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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.  All steps shall be completed before processing.  
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 Pre Transport Assembly:
2.1 Attach Shocklog devices.
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Figure 1(a) Shocklog “A” on base frame.  1(b)  Shocklog “B” on isolation fixture.
Assembly Steps:

1. Insert new “C” battery in Shocklog “A” and “B” device and secure end plate cover. 

2. Attach Shocklog “A” to base frame (serial no. 14907) as shown.

3. Attach Shocklog “B” to isolation fixture (serial no. 14491) as shown. 

4. Using the serial connector and a laptop, connect to each device and ensure that it is functioning properly.  



Engineer





Date

2.2 Install support column restraints.
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Figure 2(a) Column support restraint design.  2(b) DS column support attachment.  
Assembly Steps:

1. Secure downstream (DS) support column first by attaching the unistrut cross bars and threaded rods as shown and tighten each jam-nut against the vacuum vessel penetration flange as shown.   

2. Tighten all nuts (using fingers) above the unistrut and apply torque evenly in a criss-cross pattern until a torque of 22.3 ft-lbs is reached.   

3. Then attach the upstream (US) restraints as shown in an identical fashion.
Refer to drawing ME-458525 on page 17.  


Technician(s)





Date

2.3 Install the Cold Mass Support Caps.  
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Figure 3  Coldmass column support cap.  

Caution:  Make sure that the MLI is installed around the supports before the covers are installed.
Assembly Steps:

1. Clean mating sealing surfaces.  

2. Lift DS coldmass column support cap using welded nut and eyebolt with a sling.  

3. Ensure that o-ring seals are in place.  

4. Carefully lower coldmass column support cap onto vacuum vessel flange.

5. Insert bolts and torque them evenly to 22.3 ft-lbs in a criss-cross pattern. 
6. Then attach the US column support cap in an identical fashion.



Technician(s)





Date

2.4 Install four blank-off flanges to the input coupler (IC) ports.

Caution: Make sure that the ceramic window cap is re-installed and backfilled to nitrogen after the warm part of the coupler is removed.  

Assembly Steps:

1. Clean all mating sealing surfaces.  
2. Ensure that o-rings are seated on all flanges.  
3. Attach flange using ever-other bolt and finger tighten.  


Technician(s)





Date

2.5 Attach DS end cap.
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Figure 8(a)  Fitting end cap to Flange.  8(b) Securing with radial clamps.  

Assembly Steps:

1. Clean all mating sealing surfaces. 

2. Lift DS end cap using a double chain with hook assembly as shown.

3. Insert o-ring into groove and ensure that o-ring remains seated during attachment.

4. Fit end cap to DS end flange of cryomodule.
5. Attach radial clamps to seal and secure end cap onto vessel flange.  



Technician(s)





Date

2.6 Attach DS end plate

Assembly Steps:

1. Ensure that all internal gas piping is capped with center hole.  

2. Lift DS end plate and position it close to end cap.  

3. Insert o-ring into groove and ensure that o-ring remains seated during attachment.

4. Carefully, move end cap into position and attach using radial clamps.



Technician(s)





Date

2.7 Attach US end cap.
Assembly Steps:

1. Clean all mating sealing surfaces. 

2. Lift US end cap using a double chain with hook assembly.

3. Insert o-ring into groove and ensure that o-ring remains seated during attachment.

4. Fit end cap to US end flange of cryomodule as shown.
5. Attach bolts to secure end cap onto vessel flange.  

6. Evenly torque all flange bolts to 22.3 ft-lbs in a criss-cross pattern.

Technician(s)





Date

2.8 Attach US end plate

Assembly Steps:

1. Clean all mating sealing surfaces.  

2. Lift US end plate and position it close to end cap.  

3. Insert o-ring into groove and ensure that it remains seated during attachment.
4. Carefully, move end cap into position and attach using radial clamps.



Technician(s)





Date
2.9 Pump down the cryomodule and leak check, following the requirements of the Vacuum Vessel Engineering Notes.



Technician(s)





Date

2.10 Remove input coupler flanges.  
2.11 Re-install four blank-off flanges to the input coupler ports.
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Figure 4(a)  Cold side of IC.    4(b)  Damper attached to IC.  

Assembly Steps:

1. Ensure that bumper assembly is attached to blank flange.
2. Ensure that the o-ring is properly seated on all flanges.   

3. Attach IC damper to bumper with double sided tape prior to inserting onto vacuum port. 

4. Use sets of three threaded rods with nuts, positioned 120 degrees apart to load US end with compensating force from both sides since overloading of one side may affect alignment.

5. Load DS end with compensating force from both flanges.  
6. Insert flange bolts in remaining holes, once flanges are close enough.

7. When blank flanges meet the port flange, replace threaded rods with flange bolts. 

8. Evenly torque all flange bolts to 9.5 ft-lbs in a criss-cross pattern.
9. Follow same process on US end. 



Technician(s)





Date

2.12 Remove US and DS end plates using crane. 

2.13 Install heat shield foam sections both US and DS as shown.  
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Figure 5(a)  Heat shield foam placement.  5(b)  Transport study example.   


Technician(s)





Date

2.14 Attach beam valve GP1 device.
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Figure 6  Beam valve support GP1 device.   
Assembly Steps:

1. Insert (2) new “AA” batteries in beam valve GP1 device (#3 – serial no. 1325).

2. Attach beam valve GP1 device to support bracket with double sided tape and clamp as shown.  

3. Connect to laptop with USB cable and initialize for DESY trip.

4. Start DAQ process with “delay” feature based on departure schedule. 



Engineer





Date

2.15 Attach vacuum gauge 9-pin connector and cable to gauge.  

[image: image14.jpg]



Figure 7  Vacuum gauge. 



Technician(s)





Date

2.16 Attach DS end plate

Assembly Steps:

1. Attach positive stop bumper assembly to end plate.  

2. Lift DS end plate and position it close to end cap.  

3. Attach damping foam device to mating beam-valve assembly. 

4. Insert o-ring into groove and ensure that o-ring remains seated during attachment.

5. Carefully, move end cap into position and attach using radial clamps.



Technician(s)





Date

2.17 Attach US end plate

Assembly Steps:

1. Attach positive stop bumper assembly to end plate.  

2. Lift US end plate and position it close to end cap.  

3. Ensure that proper clearance for the vacuum gauge is established and maintained. 

4. Attach vacuum instrumentation support. 

5. Attach damping foam device to mating beam-valve assembly.   

6. Feed 9-pin connector with cable through instrumentation port. 

7. Insert o-ring into groove and ensure that it remains seated during attachment.

8. Carefully, move end cap into position and attach using radial clamps.

9. Attach 9-pin connector to vacuum feedthru flange and dress cable with tie-wrap such that the slack allowing flexibility for movement during transit.  

10. Attach feedthru flange to instrumentation port.  

11. Check vacuum gauge using controller to ensure proper operation/connection.  



Technician(s)





Date

2.18 Purge vacuum vessel with nitrogen and pressurize.   
Assembly Steps:

1. Use a portable nitrogen dewar with local relief valve and analog absolute pressure gauge connected to introduce dry nitrogen into vacuum space.  
2. Sweep purge with dry nitrogen while the DS end flange remains open. 
3. Attach 15 psig burst disk relief to DS end cap flange.  
4. Continue to backfill with dry nitrogen to 50 millibar above atmospheric pressure.  
5. Isolate pressure using Nupro valve on US end plate and attach compression cap.  



Technician(s)





Date

2.19 Load cryomodule onto isolation fixture using overhead crane.  
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Figure 9(a) Base frame mounted on (4) concrete blocks.   9(b)  Attachment of cryomodule.  
Assembly Steps:

1. Mount base frame onto (4) concrete blocks providing access from beneath as shown.

2. Center vessel on the isolation fixture (shown in blue). Vertical blocks on the fixture should be centered on vessel foot pads.

3. Foot pads should be 1.75 inches from the vertical blocks on fixture to clear instrumentation ports.

4. Hand-tighten side locking screws.

5. Install turn buckles to the bottom of the vessel.  
6. Alternate clockwise turns with each turnbuckle until the turnbuckles are tight.
7. Tighten all side screws and jam nuts.  
8. Add center racket strap.



Technician(s)





Date



Engineer





Date

2.20 Attach External DAQ devices.  
Note: tri-axial Shocklog devices are already mounted on the base frame and isolation fixture. 
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Figure 10(a)  Base frame mounted on (4) concrete blocks.   10(b)  Attachment of cryomodule.  

Assembly Steps:

1. Insert new “AA” battery in GP1 device #1 and #2 and secure cover. 

2. Attach GP1 devices on base frame (#2 – serial no. 1259) and isolation fixture (#1 – serial no. 1326) as shown.  

3. Ensure that the USB cables are attached to the GP1 devices and are properly restrained.  

4. Using the USB connection and a laptop, connect to each GP1 device and ensure that it is functioning properly.  

5. Attach external single axis Shocklog accelerometers onto cryomodule vacuum vessel. 

6. Keep connecting cables accessible for feedthru connection during the crating phase.  

7. Using serial connection and a laptop connect to Shocklog “A” and “B” and initialize for transport.  
8. Start Shocklog DAQ process.


Engineer





Date

2.21 Attach cryomodule transport assembly to crate.  
[image: image19.jpg]
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Figure 11(a)  Lifting cryomodule assembly.  11(b)   Bolted connection at base. 

Assembly Steps:

1. Position crate bottom on floor with carriage bolts ready.
2. Lift cryomodule assembly with proper sling and clevis sets and move onto crate.

3. Carefully, lower the assembly onto carriage bolts and secure as shown with assistance from Crating Vendor.  



Technician(s)





Date

2.22 Assemble crate side panels.
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Figure 12  Crate panel destination (plan-view).  
Assembly Steps:

1. Position panel DS end on base using overhead crane and secure.

2. Position side panel UD on base and secure.  
3. Attach USB and 9-pin feedthru plate on inside of crate side panel DU. 

4. Position side panel DU on base and secure.
5. Internally connect (2) GP1 USB cables and the 9-pin vacuum gauge cable to the feedthru assembly.  Slack in cable must be given in the case of a sudden removal of panel with feedthru.  

6. Position panel US end on base and secure.


Technician(s)





Date

2.23 Test GP1 USB and vacuum feedthru connections again using SENSR software with a laptop and vacuum controller, respectively.  

Engineer





Date

2.24 Attach top crate assembly (with spreader bar and steel frame) using overhead crane and secure. 
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Figure 13  Crate top assembly.   

Refer to drawing ME-459236 on page 18.  


Technician(s)





Date

2.25 Attach turnbuckles. 
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Figure 14  Solid model of transport assembly.   
Assembly Steps:

1. Attach turnbuckles connecting the base frame to spreader bar at (4) points.  

2. Bring top crate assembly (with spreader bar and steel frame) against walls by evenly tightening nuts using fingers.

3. Slightly load spreader bar using turnbuckles evenly by (2) flats.  
4. Secure turnbuckle nuts using jam-nuts.  



Technician(s)





Date

2.26 Initialize both GP1 devices and start DAQ process.  
Engineer





Date

2.27 Transport Vendor attaches air pallet, securing with straps.  

2.28 Attach MAG 2000 Shockwatch devices on the crate.  

Assembly Steps:

1. Attach MAG 2000 devices to crate as shown.  

2. Reset MAG 2000 device (2 g and 5g) pairs using special key.



Engineer





Date

2.29 Attach netting.  

2.30 Load cryomodule transport assembly using overhead crane onto air-ride trailer. 



Technician(s)





Date

3.0 Post Transport Disassembly:
3.1 Receive cryomodule transport assembly by air-ride truck at DESY MKS Hall #3.  Unload transport assembly using overhead crane.  
3.2 Note conditions of Shockwatch devices and record below.
DS End Pair (1): 

magnitude: ______________ 
direction: ______________
DS End Pair (2): 

magnitude: ______________ 
direction: ______________

US End Pair (3): 

magnitude: ______________ 
direction: ______________

US End Pair (4): 

magnitude: ______________ 
direction: ______________



Engineer





Date

3.3 Connect laptop and download GP1 device data.  Backup all downloaded data onto a memory stick.  


Engineer





Date

3.4 Take vacuum measurement using controller. 
Vacuum Reading __________________________

Responsible Authority/Physicist



Date

3.5 Remove all straps and netting, then lift cryomodule assembly from air pallet.  Load air pallet onto air-ride trailer for return to service.


Technician(s)





Date

3.6 Disconnect turnbuckles from base frame and spreader bar.


Technician(s)





Date

3.7 Remove crate top assembly (with spreader bar and steel frame).  


Technician(s)





Date

3.8 Remove side panels.
Assembly Steps:

1. Attach overhead crane to US end and remove.

2. Disconnect (2) GP1 USB cables and the 9-pin vacuum gauge cable from feedthru panel.  
3. Remove side panel DU using overhead crane.  
4. Remove side panel UD using overhead crane.  

5. Remove DS end panel.  


Technician(s)





Date

3.9 Connect laptop and download Shocklog device data.  Backup all downloaded data onto a memory stick.  


Engineer





Date

3.10 Remove center racket strap and tie-rods which secure the cryomodule assembly.


Technician(s)





Date

3.11 Attach crane to cryomodule as shown.  Lift cryomodule from isolation fixture and lower onto support structure (concrete blocks).  
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Figure 15  Lift cryomodule from isolation fixture. 



Technician(s)





Date

3.12 Remove compression cap and open Nupro valve, venting nitrogen gas from vacuum area.


Technician(s)





Date

3.13 Partially load (lift) the DS end plate using the crane and carefully remove the clamps as shown.  Remove the DS end plate assembly.   Note if any of the heat shield foam had become lose.  


Technician(s)





Date

[image: image24.png]


[image: image25.jpg]



Figure 16(a)  Apply lifting hooks to end cap.    16(b)  Remove end cap assembly.

3.14 Partially load (lift) the DS end cap assembly using the crane and carefully remove the clamps as shown above.  Disconnect the feedthru cable at the vacuum gauge.  Remove the DS end cap assembly.   


Technician(s)





Date

3.15 Partially load (lift) the US end plate using the crane and carefully remove the clamps as shown.  Remove the US end plate assembly.  Disconnect 9-pin connector from vacuum feedthru flange.  


Technician(s)





Date

3.16 Remove vacuum instrumentation support.   


Technician(s)





Date

3.17 Partially load (lift) the US end cap assembly using the crane and carefully remove the bolts as shown above.  Disconnect the feedthru cable at the vacuum gauge.  Remove the US end cap assembly.   


Technician(s)





Date

3.18 Connect laptop to beam valve GP1 device and download data. Backup downloaded data onto a memory stick.  


Engineer





Date
3.19 Perform leak check of beamline vacuum system.  


Technician(s)





Date

Continue processing cryomodule by referring to “3.9 GHz Module Assembly Traveler Assembly & QA @ DESY.”
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