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Note(s):
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub-traveler binder to production.

1.0
General Notes
1.1
White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves (Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts 
after the 
parts have been prepared and cleaned.

1.2
All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.

1.3
No erasures or white-out will be permitted to any documentation.  All incorrectly entered data shall be corrected by placing a single line through the error along with an initial and date next to the error before adding the correct data.


1.4
All Discrepancy Reports issued shall be recorded in the left margin next to the applicable 
step.
1.5
Refer to Fermilab Specification 5500.000-ES-371044 for cryomodule bolt torque requirements.
2.0
Cold Mass Installation:
2.1 Install the Cold Mass to the Big Bertha Fixture.
[image: image1.emf]
Vacuum Vessel on Big Bertha Cart

Caution: The distance from the vacuum vessel support pad to the Big Bertha cart seating cross member shall be 1-1/2 inch (38 mm)
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Date

2.2 While moving the Spreader Bar Fixture, lower the Cold Mass and slide the GRHP upstream end 300mm to the Big Bertha fixed cantilever rod.  Make sure that the seating pad is under the support post inside the GRHP.  Then slide the cantilever post inside the GRHP from the downstream end until the seating pad is under the post.  Lower the Spread Bar Fixture with the crane until the inner surface of the GRHP is in contact with the seating pads.
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2.3 With the seating pads engaged, disassemble the Spreader Bar Fixture from the Cold Mass and remove it.

Note: Cold Mass support side horizontal and vertical screws need to loosen so that the Cold Mass can be loosened from the Spread Bar Fixture.
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2.4 Mark the coupler locations on the Big Bertha rail for future reference during the assembly.
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2.5 Use the crane with 3 straps to remove both the Sliding and Fixed Cold Mass Supports. Lock the GRHP upstream end with the locking fixture to prevent the cold mass to rotate freely on the Big Bertha fixture rods.
[image: image2.jpg]



GRHP to fixed Big Bertha Rod lock fixture (upstream end)
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2.6 Loop and tuck in the cables and wires around the coupler ports.  Remove the temporary coupler supports.
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3.0 Shield Assembly
3.1 Assemble the 4k Aluminum Lower Shield.  Be extremely careful not to hit the couplers and coupler shield cones during the shield assembly.  A total of six technicians are required to perform this task: two at each side to monitor that there is no contact with the couplers and one for each coupler to monitor the assembly.
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Coupler and the Lower 4K Shield 
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3.2 Attach the 4k Lower Shield with screws.  TIG weld the Lower Shield to the Upper Shield through the finger weld joints.  Be sure to remove the screws after welding.
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3.3 Lower the 10 layers of MLI that is already installed between the upper 4K and 80K heat shields.
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10 Layers of MLI Between the Upper 4K & 80K Heat Shields



Technician(s)





Date

3.4 Slit the 10 layers of MLI with a scalper with cross marks on the coupler locations.
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Slitting Around Coupler Ports
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3.5 Tape the Mylar and fiberglass mesh layers one by one around the Upper and Lower 4K Heat Shields.

Caution: Do not tape the first 3 layers too tight because the thermal contraction of the MLI is significantly higher than the Aluminum Shields.  TESA 425 Black Tape shall be used for the Mesh Layers, while Mylar tape shall be used for the Mylar layers.
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3.6 Cut the Coupler Port sections away, in a star pattern, for access.  Be sure to use the special scissors allocated specifically for this procedure.
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Coupler Access Points cut on the MLI, on 4K Shield
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3.7 Attach the 80K Lower Shield with screws.  TIG weld the Lower Shield to the Upper Shield through the finger weld joints.  After the welding be sure to remove the screws.
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3.8 Thermal anchor the cables and wire to the 5K and 80K Aluminum Shields.
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Thermal Anchoring
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3.9 Lay 30 layers of MLI, layer by layer, on the 80K Shields.  Tape the MLI at the middle joint along the cold mass.  Just as before, do not tape the first 3 layers too tight.  Tie the MLI tightly with fiberglass string at each side of the couplers on the 3rd, 6th, and 10th layer.  Then lay an additional 9 layers with no string and then on the 20th and 30th layers add the string again.  Be sure to offset the position of tape and strings throughout the process so that they do not overlap.
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3.10 Make cuts to access the Coupler Port Sections.  Use the previously marked locations on the Big Bertha rail.  Slit the MLI with a scalper.  Use the special scissors to cut the MLI in a star shaped pattern.  Tape the cut sections away from the Coupler Port.  Try to minimize the tape length because long pieces are not easy to be removed during the Warm Part Coupler Assembly. TESA 425 Black Tape shall be used.
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Coupler Port Access Cut on the MLI and Taped Back
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3.11 Install copper sheets to cut every 10 layers of MLI to a specific length.  Stagger each copper sheet after the first 10 layers of MLI on the 80K Shield.  Install 15mm wide copper sheet around the MLI at both ends.  The copper sheet should be 100mm from the center of the sheet to the edge of the heat shield.  Then lay another 10 layers of MLI.  Install a second thin copper sheet, 200mm from the center of the sheet to the edge of the heat shield.  Then lay the last 10 layers of MLI.
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Staggered MLI
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3.12 Cut the 30 layers of MLI around the Cold Mass Supports with a Scalper.
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4.0 Moving the Vacuum Vessel to the Cold Mass

4.1 Prepare the Vacuum Vessel to be moved over the Cold Mass.  Check the height of the Cold Mass so that it is inserted onto the Cold Mass with no interference.  Use the Interface Document in Appendix A as a guide.  Adjust the height of the vacuum vessel with the threaded screw feet as needed.
Note: The distance from the beamline to the cryomodule support pads is 274.7mm.

Caution: Check if the open and close handles for Gate Valves 1 and 2 interferes with the Vacuum Vessel.  Gate Valves shall remain open during the String Assembly. Certain Gate Valves may interfere with the Vacuum Vessel.
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Open/Close Handle for Gate Valve
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4.2 Slide the Vacuum Vessel onto the Cold Mass.  Verify there is no interference while moving the Big Bertha Cart. Try to eliminate the MLI contact with the inner surfaces of the vacuum vessel as much as possible.
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4.3 Once the Cold Mass is inside the Vacuum Vessel, install the sliding and fixed support posts back in the Cold Mass through the Vacuum Vessel.  Verify that the supports are properly oriented, fixed support on the upstream end and the sliding support on the downstream end.

Caution: Install the taper pins first before the remainder of the hardware is installed.

Caution: Check that the Needle Bearings are installed for the sliding support.
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4.4 Pick the Cold Mass up with the vertical screws of the post until the cantilever pads lose contact with the inner surface of GRHP.
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4.5 Route the cables and wires to hang down freely from the bottom flange of the coupler ports.
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4.6 FNAL AMG is to realign the Cold Mass inside the Vacuum Vessel with respect to the two Cold Mass Supports.  It should then be transferred to the alignment fiducial outside of the Vacuum Vessel.  AMG needs to survey the fiducials on the Main Coupler Cold Window through the Coupler Ports on the Vacuum Vessel.  Attach data to this traveler.
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Appendices
Appendix A
Interface Document EDMS # D00000001134281
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