Proposed VVSA Design Change  Replace spool piece and flanges on the ends of the VV sectors with 5 discrete plates per period to bridge the gap between VV sectors.  The plates would be fabricated from the cutoffs from panels pressed at MTM and formed in situ to the tolerances required for welding through the use of “C” clamps.
Summary

There are really two issues that need to be the addressed.  The first is a potential showstopper.  Proponents of changing the VVSA design argue that forming the plates in situ through the use of “C” clamps connected to the VV segments is no problem.  Skeptics are worried that this cannot be done without moving or deforming the VV segments.  (Moving or deforming the VV segments in the process is not acceptable.)  The skeptics point out that these segments are only hung by a couple of rods which cannot resist anything but vertical loads.  It seems that the burden of proof lies with the proponents that the in situ forming can be done without moving or deforming the VV segments.
If we get by this potential showstopper, then the second issue is whether the anticipated reduction in technical risk and cost and schedule benefits warrant making the change.  There are compelling arguments that the cost to manufacture the VVSA should go down but there is also the real possibility (and cost risk) that the contract price could go up significantly.  Costs for project activities should go down a bit.  Cost increases associated with implementing the change should be more than offset by eliminating the design and fabrication costs for the spool handling fixture and for installing the spool pieces on the fixture and testing the movement during final assembly.  No compelling schedule advantages were identified.

If we convince ourselves that forming the plates in situ can be done without added risk, then there are some nice features of the proposed design that should reduce risk.  The lower profile of the “no flange” option improves the robustness of assembling the modular coils over the vacuum vessel.  Filling the gap between VV segments with plates that are formable in situ would seem to improve the robustness of the vacuum vessel final assembly.  Dudek reported less distortion when making the closure welds for the proposed design.
Discussion of potential impacts of adopting proposed design change
Advantages of the proposed change are shown in blue, disadvantages in red.  Neutral and uncertain impacts are shown in black.
Technical impacts
1. Reduced risk of not being able to assemble the modular coils over the VV during field period assembly should parts come in out of spec because of the lower profile without the flanges.
2. Reduced risk of not being able to accommodate misalignments/distortions at final assembly.  The discrete plate concept appears more robust in this regard than a pre-fabricated spool piece.

3. Less distortion is expected when making the final closure welds.
4. The design basis for the proposed design not as substantial.  There is a risk of introducing new technical issues.

5. It is not clear to all that forming the plates in situ can be accomplished using “C” clamps without moving or deforming the VV segments.  This is a potential showstopper.

Cost impacts
1. Adopting a new design costs money to change the baseline documentation, process a contract change, and for the supplier to adopt the change.

a. The cost impacts within the project should be modest.  Brown estimated 80 hours ($10K) to change the models and drawings.  Administrative activities would largely be performed by folks who are LOE so it is not clear there would be a visible cost impact here.

b. The incremental cost to the VVSA contract is TBD (and that is a big TBD).  It would be a project-directed change and an opportunity for MTM to “get well”.  It would cost them money administratively to implement the change.  However, MTM appears very supportive of this change per Viola.  It should make their job simpler and more profitable.  Although it is unlikely that the contract cost would go down, MTM might be less likely to send us a bill for costs incurred as a result of the misinformation they received from us regarding how much the VV shape changed from the PVVS.  Then again, they might indeed choose this opportunity to “get well” and cover past and future oversights and misjudgements.
2. Additional analysis will need to be done to underpin the design modifications.  The cost impact of these additional analyses are expected to be modest, perhaps $10K.
3. The proposed design eliminates costs not already incurred to design and fabricate the fixture for handling the spool piece during final assembly, perhaps saving up to $80K.

4. No significant cost impact expected during field period assembly.

5. Eliminating the need to install the spool pieces and test movement could save perhaps $40 K.
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6. No significant cost impact anticipated due to field welding during final assembly.  There are more linear feet of weld but the welding should go much faster according to Dudek.
Schedule impacts
1. Impact on VVSA delivery schedule TBD.  Delays associated with developing and implementing the proposed design change would tend to be offset by faster production time (due to eliminating the spool piece).
2. The time required for installation and trial runs using spool piece fixture is not on the critical path so it is only money that would be saved here.
3. Plates custom cut and pushed into place using modified “C” clamps did not appear to be a compelling schedule advantage over a pre-fabricated spool piece and, if the spool piece did not require custom machining, could be a disadvantage.
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