October 27, 2005

To: Brad Nelson, Paul Goranson

From Wayne Reiersen

Subject:  VV (WBS 12) final design plans for FY06

I read through your plans for closing out VV final design as captured in Strykowsky’s latest schedule.  I also went through all of the chits from the September 16 FDR.  I believe the following issues related to closing out vacuum vessel final design need to be addressed.  Let’s plan on a telecon Monday afternoon at 3pm (October 31) to go through the list of issues and figure out what should be done relative to our plans.
1. Comprehensive BOM.  We still do not have a Comprehensive BOM that we can use for tracking release of technical documentation and requisitions.  BOM is scheduled to be done on December 15.  This is an important planning document which should be used for determining how we are going to package procurements and thus structure design reviews.  The process should be [1] develop BOM (1203-820) [2] develop acquisition plan (1203-825) and [3] conduct FDRs to release procurement packages (1203-830).  Let’s move the BOM forward where it belongs (ref. Chit 19).
2. Design review schedule.  What is the order in which we are going to attack closing out final design and releasing packages for procurement?  The schedule shows the following: [1] Local I&C on November 15, [2] Heater tape on November 15, [3] Thermal insulation on November 21, and [4] a final FDR on December 15.  This is only a subset of the things that need to be design reviewed.  Let’s explicitly identify all scope elements in our schedule and let’s put in an appropriate period of time for reviewing and checking the drawings so that when the design review is complete, we just have to sign them.  It is unclear to me what procurement packages can be released for fabrication as a result of the September 15 FDR.  I would welcome your thoughts on this subject..
3. Heating and cooling tube design.  The procurement package for the heating and cooling tubes is supposed to be released on November 2.  The period between September 22 and November 1 is supposedly for re-doing the analysis and drawings.  We need to schedule an FDR for this procurement package.  At the time of the September 16 FDR, the flexible tubing was presented as a concept.  The two biggest concerns with this design are [1] whether it will work and [2] whether it will have adequate reliability.  I would have imagined that we would have to measure the conductance from the corrugated tube through the braided overwrap and into the clamps.  I do not know how anyone could reliably predict that conductance.  Is there a plan to procure and test a segment of this conductor to assess its thermal performance and its actual flexibility (ref. Chit 11)?  What pressure limitations do the flexible tubes place on the helium pressure (ref. Chit 15)?
4. Interface requirements.  This too is stuck at the end of the line once again (1203-815, 806).  I want to do things differently this time.  I would like to schedule a meeting where all of the interfacing WBS Managers stand up and tell me what their interfaces with WBS 12 are and why the existing interface definition and documentation is adequate to support their needs at this point in time.  I will schedule this interface meeting soon to give Goranson time to respond to the results before December 15 (ref. Chits 10, 12, 16, 20, 25, 31).  We still need to document requirements for maximum loads at the ends of the port extensions.  Out-of-date interface documentation (scope sheets and ICDs should be purged from the system ASAP.
5. Assembly drawings and specifications.  We need to resolve what specifications and assembly drawings are required to support field period and machine assembly.  I would like for the specs and assembly drawings to be aligned with the stations at which they are going to be used.  It is not clear that the current schedule reflects that approach.  This was discussed and agreed to in a telecon between ORNL and PPPL on October 27. (Ref. Chit 2, 26, 27 and Reiersen e-mail dated October 27)
6. Pockets for SRX diagnostics.  There is one activity for this (1203-810) entitled “Resolve design pockets for soft x-rays”.  It is not clear in my mind what this means.  Are we going to do this?  Yes, I believe so.  Is the design complete?  Does it meet its physics performance requirements?  Are we sure there are no structural issues making the spacer look like Swiss cheese? Do we have a plan for determining if we add it the MTM scope, open it up to other suppliers, or make it in house?  Do we need to update the VVSA product specification and drawings for this?  Our plan should be clear and entail all significant activities related to making this happen.
7. Heating/cooling manifolds and headers.  The RFP is scheduled to be released on November 2.  Did we conclude that the design and design documentation as presented on September 16 was good to go even though we had not re-designed the system for flexible tubing yet?  Not clear to me.  Have the drawings been promoted and checked?  If not, we should identify that as an activity.  Clearly, checking drawings takes time and resources and is frequently the pacing item in getting design documentation released for procurement or fabrication.
8. Heater tape design.  The heater tape design is supposed to be done on November 15.  Where are the activities and budget for the heater tape procurement in our schedule?  Requirements for a “drop out” circuit design for the heater tape need to be captured (ref. Chit 22)
9. VV lateral supports.  The requisition for the lateral supports was scheduled to be released on October 17.  Again, did we conclude that the design and design documentation as presented on September 16 was good to go?  Are we sure it will work?  Have the drawings been promoted and checked?  
10. FMECAs.  I am from the old school on the subject of FMECAs.  When if was first out of school, one of my first jobs was performing FMECAs on the F14 aircraft.  You have the design laid out in front of you in schematics (like a P&ID).  You took each of the components, identified credible failure modes for each, and determined the failure effect for each mode of operation.  Then you figured out how the system would respond to the failure, how you would detect that it happened, how you would isolate its location, what you would do to recover.  If there were significant cost, schedule, or safety risks associated with the failure mode, they would be identified.  If there were options for precluding the failure mode, they too would be identified and proposed.  There are certain keys to making the FMECA process work.  The first is that you should go through the process throughout the design period.  In conceptual design, you look at things from an architectural point of view.  In final design, you should look at things from a detailed point of view.  Having a system schematic that shows all control components and sensors is essential.  For the vacuum vessel, we need to know where the valves and other active components are, what sensors we have, what the control logic is, what provisions we have for fault detection, isolation, and recovery, etc.  I have never seen a P&ID or any other schematic with this information on it even though it should be necessary to assemble and operate the machine.  I would classify the existing FMECA as conceptual.  Should we do a FMECA appropriate for final design or settle for one performed at the conceptual level?
11. Thermal insulation.  The procurement package for the thermal insulation boots was supposed to be issued on October 2.  Again, it was not clear to me that was approved as part of the September 16 FDR.  Concerns have been raised about whether the hard seals located in the winding form penetrations allow all of the movement needed for assembly and thermal cycling.  I do not remember seeing the analysis to assure the adequacy of movement.  Pitonak has rightly identified the need to identify a 350C insulation that would be fully satisfactory as we cannot assure that we can get all of the insulation out of every nook and cranny.  I do not see any plan to do that either in our schedule (ref. Chit 9, 18).  MSDS sheets should be provided at design reviews for nonstandard materials (ref. Chit 6, 21, 30, 32, 33).
12. Releasing procurement packages.  The procedure for releasing packages for fabrication or procurement is shown below.  It is imperative that [1] a successful FDR is conducted, [2] all relevant chits get resolved, [3] all drawings are promoted, checked, and signed, and [4] the RLM concurs with all of the above.  Please take note of the final step - provide the cog engineer who is requesting release of packages for procurement or fabrication written authorization of their release.  The authorization should include the list of documents which comprise the procurement package.  The technical documentation which comprises the procurement package should be explicitly identified in the authorization.  Please copy the person responsible for procuring or fabricating the articles and the Engineering Manager on the authorization notification.
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13. Analysis reports.  Goranson has done an exemplary job in getting analyses documented and checked.  Some were done a while back.  They should be re-checked to ensure that the requirements and design has not changed since they were done.  Analyses requiring updating should be explicitly added to the schedule and flagged on the Engineering web as being in need of revision. (Ref. Chits 1, 13, 36)
14. Personnel access port. Design basis analyses and interfaces for the personnel access ports are not documented (ref. Chits 3 and 8).  Of particular interest is a possible interface requirement for electrical isolation (ref. Chit 4).  I still do not see the personnel access port budget or requisition in our resource loaded schedule (ref Chit 5, 29).  The interfaces with cryostat and with the vacuum pumping system (does it even work?) need to be worked out (ref. Chit 23, 28).
15. Inductive heating.  Inductive heating is our baseline for getting the VV to 150C at CD4.  I am not aware of any analysis that indicates we can do this or what WBS 4 has to provide to accomplish this feat.  It should be resolved during VV final design (ref. Chit 14).
16. Local I&C.  Requirements for local I&C should be documented (ref. Chit 17, 34, 35).
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