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

	None
	N/A
	Initial Release
	N/A
	8/11/04

	
	
	
	
	

	A
	4.0
	(x.1)  Reworded step to crimp splice, then solder.
	1664
	8/22/04

	
	
	(Note:  Repeated update for Step 4.1, 5.1, 6.1, etc., to Step 13.1)
	
	

	
	
	
	
	

	
	4 - 13
	Added diagrams to show wrap methods and areas
	
	

	
	
	Added to insulate power leads with Teflon tape.
	
	

	
	
	
	
	

	B
	4.0
	(x.1) Added new Step 4.1 to record Coil Serial number.
	1673
	11/2/04

	
	
	(Note:  Repeated update for Step 4.1, 5.1, 6.1, etc., to Step 13.1)
	
	

	
	4.0
	Moved coil electrical to Section 14.0. Re-arranged and re-numbered section.
	
	

	
	4.2
	(x.1) Added note that Flexible Leads are to be 12” in length.
	
	

	
	14.3
	New Step 'Install threaded studs with grease to prevent epoxy damage into all coil inserts.
	
	

	
	14.6
	Deleted step to covered bolt heads with grey RTV.
	
	

	
	14.6
	New Step 'After completion of electrical, remove the cover plate.  All threaded studs are to remain in the coil center inserts.

Note: Cover to reinstalled after impregnation.'
	
	

	
	17.10
	New Step 'Install the Top Plate on the Impregnation Fixture and bolt in place.  Torque the bolts/threaded studs to 50 ft/lbs.

Note: Ensure all bolts/threaded studs have been coated with grease to prevent damage from curing/cured epoxy.'
	
	

	
	
	
	
	

	C
	4.4
	(x.4) Changed G-10 Insulator part number from MA-388624 to MA-388629.
	1677
	11/22/04

	
	19.1
	Added electrical inspection charts missing from revision change.
	
	

	
	19.3
	Deleted step to label coils.  Previously label in Step x.3
	
	

	
	
	
	
	

	D
	15.3
	Added:  record start time ______ and finish time _____.
	1693
	12/20/04

	
	15.9
	Changed to read: Set the oven to 150o F 5oF as per the Hydro-Therm Operation Procedure. Record the start time ________ and the  finish time (when at Temp.) _______ .
Note(s):
Vacuum is OFF.

It has been determined that the best temperature for out gassing and wetting of epoxy is 110 0F.  This temperature is particularly helpful with the many turns and large surface area in the LEP trim coils. With the large amount of epoxy and the relatively small mass of the potting fixture we decided to heat the mold to 150 degrees F, and leave the epoxy mix at room temperature in order to achieve the final temperature of ~110F after potting. As such, these parameters should not be changed without prior approval from the Project Engineer.
	
	

	
	15.10
	Changed to read Once the mold temperature has reached 150o F 5oF, then pump down the oven to >50 to <200 microns as per the Vacuum Systems Operation Procedure:  Added Record the mold temperature at Vacuum system start __________ (Range 1450F to 1550F)

Time / Date Pump Down began






Time / Date vacuum < 200  microns




	
	

	
	15.11
	Added lines for start and for finish date/time.  Changed 100 to <200 microns.
	
	


	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	
	16.1
	Changed to read:  Mix the epoxy, and 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.



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.
Note:
A maximum of 8 hours is allowed from the start of epoxy mixing to the start of the Wisconsin Oven Cure Cycle.

Note:
See Step 16.2 to record date and times

	1693
	12/20/04

	
	16.2
	Added Step 16.2:  Record time and date of epoxy mixing and time and date Wisconsin Oven Cure cycle is started.

Note:
A maximum of 8 hours is allowed from the start of epoxy mixing to the start of the Wisconsin Oven Cure Cycle.
Date

Time

Start Epoxy Mix

Add DMP-30

Wisconsin Oven Cure Cycle Start


	
	

	
	17.1
	Added statement:  No added heat on the mixing vessel.
	
	

	
	17.2
	Changed to read:  Supply epoxy to the coil assembly.  Fill in 3 steps.  Have a flow rate to enable completion of the total fill in about 3 hours.

1. Fill first 1/3 with epoxy.  Start time. ______  Wait for 3/4 hour

2. Fill second 1/3 with epoxy.  Start time. ______  Wait for 3/4 hour

3. Fill last 1/3 with epoxy.  Start time. ______  Wait for 3/4 hour

Record the start time ________ and the finish time _______.
Note(s):
A maximum of 8  hours is allowed from the start of epoxy mixing to the  start of the Wisconsin Oven Cure Cycle.

Cover the Coil package in Epoxy to about ½” above the coil.
Ensure not to cover the top of the curing fixture with epoxy.

Time / Date coil package covered in epoxy




	
	


	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	
	17.3
	Changed to read:  Maintain the coil assembly <200 microns through out the fill.  After the fill bring the vacuum oven up to atmosphere and turn off the Vacuum Oven as per the Vacuum System Operation Procedure (OP-318862).  Record Temp., Time and Date.
	1693
	12/20/04

	
	17.4
	Added statement:  Record the start time ________ and the  finish time _______.
	
	

	
	17.6 to 17.9
	Deleted the 4 steps.
	
	

	
	17.11
	Deleted this step.
	
	

	
	18.4
	Changed to read:  Activate the Wisconsin oven and ramp mold assembly to 175o – 180o F within 2 hours, and hold for 4 hours.

Record the start time ________ and the finish time _______ 

Note(s):  Every 30 minutes, check to ensure there is sufficient epoxy in the curing Tray and that the chart recorder is operating properly.
	
	

	
	
	
	
	

	
	
	
	
	


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.



Process Engineering




Date

3.0
Impregnation Fixture SetUp

3.1
Assemble the Impregnation Fixture.

Note(s):

Use grease covered bolts.



Technician(s)





Date

3.2
Apply Gray RTV to the Seams of the Impregnation Fixture.\



Technician(s)





Date


3.3
Apply Red Mold Release to all of the internal surfaces of the curing tray.



Technician(s)





Date

4.0
Coil #1 Set Up


4.1
Record Coil Serial Number below. 



Coil Serial Number





4.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 

Note: Flexible leads are to be 12” in length.
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Technician(s)





Date

4.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date
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4.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

4.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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4.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

4.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


4.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

4.9
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

5.0
Coil #2 Set Up


5.1
Record Coil Serial Number below. 



Coil Serial Number





5.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 


Note: Flexible leads are to be 12” in length.
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Technician(s)





Date

5.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date
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5.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

5.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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5.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

5.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


5.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

5.9
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

6.0
Coil #3 Set Up


6.1
Record Coil Serial Number below. 



Coil Serial Number





6.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 


Note: Flexible leads are to be 12” in length.
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Technician(s)





Date

6.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date
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6.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

6.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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6.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

6.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


6.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

6.9
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

7.0
Coil #4 Set Up


7.1
Record Coil Serial Number below. 



Coil Serial Number





7.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 


Note: Flexible leads are to be 12” in length.
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Technician(s)





Date

7.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date

[image: image11.emf]Wrapstraightsection

withtwolayersFiberglass

Wrapcoil

endswith

onelayer

of

Fiberglass

Wrapcoil

endswith

onelayer

of

Fiberglass


7.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

7.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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7.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

7.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


7.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

7.9
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

8.0
Coil #5 Set Up


8.1
Record Coil Serial Number below. 



Coil Serial Number





8.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 


Note: Flexible leads are to be 12” in length.
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Technician(s)





Date

8.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date

[image: image14.emf]Wrapstraightsection

withtwolayersFiberglass

Wrapcoil

endswith

onelayer

of

Fiberglass

Wrapcoil

endswith

onelayer

of

Fiberglass


8.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

8.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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8.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

8.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


8.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

8.9
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

9.0
Coil #6 Set Up


9.1
Record Coil Serial Number below. 



Coil Serial Number





9.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 


Note: Flexible leads are to be 12” in length.
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Technician(s)
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9.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date
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9.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

9.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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9.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

9.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


9.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

9.9
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

10.0
Coil #7 Set Up


10.1
Record Coil Serial Number below. 



Coil Serial Number





10.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 


Note: Flexible leads are to be 12” in length.
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Technician(s)





Date

10.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date
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10.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

10.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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10.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

10.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


10.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

10.9
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

11.0
Coil #8 Set Up


11.1
Record Coil Serial Number below. 



Coil Serial Number





11.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 


Note: Flexible leads are to be 12” in length.
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Technician(s)
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11.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date
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11.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

11.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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11.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

11.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


11.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

119
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

12.0
Coil #9 Set Up


12.1
Record Coil Serial Number below. 



Coil Serial Number





12.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 


Note: Flexible leads are to be 12” in length.
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Technician(s)
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12.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date
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12.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

12.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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12.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

12.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


12.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

12.9
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

13.0
Coil #10 Set Up


13.1
Record Coil Serial Number below. 



Coil Serial Number





13.2
Splice the Coil to the Flexible leads (Black/MA-331650 & Red/MA-331649) by crimping Splice (MA-331697), then solder as per the Assembly Drawing (MD-388626). 


Note: Flexible leads are to be 12” in length.
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Technician(s)





Date

13.3
Using Tape, attach the serial number to the flexible lead as far from the coil as possible.



Technician(s)





Date

[image: image29.emf]Wrapstraightsection

withtwolayersFiberglass

Wrapcoil

endswith

onelayer

of

Fiberglass

Wrapcoil

endswith

onelayer

of

Fiberglass


13.4
Install the G-10 Insulator (MA-388629) as per the Assembly Drawing (MD-388626).



Technician(s)





Date

13.5
Apply one layer ½ Lapped of 0.007” x 1”Fiber Glass Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date
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13.6
Apply one layer ½ Lapped of Tedlar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date

13.7
Apply one layer ½ Lapped of Mylar Tape to the Coil Assembly over the flexible leads as per the Assembly Drawing (MD-388626).



Technician(s)





Date


13.8
Wrap the coil on the outside with ½ lapped of Mylar Tape, then shrink mylar tape 



using a heat gun.



Technician(s)





Date

13.9
Wrap each flexible lead (red and black with a half lap of teflon adhesive backed tape. Then wrap both leads together with a half-lap of teflon adhesive back tape.



Note:
Do not wrap the flexible lead where it will be inside the Fiber Glass Tape.



Technician(s)





Date

14.0
Impregnation Fixture Setup

[image: image31.emf]CoilLeads(thisside)



14.1
Install the Coils in the Impregnation fixture, ensuring coil leads are placed correctly.



Record the Coil Serial by fixture position.
	Coil Position
	Coil Serial #

	#1
	

	#2
	

	#3
	

	#4
	

	#5
	

	#6
	

	#7
	

	#8
	

	#8
	

	#10
	




Technician(s)





Date


14.2
Insert shims between the coils.



Technician(s)





Date
14.4
Install the Top Plate on the Impregnation Fixture and bolt in place.  Torque the bolts/studs to 50 ft lbs.



Technician(s)





Date

14.5
Perform a pre-Impregnation electrical inspection on all the coils and record their Serial #.

	Coil Position #1
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #2
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #3
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #4
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #5
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #6
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #7
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #8
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #9
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #10
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	




Inspector





Date


14.6
After completion of electrical, remove the cover plate.  All threaded studs are to remain 


in the coil center inserts.



Note: Cover to be reinstalled after impregnation.'


14.7
All unused tapped holes to be filled with vacuum grease.


14.8
All tooling joints shall be sealed from the outside with Grey RTV or equivalent.



Technician(s)





Date

15.0
Vacuum Oven Set Up
15.1
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operating procedure (OP-318940).



Technician(s)





Date

15.2
Place the Assembly on the oven cart.



Technician(s)





Date

15.3 
Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart Operating 
procedure (OP-318940).


Record the start time ________ and the  finish time _______.


Technician(s)





Date

15.4
Install the couplings for an open vessel and route the clear PVC tubing as needed.
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Technician(s)





Date

15.5
Install the thermocouples on the top and sides of the curing fixture where they will not be covered in epoxy.



Technician(s)





Date

15.6
Load a curing chart in the chart recorder.

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



Technician(s)





Date

15.7
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

15.8
Coat the oven door seal with Dow Corning Molykote 44 Grease or equivalent

 (MA-116544).  Close and secure the oven door.



Technician(s)





Date

15.9 Set the oven to 150o F 5oF as per the Hydro-Therm Operation Procedure.


Record the start time ________ and the finish time (when at Temp.) _______ . 


Note(s):
Vacuum is OFF.

"It has been determined that the best temperature for out gassing and wetting of epoxy is 110 0F.  This temperature is particularly helpful with the many turns and large surface area in the LEP trim coils. With the large amount of epoxy and the relatively small mass of the potting fixture we decided to heat the mold to 150 degrees F, and leave the epoxy mix at room temperature in order to achieve the final temperature of ~110F after potting. As such, these parameters should not be changed without prior approval from the Project Engineer."



Technician(s)





Date

15.10
Once the mold temperature has reached 150o F 5oF, then pump down the oven to >50 to <200 microns as per the Vacuum Systems Operation Procedure.



Record the mold temperature at Vacuum system start __________ (Range 1450F to 










1550F)




Time / Date Pump Down began









Time / Date vacuum < 200  microns







Technician(s)





Date

15.11
Verify the assembly has 12 hours at < 200 microns prior to impregnation.



Time / Date vacuum = <200 microns for 12 hours
Start












Finish_________________


Lead Person





Date

16.0
Prepare the epoxy.
16.1
Mix the epoxy, and 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.





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.

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


to the start of the Wisconsin Oven Cure Cycle.
	Item

Description
	Weight in Kilograms
	Suggested Typical Mix in Kilograms
	Actual Quantities Mixed In Kilograms
	Lot #’s

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

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

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

	DMP 30 (MA-116500)
	(2.1 Parts))
	(371 Kg)
	
	


Note:
See Step 16.2 to record date and times
Comments:



Technician(s)





Date



Lead Person





Date


16.2
Record time and date of epoxy mixing and time and date Wisconsin Oven 



Cure cycle is started.

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


to the start of the Wisconsin Oven Cure Cycle.

	
	Date
	Time

	Start Epoxy Mix
	
	

	Add DMP-30
	
	

	Wisconsin Oven Cure Cycle Start
	
	




Technician(s)





Date
17.0
Vacuum impregnation
17.1 Connect the mixing vessel to the oven  No added heat on the mixing vessel.


Note(s):

Ensure there is sufficient time remaining to complete the impregnation through to placing the covered coil assembly in the Wisconsin Oven.



Start Time / Date








Technician(s)





Date

17.2
Supply epoxy to the coil assembly.  Fill in 3 steps.  Have a flow rate to enable completion of the total fill in about 3 hours.

1. Fill first 1/3 with epoxy.  Start time. ______  Wait for 3/4 hour

2. Fill second 1/3 with epoxy.  Start time. ______  Wait for 3/4 hour

3. Fill last 1/3 with epoxy.  Start time. ______  Wait for 3/4 hour


Record the start time ________ and the finish time _______.
Note(s):
A maximum of 8  hours is allowed from the start of epoxy mixing to the 


start of the Wisconsin Oven Cure Cycle.

Cover the Coil package in Epoxy to about ½” above the coil.
Ensure not to cover the top of the curing fixture with epoxy.

Time / Date coil package covered in epoxy






___________________________



___________________


Technician(s)





Date

17.3
Maintain the coil assembly at <200 microns through out the fill.  After the 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.




Temperature of Mold  _________




Time / Date vacuum released








Technician(s)





Date

17.4
Open the vacuum oven door.  Pull the oven cart out of the vacuum oven as per the Vacuum Oven Cart Operating Procedure (OP-318940).

Record the start time ________ and the finish time _______.


Technician(s)





Date

17.5
Purge and remove the epoxy lines.



Technician(s)





Date


17.6
Install the Top Plate on the Impregnation Fixture and bolt in place.  Torque the 



bolts/threaded studs to 50 ft/lbs.



Note:
Ensure all bolts/threaded studs have been coated with grease to prevent 



damage 
 from curing/cured epoxy.



Technician(s)





Date

18.0
Curing
18.1
Move the coil assembly from the oven cart to the Wisconsin oven.



Technician(s)





Date

18.2
Connect the thermocouple on the curing assembly to the chart recorder.



Technician(s)





Date

18.3
Load a curing chart in the chart recorder.

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



Technician(s)





Date

18.4
Activate the Wisconsin oven and ramp mold assembly to 175o – 180o F within 2 hours, and hold for 4 hours.

Record the start time ________ and the finish time _______ 
Note(s):

Every 30 minutes, check to ensure there is sufficient epoxy in the curing Tray and that the chart recorder is operating properly.



Technician(s)





Date

18.5
Activate the Wisconsin oven at 250 o F for 16 hours.


Technician(s)





Date

18.6
Allow it to cool at a rate not to exceed 5 oF  per 10 minutes.  



Technician(s)





Date

18.7
When the fixture has cooled to at least 100o F, remove from the Wisconsin oven.



Technician(s)





Date

18.8
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

19.0
Final Inspection
19.1
Perform post-impregnation electrical test of coils.
	Coil Position #1
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #2
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #3
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #4
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #5
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #6
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #7
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #8
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #9
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	


	Coil Position #10
	Coil Serial Number
	

	Main Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	2.65 to 2.80 (
	(
	
	
	

	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!
	
	
	
	

	Ring Test @ 100 Volts
	
	
	
	
	
	

	Hipot Coil

to Core
	
	< 5 µA @ 500 V
	µA
	
	
	




Inspector





Date

19.2
Remove the coils from the curing fixture and remove all Tedlar and Mylar from the coil surfaces.



Technician(s)





Date

20.0
Production Complete
20.1
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, 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
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