Cryomodule Spaceframe-Thermal Shield Assembly Traveler

Abstract- This traveler specifies the assembly steps for the SNS cryomodule after the cold mass assembly traveler has been completed. These assembly steps include the thermal shield, space frame, outer magnetic shielding, MLI, instrumentation routing and cavity alignment.

	Document No.
	XXX-XXX-XXX-XXXX

	JLAB DCS #
	

	SNS Doc. No.

(for SNS travelers only)
	

	Author
	M. Marchlik

	Date
	08/29/2019

	Revision #
	-

	Approvals
	Name: M. Wiseman
Date:
	Name: K. Wilson
Date:
	Name: J. Fischer

Date:
	Name:
Date:

	
	Approver
	Project Engineer
	Technical Facility Rep.
	User Reviewer.


	References

	Drawings
	SNS-PPU CRYOMODULE

SPACEFRAME/THERMAL SHIELD ASSEMBLY

104210200-M8U-8200-A002
	SNS-PPU CRYOMODULE SPACEFRAME ASSEMBLY

104210900-M8U-8200-A001
	SNS-PPU CRYOMODULE THERMAL SHIELD ASSEMBLY 
104211100-M8U-8200-A001
	SNS-PPU CRYOMODULE

OUTER MAGNETIC SHIELD ASSEMBLY 104211000-M8U-8200-A001

	Documents
	SNS Cryomodule Assembly/Alignment
	
	
	

	Resources
	
	
	
	

	Static Docs
	11141-S-0029 Rev. B

High Sensitivity Vacuum Leak Check Requirements
	
	
	


	Revision Note:
	


	Part Description
	

	SNS PPU Cryomodule Assembly Procedure (SFTS)
	[[SerialNo]]<<SerialNo>>


	Step No.
	Instructions
	Data Input

	1
	Record spaceframe and thermal shield serial numbers.
	[[Spaceframe]] <<SerialNo>>

[[Thermal shield]] <<SerialNo>>

	2
	Install thermal shield onto spaceframe
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

	3
	Install Spaceframe/Thermal shield onto transfer bench (on ¼ point supports). Verify spaceframe height from rails, and wheel distances from the rail. Remove bottom sections of TS and SF. Label sections and monitor any deflections during removal process.
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

	4
	Thermal shield leak check.

**NOTE: When naming the file, use letters and numbers only, no symbols, no spaces. In place of a space, you may use a dash or underscore.**
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Upload Strip Chart]] <<FileUpload>>

	5
	Make modifications to thermal shield:
· Remove the shipping bolts, leaving three breaks in shield as shown in dwg 104211100-M8U-8200-A001.
· Modify add indium foil under heat stationing blocks (x4)

· Loosen bellows restraints to obtain 1/8” clearance between lock nut and bellows plate
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>


	Step No.
	Instructions
	Data Input

	6
	Install MLI onto TS:

· Support TS internally along length (via a pipe)

· Remove top and side G-10 supports between TS and SF 

· Put MLI blanket in place along top of TS

· Reattach TS supports to SF and repeat for both sets of side supports

· Center the 50K shield in the spaceframe

NOTE: The distance from the outer diameter of the thermal shield to the inner diameter of the spaceframe should nominally be 1.29”. 
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

	7
	Install the axial restraint rods onto the cavity string. Run the nuts all the way up on threads, except the return 24.5” rod. Leave 1/8” space between the nut and the end of the threaded assembly.  
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>


	Step No.
	Instructions
	Data Input

	8
	Install Spaceframe/thermal shield over string assembly (on assembly bench).

· Ensure CM string is locked down on rails

· Ensure nothing from the string is protruding outside helium vessel Outer Dimension

· Ensure no thermal straps are positioned down into TS Inner diameter

· Install temporary protective covers over coupler bellows

· Ensure coupler cooling exhaust lines are fed between TS and SF

NOTE: Carefully roll SFTS assembly over CM string paying particular attention to coupler bellows and vent lines as the SF rings roll past them.  
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

	9
	Lock down spaceframe over CM string ensuring alignment of nitronic rod connection points (as per assembly drawing 104210200-M8U-8200-A002). 

Adjust the “z” dimension (the location of the string in relationship to the spaceframe along “Z”).
Coupler number one center to closest 1.5” spaceframe support ring centerline is 6.45”.
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

	10
	Install axial and radial nitronic rods, 
heat station and torque to 20 in-lbs (tops first, then bottoms).

· Torque slowly and evenly; torque axial rods last

· Check for clearances between inner magnetic shield and 50K shield

· Set rods so that the maximum adjustment is at the SF connection
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

	11
	Install bottom SF lower ring ties, wheel assemblies and crossover carriage supports. Shim wheels if necessary. Measure distance from wheel to spaceframe, should be 7/8”. Shim wheels if necessary.
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>


	Step No.
	Instructions
	Data Input

	12
	Remove clean room string support assemblies (lollipop sticks slide out through bottom).

· Set a dial indicator up on each beamline to monitor movement while the supports are being removed
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

	13
	Perform alignment, using procedure CP-SNS-CM-CRY-ALGN. 

Use alignment spreadsheet “HOX Spaceframe”.

**NOTE: When naming the file, change the “O and/or X” variable only. In place of a space, you may use a dash or underscore.**
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Alignment file]]: <<FileUpload>>

[[Comments]]: <<Comment>>

	14
	Route and heat station all instrumentation to vacuum vessel port locations.  

· Route HOM and FP cables, strip off jacket (at grounding points only) and attach to heat station block with indium foil as per 104210200-M8U-8200-A002
· Perform TDR check after final routing

· Record cable locations.

**NOTE: When naming the file, use letters and numbers only, no symbols, no spaces. In place of a space, you may use a dash or underscore.**
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

[[Cable files]]: <<FileUpload>>

[[Cable Locations]]: <<FileUpload>>

	18
	Install coupler exhaust lines and perform welds to the couplers
	


	Step No.
	Instructions


	Data Input



	18
	Perform a pneumatic leak test to 180 psig on the coupler circuit followed by a helium leak test and file the PS-7 form
**NOTE: When naming the file, use letters and numbers only, no symbols, no spaces. In place of a space, you may use a dash or underscore.**
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

[[PS-7]]: <<FileUpload>>

	19
	Install bottom TS panels and MLI patches.  

· Ensure proper clearance all around between coupler and TS

· Interleave bottom MLI blankets with top blanket

· Reinstall MLI patches over helium vessel nitronic rod connections
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

	22
	Install outer magnetic shielding onto SF as per 104211000-M8U-8200-A001.

· Test fit all SF lock downs to ensure proper clearance between lockdowns and mag shield
· Ensure proper clearance all around and between coupler and mag shielding
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Comments]]: <<Comment>>

	23
	Sign off assembly complete as per 104210200-M8U-8200-A002.

Record revision number.
	[[Date]]: <<Date>>

[[Name]]: <<Username>>

[[Traveler Revision number]]: <<Float>>

[[Comments]]: <<Comment>>


