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Overall Remarks


1. With regards to the review meeting itself, I was disappointed that some of the discussion was abruptly cut off and that the speaker (project participant) was allowed to limit the scope and depth of questions.  It is not clear to me that this is a healthy thing to do in a review setting.  The reason for having a review is for qualified people, outside of the project, to comment, in an unbiased way on the proposed plan and to pass along an opinion on the soundness of the technical decisions, schedule, cost, etc.  In order to form an opinion, one must understand the issues, what work has been done leading up to the present design and what are the allowed possibilities.  This all takes time.  Since the reviewers are not privy to all the “filters” that must be applied to their comments, there will always be some line of questions that does not lead to constructive dialog.  However, if one sets up a review with the intention of getting back comments only on issues deemed relevant by the project participants, one is limiting the possibility of discovering fatal errors or novel ideas.  I would much rather see the meeting “chaired” by someone (not as close to the project) who acts as a moderator and sets the tone and direction for questions and discussion.  Having said all this, it may be necessary to limit occupancy in the meeting room to allow the review to conform to the allotted time schedule.  It would also be helpful to have the handout material several days before the meeting.

2. There was not much time spent on cost or schedule for the project.  Much of the decay pipe project is determined by the contract with SA Healy while there are other parts that are picked up by other WBS numbers (outfitting).  In order to evaluate these estimates, additional information would be required, such as, the number and type of people assigned to each task and historical data on compliance to schedule.  

3. I sensed a heightened level of anxiety and concern over the initial cost and schedule for this project (and rightfully so).  What I am worried about is that the same level of concern should be shown towards the long-term care, maintenance and possible repair of the system.  The project needs to assure that design decisions made now, will not have adverse effects on long term operation and maintenance of the system.  It might be worth doing a “what if or failure mode” analysis on this project in order to assure that possible failures do not result in extremely negative conditions (such as someone receiving a large radiation dose when doing maintenance/repair or loss of radioactive water to the environment).  It is clear that project participants have this as one of their primary focus points in general, however, sometimes the pressure to “bring in the project on time and on budget” detracts from looking at the long-term aspects of decisions. 

4. Everyone seemed to agree that placing the decay pipe in the correct position and within the specified tolerance was crucial and that there would be no second chances (independent of what the contract states).  I would suggest that some alignment monitoring or control happen when the pipe is first placed in position and that the Lab oversee and verify that the contractor is keeping the position of the pipe under control during the concrete fill.  This would require some sort of monitoring during the back fill process.  The Alignment Group seems to be quite active in the project so this may be in their plans already.

5. It may be worth the effort to set up a partial model (scaled down version) to observe the proposed process of backfilling with concrete before they use it on the real thing.  One might better understand issues such as the thermal distribution of a known heat input, cracking of the concrete, adhesion to the pipe, the effect of the concrete pour on things like pipe position, abrasion of the primer paint on the outside surface of the pipe, position and possible damage to the copper tubing, etc.


Itemized suggestions, questions and concerns

1. I second the suggestions made during the meeting for putting in a drain port, instrumentation lines, and upstream purge line (so that the pipe can be flow purged with dry air).

2. Given the concern regarding galvanic corrosion, one might want to revisit the decision of putting the cooling pipes outside or inside the vessel.  I would look at the choice in terms of failure modes, risk, possible negative long-term ramifications, cost and thermal performance.  The project may decide it is easier to add the cooling to the inside of the tank after the contractor is done back filling but before heads are welded onto the vessel.  

3. If the copper water pipes are run external to the vessel, this implies an alignment of the stiffener rings down the entire length of the decay pipe to allow the copper pipes to pass through on a strait path.  This should be part of the change order to the contractor (presently not in the contract specification).

4. Look at the water-cooling system (treated like a RAW system) and assure that it is designed to allow easy maintenance and isolation of any given line (out of the 12) that might develop a leak.  The water system should be instrumented to easily detect a leak should it occur.

5. I am not familiar with the leak testing procedure proposed, however, I imagine that “certified” operators can make it work effectively.  I would require that the operators prove to the project that they can detect a known leak (hole or weld crack) in a weld before accepting the verdict that the pipe is leak tight.

6. Some thought might be given to other forms of NDE to help verify the soundness of the welding.  Help might be available from other sources (such as ANL).  I assume that the final weld specification (how each pass is performed) will be submitted to the project for approval.

7. It would be beneficial to do an analysis of the vacuum system gas load.  Expand on the calculation of pumping speed and conductance and look at outgas loads and the maximum leak rate that could be tolerated and still meet specification.  The vacuum requirement should be revisited with the intention of setting the nominal and maximum vacuum levels in the decay pipe.  The ability to use commercial equipment to separate and filter the water out of the oil of the vacuum pump should be investigated.

8. Assuming one could ever imagine that the heads would get cut off, one would want to plan how to do it now.  In order to cut off the head and prep the edge for welding, one probably wants to consider using a commercially available process (as was used in NWA for the D0 test cryostat).  This requires a certain clear and flat space on the vessel for the rails and a minimum distance to the floor.  The proposal to leave more room between the end of the concrete back fill and the edge of the pipe should be considered.  This might also be beneficial for other reasons, such as ease of hooking up the water lines.

9. There were several comments during the meeting about keeping the pipe round at its ends.  This may or may not be a problem based on the design of the end attachments.  Adding additional external stiffeners or temporary internal bracing was suggested.  This should be looked at with respect to the short (one foot) ends on the decay pipe, future needs to cut off the ends and possible spring back of pipe end once the temporary support is removed.

10. The steady state thermal analysis shows a maximum temperature of 66.8 oC (152.2 oF) while the specification (3.2.E) calls for a maximum operating temperature of 150 oF.  This should be examined in more detail.  It was not clear that the temperature calculation took into account the effect of wrapping the copper pipe with PVC pipe.

