Notes from FPA Peer Review - October 12, 2006
Attendees in B318:  Reiersen, Dudek, Viola, Edwards, Brooks, Brown, Heitzenroeder, Gettelfinger, Perry, Chrzanowski, Makiel, Malsbury, Rushinski
Has the reduction in clearance between VV and MC during assembly due to as-built dimensions of VV and MC been evaluated?  Does this include the new clamps?  What is the minimum clearance when all of this is taken into account?  0.4”?
Who is designing and fabricating the VV/MC standoffs for use during the assembly?  How are they attached to the vacuum vessel?
W-7 experience is that moving large items over each other is very possible, even with clearances of only a few mm, as long as you have experienced operators moving the load very slowly.  (3cm/minute;  0.5 degrees per minute)

What precision handling equipment (hydroset, chain falls with mechanized screws, alignment lasers, etc) is required, does PPPL have these items and what is the current status of this equipment?

W-7 experience with threading new coils into the assembly proves that they can be wiggled into place even when computer models show it is too tight.
Prototyping of Stage 4 alignment fixtures is critical, but make sure that temporary items (shims, alignment tooling, etc) can be removed and are not trapped.
Is there sufficient schedule for the prototyping and fabrication of the assembly tooling?
Stage 4 and 5  design has not yet gone through review and may be an issue.
In stage five, only the two large diagnostic ports are just tack welded.  All of the other ports are fully welded.

Are we sure that the practical accuracy of the Leica laser is 0.0005” in the field?  How do we prove this is true?
W-7 is using PolyWorks with their FARO arm.  http://www.innovmetric.com/Surveying/english/case_studies.html
W-7 doesn’t think we have enough metrology capabilities.

Positioning equipment must have a soft touch, not a sudden start and stop.
Trials need to be completed promptly so adjustments can be made without affecting overall schedule.

Leak-checking individual welds as they are performed (especially when the welds are difficult to access later) should be done to avoid significant scheduler impacts at final assembly.
The Leica seems to be on the critical path for many tasks.  Is there a schedule for the use of the Leica?  Shouldn’t a second Leica be obtained (rented)?
The roll-up schedule for the FPA shows the need for 3 welders on FP#1, 4 for #2, and 4 for #3, with overlaps of work on each field period resulting in a need for up to 8 welders at a time.  Who will provide these qualified/experienced welders?  The Technical Shops can’t provide even half this number.

Marks or detents should be put in the floor wherever the Leica Laser Tracker should be set up (especially stations 2 through 5) so it can quickly be set-up in the same position it was in before.
Do we have understudies for the critical technicians?

W-7 thinks the 30,000 mh for the FPA appears to be reasonable compared to their experience.
Summary:

Obtaining another Leica Laser Tracker is recommended

SNS has a survey and alignment group … we should review  lessons learned with them.

Do we have another laser tracker operator? 

W-7:   Spend a lot of time in preparation before you do an alignment .. plan out how you do the measurements

Statements on laser tracker are overly optimistic.  Measurements of over two meters are needed.  W-7 experience with coils of 3m revealed accuracies of 0.1 mm when 3 or 4 set-ups are needed.

Vacuum vessel fidutials end up getting buried.

Theodolites are not as accurate but are much less expensive.

JET uses photogrametry.  Accuracy is 0.1mm in a 3m cube.  Not applicable for adjustment systems.

For the coil winding effort the learning curve did not really start until after the first three coils.  Then there was a diluting of the experienced technicians as the team size was increased.  The estimates of what was needed to do the first item was very light.
Recommend adding a 30% contingency to the first FPA.

With only six assemblies there will not be many that will benefit from the learning curve.

A machining error by your vendor will lead to a lot more metrology effort.
W-7 is using the same procedure for measuring current center and then adjusting single coils and then all of them together, and then be ready to measure what you finally have.
Risks:
Metrology (need more resources)


Back-ups for key technicians


Get prompt feedback from suppliers when they have a problem


Limits of metrology


WBS shows amount of time to complete stations 3, 4, & 5 is quite tight


Not leak-checking until final assembly


Detail design for shimming not finalized – looks like dual load paths are possible


When you are removing the spherical seats will you lose the alignment

Large down time during the manufacturing of the shims – especially 3D ones



(W-7 sees a two week down time to get a shim made)

Shim design still needs R&D, especially if liquid shim is considered

W-7 can offer no experience on liquid shims at cryo temperatures

