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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/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, initial and date 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
All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.

1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.7
Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit for this production operation to this traveler.  Ensure that the serial number on the Parts Kit matches the serial number of this traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

3.0
Vacuum Vessel Preparation and Painting
3.1
Leak Check the Vacuum Vessel Assembly (ME-390003) per ES-107240 and record results in table below.
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Inspector





Date

3.2
Prepare the outside of the Vacuum Vessel (ME-390003) for painting with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

3.3
Mask the Stainless Steel Components of the Vacuum Vessel for painting.



Technician(s)





Date

3.4
Prime the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).



Technician(s)





Date


3.5
Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).

Vacuum Vessel

(ME-390003)
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Technician(s)





Date

4.0
Suspension System
4.1
Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent

Part Name
Part Number
Quantity
Completed

Fixed Support Assembly
(ME-390041)
1


Sliding Support Assembly
(ME-390042)
1


Tie Bar Assembly
(ME-3900115)
2


Tie Bar Shim, .250”
(ME-390118)
4


Tie Bar Shim, .093”
(ME-390119)
4


Tie Bar Shim, .031”
(ME-390120)
4




Technician(s)





Date

4.2
Insert the Fixed Support Assembly (ME-390041) on the Non-IP End of the Vacuum Vessel.



Technician(s)





Date

4.3
Install the Suspension System Adjusting Screws (MB-390039) into the Vacuum Vessel to hold the Fixed Support Assembly in place.  Coat with Molybdenum disulfide prior to installation.
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Technician(s)





Date

4.4
Adjust the Vertical and rotational alignment of the Supports using the Suspension System Adjusting Screws (MB-390039).  Ensure all four screws are in contact with the support.
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Technician(s)





Date

4.5
Insert the Sliding Support Assembly (ME-390042) on the Non-IP End of the Vacuum Vessel.



Technician(s)





Date

4.6
Install the Suspension System Adjusting Screws (MB-390039) into the Vacuum Vessel to hold the Sliding Support Assembly in place.  Coat with Molybdenum disulfide prior to installation.
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Technician(s)





Date

4.7
Adjust the Vertical and rotational alignment of the Supports using the Suspension System Adjusting Screws (MB-390039).  Ensure all four screws are in contact with the support.
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Technician(s)





Date

4.8
Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the Sliding Support Assembly (ME-390042) and the Tie Bar Assemblies (ME-390115).  Insert Tie Bar Shims (MC-390118), (MB-390119), and (MB-390120) between the Sliding Support Assembly (ME-390042) and the Tie Bar Assemblies (ME-390115) as required.
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Technician(s)





Date

4.9
Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the Suspension System from the Vacuum Vessel.



Technician(s)





Date

4.10
Slide the Suspension System over the Cold Mass.



Technician(s)





Date

4.11
Assemble the Outboard Cold Mass Bracket (MC-390051) to the Fixed and Sliding Support.



Technician(s)





Date


4.12
Establish alignment between the Cold Mass and the Support system.



Technician(s)





Date

X
4.13
Verify the Alignment of the Cold Mass and the Support System.



Crew Chief





Date


4.14
Weld the Cold Mass to the Outboard Cold Mass Brackets.



Weldor(s)





Date

5.0
Piping Assembly
5.1
Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

5.2
Install the Pipe Supports (MD-390087) (3 ea.) at the center and both ends of the Cold Mass.


Note(s):

A Tie Bar must be disconnected from the Fixed Support Assembly to install the Central Top Pipe Support 

PIPE SUPPORT ASSEMBLY
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Technician(s)





Date

5.3
Clean Q2/P1 External Heat Exchanger Assembly (ME-390009), (1 ea.), Pumping Line Pipe (MB-390013), (1 ea.), and the Cool Down Pipe (B-390014) (1 ea.) with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

5.4
Slide the Q2/P1 External Heat Exchanger Outer Shell (ME-390009), Pumping Line Pipe (MB-390013), and Cool Down Pipe (MB-390114) through all 5 supports.



Technician(s)





Date

5.5
Clean the Heat Exchanger Outer Shell End Flanges (MB-390031), Pumping Line End Flange (MB-390032), and the Cool Down Line End Flange (MB-390033), with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

5.6
Weld Heat Exchanger Outer Shell End Flange (MC-390031), Pumping Line End Flange (MC-390032), and the Cool Down Line End Flange (MB-390033), on the ends of the Heat Exchanger Outer Shell, Pumping Line, and the Cool Down line.



Weldor(s)





Date

5.7
Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol

 (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

5.8
Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per the Pipe Support Assembly (ME-390087).



Weldor(s)





Date

5.9
Clean the Heat Exchanger Connection (MC-390008) with Ethyl Alcohol

 (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

5.10
Weld the Cold Mass Heat Exchanger Connection (MC-390008) to the Heat Exchanger Outer Shell.



Weldor(s)





Date

5.11
Pressure test the Cold Mass Assembly at 220 psi nitrogen per Section 5034 of the Fermilab ES&H Manual and UG-100 of the Code.

Warning:

The test is to be performed after normal working hours and only personnel directly involved with the test will be present.


Inspector





Date


5.12
Leak Check the Cold Mass Assembly. (This will include the Exchanger Outer Shell).
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Inspector





Date

5.13
Clean the Pumping Line Pipe Stop  (MB-390149), (4 ea.) and the Cool Down Line Pipe Stop (MB-390150) (4 ea.) with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

5.14
Weld the Pumping Line Pipe Stop (MB-390149), (4 ea.) and Cool Down Line Pipe Stop (MB-390150) (4 ea.) on the Pumping Line and Cool Down Lines.



Weldor






Date


5.15
Leak Check the Cool Down Lines.
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Inspector





Date


5.16
Leak Check the Pumping Lines.
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Inspector





Date

6.0
Shield Assembly


6.1
Place the Cold Mass Assembly on the Insertion Rail System.



Technician(s)





Date

6.2
Install the Cold Mass MLI Center Blanket (ME-390110), and both Cold Mass MLI End Blankets (ME-390109).



Technician(s)





Date

6.3
Assemble the Lower Half of the Q2P1 Thermal Shield Assembly (ME-390079) and clean using Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

6.4
Lift the Cold Mass Assembly and place the Lower Half of the Q2P1 Thermal Shield Assembly (ME-390079) on the Cold Mass Assembly.
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Technician(s)





Date

6.5
Attach the Shields to the Center connecting (MD-390081) Strip and to the Cold Mass Supports.



Technician(s)





Date

6.6
Position and secure the Thermal Shield MLI Inner Blankets (ME-390114), (1 ea.), and 

the Thermal Shield MLI Outer Blanket (ME-390113) (1 ea.) using the integral Velcro strips.



Technician(s)





Date


6.7
Place the Cold Mass Assembly on the Insertion Rail System.



Technician(s)





Date


6.8
Attach the Shield Extrusions (MD-390080) to the Lower Shield Shells.



Technician(s)





Date

6.9
Install the Upper Shield Shells (ME-390082) to the Center Connecting Strip, the Cold Mass Supports, and the Shield Extrusions.



Technician(s)





Date

7.0
Cold Mass Insertion into the Vacuum Vessel

7.1
Install the Hoist Ring (Jergens part number 23465)or equivalent in the Cold Mass Support Assemblies (ME-390041/ME-390042).



Technician(s)





Date

7.2
Use the Crane to move the Vacuum Vessel to the edge of the Support Rail System and on line with the Cold Mass Assembly.



Technician(s)





Date

7.3
Shim the Vacuum Vessel as needed to make level with the Cold Mass Assembly.



Technician(s)





Date


7.4
Install the come along to pull the Cold Mass into the Vacuum Vessel.



Technician(s)





Date

7.5
Lift the IP End of the Cold Mass and begin pulling the Cold Mass into the Vacuum Vessel.



Note(s):




Ensure the Cold Mass remains level throughout the insertion Process.




Continue to adjust the crane as the cold mass moves.



Technician(s)





Date

7.6
When the Cold Mass is fully inserted, install the Suspension System Adjusting Screws (MB-390039).



Technician(s)





Date

7.7
Adjust the Suspension System Adjusting Screw (MB-390039) as needed to center the Cold mass in the Vacuum Vessel.



Technician(s)





Date

7.8
Install the Conflat flanges with copper gaskets on the Vacuum Vessel as per the General Assembly (ME-390000).



Technician(s)





Date

8.0
Production Complete


8.1
 Process Engineering verify that the Large Hadron Collider Cryostat Assembly Traveler (TR-333618) is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date
















Q2/P1 LHC Cryostat Assembly 
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