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	4.0
	Changed steps to checkboxes.
	1228
	9/17/01

	
	5.0
	Changed steps to checkboxes.
	
	

	
	6.0
	Changed steps to checkboxes.
	
	

	
	6.1
	Added “Tighten bolts for existing rods (closest to coil) finger tight, then tighten ¼ turn.”
	
	

	
	6.1
	Changed step to: “Install ¼” - 20 x ¾ HEX HD CAP SCREW (#1226-1505) with a ¼” FLATWASHER and a ¼” LOCKWASHER (#1218-1060) into Pole Spacers (#JZ01081702) and tighten screw until lockwasher is flat, then turn ¼ turn more.
	
	

	
	8.3
	Added Step.  Label the torque specifications for the spacer bolts in ½” letters as shown below.
	
	

	
	8.4
	Added Step.  Label the Magnet using ½” high stencils at its mid-section on both sides using White Enamel Paint (MA-351428).
	
	

	
	7.1
	Changed From: “If the Magnaprobe is oriented as shown below when held inside magnet gap, then the Top Lead is positive and the Bottom Lead is negative.  If the Magnaprobe orientation is reversed, then the Top Lead is negative and the Bottom Lead is positive.” To: “If the Magnaprobe is oriented correctly when held inside magnet gap (see Picture 7.1 below), then identify the coil lead that has the high or positive lead from the power supply with red electrical tape, and identify the coil lead that has the low or negative lead from the power supply with black electrical tape.”

Edit Picture 7.1 to reflect changes.
	1232
	9/17/01

	
	7.4
	Edit Picture to reflect changes in Step 7.1.
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	7.2
	Changed Electrical Wiring procedure and Drawing.
	1235
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	4.0
	Added unassembled electrical inspection
	1452
	5/2/02

	
	7.0
	Added unassembled electrical inspection
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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 product/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 for this production operation to this traveler.  Ensure that the serial number on the Parts Kit matches the serial number of this traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

3.0
Disassemble the Magnet

Caution:   Coil Wire may be Brittle.

DO NOT BREAK Coil Wire.
3.1 Label the cores and the coil with the serial number found at the bottom of this traveler.



Technician(s)





Date

3.2
If it is present, remove the sheet metal strip from the pole tip and discard using approved Fermilab procedures.



Technician(s)





Date

3.3
If it is present, remove the ground lug and ceramic wire connector and discard, using approved Fermilab procedures.
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Technician(s)





Date

3.4
Straighten and secure any loose or damaged laminations, if required.



Technician(s)





Date

3.5
Using the crane and approved lifting straps, place the magnet on its side.  Remove the four nuts on top in the four corners.  Remove the Top Core.  Using the crane and approved lifting straps, remove the Coil from the core and take to the Grit Blast booth.
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Technician(s)





Date

4.0
Inspection
4.1
Perform an electrical inspection on the coil removed from the core.

Note(s):

Ensure the coil is at least 3 feet from the nearest metal.

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

	Coil Resistance
	
	20.2 to 23.6 (
	(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	Ls @ 100 Hz
	
	For Reference Only
	H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	




Inspector





Date

5.0
Grit Blast the Coil

5.1
Check the appropriate box as each task is performed.

        Completed
Clean Coil with Ethyl Alcohol (Fermi Stock 1920-050000) and


 Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.


Mask off the coil leads and cooling vanes to prevent contamination


 during the grit blast process.






Grit Blast in accordance with the General Grit Blasting Procedure


 (5520-OP-318953), using #80 Grit Alumina H.B. Read & Co.



 or equivalent.








Remove the Coil from the grit blast booth.







Technician(s)





Date

6.0
Bake the Coil

Note(s):

Follow the Vacuum Oven procedures as per Large Vacuum

 Oven – Vacuum System Operation Procedure (5525-OP-318862).

6.1
Check the appropriate box as each task is performed.

        Completed
Pull the oven cart out of the Vacuum Oven and place the Coil on the cart.

Load the Vacuum Oven Cart into the oven as per the



 Vacuum Oven Cart Operation Procedure (5525-OP-318940).



Vacuum bake the Coils at 125( F overnight.

Vacuum Start Time/Date: 




Vacuum Stop Time/Date: 





Turn off vacuum pump and oven.






Move Coil to staging area to be cleaned and painted.




Clean Coil with Ethyl Alcohol (Fermi Stock 1920-050000) and


 Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.


Paint the Coil using Room Cure Epoxy (MA-274695).





Technician(s)





Date

7.0
Inspection
7.1
Perform an electrical inspection on the coil removed from the core.

Note(s):

Ensure the coil is at least 3 feet from the nearest metal.

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

	Coil Resistance
	
	20.2 to 23.6 (
	(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	Ls @ 100 Hz
	
	For Reference Only
	H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	




Inspector





Date

8.0
Magnet Re-Assembly
8.1
Check the appropriate box as each task is performed.

       Completed
Clean the Cores with Ethyl Alcohol (Fermi Stock 1920-050000).


Place the Coil in the bottom core cavity over the Pole Tip.

Ensure the Coil Leads are at the correct end as per General Assembly


 (LEP-620-MCH-0007-0-A).






Install the new Pole Spacers (JZ01081702) on the open side of the


 magnet as per General Assembly (LEP-620-MCV-0007-0-A).



Install the key that locks the Pole Tips.





Position the top core so that the Pole Tip goes inside of the coil center.


 Ensure orientation is correct.






Install ¼” - 20 x ¾ HEX HD CAP SCREW (#1226-1505) with a


 ¼” FLATWASHER and a ¼” LOCKWASHER (#1218-1060) into


 Pole Spacers (#JZ01081701) and tighten until lockwasher is flat


 then turn ¼ turn more.







Tighten bolts for existing rods (closest to coil) finger tight,



 then tighten ¼ turn.







Using the crane and approved lifting straps, stand magnet upright.




Technician(s)





Date

9.0
Electrical Wiring of the LEP Corrector


9.1
Check the polarity of the Coil Leads using a Valhalla Power Supply (4300B) or equivalent and a Mark II Magnaprobe (Edmund Scientific Part No. Y42217) or equivalent.  With the Power Supply OFF, attach each Coil Lead to the power supply.  Turn the power supply on to 2 Volts and 0.1 Amperes.



If the Magnaprobe is oriented correctly when held inside magnet gap


 (see Picture 7.1 below), then identify the coil lead that has the high or positive lead from the power supply with red electrical tape, and identify the coil lead that has the low or negative lead from the power supply with black electrical tape.
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Inspector





Date

9.2
Perform the following steps to wire the LEP Corrector:

IMPORTANT NOTE:  THIS DRAWING IS FOR REFERENCE ONLY!

IT IS NOT DRAWN TO ACTUAL SIZE!

READ THE TRAVELER FOR ACTUAL PROCEDURE AND PART NUMBERS.
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Install the Terminal Block

Note(s):

Terminal Blocks come in Pole Groups of two.

Coil lead locations may vary for each magnet.

Terminal Block should be centered between the coil leads.

1) Lay the magnet on its side with the lead wires standing up.

2) Ensure the bottom standoffs have a 1/16” dia. hole through all four pieces.

3) Make sure the surface of the Coil is clean.

4) Mix Room Cure Epoxy and Cab-o-sil to achieve a paste consistency.

5) Place a piece of masking tape around the Terminal Block.




 (Molex Beau Euro Style Connector Type C6012-601 with two poles) to cover the wire holes.

6) Place Epoxy on bottom of Terminal Blocks between stand-offs and in 1/16” dia. (center) hole.

7) Place approximately 1/16” – 1/8” of Epoxy on the Coil in the location that the Terminal Block will be placed. (See Drawing 7.2).

8) Position the Terminal Block (as per Drawing 7.2) and press into place.

9) Smooth remaining epoxy around Terminal Block, keeping level at bottom of masking tape.

10) Allow Epoxy to Cure, and then remove masking tape.

Terminal Block (Molex Beau Euro Style Connector Type C6012-601) Installed
Yes 

MCH Wiring

1) Mark the leads to indicate Red ( + ) and Black ( — ).

2) Gently remove the sleeve insulation by sliding it off of the wire.

3) If the bare wire has an external coating, strip away coating ½” from the end of the wire until clean bare wire is visible.

4) Connect the wires to the Terminal Block as shown in Drawing 7.2.

Note:

Do NOT bend the Leads until you have made sure that the wire is secure where it enters the coil.  Use needle nose pliers, but cover any serrations on the pliers to prevent transfer to the wire.

5) Place shrink tube (Fermi Stock # 1130-402000 or 1130-410000) on both leads to re-insulate wires.  (Shrink tube should be within ¼” of free end).

6) Slide a ½” RED shrink tube over the positive lead.

7) While the wire is secured, loop the extended wire from its start at the coil to its designated terminal connector in a half circle loop.
8) Insert the leads into their proper connector (See Drawing 7.2) and tighten the screw to secure.

9) Insert red and black flex leads in opposite end of connectors.  Red to red and black to black.  Tighten screws to secure.

10) Make a ¾” loop on both leads, as shown in Drawing 7.2, and bring both wires to a point on the angle iron at least 1” BELOW the core.  Attach a cable tie mount (#78F620) using a
 self-tapping screw 8 x 5/8” LG McMaster Carr. (#94060A196).

11) Slide over both red and black flex leads a 1” clear Tygon tubing sleeve.  Position the location of the sleeve on the wires so it is even with the location of the cable tie mount (#78F620).

12) Loop a cable tie (#78F583) through the cable tie mount (#78F620) and secure around wires & Tygon tube sleeve and then tighten.



Technician(s)





Date


9.3
Verify that the Electrical wiring is correct.



Inspector





Date


9.4
Verify the polarity of the magnet using a Valhalla Power Supply (4300B) or equivalent and a Mark II Magnaprobe (Edmund Scientific Part No. Y42217) or equivalent.  Mark the polarity of the Coil leads in the picture as found in step 7.1.



With the power supply turned off, connect the RED WIRE to the POSITIVE SIDE ( + ) of the power supply and the BLACK WIRE to the NEGATIVE SIDE ( - ) of the power supply.  Turn the power supply on to 2 Volts and 0.1 Amperes.  Magnaprobe should be oriented as shown below when held inside magnet gap.
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10.0
Final Electrical Inspection


10.1
Perform a Final Electrical Inspection of the LEP Corrector.

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

	Coil Resistance
	
	21.9 to 24.2 (
	(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	9.2 to 11.1 H
	H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to Core @ 500 VDC
	
	( 1000 (A
	(A
	
	
	




Inspector





Date

10.2
Label the torque specifications for the spacer bolts in ½” high letters or with a sticker on BOTH sides as shown in Drawing 8.2.



Technician(s)





Date

10.3
Label the Magnet using ½” high stencils at its mid-section on BOTH sides using White Enamel Paint (MA-351428) as shown in Drawing 8.2.

LEP CORRECTOR

MCH XXX (Serial Number)

WEIGHT 295 LBS.



Technician(s)





Date

10.4 Update the DSR.

Lead Person





Date


10.5
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet as per Drawing 8.2.  Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.
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11.0
Production Complete
11.1
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
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