DUSEL Beamline Working Group Meeting #7

Summary

September 8 – Snake Pit

(revised) 
Present:  Mike Andrews, Jeff Appel, Dixon Bogert, Sam Childress, Don Cossairt, 
               Nancy Grossman, Dave Harding, Jim Hylen, Chris Laughton, 

               Elaine McCluskey, Rob Plunkett, Gina Rameika, and George Velev, and 

               Steve Holmes 

By Phones: Bob Wagner at ANL, Milind Diwan and Mary Bishai at BNL, and 

                    John Corlett at LBNL,

Absent: Alan Bross, Bill Griffing, Mike Martens, Vic Kuchler and Bob Zwaska, 

             Steve Kahn, and Mike Zisman

Next Mtg.: Weekly for a while.  Here’s the upcoming presentation schedule so far:

            September 15: NuMI underground lessons learned – Chris Laughton and Tom          

                                    Lackowski   
            September 22: NuMI ES&H experience – Don Cossairt and Mike Andrews

            September 29: NuMI primary beam – Sam Childress

            October 6:       Public liaison - Judy Jackson


            October 13:     Geodesy and Alignment - Virgil Bocean

            October 20:     Radiology - Byron Lundberg

            October 27:     Tritium mitigation - Rob Plunkett

Additional Agenda Items for Upcoming Meetings
          Mechanism(s) for getting community input/buy-in on a set of beam parameters                      

          Measurements related to the causes of corrosion in the NuMI tunnels

Action Items 
           Think about how to specify measurements related to the causes of corrosion in the    

                  NuMI tunnels.  

           Find out what reports might exist at J-PARC on this topic (Jim).  

New Working Group Participants
Byron Lundberg and Mary Bishai have been added to our participants list.

NuMI Lessons Learned – Decay Pipe/Window and Cooling – Dave Pushka

As usual, see the AD documents data base for the presentation slides: 
     http://beamdocs.fnal.gov/SNuMI-public/DocDB/ShowDocument?docid=345
Some comments, not all in the slides follow:

Decay Pipe and Windows:

Among the things that went well, were the use of soap bubbles in the field to check welds in the all-welded decay pipe.  The tests did find bad welds which were repaired.  The only non-welded joint is near the pump, in a radiation-benign area.  The tricky part was the pipe ends which have many welds, including many between dissimilar metals: iron, stainless steel, and aluminum.  The ends were tested with He mass spectroscopy, and installed with special, home-made lifting fixtures which kept the ends vertical and well-positioned for welding in the field.  There was a leak in an aluminum weld, repaired in the shop before installation.  The contractor installation survey was found to be done right in Laboratory checks at the end of the job.  See the slides for other things which went right.

Among the medium-level problems was not leaving time to clean the pipe, even at the level of broom-clean.  However, the pump-down time was only 10% longer than projected in advance.  The high-density polyethylene insulation on the dozen ¾ inch copper water-cooling lines (that run the length of the decay pipe to keep it cool) did not serve to full electrically insulate the lines.  There were still multiple contact points.  That pipe would have been larger diameter, but for the need to use ¾ inch as the largest diameter commercially-available pre-insulated copper tubing. The drain pipe was unnecessary, except that it was used for the helium system when the decay-pipe design was changed from vacuum to helium. However, there was a 6 inch line which could have been used, too. The drain line will be extremely useful if we end up trying to cleanse the 
helium of tritium or air.  Just wish it had been on the other end of the decay pipe.
The major problems included the need to go to a helium-filled pipe after corrosion was observed at the beam spot of the decay-pipe window. Had the design been that from the start, the windows could have been thinner, leading to less heat being generated there by the beam. Window failure calculations were only done after the corrosion was observed, being viewed as unneeded since the system was built “to code”.  In discussion, we were reminded that it is important to understand the environment better to foresee problems.  The concern about the window was not so much the corrosion itself, but the expectation that there were fracture cracks developing through the aluminum – an effect reported in x-ray environments.  However, if we knew there was going to be corrosion, we probably would not have made the window thinner, unless we made it able to be replaced.  The window still has to take ~ 0.1 atm. unless a fancy feed-back system were installed. Having some extra material to survive the corrosion is likely to be a good idea in any case.
A removable plug to allow instrument access to the window so that more meaningful measurements of the window material (dye penetrant testing to look for cracking, for example) could have been conducted in order to justify the fears that lead to the change to helium.

If the DUSEL decay pipe is 4-5 meters in diameter, it will not be built with the same techniques used for NuMI!  That would have to be “more like LIGO” with more of the assembly done in place. 

Cooling Systems
There were 9 separate cooling systems, with a similar number of contractors.  Cooling systems were typically “normal fluid service” systems as in chemical plants, including the Low Conductivity Water (LCW) and Radioactive Water (RAW) systems.  As such, there were radiography tests of 5% of the welds (per code).  Four joints needed repair of those tested.  Pressure testing was done after radiography only – typically the only time that the system was capable of holding liquid.  Incomplete penetration was the most common failure.

The 2 inch stainless threaded pipe was difficult to work with, but only had some dripping leaks.  There is no copper in the RAW system, and plate-and-frame heat exchangers were specified there – limiting the contractors who could bid on this system.  These were things that were said to have gone right.

Among the things that were problematic were T-block penetration sizing, horn insulator failures, fouling of heat exchangers due to sediment, and a mis-mounted check valve.  The T-block penetration sizing problem occurred due to incomplete communication when the cooling and mechanical designs for the horns were being done in parallel.  The biggest impact (aside from anxiety) was to the schedule.  The fix was not expensive, up-sizing the pumps in the system. The ceramic insulator problem would have been discovered if the full system had been prototyped.  The problem was mechanical, and not related to radiation.  The cooling skids were not designed early enough for use during the one-year electrical pulsing of the horn.  Solutions to the fouling of heat exchangers might involve no using sump water for cooling, bigger heat exchangers (expensive), and/or over-sizing piping.  This was a case where simply using bigger pumps is not a solution.  The check-valve error was an error on the drawing, correctly installed per drawing.  It was not caught.  Keeping the engineers near the shops where the work is being done (as is the case now) might have caught that.

One serious problem not mentioned in the slides, but discussed at the meeting, was not having the need for active decay pipe cooling established in a timely manner. After detailed calculations were done, cooling installation was added to the already signed civil construction contract, but then at a very significant cost penalty. Chris L. indicates the contract revision for the decay pipe cooling was for just under $1.3 million.  A more 
serious problem, of course, would have been to have not added the cooling.
