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	3.1
	Inserted a post ground wrap electrical inspection.
	1500
	9/27/02

	
	
	
	
	

	B
	3.4`
	Insert Shims
	1509
	2/10/03

	
	4.5
	3 thermocouples
	
	

	
	4.10 / 11
	Change temperature to 110 degrees F
	
	

	
	6.2
	Add epoxy, 4” , then 1” at a time
	
	

	
	6.3
	Allow 1-2 hours for the epoxy to permeate the coil package
	
	

	
	6.4-7
	Bring the oven to atmospheric, purge the epoxy lines, remove the shims and torque the bolts to 100 ft-lbs.
	
	

	
	8.2
	Before step 8.1
	
	

	
	
	
	
	

	C
	3.8
	Became to install without shims and torque
	1534
	7/15/03

	
	3.9
	In fixture electrical test.
	
	

	
	3.10
	Insert Shims.
	
	

	
	4.5
	Only 2 Thermocouples used.
	
	

	
	6.3
	Turn off oven heat
	
	

	
	
	
	
	

	D
	6.4
	Add all the epoxy at once
	1584
	11/25/03

	
	6.3
	Changed degas time to 2-4 hours.
	
	

	
	7.2
	Inserted a step for 2 hours at 175 degrees.
	
	

	
	
	
	
	

	E
	CvrPge
	Updated:  Change cover page to reflect new department name.  
	1848
	8/29/06

	
	CvrPge
	Updated: Added Reference Drawings noun names
	
	

	
	ALL
	Updated:  Entire traveler changed to reflect new process of impregnation. Traveler used is from WQB Coil Impregnation Process.
	
	

	
	
	
	
	

	F
	4.1
	Removed:  Apply 110oF ±5oF heat to the mixing vessel during mixing/impr...
	1871
	10/6/06

	
	4.1
	Added:  Suggested Quantities for Epoxy
	
	

	
	6.5
	Removed: Redundant ‘Start Hydro-Therm Time / Date’
	
	

	
	8.1
	Removed:  Hipot Coil to fixture @500V
	
	

	
	8.2
	Added:  Correction formula for Trim Coil Resistance.
	
	

	
	8.3
	Removed:  Hipot Coil to fixture @500V
	
	

	
	8.4
	Added:  Correction formula for Trim Coil Resistance.
	
	

	
	
	
	
	

	G
	3.2
	Removed: Note: It is optional to Elevate the Lead End…  (Fixture to be level)
	1875
	11/10/06

	
	3.4
	Update: Diagram changed to reflect additional fill holes in lead end plates.
	
	

	
	4.1
	Changed:  Mix the DMP-30 for 15 minutes, now mix for 30 minutes.
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	4.1
	Changed:  Reduced epoxy qty’s by one half.
	2018
	11/24/08

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Note(s):
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
Cover the Main Coil 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 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

3.0
Oven Loading and Pump Down
3.1
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart 

Operation Procedure (5525-OP-318940).


3.2
Lift the IQD Coil Curing Fixture using lifting slings under the fixture and/or other



approved methods and transport the IQD Coil Curing Fixture Assembly and place 


the fixture on the Vacuum Oven Cart.  Ensure the Lead End of the Coils/Fixture is


inserted in the tank first and Coil Lead Ends are in the tank furthest from the tank door.



Note:
Do Not Lift the fixture using swivel rings which were used to lift




the individual plates as you will exceed load capacity.
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Note(s):

Place the Coil Curing Fixture on the cart with the Coil Lead End inserted in 




the tank first and Coil Lead Ends are in the tank furthest away from the tank door. 

3.3
Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart 

Operation Procedure (5525-OP-318940).


Technician(s)





Date

3.4
Route the Clear PVC Tubing (MA-225543) from the Bulkhead Feed Through to 

the Coil Curing Fixture (ME-388200).



Note:
Apply sealant (RTV157 or equivalent) between the clear PVC tubing and the Bulkhead Feed 



Through fitting prior to installation of the Clear PVC tubing to ensure a vacuum tight seal. Allow 



sealant to cure for a minimum of 12 hours.
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3.5
Coat the oven door seal with Dow Corning Molykote 44 Grease MA-116544 or equivalent.


Close and secure the oven door.  

3.6
Pump down the oven to >50 to <200 microns as per the Vacuum Systems Operation Procedure (OP-318862).

Note(s):
All impregnation hoses are to be open to the oven except for the fill 

hose to the mixing tank.




Time / Date pump down began










Time / Date vacuum = >50 to <200 microns








Technician(s)





Date

X
3.7
Verify the assembly has 12 hours at >50 to <200 microns prior to impregnation.



Time / Date vacuum = >50 to <200 microns for 12 hours







Lead Person





Date

4.0
Epoxy Mixing.

4.1
Mix the epoxy per ES-331128 and MA-351120, ensure that enough epoxy is mixed to complete the impregnation process.  Complete the following table.



Note:
Add epoxy to the mixing vessel, close the mixing vessel, mix and pump 





down for 2 hours minimum.



Note:
Do not add the DMP 30 (MA-116500) until immediately prior to impregnation.




Mix the DMP-30 for 30 minutes.



Note:
A maximum of 8 hours is allowed from the start of epoxy mixing




to the start of the Hydro-Therm Cure Cycle.

	Item

Description
	Weight in Kilograms
	Suggested

Quantities


	Quantities Mixed In Kilograms

	Lot #’s

	828 (MA-331443)
	(100 parts)
	17 Kg


	
	

	732 (MA-116502)
	(43 Parts)
	7 Kg


	
	

	NMA (MA-116503)
	(128.4 Parts)
	22 Kg


	
	

	DMP 30 (MA-116500)
	(2.1 Parts))
	300 g


	
	



Start Epoxy Mixing Time / Date










Start DMP-30 Time / Date











End DMP-30 Time / Date










Comments:



Technician(s)





Date

5.0
Vacuum impregnation
5.1
Connect the mixing vessel to the oven.



Start Time / Date








Technician(s)





Date


5.2
Supply epoxy to the coil assembly at a 2 minute flow fill/10 minute wait cycle with a 




flow rate required to complete the total fill of about 3 hours.



Note:
Optional is to fill continuously at a slow rate flow with a total fill 






time of about  3 hours.



Note:
A maximum of 8 hours is allowed from the start of epoxy mixing




to the start of the Hydro-Therm Cure Cycle.



Start Epoxy Fill Time / Date










Stop Epoxy Fill Time / Date










Technician(s)





Date

5.3
Maintain >50 to <200 microns through out the fill to allow the epoxy to permeate the coil package. 



Technician(s)





Date

5.4
After fill bring the vacuum oven up to atmosphere and turn off the Vacuum Oven as per the 


Vacuum System Operation Procedure (OP-318862).  Mark the time on the Chart Recorder.



Time / Date vacuum released








Technician(s)





Date

5.5
Open the vacuum oven door.  Pull the oven cart out of the vacuum oven as per the Vacuum Oven Cart Operating Procedure (OP-318940).



Technician(s)





Date


5.6
Refill the coil curing fixture as necessary to maintain epoxy level above the



fixture. Proceed only after the epoxy level has been maintained. 



Technician(s)





Date

5.7
Disconnect the mixing vessel from the oven.



Technician(s)





Date

6.0
Coil Assembly Curing

6.1
Lift the IQD Coil Curing Fixture using the overhead crane and the appropriate slings 



and place the IQD Coil Curing Fixture at the Hydro-Therm Curing Station



Note(s):
To prevent leakage of epoxy on the production floor while transporting 



the coil curing fixture  to the Hydro-Therm Station, place a sheet of Polyethylene Plastic



(Fermi stock 1670-2100) under the coil curing fixture.



Technician(s)





Date


6.2
Ensure the PVC hoses used for impregnation are elevated and full.  If not full,



then fill them.


6.3
Install thermocouples (thermocouple placement:  one on Hydro-Therm Supply,



one on Hydro-Therm Return, Fixture: one on the return end, one on the lead end).



Technician(s)





Date


6.4
Install approved external insulation onto the IQD Curing Fixture.



Technician(s)





Date


6.5
Connect the IQD Coil Fixture to the Hydro-Therm System. Properly support the Dow-Therm 



supply and return hoses to prevent damage to the coil leads.Activate the Hydro-Therm System



and heat to  175oF to 180oF  within 2 hours to ramp temp of mold assembly.



Start Hydro-Therm Time / Date










Technician(s)





Date


6.6
Hold the temp at 175oF to 180oF  for 1 hour.


Start 1 hour @ 175oF to 180oF  Time / Date









End 1 hour @ 175oF to 180oF  Time / Date







Note(s):
Every 30 minutes, check to ensure there is sufficient epoxy in the 


fill tubes and that the chart recorder is operating properly.



Technician(s)





Date

6.7
Bring temperature of IQD Coil Curing Fixture to 250oF to 270oF for 16 hours.


Start 250oF to 270oF for 16 hours Time / Date








End 250oF to 270oF for 16 hours Time / Date








Technician(s)





Date

6.8
After 16 hours, turn off Hydro-Therm System and allow IQD Coil Curing Fixture to cool 


at a rate not to exceed 5 oF per 10 minutes.  


Note:
Remove Hydro-Therm liquid from the coil and return to the Hydro-Therm System



using approved methods.



Technician(s)





Date

6.9
When the fixture has cooled to at least 100o F, remove external insulation..



Technician(s)





Date

6.10
Remove the thermocouples from the coil curing fixture.  Attach the temperature chart to this traveler.  Ensure that the coil assy serial number (stamped on the coil and at the base of this traveler) and date cured is written on the temperature chart.



Technician(s)





Date

6.11
Load the vacuum oven cart into the oven as per the Vacuum Oven Cart Operating Procedure (OP-318940).



Technician(s)





Date

6.12
Close and secure the oven door.  Verify the oven is off as per the Hydro-Therm Operation 


Procedure (OP-318958).



Technician(s)





Date

7.0
Coil Removal

7.1
Remove Coil Conductor seals and associated hardware.
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Coil Lead #1

Coil Lead #3


Coil Lead #2

Coil Lead #4
7.2
Remove both epoxy  Feed Tubes.

7.3
Remove the bolts and then remove the End Plate-Left Lead End.


7.4
Remove the bolts and then remove the End Plate-Right-Lead End.

7.5
Remove the bolts and then remove the End Plate-Right Return End


7.6
Remove the bolts and then remove the End Plate-Left Return End

7.7
Remove the bolts and then remove the Exterior Side Left Plate

7.8
Remove the bolts and then remove the Exterior Side Right Plate

7.9
Remove the bolts and then remove the Exterior Top Right Plate


7.10
Remove the bolts and then remove the Exterior Top Left Plate

7.11
Remove Left Coil and transport to the Coil Cleaning area.

7.12
Remove Right Coil and transport to the Coil Cleaning area.



Technician





Date



7.13
Remove all Tedlar from the finished coil using approved methods.

Note(s):
Remove all sharp corners and edges of the finished coil after being removed 

from the mold using approved procedures.  There should be no more than .060”

of unsupported epoxy build-up anywhere on the unfinished coil.



Technician(s)





Date

8.0
Electrical Inspection
X
8.1
Perform a Post Cure Electrical Inspection of the Left Coil Assembly. Record Serial Number of 



the Coil in the table below
	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.39 to 1.54 mΩ

	mΩ

	
	
	

	LS @ 1 KHz
	
	32 to 37 (H
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot 

Coil to Coil @ 500V
	
	< 5uA
	
	
	
	


8.2
Measure the Trim Coil resistance with the temperature compensator turned OFF.  Measure the Trim 


Coil  temperature (oC) and perform the below calculation to acquire a corrected resistance measurement.


Perform other measurements with the Equipment Temperature Compensator turned ON.


Note:
This measurement temperature compensation process only applies to resistance for 



the IQx Trim Coils.

R = R (actual measurement)[1 + 0.0039 (25oC – Temperature (initial)]
	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Coil 

Temperature
	Calculated

Measurement
	Pass
	Fail

	Resistance


	
	695 - 720 mΩ
	mΩ
	oC
	mΩ
	
	

	Ls @ 1 KHz


	
	For reference Only
	mH
	
	
	
	

	Q @ 1 KHz


	
	For reference Only
	
	
	
	
	

	Ls @ 100 Hz


	
	For reference Only
	mH
	
	
	
	

	Q @ 100 Hz


	
	For reference Only
	
	
	
	
	

	100 Volt Ring


	
	
	
	
	
	
	




Inspector





Date


8.3
Perform a Post Cure Electrical Inspection of the Right Coil Assembly.  Record Serial Number of



the Coil in table below.

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.39 to 1.54 mΩ
	mΩ

	
	
	

	LS @ 1 KHz
	
	32 to 37 (H
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot 

Coil to Coil @ 500V
	
	< 5uA
	
	
	
	


8.4
Measure the Trim Coil resistance with the temperature compensator turned OFF.  Measure the Trim 


Coil  temperature (oC) and perform the below calculation to acquire a corrected resistance measurement.


Perform other measurements with the Equipment Temperature Compensator turned ON.


Note:
This measurement temperature compensation process only applies to resistance for 



the IQx Trim Coils.

R = R (actual measurement)[1 + 0.0039 (25oC – Temperature (initial)]
	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Coil 

Temperature
	Calculated

Measurement
	Pass
	Fail

	Resistance


	
	695 - 720 mΩ
	mΩ
	oC
	mΩ
	
	

	Ls @ 1 KHz


	
	For reference Only
	mH
	
	
	
	

	Q @ 1 KHz


	
	For reference Only
	
	
	
	
	

	Ls @ 100 Hz


	
	For reference Only
	mH
	
	
	
	

	Q @ 100 Hz


	
	For reference Only
	
	
	
	
	

	100 Volt Ring


	
	
	
	
	
	
	




Inspector





Date

X
8.5
Perform a Flow Check of each coil at a ∆P of 60 PSI and 100 PSI and record the results below.

	Coil No.
	XX GPM @ 60 PSI
	XX GPM @ 100 PSI
	Pass
	Fail

	
	
	
	
	

	
	
	
	
	




Inspector





Date


8.6
Perform a hydrostatic check of each coil @ 500 PSI for 30 minutes.

	Coil No.
	30 minutes @ 500 PSI
	Pass
	Fail

	
	
	
	

	
	
	
	




Inspector





Date


8.7
Transport the IQD Coil Assembly to the approved coil storage/magnet assembly area.



Technician(s)





Date

9.0
Production Complete

9.1
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 and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

IQD Main Coil Assembly Impregnation

Serial No.:  «SerialNo»-«ReworkID»
Note(s):  «Notes»
Page 2 of 14


