Tevatron LCW Reconfiguration

Tevatron Decommissioning Activity

Meeting 2

October 12 2011, MS Garage
Meeting attended by: Steve Krstulovich, Greg Gilbert, Randy Ortgiesen, Bill Shull, Kent Collins, Maurice Ball, Bob Slazyk, Abhishek Deshpande

1. Accelerator Division Fluids Group Concerns:

a. A few alternate options for cooling the Tev LCW system were talked about:

i. Air towers can be used instead of pond water pumps, however, this would require a glycol mix

ii. One can also think about refrigerated chiller; similar to the one that cools the MP7 LCW system

iii. The above options were discussed because 1.8 MW of design heat load is only a peak value, and the normal operational heat load is only a fraction of that: of the order of 200 kW

b. Tevatron’s F sector needs to be accessed as soon as possible. When one is down there we have to double check all the magnet and bus water routing and also check the valves that tie in CUB into the system

c. When Scenario B; the scenario where we would have two pumps at F1 and two pumps at F2, was being discussed, an interesting idea popped up. The idea was to reuse piping manifolds at existing 2 pump service buildings—F4 and A4 perhaps, and transport them to F1 and F2 buildings. 
d. According to Greg Gilbert, Tevatron MCC has a spare “bucket” to accommodate second LCW pump should we decide to proceed in this direction

e. One must keep in mind that incorporating the Plasma Accelerator Project in the Tevatron’s A and B sectors may include operational risks if Tev LCW cooling is needed. The ponds in this sectors are in a very bad position: pond degradation, silt build up, and more problems

f. A0 and F sector are the only heat loads

2. FESS Concerns:
a. At the moment, all 1 and 4 service buildings’ pond pumps are running

b. When winter arrives, the ponds would freeze as there would not be any heat load from the Tevatron

c. To prevent this from happening, FESS’s goal is to implement F1 and F2 pond reconfiguration, i.e., dig a new ditch from F1/F2 back to F0, before the winter

d. Steve K stated the following figures with regard to the ponds freezing issues:

i. 24 LCW pumps * 75HP * 0.746=1343 kW * 8760Hrs * $0.045/kWh = $530,000/Year

ii. Roughly 20MW of heat going into the ponds was from LCW heat exchangers and the cryogenic systems

e. FESS also stated that one could run the LCW system in any configuration we want, but digging the E4 ditch would be a very prudential thing to do at this point of time

f. FESS is also concerned about the sumps problem: the discharge of the sump pumps that prevent water from accumulating inside the enclosures are connected to the discharge of the pond pumps. So, if the discharge of the pond pumps freezes, then one would have to find an alternate way to pump the seepage water from the enclosure

g. There was talk about disconnecting the discharge of the sump pumps from the discharge of the pond pumps, and direct the sump pump discharge below the surface of the pond. However, one does not have an accurate idea about the thickness of the ice cover on the surface of the ponds in months of severe winter

3. Steve Krstulovich’s  Recommendations:

Per yesterday’s meeting, below is a sketch of the modifications we would like to see made to the Tevatron F-Sector ponds in order to preclude freeze-up and interruption of the accelerator operations. In consideration of all that was discussed, this solution utilizes the F-1 and F-2 service buildings assuming that redundant LCW pumps will be installed in each as discusses. The pond water solution, as shown on the diagram, would entail disconnecting from the F-2 spray header and running a pressurized 12” pipe to the existing RF spray header upstream from the F-1 intake (about 1000 ft) and disconnecting the RF. The F-1 pond pumps are duplex due to the lift and provide some redundancy; however, F-2 is simplex. Therefore a buffalo box valve and connection might be installed near F-2 for an emergency diesel pump hookup to draft water from the pond and send it to the RF spray header if the F-2 pond pump fails (the buffalo box valve would be closed to prevent water from going backward through the failed F-2 pump instead of forward to the RF spray header). The probable cost is about $200K.

   As discussed yesterday, since this would provide about 1 and a quarter pond of cooling surface area and the ponds in this area are about 4 ft deep, we would expect that pond water supply temperatures would be about the same as for a pond with no heat load under normal 200kW operations. However, with 1800kW load, as might be seen for a few weeks under operations when a horn breaks, the pond water temperatures should rise about 4 degrees F. Even under extreme hot weather conditions, however, this should still keep pond water supply temperatures from rising above 98 degrees F.

   In addition to this, we are suggesting that a diver cut off underwater the first spray nozzle of pond water spray headers (except for F-1 and F-2) as close to the manifold as practical, but not less than 6” above the current bottom of the pond in each area, so as to allow the tunnel sump pumps to continue to discharge into the idle Tevatron ponds without freeze-up, and thereby preclude flooding the Tev tunnel. The diver should make a list of the depth of the cutoff nozzle below the water surface at each location for ops reference. Hopefully these changes can be implemented quickly to help us get through the winter without problems.
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