate multiplexing as a means of reducing the signal conditioning costs for fiber optic strain gages during experimental operations (Sichta)

· At the last SIT meeting, it was reported that there might be an opportunity to test C5 in the November timeframe.  Upon reviewing our schedule, it does not seem likely that we could be ready in time to take advantage of that opportunity.  Starting testing by mid-January seems challenging enough.  The ETC and FY07 plan should be updated per the cost figures below with dates per FPA_R7.xls (Appendix A).  Do these dates appear reasonable?  Action: Strykowsky
· Cost estimates have been collected for testing C5.  The running total appears as follows:
· Qualify optical strain gages (ORNL)
$75K

· Qualify FBG (MIT)


$30K (awaiting input from MIT)
· Rig C5 for power testing (PPPL)

$65K

· Add optical strain gages, signal cond
$50K (Gettelfinger SWAG) Do these number include the procurement and installation costs?
· Document report (PPPL/ORNL)

$30K
· Total 




$250K

· 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.  Action: Reiersen
· Finishing the modular coil assembly drawings Action: Williamson
· Williamson reported that work on the modular coil assembly drawings was proceeding well.  The initial issue of the completed Type C assembly drawings should be done by September 8.  The Type A and B drawings should still be completed by the end of September.  These drawings may NOT have the final stud locations for the shear plate connections on the inboard leg which are currently being designed. 
· Reiersen requested that consideration be given to increasing the number of thermocouples.  Presently, there are two thermocouples located in the thick part of the casting behind the tee.  This region tends to be fairly well cooled by the winding pack. Other areas such as nested wings may have no exposure to convective cooling.  Reiersen also requested that strain gage locations be identified which would be most interesting during operations. 
· Labik reported that the boxes to protect the co-wound loops would be fabricated in the PPPL shop.  He did not have any success looking for commercially available boxes that had high electrical resistivity (not aluminum) and low permeability (no carbon steel).  These boxes need to be added to the coil assembly drawings.

· Williamson has been in contact with Chrzanowski to resolve concerns about the clamp hardware.  Clamp hardware protruding outside the permissible envelope has to be replaced.  Provisions to ensure that nuts/bolts/screws (part of the clamp hardware) do not back off during operation need to be added.  Discussions have taken place about using the swivel assemblies featured on the side clamps on the top clamps as well.
Are the Type C assembly drawings on track to be ready for release this week?  Can we schedule a design review for the completed assembly?
· Brooks has been asked to perform a thermal analysis to determine the temperature distribution on the modular coil assembly and on the vacuum vessel if the pourable thermal insulation (aerogel) leaves a gap between the two.  Heitzenroeder is pursuing the use of a sprayable polyimide foam which could be sprayed on the coils and/or vacuum vessel.  Goranson is doing a benchtop “ant farm” test to assess how well the aerogel flows into tiny nooks and crannies without the assistance of vibration or circulating air.  The outcome of these investigations should allow finalizing whether or not the bat insulation needs to be applied to the winding.  Any progress to report?  Action: Brooks, Goranson, and Heitzenroeder
· Finish the coil-to-coil interface design.  Cole provided cost and schedule inputs for completing the coil-to-coil interface design.  Cole’s input 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.  The cost and schedule estimate is Appendix B.  Cole was requested to provide improved visibility of what needs to be done to complete the development activities (which are mostly underway).  Subsequent to the meeting, Freudenberg provided an excellent status report on the shim plate testing.  Additional work on the 3-point positioning hardware is awaiting Brown’s return.  Any progress to report on the bladders and bolt reaming?  Action: Cole
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.
Prepare response to DOE re coil testing (Reiersen)
We are committed to having a peer review of the Field Period Assembly process with external participation.  Brown is out for the next three weeks.  Viola is out most of September (including the last week).  The earliest we could schedule an external peer review would be the second week of October.  Mike Cole suggested Tom McManamy and Gary Johnson as potential reviewers from ORNL.  Neilson and Zarnstorff have been asked to identify potential reviewers from W7-X.  Other suggestions are welcome.  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).  Is this time OK with everyone?
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
Wednesday
October 18
9:30am

Station 3 Tooling PDR/FDR

Please mark your calendars (All)

Williamson reported that the drawings for the Type B prosthetic piece were released for fabrication.  The terminal assembly drawings for the Type B coils have been sent to Chrzanowski to review and comment. 
Release revised Type B terminal assembly drawings (Williamson) What other modular coil drawings are required for procurements?
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.

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.
Provide additional boss data to Goranson (Viola)

Present design modification (including supporting analyses) for review next week, September 5 (Goranson)
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)
Viola reported that he will be responsible for coil-to-coil fit-up activities.  The fit-up will take place using the winding forms (before winding) or finished coils (after winding).  Viola will time the activities to minimize interference with coil winding activities.  Viola also reported that he arranged for modular coils to be stored in the Radwaste Building.

The Station1 FPA product spec is being circulated for signature.  Status (PG)? The spec for installation of the flux loops is being finalized by Simmons in collaboration with Labik and Edwards. Status (RTS)?
Goranson requested support for the heater tape controls and signal conditioning for the thermocouples.  Goranson has been in touch with Gernhardt to develop the controls.
There have been a number of developments since the last telecon on FY07 planning.  A cheaper cryostat concept has been developed by Gettelfinger, Heitzenroeder, Rushinski, and Zarnstorff.  Work on the cryostat will resume in late FY07 or FY08.  Ramakrishnan has been asked to provide an updated cost estimate based on eliminating the PF6 circuit.  Nelson is checking on whether the current budget includes 3 NB port extensions (1 for VP and 2 for personnel access) or just one.  ORNL has submitted new cost estimates for Title III Engineering during FPA which include developing specs and assembly drawings to support FPA.  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.  When can we do this?  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.  Progress?
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
Appendix A – Schedule for testing C5

[image: image1.wmf]Completion of coil testing

Duration 

(weeks)

Forecast 

finish

Peer review of plan forward

18-Aug-06

Done

Complete testing program at ORNL

6.0

29-Sep-06

Finalize selection of strain gage, TCs, and data acquisition

2.0

13-Oct-06

Procure strain gages, TCs, and data acquisition for all coils

6.0

24-Nov-06

Complete FBG testing program at MIT

4.0

29-Oct-06

1-Oct-06

Assumed start

Provide FBG setup to PPPL

4.0

26-Nov-06

Finish C5 coil per Type C assembly drawing

8-Dec-06

Install strain gages and TCs on C5

1.0

15-Dec-06

Install FBG

1.0

22-Dec-06

C5 ready for installation in cryostat

22-Dec-06

Design data acquisition interface

2.0

27-Oct-06

Set up data acquisition system in CTF

1.0

1-Dec-06

Start addressing  deficiencies in cryostat cooling and LN2 supply design

1-Oct-06

Start delayed until FY07

Complete preliminary design of modifications

3.0

22-Oct-06

Complete final design of modification

3.0

12-Nov-06

Release drawings for fabrication

1.0

19-Nov-06

Procure parts

6.0

31-Dec-06

Complete modifications of cryostat and LN2 supply

2.0

14-Jan-07

Install C5 in cryostat, move to CTF

0.5

17-Jan-07

Connect cryo cooling and data acquisition, perform electrical testing

0.5

21-Jan-07

Connect to electrical system, perform electrical testing

0.5

24-Jan-07

Perform RT power tests

0.5

28-Jan-07

Cool to 80K, repeat electrical tests

1.0

4-Feb-07

Perform power tests at 80K

1.0

11-Feb-07

Warm to RT

0.5

14-Feb-07

Repeat RT power tests

0.5

18-Feb-07

Design of coil instrumentation qualified

18-Feb-07

Document test results

4.0

18-Mar-07


Appendix B – Coil-to-coil interface scheule
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Forecast 

Start

Duration 

(weeks)

Forecast 

Finish

Define requirements, design concept, plan of attack 14-Aug-06 2.0 28-Aug-06

Information meeting 28-Aug-06

Conduct development activities 28-Aug-06 6.0 9-Oct-06

Complete analyses, finalize PD 9-Oct-06 3.0 30-Oct-06

PDR 30-Oct-06

Complete final design

30-Oct-06 4.0 27-Nov-06

FDR

27-Nov-06

Release specs and drawings for fab

27-Nov-06 2.0 11-Dec-06

Issue requisition

11-Dec-06 1.0 18-Dec-06

Receive parts

18-Dec-06 8.0 12-Feb-07

Begin assembly of first 3-pack 2-Mar-07

Forecast 

Start

Duration 

(weeks)

Forecast 

Finish

3 point positioning hardware (Paul Goranson, Gary McGinnis)

  review requirements, as-built casting features, etc. 28-Aug-06 3 18-Sep-06

  obtain results from mockup test

    Review for approval to proceed

  Prepare dwgs and release 15-Sep-06 7 3-Nov-06

  Issue dwgs for Fabrication

  Bid, Award, Procure or Fabricate 1-Nov-06 12 24-Jan-07

  Receive and inspect

Bladders (Paul Goranson, Kevin Freudenberg, Gary McGinnis)

  review and finalize structural requirements 28-Aug-06 5 2-Oct-06

  select and test concept(s)

  Finalize / select design (config and materials) 28-Aug-06 10 6-Nov-06

    Review for approval to proceed

  Prepare dwgs and release 13-Nov-06 7 1-Jan-07

  Issue dwgs for Fabrication

  Bid, Award, Procure or Fabricate 1-Jan-06 7 19-Feb-06

  Receive and inspect

Bolt Reaming (Paul Goranson, Mike Cole, Kevin Freudenberg)

  review and finalize structural requirements 28-Aug-06 3 18-Sep-06

  Finalize concept 4-Sep-06 2 18-Sep-06

    Review for approval to proceed

  Prepare tooling specs, drawings 18-Sep-06 6 30-Oct-06

  Issue dwgs for Procuremenet/ Fabrication

  Bid, Award, Procure or Fabricate 1-Nov-06 12 24-Jan-07

  Receive and inspect

Shear plate and shims (Kevin Freudenberg,Dave Williamson, Garry Lovett)

  Complete testing 28-Aug-06 4 25-Sep-06

  Finalize design, select material 4-Sep-06 2 18-Sep-06

    Review for approval to prceed

  Prepare dwgs and release 11-Sep-06 6 23-Oct-06

  Issue dwgs for Fabrication

  Bid, Award, Procure or Fabricate 31-Oct-06 12 23-Jan-07

  Receive and inspect

Top assy drawings (Dave Williamson, Mike Cole, Gary Lovett)

  Identify all stud, bushing, sperical washer, insulator, nut types 9-Oct-06 4 6-Nov-06

  Prepare advanced procurement dwgs calling out parts 16-Oct-06 4 13-Nov-06

  Issue specs/dwgs for procurement (studs, bushings, etc.)

  Finish 3-coil, 6 coil, and 18 coil top assemblies 20-Nov-06 4 18-Dec-06

  Develop as-built model and drawing format 11-Dec-06 4 8-Jan-07

  Complete assembly spec 18-Dec-06 3 8-Jan-07

  Bid, Award, Procure 20-Nov-06 10 29-Jan-07

  Receive and inspect

Other insulation over wings (Dave Williamson, Gary Lovett)

  Finalize requirements 11-Sep-06 4 9-Oct-06

  finalize design 18-Sep-06 3 9-Oct-06

    Review for approval to proceed

  Prepare dwgs and release 9-Oct-06 5 13-Nov-06

  Issue dwgs for Fabrication

  Bid, Award, Procure or Fabricate 20-Nov-06 10 29-Jan-07

  Receive and inspect
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112 396 196 480 480 180 1844

Fraction 0.23 0.83 0.41 1.00 1.00 0.38

(assume 480 avail design hours full time)

Forecast 

Start

Duration 

(weeks)

Forecast 

Finish

Define requirements, design concept, plan of attack 14-Aug-06 2.0 28-Aug-06

Information meeting 28-Aug-06

Conduct development activities 28-Aug-06 6.0 9-Oct-06

Complete analyses, finalize PD 9-Oct-06 3.0 30-Oct-06

PDR 30-Oct-06

Complete final design

30-Oct-06 4.0 27-Nov-06

FDR

27-Nov-06

Release specs and drawings for fab

27-Nov-06 2.0 11-Dec-06

Issue requisition

11-Dec-06 1.0 18-Dec-06

Receive parts

18-Dec-06 8.0 12-Feb-07

Begin assembly of first 3-pack 2-Mar-07

Forecast 

Start

Duration 

(weeks)

Forecast 

Finish

3 point positioning hardware (Paul Goranson, Gary McGinnis)

  review requirements, as-built casting features, etc. 28-Aug-06 3 18-Sep-06 40

  obtain results from mockup test

    Review for approval to proceed

  Prepare dwgs and release 15-Sep-06 7 3-Nov-06 16 120

  Issue dwgs for Fabrication

  Bid, Award, Procure or Fabricate 1-Nov-06 12 24-Jan-07

  Receive and inspect

Bladders (Paul Goranson, Kevin Freudenberg, Gary McGinnis)

  review and finalize structural requirements 28-Aug-06 5 2-Oct-06 40

  select and test concept(s) 160

  Finalize / select design (config and materials) 28-Aug-06 10 6-Nov-06 40 120

    Review for approval to proceed

  Prepare dwgs and release 13-Nov-06 7 1-Jan-07 200

  Issue dwgs for Fabrication

  Bid, Award, Procure or Fabricate 1-Jan-06 7 19-Feb-06

  Receive and inspect

Bolt Reaming (Paul Goranson, Mike Cole, Kevin Freudenberg)

  review and finalize structural requirements 28-Aug-06 3 18-Sep-06 40

  Finalize concept 4-Sep-06 2 18-Sep-06 40 20

    Review for approval to proceed

  Prepare tooling specs, drawings 18-Sep-06 6 30-Oct-06 20 80

  Issue dwgs for Procuremenet/ Fabrication

  Bid, Award, Procure or Fabricate 1-Nov-06 12 24-Jan-07

  Receive and inspect

Shear plate and shims (Kevin Freudenberg,Dave Williamson, Garry Lovett)

  Complete testing 28-Aug-06 4 25-Sep-06 80

  Finalize design, select material 4-Sep-06 2 18-Sep-06 40 20

    Review for approval to prceed

  Prepare dwgs and release 11-Sep-06 6 23-Oct-06 240

  Issue dwgs for Fabrication

  Bid, Award, Procure or Fabricate 31-Oct-06 12 23-Jan-07

  Receive and inspect

Top assy drawings (Dave Williamson, Mike Cole, Gary Lovett)

  Identify all stud, bushing, sperical washer, insulator, nut types 9-Oct-06 4 6-Nov-06 16

  Prepare advanced procurement dwgs calling out parts 16-Oct-06 4 13-Nov-06 40

  Issue specs/dwgs for procurement (studs, bushings, etc.)

  Finish 3-coil, 6 coil, and 18 coil top assemblies 20-Nov-06 4 18-Dec-06 160 160

  Develop as-built model and drawing format 11-Dec-06 4 8-Jan-07 40

  Complete assembly spec 18-Dec-06 3 8-Jan-07

  Bid, Award, Procure 20-Nov-06 10 29-Jan-07

  Receive and inspect

Other insulation over wings (Dave Williamson, Gary Lovett)

  Finalize requirements 11-Sep-06 4 9-Oct-06 16

  finalize design 18-Sep-06 3 9-Oct-06 16

    Review for approval to proceed

  Prepare dwgs and release 9-Oct-06 5 13-Nov-06 80

  Issue dwgs for Fabrication

  Bid, Award, Procure or Fabricate 20-Nov-06 10 29-Jan-07

  Receive and inspect


1

