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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 String  Preparation to attach to the GRHP:
2.1 Recheck and readjust the cold mass to the string alignment by hanging the plumb bobs from the end of the 300mm GRHP to the Gate Valves.


Technician(s)





Date 
2.2 Lower the Spreader Bar Fixture with the Cold Mass to the String.  Ensure that there is no interference.  Look specifically at the 2-phase pipe, coupler, and temporary supports to ensure that there is no interference.


Technician(s)





Date

2.3 Clean the Needle Bearing Blocks using Isopropyl Alcohol (Fermi stock 1920-0300).


Technician(s)





Date

2.4 Install the Needle Bearing Blocks.  Use a string gauge to ensure that the bearing blocks are aligned along the X axis for all the 4 cavities.
Caution: Not all of the Needle Bearing Blocks are identical.  Use the assembly drawing to 

assist with installation procedure.

[image: image1.jpg]



Assembly of Needle Bearing Blocks



Technician(s)





Date

2.5 Install temporary power coupler supports from the coupler flange to the 80K Heat Shield.  Secure them by drilling holes if needed.

Caution: First, remove the coupler supports from the bottom.  Then tighten the screws to the heat shield.


Technician(s)





Date

2.6 Install the Needle Bearings into the Needle Bearing Blocks.  Secure with the lock and adjustment screws. Refer to the ES-371044 specification for the torque requirements.
Caution: Assure that the needle bearings are seated properly in the block. Have the engineer check the proper installation of the bearings.


Technician(s)





Date

2.7 Install the clamps to secure the Cavities to the Invar Rod.



Technician(s)





Date

2.8 Install the gate valve supports for the upstream and downstream end. Assure proper installation of the needle bearings for the gate valve supports.
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Technician(s)





Date

2.9 Slowly lift the Spreader Bar Fixture to break the string loose from the cavity posts.
Caution: Make sure that the cavities do not stick to the posts.



Technician(s)





Date

2.10 Remove the posts from the rail and place on the shelf.
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Mockup Assembly of Cold Mass supporting String



Technician(s)





Date

2.11 Adjust the coupler to coupler distance.  Use the Needle Bearing Block fixer plates to move the cavities in Z axis.  See drawing Cavity (ME-458444).  Then tighten the screws of the temporary coupler supports.



Technician(s)





Date

2.12 Attach the cables and wire together with cable ties to prepare for transportation to CAF-ICB.



Technician(s)





Date

2.13 The Vibration Engineer should lead the process in preparing to transport the Cold Mass to CAF-ICB.  See drawing 443505. See the procedure document at the appendix.


Responsible Authority/Physicist



Date

2.14 Transport Cold Mass from CAF-MP9 to CAF-ICB.  FNAL security shall escort the trip and travel should be no faster than 5 mph.  Attach the Transportation Report to this traveler.


Technician(s)





Date

2.15 Install the Cold Mass on the four legs for the Spread Bar Fixture at CAF-ICB.
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Spread Bar Fixture at CAF-ICB



Technician(s)





Date

2.16 Loosen the screws of the temporary coupler supports.

Note: Loosening the screws prevents stress on the couplers.



Technician(s)





Date

2.17 The FNAL AMG is to align the string to the Cold Mass (within 100 microns).  The RF engineer will work with them to provide the electrical center to the outside flanges data of each cavity.  Attach the final alignment data to this traveler.


Technician(s)





Date

2.18 Lock the Locking Spring Screws (brass) with the 3 Newton-meter Torque Wrench.  



Technician(s)





Date

2.19 Install coupler shield cones and attach copper cooling braids to the 4K and 80K heat shields.
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Coupler Cone Shield



Technician(s)





Date

2.20 Install the 19mm Dia. Cooling Clamps (MB-458066) and 24mm Dia. Cooling Clamp (MB-458074) to the HOM bodies and connectors.  Install Cooling Straps to the Blade Tuner Stepping Motors.



Technician(s)





Date

2.21 Finalize the shielding installation by installing the middle sections of the shield around the interconnecting bellows.  Tape the sharp ends of the shielding with aluminum tape to prevent cutting of the cables and wires.



Technician(s)





Date

2.22 Install RF Cables.  The RF Engineer should install and verify that there is proper contact and the RF cable connectors are properly torqued.



Technician(s)





Date

2.23 Finalize RTD installation for the power couplers.



Technician(s)





Date

2.24 Arrange and harness the read-out cables and wires for each cavity.  Tape the cables and wires in place on the body of the cavities.



Technician(s)





Date



Responsible Authority/Physicist



Date

2.25 Electrical techs are to check the resistance of each cable. 



Technician(s)





Date

2.26 The RF Engineer needs to check the RF cables connection and the frequency of the cavities.  Tuner stepping motor cables should also be checked for resistance.  Also, run the motor for one full turn in both directions to verify that it works correctly.  Attach this data to the traveler.



Responsible Authority/Physicist



Date

2.27 Install the warm up/cool down pipe.  Make sure that all the clamps are properly secured to support the pipe.  At the bottom of each cavity, attach the mini Conflat Flanges to the flanges.  Follow up with the proper copper seals and nut plates.  



Technician(s)





Date



Welder(s)





Date

2.28 Pump down the 2-phase line and leak check with the LD (Alcatel 182 TD+).  Be sure that there are no unsupported Bellows that can collapse during the leak check.


Technician(s)





Date

2.29 Refill the 2-phase line to atmosphere with boiled-off nitrogen gas.



Technician(s)





Date

2.30 Prepare the Cold Mass to be moved to the Big Bertha Fixture.  Tooling Engineer and Design Engineer should assist the Production Engineer in moving the cold mass to the Big Bertha Fixture.



Responsible Authority/Physicist



Date

Appendix

1.0 3.9 GHz Cryomodule Coldmass Transport Procedure Michael McGee (AD/MS) and Chuck Grimm (TD) February 3, 2009
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