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1.0
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub traveler binder to production.

2.0
General Notes

2.1
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.


2.2
All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.


2.3
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.


2.4
All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.


2.5
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.


2.6
Cover the coil assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled, as required.

3.0
Parts Kit List

3.1
Attach the completed Parts Kit List 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

4.0
Coil Preparation/Gritblasting
4.1
Position the coil(s) in the Grit Blast Booth on the coil cart.  Spread the coil as required using approve methods and materials to achieve full coverage during grit blasting.


Coil Winding #1



Coil Winding #2



Coil Winding #3




Technician(s)





Date

4.2
Tape over the open water passages using pressure sensitive tape (Fermi stock 1365-0979) to prevent grit and debris from entering the water passage.


Coil Winding #1



Coil Winding #2



Coil Winding #3




Technician(s)





Date

4.3
Grit Blast the coil(s) 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.

Coil Winding #1



Coil Winding #2



Coil Winding #3




Technician(s)





Date


4.4
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.


Coil Winding #1



Coil Winding #2



Coil Winding #3




Inspector





Date

5.0
Pre-Insulating Inspection
5.1
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.

	Coil Serial Number #1
	
	
	
	
	
	

	Magnet Flow Test
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	XX to XX GPM
	GPM
	
	
	

	∆P 100 PSI
	
	XX to XX GPM.
	GPM
	
	
	


	Coil Serial Number #2
	
	
	
	
	
	

	Magnet Flow Test
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	XX to XX GPM
	GPM
	
	
	

	∆P 100 PSI
	
	XX to XX GPM.
	GPM
	
	
	


	Coil Serial Number #3
	
	
	
	
	
	

	Magnet Flow Test
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	XX to XX GPM
	GPM
	
	
	

	∆P 100 PSI
	
	XX to XX GPM.
	GPM
	
	
	




Inspector





Date

5.2
Perform a hydrostatic check of the coil at 500 PSI for 30 minutes.


Coil Winding #1

Pass


Fail


Coil Winding #2

Pass


Fail


Coil Winding #3

Pass


Fail



Inspector





Date


5.3
Purge the water passage using house air, until no water is present in the coil.


Coil Winding #1



Coil Winding #2



Coil Winding #3




Inspector





Date

6.0
Coil #1 Insulating


6.1
Receive a Coil Choke Winding (ME-84562) from the coil staging area.

Record the serial numbers from the coil below.

	Dwg Number
	Coil Serial Number

	ME-84562
	




Visually inspect the coil for damage. 


O.K. to Proceed!



Lead Person





Date


6.2
Spread the Coil Choke Winding as necessary to insulate.



Technician(s)





Date


6.3
Using white (lint free) gloves perform a white glove (snagging) check.


Technician(s)





Date


6.4
Insulate the Coil Choke Winding Conductor with fiberglass tape (MA-116511) with one layer, 



butt-lapped wrap.

6.5
Insulate the Coil Choke Winding Conductor with fiberglass tape (MA-116511) with one layer,



half-lapped wrap.



Technician(s)





Date


6.6
Remove spreaders from coil and restore coil winding to wound configuration.



Technician(s)





Date


6.7
Perform an electrical inspection.
	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	
	
	
	
	

	LS @ 1 KHz
	
	
	
	
	
	

	Q @ 1 KHz
	
	
	
	
	
	

	LS @ 100 Hz
	
	
	
	
	
	

	Q @ 100 Hz
	
	
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot To Ground

@ 500V
	
	< 5 µA
	
	
	
	




Inspector





Date

7.0
Coil #2 Insulating


7.1
Receive a Coil Choke Winding (ME-84562( from the coil staging area.

Record the serial numbers from the coil below.

	Dwg Number
	Coil Serial Number

	ME-84562
	




Visually inspect the coil for damage. 


O.K. to Proceed!



Lead Person





Date


7.2
Spread the Coil Choke Winding as necessary to insulate.



Technician(s)





Date


7.3
Using white (lint free) gloves perform a white glove (snagging) check.


Technician(s)





Date


7.4
Insulate the Coil Choke Winding Conductor with fiberglass tape (MA-116511) with one layer, 



butt-lapped wrap.

7.5
Insulate the Coil Choke Winding Conductor with fiberglass tape (MA-116511) with one layer,



half-lapped wrap.



Technician(s)





Date


7.6
Remove spreaders from coil and restore coil winding to wound configuration.



Technician(s)





Date


7.7
Perform an electrical inspection.
	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	
	
	
	
	

	LS @ 1 KHz
	
	
	
	
	
	

	Q @ 1 KHz
	
	
	
	
	
	

	LS @ 100 Hz
	
	
	
	
	
	

	Q @ 100 Hz
	
	
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot To Ground

@ 500V
	
	< 5 µA
	
	
	
	




Inspector





Date

8.0
Coil #3 Insulating


8.1
Receive a Coil Choke Winding (ME-84562) from the coil staging area.

Record the serial numbers from the coil below.

	Dwg Number
	Coil Serial Number

	ME-84562
	




Visually inspect the coil for damage. 


O.K. to Proceed!



Lead Person





Date


8.2
Spread the Coil Choke Winding as necessary to insulate.



Technician(s)





Date


8.3
Using white (lint free) gloves perform a white glove (snagging) check.


Technician(s)





Date


8.4
Insulate the Coil Choke Winding Conductor with fiberglass tape (MA-116511) with one layer, 



butt-lapped wrap.

8.5
Insulate the Coil Choke Winding Conductor with fiberglass tape (MA-116511) with one layer,



half-lapped wrap.



Technician(s)





Date


8.6
Remove spreaders from coil and restore coil winding to wound configuration.



Technician(s)





Date


8.7
Perform an electrical inspection.
	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	
	
	
	
	

	LS @ 1 KHz
	
	
	
	
	
	

	Q @ 1 KHz
	
	
	
	
	
	

	LS @ 100 Hz
	
	
	
	
	
	

	Q @ 100 Hz
	
	
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot To Ground

@ 500V
	
	< 5 µA
	
	
	
	




Inspector





Date

9.0
Coil Assembly

9.1
Acquire the three insulated coil windings (ME-84562) and assemble as per Dwg MD-84563.


9.2
Assemble all three coil windings together and clamp.



Technician(s)





Date


9.3
Measure the overall width and height of the clamped coil assembly and record results below.

	
	Coil Measured

	Coil Width
	

	Coil Height
	




Inspector





Date


9.4
Perform an electrical inspection.
	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	
	
	
	
	

	LS @ 1 KHz
	
	
	
	
	
	

	Q @ 1 KHz
	
	
	
	
	
	

	LS @ 100 Hz
	
	
	
	
	
	

	Q @ 100 Hz
	
	
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot To Ground

@ 500V
	
	< 5 µA
	
	
	
	




Inspector





Date
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9.5
Verify the measurements above.  If acceptable please sign below.



Responsible Authority/Physicist



Date


9.6
Install/Align, & Braze the water manifold to the Coil Choke Assembly.



Note:
Ensure both manifolds are positioned with the water connections 



facing the same direction.



Technician(s)





Date


9.7
After manifold brazing, clean &remove all excess brazing material/flux.



Technician(s)





Date

9.8
Perform a hydrostatic check of the coil w/brazed coil manifold at 500 PSI for 30 minutes.



Pass


Fail



Inspector





Date


9.9
Purge the water passage using house air, until no water is present in the manifold.



Inspector





Date

10.0
Coil Insulating

10.1
Apply first layer ground wrap with fiberglass tape (MA-116511) using a half lapped wrap.


Note:
Areas with voids greater than 0.100” must be filled with fiberglass tape.


10.2
Apply second layer ground wrap with fiberglass tape (MA-116511) using a half lapped wrap.


Note:
Areas with voids greater than 0.100” must be filled with fiberglass tape.


10.3
Wrap the entire coil assembly using 1 layer of ½ lap perforated 

tedlar tape (MA-116529).



Note:
Clamp the coil together during the insulating process to 




ensure coil is tight together.



Technician(s)





Date

10.4
Wrap the entire coil assembly using 1 layer of ½ lap perforated hi-shrink

Mylar tape (MA-116530). Shrink Mylar in place using a heat gun.



Technician(s)





Date


10.5
Measure the overall width and height of the clamped insulated coil assembly and 



record results below.

	
	Coil Measured

	Coil Width
	

	Coil Height
	




Inspector





Date


10.6
Perform an electrical inspection.
	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	
	
	
	
	

	LS @ 1 KHz
	
	
	
	
	
	

	Q @ 1 KHz
	
	
	
	
	
	

	LS @ 100 Hz
	
	
	
	
	
	

	Q @ 100 Hz
	
	
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot To Ground

@ 500V
	
	< 5 µA
	
	
	
	




Inspector





Date

[image: image3.wmf]Clamped

Clamped

Clamped

To the Mixing Tank

Clamped

Over flow Can

Clamped

Clamped

Clamped

To the Mixing Tank

Clamped

Over flow Can

 


10.7
Verify the measurements above.  If acceptable please sign below.



Responsible Authority/Physicist



Date

11.0
Pre-Impregnation Fixture Preparation

11.1
Clean the Coil Curing Fixture using KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.

Note(s):
 During the use of a mold release agent ensure that the proper Personnel Protective Equipment is used.



Technician(s)





Date

11.2
Coat all exposed parts of the Curing Fixture Assembly that may come in contact with epoxy using Red Mold Release 225 (Fermi stock 1930-1000) or equivalent.



Technician(s)





Date


11.3
Verify that the Curing Fixture Assembly has been cleaned and properly treated for exposure to epoxy as described in the above steps.

Pass


Fail



Lead Person





Date


11.4
Install Choke Coil Assembly into the Choke Curing Fixture.  Clamp as necessary.


11.5
Install Choke Coil Assembly with Curing Fixture into approved potting container.



Technician(s)





Date


11.6
Verify that the Choke Coil Assembly is properly installed into the Choke Potting Fixture



and the potting fixture is properly assembly.



Lead Person





Date


12.0
Pre-Impregnation Electrical

12.1
Perform the following Electrical Tests.  Record the results below.

	Coil Serial Number:
	

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

	Resistance


	
	XX to XX 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


	
	
	
	
	
	



Inspector






Date


12.2
Verify that the previous readings are complete and within tolerance.

Pass


Fail



Lead Inspector





Date

13.0
Vacuum Oven Set Up
13.1
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operating procedure (OP-318940).



Technician(s)





Date

13.2
Place the Curing Fixture Assembly on the oven cart.



Technician(s)





Date

13.3
Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart Operating procedure (OP-318940).



Technician(s)





Date

13.4
Install the couplings for an open vessel and route the clear PVC tubing as needed.




Technician(s)





Date

13.5
Install the three thermocouples.

TC1)
Install a thermocouple on the side of the curing fixture, centered longitudinally and vertically to record curing fixture temperature.

TC2)
Install a thermocouple below the predicted height of the epoxy inside and attached to the curing tub and centered longitudinally to record epoxy temperature.

TC3)
Install a thermocouple in the vacuum oven to record ambient temperature.

[image: image1.wmf]TC1

TC2

TC3

TC1

TC2

TC3




Technician(s)





Date

13.6
Load a curing chart in the chart recorder.

Note(s):
Ensure that the chart recorder is operating properly before continuing.



Technician(s)





Date

13.7
Verify that the coil assembly is setup and ready for impregnation.



Note(s):




This check should include verifying the thermocouples are properly set up.



Lead Person





Date

13.8
Coat the oven door seal with Dow Corning Molykote 44 Grease or equivalent (MA-116544).  Close and secure the oven door.



Technician(s)





Date

13.9
Set the oven to 110o F 10oF as per the Hydro-Therm Operation Procedure (OP-318958).



Technician(s)





Date

13.10
Once all three thermocouples indicate 110o F 10oF pump down the oven to 100 microns as per the Vacuum Systems Operation Procedure (OP-318862).




Time / Date pump down began









Time / Date vacuum = 100 microns








Technician(s)





Date


13.11
Verify the assembly has 12 hours at 100 microns prior to impregnation.



Time / Date vacuum = 100 microns for 12 hours







Lead Person





Date

14.0
Prepare the epoxy.

14.1
Mix the epoxy.  Ensure that enough epoxy is mixed to complete the impregnation process.  Record the actual amounts of the epoxy components used and the component lot numbers.

	Component Name
	Ratio
	Part Number
	Amount Used
	Lot Number

	Epoxy Resin
	100 parts
	MA-116501
	
	

	NMA Hardener
	90 parts
	MA-116503
	
	

	DMP-30
	1.5 parts
	MA-116500
	
	


Comments:



Technician(s)





Date



Lead Person





Date

15.0
Vacuum impregnation
15.1
Connect the mixing vessel to the oven




Start Time / Date








Technician(s)





Date

15.2
Supply epoxy to the coil assembly

a)  16” – 20” of epoxy into the Curing Fixture, and then stop filling for 15 minutes.

b)  16” – 20” more of epoxy in the Curing Fixture, and then stop filling for 15 minutes.

Repeat step b (above)  till epoxy is visible around the Conductor Leads/Power Flags.

Record epoxy fill information in chart on next page!!

Ensure not to cover the top of the curing fixture with epoxy.
Ensure TC1 and TC2 are <120(F

Time / Date coil package covered in epoxy







Technician(s)





Date


15.3
Refill the coil curing fixture as necessary to maintain the epoxy level at the top of the fixture



for 30 minutes. Proceed only after the epoxy level has been maintained. 

15.4
Maintain the coil assembly at 110(F ( 10(F and 100 microns for 1-2 hours to allow the epoxy to permeate the coil package then bring the vacuum oven up to atmosphere as per the Vacuum System Operation Procedure (OP-318862).  Mark the time on the Chart Recorder.



Time / Date vacuum released








Technician(s)





Date

15.5
Open the vacuum oven door.  Pull the oven cart out of the vacuum oven as per the Vacuum Oven Cart Operating Procedure (OP-318940).  Disconnect the thermocouples and heater strips.



Technician(s)





Date


15.6
Record the details of the impregnation below and attach the Chart Recorder log to 



the traveler.  Ensure to record Date, coil serial number and Process (Vacuum Oven) on 



the Chart Recorder Log.



Per chart Recorder



Date / Time 110o F 10oF achieved








Date / Time Vacuum Oven de energized






Total time at 110o F 10oF







Lead Person





Date

	Fill #
	Time
	Fill #
	Time
	Fill #
	Time

	#1
	
	#27
	
	#53
	

	#2
	
	#28
	
	#54
	

	#3
	
	#29
	
	#55
	

	#4
	
	#30
	
	#56
	

	#5
	
	#31
	
	#57
	

	#6
	
	#32
	
	#58
	

	#7
	
	#33
	
	#59
	

	#8
	
	#34
	
	#60
	

	#9
	
	#35
	
	#61
	

	#10
	
	#36
	
	#62
	

	#11
	
	#37
	
	#63
	

	#12
	
	#38
	
	#64
	

	#13
	
	#39
	
	#65
	

	#14
	
	#40
	
	#66
	

	#15
	
	#41
	
	#67
	

	#16
	
	#42
	
	#68
	

	#17
	
	#43
	
	#69
	

	#18
	
	#44
	
	#70
	

	#19
	
	#45
	
	#71
	

	#20
	
	#46
	
	#72
	

	#21
	
	#47
	
	#73
	

	#22
	
	#48
	
	#74
	

	#23
	
	#49
	
	#75
	

	#24
	
	#50
	
	#76
	

	#25
	
	#51
	
	#77
	

	#26
	
	#52
	
	#78
	


16.0
Curing
16.1
Move the coil assembly from the oven cart to the Wisconsin oven.



Technician(s)





Date

16.2
Connect the thermocouple on the curing assembly to the chart recorder.



Technician(s)





Date

16.3
Load a curing chart in the chart recorder.

Note(s):
Ensure that the chart recorder is operating properly before continuing.



Technician(s)





Date

16.4
Activate the Wisconsin oven at 250 o F for 16 hours.
Note(s):
After 30 minutes, check to ensure there is sufficient epoxy in the curing fixture and that the chart recorder is operating properly.



Technician(s)





Date

16.5
Allow it to cool at a rate not to exceed 5 oF per 10 minutes.  



Technician(s)





Date

16.6
When the fixture has cooled to at least 100o F, remove from the Wisconsin oven.



Technician(s)





Date

16.7
Attach the Chart Recorder Log to the traveler.  Ensure to record Date, coil serial number and Process (Wisconsin Oven) on the Chart Recorder Log.



Technician(s)





Date

17.0
Disassembly and Clean Up
Note(s):
The curing fixture may still be warm.  When working with epoxy always wear the proper Personnel Protective Equipment.
17.1
Carefully remove/disassemble the curing fixture and remove the impregnated coil. Use extreme caution not to damage the impregnated coils. 



Technician(s)





Date


17.2
Clean the coil by removing the Tedlar/mylar wrap.  Remove and excess or sharp corners of epoxy



using approved methods.



Technician(s)





Date


17.3
Visually verify that the excess epoxy has been removed from the coil, that no damage has 
occurred to the coils epoxy or the insulation causing cracking, coil distortion, bare copper etc.

Pass


Fail



Lead Person





Date

X
17.4
Verify that the curing fixture and associated parts have been cleaned and are ready for re-use or storage.

Pass


Fail



Lead Person





Date

18.0
Final Inspection

18.1
Perform the following Electrical Tests.  Record the results below.

	Coil #1 Serial Number:
	

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

	Resistance


	
	XX to XX 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 (Brush)


	
	
	
	
	
	

	Coil to Ground


	
	1500 V @ < 5 µA
	
	
	
	


Note(s):
Perform Hipot using ground plane brush.



Inspector






Date


18.2
Verify that the previous step (17.1) is within tolerance.

Pass


Fail



Lead Inspector





Date



Crew Chief





Date

18.3
Stage the coil in the coil staging area.

Note(s):
Cover Coil Assemblies with green Herculite (Fermi stock 1740-0100).



Technician(s)





Date

19.0
Production Complete


19.1
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 have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

Tevatron Main Ring Passive Filter System Choke 

Assembly/Insulation & Impregnation 

Serial No.:  «SerialNo»-«ReworkID»
Note(s):  «Notes»
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