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	Revision
	Step No.
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	Initial Revision
	1797
	1/10/06

	
	
	
	
	

	A
	2.0-2.1
	Parts Kit List
2.1
Attach the completed Parts Kit List for the 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.
	1800
	1/26/06

	
	3.9
	Solder 3/8” round tubing onto the square Small and Large Cooling tubes in both Coil Assemblies in the Impregnation fixture.
	
	

	
	
	
	
	

	B
	3.9
	Changed signature from Crew Chief to Technicians
	1811
	2/20/06

	
	4.3
	Added: Label each coil with its serial number.  Attach to the Cooling Tube
	
	

	
	4.4
	Added to check the Coil number labels also.
	
	

	
	9.3 & 9.4
	Delete Electrical Inspection before removing the Curing Fixture
	
	

	
	9.9&9.10
	Changed the read test “after” removing the fixture 
	
	

	
	9.11 & 9.12
	Deleted the Hydrostatic Tests.  Added step 9.9:  Blow clean pressurized air through the cooling tubes to assure that all debris is removed.
	
	

	
	9.13
	Move step 9.13 to step 9.6 have the sign off done by the technician
	
	

	
	
	
	
	

	C
	3.12
	Added Lower Limit of 1.0 G.P.M. for P 60psi and added test at P 100 psi
	1821
	5/4/06

	
	3.13
	Added Lower Limit of 1.0 G.P.M. for P 60psi and added test at P 100 psi
	
	

	
	3.14
	Added Lower Limit of 1.0 G.P.M. for P 60psi and added test at P 100 psi
	
	

	
	3.15
	Added Lower Limit of 1.0 G.P.M. for P 60psi and added test at P 100 psi
	
	

	
	3.8
	Change to read:  If the Fixture binds adjust the conductor location, the position of the coil in the fixture and/or the Fiberglass Tape thickness.  
	
	

	
	3.8
	Add picture of Type #2 positioning bars in Impregnation Fixture
	
	

	
	4.3
	Changed to read:  Verify that each coil is clearly labeled with its Serial Number
	
	

	
	8.3
	Insert:   Note:
A maximum of 8 hours is allowed from the adding of DMP 30 into the epoxy mix to the start of the Wisconsin Oven Cure Cycle
	
	

	
	9.0
	Delete notes and move to step 9.1
	
	

	
	9.1
	Note:
Use extreme care not to damage the two Coil Assemblies while removing epoxy.

Caution:
  Use proper/approved PPE to remove the epoxy to prevent injury to hands or face.


	
	

	
	
	
	
	

	D
	3.2
	Removed: Step now in Travelers #333813, 333814, 333836
	1881
	2/20/07

	
	3.3
	Removed: Step now in Travelers #333813, 333814, 333836
	
	

	
	3.4
	Removed: Step now in Travelers #333813, 333814, 333836
	
	

	
	3.5
	Removed: Step now in Travelers #333813, 333814, 333836
	
	

	
	3.3
	Changed:  SS ½” X ¾” Shoulder Screw qty from 6 ea to 12 ea.
	
	

	
	3.5
	New:  Step to clarify how to install a Type #1 or Type #2/#3 coil with spacer.
	
	

	
	3.6
	New:   Measure the height of the Type #2/#3 Coil to dim 5.225” max/5.220” min
	
	

	
	3.7
	Added:  Check boxes to indicate completion of task.
	
	

	
	3.8
	Added:  Winding between Coil and #.
	
	

	
	
	Continued on the next page!!
	
	

	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	D (con’t)
	
	Continued from the previous page.
	1881
	1/4/07

	
	3.9
	Added:  Winding between Coil and #.
	
	

	
	9.8
	Added:  Winding between Coil and #.
	
	

	
	4.1
	Added:  Dimensions of potting tank.
	
	

	
	6.1
	Added:  Column with suggested quantities of epoxy to mix.
	
	

	
	9.9
	Added:  Winding between Coil and #.
	
	

	
	9.10
	New:  Type #1 Coils need to have a water connection made and brazed.
	
	

	
	9.11
	New:  Type #2 Coils need to have a water connection made and brazed.
	
	

	
	9.12
	Added:  Winding between Coil and #.
	
	

	
	9.13
	Added:  Winding between Coil and #.
	
	

	
	9.14
	Split:  Step split to indicate results from two coil assemblies.
	
	

	
	9.15
	Split:  Step split to indicate results from two coil assemblies.
	
	

	
	9.16
	Split:  Step split to indicate results from two coil assemblies.
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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 Preparing Two Coil Assemblies for Impregnation
3.1
When finished with the Ground insulation do a physical feel check.  Feel for any turns that have moved 
out of position and work them back into the correct location.

Coil Assembly # _____________________    □
Pass

□
Fail

□
Repaired

Coil Assembly # _____________________    □
Pass

□
Fail

□
Repaired



Technician(s)





Date

3.2
Prepare the Impregnation Fixture.  It should be clean and deburred.  Then coat with Mold Release.  
The ½’ x ¾’ stainless steel shoulder screws (MA-393570) threads are coated with Dow Corning 
Molykote 44 Grease or equivalent (MA-116544) before using.

	Item Description:

Coil Curing/Impregnation Tooling
	Quantity
	Part Number

MB-445195
	Completed

	Side Plate
	2
	MB-445196
	

	Center Plate
	1
	MB-445197
	

	Insert
	2
	MB-445198
	

	Bar
	4
	MB-445199
	

	S.S. ½”x3/4” Shoulder Screw
	12
	MA-393570
	




Technician(s)





Date

3.3
Place each labeled and wrapped Coil Assembly in a side of the Impregnation Fixture.  Loosely clamp 
the middle section of the fixture onto the Coil Assembly.  The Impregnation Fixture should close easily.  
If the Fixture binds, adjust the conductor location, the position of the coil in the fixture and/or the 
Fiberglass Tape thickness.  The Impregnation Fixture holds two Coil Assemblies ready for 
Impregnation. 

[image: image6.emf]PottingVessel

FromMixingTank




Technician(s)





Date


3.4
If you are doing a Type #1 Coil, you will need to add a 0.125” Coil Wedge Spacer to the top and 


bottom of a Type #1 coil.  If you are doing a Type #2 and/or Type #3, you need to add a 0.250” Coil 

Wedge Spacer on top and bottom of those coils. The Coil Wedge Spacer must be centered 


longitudinally with respect to the Coil Curing Fixture.
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Record the coil serial numbers below.  N/A the coil serial number box to indicate



no coil of that type
	Coil Serial
	Coil Type
	Coil Serial

Number
	Wedges

Installed

	BMA-
	C1-
	
	

	BMA-
	C1-
	
	

	BMA-
	C2-
	
	

	BMA-
	C2-
	
	

	BMA-
	C3-
	
	

	BMA-
	C3-
	
	




Technician(s)





Date


3.5
Measure the height of the Type #1 or Type #2/Type #3 Coil from outside of Coil Wedge Spacer Top to 



Coil Wedge Spacer Bottom.  Use formula below to record measurements.



Note:  Put N/A in the Coil Serial Number Column to indicate no measurement was required.
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Measurement

from

Outsideof

TopCoil

WedgeSpacer

to

Outsideof

BottomCoil

WedgeSpacer

Measurement

from

Outsideof

TopCoil

WedgeSpacer

to

Outsideof

BottomCoil

WedgeSpacer


TYPE #1 Coils

	Coil Serial Number
	Measured Height

(wedge outside to 
wedge outside)
	Minus  0.250” 
(Total 
Coil Wedge Thickness)
	Measurement
	Limit

5.600” (max)
	Pass
	Fail

	
	
	-0.250”
	
	
	
	

	
	
	-0.250”
	
	
	
	


TYPE #2 / TYPE #3 Coils
	Coil Serial Number
	Measured Height

(wedge outside to 
wedge outside)
	Minus  0.500” 
(Total 
Coil Wedge Thickness)
	Measurement
	Limit

5.220” (max)
	Pass
	Fail

	
	
	-0.500”
	
	
	
	

	
	
	-0.500”
	
	
	
	




Inspector





Date

3.6
Braze 3/8” X 5” long round tubing onto the square Small and Large Cooling tubes for both Coil 
Assemblies that are in the Impregnation fixture.



Coil  Assembly #1 Completed
□


Coil Assembly #2 Completed
□


Technician(s)





Date

Note:
Steps 3.8, 3.9 are for Type #1 Coils and Steps 3.10, 3.11 are for Type #2 / Type #3 Coils. N/A those


N/A those pages not used/needed.

3.7
Electrical Inspection of Type #1 Coils. Perform an electrical test as per the charts below.
	Coil Assy. Serial Number

	Equipment Serial Nos. ( __________________________ )     ( _____________________________ )

	
	Resistance
	Ls @1KHz
	Q@1KHZ
	Ls @100Hz
	Q @ 100Hz

	Coil Section #1
	> 17.4 mΩ
	> 17.5 µH
	~ .2.3
	> 26 µH
	~0 .8

	
	mΩ
	µH
	
	µH
	

	Coil Section #2
	> 32.3 mΩ
	> 78 µH
	~ 2.8
	> 106 µH
	~1.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #3
	> 6.0 mΩ
	> 11.5µH
	~3.1
	> 14 µH
	~ 1.6

	
	mΩ
	µH
	
	µH
	

	Coil Section #4
	> 34.6 mΩ
	> 115 µH
	~ 3.6
	> 144 µH
	~ 1.9

	
	mΩ
	
	
	µH
	

	Coil Section #5
	145 – 153 mΩ
	170 - 195µH
	~ 3.0
	210 -230 µH
	~0.8

	
	mΩ
	µH
	
	µH
	


	500 Volts

with < 5(A Leakage
	Equipment Serial Number
	

	Testing Protocol →
	Coil to Impregnation Fixture
	Current Leakage
	Coil to Cooling Tubes
	Current Leakage
	Coil 

to

Coil
	Current Leakage


	
	Coil Section #1
	(A
	Coil #1
	(A
	Coil Section #1 to 
Coil Section #2
	(A

	
	Coil Section #2
	(A
	Coil #2 
	(A
	Coil Section #2 to 
Coil Section #3
	(A

	
	Coil Section #3
	(A
	Coil #3
	(A
	Coil Section #3 to 
Coil Section #4
	(A

	
	Coil Section #4
	(A
	Coil #4 
	(A
	Coil Section #4 to 
Coil Section #5
	(A

	
	Coil Section #5
	(A
	
	
	
	




Inspector





Date

Perform Ring Test at 100 Volts.  Attach the Ring Test results to the back of this traveler.

Coil Section #1

Pass(
 Fail (




Coil Section #2

Pass(
 Fail (




Coil Section #3

Pass(
 Fail (




Coil Section #4

Pass(
 Fail (




Coil Section #5

Pass(
 Fail (






Inspector





Date

3.8
Electrical Inspection of Type #1 Coils. Perform an electrical test as per the charts below.
	Coil Assy. Serial Number

	Equipment Serial Nos. ( __________________________ )     ( _____________________________ )

	
	Resistance
	Ls @1KHz
	Q@1KHZ
	Ls @100Hz
	Q @ 100Hz

	Coil Section #1
	> 17.4 mΩ
	> 17.5 µH
	~ .2.3
	> 26 µH
	~0 .8

	
	mΩ
	µH
	
	µH
	

	Coil Section #2
	> 32.3 mΩ
	> 78 µH
	~ 2.8
	> 106 µH
	~1.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #3
	> 6.0 mΩ
	> 11.5µH
	~3.1
	> 14 µH
	~ 1.6

	
	mΩ
	µH
	
	µH
	

	Coil Section #4
	> 34.6 mΩ
	> 115 µH
	~ 3.6
	> 144 µH
	~ 1.9

	
	mΩ
	µH
	
	µH
	

	Coil Section #5
	145 – 153 mΩ
	170 - 195µH
	~ 3.0
	210 -230 µH
	~0.8

	
	mΩ
	µH
	
	µH
	


	500 Volts

with < 5(A Leakage
	Equipment Serial Number
	

	Testing Protocol →
	Coil to Impregnation Fixture
	Current Leakage
	Coil to Cooling Tubes
	Current Leakage
	Coil 

to

Coil
	Current Leakage

	
	Coil Section #1
	(A
	Coil #1
	(A
	Coil Section #1 to 
Coil Section #2
	(A

	
	Coil Section #2
	(A
	Coil #2 
	(A
	Coil Section #2 to 
Coil Section #3
	(A

	
	Coil Section #3
	(A
	Coil #3
	(A
	Coil Section #3 to
 Coil Section #4
	(A

	
	Coil Section #4
	(A
	Coil #4 
	(A
	Coil Section #4 to 
Coil Section #5
	(A

	
	Coil Section #5
	(A
	
	
	
	




Inspector





Date

Perform Ring Test at 100 Volts.  Attach the Ring Test results to the back of this traveler.

Coil Section #1

Pass(
 Fail (




Coil Section #2

Pass(
 Fail (




Coil Section #3

Pass(
 Fail (




Coil Section #4

Pass(
 Fail (




Coil Section #5

Pass(
 Fail (






Inspector





Date

3.9
Electrical Inspection of Type #2 / Type #3 Coils. Perform an electrical test as per the charts below.
	Coil Assy. Serial Number

	Equipment Serial Nos. ( __________________________ )     ( _____________________________ )

	
	Resistance
	Ls @1KHz
	Q@1KHZ
	Ls @100Hz
	Q @ 100Hz

	Coil Section #1
	> 34.8 mΩ
	> 71.7 µH
	~ 2.7
	> 103.3 µH
	~ 1.3

	
	mΩ
	µH
	
	µH
	

	Coil Section #2
	> 11.2 mΩ
	> 35 µH
	~ 3.0
	> 47.3µH
	~ 1.9

	
	mΩ
	µH
	
	µH
	

	Coil Section #3
	> 33.9 mΩ
	> 118 µH
	~ 3.4
	> 151 µH
	~ 2.0

	
	mΩ
	µH
	
	µH
	


	500 Volts

with < 5(A Leakage
	Equipment Serial Number
	

	Testing Protocol →
	Coil to Impregnation Fixture
	Current Leakage
	Coil to Cooling Tubes
	Current Leakage
	Coil to Coil
	Current Leakage

	
	Coil Section #1
	(A
	Coil 1
	(A
	Coil Section #1

to 
Coil Section #2
	(A

	
	Coil Section #2
	(A
	Coil 2 
	(A
	Coil Section #2 
to 
Coil Section #3
	(A

	
	Coil Section #3
	(A
	Coil 3 
	(A
	Coil Section #3 
to 
Coil Section #4
	(A




Inspector





Date

Perform Ring Test at 100 Volts.  Attach the Ring Test results to the back of this traveler.

Coil Section #1

Pass(
 Fail (




Coil Section #2

Pass(
 Fail (




Coil Section #3

Pass(
 Fail (






Inspector





Date

3.10
Electrical Inspection of Type #2 / Type #3 Coils. Perform an electrical test as per the charts below.
	Coil Assy. Serial Number

	Equipment Serial Nos. ( __________________________ )     ( _____________________________ )

	
	Resistance
	Ls @1KHz
	Q@1KHZ
	Ls @100Hz
	Q @ 100Hz

	Coil Section #1
	> 34.8 mΩ
	> 71.7 µH
	~ 2.7
	> 103.3 µH
	~ 1.3

	
	mΩ
	µH
	
	µH
	

	Coil Section #2
	> 11.2 mΩ
	> 35 µH
	~ 3.0
	> 47.3µH
	~ 1.9

	
	mΩ
	µH
	
	µH
	

	Coil Section #3
	> 33.9 mΩ
	> 118 µH
	~ 3.4
	> 151 µH
	~ 2.0

	
	mΩ
	µH
	
	µH
	


	500 Volts

with < 5(A Leakage
	Equipment Serial Number
	

	Testing Protocol →
	Coil to Impregnation Fixture
	Current Leakage
	Coil to Cooling Tubes
	Current Leakage
	Coil to Coil
	Current Leakage


	
	Coil Section #1
	(A
	Coil 1
	(A
	Coil Section #1

to 

Coil Section #2
	(A

	
	Coil Section #2
	(A
	Coil 2 
	(A
	Coil Section #2 

to 

Coil Section #3
	(A

	
	Coil Section #3
	(A
	Coil 3 
	(A
	Coil Section #3 

to 

Coil Section #4
	(A




Inspector





Date

Perform Ring Test at 100 Volts.  Attach the Ring Test results to the back of this traveler.

Coil Section #1

Pass(
 Fail (




Coil Section #2

Pass(
 Fail (




Coil Section #3

Pass(
 Fail (






Inspector





Date

3.11
Hydro-Flow Inspection for Small (Inner) Cooling Tube 

 

Coil Serial Number: _____________________

	Magnet Flow

Test
	Flow Cart 

Serial Number
	Lower Limit
	Actual Measurement
	Pass
	Fail
	Out of

Tolerance

	P 60 PSI
	
	1.0 G. P. M.
	G.P.M.
	
	
	

	P 100 PSI
	
	1.3 G. P. M.
	G.P.M.
	
	
	


Perform a hydrostatic Test at 500 PSI for 30 minutes.



Pass
 





Fail

3.12
Hydro-Flow Inspection for Large (Outer) Cooling Tube 
	Magnet Flow

Test
	Flow Cart 

Serial Number
	Lower Limit
	Actual Measurement
	Pass
	Fail
	Out of

Tolerance

	P 60 PSI
	
	1.0 G. P. M.
	G.P.M.
	
	
	

	P 100 PSI
	
	1.3 G. P. M.
	G.P.M.
	
	
	


Perform a hydrostatic Test at 500 PSI for 30 minutes.



Pass
 





Fail



Inspector





Date

3.13
Hydro-Flow Inspection for Small (Inner) Cooling Tube
 Coil Serial Number: _____________________

	Magnet Flow

Test
	Flow Cart 

Serial Number
	Lower Limit
	Actual Measurement
	Pass
	Fail
	Out of

Tolerance

	P 60 PSI
	
	1.0 G. P. M.
	G.P.M.
	
	
	

	P 100 PSI
	
	1.3 G. P. M.
	G.P.M.
	
	
	


Perform a hydrostatic Test at 500 PSI for 30 minutes.



Pass
 





Fail

3.14
Hydro-Flow Inspection for Large (Outer) Cooling Tube 
	Magnet Flow

Test
	Flow Cart 

Serial Number
	Lower Limit
	Actual Measurement
	Pass
	Fail
	Out of

Tolerance

	P 60 PSI
	
	1.0 G. P. M.
	G.P.M.
	
	
	

	P 100 PSI
	
	1.3 G. P. M.
	G.P.M.
	
	
	



Perform a hydrostatic Test at 500 PSI for 30 minutes.



Pass
 





Fail



Inspector





Date

3.15
Cap off the Cooling Tubes using a copper cap and soft solder.


Technician(s)





Date

4.0 Impregnation Coil Assembly and Impregnation Tank

4.1
Mold Release the inside of the Impregnation Tank with Red Mold Release (MA-292449).  


Place the Impregnation tank on the floor using the appropriate lifting devices. 



Tank Height is 20”.  Tank Width at top is 16 ¾”.  Tank width at bottom is 13”.

[image: image7.jpg]





Technician(s)





Date


4.2
Verify that the Curing Tooling Assembly is completely coated with Mold Release (MA-292449).  


Also verify the 1/2” x ¾” shoulder screws threads are coated with Dow Corning Molykote 44 


Grease44 (MA-116544) and well tightened to hold the Coil Assemblies.  Then proceed to fill the socket 

heads with G.E. RTV-157 (Fermi stock 1940-0850).


Technician(s)





Date


4.3
Record the serial number of the two Coil Assemblies in the Curing Fixture ready for Impregnation.  

Verify that each coil is clearly labeled with its Serial Number.
Coil Serial Number: ________________________

Coil Serial Number: ________________________



Technician(s)





Date


4.4
Verify that both Coil Assemblies are securely clamped, that all the Conductor Leads and Cooling 


Tubes are lying close to the coils and pointing in the same direction, and that all the layers of ground 

insulation and impregnation taping preparation are intact and lying correctly. Check that all conductor 

labels and Coil numbers are still in place and readable.  


Technician(s)





Date


4.5
Transport the Assembled Insulated Coil Curing Assembly and place it into the Impregnation Tank.  

Check that all conductor labels are still in place and readable.  Replace any that are missing or unclear.
[image: image8.jpg]
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Technician(s)





Date


4.6
Use Teflon spacers (see step 4.5 picture) to position the Coil Curing Assembly and to separate the 


two coils while impregnating with epoxy.



Technician(s)





Date


4.7
Fill the voids around the Coil Curing Assembly with Teflon pieces or old bits of cured epoxy.  This will 

reduce the amount of epoxy waste when potting.  Take special care to not allow the filler material to 

touch the Coil Curing Assembly.


Technician(s)





Date


4.8
Put clear tubing over the open cooling tubes.  Use one section of tubing over the two small open cooling 

tubes and one section over the large open cooling tubes.  Seal around the clear tubing with Grey RTV to 

prevent epoxy penetration.



Technician(s)





Date

5.0 Vacuum Oven Set Up

5.1
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operating 


procedure (OP-318940).



Technician(s)





Date


5.2
Place the Coil Potting Vessel with the Coil Curing Assembly on the oven cart.



Technician(s)





Date


5.3
Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart Operating 


procedure (OP-318940).  


Technician(s)





Date


5.4
Install the couplings for an open vessel and route the clear PVC tubing as needed.




Technician(s)





Date


5.5
Install the two thermocouples near the top of the potting vessel where they will not be covered in epoxy.



Technician(s)





Date


5.6
Load a curing chart in the chart recorder.

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



Technician(s)





Date


5.7
Verify that the coil assembly and potting vessel are setup and ready for impregnation.

Note(s):

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



Lead Person





Date


5.8
Coat the oven door seal with Dow Corning Molykote 44 Grease or equivalent (MA-116544).  

Close and secure the oven door.



Technician(s)





Date


5.9
Set the oven to 110o F 5oF as per the Hydro-Therm Operation Procedure. 
Note(s):
Vacuum is OFF.



Technician(s)





Date


5.10
Once the mold temperature has reached 110o F 5oF, pump down the oven to >50 to <200 microns 


as per the Vacuum Systems Operation Procedure.

Time / Date pump down began






Time / Date vacuum = to >50 to <200 microns  






Technician(s)





Date


5.11
Verify the assembly has 12 hours at to >50 to <200 microns prior to impregnation.

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




Finish_________________


Technician(s)





Date

6.0 Epoxy Mixing.

6.1
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 (all except the DMP 30) to the mixing vessel, close the mixing vessel, mix and pump down to 100 - 250 microns for 2 hours.

Note:
Add the DMP 30 (MA-116500) after two hours of mixing the other components.  Mix the DMP-30 into the other three components for 15 minutes.

Note:
A maximum of 8 hours is allowed from the adding of DMP 30 into the epoxy mix
to the start of the Hydro-Therm (oven) Cure Cycle.
	Item

Description
	Weight 

in Kilograms
	Suggested Quantities 

Mixed In Kilograms
	Record Quantities actually mixed in Kilograms
	Lot #’s

	828 (MA-331443)
	(100 parts)
	9 kg
	
	

	732 (MA-116502)
	(43 Parts)
	3.87 kg
	
	

	NMA (MA-116503)
	(128.4 Parts)
	11.5
	
	

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



Start Epoxy Mixing Time / Date











(Add DMP 30)
Start DMP-30 Mixing Time / Date









End DMP-30 Mixing Time / Date







Comments:



Technician(s)





Date

7.0 Vacuum impregnation

7.1
Connect the mixing vessel to the oven.




Start Time / Date








Technician(s)





Date


7.2
Supply epoxy to the potting vessel continuously at a slow flow rate with a total fill time of about 3 

hours.  Fill the potting vessel until the epoxy is approximately 1” above the Potting Coil Assembly.
Note:
Maintain the coil assembly at 90o F to 100 oF and vacuum at >150 to <250 microns throughout the fill to allow the epoxy to permeate the coil package. 

Note:
A maximum of 8 hours is allowed from the addition of DMP 30 epoxy to the epoxy mixing to the start of the Wisconsin Oven Cure Cycle.



Record Vacuum Vessel Start Temperature #1








Record Vacuum Vessel Start Temperature #2








Record Vacuum Vessel Finish Temperature #1








Record Vacuum Vessel Finish Temperature #2








Start Epoxy Fill Time / Date










Stop Epoxy Fill Time / Date










Record Maximum house air









Technician(s)





Date


7.3
After the epoxy 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


7.4
Open the vacuum oven door.  Pull the oven cart out of the vacuum oven as per the Vacuum Oven 


Cart Operating Procedure (OP-318940).



Technician(s)





Date


7.5
Refill the Potting Vessel as necessary to maintain epoxy level 1” above the highest point of the 


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



Technician(s)





Date


7.6
Disconnect the thermocouples.




Technician(s)





Date


7.7
Purge and remove the epoxy lines.



Technician(s)





Date


7.8
Disconnect the mixing vessel from the oven.




Technician(s)





Date

8.0 Coil Assembly Curing

8.1
Lift the Coil Curing Assembly Impregnation Vessel using the overhead crane and the appropriate 


slings and place the Impregnation Vessel in the Wisconsin Oven.



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



fixture to the Wisconsin Oven, place a sheet of Polyethylene Plastic (Fermi stock 1670-2100) 



under the coil curing fixture.



Technician(s)





Date


8.2
Install two thermocouples on the Tank.




Technician(s)





Date


8.3
Activate the Wisconsin Oven and heat to 175oF to 180oF as soon as possible to ramp the temperature of 

the mold potting vessel..


Note:
A maximum of 8 hours is allowed from the adding of DMP 30 into the epoxy mix


to the start of the Wisconsin Oven Cure Cycle.



Start Wisconsin Oven Time / Date











Wisconsin Oven Temperature stable at 175oF to 180oF
Time / Date





Technician(s)





Date


8.4
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 Potting Vessel and that the chart recorder is operating properly.



Technician(s)





Date


8.5
Bring temperature of the Impregnation Vessel to 250oF to 270oF and hold for 16 hours.


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









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









Technician(s)





Date


8.6
After 16 hours, turn off Wisconsin Oven and allow the Impregnation Vessel to cool at a rate not


to exceed 5 oF per 10 minutes.



Technician(s)





Date


8.7
Remove the thermocouples from the coil curing fixture.  Attach the Curing temperature chart to 


this traveler.  Ensure that the Coil Assembly serial numbers (at the base of this traveler) and date cured 

are written on the temperature chart.



Technician(s)





Date

9.0 Coil Assembly Clean-Up

9.1
Remove the Coil Curing Assembly from the impregnation tank.



Technician(s)





Date


9.2
Remove any excess epoxy from the outside of the Coil Assemblies.



Note:
Use extreme care not to damage the two Coil Assemblies while removing epoxy.



Caution:
  Use proper/approved PPE to remove the epoxy to prevent injury to hands or face.



Technician(s)





Date


9.3
Carefully remove the Curing Fixture from the impregnated Coil Assemblies.



Technician(s)





Date


9.4
Remove the Mylar Tape and Tedlar Tape from each Impregnated Coil.  Confirm that all the conductor 

labels are still in place and readable.


Technician(s)





Date


9.5
Remove the clear tubing and Grey RTV from the Cooling Tubes.  Assure that no RTV or epoxy debris 

enters the Cooling Tubes.



Technician(s)





Date


9.6
Label the Coil on each side in the middle of the coil with a Coil Serial Number label.  Provide 


Serial Number information to ProEng for label.  Label to be ‘Black on Yellow, Arial Black, 20 PT. 

Label to be approximately  3” long.
[image: image3.emf]BMACoilSideView

Type#2shownfor

Clarityonly!

ApplyCoilSerialNumberhere!!




Apply Clear Room Cure Epoxy over the label to seal label to the coil.



Technician(s)





Date


9.7
Visually inspect the Impregnated Coil Assemblies for any defects.  Determine if the defects would 

affect the coil function.

Coil Assembly # _____________________    □
Pass

□
Fail

□
Repaired

Coil Assembly # _____________________    □
Pass

□
Fail

□
Repaired



Inspector





Date

9.8
Type #1 Coils need to have a water connection made and brazed.  Refer to Type #1 Coil

Dwg ME-445210. You may not have any coils to braze, only one coil, or two coils.  Indicate 

which condition you have either with a serial number or a N/A in the appropriate boxes.


Properly select the cooling tubes to be brazed.  Carefully bend the cooling tubes into position prior to 
cutting.  Cut the cooling tubes, and remove all burrs from the outside and the inside water cooling 
passage.  Use house air at no more than 15 psig to remove burrs from the water passage.  Remove the
Insulating material from outside of the cooling tube, then install the coupling-cooling tube (MA-
445326).  Properly protect the coil using approved materials/methods from torch heat, then braze the 
coupling to the cooling tubes with Silfos-15 rod.  


Note:
Finished Brazed joint must be between 0.130”minimum to 0.200” maximum below the



height of the coil.

[image: image4.emf]Type#1

Coil
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	Coil Serial Number
	Completed

	
	

	
	




Technician(s)





Date

9.11 
Type #2 Coils need to have a water connection made and brazed.  Refer to Type #2 Coil


Dwg ME-445212.  You may not have any coils to braze, only one coil, or two coils.  Indicate 


which condition you have either with a serial number or a N/A in the appropriate boxes.


Properly select the cooling tubes to be brazed.  Carefully bend the cooling tubes into position prior to 
cutting.  Cut the cooling tubes, and remove all burrs from the outside and the inside water cooling 
passage.  Use house air at no more than 15 psig to remove burrs from the water passage.  Remove the
Insulating material from outside of the cooling tube, then install the coupling-cooling tube (MA-
445326).  Properly protect the coil using approved materials/methods from torch heat, then braze the 
coupling to the cooling tubes with Silfos-15 rod.  


Note:
Finished Brazed joint must be between 0.130”minimum to 0.200” maximum below the



height of the coil.

[image: image5.emf]Type#2
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	Coil Serial Number
	Completed

	
	

	
	




Technician(s)





Date

9.12
Perform the Post-Braze Electrical Inspection after removing the impregnated Coil from


the Curing Fixture

Perform an electrical test as per the charts below.

	Coil Serial Number

	Equipment Serial Nos. ( __________________________ )     ( _____________________________ )

	
	Resistance
	Ls @1KHz
	Q@1KHZ
	Ls @100Hz
	Q @ 100Hz

	Coil Section #1
	> 17.4 mΩ
	> 42.5 µH
	8.5 – 9.5
	> 44 µH
	1.6 – 2.1

	
	mΩ
	µH
	
	µH
	

	Coil Section #2
	> 32.3 mΩ
	> 157 µH
	7.2 – 8.2
	> 165 µH
	~ 3.3

	
	mΩ
	µH
	
	µH
	

	Coil Section #3
	> 6.0 mΩ
	> 20.0 µH
	6.8 – 7.8
	> 21.0 µH
	2.8 – 3.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #4
	> 34.6 mΩ
	> 205.0 µH
	7.8 – 8.8
	> 215.0 µH
	3.7 – 4.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #5
	145 – 153 mΩ
	247 – 275 µH
	5.6 6.3
	245 – 280 µH
	0.9 – 1.4

	
	mΩ
	µH
	
	µH
	


	500 Volts with < 5(A

Leakage
	Equipment Serial Number
	

	Testing Protocol →
	Coil to Coil
	Current Leakage
	Coil to Cooling Tubes
	Current Leakage

	
	Coil Section #1 
to 
Coil Section #2
	(A
	Coil Section #1
	(A

	
	Coil Section #2

to

Coil Section #3
	(A
	Coil Section #2
	(A

	
	Coil Section #3

to

Coil Section #4
	(A
	Coil Section #3
	(A

	
	Coil Section #3

to

Coil Section #4
	(A
	Coil Section #4
	(A

	
	Coil Section #4

to

Coil Section #5
	(A
	Coil Section #5
	(A




Inspector





Date

Perform Ring Test at 100 Volts.  Attach the Ring Test results to the back of this traveler.

Coil Section #1

Pass(
 Fail (




Coil Section #2

Pass(
 Fail (




Coil Section #3

Pass(
 Fail (




Coil Section #4

Pass(
 Fail (




Coil Section #5

Pass(
 Fail (






Inspector





Date

9.13
Perform the Pre-Braze Electrical Inspection after removing the impregnated Coil from


the Curing Fixture

Perform an electrical test as per the charts below.

	Coil Serial Number

	Equipment Serial Nos. ( __________________________ )     ( _____________________________ )

	
	Resistance
	Ls @1KHz
	Q@1KHZ
	Ls @100Hz
	Q @ 100Hz

	Coil Section #1
	> 17.4 mΩ
	> 42.5 µH
	8.5 – 9.5
	> 44 µH
	1.6 – 2.1

	
	mΩ
	µH
	
	µH
	

	Coil Section #2
	> 32.3 mΩ
	> 157 µH
	7.2 – 8.2
	> 165 µH
	~ 3.3

	
	mΩ
	µH
	
	µH
	

	Coil Section #3
	> 6.0 mΩ
	> 20.0 µH
	6.8 – 7.8
	> 21.0 µH
	2.8 – 3.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #4
	> 34.6 mΩ
	> 205.0 µH
	7.8 – 8.8
	> 215.0 µH
	3.7 – 4.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #5
	145 – 153 mΩ
	247 – 275 µH
	5.6 6.3
	245 – 280 µH
	0.9 – 1.4

	
	mΩ
	µH
	
	µH
	


	500 Volts with < 5(A

Leakage
	Equipment Serial Number
	

	Testing Protocol →
	Coil to Coil
	Current Leakage
	Coil to Cooling Tubes
	Current Leakage

	
	Coil Section #1 

to 

Coil Section #2
	(A
	Coil Section #1
	(A

	
	Coil Section #2

to

Coil Section #3
	(A
	Coil Section #2
	(A

	
	Coil Section #3

to

Coil Section #4
	(A
	Coil Section #3
	(A

	
	Coil Section #3

to

Coil Section #4
	(A
	Coil Section #4
	(A

	
	Coil Section #4

to

Coil Section #5
	(A
	Coil Section #5
	(A




Inspector





Date

Perform Ring Test at 100 Volts.  Attach the Ring Test results to the back of this traveler.

Coil Section #1

Pass(
 Fail (




Coil Section #2

Pass(
 Fail (




Coil Section #3

Pass(
 Fail (




Coil Section #4

Pass(
 Fail (




Coil Section #5

Pass(
 Fail (






Inspector





Date


9.14
Perform the Pre-Braze Electrical Inspection after removing the impregnated Coil from


the Curing Fixture.

Perform an electrical test as per the charts below.

	Coil Serial Number

	Equipment Serial Nos. ( __________________________ )     ( _____________________________ )

	
	Resistance
	Ls @1KHz
	Q@1KHZ
	Ls @100Hz
	Q @ 100Hz

	Coil Section #1
	> 34.8 mΩ
	> 178.0 µH
	10.0 – 11.0
	> 180 µH
	2.8 – 3.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #2
	> 11.2mΩ
	> 76.0 µH
	2.8 – 3.5
	> 80.0 µH
	4.5 – 5.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #3
	> 33.9 mΩ
	> 205.0 µH
	7.8 – 8.8
	> 210.0 µH
	3.7 – 4.2

	
	mΩ
	µH
	
	µH
	


	500 Volts with < 5 (A Leakage
	Equipment Serial Number
	

	Testing Protocol →
	Coil to Coil
	Current Leakage
	Coil to Cooling Tubes
	Current Leakage

	
	Coil Section #1

to 
Coil Section #2
	(A
	Coil Section #1
	(A

	
	Coil Section #2 
to

Coil Section #3
	(A
	Coil Section #2
	(A

	
	Coil Section #3

to

Coil Section #4
	(A
	Coil Section #3
	(A


Perform Ring Test at 100 Volts.  Attach the Ring Test results to the back of this traveler.

Coil Section  #1

Pass(
 Fail (




Coil Section #2

Pass(
 Fail (




Coil Section #3

Pass(
 Fail (






Inspector





Date


9.15
Perform the Pre-Braze Electrical Inspection after removing the impregnated Coil from


the Curing Fixture.

Perform an electrical test as per the charts below.

	Coil Serial Number

	Equipment Serial Nos. ( __________________________ )     ( _____________________________ )

	
	Resistance
	Ls @1KHz
	Q@1KHZ
	Ls @100Hz
	Q @ 100Hz

	Coil Section #1
	> 34.8 mΩ
	> 178.0 µH
	10.0 – 11.0
	> 180 µH
	2.8 – 3.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #2
	> 11.2mΩ
	> 76.0 µH
	2.8 – 3.5
	> 80.0 µH
	4.5 – 5.5

	
	mΩ
	µH
	
	µH
	

	Coil Section #3
	> 33.9 mΩ
	> 205.0 µH
	7.8 – 8.8
	> 210.0 µH
	3.7 – 4.2

	
	mΩ
	µH
	
	µH
	


	500 Volts with < 5 (A Leakage
	Equipment Serial Number
	

	Testing Protocol →
	Coil to Coil
	Current Leakage
	Coil to Cooling Tubes
	Current Leakage

	
	Coil Section #1

to

Coil Section #2
	(A
	Coil Section #1
	(A

	
	Coil Section #2

to

Coil Section #3
	(A
	Coil Section #2
	(A

	
	Coil Section #3

to

Coil Section #4
	(A
	Coil Section #3
	(A


Perform Ring Test at 100 Volts.  Attach the Ring Test results to the back of this traveler.

Coil Section #1

Pass(
 Fail (




Coil Section #2

Pass(
 Fail (




Coil Section #3

Pass(
 Fail (






Inspector





Date


9.16
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and a hydrostatic check at 500 PSI.  


Refer to the Mechanical (Flow) Inspection (5520-ES-318968).

	Coil Assembly #1 (Type #1 or Type #2)

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

	∆P 60 PSI
	
	>0.73 GPM (Minimum)
	GPM
	
	
	

	∆P 100 PSI
	
	> 1.0 GPM (Minimum).
	GPM
	
	
	


	Coil Assembly #2 (Type #1 or Type #2)

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

	∆P 60 PSI
	
	>0.73 GPM (Minimum)
	GPM
	
	
	

	∆P 100 PSI
	
	> 1.0 GPM (Minimum).
	GPM
	
	
	




Performa hydrostatic check of the joint at 500 psi for 15 minutes



Coil Assembly #1 
Pass


Fail 



Coil Assembly #2 
Pass


Fail



Inspector





Date

9.17
Blow clean pressurized air through the cooling tubes to assure that all the debris is removed 

and then cap the tubes.


Coil Assembly #1 Completed



Coil Assembly #2 Completed



Inspector





Date

9.18
Place the finished and labeled Coil Assembly in the approved storage location.



Coil Assembly #1 Completed



Coil Assembly #2 Completed



Technician(s)





Date

10.0 Production Complete

10.1
Process Engineering verifies 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
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