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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/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
Cover the Main Coil 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 List for the to this traveler.  Ensure that the serial number 


on the Parts Kit List matches the serial number of this traveler.  Verify that the Parts Kit 


received is complete.



Process Engineering/Designee



Date

6.0
Refrigerant Unit Assembly ME-458595

6.1
Assemble three of the following assemblies using the following parts.



Elbow 90 deg Male-Female (MB-458611)(1 ea) LN2 Tube Adapter Fitting (MB-458609)



(1 ea), Insulator Seal Cry/Liq Break (MA-393823)(1 ea), LN2 Tube Adapter Fitting (MB-458609)(1 ea), 


Bellows (MA-393819)(1 ea).
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	Assembled

	Unit #1
	

	Unit #2
	

	Unit #3
	




Technician(s)





Date


6.2
Weld the three units as per dwg ME-458595.

	
	Welded

	Unit #1
	

	Unit #2
	

	Unit #3
	




Weldor(s)





Date



Technician(s)





Date


6.3
Acquire two Heat Exchanger Assemblies (MD-458606) and install them into approved fixture in the vertical 

position.



Technician(s)





Date


6.4
Assemble the Heat Exchanger as per below.



6.4.1
One Heat Exchanger will have the tube assembly inserted in the top hole.



6.4.2
One Heat Exchanger will have the tube assembly inserted both the top and bottom hole.

[image: image2.emf]HeatExchanger TubeAssembly
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Note:
Ensure tube assembly aligns parallel to the Heat Exchanger prior to welding.



6.4.3
Weld both tube assemblies into the Heat Exchanger as per above diagram and dwg ME-458595.




Note:
Ensure tube assembly aligns parallel to the Heat Exchanger prior to welding.



Weldor(s)





Date



Technician(s)





Date


6.5
Assemble the two Heat Exchangers with tube assemblies as shown below and install elbow 90 deg Male-


Female into the bottom hole of the Heat Exchange with LN2 Retrun Line Fitting.
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6.6
Weld the Elbow 90 deg Male-Female and LN2 Return Line Fitting.



Note:
Ensure Heat Exchangers are aligned and all fittings are aligned prior to welding.



Weldor(s)





Date



Technician(s)





Date


6.7
Vacuum Leak Check the Refrigerant Unit and record results below.
	Part No.

________________
	Determination of Detectable Leak

	
	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Operator Last Name
	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	
	_______x E-8
	______x E-__




Inspector





Date


6.8
Apply a ProEng Sticker to indicate Part No., and Serial number.



Technician(s)





Date


6.9
Protect the bellows using approved methods/materials.



Technician(s)





Date


6.10
Clean and package per Fermilab Specification ES-107222 or using approved methods/materials to prevent 


contamination.



Technician(s)





Date

7.0
Ship to MTF for Testing
7.1
Package the HTS Test Leads Sub-Assembly (MD-459560) for transport/testing at IB#1/MTF.

7.2
Order MTF HTS Parts Kit.


Process Enginering

7.3
Transport HTS Test Leads Sub-Assembly and MTF HTS Parts Kit to IB#1/MTF.


Process Enginering


7.4


	HTS Lead Pair Serial Number
	

	Position in Stand 3 Leads Subassembly (I, II, III)  _____________________

	Lead Assembly #1 (positive Lead A)

	
	Heat exchanger number
	

	
	Upper thermometer S/N
	

	
	Lower thermometer S/N
	

	
	HTS lead S/N
	

	Lead Assembly #2 (negative Lead B)

	
	Heat exchanger number
	

	
	Upper thermometer S/N
	

	
	Lower thermometer S/N
	

	
	HTS lead S/N
	

	Assembled By
	_____________________
	Date

	Electrical

Prep. By
	_____________________
	Date


Test Plan Execution and Results:


Stand 3 Cold Test Conducted By   _________________________ Date(s)____________
Warm Hi-Pot 1000 V to Ground
Leakage Current______________ (<0.1 A ____ )

Name_________________________  Date_______________________

Cold Hi-Pot 500 V to Ground

Leakage Current______________ (<0.1 A ____ )

Name_________________________  Date_______________________

QD/QC/RTD Electrical/Scan Configuration & Verification 
by _____________________

LN2 Temperature________
He Temperature_________
He Level _________

Minimum LN2 Lead Flow  at 0A
______________ scfh air  _____________ g/s N2

Pressure Drop in LN2 Circuit at 0 A min flow     ____________________ PSID


Lead A HTS Warm End Temperature at 0 A       ____________________ K


Lead B HTS Warm End Temperature at 0 A       ____________________ K


Lead A Copper Flag Temperature at 0 A             ____________________ K


Lead B copper Flag Temperature at 0 A              ____________________ K
Minimum LN2 Lead Flow at 300 A


     scfh air  ______________ g/s N2

Pressure Drop in LN2 Circuit at 300 A min. flow ____________________ PSID

Pass Endurance Test (one hour stable 300 A operation at min. required flow) _________


Lead A HTS Warm End Temperature at 300 A    ____________________ K


Lead B HTS Warm End Temperature at 300 A    ____________________ K


Lead A Copper Flag Temperature at 300 A          ____________________ K


Lead B copper Flag Temperature at 300 A           ____________________ K

Loss of Coolant Test at 300 A
Quench ? 
       _____ Lead A
_____ Lead B

If Quench: 






T(hts) at Quench    _____  K

_____ K

                                                            T(flag)                    _____ K

_____ K

Restore min. LN2 flow, check if OK at 300 K:     _____

_____ 

Test Data Reviewed, Summarized, Approved By _________________ Date __________

Comments (include name and date):


7.x
Package and transport the HTS Test Leads Sub-Assembly with HTS Leads to ICB HINS Production.



Technician(s)





Date

8.0
Vacuum Vessel Assembly (MD-458593

8.1
Assemble Tube (MC-458596) and Conflat Flange Non-Rot (MA-393108)(2 ea) together.
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Technician(s)





Date


8.2
Align the holes in both of the Conflat Flange Non-Rot using a minimum of three thread rods (or approved 


materials/methods).



Technician(s)





Date


8.3
Weld the Conflat Flanges to the Tube.



Weldor(s)





Date



Technician(s)





Date


8.4
Vacuum Leak Check the Vacuum Vessel Assembly.

	Part No.

________________
	Determination of Detectable Leak

	
	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Operator Last Name
	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	
	_______x E-8
	______x E-__




Inspector





Date


8.5
Apply a ProEng Sticker to indicate Part No., and Serial number.



Technician(s)





Date


8.6
Using approved materials, protect the Conflat Flange sealing surface from damage.



Technician(s)





Date


8.7
Clean and package per Fermilab Specification ES-107222 or using approved methods/materials to prevent 


contamination.



Technician(s)





Date

9.0
Bus LN2 Shield RH Assembly MC-458601

9.1
Assemble the Bus Shield RH (MC-458615) and Clamp (MC-458614) together.
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Technician(s)





Date


9.2
Solder the Clamp and Bus Shield RH together.



Technician(s)





Date


9.3
Apply a ProEng Sticker to indicate Part No., and Serial number.



Technician(s)





Date


9.4
Using approved materials, protect the Conflat Flange sealing surface from damage.



Technician(s)





Date


9.5
Clean and package per Fermilab Specification ES-107222 or using approved methods/materials to prevent 


contamination.



Technician(s)





Date

10.0
Bus LN2 Shield LH Assembly MC-458602

10.1
Assemble the Bus Shield LH (MC-458616) and Clamp (MC-458614) together.
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Technician(s)





Date


105.2
Solder the Clamp and Bus Shield RH together.



Technician(s)





Date


10.3
Apply a ProEng Sticker to indicate Part No., and Serial number.



Technician(s)





Date


105.4
Using approved materials, protect the Conflat Flange sealing surface from damage.



Technician(s)





Date


10.5
Clean and package per Fermilab Specification ES-107222 or using approved methods/materials to prevent 


contamination.



Technician(s)





Date

11.0
Wire Installation Configuration Dwg MD-458600

11.1
Acquire two Straight Wire Conductor Assemblies (MD-458599).



Technician(s)





Date
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11.2
Install Unit #1 into Wire Bending Tooling Fixture (MX-XXXXXX) and bend as per dwg MD-458600. 


Remove Bent Wire Conductor Assembly from Bending Tooling.


Technician(s)





Date


11.3
Install Unit #2 into Wire Bending Tooling Fixture (MX-XXXXXX) and bend as per dwg MD-458600. 


Remove Bent Wire Conductor Assembly from Bending Tooling.



Technician(s)





Date


11.9
Apply a ProEng Sticker to indicate Part No., and Serial number to Unit #1 and Unit #2.



Technician(s)





Date


11.10
Clean and package per Fermilab Specification ES-107222 or using approved methods/materials to prevent 


contamination.



Technician(s)





Date

12.0
Top Plate Weldment MC-458603

12.1
Assemble two Conflat Flange 1.33” OD (MA-393610) onto two Feed-Thru Port Tube (MB-440345)


and weld per MC-458603.

[image: image8.emf]Feed-ThruPortTube
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Weldor(s)





Date



Technician(s)





Date


12.2
Insert the two Feed-Thru Port w/Conflat Flange into the Top Conflat Flange Plate and weld as per MC-


458603.

[image: image9.emf]


Weldor(s)





Date



Technician(s)





Date


12.3
Vacuum Leak Check the Top Weldment Plate (MC-458603) and record results below.
	Part No.

________________
	Determination of Detectable Leak

	
	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Operator Last Name
	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	
	_______x E-8
	______x E-__




Inspector





Date


12.4
All Sealing surfaces must be protected from damage using approved methods.


Technician(s)





Date


12.5
Apply a ProEng Sticker to indicate Part No., and Serial number.



Technician(s)





Date


12.6
Clean and package per Fermilab Specification ES-107222 or using approved methods/materials to prevent 


contamination.



Technician(s)





Date

13.0
Top Plate Assembly MD-458597

13.1
Install CF Flange Copper Gaskets (MA-393309)(2 ea) into the Top Plate Weldment Conflat Flange.
[image: image10.emf]CopperGasket




Technician(s)





Date


13.2
Install the Conductor Feed-Thru Assembly (MC-458604)(2 ea) into the Top Plate Weldment and secure 


using SHCS NO8 (0.164”)-32UNC X 0.875” lg (MA-393821)(12 ea), Lock Washer (MA-393472)(24 ea), 


and Hex Nut No. 8(0.164”)-32UNC (MA-393810)(12 ea).



Note:
Ensure when installing the Conductor Feed-Thru Assembly in to the Top Plate Weldment not




to damage the lead of Feed-Thru. 



Note:
Torque SHCS to xx/ft/lbs
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Technician(s)





Date


13.3
Vacuum Leak Check the Top Plate Weldment  (MC-458603) and record results below.
	Part No.

________________
	Determination of Detectable Leak

	
	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Operator Last Name
	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	
	_______x E-8
	______x E-__




Inspector





Date


13.4
All Sealing surfaces must be protected from damage using approved methods.



Technician(s)





Date


13.5
Protect the Conductor Feed-Thru Assembly top and bottom from damage.



Technician(s)





Date


13.5
Apply a ProEng Sticker to indicate Part No., and Serial number.



Technician(s)





Date


13.4
Clean and package per Fermilab Specification ES-107222 or using approved methods/materials to prevent 


contamination.



Technician(s)





Date

14.0
HTS Leads MK-1 Sub Assembly ME-458594

14.1
Install Top Plate Assembly (MD-458597) into Assembly Tooling and secure the Top Plate Assembly.


Note:
Protect the Top Plate Assembly sealing surface from damage.



Note:
A minimum of 35” beneath the Top Plate Assembly for installation of sub-assemblies is required.

[image: image12.emf]


Technician(s)





Date


14.2
Install two Flex Wire Conductor (MD-458599/458600) into the Conductor Feed-Thru’s and solder using


Solder XXXXX.



Note:
Ensure Wire Conductor Assemblies are perpendicular to the Feed-Thru Assemblies as per 




dwg MD-458594.
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Technician(s)





Date


14.3
Install the two Wire Conductor Assemblies into the Refrigerant Unit while installing the Refrigerant Unit 


into assembly station.
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Technician(s)





Date


14.4
Solder the two Wire Conductor Assemblies into the Refrigerant Unit as per dwg ME-458594.



Technician(s)





Date


14.5
Install two HTS Lead MK-1 Lower Assemblies (MD-458392) onto the bottom of the Refrigerant Unit and 


attach both leads using SHCS 0250-20UNC X 1” lg (MA-393422)(1 ea), Hex Nut 0250”-20UNC (MA-


292800)(1 ea), and Lock Washer (MA-393799)(2 ea).  Use Loctite XXXXX on SHCS, Hex Nut and 


Lockwashers when installing.
	
	Unit #1
	Unit #2

	Record HTS Lead Serial Number
	
	




Note :
Torque bolt to XX ft/lbs
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Technician(s)





Date


14.6
Install the Bus LN2 Shield Assembly LH (MC-458602) and Bus LN2 Shield Assembly RH (MC-458601) 


onto the HTS Leads and attach using SHCS No.10-24UNC X 2” lg (MA-393015)(1 ea), Lock Washer No.10 

(MA-393797)(2 ea), and Hex Nut No. 10-24UNC (MA-393303)(1 ea).


Note:
Torque bolt to XX ft/lbs.
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Technician(s)





Date


14.7
All Sealing surfaces must be protected from damage using approved methods.



Technician(s)





Date


14.8
Protect the HTS Lead Assembly on the bottom and Conductor Feed-Thru Assembly on the top from damage.



Technician(s)





Date


14.9
Apply a ProEng Sticker to indicate Part No., and Serial number.



Technician(s)





Date


14.10
Clean and package per Fermilab Specification ES-107222 or using approved methods/materials to prevent 


contamination.



Technician(s)





Date

15.0
HTS Lead MK-1 Main Assembly ME-442613

15.1
Install the Vacuum Vessel (MD-458593) in an upright position and secure.


Note:
Ensure adequate space is below the Vacuum Vessel to accept the lower leads during




the Lead Sub-Assembly installation into the Vacuum Vessel.
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15.2
Install a Conflat Flange Gasket (MA-393141) onto the Conflat Flange of the Vacuum Vessel.

[image: image18.emf]VacuumVessel
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15.3
Install the Lead Sub Assembly into the Vacuum Vessel using approved transport/lifting methods/equipment.



Note:
Ensure not to damage the lower leads during installation.
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15.4
Secure the Lead Sub-Assy to the Vacuum Vessel with SHCS 0.312”-18UNC X 2.25” lg (MA-393820)(20 


ea), Lock Washer 0.312” (MA-439027)(20 ea), and Hex Nut 0.312-18UNC (MA-393343)(20 ea).


Note:
Torque bolts to XX ft/lbs using stagger pattern



Technician(s)





Date


15.5
All Sealing surfaces must be protected from damage using approved methods.



Technician(s)





Date


15.6
Protect the HTS Lead Main Assembly top and bottom leads from damage.



Technician(s)





Date


15.7
Apply a ProEng Sticker to indicate Part No., and Serial number.



Technician(s)





Date


15.8
Clean and package per Fermilab Specification ES-107222 or using approved methods/materials to prevent 


contamination.



Technician(s)





Date

16.0
Production Complete

16.0
Process Engineering verify that the Traveler 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 and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

HTS Lead MK-1 Main Assembly

Serial No.:  «SerialNo»-«ReworkID»
Note(s):  «Notes»
Page 4 of 26

