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Revision Page
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	5/4/04

	
	
	
	
	

	A
	6.3
	Added  Technician sign-off and date
	1641
	6/10/04

	
	6.4
	Added Flow GPM Limit value
	
	

	
	8.1
	Added Resistance Limit value
	
	

	
	8.2
	Added Flow GPM Limit value
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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.  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
Conductor Preparation
3.1
Acquire 2 ea reels of copper conductor (MA-186587) 0.4096” Square w/0.229” hole.



Technician(s)





Date

X
3.2
Perform a BB Inspection of the 0.4096 sq. conductor (MA-186587) cooling passage



with a 0.188" diameter ball bearing.  Cover the exit hole on the reel of conductor with a rag or 



slide a glove over the end of the conductor to catch the ball bearings.  Use minimum required 



air pressure (1 to 10 psi.) to test the reel of conductor.

Reel #1

Pass


Fail

Reel #2

Pass


Fail

Note:
If the BB Inspection fails notify supervisor.


Lead Person





Date

X
3.3
Perform a Height and Width Dimension Check of each conductor reel.

	Conductor

No. #
	Dimension
	Limit

(Bare Conductor)
	Actual Measurement
	Pass
	Fail
	Out of 

Tolerance

	#1
	Height
	0.4056" to 0.4136”
	
	
	
	

	#1
	Width
	0.4056" to 0.4136”
	
	
	
	

	#2
	Height
	0.4056" to 0.4136”
	
	
	
	

	#2
	Width
	0.4056" to 0.4136”
	
	
	
	




Inspector(s)





Date

3.4
Transport the 2 ea conductor reels to the grit blast booth.  Grit blast the conductor reel to remove

oxidation, dirts, grease, and other contaminents using approved methods.


Note:
Conductor reel ends are to be protected with approved materials/methods.



Technician(s)





Date


3.5
After Grit Blasting, remove protective materials from ends of conductor.  Use house air and 



approved methods, blow clean the water passage of any grit blasting materials.



Note:
After grit blasting, copper conductor shall be handled using gloves to




prevent contamination.



Technician(s)





Date

4.0
Coil Winding Table Setup

4.1
Prepare the Accumulator Skew Sextupole Coil Winding Fixture Assembly (ME-351738).  


All coil contacting surfaces of the fixture must be cleaned with KPC 820N 


(Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi stock 1660-2600) or 


equivalent.

4.2
Clean the Coil Winding Table Base Plate with KPC 820N (Fermi stock 1920-0705) 


and Heavy Disposable Wipers (Fermi stock 1660-2600) or  equivalent.

4.3
Apply one Layer of 0.002” adhesive backed Kapton Tape to the top of the base plate

of the winding table (ME-351738).


4.4
Apply one layer of  0.002” adhesive backed Kapton Tape to the Coil Winding 



Mandrel (ME-351740). 






4.5
Install the Coil Winding Mandrel (MD-412221) on the Coil Winding Table and Secure



with Soc H’d Cap Screw  ½-13” x 8” long (2 ea).

4.6
Set the adjustable tensioning arm on the spindle to the halfway point.  Position the 


winding fixture so that the transition is facing the tensioning arm.  Turn the fixture so 


that the transition step is vertical to the winding table.
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Technician(s)





Date

4.7
Using the overhead crane and appropriate lifting device, position one conductor reel on the Tensioner Spindle.


Note:
Handle conductor reels with clean approved lifting equipment.  Also, coils should



be handled with white, clean gloves.



Technician(s)





Date

5.0
Coil Winding /Winder Set-Up 

Note(s):
For all subsequent operations of the winding table refer to the Large Turn Table (Winding Table) Operation Procedure (5525-OP-318944).
[image: image1.wmf]Tensioner Spindle
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At no time is a hammer to be used directly against the insulated conductor.

Ensure that there is NO TWIST in the conductor.

5.1
Set up the Coil Insulating Wrapper II (ME-351226) onto the conductor as close to 

the end as possible. Insulate approximately 10 feet of conductor starting from the reel end 

with fiberglass tape (MA-116511) with a one layer, half lapped wrap as per Accumulator 

Skew Sextupole Coil Dwg (ME-351846).

Note:
Visually inspect the conductor prior to insulating.  Clean with Isopropyl Alcohol


and Scotch Pads to remove grit blast residue and imperfections in the copper.



Technician(s)





Date

5.2
Position the conductor into the winding fixture and clamp into position.



Note:
Use Tooling Clamps to hold conductor into position during winding.  Do Not clamp 

directly on the conductor, use a block of G-10 to prevent damage to the insulated conductor.



Note:
Ensure a conductor lead length of a minimum of 30” past the end of the Winding Fixture. 



Note:
Ensure Winding Shoe Inner/Outer Layer Transition is mounted on End Mandrel




on the opposite end of the start of the coil winding.
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Technician(s)





Date

5.3
Engage the adjustable tensioning arm, backing it away from the fixture, increase the pressure on the Phenolic block until the gage reads 200 lbs. force (± 50 lbs. not to exceed 250 lbs. force) and stop the tensioning arm.



Technician(s)





Date

5.4
Engage the winding table in the clockwise direction for 90°, use minimum hammer force necessary to form the turn to the fixture and avoid conductor and/or insulation damage.  Monitor the clamping cylinder pressure so that the load cell gauge reads 200 lbs. force ± 50 lbs.  Maximum pressure should not exceed 250 lbs. force.  Adjust the pressure to the clamping cylinder as necessary.



Technician(s)





Date

5.5
Adjust the pressure valve to maintain the tensioner clamping cylinder at 200 lbs. force ± 50 lbs. as winding continues for the next 180°, then stop.  Ensure that the maximum readings do not exceed 250-lbs. force.  Use minimum hammer force necessary to form the turn and avoid conductor and/or insulation damage.



Technician(s)





Date

X
5.6
Verify that the tension of the conductor load cell gauge reads 200 lbs. force ± 50 lbs. measured during the continued winding table rotation.  Ensure that the maximum readings do not exceed 250-lbs. force.

Record Actual Tension




Pass

Fail



Lead Person





Date

6.0
Coil Winding:

You are winding a 2 Layer, 10 Turn Coil, which uses 0.4096” Square w/ 0.229” hole conductor.  You will use approximately 126’ of conductor, which will require approximately 1 conductor splices. In the Inner Layer Conductor Turn #1, will use a conductor ramp upward.  In the Outer Layer, Conductor Turn #10, you will use a conductor ramp downward. (See diagram below). Splices will be in the coil straight section (not turns) and are to be brazed using SilFos-15. Braze joints will be cleaned and checked for proper dimensional size.  The conductor will have a water flow and hydrostatic test after the brazing of the splice.  An in-line Wrapping machine will be used and the conductor will be insulated with one layer half-lapped fiberglass tape during the coil winding. Refer to Coil Winding Dwg ME-351846.
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Note(s):
At NO TIME during the winding process is the conductor to be 

pulled free of the tensioning device.

Note(s):
Conductor must be wound straight to other turns and must be

free of twists.

Note:
Use minimum hammer force necessary to form the turn and avoid conductor 

and/or insulation damage.


6.1
Layer #1 First Turn Winding
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Note:
Use Clean White Gloves and clean tools while winding the coil.



6.1.1
Energize the winding table and form the conductor to the fixture at turn #1.




Note:
Layer #1 (Inner Layer) will be wound upward from the base of





the Coil Winding Tooling.




Note:
Conductor to insulated with fiberglass tape 0.007” X 1.00” wide (MA-116511)





one layer half-lapped during the winding of the coil as per Dwg ME-351846.



6.1.2
Wind conductor to turn #2 then form the conductor around turn #2 and turn #3.





Note:
Ensure the Ramp Up tooling is in place between Tooling Turn #2 & Turn #3






Inner Layer, Conductor Turn #1.



6.1.3
Form turn #3 formed to the winding fixture.



6.1.4
Form the conductor to turn #4,  This completes one complete conductor turn.



Technician(s)
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6.2
Wind Layer #1 Turns 2 – 10.  During the winding of each conductor turn, use the

Conductor Sliding Clamp Bar (6 ea) to hold the conductor in place and tight against 

the winding mandrel.

Note:
Ensure that the G-10 or similar material is used between the insulated conductor and the 


Conductor Bar Clamp to prevent damage to the insulated conductor.
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Technician(s)
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6.3
Wind Layer #2 Turns 2 – 10.  During the winding of each conductor turn, use the

Conductor Sliding Clamp Bar (6 ea) to hold the conductor in place and tight against 

the winding mandrel.


Note:
Ensure Winding Shoe Inner/Outer Winding Transition is installed on End



Mandrel on opposite end where coil winding started..




Note:
Layer #1 (Inner Layer) will be wound downward toward the base of





the Coil Winding Tooling.


Note:
Ensure that the G-10 or similar material is used between the insulated conductor and the 



Conductor Bar Clamp to prevent damage to the insulated conductor.
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Note:
If Layer #2 requires a splice joint to join two conductor reels, the conductor splice 



joint must be in the coil straight sections ONLY!!!  indicate where the joint is 



within the coil winding in Figure 6.3.  Perform a hydro and flow and 



record results in Step 6.10
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Mark this above figure using RED to indicate where splices are.
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6.4
Record the flow and hydrostatic test results for each conductor to conductor splice joint below. 

	Spool
	GPM ΔP @ 60 psi Minimum
	Measured
	Flow

Pass 
	Flow

Fail
	Hydro

500 psi @ 30 min

	2 spools
	>0.9 GPM
	
	
	
	Pass
	Fail




Inspector





Date

6.5
Stamp the Coil Serial Number found at the bottom of this traveler[image: image10.wmf]A
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 with ¼” high letters 

into the coil lead within 6” from the coil end as shown below.
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7.0
Coil Removal

7.1
Remove pressure from Sliding Bar Clamps on the ENDS ONLY!!! And swing clamps



out of the way.


7.2
Remove the Coil Winding Mandrel Ends (ME-351740)(2 ea) from the Coil Winding 

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Mandrel (ME-351738).


7.3
Secure the Coil Winding with approved clamping methods to prevent damage during.



removal from the fixture and during transporting of the coil.


7.4
Remove Coil Sliding Bar Clamps from sides and swing out of way.


7.5
Using the overhead crane and appropriate lifting device, remove the Coil from the 

Winding Fixture and move the Coil (ME-351846) to the Wrapping Room.



Note:
Protect the coil insulation to prevent contamination during the transport mode.


7.6
Inspect and replace 0.002” Adhesive backed Kapton as necessary on the coil winding.



mandrel, mandrel ends, and winding table.


7.7
Re-assemble Coil Winding Mandrel. Ensure Coil Winding Center Mandrel and Mandrel



Ends are properly re-assembled.



Technician(s)





Date

8.0
Inspection
X
8.1
Perform an Electrical Inspection of the Coil (ME-351846).

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

	Coil Resistance
	
	8.3 to 8.4 m(
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	uH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	uH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring


	
	
	
	
	
	




Inspector





Date

X
8.2
Perform a 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
	
	> 0.9
	GPM
	
	
	

	∆P 100 PSI
	
	> 1.1
	GPM
	
	
	




Inspector





Date

X
8.3
Perform a hydrostatic check at 500 PSI for 30 minutes.

Pass


Fail



Inspector





Date

XX
8.4
Verify that steps 8.1 to 8.3 are acceptable and further processing may continue.



Responsible Authority/Physicist



Date

9.0
Production Complete

XXX
9.1
Process Engineering verify that the Accumulator Skew Sextupole Coil Winding Traveler (5520-TR-333770) 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, 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















































































Accumulator Skew Sextupole
Coil Serial No.
Test-0


Coil Winding Traveler







Notes:

 MERGEFIELD Notes 
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