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Revision
Revision Description
Date





A
Page 1 Included budget code and project codes.  Step 3.3, Deleted Awaiting D. Harding and replaced with Reference Test Only Not Subject to Limit Values.

Step 4.3, Deleted Awaiting D. Harding and replaced with Reference Test Only

Not Subject to Limit Values.  Step 5.8, Added measurement location numbers to table.

Step 6.8, Deleted ME-318372 and ME-318373 replaced with ME-318246.

Step 6.10, Deleted ME-318372 and ME-318373 replaced with ME-318246.

Added to note, Coil Lead Assemblies MD-331156 and MD-331158 may need to be bent ensuring proper alignment with the ceramic insulator.

Added part numbers, MD-331156 and MD-331158 to drawing.  Step 6.12, Deleted 

ME-318372 and ME-318373.  Step 7.1, Deleted word Acceptance and Per ES-318969 and ES-318967.  Changed limit values on electrical test from, Ls @ 1KHz 1.805mH - 1.995mH to 2.15mH - 2.23mH, Q from 2.66 - 2.94 to 3.8 - 4.6, Ls @ 100Hz from 2.47mH - 2.73mH to Reference Test Only Not Subject to Limit Values, Q from 10.26 - 11.34 to Reference Test Only Not Subject to Limit Values.  Step 7.2, Deleted refer to the mech...ES-318968.  Added formula for conversion from mL to GPM.  Step 7.5, after the word assemblies added Serial number and...

Reference DR No. MIS-0099 TRR No. 0277
1/6/95





B
Step 3.1 Added Attach "OK to Proceed" tags from the coils and core to this traveler.

Step 7.2 Changed hydrostatic pressure test from 1000 psi to 500 psi.

TRR No. 0338  Reference ECO No. 3790.
3/16/95





C
Step 3.3 Added after the word Tests; on those coils with "OK to Proceed" Tags more than twenty four (24) hours old.  Step 4.3 Added after the word Tests; on those coils with "OK to Proceed" Tags more than twenty four (24) hours old.

Added check boxes;  Electrical Data Transcribed from Half Magnet Traveler.  Electrical Tests Required.  Step 6.11 Deleted to conform to pen/ink revision of ME- 318246 by N. Chester.  

TRR No. 0356
4/24/95





D
Step 5.8 Changed; backleg gap measurements for locations 1 and 7 from centrally located to the side of the bolts located closest the end of the magnet assembly.  Step 7.2 Added; Record the flow cart number in the table provided and provided a location to record same.

TRR. No. 0384
5/23/95





E
Incorporated Step 7.4 to measure and record coil position.  Changed Step 7.3 to not require the conversion to milliliters if using the flow cart.  TRR No. 0420
10/2/95





F
Deleted Ceramic Insulator Tube (MB-318793), All references to ceramic/ceramic tube.

Replaced with Peek Insulator Tube (MB-331583).

Deleted Step 6.9 All references to brass ferrules.

Added new Step 3.3 Apply one coat of AR-2000 (MA-331641) sealer to the Buss Holder (MB-331003) and the Buss Insulators (MB-331004/MB-331101) ensuring that all machined surfaces are coated.

Incremented old 3.3 and other steps by 1.

TRR. No. 0445
11/10/95





G
Step 7.1 Per D. Harding E-Mail 2/9/96.  He has reviewed 41 Sextupole magnets to date and asks that we revise the Sextupole Final Inductance to 2.13-2.18mH at 1KHz and 2.58-2.63mH at 100Hz.

TRR. No. 0472
3/18/96





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 Sextupole Magnet Assembly with green Herculite (Fermi stock 1740-0100) when not 

being serviced or assembled.  Completed magnet assemblies are to be stored in the Sextupole 

Magnet Storage Area.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the 18" Sextupole Magnet 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
Lower Half Magnet Assembly (ME-318372)


Note(s):

Ensure that all coil leads are at the fixed end of the half core as 


identified by the serial number on the half core. 

X

3.1
Record in the table provided the item serial numbers used in the construction of the Lower Half 


Magnet.  Attach the "OK to Proceed" tags from the coils and core to this traveler.

Item Description
Item Serial Number

Lower Core (ME-318222)


Large Coil #4 (ME-318558)


Small Coil #5 (ME-318556)


Large Coil #6 (ME-318559)




Lead Person





Date


3.2
Using the overhead crane, the appropriate slings, and the Sextupole Magnet Roll - Over Assembly  

(MD-318360) position the Lower Half Magnet (ME-318372) on wood (4 X 4 's) in the up right 


position, (support feet on wood) in the Sextupole Magnet Assembly area.



Technician





Date


3.3
Apply one coat of AR-2000 (MA-331641) sealer to the Buss Holder (MB-331003) and the Buss 


Insulators (MB-331004/MB-331101) ensuring that all machined surfaces are coated.



Technician





Date

X

3.4
Ensure that the half magnet assembly is free of dirt, debris, damaged insulation/Tedlar/leads/bent 


laminations etc...  Perform the following Acceptance Electrical Tests on those coils with "OK to 


Proceed" Tags more than twenty four (24) hours old.  Record the results below and attach the 


printout to the back of this page.

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

7.69 - 7.84 mΩ





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

Reference Test Only

Not Subject to Limit Values





Q

@ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot

Coil to Ground

1.5 Kv @ < 5 µA






Electrical Data Transcribed from Half Magnet Traveler

Electrical Tests Required



Inspector





Date

XX

3.5
Verify that the previous steps (3.1 through 3.4) are within acceptable tolerances.

Pass


Fail



Lead Inspector





Date



Crew Chief





Date

4.0
Upper Half Magnet Assembly (ME-318373)


Note(s):

Ensure that all coil leads are at the fixed end of the half core as 


identified by the serial number on the half core. 

X

4.1
Record in the table provided the item serial numbers used in the construction of the Upper Half Magnet.

Item Description
Item Serial Number

Upper Core (ME-318223)


Large Coil #1 (ME-318386)


Small Coil #2 (ME-318238)


Large Coil #3 (ME-318385)




Lead Person





Date
4.2
Using the overhead crane, the appropriate slings, and the Sextupole Magnet Roll - Over Assembly 

(MD-318360).  Lift the half magnet assembly to clean the parting planes and keyways using 

KPC 820N (Fermi stock 1920-0770) and Heavy Disposable Wipers.  Place the Upper Half Magnet 

in the Sextupole Magnet Assembly area  Position the Upper Half Magnet (ME-318373) on wood 

(4 X 4 's) in the up right position (coils down on wood).



Technician





Date

X

4.3
Ensure that the half magnet assembly is free of dirt, debris, damaged insulation/Tedlar/leads/bent 


laminations etc...  Perform the following Acceptance Electrical Tests on those coils with "OK to 


Proceed" Tags more than twenty four (24) hours old.  Record the results below and attach the 


printout to the back of this page.

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

7.69 - 7.84 mΩ





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

Reference Test Only

Not Subject to Limit Values





Q

@ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot

Coil to Ground

1.5 Kv @ < 5 µA






Electrical Data Transcribed from Half Magnet Traveler

Electrical Tests Required



Inspector





Date

XX

4.4
Verify that the previous steps (4.1 through 4.3) are within acceptable tolerances.

Pass


Fail



Lead Inspector





Date



Crew Chief





Date

5.0
Magnet Assembly (ME-318246)
5.1
Using KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers clean the parting planes 

and key ways of the lower half magnet.


 EMBED Word.Picture.8  




Technician





Date

X

5.2
Visually verify that the parting planes and keyways of both half magnets are clean and free of 


dirt/debris/grease' etc...

Pass


Fail



Lead Person





Date


5.3
With respect to the ends of the half core, centrally locate two (2) Rods (MB-318708) within the 


key ways (one per side) of the lower half magnet.



Technician





Date


5.4
Using the overhead crane, the appropriate slings, and Lifting Eye (MB-318338) position the Upper 


Half Magnet (ME-318373) on the Lower Half Magnet (ME-318372).  Center the upper assembly 


on the lower assembly equalizing any mismatch between the fixed end and return end of the half 


assemblies.



Note(s):




If the core lengths are not equal, split the difference between the cores 




equally at both ends.




Ensure that the leads of both half assemblies are at the same end.



Technician





Date

X

5.5
Record in the table below the mismatch (core offset) at each end and sides of the cores.  Ensure 


that the two (2) Rods (MB-318708) are installed within the magnet assembly and do not extend 


beyond the ends of the core. 


Lead End

Return End

Right Side (Buss)




Left Side (No Buss)






Inspector





Date



5.6
Using the hardware called out on print ME-318246, assemble the half magnets, hand tightening 


the hardware.  Stabilize the torque on the hardware at 130 in/lbs. to 150 in/lbs.



Technician





Date

X

5.7
Record in the table below the mismatch (core offset) at each end and sides of the cores.


Lead End

Return End

Right Side (Buss)




Left Side (No Buss)






Inspector





Date

X

5.8
Starting at the lead end of the magnet assembly, measure and record in the table below the backleg 


gap in seven (7) locations on each side of the magnet.




Note(s):

Backleg measurements except for locations 1 and 7 will be centrally located between the socket head cap screws.  Backleg measurements at locations 1 and 7 will be made next to the socket head cap screws closest the end of the magnet assembly.
Lead End

No Measurement Location is to Exceed .010"


Left Side (No Buss)
Out of Tolerance
Pass
Fail
Right Side (Buss)
Out of Tolerance
Pass
Fail

1









2









3









4









5









6









7











Total



Total





Based on the totals in the above table, calculate the average gap for both sides.

Average

Not to Exceed .005"

Left Side (No Buss)
Out of Tolerance
Pass
Fail
Right Side (Buss)
Out of Tolerance
Pass
Fail












Inspector





Date

XX

5.9
Verify that the previous steps (5.1 through 5.8) are within tolerance.

Pass


Fail



Lead Inspector





Date



Crew Chief





Date

6.0
Manifolding Assembly (ME-318246)

6.1
Loosely attach the two (2) Lead Holders (MC-331005) to the Lead Adapter Tube (MC-331001) 


per (ME-318246).


 EMBED Word.Picture.8  




Technician





Date

6.2
Secure the lead adapter tube to the Sextupole Magnet Assembly per ME-318246.  Slide the lead 

holders into position per ME-318246 and tighten the socket head cap screws.


 EMBED Word.Picture.8  




Technician





Date


6.3
Wrap (half lapped) the Power Jumper Bus (MC-331002) using Fiberglass Adhesive Tape 



(MA-225104), stopping at the terminal blocks.


 EMBED Word.Picture.8  




Technician(s)





Date


6.4
Mix the required quantity of White Epoxy Paint (MA-274444) and Epoxy Paint Catalyst 



(MA-274445) at a ratio of one to one (1:1).



Technician(s)





Date


6.5
Using an Acid Brush (Fermi Stock 1254-0700) or equivalent, apply the mixed epoxy paint to all 


areas wrapped with fiberglass adhesive tape.



Technician(s)





Date

X

6.6
Ensure that the Power Bus complies with MC-331002.  Visually verify that the power bus is 


wrapped and painted per ME-318246.

Pass


Fail



Lead Person





Date

6.7
Connect the power jumper bus to the Sextupole Magnet Assembly per ME-318246.  Secure the 

power jumper bus to the upper half core with Bus Insulator - Upper (MB-331004) and Buss 

Holder (MB-331003).  Secure the power jumper bus to the lower half core with Bus Insulator -  

Lower (MB-331101) and Buss Holder (MB-331003).
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Technician(s)





Date

6.8
Attach the two (2) G-10 Spacer Block (MB-331024), one to the upper half and one to the lower 

half magnet per ME-318246.  Attach the Power Lead Insulator (MB-331006) to the power jumper 

bus per ME-318246.


 EMBED Word.Picture.8  




Technician(s)





Date


6.9
Install the Peek Insulator Tube (MB-331583) and the Adapter Assembly (MC-331159) per 


(ME-318246).



Note(s):

Coil Lead Assemblies MD-331156 and MD-331158 may need to be bent 


ensuring proper alignment with the peek insulator.
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Technician(s)





Date

XX

6.10
Visually verify that all the connections are correct, tight, and silver plated as per ME-318246.

Pass


Fail



Crew Chief





Date



Lead Inspector





Date

7.0
Final Inspection
X

7.1
Perform the following Electrical Tests.

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

16.2 mΩ ±1.0 mΩ





LS

@ 1 KHz

2.13 mH - 2.18 mH





Q

@ 1 KHz

3.8 - 4.6





LS

@ 100 Hz

2.58 mH - 2.63 mH





Q

@ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot

Coil to Ground

1.5 Kv @ < 5 µA







Inspector





Date

X

7.2
Perform a flow test of the Sextupole Magnet Assembly at a ∆P of 60 PSI and 100 PSI.  Record 



the Flow Cart Number in the table provided.
Flow Cart Number




Note(s):

If the flow test is performed using a flow cart equipped to read gallons per minute converting to milliliters is not required.  If the flow test is performed using a graduated milliliters cylinder perform the test for a period of ten seconds.

Conversion Formula
(.0002641 * mL) 6 = GPM



∆P 60 PSI   (> 120 mL)
(> .19 GPM)


  mL


  GPM



∆P 100 PSI (> 160 mL)
(> .25 GPM)  


  mL


  GPM


Perform a hydrostatic check of the joints at 500 PSI for 30 minutes.

Pass


Fail



Inspector





Date

X

7.3
Purge the water passage using house air, until no water is present in the manifold.  Install Cap 



Plugs (MA-125283) over the compression fittings

Pass


Fail



Inspector





Date

7.4
Using Measuring Fixture (ME-XXXXXX) and a 10' Measuring Tape (Fermi stock 1252-3000), 

measure the total length of the coil package, and record the measurement in the following table.  

Using a 6" Steel Scale (Fermi stock 1252-2050), measure and record the dimension from the half 

core to the end of the coil on the lead end.  Repeat the measurement for the return end.

Overall Coil Length

(Actual Dimension, with Fixture)
End of Coil to Half Core

(Lead End)
End of Coil to Half Core

(Return End)







Inspector





Date

XX

7.5
Verify that the previous steps (7.1 through 7.4) are within tolerance.

Pass


Fail



Lead Inspector





Date



Crew Chief





Date

7.6
Using the overhead crane, the under the hook scale, and the appropriate slings weigh the 


Sextupole Magnet Assembly and record the scale serial number and magnet weight in the table 

provided.  Stage the Sextupole Magnet Assembly in the staging area.

Scale Serial Number
Magnet Weight






Stencil the magnet assemblies serial number and weight on the magnet as per ME-318246.



Note(s):

Cover the Sextupole Magnet Assembly with green Herculite


 (Fermi stock 1740-0100).


Technician(s)





Date
8.0
Production Complete

XXX

8.1
Process Engineering verify that the FMI 18" Sextupole Magnet Assembly Traveler 




(5520-TR-318892) 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

XXX

8.2
Assembly verify that the FMI 18" Sextupole Magnet Assembly Traveler (5520-TR-318892) 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:



Assembly/Designee




Date

9.0
Attach the Process Engineering "OK to Proceed" Tag on the Sextupole Magnet Assembly.



Process Engineering/Designee



Date

10.0
Proceed to the next major assembly operation -  Sextupole Final Inspection  (5520-TR-318836).
Final Assembly Traveler for the 18" MIR Sextupole Magnet
Magnet Serial No.



Page 
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FMI 18" Sextupole Magnet Assembly
Magnet Serial No.




Page 
 of 21

_1023105702.unknown

_1023105704.unknown

_1023105706.unknown

_1023105707.unknown

_1023105705.unknown

_1023105703.unknown

_1023105701.unknown

