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	TD / E&F Process Engineering
	Bob Jensen / Designee
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Revision Page
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	1/3/02

	
	
	
	
	

	A
	3.4
	Change Main Coil Electrical to Full Magnet Electrical
	1328
	1/14/02

	
	
	Changed hipots from XXX to 500 VDC.
	
	

	
	
	Changed hipot from Coil to Thru Bus to Coil to Core
	
	

	
	3.5
	Added step for hipot failure to ‘float’ the manifold.
	
	

	
	5.4
	Remove/Sandblast manifold insulators and spray with crystal clear.
	
	

	
	7.13
	New step to re-install manifold insulators.
	
	

	
	8.1
	Change Main Coil Electrical to Full Magnet Electrical
	
	

	
	
	Changed hipots from XXX to 500 VDC.
	
	

	
	
	Changed hipot from Coil to Thru Bus to Coil to Core
	
	


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
Magnet Acceptance
X
3.1
Verify that the serial number stamped on the magnet matches the serial number at the bottom of this traveler.  Record any serial numbers visible on the magnet.  Visually inspect magnet for damage.  If any out of the ordinary conditions exists notify your supervisor.

	Component
	Component Serial Number
	Remarks/Location

	Magnet
	
	Stamped on the Magnet Serial Number Plate.

	Previous Magnet Serial Number
	
	If Applicable/Known.



	Upper Core
	
	If Applicable/Known.

	Lower Core
	
	If Available/Known.

	Coil
	
	If Available/Known.

	Coil
	
	If Available/Known.

	Coil
	
	If Available/Known.

	Coil
	
	If Available/Known.




Lead Person





Date


3.2
Remove and save for later installation, any protective covers, either from lead or

non-lead end of the magnet.



Technician





Date

3.3
Take digital pictures of the magnet.  One each of the magnet manifold/lead end, side view, and non-lead end of magnet. Store digital images of magnet in database.



Inspector





Date

X
3.4
Perform an Acceptance Electrical and record results below.

Full Magnet Electrical

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

	Resistance
	
	XXX m(
	m(
	
	
	

	LS @ 1 KHz
	
	XXX mH
	mH
	
	
	

	Q @ 1 KHz
	
	XXX to XXX
	
	
	
	

	LS @ 100 Hz
	
	XXX mH
	mH
	
	
	

	Q @ 100 Hz
	
	XXX to XXX
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot Coil to Core
	
	500 VDC @ < 5 µA
	µA
	
	*
	* - see step 3.5


3.5
If the hipot fails, ‘float the manifold’ and re-hipot.  If ‘floated manifold’ passes, remove all manifold to core insulators. Removed manifold insulators will be processed in step 5.4



Inspector





Date

X
3.6
Perform a Baseline Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.

	Flow Test
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	> 7.4 GPM
	
	
	
	

	∆P 100 PSI
	
	> 9.8 GPM
	
	
	
	




Inspector





Date

X
3.7
Perform a hydrostatic check of the water manifold at 350 PSI for 30 minutes.


Pass


Fail



Inspector





Date


3.8
Verify and approve steps 3.1 to 3.7 meet acceptable magnet limits and the magnet can



proceed.



Responsible Authority/Physicist/Magnet Engineer


Date
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LEP Quadrupole Magnet Lead End View

4.0
Magnet Dis-Assembly Preparation

CAUTION:
BEAM TUBE CONTAINS LEAD AND APPROVED ES&H GUIDELINES




MUST BE FOLLOWED.


CAUTION:
MAGNET PAINT CONTAINS LEAD AND APPROVED ES&H




GUIDELINES MUST BE FOLLOWED.
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NOTE:

DO NOT REMOVE ANY EXISTING MAGNET DESIGNATIONS, 

STICKERS, LABELS, ETC.

4.1
Remove any existing electrical bus wire which are attached to the magnet.



4.2
Remove any existing water/electrical mounting bracket from magnet.




Note:
Ensure aluminum manifold tubing from magnet to water/electrical

mounting bracket is not damaged during removal.
4.3
Remove magnet tripod support or girder from the bottom of the magnet.




Refer to Dwg 06LEPMQA 9001-0 for bolt hardware detail



Technician(s)





Date

5.0
LEP Quadrupole Hardware Removal/Construction Pad Preparation

CAUTION:
MAGNET PAINT CONTAINS LEAD AND APPROVED ES&H




GUIDELINES MUST BE FOLLOWED.
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5.1
Remove existing alignment/survey fixtures as per below diagram.



5.2
Layout/prepare the magnet surface for welding of  the Pad - Construction 


Balls (MA-331978) (Qty. 16) on the magnet 
as per the LEP Quadrupole 

Magnet (MQA) Assembly (6755.120-ME-389930).


5.3
Layout/prepare the magnet surface for welding of magnet lifting 



hardware (4 ea)(supplied by Magnet Engineer) as per 6755.120-ME-389930 

(supplied by Magnet Engineer).



Technician(s)





Date


5.4
If manifold to core insulators have been removed (see step 3.4), process the manifold 

insulators in the following order:

5.4.1
Lightly sandblast all manifold insulators to remove dirts, dusts, and other


contaminants.

Note:
Ensure areas which clamp around the aluminum manifold tubing

(including through holes, which can be reamed) are cleaned of 

contaminants, including aluminum oxide.

5.4.2
Using Clear Acrylic Protective Coating (Fermi Stk No. # 1825-0500), 


lightly spray the entire manifold insulator and allow to dry for a minimum 

of  2 - 3 hours before installing.



Technician(s)





Date

6.0
Pad - Construction Ball and Magnet Feet Installation
6.1
Position the Pad - Construction Balls (MA-331978) (Qty. 16) on the magnet 


as per the LEP Quadrupole Magnet (MQA) Assembly (ME-389930.



Technician(s)





Date

X
6.2
Verify the position of the Pad - Construction Balls (MA-331978) (Qty. 16) on 



the magnet as per the LEP Quadrupole Magnet (MQA) Assembly (ME-389930).



Lead Person





Date

6.3
Weld the Pad - Construction Balls (MA-331978) (Qty. 16) on the magnet 

as per the LEP Quadrupole Magnet  (MQA) Assembly (ME-389930).



Weldor






Date



Technician(s)





Date


6.4
Position the magnet lifting hardware on the magnet as per LEP MQA Magnet 

Modifications Dwg #6755.120-ME-389930 (supplied by Magnet Engineer).



Technician(s)





Date

X
6.5
Verify the position of the magnet lifting hardware (Qty. 4) on the magnet as per the LEP Quadrupole  Magnet (MQA) Assembly (ME-389930)(Supplied by Magnet Engineer).



Lead Person





Date

6.6
Weld the magnet lifting hardware (Qty. 4) on the magnet as per the LEP Quadrupole Magnet  (MQA) Assembly (ME-389930)(Supplied by Magnet Engineer).



Weldor






Date



Technician(s)





Date

6.7
Clean the welds with a Stainless Steel Wire Brush (Fermi Stk No. #1246-0860), Isopropyl

 Alcohol
 (Fermi Skt No. #1920-0300) and Kimwipes (Fermi Stk No. #1660-2500) to remove 

any and all dirt and foreign materials.



Technician(s)





Date

7.0
Magnet Dis-Assembly/Re-Assembly
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7.1
Remove Upper to Lower magnet power bus bars. Refer to Dwg 612RM00597.


Note:
Power bus bars will be reused during re-assembly of magnet.


Note:
Upper to Lower jumper bars may have been welded and bolted





together.  Remove any weld prior to removal of bolts.
7.2
Remove Upper to Lower Magnet manifold plumbing.  This will be reused during



re-assembly of magnet.


7.3
Remove magnet half side clamps.







Note:
 Prior to removal, mark side clamps locations on magnet half core to 

ensure proper placement during re-assembly.



Note:
Kapton film installed in the magnet parting plane must be saved and




re-used during magnet re-assembly.


7.4
Remove magnet top half using approved ES&H lifting procedures.



7.5
Remove any Beam Tube supports/brackets from the magnet and the beam tube.

.



Technician(s)





Date

X
7.6
Remove the beam tube.










CAUTION:
USE APPROVED ES&H LEAD GUIDELINES FOR REMOVAL





AND DISPOSAL OF THE BEAM TUBE.



Lead Person





Date


7.7
Visually inspect the inside of the magnet for damage, and notify the


 

Production Manager if damage is noticed.


7.8
Remove any approved wiring from the coils/half magnets.





7.9
Vacuum clean all insides surfaces of both magnet halves to remove



any lead,  dust, or other contaminants.



CAUTION:
USE APPROVED ES&H LEAD GUIDELINES FOR 

REMOVAL OF LEAD CONTAMINANTS.


7.10
If rust is present on the pole tips, using approved methods clean the





pole tips.  Then spray the pole tip using Krylon Crystal Clear or equivalent



Fermi Stk No. #1825-0500.


7.11
Re-install Upper Magnet half onto Lower Magnet half.






Note:  Ensure Kapton film between parting plane is re-installed.


7.12
Re-install magnet side clamps and torque to 50 lbs/ft of torque.






Note:  
When torqueing, start from center and work toward both ends of the




magnet while alternating from side to side.


7.13
Re-install manifold insulators (if insulators have been removed)



7.14
Re-install water manifolding.









Technician(s)





Date


7.15
Re-install electrical bus work, bolt together and weld together (as necessary).




Technician(s)





Date



Weldor(s)





Date

8.0
Final Inspection

X
8.1
Perform an electrical check of the main coils and record results below.

Full Magnet Electrical

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

	Resistance
	
	XXX to XXX m(
	m(
	
	
	

	LS @ 1 KHz
	
	XXX to XXX mH
	mH
	
	
	

	Q @ 1 KHz
	
	XXX to XXX
	
	
	
	

	LS @ 100 Hz
	
	XXX to XXX mH
	mH
	
	
	

	Q @ 100 Hz
	
	XXX  to XXX
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot Coil to Core
	
	500 VDC @ < 5 µA
	µA
	
	
	




Inspector





Date

X
8.2
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.

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

	∆P 60 PSI
	
	> 7.4 GPM
	GPM
	
	
	

	∆P 100 PSI
	
	> 9.8 GPM.
	GPM
	
	
	




Inspector





Date

X
8.3
Perform a hydrostatic check of the manifolding at 350 PSI for 30 minutes.


Pass


Fail



Inspector





Date

X
8.4
Purge the water passage using house air, until no water is present in the manifold. 



Seal the ends of the manifolding. 



Inspector





Date


8.5
Verify and approve steps 8.1 to 8.4 meet acceptable magnet limits and the magnet can



proceed.



Responsible Authority/Physicist/Magnet Engineer


Date

9.0
Magnet Final

9.1
Vacuum the magnet.



Technician(s)





Date


9.2
Repaint the magnet only in areas needing touch-up painting.  These areas are defined



as those having rust, no paint, large scratches, new hardware installation, and other 

areas without paint.



Technician(s)





Date

9.3
Weigh the magnet using an under a hook scale or equivalent.  Record the magnet weight below.

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

	
	
	




Technician(s)





Date

9.4
Stencil the serial number and weight (Lbs.) in 1" characters centered on both sides of the magnet and on both ends as per the LEP Quadrupole Magnet (MQA) Assembly (6755.120-ME-389930) using White Enamel Paint (MA-331911).

Note(s):

The magnet serial number is stamped on the magnet and is indicated at the base of this traveler.

Top, bottom and both sides (1")

MQAXXX-1

LEP Quadrupole

WEIGHT XXXX LBS

Lead and Return End (1/2")

MQAXXX-1



Technician(s)





Date


9.5
Re-install lead end and/or return end protective covers, if magnet came with protective covers.



Technician(s)





Date

X
9.6
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet as per the LEP Quadrupole Magnet (MQA) Assembly (6755.120-ME-389930).  Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.
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Inspector





Date

10.0
Production Complete

10.1
Process Engineering verify that the LEP Quadrupole Magnet (MQA) Rework/Modification Traveler (5520-TR-333651) 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.
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Coil Type 


LEP MQA Quadrupole Magnet Rework/Modification
Magnet Serial No.

MQA
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