01 November 2004
To: Distribution

From: Wayne Reiersen

Subject: Minutes of 01 November Critical Activities Meeting

The weekly Critical Activities Meeting was held on 01 November at 9am.  Attendees included Tom Brown, Brad Nelson, Larry Dudek, Jim Chrzanowski, Mike Kalish, Mike Viola, and Wayne Reiersen.  The purpose of this weekly meeting is to review those ongoing activities that are on or near the critical path, identify and expeditiously resolve any issues, and to review what needs to be done in the coming week.  Critical activities are listed and discussed below.  Action items are noted in blue.
1. FPA Tooling (Job 1803) and Assembly (Jobs 1808 and 1810).  Tom Brown has led a working group on field period assembly (including Viola, Cole, Nelson, and Raftopoulos) to define the process for FPA; the tooling required; and the resource and schedule requirements.  The plan appears to be an excellent one.  The only problems are that [1] the cost of the jobs has gone up in labor and hardware and [2] FPA may require more time than currently planned.  Tom Brown to explore options for getting back in the box on cost and schedule.  Increases in projected hardware costs will be dealt with in the future, at appropriate design reviews or upon contract award.  For now, we will flag projected hardware cost increases as recognized risks.  Any projected increases in labor requirements have to be covered by offsets.  Ditto for schedule increases.  
Brown reviewed the schedule for fabricating the tooling for field period assembly and observed that there is no budget for this in FY05.  Assembling the VVSA’s will require a long time (about a year) and the first one might be coming in before the end of FY05.  Brown expressed a concern that the VVSA’s will be here, but we will be unable to work on them due to the lack of tooling.
One source term might be final assembly.  The time allowed for final assembly looks generous.  We might be able to save some time and money by reviewing the process, tooling, and resource/schedule requirements for final assembly with the same rigor as we did for FPA.  Reduced platform area (and associated lighting and fire protection under the platform) for First Plasma may also save money.  Brown to schedule a review for final assembly this week.
2. Twisted Racetrack Coil Design (part of Job 1403) and Fabrication (part of Job 1410).  A response to the ACC report was drafted.  The ACC chairperson suggested that we track completion of the action items in the proposed response.  Simmons to set up a tracking log and update it on a weekly basis.  Chrzanowski reported excellent progress in getting documentation written and updated per the ACC recommendations.  He is ready to start stud welding.  However, he still needs signed drawings from ORNL for the TRC, particularly for the lead block, in order to get the TRC components fabricated by when they are needed.  Nelson to expedite providing Chrzanowski with needed drawings.
The current plan calls for doing a trial winding of both sides of the TRC.  We anticipate getting substantial distortion/keystoning of the winding pack in the regions of sharp twist and curvature.  We need to think through [1] how we are going to take measurements to quantify the distortion and [2] how we are going to measure and shim the TRC during the actual winding to control the location of the current center to within the prescribed tolerance.
ORNL has reverse engineering software, but it does not look like we will be able to apply it in the time needed.  Nelson said that if we could get a set of points from probe measurements WITH THE POINTS TAKEN IN A PRESCRIBED ORDER, then they could construct a Pro/E model fitting splines through the points.  Brown to coordinate taking new measurements with Raftopoulos ASAP so that distortions can be quantified and a shimming plan developed in a timely manner.

The biggest concern of the technicians winding the TRC is not the winding process, but the application of the chill plates and cooling tubes.  It is not clear in their minds that this is do-able and if so, within the schedule provided.  ORNL should be present at key times during the TRC fabrication to witness any difficulties that might arise.  It might also be prudent to consider further refinements to the design so that if problems do arise, we might have potential solutions in hand.  One radical option that was discussed today was winding the fourth turn using round copper tubing instead of the cable conductor.  This would eliminate problems associated with the cooling tubes and fringe, perhaps at he expense of new problems and reduced performance.
3. TF Design and Procurement

a. Mitigating quality, cost, and schedule risks.  Continuing down the path of procuring the TF coils from an outside vendor places a burden on us to assure that the TF coils are built to exacting quality standards while staying within our budget and meeting our schedule objectives.  Reiersen has had discussions with Kalish about what steps we might take to mitigate quality, cost, and schedule risks, including:
· Developing increased supplier interest in the TF procurement.

· Educating potential suppliers on the TF design and timing of the procurement.  Soliciting feedback on the design and schedule for the procurement.

· Educating the suppliers on the criticality of the TF coils (the consequences of a failure) and the quality requirements we are considering imposing as part of this procurement.  Soliciting feedback on our approach for assuring quality.

· Learning about the manufacturing capability and quality culture at potential suppliers.

· Soliciting feedback, perhaps in the form of budgetary cost estimates, on the potential cost range of the TF coils and design options for reducing cost.

· Determining if we need to nurture the interest of foreign suppliers because of concerns with the capability or interest of domestic suppliers.

Kalish is planning hold an information meeting with prospective suppliers.  However, even if we held the information meeting soon, we could not reasonably expect to get feedback from potential suppliers in time to impact the December Lehman review.  It was suggested that the information meeting be held around the time the RFP is released.

Neilson provided (via e-mail) some interesting leads on European coil manufacturers based on conversations with the staff at Greifswald.  Kalish will follow up on the new foreign options identified by Neilson.  Kalish reported that he heard a rumor that Outokumpu was going out of the business of making copper conductor.  Chrzanowski expressed concern that this could have a major impact on future coils fabricated for NSTX.
b. Demountable option.  A TF coil failure would have a major impact on operations because replacing the coil would require disassembling the whole device.  The downtime could be in excess of a year.  It might be advantageous to configure the stellarator core to be able to replace a failed TF coil with a demountable coil, thereby avoiding the need to disassemble the whole device.  Brown to consider the feasibility of such modifications AFTER planning for FPA, FPA tooling, and final assembly activities are complete.
4. VV Field Weld Joint R&D (Job 1206).  It was decided to hold up the procurement of the full-scale test article for two weeks pending resolution of the joint configuration.  Viola to contact Arlene White re contract award.  Welding of initial small-scale, flat samples in the proposed configuration revealed cracks at the root of the weld.  Dahlgren has been asked to review the stresses in this region and determine is a crack at the root of the weld is structurally acceptable.  Nelson and Chrzanowski noted that Dahlgren is also working on a high priority job for NSTX regarding coil supports.  Nelson to explore options at ORNL for coming to closure on this issue in the coming week.
Nelson had previously suggested that enforcing a small gap prior to welding might prevent the crack from forming.  Dudek has initiated welding additional samples.  He plans to weld samples with a one-sided weld prep and an enforced gap and also with a two-sided weld prep.  Dudek to complete welding additional samples this week.
5. Modular Coil Testing 
a. Conductor Testing (Job 1406).  The testing remaining to be completed now appears in this job.  Kozub is responsible for completing the transverse compression tests, single conductor torsion tests, and 4-turn racetrack coil tests.  Kozub’s plans have now been incorporated into the PMB.  Completion dates per the PMB are between 05 November and 24 November.  Kozub reported that these dates need to slip by at least 1.5 weeks.  Chrzanowski to expedite testing at PPPL.  Determine if additional delays due to NSTX work are likely.

b. Beam Testing (Job 1403).  ORNL is responsible for testing the straight tee (beam) sections.  Nelson reported that extensometers have been installed but that the tests still have not been conducted.  Test results are due 01 November.  Fan has been tasked to model the test specimen and develop a list of materials properties to be used in modeling of the modular coils.  Nelson to expedite testing at ORNL, add modeling/materials task to Job 1403.  

c. MCWF Fracture Analysis (Job 1404).  Heitzenroeder reported (before leaving for IAEA) that the tests at the NHFML were completed and that the fracture constants were provided.  Heitzenroeder to provide fracture constants to ORNL to assess impact on NCSX operating limits.

6. Development of FY05 work plans.  Development of FY05 work plans is still going on.  Finalizing these plans is necessary to provide a basis for tracking critical activities.  The October status meeting is scheduled for Thursday, 04 November.  It will provide the basis for the 07 December Lehman Review.  Reiersen to provide input to Strykowsky to reduce TEC by $500K to get back in the box.  Strykowsky to update PMB prior to status meeting.  Simmons to process ECP for FY05 Replanning following the status meeting.
Work Planning Forms (WPs) need to generated or updated for all jobs.  Reiersen notified job managers/RLMs for WBS 12, 13, and 14 jobs.  Reiersen to notify job managers where further actions re WPs are required.
Adequate coverage of key people on critical path jobs is a concern.  Reiersen to review staffing levels in critical jobs.
7. Upcoming FY05 Design Reviews.  

a. Closed Loop LN2 System FDR – 01 Nov 04.  Reiersen requested that Gettelfinger confirm the date for the FDR.  The charge for the FDR is to ensure that [1] the requirements are documented, [2] the design satisfies the requirements, [3] the design has appropriate safety features incorporated, and [4] the design documentation is adequate and appropriate to complete the installation.  Gettelfinger to set up FDR.
b. TF PDR – 15 Nov 04.  Reiersen to review objectives and deliverables with Kalish, confirm date.
c. MC Platform and Support Stands PDR – 13 Dec 04.  The PDRs and FDRs are packed closely together in Brown’s schedule, typically 2 weeks.  More time should be allotted between the two.  Brown to revise schedule, keeping at least a month between the PDR and FDR for responding to PDR recommendations, finalizing and checking drawings, and preparing for the FDR.
d. Base Support Structure and Cryostat PDR – 15 Dec 04

e. MC Turning Fixture PDR – 17 Jan 05

f. VV Prep Station PDR – 18 Jan 05

g. VV Prep Station FDR – 01 Feb 05

h. MC Platform and Support Stands FDR – 07 Feb 05

i. Type C MC FDR – 10 Feb 05

j. MC Turning Fixture FDR – 15 Jan 05

k. TF FDR – 15 Feb 05
l. Comprehensive VV FDR – 28 Feb 05
m. Complete MCMF ACC Review – 28 Feb 05

n. Power Systems CDR – 15 Mar 05

o. Half Period Assembly PDR – 21 Mar 05

p. Half period Assembly FDR – 12 Apr 05

q. Structures PDR – 29 Apr 05

r. Type B MC FDR – 04 May 05

s. Base Support Structure FDR – 01 Jun 05

t. Power Systems PDR – 06 Jun 05

u. Structures FDR – 18 Jul 05

v. Type A MC FDR – 10 Aug 05

w. Power Systems FDR – 15 Aug 05

x. PF and CS Assembly PDR – 08 Sep 05

y. Trim Coil PDR – 08 Sep 05

z. Cryostat FDR – 14 Oct 05

The next meeting is scheduled for 10am next Monday, 08 November in the Engineering Conference Room.  The meeting will adjourn by 11am for the subsequent SIT meeting.
Cc: Neilson, Strykowsky, Brown, Heitzenroeder, Chrzanowski, Nelson, Dudek, Perry, Kalish, Gettelfinger, Viola
