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	Incorporated the use of clamps in step 3.9.  TRR No. 0048

Deleted steps 4.5 and 4.6, combined operation with step 4.7.  TRR No. 0052

Added description of measurement locations, added extra table to record additional measurements in step 4.18.  Changed length measurement step 4.18 to be taken with a stick micrometer (Starrett Part No. 128 or equivalent) instead of a measuring tape.  Changed the electrical chart on page 14 to record the equipment serial number at each step.
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Moved step 5.1 to before step 5.5, combined step 5.3 and 5.4.  TRR No. 0062

Deleted shims from step 4.2 (Top Weldment).  Changed tolerances in step 4.18.

TRR No. 0066

Changed electrical limits.  Added note to step 3.4 to clarify electrical test lead placement.

TRR No. 0069
	5/2/94

	
	
	

	B
	Incorporated a space to record the trim coil serial number on the electrical summary page.  Changed step 5.11 to read place coil in storage area.  Changed electrical summary page number references in all steps to page 15.  TRR No. 0080

Changed torque in steps 4.6 and 4.7 from 150 to 200.  Incorporated with associated drawings to parts kit step 2.0.  TRR No. 0083
	6/10/94
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	7/1/94

	
	
	

	D
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	11/17/94
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	Deleted record the electrical data from the OK to Proceed Tag on the summary page in 

Step 5.3.  Changed Step 3.12 to wrap the complete coil in shrink mylar.  Deleted the use of Shim MA-274452 in Step 4.2.  TRR No. 0292
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	Deleted Step 4.16 cured coil dimensions as per the Magnet Control Board Meeting 5/8/95 (Nelson Chester).  TRR No. 0367
	5/17/95
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	Incorporated visual check for shim placement to 4.6 during the tightening of the top plate.  Incorporated inspection for shim placement after Step 4.6 before installing the end plates.  Incorporated Step 1.6 ES&H Note.  TRR No. 0415
	8/29/95
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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 its 

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 all coil assemblies 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 List for the 100" Quadrupole Quadrant 3 Insulation 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
Main Coil Conductor Wrap Procedure
3.1
Transport a 100" Quadrant 3 Main Coil (ME-274853) supported on tape wrapped 2x4's from the coil staging area on a coil transport cart to the coil insulating area.  The coil serial number should match the serial number at the bottom of this traveler.  Visually inspect the coil for damage.

Record the Coil Serial Number





Lead Person





Date

3.2
Remove the wooden block clamps (MC-318703) (4 ea.).  Position the coil on the fourth-wound turns with the first-wound turns up as shown in Detail "A" and support under the fourth wound turn with tape wrapped 2x4's approximately 18" from each end.  Tape wrapped 2 x 4's are to be inserted between 
each of the turns approximately 18" from each end.  Insert the 2 X 4's in the following order; between 
Turn 3 and 4 FIRST, Turn 2 and 3 SECOND, Turn 1 and 2 LAST.  Spread coil and support individual turns with tape-wrapped 2 x 4's between turns to allow wrapping. 



Note(s):




Spread the coil a maximum of 4" between turns.



Technician(s)





Date
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3.3
Perform a bare coil resistance measurement only in the spread condition and record the results below.



Note(s):




Coil to be spread with no turn to turn contact.

All electrical test lead connections are to be made within 1" of the casting, refer to the diagram below.
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	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	1.20 m( to 1.33 m(
	m(
	
	
	




Inspector





Date

3.4
Apply one strip of .562 wide X .007 thick B-stage glass (MA-274964) on top of the second, third, and fourth-wound turns so that this strip will be located at all places between conductors.  Strips shall be trimmed to extend around the end turns and secured in place (approximately 12" apart) with 1/2" wide X .005 thick fiberglass adhesive tape (MA-225104).  Minimal amount of adhesive tape shall be used to the hold strips in place.



Note(s):




Adhesive tape is to be removed during the conductor wrapping.



Technician(s)





Date
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3.5
Apply one layer half-lapped 1" wide X .007 thick B-stage glass (MA-116567) to each long straight section, starting 1" from one end of the straight section and ending 1" from the opposite straight section.  This layer will over-wrap the MA-274964 strips on the second, third, and fourth-wound turns, as shown on Detail "B".  Remove any fiberglass adhesive tape (MA-225104) as the strips become secured.
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Note(s):

During wrapping, ensure that the B-stage glass strips don't overlap the radius of the conductor.


Technician(s)





Date

3.6
Apply one layer half-lapped 1" wide X .007 thick B-stage mica (MA-116569) to each end turn.  This layer shall overlap the B-stage glass (MA-116567) in the straight sections by a maximum of one half wrap around the conductor.  This layer will overwrap the MA-274964 strips on the second, third, and fourth-wound turns.  Remove any fiberglass adhesive tape (MA-225104) as the strips become secured.



Note(s):

Transitions between B-stage glass (MA-116567) and B-stage mica (MA-116569) must be made so that no area of the conductor is uninsulated, but additional build-up of the conductor is minimized.  The coil leads shall be wrapped with B-stage mica (MA-116569) completely, up to the end of the coil leads.



Technician(s)





Date

3.7
Visually inspect the conductor wrap insulation to ensure that the B-stage glass to B-stage mica transition areas are completely covered with no bare copper exposed. 



Lead Person





Date

3.8
Remove the coil spreading supports and collapse the coil straight sections back into four-conductor packages.  Remove the tape-wrapped 2 X 4's in the following order; between Turn 1 and 2 FIRST, Turn 2 and 3 SECOND, and Turn 3 and 4 LAST.  Starting from the non-lead end of the coil, clamp the coil package together.  Apply one layer half-lapped 2" wide X .002 thick tedlar (MA-116529) to the entire coil package.  All package surfaces shall be covered with tedlar (MA-116529) including the coil ends and the coil leads.



Note(s):

Half-lap overlap may be reduced at the outside radii of the coil ends so that additional build-up of tedlar (MA-116529) at the inside radii of the coil ends is minimized.  The 2" wide tedlar (MA-116529) may be slit to 1" wide at the coil ends if desired to minimize bunching.



Technician(s)





Date

3.9
Inspect the tedlar wrap to ensure uniform application and complete package coverage.



Lead Person





Date

3.10
Wrap the entire coil package with one layer half-lapped 1" wide X .002 thick hi-shrink mylar
 (MA-116530).



Note(s):




Shrink using heat gun, do not allow heat gun to become too hot.



Technician(s)





Date

3.11
Inspect the hi-shrink mylar wrap to ensure uniform application.



Lead Person





Date

3.12
Perform a Pre-Cure Electrical inspection and record the results below.

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	1.20 m( to 1.33 m(
	m(
	
	
	

	LS @ 1 KHz


	
	28 µH to 32 µH
	µH
	
	
	

	Q @ 1 KHz


	
	24.0 to 28.0
	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only
	µH
	
	
	

	Q @ 100 Hz


	
	Reference Test Only
	
	
	
	




Inspector





Date

4.0
Main Coil Curing Procedure

4.1
Setup the curing fixture (ME-274697) in the coil curing fixture set-up area for a 100" Quadrant 3 Coil 

as shown on (ME-274697), Sheet 2.  Record/check the curing fixture number below.




Fixture 1 


Fixture 2  

  


Technician(s)





Date


4.2
Verify that curing shims exist on the following cavity surfaces: .585 ± .015 wide x .031 ± .005 thick shims (MB-274766 or equivalent) shall be installed against the two narrow cavity surfaces for the full length of the base weldment assembly.  Narrow cavity shims shall be centered on the narrow cavity surface and held in place with Sicomet adhesive (MA-274442).
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Lead Person





Date

4.3
All coil contacting surfaces of the curing fixture and shims must be cleaned with isopropyl alcohol (Fermi stock 1930-0300) and heavy disposable wipes (Fermi stock 1660-2600 or equivalent).


Note(s):




Ensure any epoxy residues or build-ups from previous cures are removed.



Technician(s)





Date

4.4
Place the wrapped coil into the curing fixture assembly (ME-274697) and center the coil equally from each end within the fixture.



Technician(s)





Date

4.5
Lift the main top weldment (ME-274704) with the top weldment extensions (ME-274706) (Qty. 2) and the end plates (MB-274761 and MB-274760) using the attached hoist rings, and position over the curing fixture.  Lower the top weldment assembly while taking care to engage the two alignment pins (MB-274741).  Position the top weldment assembly so that the outside end plate surfaces are in contact with the inside coil end package surfaces.



Note(s):

Take care not to damage the coil or insulation during the placement or positioning of the top weldment assembly.



Technician(s)





Date

4.6
Install and tighten the top plate bolts finger tight.  Then, starting at the center of the fixture and moving toward each end, tighten the top plate bolts to 200 lb. ft. uniformly.



Note(s):

Ensure that the curing shims do not move while tightening down the top plate.  If the curing shims move, reposition them before continuing.



Technician(s)





Date


4.7
Inspect the position of the curing shims.  If the curing shims are not in the proper position remove the top plate and reposition the curing shims.



Inspector





Date

4.8
Install the quadrant 3 lead end clamp plate (MD-274762) at the lead end of the fixture and the return end clamp plate (MC-274701) at the return end of the fixture.  Tighten the clamp plate bolts to 200 lb. ft. uniformly.



Technician(s)





Date

4.9
Using the crane, lift the fixture NOT using the attached lifting hoist rings, place the fixture and the coil into the Wisconsin Oven for curing.



Technician(s)





Date


4.10
Operate the Wisconsin Oven in accordance with operating procedure 5525-OP-318966.



Note(s):




The operator must be approved to operate oven.




All operators must complete the items below before proceeding.




Check List 5525-FM-318959


 Completed




Operator's Log Book



 Completed




Volatiles Material Information Sheet

 Completed



Technician(s)





Date

4.11
Install thermocouples (thermocouple placement, 2 on fixture (one on lead end, one on return end), 1 in air/oven).  Cure coil at 300°F for three hours after reaching temperature.  Allow the coil and the fixture to cool to below 100°F.



Note(s):




No personnel should enter the oven after it reaches 100°F.



Technician(s)





Date


4.12
Verify that the coil cured @ 300°F for 3 hours.  Attach the Oven Cure Chart to the back of this traveler.



Lead Technician





Date

4.13
Remove the fixture from Wisconsin Oven using the crane, lift the fixture NOT using the attached lifting hoist rings and transport to the coil curing fixture set-up area.



Technician(s)





Date

4.14
Remove the top plate bolts and remove the main top weldment (ME-274704) using the attached hoist rings.  Remove the two extension top weldments (ME-274706) with end plates (MB-274760/1) attached.



Technician(s)





Date


4.15
Remove the cured coil from the fixture and place it on the coil clean-up table.  Remove the hi-shrink 

mylar and the tedlar from entire coil package.



Note(s):




Do not cut the mylar or tedlar to remove.



Technician(s)





Date

4.16
Visually inspect the cured coil for damaged insulation, visible bare copper, voids, air bubbles.



Pass

Fail



Inspector





Date

4.17
Perform a post-cure electrical check and record the results below.

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	1.20 m( to 1.33 m(
	m(
	
	
	

	LS @ 1 KHz


	
	28 µH to 32 µH
	µH
	
	
	

	Q @ 1 KHz


	
	24.0 to 28.0
	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only
	µH
	
	
	

	Q @ 100 Hz


	
	Reference Test Only
	
	
	
	




Inspector





Date

5.0
Final Insulation and Assembly Procedure
5.1
Clean the two end insulators (MB-274765), six straight insulators (MB-274766), and filler

 (MB-274763) with isopropyl alcohol (Fermi stock 1920-0300) and heavy disposable wipes
 (Fermi stock 1660-2600 or equivalent.)



Technician(s)





Date

5.2
Affix the filler (MB-274763) onto the cured main coil at the lead end with Sicomet adhesive
 (MA-274442) as shown on ME-274853, Sheet 2.  Affix the end insulators (MB-274765) onto the cured main coil at each end with Sicomet adhesive (MA-274442).  Elliptical curve of the end insulator must be oriented against the compound bend of the coil.  Refer to MA-274442 for ellipse identification and to ME-274853, Sheet 2 for part location.

Affix the straight insulators (MB-274766) onto the cured main coil in the straight sections with Sicomet adhesive (MA-274442).  Trim the length of the straight insulators to butt against end insulators and against the adjacent straight insulators without overlapping.  Note that one edge of these straight insulators must be held flush with the side of the cured main coil package as shown on
 (ME-274853), Sheet 2.



Technician(s)





Date


5.3
Transport a 100" Trim Coil with the "IQC1T" serial prefix (ME-318235) from the coil staging area to the coil insulating area using a coil transport cart.  Visually inspect for damage.  Attach the Trim Coil OK to Proceed Tag to the traveler.



Note(s):




Trim coil is to be handled by a minimum of two people.
Record the Trim Coil Serial Number





Lead Person





Date

5.4
Position the trim coil (ME-318235) onto the previously applied insulators and secure it in place with 1/2" wide X .005 thick fiberglass adhesive tape (MA-225104) as necessary.  The trim coil shall be oriented with the lead end at the cured main coil lead end, centered longitudinally, and with one edge of the straight sections held flush with the sides of the cured main coil package, as shown on
 (ME-274853), Sheet 2.



Note(s):




Trim coil is to be handled by a minimum of two people.


Technician(s)





Date

5.5
Apply one layer butt-wrapped 1" wide X .007 thick dry fiberglass (MA-116511), first to the coil leads and then to the entire coil package.  Remove any fiberglass adhesive tape (MA-225104) as the trim coil becomes secured in position. 



Technician(s)





Date

5.6
Inspect the dry fiberglass insulation to ensure uniform application and complete package coverage.



Lead Person





Date


5.7
Apply two layer half-lapped 1" wide X .007 thick dry fiberglass (MA-116511), first to the coil leads 

and then to the entire coil package.



Technician(s)





Date

5.8
Inspect the dry fiberglass insulation to ensure uniform application and complete package coverage.



Lead Person





Date

5.9
Perform a Final Electrical Inspection and record the results below.

Main Coil Electrical

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	1.20 m( to 1.33 m(
	m(
	
	
	

	LS @ 1 KHz


	
	28 µH to 32 µH
	µH
	
	
	

	Q @ 1 KHz


	
	24.0 to 28.0
	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only
	µH
	
	
	

	Q @ 100 Hz


	
	Reference Test Only
	
	
	
	

	100 Volt Ring


	
	
	
	
	
	

	Hipot Main Coil to

Trim Coil
	
	500 V @ < 5 µA
	
	
	
	


Trim Coil Electrical

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	600 m( to 620 m(
	m(
	
	
	

	LS @ 1 KHz


	
	500 µH to 1500 µH
	µH
	
	
	

	Q @ 1 KHz


	
	1.0 to 10.0
	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only
	µH
	
	
	

	Q @ 100 Hz


	
	Reference Test Only
	
	
	
	




Inspector





Date

6.0
Production Complete

6.1
Process Engineering verify that the FMI Quadrupole 100" Quadrant 3 Insulation Traveler

 (5520-TR-318824) 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

FMI Quadrupole 100" Quadrant 3 Insulation
Coil Serial No.
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