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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 Preparation:
2.1 Assemble the Cold Mass with the cryogenic pipes, the upper 4K and two support posts to the Assembly Fixture (Spreader Bar). Assure that the fixed support post is towards the south end of the CAF-MP9 building. All bolted connections on the cold mass shall be torqued to correct values per ES-371044.
Caution: Fixed post is at the upstream end and the sliding support is at the downstream of the cryomodule (Support posts shall have taper pins installed first during the assembly to the cold mass before the rest of the hardware is installed.)
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Spreader Bar Fixture



Technician(s)





Date

2.2 Alignment group (FNAL AMG) will level the Cold Mass in the Spreader Bar Fixture.  The vertical bolts (2 for sliding post, 3 for fixed post) need to be at 68 mm from the fixture circular ring upper face.  Use a level and adjust the vertical bolts as necessary.  The lateral bolts need to be adjusted to so that the plumb bobs (at both ends) are centered on the rail underneath the Spreader Bar Fixture and within ±2mm.



Technician(s)





Date

2.3 When the cavity string is under the cold mass, hang a plump bob from the center of the 300mm GRHP and position the fixed cavity input coupler center to the Cold Mass. The input coupler offset is 8 mm downstream.  Use clamps to lock the cavity support posts so the string position is fixed on the rail.


Technician(s)





Date

2.4 Adjust the height of the Spreader Bar Fixture so that the distance from the bottom of the Cold Mass support legs to the top of the cavity lugs is approximately 20cm (9”).



Technician(s)





Date

2.5 Attach Cavity ID labels (paper) to each cavity.


Technician(s)





Date

2.6 Check the coupler to coupler distance as it was previously adjusted in the clean room. Make re-adjustment as needed.  (The distance is 1216.3 mm)


Technician(s)





Date

2.7 Stage 2-phase pipe sub-assemblies onto the cavities to ensure that the design dimensions in X and Y coordinates can be reached before welding them to the cavities.



Technician(s)





Date

2.8 Cut the 2-phase pipes of each cavity to the proper length so that the titanium interconnecting bellows (slightly compressed) can fit between the two cavities’ 2-phase pipe.  The length and the orientation of the pipes differ from cavity to cavity.  Please refer to the drawing Cavity String (ME-458444).


Technician(s)





Date

2.9 Weld the titanium bellows to the 2-phase pipe for each cavity. A certified welder and qualified procedure is required for these welds with the AMI orbital welding machine.  Follow ASME welding procedures.  In-process examination will be employed to verify the workmanship of the welds.  Attach the weld data to this traveler. The expandable weld bladder fixture will be provided by DESY.  
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The AMI Orbital Welding Machine on a Mockup Assembly

Note: It is recommended that the welding of the 2 phase pipes & bellows be done before the string is located under the cold mass.



Welder(s)





Date



Responsible Authority/Physicist



Date

2.10 The design engineer is to measure and record the length from the flange face to the heat shield edge at the upstream and downstream.  Insure that the proper length before welding titanium flanges to the pipe.
Distance from Flange face to Upstream (mm):  



Distance from Flange face to Downstream (mm):  





Responsible Authority/Physicist



Date

2.11 Seal the two titanium flanges (CF100) with o-ring and blank-offs.  The warm-up, cool-down flange at the bottom of each cavity titanium vessel needs to be blanked off.  Use the mini Conflat flanges, with proper copper seals, blank off flanges, and nut plates.


Technician(s)





Date

2.12 Leak check with the LD (Alcatel 182 TD+).  Bag the welded bellows and flood with helium. Record leak check data to the traveler.
Caution:  Assure that there are no unsupported bellows that can collapse during the leak check.  

2.13 Refill the 2-phase line to atmosphere with filtered Nitrogen gas from a dewar. 



Technician(s)





Date

2.14 Pressure test 2-phase line with filtered Nitrogen gas from a dewar. Test shall be performed in compliance with Fermilab ES&H rules. Responsible engineer will provide a written test procedure and he will witness the pressure test along with TD SSO.
Responsible Authority/Physicist



Date

2.15 RF Engineer needs to conduct RF measurement for all the cavities in the string. Attach the data to this traveler. 
RF Engineer





Date

2.16 Electrical technicians need to install one temperature sensor on the helium vessel and two temperature sensors for the couplers, on each cavity.  Allow the glue to dry for a full day.  Refer to the Interface Document in Appendix A.



Technician(s)





Date

2.17 After glue has dried (one day after installation), the electrical resistance of the sensors needs to be checked.  Attach the data to this traveler.
Caution: Responsible Engineer needs to provide the exact place dimensions where the sensors will be glued on the cavities.
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Cernox sensor assembled to a cavity titanium vessel



Responsible Authority/Physicist



Date

2.18 Electrical technicians need to install temperature sensors on the HOM bodies of each cavity. Refer to the interface document.



Responsible Authority/Physicist



Date

2.19 Conduct RF Measurements and attach data.



RF Engineer





Date

2.20 Do an electrical check to the temperature sensors.



Electrical Technician(s)




Date

2.21 Install the magnetic shielding and the blade tuner for each cavity. Synchronize the Blade Tuner Assembly with the Magnetic Shielding Assembly.  Refer to the 3rd Harmonic Blade tuner and Shield Assembly Procedure [EDMS # D00000001134391] in Appendix C.  


Technician(s)





Date

2.22 Test the tuner stepping motors.  Follow the Proper Testing Procedures provided by the Electrical Group from IB1 in Appendix D. Run the stepping motors in the positive and negative directions for one turn to verify that the motors are operational.  The RF Engineer needs to take measurements of the frequency change during the motor tests.


Technician(s)





Date



Responsible Authority/Physicist



Date

3.0 Appendices
Appendix A
Interface Document (Section 7.3) 
EDMS # D00000001134281
Appendix B
Material Handling & Welding Procedure (see design engineer)

Appendix C

Refer to 3rd Harmonic Blade tuner and Shield Assembly by D. Mitchell, C. Grimm, T. Khabiboulline, EDMS # D000000001134391, 23-June-2008
Appendix D

Proper Testing Procedures provided by the Electrical Group from IB1
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