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Beams Division Headquarters

July 16, 2001

To:

Aesook Byon-Wagner

From:
Phil Martin

Subject:
NuMI Decay Pipe Review, 7/9/01

The decay pipe fabrication and installation tolerances are quite tight.  The statement in the spec that any out-of-position tolerance must be fixed is almost absurd.  Once this is cast in grout, fixing it will be very expensive, and the arguments over whose responsibility it is will delay the project.  The NuMI project needs to understand the real implications, both to physics and cost ramifications of these requirements.  We did not hear much discussion of the support of the pipe.  A good support design is critical to achieving the necessary tolerance.  A plan should be developed for the QC to assure that the pipe meets the design tolerance prior to grouting.  Since the pipe will want to float as the grout is placed, perhaps additional supports are required.  Not knowing the procedures that Healy will use puts the project in an awkward situation of trying to plan for all possible methods.  A better approach is, through contracts, to insist on a detailed plan from Healy.  Stress that this will allow us to work with them to meet the required tolerances.  There are pitfalls we are all aware of here…we cannot tell the contractor what to do without our assuming liability for the results…but we can lend them calculational support or point out problems that they may not have thought of.  We can do some of this without any information from them;  e.g. as a function of spacing of infinitely stiff supports, what is the expected sag due to gravity and deflection due to buoyancy of the pipe?  Although confidence was expressed in the ability of CBI to do a good job, the MiniBooNE tank was considerably out of specification.  You might talk to Peter Kasper about that.  I would also recommend adding a stiffener ring, perhaps a special, larger one, at the point where the concrete/grout stops at each end of the decay pipe, to help maintain the circular shape.  This will make mating to the end piece easier.

The cooling piping appears to be very expensive because of its impact on the overall Healy schedule.  There is only one way to fix this:  make the installation simpler.  The design appears to be somewhat overkill, at least if I am interpreting the temperature plots correctly.  The bulk of the energy deposition is only in the first 100 m or so, and yet the cooling pipes extend over the entire 2200 foot length.  This is extending the installation time, and driving up the cost.  Although we do not know in what sequence Healy will do the decay pipe installation, if they start at the upstream end, then perhaps the majority of the cooling pipes, around the upstream end, could be installed concurrently with the downstream decay pipe.  The NuMI project should evaluate alternate cooling designs, in which less cooling is installed in the second half of the decay pipe.  Perhaps none is needed there.  (In the case of MiniBooNE, although the beam power is only 30 kW, it is concentrated over a much smaller region, so the energy density may not be all that different.  The only reason we went to cooling at all was to keep the liner, which is 7’ from the decay pipe wall, at a safe temperature.)  There was considerable concern expressed about the possible galvanic action between the copper piping and the steel decay pipe.  As I pointed out during the review, the copper pipes are much closer to the steel than they need to be…the energy deposition is spread out over the first foot or two radially.  A brainstorming session might be useful to come up with some other ways of mounting the piping somewhat further away from the decay pipe, and thus avoid any possible contact.  As an example, instead of or in addition to using the stiffening rings, (which then needs all the necessary holes drilled), why not some separate, very cheap material (molded plastic?) that supports the pipes and simply gets cast in place.  (By the way, you need to worry about the buoyant forces on the pipes too!)

With regard to the specifications, I have already commented on some things above, but here are a few more.  First, given the safety problems with Healy to date, the rigging issues for the decay pipe need a written safety plan, approved by the lab.  On pipe fabrication tolerance, there is the 1/8” tolerance on the straightness of any 10’ section of pipe, but no tolerance is given on the parallelism of the ends.  If the ends aren’t parallel, it will be very difficult to attain the overall finished straightness tolerance.  

On vacuum issues, the stated vacuum requirements aren’t too stringent;  however, I would strongly question the expressed opinion that small leaks would be OK as long as they could be overpowered with additional pumping.  I think this is a serious mistake.  An experiment this important and costly should not begin operations with any detectable leaks.  Once beam has been delivered at any reasonable level of the NuMI expectations, it will be impossible to enter the decay pipe.  The expected pumpdown rate should be calculated, and the vacuum should be datalogged during pumpdown to compare for agreement with the predictions, and if there are indications of leaks, they must be found and fixed prior to high-intensity operations.
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