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1.0	Supporting Documentation

1.1	Attach all appropriate memos, specific instructions, and other writing documentation to this traveler.


2.0	General Notes

2.1	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.

2.2	All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.

		Note: 	Step 2.3 & Step 2.4 apply only to hard copy travelers.

2.3	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.

	2.4	All Discrepancy Reports issued shall be recorded in the left margin next to the applicable 	step.

2.5	Cover the Main Coil Assembly with green Herculite (Fermi stock 1740-0100) when not being 
	serviced or assembled.


3.0	Parts Kit List

3.1	Attach the completed Parts Kit List 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

3.2	Update the DSR.

		Update DSR Keywords							
		Location									
		Location Verified Date							
		Status									
		Make entry regarding work performed.					


												
Lead Person						Date


4.0	Magnet Safety Check prior to Truck Un-loading
	
	4.1	Physically check all bolts holding magnet cores together are finger tight.  If any bolts are
		loose, acquire proper dwg/torque values and Production tighten all bolts to the proper torque value.

		Note:	Prior to tightening the bolts, ensure that the keyway stock is installed and the 					cores/keyway stock are in the correct alignment position.

		Record torque value				 ft/lbs

		□	Welded Magnet, no action needed!

												
		Inspector(s)						Date


												
		Technician(s)						Date



5.0	Hazard Survey

5.1	Perform a Radiation Survey and record results below.  Describe Location and Level of any “HOT” spots.

								mR@ 1 Foot

												
												
												
												
												
												
												
												
												
												

Note:	If device is more than Radiation Class 1, reject acceptance of the device, unless there is written authorization from the Section Head.
If written authorization is given attach to the traveler.

												
		Technician(s)						Date

	5.2	Send a sample of the paint to ES & H for lead testing, unless previously cleared by ES & H.

									
			          No Lead				     Lead Based Paint
			    ES & H Approved			Follow Precautions Below


												
												
												
												
												

												
		Technician(s)						Date


6.0	Visual Inspections

6.1	Attach the "REMOVAL/REPLACEMENT/REPAIR OF A.D. COMPONETS' sheet or equivalent documentation to this traveler.

				No ‘Removal/Replacement/Repair of A.D. Components’
and/or equivalent documentation received.


												
		Technician(s)						Date


6.2	Perform a visual inspection of the magnet/cores from the listed items below.  The below list is not all inclusive. Note any damage, missing parts, or other abnormalities below, whether from the below list or not.

	Note:	Any damage, missing parts or other abnormalities noted should be reported to the 	Production Supervisor immediately, followed up by a Discrepancy Report.!

		Acceptable	Damaged	N/A
	Magnet Cores	□	□	□
	Coil Leads/Manifold/Ceramics	□	□	□
	Coil Ends, Return	□	□	□
	Coil Ends, Lead	□	□	□
	Potting Cover, Lead End	□	□	□
	Potting Cover, Return End	□	□	□
	Beam Tube	□	□	□
	Beam Tube Flanges/Bellows	□	□	□

Any recorded damage shall be specifically photographed and photos attached to this traveler.

												
												
												
												
												
												

												
		Inspector(s)						Date


7.0	Electrical Inspection

7.1	Perform a Resistance (R), Inductance (Ls), and 'Q' electrical inspection and record the results below.


	
Equipment Serial No.

	
	Resistance
	Ls @1KHz
	Q@1KHZ
	Ls @100Hz
	Q @ 100Hz

	Upper Half
	
	
	
	
	

	Lower Half
	
	
	
	
	

	Total Magnet
	
	
	
	
	




												
		Inspector						Date


	7.2	Hipot the Magnet.


	
Equipment Serial No.

	500 Volts
with < 5A
	Total Magnet
	Upper Half
	Lower Half

	Coil to Core
	
	
	

	Coil to Beam Tube
	
	
	

	Core to Beam Tube
	
	
	




												
		Inspector						Date

	7.3	Perform Ring Test at 100 Volts.  Attach the Ring Test results to the back of this traveler.

												
		Inspector						Date



8.0	Flow Test and Hydro

8.1	Perform a flow test at a P of 60 psi and 100 psi as per the Mechanical (flow) Inspection (ES-318968).

				No Water Cooling Passages.


	
	Upper Magnet
	Lower Magnet
	Full Magnet

	P of 60 psi
	gpm
	gpm
	gpm

	P of 100 psi
	gpm
	gpm
	gpm




	Note(s):	Include a diagram of the water input and output test locations, and what part of the 			magnet is being tested.

												
		Inspector						Date

	8.2	Perform a hydro static check of the manifold/coil system at 500 psi for 30 minutes.

				No Water Cooling Passages.

	
	Upper Magnet
	Lower Magnet
	Full Magnet

	
	Pass
	Fail
	Pass
	Fail
	Pass
	Fail

	500 psi/30 mins
	
	
	
	
	
	





												
												
												
												
												


												
		Inspector						Date


9.0	Beam Tube Vacuum Inspection

	9.1	Perform a vacuum leak check on the Beam Tube.

		Check box if no Beam Tube is installed in the Magnet.			

	
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


10.0	Magnet Manifold Verification

				 □					   □

10.1	Verify that the EDBA magnet manifold end is similar to one of the diagrams above and notify the Production Supervisor/Engineer.

		Note below additional instructions:

														
														
														

												
		Technician(s)						Date
	
11.0	Magnet Preparation

	11.1	Inspect the magnet outer condition and determine with the Production Supervisor/Production Engineer if
		any weldments, alignment pads, or structures need to be removed.  Also determine if the magnet needs to be 		grit blasted and re-painted.

		□	Remove weldments, alignment pads, and structures.

		□	Grit Blast/Repaint.

		□	Other requested activities, list below.


													
													
													
													

												
		Technician(s)						Date


												
		Responsible Authority/Physicist				Date




12.0	Magnet Manifold End Dis-Assembly

		Note:	  Only the water manifold end of the magnet will be modified.

		Caution:  With approved PPE, use extreme care to prevent possible heat/burn injury.

	12.1	Areas to be worked on must be adequately heat sunk to eliminate heat migration to coils and other critical 			areas.  Protect all exposed areas.

												
		Technician(s)						Date

	12.2	Use minimal heat to disassemble components.

												
		Technician(s)						Date

	12.3	Refer to Dwg ME-460736 and looking at the manifold end of the magnet, remove items that may be located 		behind the water manifold (i.e., power flag blocks (G-10) must be removed prior to manifold removal).

												
		Technician(s)						Date

12.4 With the proper heat sinks in place, un-braze the existing manifold, up to and including the copper tees at the ends of the conductors.

		Caution:	After un-brazing, cool the Manifold using approved methods before proceeding with work 			activities.

												
		Technician(s)						Date

	12.5	Caution:	With approved PPE, use extreme care to prevent possible heat/burn injury, remove the 				manifold and dispose of properly.

		Remove the manifold including the magnet copper tees and discard using approved disposal methods.

												
		Technician(s)						Date

	12.6	Remove any build up of left over solder material using approved methods before manifold installation.

												
		Technician(s)						Date

12.7	Mask off the end of the magnet and paint the coil/coil area with Epoxy Paint Gloss White (Aquapon MA-			274444/MA-274445) on the Manifold End.

												
		Technician(s)						Date


	12.8	Mask off the end of the magnet and paint the coil/coil area with Epoxy Paint Gloss White (Aquapon MA-			274444/MA-274445) on the Non-Manifold End.

												
		Technician(s)						Date

12.9	Mask off locations for Manifold Clamp Assemblies and magnet nests.  Primer the magnet with Paint Primer (MA-388153) and allow to dry 24 hours.

												
		Technician(s)						Date

12.10	Paint the body of the magnet) using NAL Blue Paint (MA-351184).

												
		Technician(s)						Date

13.0	Beam Tube Assembly






           BEAM TUBE ASSEMBLY STEPS










              BEAM TUBE WELD SPECIFICATIONS






Note:	Steps 13.1, 13.2, and 13.3 may be completed at VMS Weld Shop. Vacuum Leak Checks must be performed on Beam Tube sub-assemblies supplied to IB2 from VMS.

Vacuum Leak Checks at Steps 13.1, 13.2 and 13.3 are optional if these steps are completed at IB2. Vacuum Leak Checks are required in Steps 13.4 and 13.5.

Indicate whether Beam Tube sub-assemblies are welded at VMS or IB2.

□	VMS			□	IB2


13.1	Weld modified VBC Adapter Beam Tube (Sketch No. BR04012010-1)(2 ea) to Adapter-Ring (MB-481027)(2 ea) as per Beam Tube Assembly (MD-481041). Perform Vacuum Leak Check on each sub 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-__




	
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-__




												
		Weldor(s)						Date

												
		Inspector						Date


13.2	Weld Adapter–Bellows/Coupling (MB-481029) to Bellows (MB-19228) as per Beam Tube Assembly (MD-481041). Weld Vacuum Coupling (MB-19022) to Bellows sub-assembly. Perform Vacuum Leak Check on the sub-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-__




												
		Weldor(s)						Date

												
		Inspector						Date


13.3	Weld Adapter–Bellows/Coupling (MB-481029) to Vacuum Coupling (MB-19022). Perform Vacuum Leak Check on the sub-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-__




												
		Weldor(s)						Date

												
		Inspector						Date


	13.4	Weld each Adapter Ring Assembly to Beam Tube (MD-481059) as per Beam Tube Assembly (MD-481041). Perform Vacuum Leak Check.


	
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-__




												
		Weldor(s)						Date

												
		Inspector						Date


13.5	Weld Adapter/Bellows sub-assembly to Beam Tube assembly as per dwg (MD-481041). 

Weld Adapter/Vacuum Coupling sub-assembly to Beam Tube assembly as per dwg (MD-481041). Perform Vacuum Leak Check.

	
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-__




												
		Weldor(s)						Date

												
		Inspector						Date


14.0	Magnet Manifold End Dry Assembly

Note:	Replacement manifold is a telescopic design used to make up of inconsistencies in the vertical coil location.  A dry fit up will be necessary for the manifold assembly.

EDBA MAGNET LEAD END VIEW

14.1	Acquire parts for left side water manifold assembly consisting of a Pipe Assembly (MD-445429), Peek-Long (MB-460828)(3 ea),  Peek-Short (MB-460829)(1 ea), Elbow Compression Fitting (MA-445440)(4 ea) and Copper Tube-Long (MA-460825)(4 ea).

Loosely place the Peek Tubes into the compression fittings of the manifold per Magnet Final Assembly (ME-460736), do not tighten.  Loosely place the Elbow Compression Fittings over the Peek Tubes, do not tighten. Loosely place Copper Tubes into the Elbow Compression Fittings as shown, do not tighten.  

												
		Technician(s)						Date	

14.2	Acquire parts for right side water manifold assembly consisting of a Pipe Assembly (MD-460815), Peek-Long (MB-460828)(1 ea), Peek-Short (MB-460829)(3 ea), Elbow Compression Fitting (MA-445440)
(4 ea) and Copper Tube-Long (MA-460825)(4ea).

Loosely place the Peek Tubes into the compression fittings of the manifold per Magnet Final Assembly (ME-460736), do not tighten.  Loosely place the Elbow Compression Fittings over the Peek Tubes, do not tighten. Loosely place Copper Tubes into the Elbow Compression Fittings as shown, do not tighten.  

												
		Technician(s)						Date


EDBA MAGNET LEAD END VIEW


14.3	Dry assemble Tee Fittings (MA-481000)(8ea), Connector-Top (MB-460823), Connector-Mid (MB-460824), and Connector-Bottom (MB-460827) onto the  magnet coils as per EDBA Final Assembly (ME-460736). 

												
		Technician(s)						Date

14.4 Dry assemble Elbows (MA-481002)(4ea), and Tube-Copper-Short (MB-460826)(4ea) as shown per EDBA Final Assembly (ME-460736).

											
	Technician(s)						Date


EDBA MAGNET LEAD END VIEW



EDBA MAGNET TOP VIEW

14.5 Temporarily install Manifold Clamp Assembly (MB-459920)(2ea) onto the top of the magnet in locations shown as per EDBA Final Assembly (ME-460736). 

Note:	Do not weld Manifold Clamp Assemblies to the magnet at this time. Welds shown for clarity only.

										
		Technician(s)						Date


14.6 Manifold Installation

14.6.1 Slide Copper Tubes from previously dry assembled Manifold Pipe Assembly into magnet Copper Tees. Check to make sure tubes are engaged properly into Tees.
14.6.2 Place Manifold Pipe Assy into Manifold Clamp Assy.
14.6.3 Check position of manifold to face and edge of magnet. Adjust Manifold Clamp Assy as necessary
14.6.4 Mark copper tubing for position.
14.6.5 Remove manifold assembly.
14.6.6 Remove copper tubes from manifold and cut to length as necessary.
14.6.7 Repeat steps 8.12.1-8.12.6  for other side.

												
		Technician(s)						Date

14.7 Fasten G10 Manifold Support (MB-351978) to Spacer-Manifold Support (MB-460818) using ¼-20 X .75 lg SHCS (MA-481008) (3ea). Temporarily clamp Spacer-Manifold Support  to magnet.

Note:	Do not weld Spacer to the magnet at this time. Welds shown for clarity only.

										
		Technician(s)						Date

14.8 Assemble RH Power Flag (MC-460816) into Tee as per EDBA Final Assembly (ME-460736) and fasten to G10 Manifold Support using 1/2” Flat Washer (MA-481005) and 1/2-13 X 2.75 lg SHCS (MA-481004).

										
		Technician(s)						Date

14.9 Fasten LH Power Flag (MC-460817) to G10 Manifold Support using 1/2” Flat Washer (MA-481005) and 1/2-13 X 2.75 lg SHCS (MA-481004).

										
		Technician(s)						Date

14.10 Assemble Jumper Weldment (MB-460821) into Tee as per EDBA Final Assembly (ME-460736).

										
		Technician(s)						Date

14.11 Temporarily clamp Jumper Connector (MB-460822) to Jumper Weldment and LH Power Flag as per EDBA Final Assembly (ME-460736).

Note:	Do not weld Jumper Connector to the Jumper Weldment or Power Flag at this time. Welds shown for clarity only.

										
		Technician(s)						Date


15.0 Magnet Manifold End Final Assembly

15.1 Braze Copper Tees, Elbows, and Tubes as previously positioned in Manifold dry assembly. Do not contaminate area of tube that is inserted into compression fitting.

Note:	Clean the copper tubes after brazing into the copper tees and elbows.

										
		Technician(s)						Date

15.2 Loosely re-assemble manifolds onto the magnet, check that all parts are seated properly.

Note:	Ensure proper alignment of manifolds to magnet and to Manifold Clamp Assemblies.

15.3 Position manifold assemblies and lock manifolds into clamp assemblies.

												
		Technician(s)						Date

15.4 Weld telescopic manifold top half to bottom half as per dwg, weld to be water tight. Typical left side and right side.



	15.5	Weld the Manifold Clamp Assemblies to the top of the magnet as per EDBA Final Assembly (ME-460736).



	15.6	Weld Spacer-Manifold Support to the lead end of the magnet as per EDBA Final Assembly (ME-460736).

15.7	Weld Jumper Connector (MB-460822) to Jumper Weldment (MB-460821) and LH Power Flag as per EDBA Final Assembly (ME-460736).


												
		Weldor(s)						Date

												
		Technician(s)						Date


	15.8	Tighten compression fittings finger tight and then ½ turn.  Note:  Always use two wrenches when tightening 		fittings.

												
		Technician(s)						Date


16.0	Magnet Nest Installation

16.1 Remove the retaining clip and magnet from 16 ea Magnet Nests and store for later re-installation.

16.2	Layout as per below and install the Magnet Nest onto the magnet.  A total of 16 Magnet Nests are to be installed on the EDBA Magnet.




16.3 Tack Weld the Magnet Nests onto the Magnet with a minimum of 3 tacks per each magnet nest.  Repeat for all 16 ea Magnet Nests.

												
		Technician(s)						Date

												
		Weldor(s)						Date

16.4	Re-install the magnets into the Magnet Nests and re-install the retaining clip.

												
		Technician(s)						Date

	


17.0	Final Inspection

	17.1	Perform an electrical inspection and record results below.

	
Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	
	m
	
	
	

	LS @ 1 KHz
	
	
	m
	
	
	

	Q @ 1 KHz
	
	
	
	
	
	

	LS @ 100 Hz
	
	
	m
	
	
	

	Q @ 100 Hz
	
	
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot Coil&Bus
to Ground
@ 500V
	
	< 5 µA
	
	
	
	

	Bus to Coil @ 500V
	
	< 5 µA
	
	
	
	




												
		Inspector						Date

	17.2	Perform a water flow inspection and record results below

	Magnet Flow
Test
	Flow Cart 
Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of
Tolerance

	P 60 PSI
	
	
	G.P.M.
	
	
	

	P 100 PSI
	
	
	G.P.M.
	
	
	




17.3	Perform a hydrostatic Test at 500 PSI for 30 minutes.


		Pass	 						Fail	


												
		Inspector						Date

18.0	Power Flag Plating

18.1	Apply Silver Plating Powder (MA-225557) to the Lead End Left Power Flag (MC-460817) and the Lead End Right Power Flag (MC-460816) as per the plating manufacturer’s instructions.

												
		Technician(s)						Date

18.2	Apply Silver Plating Powder (MA-225557) to the Return End Left Power Flag (MC-351979) and the Return End Right Power Flag (MC-351979) as per the plating manufacturer’s instructions.

												
		Technician(s)						Date


19.0	Final Assembly

	19.1	Half Lap wrap all exposed main coil and trim coil conductors with fiberglass 
		tape (0.007” X 1.00”)(MA-116511) on the Manifold End.

	19.2	Half Lap wrap all exposed main coil and trim coil conductors with fiberglass 
		tape (0.007” X 1.00”)(MA-116511) on the Non-Manifold End.

	19.3	Coat all fiberglass tape with Epoxy Paint Gloss White (Aquapon MA-274444/MA-274445) on the Manifold 		End.

	19.4	Coat all fiberglass tape with Epoxy Paint Gloss White (Aquapon MA-274444/MA-274445) on the Non-			Manifold End.

		Note: Ensure that the bellows assembly (if installed) is protected from getting aquapon applied.


												
		Technician(s)						Date


20.0	Magnet Identification

20.1	Weigh the magnet using a under a hook scale or equivalent.  Record the magnet weight below.

	Scale Model/Type
	Scale Serial Number
	Magnet Weight (Lbs.)

	
	
	



												
		Technician(s)						Date

20.2	Re-label the EDBA using. 1" characters using Flat White Enamel Paint (Fermi stock #1825-1340 or ProEng Supplied Labels).



EXAMPLE

EDBAXXX


												
		Technician(s)						Date

	20.3	Affix ProEng Magnet Bar Code Identification Label.

												
		Inspector						Date

20.4	Install and/or verify that the beam tube end flanges have been properly protected from damage, contamination with either a cap plug, flange cover or other approved material.

												
		Inspector						Date



	20.5	Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet as per the EPB Magnet (EDBA) Assembly (ME-460736).  Affix a completed Generic Magnet Identification Label (MA-318490) to this page.

[image: ]
Partially Completed
Generic Magnet Identification Label (MA-318490)


												
		Inspector						Date




21.0	Update the DSR

		Update DSR
		Update DSR Keywords						
		Location								
		Location Verified Date						
		Status								
		Make entry regarding work performed.				


												
Lead Person						Date


22.0	Production Complete

	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


EDBA Magnet Manifold PEEK Upgrade Assembly					Serial No.:  «SerialNo»-«ReworkID»
Note(s):  «Notes»
Page 14 of 28
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