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3. CRYOGENIC DISTRIBUTION SYSTEM DESCRIPTION
Fermilab is installing a cryogenic system at the Muon Campus facility.  The refrigeration system, located in the MC-1 building, consists of four standalone refrigerators which will support two experiments:  g-2 and Mu2e.  A general layout of the Muon Campus complex is shown in Figure 3.1.  
The g-2 experiment is located in the same building as the refrigerators.  The experiment requires liquid helium and liquid nitrogen which are both supplied using a cryogenic transfer line.  A gaseous nitrogen supply is also required.  The cryogenic transfer line and gaseous piping run from the MC-1 refrigerator room through a 30 inch conduit under the power supply room into the g-2 experimental hall in the upper southwest corner.  The 30 inch conduit is also used to supply the helium suction and discharge lines to the refrigerators which run through the experimental hall.  

The Mu2e experiment is located in its own dedicated building to the west.  This experiment also requires a liquid helium and liquid nitrogen transfer line with a gaseous helium cooldown line as well as a gaseous nitrogen line.  The transfer line, helium cooldown and gaseous nitrogen lines exit the MC-1 refrigerator room at the south end and turns on to the berm and follows the berm west to the Mu2e building.  Roughly at the halfway point an expansion can as well as an expansion loop is used to compensate for the thermal contraction of the transfer line and other lines, respectively.  Each circuit is anchored at each end:  at the angled turn on to the berm behind the MC-1 building and at the turn at the northwest corner of the Mu2e building.  At the northwest corner of the Mu2e building the transfer line and piping follow the west side of the building and then enters into the solenoid and power supply room at roughly the midpoint of the building. 
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FIGURE 3.1: Muon Campus Layout.
4. INTERFACES

The following sections will describe the requirements for interfacing the Muon Campus cryogenic distribution system with the g-2 experiment, the Mu2e experiment and Facility Engineering Services (FESS).  Interface boundaries between AD/CRYO and the other entities are marked with the following symbol and described in detail in the following sections.
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FIGURE 4.1: Example of an interface boundary designation.
Interface point #1 – g-2 Experiment
The cryogenic transfer line and nitrogen supply enter the g-2 experimental hall from the refrigerator room through a 30 inch conduit located in the upper southwest corner of the hall.  The interface point is located at this point and is designated interface point #1.  Figure 4.2 shows the location of the transfer line and piping in the 30 inch conduit.  The X, Y and Z coordinates of the interface point are referenced from the center point of the 30 inch conduit where it enters the g-2 experimental hall.  The coordinate locations are tabulated in Table 4.1.
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FIGURE 4.2:  Cross section of the transfer line and piping within the 30 inch pipe conduit.
[image: image5.emf]
FIGURE 4.3:  g-2 transfer line cross-section.
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FIGURE 4.4:  g-2 transfer line and piping interface point 1 locations.
TABLE 4.1:  Location of transfer line and piping in the g-2 experimental hall.
[image: image8.emf]X Y Z

Headers

3 in. Nitrogen Header 3.75 in. -7 in. -8.31 in.

Transfer Line

6 in. Outer Vacuum Pipe -7.25 in. -3 in. 0 in.

3-1/2 in. Outer LN2 -7.25 in. -4 in. 0 in.

3 in. Inner LN2 -7.25 in. -5 in. -0.167 in.

1-1/2 in. 2-phase Helium -7.25 in. -6 in. -0.167 in.

1 in. 1-phase helium -7.25 in. -7 in. -0.167 in.

Miscellaneous

Distance to Floor 0 in. 0 in. -114 in.

Distance to South Wall -46 in. 0 in. 0 in.



Coordinate Location

from centerline of 30 in. conduit


Interface point #2 – Mu2e Transfer Line Supports
The transfer line and piping run from the MC-1 refrigerator room to the Mu2e building runs along the berm.  Pipe supports will be located every 20 feet over this span.  Each pipe support will be mounted onto 8 inch diameter concrete piers with an embedded 5 inch by 5 inch carbon steel plate.  The pipe supports will be welded directly to these embedded plates.  The interface point between AD/CRYO and FESS will be at the concrete pier.  FESS will provide the concrete piers with the embedded carbon steel plates and AD/CRYO will supply the supports, piping, transfer line and all hardware above the piers.  At the expansion can, FESS will provide a concrete pad for placement of the AD/CRYO supplied expansion can as well as two additional concrete piers for the piping expansion loop.  Approximately 17 piers and one concrete pad will be required.
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FIGURE 4.5:  Mu2e transfer line and piping pier and support.

   Interface point #3 – Mu2e Experiment


Interface point 3 is located at the northwest corner of the Mu2e building where the transfer line and piping trajectory changes from the berm to a path parallel to the west face of the Mu2e building.  This point is immediately downstream of the circuit anchors.  Figure 4.6 shows the transfer line and headers as they are anchored in this area.  The transfer line and two piping circuits are spaced 12 inches apart from their respective centerlines.  The transfer line elevation at this point is 757’-6” compared to a grade elevation of 756’-0”.  Figure 4.7 shows the location of the interface point.  The X and Y coordinates of the interface point is referenced from the northwest corner of the Mu2e building while the Z coordinate is referenced to grade level.  Figures 4.8, 4.9 and Table 4.2 show the transfer line and header relative locations as well as the coordinates to the reference point.
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FIGURE 4.6:  Transfer line and header piping anchor near interface point 3.
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FIGURE 4.7:  Mu2e transfer line and piping interface point 3.
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FIGURE 4.8:  Mu2e transfer line and piping interface point 3 locations.
[image: image13.emf]
FIGURE 4.9:  Mu2e transfer line cross-section.
TABLE 4.2:  Interface point 3 coordinates.
[image: image14.emf]X Y Z

Headers

3 in. Cooldown Header 6 in. 36 in. 16.526 in.

2 in. Nitrogen Header 30 in. 36 in. 15.963 in.

Transfer Line

6 in. Outer Vacuum Pipe 18 in. 36 in. 18 in.

3-1/2 in. Outer LN2 18 in. 36 in. 18 in.

3 in. Inner LN2 18 in. 36 in. 17.833 in.

1-1/2 in. 2-phase Helium 18 in. 36 in. 17.833 in.

1 in. 1-phase helium 18 in. 36 in. 17.833 in.

from NW corner of Mu2e building

Coordinate Location

Circuit
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