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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 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
Conductor Preparation/Joint Assembly


Perform Section 3.0 using Booster EDWA 5.3-2-120 Dipole Pancake Coil
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Drawing (5520-ME-412015).

3.1
Acquire two reels of copper conductor (MA-412032) 0.635” Square w/0.250” hole.  

Copper reels must be 120’ +/- 6”.  (or 1.35 lbs/ft  X  120’ = 162 lbs).

Note:
One reel of conductor will be for the first coil layer and the second


reel of conductor will be for the second coil layer.

X
3.2
Perform a BB Inspection of the 0.635” sq. conductor (MA-412032) cooling passage



with a 0.218" 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.

Pass


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


Lead Person





Date

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

	Dimension
	Limit

(Bare Conductor)
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(0.630") to (0.640")
	
	
	
	

	Width
	(0.630") to (0.640")
	
	
	
	




Lead Person





Date

3.4
Prepare the conductor joint weld area by chamfering for welding 

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as per Pancake Dwg ME-412015 using approved methods and equipment.


Technician(s)





Date

3.5
Verify conductor weld bevel to conform to specification on Deg ME-412015 and 

is acceptable to proceed.


Weldor






Date

3.6
Deoxidize the copper conductors with abrasive on all surfaces in the weld joint area, 

plugs and shim. Wipe all parts and conductor with alcohol to remove residue.  

Blow parts with compressed air to evaporate any remaining alcohol. 


Note:
All welding shall be done within four hours of cleaning.

3.7
Welding shall use the following parameters:


DC Straight Polarity.


99.9% Helium Shielding Gas.


Amperage Range:  5 –250A.


.035” to 3/32” Deoxidized copper filler wire (clean prior to welding).


Purge conductor with Helium or Argon to prevent interior oxidation.


Weldor






Date

3.8
Align both ends of the conductor reels together with copper spacer 



 (MB-412031) between conductors, and clamp into position in 

accordance with Pancake Coil Dwg (ME-412015) View A and Section B-B.
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Note:
Ensure the machined slot holes and copper conductor shim are aligned together.

[image: image5.wmf]





Weldor 






Date

X
3.9
Verify the conductors are aligned/clamped properly with the machined slotted 

holes are together.



Lead Person




Date

3.10
Insert copper rod end plugs (MA-412039) into conductor hole. Weld end plugs.



and weld filet end using root pass to ensure complete fusion of base materials.



Brush root pass with clean stainless wire brush and complete weld with a 



minimum 1/16” filet.


3.11
Remove clamping fixture and cool conductor by water and compressed air.

Re-clean weld area to specifications in Step 3.6.  

Note:
Care should be taken to remove all oxides in the ‘V’ groove.


3.12
Weld linear side double bevel weld using root pass to ensure complete fusion



of shim and conductor.  Care shall be taken on corners where existing filet welds



intersect with linear weld groove.  Wire brush root pass and complete weld



adding filler material to allow for finish weld profile equal to original conductor.


3.13
Cool for removal of oxide produced by opposite linear weld and repeat step 3.12



on final ‘V’ groove.


3.14
Completed conductor weld shall be water cooled and visually inspected for 



Conformation.



Weldor






Date

4.0
Coil Winding Table Setup Procedure (Layer #1)

4.1
Prepare the EDWA Dipole Coil Winding Fixture Assembly (ME-388250).  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.



Technician(s)





Date

4.2
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.

[image: image22.wmf]


Technician(s)





Date
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4.3
Using the overhead crane and appropriate lifting device, position Layer #1 


conductor reel on the Tensioner Spindle.

Note:
Position conductor reel on Tensioner ensuring proper placement

of conductor joint in the winding fixture.

Note:
Ensure conductors reels are on tensioner and support with the correct


rolled coil orientation (as shown above) to prevent work hardening.

4.4
Using the overhead crane and appropriate lifting device, attach the lifting 

device to the Layer #2 conductor reel and suspend the conductor above 

the winding fixture.

Note(s):

When suspending the conductor above the winding fixture exercise extreme caution so as not to over bend (kink) the conductor.  The conductor must make a long gradual transition to the reel from the fixture WITHOUT ANY TWISTS.


Technician(s)





Date
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4.5
Using the clamps (Clamp/MB-388254 w/Plate MB-388257) supplied with the fixture, secure the conductor against the fixture.  Feed the conductor through the Phenolic guide block.

Note:
When winding layer #1, ensure Plate MB-388257 has rounded edges facing toward the conductor.



Technician(s)





Date

5.0
5 Turn Layer Winding (1st Layer)

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

Ensure that there is NO TWIST in the conductor.

[image: image8.wmf]C

l

a

m

p

P

u

s

h

i

n

g

P

l

a

t

e

C

e

n

t

e

r

B

l

o

c

k

B

a

s

e

P

l

a

t

e

E

D

W

A

C

o

i

l

W

i

n

d

i

n

g

F

i

x

t

u

r

e

E

N

D

V

I

E

W

P

l

a

t

e

T

w

o

C

o

i

l

L

a

y

e

r

C

r

o

s

s

-

S

e

c

t

i

o

n

O

n

e

C

o

i

l

L

a

y

e

r

C

r

o

s

s

-

S

e

c

t

i

o

n

C

o

n

d

u

c

t

o

r

T

u

r

n

S

h

i

m

s

C

o

n

d

u

c

t

o

r

L

a

y

e

r

S

h

i

m


5.1
Position the conductor transition joint into the winding fixture and clamp 

into position.
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Technician(s)





Date

X
5.2
Verify that the conductor transition joint is in proper position to proceed with





coil winding in accordance with Coil Winding Dwg ME-412015 and Coil Winding 

Fixture ME-388250.

Lead Person





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 600 lbs.

 force (± 100 lbs. not to exceed 700 lbs. force) and stop the tensioning arm.

5.4
Engage the winding table in the clockwise (coil layer #1 is to be wound in 


the counter –clockwise direction) direction for 90°, use minimum hammer 

force necessary to form the turn to the fixture and avoid conductor damage. 

Monitor the clamping cylinder pressure so that the load cell gauge reads 600 lbs. 

force ± 100 lbs.  Maximum pressure should not exceed 700 lbs. force.  Adjust the pressure to the clamping cylinder as necessary.

5.5
Adjust the pressure valve to maintain the tensioner clamping cylinder at 600 lbs.


force ± 100 lbs. as winding continues for the next 180°, then stop.  Ensure that the maximum readings do not exceed 700-lbs. force.  Use minimum hammer force 

necessary to form the turn and avoid conductor damage.



Technician(s)





Date

X
5.6
Verify that the tension of the conductor load cell gauge reads 600 lbs. force ± 100 lbs. measured during the continued winding table rotation.  Ensure that the maximum readings do not exceed 700-lbs. force.

Record Actual Tension




Pass

Fail



Lead Person





Date
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5.7
Perform the following for coil winding:

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 damage.

1)
Verify the 0.060” steel shim material between conductor and coil winding fixture center block (MB-388252) is welded and secured in position to prevent movement during winding. 

2)
Energize the winding table and form the conductor to the fixture at turn #1.

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

4)
With turn #3 formed to the winding fixture, ensure winding fixture is in


line with tensioner.

5)
Form conductor sagitta to winding tooling, using using approved methods, between turn #3 and turn #4.

6)
Form the conductor to turn #4, then turn #1.
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Note:
Install Production produced winding spacer at the start of Turn #4.


Note:
This completes one complete conductor turn.



Technician(s)





Date


Completed

5.8
Repeat step 5.7 winding conductor turns #2 to #5 onto the winding fixture, 

stopping the winding conductor turn at winding fixture turn #4.
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EDWA Coil End Winding w/shims

Top View

Note:
During the winding of Conductor Turns #2 through Turn #5, continuous length 0.030” aluminum winding shims must be inserted during the entire conductor winding.

Note:
Radius Winding Shims are to be installed on the coil ends only.  Install the radius shim on the outside of the previous conductor prior to the 0.030” winding shim ensuring the radius shim is not within the conductor straight section.


Conductor turn #2  


Conductor turn #3



Conductor turn #4


Conductor turn #5


Note: 
When all 5 turns of Layer #1 are complete, the winder must be STOPPED



at turn #4.


Note:
The Conductor Pusher Plate for conductor layer #1 must remain in position



while winding layer #2.



Technician(s)





Date

X
5.9
Verify that all 5 turns are wound correctly and that there is NO TWIST in the conductor.



Lead Person





Date


5.10
Form the conductor around turn #4 and turn #1, ending the winding with the 


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winding fixture perpendicular to the tensioner.


5.11
Form conductor using winding tooling forming bar (MB-388255).





Note:  Use conductor as spacers as necessary.

5.12
Clamp the conductor presently going to the tensioner to the winding fixture



Technician(s)





Date


5.13
Measure/scribe a line onto the conductor, approximately 1” longer than required as



per Pancake Coil Dwg ME-412015.



Note:
Final cutting/machining will be accomplished when coil is completed.

X
5.14
Verify that the conductor lead conforms to the winding tooling and the lead has been scribed as indicated by the bending fixture attachment.



Lead Person





Date

5.15
Cut Coil Layer #1 lead as per Pancake Coil Dwg (ME-412015), using a portable band saw or equivalent.



Note:
Tubing (MA-412022) will be brazed into conductor at completion of coil winding.
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Technician(s)





Date


5.16
Remove excess copper conductor from tensioner.



Technician(s)





Date

6.0
Coil Winding Table Setup Procedure (Layer #2)

6.1
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

6.2
Using the overhead crane and appropriate lifting device, remove the suspended conductor over the winding fixture (layer #2) and position the conductor reel on the Tensioner Spindle.



Technician(s)





Date

6.3
Before winding layer #2, remove Plate (MB-388257) from clamp (MB-388254).
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6.4
Extend the suspended conductor down the length of the fixture.  Using the clamps (Clamp/MB-388254) supplied with the fixture, secure the conductor to the fixture.  Feed the conductor through the Phenolic guide block.



Technician(s)





Date

7.0
5 Turn Layer Winding (2 nd Layer)

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

Ensure that there is NO TWIST in the conductor.
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7.1
Engage the adjustable tensioning arm, backing it away from the fixture,



increase 
the pressure on the Phenolic block until the gage reads 600 lbs. 

force (± 100 lbs. not to exceed 700 lbs. force) and stop the tensioning arm.

7.2
Engage the winding table in the counter-clockwise (coil layer #2 is to be 


wound in the clockwise direction) direction for 90°, use minimum hammer force necessary to form the turn to the fixture and avoid conductor damage.  Monitor 

the clamping cylinder pressure so that the load cell gauge reads 600 lbs. force 

± 100 lbs.  Maximum pressure should not exceed 700 lbs. force.  Adjust the 

pressure to the clamping cylinder as necessary.

7.3
Adjust the pressure valve to maintain the tensioner clamping cylinder at 600 lbs. 

force ± 100 lbs. as winding continues for the next 180°, then stop.  Ensure that the maximum readings do not exceed 700-lbs. force.  Use minimum hammer force 

necessary to form the turn and avoid conductor damage. 



Technician(s)





Date

X
7.4
Verify that the tension of the conductor load cell gauge reads 600 lbs. force ± 100 lbs. measured during the continued winding table rotation.  Ensure that the maximum readings do not exceed 700-lbs. force.

Record Actual Tension




Pass

Fail



Lead Person





Date
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7.5
Install layer #1 to layer #2 G-10 winding shims (Production supplied) and secure to prevent movement during coil winding.



Technician(s)





Date

7.6
Perform the following for coil winding:

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 damage.

1)
Verify the 0.060” steel shim material between conductor and coil winding fixture center block (MB-388252) is welded and secured in position to prevent movement during winding. 

2)
Energize the winding table and form the conductor to the fixture at turn #4.

3)
Wind conductor to turn #3, but STOP before forming turn #3.

4)
Ensure the winding fixture is in line with tensioner.

5)
Form conductor sagitta to winding tooling, using approved methods, between turn #4 and turn #3.

6)
Form the conductor to turn #3, then turn #2, then wind to turn #1.


Note:
This completes one complete conductor turn.



Technician(s)





Date
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7.7
Repeat step 7.6 winding conductor turns #2 to #5 onto the winding fixture, stopping the winding at winding fixture turn #4

EDWA Coil End Winding w/shims

Top View

Note:
During the winding of Conductor Turns #2 through Turn #5, continuous length 0.030” aluminum winding shims must be inserted during the entire conductor winding.

Note:
Radius Winding Shims are to be installed on the coil ends only.  Install the radius shim on the outside of the previous conductor prior to the 0.030” winding shim ensuring the radius shim is not within the conductor straight section.


Conductor turn #2  


Conductor turn #3



Conductor turn #4


Conductor turn #5


Note: 
When all 5 turns of Layer #1 are complete, the winder must be STOPPED



at turn #4.


Note:
The Conductor Pusher Plate for conductor layer #1 must remain in position



while winding layer #2.



Technician(s)





Date

X
7.8
Verify that all 5 turns are wound correctly and that there is NO TWIST in the conductor.



Lead Person





Date


7.9
Form the conductor around turn #2, and then proceed to turn #1, but STOP prior to forming



turn #1.  Ensure the winding fixture is perpendicular to the tensioner.
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7.10
Form conductor using winding tooling plate (MB-3882575).



Technician(s)





Date












Completed

7.11
Clamp the conductor presently going to the tensioner to the winding fixture.




Caution:

In Step 7.12 and 7.13, ensure enough conductor length is available 

after cutting and machining to ensure proper lead length.


7.12
Measure/scribe a line onto the layer #2 conductor as per Pancake Coil 



Dwg ME-412015.


7.13
Re-measure/scribe a line onto layer #1 conductor as per Pancake Coil





Dwg ME-412015.



Technician(s)





Date

X
7.14
Verify that the both conductor leads conforms to the winding tooling and the leads has been scribed as indicated by the bending fixture attachment and Pancake Coil Dwg ME-412015.



Lead Person





Date

7.15
Cut Coil Layer #1 and Layer #2 leads as shown below (refer to ME-412015), using a portable band saw or equivalent.
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Technician(s)





Date

7.16
Face and counter-bore layer #1 and layer #2 conductor ends to length as per 


Pancake Coil Dwg (ME-412012).

7.17
Braze tubing (MB-412022) into layer #1 and layer #2 conductor ends using silver 

solder (MA-116560).


Technician(s)





Date


7.18
Remove excess copper conductor from the tensioner.



Technician(s)





Date

8.0
Inspection
8.1
Stamp the Coil Serial Number found at the bottom of this traveler

in ¼” high letters into the coil lead as shown below.



Technician(s)





Date

8.2
Remove from the Winding Fixture Clamps (4 ea) (MB-412254), Plate (MB-388255), 

and Bar (MB-388256).

8.3
Remove the Winding Fixture Center Block (MB-388252).





Caution:
During removal of the center block, ensure the coil is restrained as to 



prevent personal injury or coil damage due to coil spring-back.



Technician(s)





Date

8.4
Using the overhead crane and appropriate lifting device, remove the Pancake Coil from the Winding Fixture and move the Pancake Coil (ME-412015) to Grit Blast Booth.



Technician(s)





Date

8.5
Re-install the Winding Fixture Center Block (MB-388252), Clamps (4 ea) (MB-412254 w/ Plate (MB-388257)), Plate (MB-388255), and Bar (MB-388256).



Technician(s)





Date

9.0
Dekeystoning/Grit Blasting
9.1
Position the coil in the Grit Blast Booth on the coil cart.  Remove the Wooden 


Block Clamps from the coil and spread the coil as required using 1" aluminum 

rods or other approved methods to achieve full coverage during grit blasting.

9.2
De-keystone coil ends using approved methods/equipment. 




Note:
Conductor height must not exceed nominal conductor at any cross section.

Check conductor height using 0.635” conductor GO-NO-GO gauge.



Technician(s)
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9.3
Tape over the open water passages using pressure sensitive tape (Fermi 



stock #1365-0979) to prevent grit and debris from entering the water passage.

9.4
Grit Blast the coil in accordance with the Conductor Grit Blasting



Procedure (5520-ES-318953).

Note(s):
White (Lint Free) Gloves (Fermi stock 2250-1800) are to be worn by 

any individuals handling the grit blasted coil.


Caution:
Protect the water coolant passages from grit blasting.



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




prevent contamination.



Technician(s)
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9.5
Using White (Lint Free) Gloves (Fermi stock 2250-1800) perform a white glove (snagging) check of the entire coil surface.  Any places that cause the glove to snag, or obvious burrs, imperfections, lack of radius in the dekeystoned areas must be marked with chalk (Fermi stock 1360-0240 or equivalent) for repair by sanding or further grit blasting.



Inspector





Date


9.6
Perform a Helium Leak Check of the coil/coil joint and record results below.


X
9.7
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
	
	> 0.5
	GPM
	
	
	

	∆P 100 PSI
	
	> 0.65
	GPM
	
	
	


X
9.8
Perform a hydrostatic check of the coil at 500 PSI for 30 minutes. Visually inspect 

the joint for any leakage of water.


Pass


Fail



Inspector





Date


9.9
Return coil to nested orientation.




Technician(s)
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9.10
Transport the coil to the coil insulating processing area. Clamp as necessary to prevent damage during transport



Technician(s)





Date

10.0
Production Complete

XXX
10.1
Process Engineering verify that the Booster EDWA Pancake Coil Winding Traveler
 (5520-TR-333653) 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
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