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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 
All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.

1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.7
Cover the magnet 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 FMI B2-A Magnet Modification/Rework 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

3.0
Magnet Acceptance
3.1
Record any serial numbers visible on the magnet.  Visually inspect magnet for damage.


Note(s):



Record any markings or annotations that appear on the surface of the magnet.



Lead Person





Date


3.2
Update the DSR.



Lead Person





Date

3.3
Perform an Electrical Inspection and record the results below.

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	6.6 to 7.2m(

	mΩ
	
	
	

	LS @ 1 KHz
	
	Reference Test Only


	mH
	
	
	

	Q @ 1 KHz
	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz
	
	Reference Test Only


	mH
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot

Coil to Core
	
	< 5 µA @ 1500 V
	µA
	
	
	

	Hipot Coil to Beam Tube
	
	< 5 µA @ 1500 V
	µA
	
	
	




Inspector





Date


3.4
Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.
Pass



Inspector





Date


3.5
Perform a Flow Check at a (P of 60 PSI and 100 PSI and record the results below.  Refer to the Mechanical (Flow) Inspection (5520-ES-318968).

	Magnet Flow Test
	Flow Cart Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	(P 60 PSI
	
	7.4 GPM
	gpm
	
	
	

	(P 100 PSI
	
	9.5 GPM
	gpm
	
	
	




Inspector





Date

4.0
Component Removal
4.1
Remove the Return End - End Can Assembly from the Beam Tube by cutting away the weld attaching the End Plate to the Beam Tube.  Refer to the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Note(s):




Cutting the weld must be done from the inside of the End Can.



Technician(s)





Date

4.2
Remove the Lead End Bellows and End Plate by cutting away the weld attaching the End Plate to the Beam Tube.  Ensure to not remove any of the Beam Tube.  Refer to the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Technician(s)





Date

5.0
Removal of the Manifold
5.1
Remove the manifold by desoldering the tubes at the existing castings.  Refer to the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Note(s):

Insulate around the potting cover or the insulation with Super 8 Cement

 (MA-116559).

Ensure that the beam tube ends are covered during the removal of the manifold to prevent contamination.




Do Not Cut any of the manifold during the removal process.



Technician(s)





Date

5.2
Clean the remaining ends of the manifold using Scotchbrite disks (Fermi stock 1202-2000) and a small buffer.  Clean all the surfaces to be brazed.



Technician(s)





Date

5.3
Remove any paint and debris from the locations where the Construction Ball Pads are to be welded.



Technician(s)





Date

5.4
Verify that the remaining parts of the manifold are clean and ready for the installation of the new manifold parts.  Verify that the locations where the Construction Ball Pads are to be welded are clean and ready for the pad installation.



Lead Person





Date

6.0
Grit Blasting

6.1
Is Grit blasting required?



Yes, continue


No, Skip to Step 7.0



Responsible Authority/Physicist



Date

6.2
Position the magnet in the Grit Blast Booth on the magnet transportation cart.



Technician(s)





Date

6.3
Tape over the open passages using pressure sensitive tape (Fermi stock 1365-0979) and install the Caplugs (MA-351444).



Technician(s)





Date


6.4
Grit Blast the magnet in accordance with the General Grit Blasting Procedure (5520-OP-318953).



Technician(s)





Date

7.0
Construction Ball Pad Installation

7.1
Position the Construction Ball Pad (MA-331978) (Qty. 12) on the magnet as per the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Technician(s)





Date

7.2
Weld the Construction Ball Pad (MA-331978) on the magnet as per the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Clean the welds with a steel wire brush (Fermi stock 1246-0850) or equivalent.



Weldor






Date



Technician(s)





Date

7.3
Verify the position of the Construction Ball Pad (MA-331978) on the magnet as per the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Lead Person





Date

8.0
Beam Tube Component Installation

8.1
Install the Vacuum Chamber Bellows Assembly (ME-351423) (Qty. 1) on the Lead End.  Install the End Can Assembly (MC-351418) (Qty. 1) on the Return End.  Refer to the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Note(s):

For alignment and placement of the Beam Tube Components use the B2 Magnet Bellows Flange Locating Jig (MD-351489).



Technician(s)





Date

8.2
Weld the Vacuum Chamber Bellows Assembly (ME-351423) and the End Can Assembly

 (MC-351418) in accordance with the FMI B2-A Magnet Assembly



 (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Weldor






Date



Technician(s)





Date

8.3
Verify the position of the Vacuum Chamber Bellows Assembly (ME-351423) and the End Can Assembly (MC-351418) in accordance with the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Lead Person





Date


8.4
Install the Flange Cover (MA-125281) (Qty. 1) and the Flange Cover 6" Dia. (MA-351444) 


(Qty. 2).



Technician(s)





Date

8.5
Perform a leak check on the Beam Tube and its components.  Attach the Leak Detection Sticker or a facsimile to this traveler.


 EMBED Word.Picture.8  




Inspector





Date

9.0
Manifolding

9.1
Line-up the manifold parts with the leads.  Refer to the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).  Make adjustments as required.



Technician(s)





Date

9.2
Verify that the manifold parts installed in Step 10.1 are correct.  Refer to the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Lead Person





Date


9.3
Insulate around the potting cover or the insulation with Super 8 Cement (MA-116559).



Note(s):

Ensure that the beam tube ends are covered during the following Steps to prevent contamination.



Technician(s)





Date

9.4
Braze the joints as per 5520-ES-318973 using Sil-Fos 15 Rod.  Allow the brazed areas to air cool to 100°F.



Technician(s)





Date

9.5
Clean the braze joints with Scotch brite disks (Fermi stock 1202-2000) and small buffer.



Technician(s)





Date

9.6
Install the Holding Clamp (MB-71628) to the manifold tubes.



Technician(s)





Date

9.7
Verify that the manifold is assembled correctly.  Verify that the Holding Clamp placement is correct.  Refer to the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Lead Person





Date

10.0
Magnet Painting


10.1
Vacuum the magnet in preparation for painting.



Technician(s)





Date


10.2
Clean the beam tube using approved methods.



Technician(s)





Date

10.3
Paint the body of the magnet as per the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417) with Aqua Blue Enamel Paint (MA-351434).



Note(s):

All iron surfaces are to be painted.  Do not paint the Spherical Mounting Feet, Construction Ball Pads and the Survey Holes.


Technician(s)





Date

10.4
Paint the potting covers as per the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417) with Epoxy Paint (Resin MA-274444 and Catalyst MA-274445).



Lead Person





Date


10.5
Weigh the magnet using an under the hook scale or equivalent.  Record the magnet weight below.

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

	
	
	




Technician(s)





Date

10.6
Stencil the serial number and weight (Lbs.) in 1" characters centered on both sides of the magnet as per the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417) with Epoxy Paint (Resin MA-274444 and Catalyst MA-274445) using Flat White Enamel Paint (MA-351428 or equivalent).

Stencil the serial number without the rework dash number on the ends of the magnet above the beam tube using Flat Black Enamel Paint (Fermi Stock 1825-1300 or equivalent) or Brady Vinyl Permanent Adhesive Numbers (Stock B946 or equivalent).

EXAMPLE

"FMI MOD. B2 DIPOLE"

SERIAL NUMBER

FRD NUMBER

MAGNET WEIGHT



Technician(s)





Date

11.0
Final Inspection
11.1
Perform an electrical check of the main coils and record results below.

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	6.6 to 7.2 m(

	mΩ
	
	
	

	LS @ 1 KHz
	
	Reference Test Only


	mH
	
	
	

	Q @ 1 KHz
	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz
	
	Reference Test Only


	mH
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot

Coil to Core
	
	< 5 µA @ 1500 V
	µA
	
	
	

	Hipot Coil to Beam Tube
	
	< 5 µA @ 1500 V
	µA
	
	
	




Inspector





Date

11.2
Perform a Flow Check at a (P of 60 PSI and 100 PSI and record the results below.  Refer to the Mechanical (Flow) Inspection (5520-ES-318968).

	Magnet Flow Test
	Flow Cart Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	(P 60 PSI
	
	7.4 GPM
	gpm
	
	
	

	(P 100 PSI
	
	9.5 GPM
	gpm
	
	
	




Inspector





Date


11.3
Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.
Pass



Inspector





Date


11.4
Update the DSR.



Lead Person





Date

11.5
Purge the water passage using house air, until no water is present in the manifold.

Install the Caplugs 9X (MA-196795) and EC-22 (C-124117) on the manifold fittings.

Attach the Caplugs C-16 (MA-125281) (Qty. 2) to the magnet for installation after testing.

Install that the Flange Cover (MA-125281) (Qty. 1) on the Ion Pump Port.  Install the Flange Covers 6" Dia. (MA-351444) (Qty. 2) on the Beam Tube Flanges.  Refer to FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).



Inspector





Date


11.6
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet at the lead end on the manifold side and at the return end on the non-manifold side as per the FMI B2-A Magnet Assembly (Lower 2000 Series ME-351435 or Upper 2500 Series ME-351417).  Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.


[image: image1.wmf]f

FMI MOD. B2 DIPOLE
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ME-

XXXXXX                                Serial #

     Date Completed

Electrical Data

      Weight:

  

Lbs.

Resistance:

                 

mž

                100 Volt Ring:

Ls @ 1 KHz:

                 

mH

                Ls @ 100 KHz:

                 

mH

Q @ 1 KHz:

                Q @ 100 KHz:

Water Test Data

Hydrostatic check @ 500 PSI for 30 Minutes:

60 ² Psig

              GPM

100 ² Psig

            GPM

FERMI NATIONAL ACCELERATOR LABORATORY

TECHNICAL SUPPORT


Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

12.0
Production Complete

12.1
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, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

Main Coil Winding Traveler for the 100" MIR Quadrupole Magnet
Coil Serial No.



Page 
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Coil Type 


BDM Magnet Modification/Rework

Magnet Serial No.

 MERGEFIELD SerialNo - MERGEFIELD ReworkID 


Note(s):

 MERGEFIELD Notes 
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