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	Reference Drawings(s):

FMI Small Quadrupole (SS Manifold)

Assembly ME-351400
Note: This traveler covers all SQ(x) Series Magnets for upgrading the

magnet manifold to a Radiation Hard Manifold (SS Manifold).
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	Revision
	Step No.
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	TRR No.
	Date

	None
	
	Initial Release
	N/A
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	A
	CvrPge
	Updated to present format
	1943
	11/21/07

	
	Revision
	Updated to present format
	
	

	
	5.4
	Acquire Cooling Tube Short (MB-445425) (5 ea) and Cooling Tube Long 
	
	

	
	5.5
	Updated:  To reflect back to Step 5.4 and to bend Cooling Tubes.
	
	

	
	7.0
	Updated to present format
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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 SQX Magnet Assemblies with green Herculite (Fermi stock 1740-0100) when not being 


serviced or assembled.  Completed assemblies are to be stored in the SQC Magnet Storage Area.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the SQx Magnet Series Radiation Hard (SS Manifold) Assembly 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
Incoming Electrical Inspection
X

3.1
Perform an incoming electrical on the magnet assembly.

	Magnet
	Resistance
	Ls @ 1 KHz
	Q @ 1 KHz
	60 PSI
	100 PSI

	SQA
	28.5 mΩ to

31.5 mΩ
	16.72 mH to 

18.48 mH
	2.47 to 

2.73
	>.3 GPM *

> 1.2 GPM ***
	> .39 GPM *

> 1.55 GPM ***

	SQB
	± 5% Sticker
	± 5% Sticker
	± 5% Sticker

	± 5% Sticker

	± 5% Sticker


	SQC
	36.86 mΩ to

40.74 mΩ
	± 5% Sticker
	± 5% Sticker
	>0.29 GPM*

>1.16 GPM ***
	>0.37 GPM*

>1.48 GPM***

	SQD
	± 5% Sticker
	±5% Sticker

	± 5% Sticker

	± 5% Sticker

	± 5% Sticker


	SQE
	55.86 mΩ to

61.74 mΩ
	55.48 mH to 

61.32 mH
	3.04 to 

3.36
	>.25 GPM *

> 1.00 GPM ***
	>.35 GPM *

> 1.35 GPM ***

	SQF
	± 5% Sticker
	± 5% Sticker

	± 5% Sticker

	± 5% Sticker

	± 5% Sticker



* Each Quadrant

*** Half Cores in Parallel

	Magnet Serial Number
	

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	See Table
	
	
	
	

	LS @ 1 KHz


	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	Q @ 1 KHz


	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	LS @ 100 Hz


	
	See Table
	
	
	
	

	Q @ 100 Hz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	100 Volt Ring
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	Hipot Coils To Core @ 

500V dc
	
	< 5µ Amps
	
	
	
	




Inspector





Date

4.0
Magnet Preparation
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Completed


4.1
Verify the type Manifold Block installed by part number.  Remove and



replace only if incorrect manifold block for Rad Hard Tubing


4.2
Prepare the magnet by removing the existing manifold including tubing and 



fittings as necessary.



Note:
Do not remove fittings which are brazed to the conductor.



Note:
Do not remove any conductor insulators (G-10, etc).


4.3
Clean all fittings of residue, sealing compound, and other materials used in the previous 



manifold assembly.



Technician(s)





Date

5.0
Magnet Buss/Manifold Assembly ME-196292/ME-351400
5.1
Attach to the upper half core and tighten them into place per ME-351400.

2 ea
Manifold Blocks
(MB-225274)

1 ea
Manifold Block Insulator 
(MA-351459)

2 ea
Machine Screw ¼-20 X 2 ¾”
(MA-220206)

4 ea
Washer Plane ¼”
(MA-343270)

4 ea
Hex Nut ¼-20
(MA-331253)


5.2
Attach the below listed parts to the Manifold blocks and tighten into place per



ME-351400.

2 ea
Pipe Plugs 
(MA-351306)

2 ea
Pipe Plugs 
(MA-351316)

8 ea
Connectors 
(MA-351389)



Technician(s)





Date


5.3
Attach eight (8) Peek Insulators (MA-351388) to the connectors at the manifold block and eight (8) 

Unions (MA-351390) to the peek insulators.  Tighten into position per ME-351400.



Warning:




See print ME-351400 for correct Tightening Method on all peek insulators.




Over tightening may cause damage to insulators.


Technician(s)





Date


5.4
Acquire Cooling Tube Short (MB-445425) (5 ea) and Cooling Tube Long MB-445426) (3 ea).



Acquire the following reference drawings:



MB-351475; MB-351476; MB-351477; MB-351478; MB-351479; MB-351480; MB-351481; 



& MB-351482



These dwgs will be used a reference for the final bending of the Cooling Tube.
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Technician(s)





Date


5.5
Using Step 5.4, dwg ME-351400 and the following table as a reference and print ME-351400, 


bend all Cooling Tubes to fit and manifold the magnet assembly.



Note(s):

All Stainless Steel Tubing is to be covered with Silicon Coated Insulation 


Tubing (MA-351473).

All pipe threads are to have Blue Thread Sealant (MA-351314) applied to 


them prior to installation.



Warning:




See print ME-351400 for correct Torque on all nuts (MA-351391).




Over tightening may cause damage to the connectors.
Manifold Block Orientation


 EMBED Word.Picture.8  




Note(s):




The following locations require the use of 1/4" Copper Gaskets (MA-351312).
	Manifold Block

Number
	Coil Type

And Location
	Part

Number
	Comments

	1
	3/4 Quadrant 1
	MB-351476
	None

	2
	3/4 Quadrant 4
	MB-351477
	None

	3
	8 Quadrant 3
	MB-351482
	Feed Through Clamp Support Block

	4
	8 Quadrant 4
	MB-351481
	Feed Through Clamp Support Block

	5
	3/4 Quadrant 3
	MB-351475
	Attach to Lower Core w/ Cable Tie Mount

	6
	3/4 Quadrant 2
	MB-351478
	None

	7
	8 Quadrant 3
	MB-351480
	None

	8
	8 Quadrant 1
	MB-351479
	None




Technician(s)





Date

X

5.6
Visually verify that the manifold of this magnet comply with print ME-351400.



Lead Person





Date

6.0
Final Inspection

X

6.1
Perform an electrical on the magnet assembly.

	Magnet
	Resistance
	Ls @ 1 KHz
	Q @ 1 KHz
	60 PSI
	100 PSI

	SQA
	28.5 mΩ to

31.5 mΩ
	16.72 mH to 

18.48 mH
	2.47 to 

2.73
	>.3 GPM *

> 1.2 GPM ***
	> .39 GPM *

> 1.55 GPM ***

	SQB
	± 5% Sticker
	± 5% Sticker
	± 5% Sticker

	± 5% Sticker

	± 5% Sticker


	SQC
	36.86 mΩ to

40.74 mΩ
	± 5% Sticker
	± 5% Sticker
	>0.29 GPM*

>1.16 GPM ***
	>0.37 GPM*

>1.48 GPM***

	SQD
	± 5% Sticker
	±5% Sticker

	± 5% Sticker

	± 5% Sticker

	± 5% Sticker


	SQE
	55.86 mΩ to

61.74 mΩ
	55.48 mH to 

61.32 mH
	3.04 to 

3.36
	>.25 GPM *

> 1.00 GPM ***
	>.35 GPM *

> 1.35 GPM ***

	SQF
	± 5% Sticker
	± 5% Sticker

	± 5% Sticker

	± 5% Sticker

	± 5% Sticker



* Each Quadrant

*** Half Cores in Parallel

	Magnet Serial Number
	

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	See Table
	
	
	
	

	LS @ 1 KHz


	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	Q @ 1 KHz


	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	LS @ 100 Hz


	
	See Table
	
	
	
	

	Q @ 100 Hz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	100 Volt Ring
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	Hipot Coils To Core @ 

500 V  DC
	
	< 5µ Amps
	
	
	
	




Inspector





Date

X

6.2
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.

	Flow Cart Serial Number
	

	Desired

∆P
	∆P Attained
	Minimum Flow

in GPM
	Attained Flow

in GPM

	60 PSI 
	
	GPM*

GPM ***
	

	100 PSI
	
	GPM*

GPM***
	


*  Each Quadrant.

***  Half Cores In Parallel.


Inspector





Date

X

6.3
Perform a hydrostatic check of the coils at 500 PSI for 30 minutes.  Refer to the Hydraulic Test 


Specifications (ES-331584).


Pass



Inspector





Date
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6.4
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet.  Place one label on the Lead End, Non-Mainfold Side, approximately 6” from magnet end.  Place the other label on the magnet on the Return End, Manifold Side, approximately 6” from magnet end. Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.

Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

6.5
Verify and Stencil (if required) the serial number and weight (Lbs.) in 1" characters centered on both sides of the magnet and on both ends using White Enamel Paint (MA-331911).

SQxXXX-X

WEIGHT XXXX LBS

6.6
Affix a stencil using White Enamel Paint (MA-331911) to both the lead and return 

ends of the magnet in either in ½” or 1" characters or Brady Label.  Use the size which

will fit appropriately on the end of the magnet.

SQxXXX-X



Technician(s)





Date

6.7
Update DSR Keywords (Location, Location Verified Date & Status) and make entry regarding work preformed.  If new Magnet series, Update Magnet Series and Serial Number also.  If the Process is a defined Rework Modification, update that field also.



Lead Person





Date

7.0
Production Complete

7.1
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 and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

SQx Radiation Hard Manifold Ass'y Traveler


Magnet Serial No.«SerialNo»-«ReworkID»

Notes: «Notes»
Page 
 of 13

_1023085699.unknown

