April 25, 2005

To: Distribution

From: Wayne Reiersen

Subject: Notes from FPA constructability and planning meeting

A meeting was held on Monday, April 25 among the stakeholders in field period assembly.  Attendees were Tom Brown, Mike Viola, Mike Cole, Brent Stratton, Brad Nelson, and Wayne Reiersen.  The purpose of the meeting was to identify the things that needed to be done in order to be ready for field period assembly.  In this meeting, the clearing of the test cell and Station 1, the VV prep station, were discussed.  Discussions on Station 2, the modular coil half period assembly station, were started but not concluded.  A series of future meetings are anticipated to report on action items and conclude discussions for all stations instead of a single, grand review at this time.
Test Cell Prep
If you wander out into the TFTR Test Cell, it quickly becomes apparent that there is equipment that needs to be moved before we can start assembling all the fixtures for field period assembly.  This equipment includes the large oven used by NSTX for curing the centerstack and the small oven that has been used by NCSX for initial vacuum pressure impregnations.  Viola has considered various options for storing this equipment and would prefer to store it in the D-site MG area.  He has requested that the project get authorization for storing the two ovens in that locale (Reiersen).
The two PVVS articles also need to be relocated.  The MTM article will presumably be relocated to the lobby or some other display area.  The Rohwedder article will presumably be relocated to the warehouse.  (Viola to confirm.)
In order to determine what other equipment needs to be relocated, Viola needs a layout of the TFTR TC showing the footprints of the 5 stations required for field period assembly.  Brown agreed to provide a drawing in mid-May showing the footprints.  Drawings showing the service layouts would be provided by Brown at a later date.
The work required to clear the test cell is budgeted under Job 1810 which includes all field period assembly activities.  Activity S0P0-100 is the only activity that covers clearing the test cell.  It is a one-liner entitled “Clear out real estate and set up fixturing crane support” and has 450 hours budgeted for a crane operator from August through November.  This job really needs work to identify everything that needs to be accomplished in getting ready for and performing field period assembly.  A WP has to be approved which identifies the engineering and safety controls to be applied in performing this job prior to the start of work.  Consideration should be given to separating test cell prep activities from the actual field period assembly – they are quite different tasks. (Viola to update job activities and generate WP.)  Activities needing explicit identification in the job include:
· Developing layout drawings

· Clearing out excess equipment

· Installing electrical services and lighting

· Installing fixtures and mounts for metrology equipment

· Developing, reviewing, and approving procedures

· Implementation of engineering and safety controls identified in the WP (including but not limited to) conducting safety (ACC) reviews prior to putting each station into operation
Station 1 - VVSA Prep
The VVSA will be mounted on Station 1 when delivered.  The first step will be to install the magnetic diagnostics.  This work will be performed by diagnostic technicians (Guttadora, Holoman, and Labrie) and supervised by Labik and Stratton.  Viola is the Construction Manager for the Field Period Assembly Facility and has overarching responsibility for all activities in his domain.  After the magnetic diagnostics are installed, the cooling tubes will be installed.  The thermal insulation (if needed) will be applied next.  After the thermal insulation is applied, the VVSA will be ready for Station 3 where the modular coil half-periods will be installed over the vacuum vessel.
In discussing preparations for Station 1, the needs were grouped into the following categories: planning, metrology, design, procedures, and training.
Planning
1. The Performance Measurement Baseline (PMB) needs to be updated to reflect the rotisserie design (Brown).

2. The technicians we want to work on Station 1 need to be identified (Viola).

3. The maximum and minimum number of technicians who could work on Station 1 at one time needs to be determined (Viola).
4. The PMB needs to be updated to reflect the concerns previously discussed in the context of Test Cell Prep (Viola).
Metrology

1. The Dimensional Control Coordinator (Stratton) and Lead Metrology Engineer (Raftopoulos) should receive additional training in the use of the Leica laser tracker.

2. The accuracy and ease of use for the Leica laser tracker and Romer arm should be determined and compared (Stratton).
3. Updated software for the Leica should be investigated.  Viola reported that MTM has had excellent success using VeriSurf software with their Leica laser tracker (Raftopoulos).

4. VVSA deflections on the rotisserie should be calculated (Stratton to contact Dahlgren).

5. The VVSA supplier (MTM) is going to measure the VVSA on a grid of points with 1” centers.  MTM is not going to supply a Pro/E model of the as-built part.  Brown did not think an as-built model could be developed from the supplier’s data.  Cole thought that 3D Scanco could provide such a model at additional cost.  The need for such a model was not identified.
Design

1. The design of the magnetic diagnostic attachment scheme should be proofed on the MTM PVVS (Stratton).

2. Drawings of fiducials on the VVSA are needed by MTM by the end of May (Cole).  The key is to ensure that enough monuments are accessible at every orientation of the VVSA on the rotisserie.  Monuments can be added at PPPL if necessary.
3. As-built drawings are needed for each VVSA and Modular Coil.  These drawings need to have fiducials and flange measurements added at a minimum.  A second set of as-built drawings may be needed for each VVSA after the ports are welded on. (Nelson et al)
4. We need a plan to resolve aerogel beads versus Microtherm issue (Nelson).  Nelson reported that aerogel had been ordered from Cabot.  The present plan is to lay bat aerogel insulation on modular coils and blow beads in after sealing up all the cracks between the VV and the shell.  This is advantageous for reducing engineering costs.  The concerns are the cost of implementation and the practicality and risks in containing the aerogel beads.

Procedures

1. Viola described the very successful experience on the TFTR D&D project for writing procedures.  On D&D, there was one person who wrote the electrical procedures (Langella) and primarily one (Chrzanowski) who wrote the mechanical procedures.  The procedure writer would interview the cognizant technical people to get the required input and then would write the procedure in manner consistent with other procedures.  The procedures would be reviewed and approved by the cognizant technical people.  Training sessions would be conducted for each procedure.  Using this approach on NCSX seemed acceptable to all.  Viola to identify procedure writer(s).  Stratton is responsible for development of magnetic diagnostic installation procedures and all metrology procedures. Viola is responsible for development of all other procedures.
Training

1. Standard welding qualifications for stud welding, spot welding clips, and brazing SS tubing.
2. Training in the use of the Leica laser tracker was recommended – see Item 1 under Metrology.

3. Training in the use of procedures is also required – see Item 1 under Procedures.
4. Confined space training will likely be required for operations inside the VVSA.  However, no in-vessel operations have been identified for Station 1.

Station 2 – MC half period assembly

Station 2 is where the three modular coil are bolted together to form a half field period.  A Type B is mounted on a Type A and then a Type C is mounted on the Type B.  A 3-point spherical ball and seat arrangement appears to be the way we are going.  These are positioned BEFORE placing one modular coil onto the other.
It is assumed that we have an understanding of the winding geometry that is different than nominal.  It was unclear how precisely we would know the as-built geometry of the winding packs from physical measurements taken during coil fabrication.  (Stratton to provide input on this issue.)  The plan is to determine the as-built geometry of the winding from magnetic measurements.  ORNL is planning to test this concept on the TRC.  Nelson claims that the software to reconstruct the winding geometry from the magnetic measurements was completed by Strickler.  The only piece missing of code is the transformation from Romer arm coordinates to global coordinates (Nelson to contact Brooks).  If this looks sufficiently promising, we will incorporate the testing into the PMB.
Once we know where the windings are, then we will know where the coils want to be relative to one another.  We can pre-set the spherical balls and seat so that the windings will be properly located relative to their neighbor.  There was considerable discussion about how we would pre-set the spherical balls and seats for the Type A to Type A connection within a field period and the Type C to Type C connections between field periods.  The two schools of thought were [1] fit the modular coils together before assembling them into half-field periods and [2] use matched tooling plates after assembling of the half field periods (Type A) and full field periods (Type C).  Tolerance build-up is at the heart of this critical issue which needs early resolution (Nelson).
The meeting was adjourned before we got any further.  It was agreed that the meeting was profitable and that we should meet on a regular basis to track resolution of issues and to identify additional issues, especially for Stations 2-5 which had limited to zero discussion.

Cc: Nelson, Cole, Viola, Dudek, Neilson, Stratton, Raftopoulos, Brooks, Dahlgren, Brown, Strykowsky
