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	Step No.
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	TRR No.
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	N/A
	Initial Release
	N/A
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	A
	4.2
	New Step; 'Label Coil end with label from ProEng'
	1668
	10/14/04

	
	4.3
	Renumbered step and updated step to show if electrical is required.
	
	

	
	7.3
	New Step; 'Add 36" red and Black Power Leads to Terminal Strip'
	
	

	
	9.5
	Update dwg to show correct lead orientation.  See MCVB088-0
	
	

	
	
	
	
	

	B
	3.0
	New Section:  Added section to perform Radiation Survey
	1704
	1/11/05

	
	4.0
	Added: Caution: Paint Contains Lead, Use ES&H approved methods…..
	
	

	
	4.1
	Updated step:  Removed BOTH to One side.  Side will be the side with leads
	
	

	
	4.6
	New Step:  Remove and replace Upper Spacer Rod
	
	

	
	5.4
	New Step: Prepare coil for Heat Sink
	
	

	
	5.5
	New Step: Layout Coil for Heat Sink placement
	
	

	
	5.6
	New Step: Install/Glue/Clamp Heat Sink to Coil
	
	

	
	5.7
	New Step: Record time, minimum 12 hours.
	
	

	
	6.0
	Update Section to show building process in more detail
	
	

	
	
	Added: Caution: Paint Contains Lead, Use ES&H approved methods…..
	
	

	
	6.0
	Update Steps with information about position/orientation of half core & coil.
	
	

	
	6.2
	New Step:  Clean the parting plane and spray with Krylon Spray
	
	

	
	6.4
	Moved Step:   Now step 5.13
	
	

	
	6.9
	New Step:  Add Polyurethane Pad to secure coil movement as necessary between coil and core
	
	

	
	6.11
	New Step:  Verify parting plane gap is closed.
	
	

	
	7.0
	Removed Step:  Redundant.  Performed after wiring.
	
	

	
	8.0
	Updated section to include magnet leads per Dwg Rev D. (New Section 6.0)
	
	

	
	8.0
	Renumbered Section.  Update dwg to show leads and terminal block.
	
	

	
	8.1
	Reversed RED and BLACK Leads.
	
	

	
	9.0
	Added statements to clarify sticker placement, process flow.
	
	

	
	
	
	
	

	C
	3.3
	Change signature from Lead Person to Process Engineering/Designee
	1834
	7/28/06

	
	4.1
	Change  the statement “½” high stencils at its mid-section on BOTH sides using White Enamel Paint (MA-351428)” to read “using  labels supplied by Process Engineering”
	
	

	
	4.1
	Before step 4.2 added this NOTE:  Before proceeding determine if this magnet was rebuilt using TR 333641 rework traveler.  The rework is easily identified by the new black and red leads.  Those were installed during the rework process.  If the Magnet was rebuilt then proceed to step 4.4.
	
	

	
	4.4
	Remove statement and replace with the following:
If the Cores are damaged refer to this email for direction and contact Process Engineering before scrapping.  If the Cores are not damaged then proceed to the next step.

Subject: 

Re: LEP cores.

From: 

David Harding <harding@fnal.gov>

Date: 

Mon, 24 Jan 2005 11:41:56 -0600

To: 

Alexander Makarov <amakarov@fnal.gov>

CC: 

"Robert H. Jensen" <bobjensen@fnal.gov>

Scrap the cores that fall apart completely.  We have a pretty big collection of magnets to work with.  On subsequent magnets, decide whether it is less work to get another magnet or stick the old one back together.  In case we run out, we should hold the marginal cores that could be repaired with moderate effort. 

-Dave Harding 

Alexander Makarov wrote: 



Hi Dave, 

During the disassembly of two magnets to remove the old coil from the 
half cores, the half cores split apart (not just in one place, but many 
laminations fell off the core). These cores are made by gluing the 
laminations together without any tie bars, etc. Laminations are very 
rusty, which makes it difficult to glue back. Besides, it will be very 
hard to glue them back accurately without appropriate tooling. I would 
prefer to not use these cores. Do we have any spare magnets for the core 
replacement? 

Thanks, Sasha 


	
	

	
	4.7
	Changed required to read: if the Spacer Rod was not already replaced with MC-388488.  also corrected the part number for the Upper Spacer rod
	
	

	
	5.5
	Moved step 6.12 to step 5.5
	
	

	
	6.11
	Deleted this step, renumbered
	
	

	
	9.6
	Change signature from Lead Person to Process Engineering/Designee
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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

1.6
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.  



Process Engineering/Designee



Date

3.0
Hazard Survey
3.1
Perform a Radiation Survey and record results below.  Describe Location and Level of any “HOT” spots.









mR@ 1 Foot



Note(s):
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
3.2
After the coil is removed from the Magnet Half Cores, perform a Radiation Survey and record results below.  Describe Location and Level of any “HOT” spots.









mR@ 1 Foot



Note(s):
If coil is more than Radiation Class 1, contact your Supervisor immediately 




for further instructions.


Technician(s)





Date
3.3
Update the DSR.



Update DSR Keywords









Location











Location Verified Date









Status











Make entry regarding work performed.








Process Engineering/Designee



Date

4.0
Disassemble the Magnet


CAUTION:
GREEN PAINT ON MAGNET CONTAINS LEAD. 




DO NOT GRIND, SCRAP, OR OTHER METHODS TO REMOVE THE PAINT. 




USE ONLY APPROVED ES&H METHODS.  

4.1
Label the Magnet using  labels supplied by Process Engineering.
LEP CORRECTOR

MCVBXXX (Serial Number)

WEIGHT 265 LBS.



Technician(s)





Date

Note:

Before proceeding determine if this magnet was rebuilt using TR 333641 rework traveler.  The rework is easily identified by the new black and red leads.  Those were installed during the rework process.  If the Magnet was rebuilt then proceed to step 4.4.
4.2
If it is present, remove the sheet metal strip from the pole tip and discard using approved Fermilab procedures.



Technician(s)





Date
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4.3
If it is present, remove the ground lug and ceramic wire connector and discard, using approved Fermilab procedures.



Technician(s)





Date

4.4 If the Cores are damaged refer to this email for direction and contact Process Engineering before scrapping.  If the Cores are not damaged then proceed to the next step.

	Subject: 

Re: LEP cores.

	From: 

David Harding <harding@fnal.gov>

	Date: 

Mon, 24 Jan 2005 11:41:56 -0600


	To: 

Alexander Makarov <amakarov@fnal.gov>

	CC: 

"Robert H. Jensen" <bobjensen@fnal.gov>


Scrap the cores that fall apart completely.  We have a pretty big collection of magnets to work with.  On subsequent magnets, decide whether it is less work to get another magnet or stick the old one back together.  In case we run out, we should hold the marginal cores that could be repaired with moderate effort. 

-Dave Harding 

Alexander Makarov wrote: 



Hi Dave, 

During the disassembly of two magnets to remove the old coil from the 
half cores, the half cores split apart (not just in one place, but many 
laminations fell off the core). These cores are made by gluing the 
laminations together without any tie bars, etc. Laminations are very 
rusty, which makes it difficult to glue back. Besides, it will be very 
hard to glue them back accurately without appropriate tooling. I would 
prefer to not use these cores. Do we have any spare magnets for the core 
replacement? 

Thanks, Sasha 



Technician(s)





Date

4.5
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 dispose of properly.
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Technician(s)





Date


4.6
Perform a Radiation Survey of the coil once removed from the Magnet.  Record



Survey results in Step 3.2.



Technician(s)





Date


4.7
Remove and dispose properly of the Upper Spacer Rod with Upper Spacer Rod 



(MC-488488) if the Spacer Rod was not already replaced with MC-388488.
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Technician(s)





Date

5.0
Coil Inspection & Preparation
5.1
Select a new coil to use, and record the serial number here.



Serial number







Lead Person





Date


5.2
Label the Coil on the Lead End with a Coil Serial Number label.  Provide information to 


ProEng for label.  Label to be ‘Black on Yellow, Arial Black, 20 PT. Label to be less 



than 3” long



Apply Room Cure Epoxy over the label to seal label to the coil.
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Technician(s)





Date


5.3
Does the coil require an electrical inspection.








YES, Inspection Required

 
NO, Inspection Waived. List below 







why waived.



Examples for inspection being waived: recent electrical inspection in last 5 days




Lead Person





Date

5.4
Perform an electrical inspection on the coil, if required as per Step 5.2.

Note(s):

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

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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
	
	
	
	

	Ring Test @ 100 volts
	
	
	
	
	
	

	Hipot Main to Core
	
	< 5 µA @ 500 V
	µA
	
	
	




Inspector





Date

5.5
Insert the Coil End Spacers (MA-388885) into the coil as per the Coil Assembly Drawing using 5 minute epoxy.  Trim Coil End Spacers as necessary to fit prior to glueing.


Note:
Magnet shown in upright position for clarity.  
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Technician(s)





Date


5.6
Layout the centerline for both width and length on the coil for proper placement of



the Heat Sink.
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Technician(s)





Date


5.7
Prepare the coil for installation of the Heat Sink by removing any high points in the



Epoxy.



Caution:
Ensure during the high point removal, only minimal removal is done as




to not damage the coil.



Technician(s)





Date

5.8
Use Room Cure Filled Epoxy to attach the Heat Sink-Large (MC-388787) to the Coil.


Clamp the Heat Sink to the coil as necessary to ensure minimal gap. Ensure to maintain


Heat Sink position to coil during clamping.


Note:
Ensure surface of coil is smooth to obtain best contact between Coil and 



Heat Sink.
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Technician(s)





Date


5.9
A minimum of 12 hours is required for proper cure time of the room cure epoxy.



Record the time/date of installation of Heat Sink and the time/date for the removal



clamps below.

	
	DATE
	TIME

	START
	
	

	FINISH
	
	




Technician(s)





Date

6.0
Magnet Re-Assembly

CAUTION:
GREEN PAINT ON MAGNET CONTAINS LEAD. 




DO NOT GRIND, SCRAP, OR OTHER METHODS TO REMOVE THE PAINT. 




USE ONLY APPROVED ES&H METHODS.  

6.1
Clean the Cores with Ethyl Alcohol (Fermi Stock 1920-050000) or other approved 
methods.



Technician(s)





Date


6.2
Clean both Half Core Parting Planes to remove dirt and rust.  Then Spray with Krylon 


Protective Spray (MA-388598).


6.3
Place MCV Half Core on its side.  Ensure that the Upper and Lower Spacer Rods are



position as shown.



Note:
Ensure Parting Plane is clean and has been coated with Krylon Spray.
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Technician(s)





Date

6.4
Place the Coil in the bottom core cavity over the Pole Tip.  Center the coil longitudinally


on the half core.


Note:
Ensure the Coil Leads are facing up during installation.
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Technician(s)





Date

6.5
Install the Dowel Rod (MB-388497) into the Parting Plane.



Technician(s)





Date

6.6
Position the top core so that the Pole Tip goes inside of the coil center.



Note:
Ensure Parting Plane is clean and has been coated with Krylon Spray prior 




to installation.



Note:
Ensure that the Upper Spacer Rod is Part No. MC-388488.
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Technician(s)





Date


6.7
Add Polyurethane Pad (MA-412006) between Coil and Core to secure coil within the 


cores as necessary.  Add Polyurethane Pad only as necessary to secure coil.



Note:
Trim Poly Pad as necessary to ensure proper fit. Ensure assembly pressure




is adequate to close cores, but not bend the angle brackets.



Technician(s)





Date

6.8 Tighten (finger tight) bolts for Upper and Lower Spacer Rods.



Technician(s)





Date

6.9
Tighten bolts for Upper Spacer Rod ¼ turn after lock washer is flat.



Technician(s)





Date

6.10
Tighten the Lower Spacer Rods to 25 ft/lbs



Technician(s)





Date

6.11
Using the crane and approved lifting straps stand magnet upright.


Note:
Magnet will be shipped with the coil UP.

[image: image9.emf]


Technician(s)





Date

7.0
Wiring
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7.1
Install the Terminal Strip connector as per the Magnet Assembly Drawing (MD-388627) to the core using a SHCS #6-32x.75”.



Technician(s)





Date


7.2
Install Coil Lead Wire /Red (MA-388649) and Coil Lead Wire /Black



(MA-388650) to the terminal block.  



Note:
Ensure the Black Coil Lead is connected to the terminal position closest to the 




coil.



Technician(s)





Date


7.3
Cut one 36” length of Magnet Lead wire/Red (MA-388649) and one 36” length of 


Magnet Lead wire/Black (MA-388650).  Strip all lead wire ends.



Technician(s)





Date


7.4
Install one Ring Terminal (MA-331568) onto one red/one black lead wire.



Technician(s)





Date


7.5
Install the Black Magnet Lead Wire into the terminal connector.  Match the Black 


Magnet Lead wire with the Black Coil Lead Wire within the Terminal Block.



Technician(s)





Date

7.6
Install the Red Magnet Lead Wire into terminal connector. Match the Red Magnet


Lead wire with the Red Coil Lead Wire within the Terminal Block.



Technician(s)





Date


7.7
Verify that the Electrical wiring is correct.



Inspector





Date

8.0
Inspection


8.1
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.

[image: image11.emf]


Inspector





Date

9.0
Final Electrical Inspection


9.1
Perform a Final Electrical Inspection of the LEP Corrector.

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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
	
	
	
	

	Ring Test @ 100 volts
	
	
	
	
	
	

	Hipot Main to Core
	
	< 5 µA @ 500 V
	µA
	
	
	




Inspector





Date

9.2
Label the torque specifications for the spacer bolts in ½” high letters or with a sticker on BOTH sides.  



Technician(s)





Date

9.3
Label the magnet as “Paint contains lead”. (ProEng Supplied Label)



Technician(s)





Date

9.4
Ensure that a Magnet Serial Number (ProEng Supplied) label, the Magnet Type, and the weight to both sides of the magnet.  See picture in Step 9.7.
Technician(s)





Date


9.5
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.


[image: image12]


Inspector





Date


9.6
Affix magnet bar code labels (ProEng Supplied) to the magnet.



Process Engineering/Designee



Date


9.7
Ship magnet with coil on top. Verify that the magnet is labeled correctly.


Inspector





Date

9.8
Update the DSR.



Update DSR Keywords









Location











Location Verified Date









Status











Make entry regarding work performed.





Lead Person





Date

10.0
Production Complete
10.1
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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*With a positive current into the RED lead, the magnetic field points away from this label*
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HiPot Coil To Core @ 500VDC
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Previous Serial No(s):  MCV000





Q @ 100Hz:





Ls @ 100Hz:





Q @ 1kHz:





Ls @ 1kHz:





DC Resistance:





Magnet Weight:  265.00Lbs.
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Paint Contains Lead
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For this step the Coil is not installed in the Magnet as shown in drawing





For this step the Coil is not installed in the Magnet as shown in drawing
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