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	Revision
	Revision Description
	Date

	
	
	

	A
	Rewrite traveler per marked up traveler attached.

Added 100 volt ring test to all electricals.

Step 3.5 Indicated coils to be clamped for testing.

Step 4.0 Note(s) Added the use of sandpaper (Fermi stock 1202-2560) if G-10 is not roughed to enhance bonding with epoxy.

Step 4.1 Removed reference to Sicomet glue.

Step 4.2 Removed reference to Sicomet glue.

Step 4.3 Deleted step.

Step 4.8 New Step. Added electrical test after nest coils.

Step 4.9 Removed reference to Sicomet glue or glue.  Added use tooling clamps to compress coil package.

Step 4.11 Combine with steps 4.13 and 4.15.

Step 4.12 New step.  Added half lapped Tedlar to both ends of the saddles.

Step 12.3 Deleted as per J. Carson.

TRR. No. 0520
	7/3/96

	
	
	

	B
	Rewrite traveler per marked up travelers attached.

Step 3.2  Deleted reference to metal tag.  Step 3.4  Deleted reference to metal tag.

Step 3.5  Deleted Electrical not required check off.  Step 4.0  Deleted reference to use of sandpaper to rough G-10.  Added to note to ensure G-10 has been cleaned with alcohol and wipes.  Step 4.3 through 4.5 was to be revised per attached sheets dated 8/23/96.  A print revision was released (rev. F) which supersedes the attached sheets.  These steps have been revised as per print ME-331121 rev. F.  Step 4.4  Deleted statement forwarding technicians to Step 4.8.

Step 4.3 and 4.4 changed from technician to inspector.  Step 4.5  Deleted statement regarding gap size at the saddles.  Deleted note.  Step 4.6  Deleted  

Renumbered Steps from 4.6 on.  Step 4.7  Deleted the words, measurement taken in Step 4.6, replaced with installation of  G-10.  Indicate in the table below the amount of G-10 installed at each saddle location in thousandths of an inch..  Changed from lead person to lead inspector.  Step 4.19  Added slitting of Tedlar randomly all about the saddle.  Added note not to damage the insulation during the slitting process.  Step 5.2  Changed Fermi stock number from 1930-1000 to drawing number MA-292449.  Step 5.3  Deleted the reference to fill ports being installed.  Step 5.9  Modify drawing to show 1/2" removed behind flare, removal of 1/2" material from opposite side of flare before assembly, apply small bead of gray RTV to lip of seal.  Step 5.10 switched places with Step 5.11.  

Step 5.18  added applying RTV to all mold seams and nut heads.  Step 9.4  Changed Quadrupole potting table to B2 potting table.  Step 9.7 Changed to one X deleted crew chief and changed lead inspector to lead person.  Step 9.11  Removed reference to purging Dow Frost from system using distilled water.  Step 9.12  New Step purging Dow Frost from system using distilled water.  Step 9.15 Deleted.  Step 10.2 Deleted reference to coil leads being bent per print.  Step 11.2  Deleted note.  Step 11.7  Removed center support from drawing.  Step 12.3  Attach serial number tag at center tap to impregnated coil.

TRR. No. 0557

Updated traveler to reflect numerous print changes.

All locations referencing MA-274977 to hold items in place is to be changed to MA-225104

Step 7.1  Epoxy Formulation Changed.

Step 9.15 new step removing the center tap cover and the lead end conductor assembly prior to hipotting.

TRR. No. 0569
	1/29/97
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	C
	
	Update Cover Page
	1595
	3/5/04

	
	3.3
	Make and install O-rings
	
	

	
	4.12/13
	Clarify drawings and steps.
	
	

	
	5.18
	Expand Electrical.
	
	

	
	6.3
	Label the feed throughs.
	
	

	
	6.5
	Verify the Epoxy Lines.
	
	

	
	6.7
	Verify the Mold temp at 120.
	
	

	
	7.1
	Lot #, Edit notes.
	
	

	
	9.7
	Insulate curing mold.
	
	

	
	9.10
	Delete chart recorder.
	
	

	
	9.13
	Delete check boxes.
	
	

	
	9.14
	Delete, performed in step 9.10
	
	

	
	10.2-10.6
	Combine into one step.
	
	

	
	10.7
	Note, taper, grab right side first.
	
	

	
	
	
	
	

	D
	4.9
	Only apply 3 layers of half lapped 2” Tape per the assembly drawing.
	1616
	3/24/04

	
	7.1
	Use half as much epoxy.
	
	

	
	
	
	
	

	E
	5.9
	Reworded step and insert bolt from bottom.
	1624
	4/2/04

	
	
	
	
	

	F
	
	Update page 5
	1632
	2/17/05

	
	10.7
	Added new step “Patch the fill spots as needed with epoxy.
	
	

	
	
	NOTE: These changes were already done on May 5, 2004, but there was a mistake. The changes were incorporated into revision C, and so the “latest” version became revision D (dated May 5, 2004). These changes should have been made to revision E, resulting in revision F. That is what we have done now.
	
	

	
	
	
	
	

	G
	9.8
	Changed these parts of the step 9.8 to read:

Connect the mold to the magnet curing station as per the Dow Frost (Magnet Curing Station) Operation Procedure (OP-318962).  Raise the mold temperature in 3 stages.

1.) 150o F and hold for 1 hour

2.) 225o F and hold for 30 minutes

3.) 250o F until stabilized

Start Time

Time Mold Temp. 150o F

Time Mold Temp. 225o F 

Time Mold Temp. 250o F

Completion Time

(Not to be less than 16 Hours)


	1719
	3/23/05

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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 Lambertson Coil/Core Assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.  Completed coils/core assemblies are to be stored in the Lambertson Coil/Core Storage Area.

2.0
Parts Kit List

2.1
Attach the completed Parts Kit List to this traveler.



Process Engineering/Designee



Date

3.0
Inner Coil Conductor Wrap Procedure


Note(s):

When lifting and or moving coils or coil assemblies always have the Spreader Blocks installed at the quarter points of the coil or coil assembly approximately 28" in from each end.

3.1
Transport a Lambertson Conductor Wrapped Outer Coil Assembly (ME-331124) supported on tape wrapped 2 x 4's from the coil staging area on a coil transport cart to the coil insulating area.  Visually inspect the coils conductor wrap for damage.

	Record the Outer Coil Serial Number:
	




Lead Person





Date


3.2
Transport a Lambertson Conductor Wrapped Inner Coil Assembly (ME-331123) supported on tape wrapped 2 x 4's from the coil staging area on a coil transport cart to the coil insulating area.  Visually inspect the coils conductor wrap for damage.

	Record the Inner Coil Serial Number:
	




Lead Person





Date

3.3 Make the O-rings (MB-331686– MB-331687– MB-331688– MB-331689– MB-331690-MB-331691) as per the Curing Mold Assembly (ME-331482).  Store the O-Rings in a protected position.



Technician





Date



Note(s):

This test is only required if the coil has been in storage for more than 24 hours.  If work is continuous no electricals are required.


3.4
Perform a Coil Integrity Electrical inspection and record the results below.  Compare the results with the post conductor wrap electrical.  The coils must be clamped for the following tests.

	Inner Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.2 mΩ to 6.6 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	


	Outer Col
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.5 mΩ to 6.9 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	




Inspector





Date

4.0
Coil Ground Wrap Procedure


Note(s):
Ensure the G-10 pieces have been roughed to enhance bonding with the epoxy.  Ensure that the part numbers have been removed.  Ensure that the area about to be wrapped and the G-10 is clean, dry, free from grease, oils, etc... Ensure that the G-10 parts are clean, if not use Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600 or equivalent).


4.1
With the outer coil having the saddles in the upright position, longitudinally position within the outer coil G-10 Sheet Insulation (MB-331522) (Qty. 2), or 110.375" per side of the long straight sections per ME-331121.


 EMBED Word.Picture.8  




Technician(s)





Date


4.2
Position one (1) Cresent Corner Filler (MB-331523) on each inside radius of the outer coil package.


 EMBED Word.Picture.8  




Technician(s)





Date



Note(s):
Exercise extreme caution in the following step to ensure that no damage occurs to the center taps, insulation, or leads of the inner and outer coil packages.
When lifting and or moving coils or coil assemblies always have the Spreader Blocks installed at the quarter points of the coil or coil assembly approximately 28" in from each end.


4.3
Using the overhead crane and approved lifting method, centrally position the inner coil package within the outer coil package per ME-331121 and clamp into position.  Measure and record the distance between the inner coil package and outer coil package in three (3) locations at the lead and non-lead ends.  



Caution:




This operation represents a pinch hazzard.
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	Location
	Lead End
	Non-lead End
	Max. Limit

	Lead Side of Center Tap
	
	
	.015"

	Center
	
	
	.015"

	Non-Lead Side of Center Tap
	
	
	.015"




Inspector





Date


4.4
Using G-10 Sheet Insulation (MB-351070, MB-331310, MB-331521, MB-331311, MB-331312 and MB-331522) fill the gap between the ends of the inner and outer coil packages.



Technician(s)





Date


4.5
Verify the installation of the G-10 pieces.  Indicate in the table below the amount (total thickness) of G-10 installed at each saddle location in thousandths of an inch.

	Lead End
	Return End

	
	




Inspector





Date


4.6
Perform an Assembled Pre-Ground Wrap Electrical inspection and record the results below.  Compare the results with the post conductor wrap electrical.  The coils must be clamped for the following tests.

	Inner Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.2 mΩ to 6.6 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	


	Outer Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.5 mΩ to 6.9 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	




Inspector





Date


4.7
Position the following G-10 pieces on the inner/outer coil packages per print ME-331121 as the coil package is being wrapped.  Use tooling clamps as required to compress the coil and 1/2" X .007" Fiberglass Adhesive Back Tape (MA-225104) to hold the G-10 pieces in place.



Note(s):

The following items (blocks and fillers) are made from Room Cure Epoxy (MA-331542).

The Fiberglass Adhesive Back Tape (MA-225104) must be removed during the wrapping process.
	Seq.#
	Item #
	Location
	Installed

	1
	MB-331318
	Lowest inner coil lead butted tightly against the radius of the coil
	

	2
	MB-331318
	Lowest outer coil lead butted tightly against the radius of the coil
	

	3
	MB-331475
	Lead end, lead side inner coil package butted tightly against center tap
	

	4
	MB-331475
	Lead end, lead side outer coil package butted tightly against center tap
	

	5
	MB-331313
	Lead end, lead side lowest inner coil lead butted tightly against (MB-331318)
	

	6
	MB-331313
	Lead end, lead side lowest outer coil lead butted tightly against (MB-331318)
	

	7
	MB-331316
	Lead end, non-lead side lowest inner coil lead butted tightly against the radius of the inner coil package and (MB-331313) (MB-331318)
	

	8
	MB-331316
	Lead end, non-lead side lowest outer coil lead butted tightly against the radius of the outer coil package and (MB-331313) (MB-331318)
	

	9
	MB-331317
	Lead end, lead side, lowest inner coil lead butted tightly against the bent lead
	

	10
	MB-331317
	Lead end, lead side, lowest outer coil lead butted tightly against the bent lead
	

	11
	MB-331476
	Lead end, non-lead side, inner coil center tap butted tightly against the center tap
	

	12
	MB-331476
	Lead end, non-lead side, outer coil center tap butted tightly against the center tap
	

	13
	MB-331319
	Lead end, lead side, inner coil lead center tap butted tightly against the radius and (MB-331475) of the inner coil package
	

	14
	MB-331319
	Lead end, non-lead side, inner coil lead center tap butted tightly against the radius and (MB-331475) of the inner coil package
	

	15
	MB-331319
	Lead end, lead side, outer coil lead center tap butted tightly against the radius and (MB-331476) of the outer coil package
	

	16
	MB-331319
	Lead end, non-lead side, outer coil lead center tap butted tightly against the radius and (MB-331476) of the outer coil package
	

	17
	MB-331839
	Lead end inside lead of outer coil in the radius
	

	18
	MB-331839
	Lead end inside lead of inner coil in the radius
	

	19
	MB-331524
	Position Elbow block "A" on center tap
	

	20
	MB-331525
	Butt elbow block "B" against elbow block "A" on center tap
	




Technician(s)





Date


4.8
Visually verify that the above step is complete and complies with ME-331121 as the wrapping process is performed.



Inspector





Date



Note(s):




First and second layers of ground wrap insulation may be applied simultaneously.

4.9
Apply one layer half-lapped 1" wide X .007 thick Fiberglass Tape (MA-116511) to the end turns of the coil removing the clamps as you wrap, stopping one (1") inch past the radius.  Apply one layer half-lapped 2" wide X .007 thick Fiberglass Tape (MA-225574) to the long straight section, starting at the end of the 1" fiberglass Tape and stopping 1" from the opposite end turn.  Continue in this fashion until the coil and has been completely wrapped.


 EMBED Word.Picture.8  




Note(s):




Ensure that the area about to be wrapped is clean, dry, free from grease, oils, etc...




Adhesive tape is to be removed during the ground wrapping.
Only wrap two (2") inches on to the coils leads.  Do not wrap the tubes or elbow of the center taps.

Transitions between the Fiber Glass (MA-116511) and the Fiber Glass (MA-225574) must be made so that no area of the conductor is uninsulated, but additional build-up of the conductor is minimized.



Technician(s)





Date


4.10
Visually inspect the ground wrap insulation to ensure uniform application.



Inspector





Date


4.11
Ensure that the saddles are oriented in the upright position.  Starting 4" from the bend center on the saddles radius, apply one 2" wide X .007 thick Fiberglass Tape strip (MA-225574) to both the outside long straight sections of the coil aligning them with the top of the coil stopping 4" in from the bend center of the opposite saddle radius..  Apply a second layer.  Use 1/2" X .007" Fiberglass Adhesive Back Tape (MA-225104) to hold the strips in place.

[image: image1.wmf][image: image2.wmf]Top
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Technician(s)





Date


4.12
Starting 4" in from the bend centers on the saddles radius, apply one 1" wide X .007 thick Fiberglass Tape strip (MA-116511) to both the outside long straight sections of the coil aligning them with the top of the coil stopping 4" in from the bend center of the opposite saddle radius..  Apply a second layer.  Use 1/2" X .007" Fiberglass Adhesive Back Tape (MA-225104) to hold the strips in place
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Technician(s)





Date


4.13
Visually inspect the coil insulation to ensure uniform/correct application of the additional strips of insulation per ME-331121.



Inspector





Date


4.14
Apply one layer half-lapped 1" wide X .007 thick Fiberglass Tape (MA-116511) to the end turns of the coil removing the clamps as you wrap, stopping one (1") inch past the radius.  Apply one layer half-lapped 2" wide X .007 thick Fiberglass Tape (MA-225574) to the long straight section, starting at the end of the 1" fiberglass Tape and stopping 1" from the opposite end turn.  Continue in this fashion until the coil and has been completely wrapped.


 EMBED Word.Picture.8  




Note(s):




Ensure that the area about to be wrapped is clean, dry, free from grease, oils, etc...




Adhesive tape is to be removed during the ground wrapping.
Only wrap two (2") inches on to the coils leads.  Do not wrap the tubes or elbow of the center taps.

Transitions between the Fiber Glass (MA-116511) and the Fiber Glass (MA-225574) must be made so that no area of the conductor is uninsulated, but additional build-up of the conductor is minimized.



Technician(s)





Date


4.15
Visually inspect the ground wrap insulation to ensure uniform application.



Inspector





Date

4.16
Starting 4" in from the bend centers on the saddles radius, apply one layer half-lapped 2" wide X .007 thick Fiberglass Tape (MA-225574) to both the long straight sections of the coil stopping 4" in from the bend center of the opposite saddle radius.



Technician(s)





Date


4.17
Visually inspect the ground wrap insulation to ensure uniform application.  Using the Coil Package Gage (MC-331907) verify that the coil package size is within the desired range.



Inspector





Date


4.18
Wrap the return and lead ends of the coil package with quarter lapped Tedlar (MA-116528) starting at the end of the 2" wide tape on the straight sections and wrapping through the saddles stopping at the other end of the 2" wide tape on the straight section.  Randomly slit the Tedlar about the saddle area.



Note(s):

Exercise extreme caution when slitting the Tedlar so as not to damage the ground wrap insulation.


Technician(s)





Date


4.19
Visually inspect the Tedlar to ensure uniform application per ME-331121.



Lead Person





Date


4.20
Perform a Post Ground Wrap Electrical inspection and record the results below.  Visually inspect the ground wrap and G-10 placement for conformance to ME-331121.

	Inner Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.2 mΩ to 6.6 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	


	Outer Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.5 mΩ to 6.9 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot Inner to Outer Coil
	
	< 5µA @ 500 VDC
	
	
	
	


	Total Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	12.9 mΩ to 13.3 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	




Inspector





Date

5.0
Pre-Impregnation



Note(s):

The Closed Cavity Mold (ME-331482) is to be clean and free of oil, grease, dirt, cured epoxy, etc... prior to use.


5.1
Clean the Closed Cavity Mold (ME-331482) using KPC 820N (Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date


5.2
Verify that the Closed Cavity Mold has been cleaned.



Lead Person





Date



Note(s):

During the use of a mold release agent ensure that the proper Personnel Protective Equipment is used.


5.3
Apply two (2) coats of Mold Release (MA-292449) or equivalent to all exposed surfaces and fasteners of the Closed Cavity Mold that may come in contact with epoxy.

1st Coat Applied

Allow the first coat to dry for a minimum of ten (10) minutes before applying the second coat.


2nd Coat Applied



Technician(s)





Date


5.4
Verify that the all areas of the Closed Cavity Mold that may come into contact with epoxy have been mold released.



Lead Person





Date


5.5
Transport the insulated coil on the coil transport cart to the impregnation area.



Technician(s)





Date


5.6
Visually verify that the insulated coil is free of damage, no exposed copper, torn insulation and is free of oil, grease, or dirt.



Inspector





Date


5.7
Using the overhead crane and appropriate lifting device position the coil within the mold equidistant from the ends, so that the leads can exit the mold.  See diagram below.
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Technician(s)





Date


5.8
Lubricate with Molykote 44 (MA-116544) and install the O-Ring Material (Fermi stock 1045-6850) on the top of the base.



Technician(s)





Date

5.9
Using the overhead crane and appropriate lifting device carefully position the Lead End top plate onto the mold and loosely bolt together.  Ensure to install the bolt under the center taps from the bottom.  Using G.E. RTV-157 (Fermi stock 1940-0850) apply a 1/16" bead of RTV to the lead end top plate contacting both o-rings yet high enough so as not to come into contact with the coil when assembled for impregnation.  Using the overhead crane and appropriate lifting device carefully position the Return End top plate onto the mold and loosely bolt together.
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Technician(s)





Date


5.10
Use a probe to find the depth of the holes in the lead and return end plate.



Lead End



Return End






Lead Person





Date


5.11
Apply a small bead of G.E. RTV-157 (Fermi stock 1940-0850) to the tube seals lips and install the tube seals on the lead end plate and return end plate.  Install the two (2) Flared Copper Tubes into the tube seals at each end plate with the flared end pointing towards the coil package.  Install the four (4) G-10 Radius Blocks (MB-331481) one (1) per corner into the lead and 
return end plates.



Note(s):

If the Tube Seals measure 3 3/32", cut 1/2" off the end of the tube seal closest the flared end.
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Technician(s)





Date


5.12
Verify the flared copper tubes are not installed deep enough to touch the coils.



Lead Person





Date


5.13
Beginning at the center, close the gap at the two (2) top plates, then tighten the six (6) center bolts on the mold.  Continue working from the center out toward each end tightening the bolts until all sealing surfaces have made firm contact metal to metal.



Technician(s)





Date


5.14
Using the overhead crane and appropriate lifting device carefully position the lead end plate and return end plate onto the mold and loosely bolt together.


 EMBED Word.Picture.8  




Technician(s)





Date


5.15
Tighten the return end and the lead end bolts until all sealing surfaces have made firm contact metal to metal.



Technician(s)





Date

5.16 Perform an electrical test.

	Inner Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.2 mΩ to 6.6 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot Inner Coil to Mold
	
	< 5µA @ 100 VDC
	
	
	
	


	Outer Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.5 mΩ to 6.9 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot Outer Coil to Mold
	
	< 5µA @ 100 VDC
	
	
	
	


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

	Hipot Inner to Outer Coil
	
	< 5µA @ 100 VDC
	
	
	
	




Inspector





Date

5.17
Install the Tapered Plug and Plug Cover (ME-331482 items 7 and 8) over the center taps.  Carefully position the High and Low Side Lead Plugs (ME-331482 items 22 and 23) over the leads.



Technician(s)





Date


5.18
Braze two (2) Copper Caps (Fermi stock 1025-0525) or equivalent onto the center taps ends.



Note(s):

Keep the heat at the center tap joint to a minimum while brazing the caps onto the center taps.  DO NOT OVER HEAT CENTER TAPS.


Technician(s)





Date


5.19
Install two (2) Copper Tubes on to the fill tubes.  Lubricate two (2) O-Rings (Fermi stock 1045-6292) or equivalent with Molykote 44 (MA-116544).  Attach the two (2) Fill Tubes (ME-331482 item 5) complete with lubricate O-Rings (Fermi stock 1045-6292) or equivalent and copper tubes attached to the bottom of the mold.



Technician(s)





Date


5.20
Visually verify that there are no gaps at any of the adjoining surfaces where epoxy may leak out and that all the covers and fill tubes are in place.



Lead Person





Date


5.21
Apply G.E. RTV- 21 (Fermi stock 1940-0550) to the leads, center taps, all seams, bolts and nut heads.



Note(s):




Ensure that the RTV is applied liberally to ensure a good seal.


Technician(s)





Date


5.22
Install the Parker Quick Couplings (BH6-60 (Body) Fermi stock 1018-0125 and BH6-61 (Nipple) Fermi stock 1018-0200) on the coil leads.  Jumper the two (2) inside leads of the coil together as indicated in the diagram below.


 EMBED Word.Picture.8  




Lead Person





Date


5.23
Attach the house air line to the coil to pressurize the coil.  Using Snoop (Fermi stock 1070-2200) check all connections and exposed braze joints for leaks.



Inspector





Date

6.0
Oven Loading and Pump Down

6.1
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operation Procedure (OP-318940).



Technician(s)





Date


6.2
Lift the mold using the overhead crane and the appropriate slings and place the mold on the cart.  Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart Operation Procedure (OP-318940).



Note(s):




Place the mold on the cart with the lead end towards the door.
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Side View



Technician(s)





Date


6.3
Route and label the Clear PVC Tubing (MA-225543) as per ES-331128 and the diagrams below.
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Bulkhead Feed Though Detail



Technician(s)





Date


6.4
Install a thermocouple to the side of the mold.  Connect the thermocouple lead to a chart recorder.



Note(s):




The chart recorder has to cover a temperature range of 100° F to 175° F.




Ensure that the chart recorder is operating properly before continuing.


Technician(s)





Date

6.5 Verify that the mold is setup and ready for impregnation.

Note(s):


Ensure the epoxy lines are per the drawing.



Lead Person





Date


6.6
Coat the oven door seal with Dow Corning Molykote 44 Grease or equivalent (MA-116544).  Close and secure the oven door.  Set the oven temp to 120° F ± 10° F.  Refer to the Hydro-Therm System Operation Procedure (5525-OP-318958).



Note(s):

All impregnation hoses are to be open to the oven except for the fill hose to the mixing tank.


Technician(s)





Date

6.7 Verify the Mold is at 120° F ± 10° F before continuing.



Lead Person





Date


6.8
Pump down the oven to 100 microns or less.  Operate the Vacuum Oven as per the Large Vacuum Oven - Vacuum System Operation Procedure (5525-OP-318862).



Technician(s)





Date


6.9
Record the stabilized readings for the temperature and vacuum.  Hold the mold at the stabilized temperature and vacuum for a period of not less than 12 hours.

	Mold Temperature

(120° F ± 10° F)
	

	Vacuum(100 microns or less)
	


	Start Time
	

	Completion Time

(Not to be less than 12 Hours)
	




Lead Person





Date

7.0
Epoxy Mixing

7.1
Mix the epoxy per ES-331128 and MA-351120, ensure that enough epoxy is mixed to complete the impregnation process.  Complete the following table.

	Item Description
	Weight (Kg)
	Quantities Mixed In Kilograms
	Lot #’s

	826 (MA-116501) or 828 (MA-331443)
	17.3
	
	

	732 (MA-116502)
	7.45
	
	

	NMA (MA-116503)
	22.25
	
	

	DMP 30 (MA-116500)
	300 - 371 (g)
	
	




Note(s):

Add epoxy to the mixing vessel, close the mixing vessel, mix and pump down for 2 hours minimum.




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

Comments:



Technician(s)





Date



Lead Person





Date

8.0
Coil Impregnation


Note(s):

The mold shall be held under a vacuum of 100 microns or less and a mold temperature of 120° F ± 10° F for no less than 12 hours.


8.1
Connect the mixing vessel to the oven.  Bleed the air out of the mixing vessel into the oven by un-clamping C1, C4, and C5 (Vent to Vacuum) as shown in the diagram on Page 23.  Clamp C1 (Vent to Vacuum) once epoxy has reached and begun to fill D1 for 1 minute.



Technician(s)





Date


8.2
Start the impregnation by opening (C2/C3/C4/C5) when the mold pressure and temperature has stabilized for no less than 12 hours.  Restrict the flow to the mold to allow a slow fill rate.

Continue to fill the mold until epoxy comes out of the risers at both ends of the mold (C4/C5) and into the dump tank.

Clamp off the fill line (C3/C4) and continue flowing epoxy through fill line (C2) and ensure that a steady flow of epoxy still exists out of return line (C5).

Clamp return line (C5) closed and open return line (C4) and continue flowing epoxy through fill line (C2) and ensure that a steady flow of epoxy still exists out of return line (C4).



Clamp return line (C4) closed and clamp fill line (C2) closed.

Open fill line (C3) and return line (C5) and continue flowing epoxy through fill line (C3) and ensure that a steady flow of epoxy still exists out of return line (C5).

Clamp return line (C5) closed and open return line (C4) and continue flowing epoxy through fill line (C3) and ensure that a steady flow of epoxy still exists out of return line (C4).



Clamp return line (C4) closed and clamp fill line (C3) closed.



Note(s):




Only if necessary use a head pressure of 1 to 3 psig. during impregnation.




Ensure that during the impregnation process that no air is introduced into the mold.




The impregnation process (filling of the mold) shall be performed very slowly.



Technician(s)





Date

9.0
Closed Cavity Mold Curing

9.1
Bring the oven up to atmosphere as per the Vacuum Oven as per the Large Vacuum Oven - Vacuum System Operation Procedure (OP-318862).  Open the oven door.  Attach the temperature chart to this traveler.  Ensure that the coil serial number (stamped on the coils and at the base of this traveler) and date cured is written on the temperature chart.



Technician(s)





Date


9.2
Clamp off the impregnation lines.  Disconnect the Clear PVC Tubing at the oven bulkhead.



Technician(s)





Date

9.3
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operation Procedure (OP-318940).



Technician(s)





Date

9.4
Lift the mold using the overhead crane and the appropriate slings and place the mold on the B2 Magnet Impregnation Table Weldment.



Note(s):

To prevent leakage of epoxy on the production floor while transporting the mold to the Quadrupole Impregnation Table, place a sheet of Polyethylene Plastic (Fermi stock 1670-2100) under the mold.


Technician(s)





Date


9.5
Install the four (4) Stands (Giant Slide Clamps) at the center and each end of the mold, refer to the diagram below.



Note(s):

At no time are the epoxy risers to be allowed to run dry.  Ensure that the epoxy riser tube doesn't enter the potting cover opening as this may cause damage to the coil insulation.

 EMBED Word.Picture.8  


Typical setup for the Epoxy Riser and Support Tree

Side View



Technician(s)





Date


9.6
Install a thermocouple to the mold at the lead end and the return end of the mold.  Connect the thermocouple lead to a chart recorder.  Insulate the Curing mold.



Note(s):




The chart recorder has to cover a temperature range of 100° F to 275° F.




Ensure that the chart recorder is operating properly before continuing.


Technician(s)





Date


9.7
Ensure that the fill tubes are clamped off sufficiently to ensure no epoxy will leak out of the mold and that the curing mold is adequately insulated.



Lead Person





Date

9.8 Connect the mold to the magnet curing station as per the Dow Frost (Magnet Curing Station) Operation Procedure (OP-318962).  Raise the mold temperature in 3 stages.
4.) 150o F and hold for 1 hour

5.) 225o F and hold for 30 minutes

6.) 250o F until stabilized



Note(s):

Refer to the Dow Frost (Magnet Curing Station) Operation Procedure (OP-318962) and the Hydro-Therm System Operation Procedure (OP-318958).

Ensure that while operating the Dow Frost (Magnet Curing Station) that the proper Personal Protection Equipment is worn (Face Shield, Safety Goggles and Gloves).

Ensure that the first amount of Dow Frost is purged into a bucket, refer to Page 2 of the Dow Frost (Magnet Curing Station) Operation Procedure.




At no time are the epoxy risers to be allowed to run dry.

	Start Time
	

	Time Mold Temp. 150o F
	

	Time Mold Temp. 225o F 
	

	Time Mold Temp. 250o F
	

	Completion Time

(Not to be less than 16 Hours)
	




Technician(s)





Date


9.9
Turn the Hydro-Therm System Heaters Off (Do Not Turn Off the Fluid Flow).



Note(s):




Refer to the Hydro-Therm System Operation Procedure (5525-OP-318958).



Technician(s)





Date



Note(s):




The mold and the coil shall be cooled at a rate of not greater than 5°F per 10 minutes.

9.10
Allow the mold to cool to 100˚F.



Technician(s)





Date


9.11
When the mold temperature drops below 100° F purge the coil with house air as per the Dow Frost (Magnet Curing Station) Operation Procedure (5525-OP-318962) and the Hydro-Therm System Operation Procedure (5525-OP-318958).



Technician(s)





Date


9.12
Purge the remaining Dow Frost out of the coils with Distilled Water (Fermi stock 1725-0550).  Dispense the waste water into a storage drum for disposal.



Inspector





Date

9.13
Ensure that the coil serial number impregnated is accurately recorded on the chart and attach to the traveler.



Note(s):

The curing chart should have the coil serial number, the start, and finish time recorded on it.



Lead Person





Date

9.14
Remove the mold from the Dowfrost station using the overhead crane and the appropriate lifting chains.  Place the mold in the disassembly area.



Note(s):

The mold SHALL NOT be removed from the Dowfrost station unless the mold temperature is 100° F or less.  Ensure that the proper Personnel Protective Equipment is worn during these operations.



Technician(s)





Date


9.15
Remove only the center tap plug cover and the Lead End Conductor Seal Assembly (MD-331941).



Technician(s)





Date

10.0
Post Impregnation Inspection & Disassembly

10.1
Perform the following inspection.

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Hipot Inner and Outer Coils to Mold
	
	< 5µA @ 1500 VDC
	
	
	
	




Inspector





Date

10.2 Disassemble the curing mold..



Note(s):

Use caution when disassembling the mold so as not to damage the impregnated coil.

10.2.1 Operate the 8 Fill dogs (ME-331482 Item #6) to remove the two fill tubes (ME-331482 item #5).

10.2.2 Remove the four (4) remaining lengths of Clear PVC Tubing from the mold.

10.2.3
Remove and clean off any remaining RTV using a Putty Knife (Fermi stock 1246-2500) and Wire Brush (Fermi stock 1246-0860) or equivalent.

10.2.4
Remove the two (2) Copper Caps  (Fermi stock 1025-0525) or equivalent on the center taps ends.



10.2.5
Carefully remove the Plug Cover and Tapered Plug over the center taps.

10.2.6
Loosen the return end and the lead end bolts.  Using the overhead crane and appropriate lifting device carefully remove the lead end plate and return end plate from the mold.



Technician(s)





Date

10.3 Using the overhead crane and appropriate lifting device carefully remove the top plates from the mold.

Note(s):


Ensure to remove the correct side first based on the tapper at the center of the mold.
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Technician(s)





Date

10.4
Using the overhead crane and appropriate lifting device remove the coil from the mold and place on 2 equally spaced 8" X 8" cribbing at the quarter points of the coil covered with green Herculite (Fermi stock 1740-0100) on a transport cart and move to the inspection area.
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Technician(s)





Date


10.5
Clean the Closed Cavity Mold Assembly (ME-331482) using KPC 820N (Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date


10.6
Using a Hacksaw (Fermi stock 1246-0500) or equivalent, carefully remove the fill plugs from the impregnated coil.



Technician(s)





Date


10.7
Patch the fill spots as needed with epoxy.


Technician(s)





Date

10.8
Using a Belt Sander (Milwaukee 3" X 24") or equivalent, belt sand the entire impregnated coil removing all remaining high spots, sharp corners etc...



Caution:

Extreme care must be used during the sanding process so as not to damage the insulation or open areas of bare copper.


Technician(s)





Date


10.9
Wipe down the coil using clean dry Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

11.0
Post Impregnation Inspection

11.1
Perform a Post Impregnation Electrical inspection and record the results below.

	Inner Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.2 mΩ to 6.6 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Ring Test
	
	
	
	
	
	


	Outer Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	6.5 mΩ to 6.9 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Ring Test
	
	
	
	
	
	

	Hipot Inner Coil to Outer Coil
	
	< 5µA @ 1000 VDC
	
	
	
	


	Total Coil
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	12.9 mΩ to 13.3 mΩ
	mΩ
	
	
	

	LS @ 1 KHz


	
	Reference Test Only


	H
	
	
	

	Q @ 1 KHz


	
	Reference Test Only


	
	
	
	

	LS @ 100 Hz


	
	Reference Test Only


	H
	
	
	

	Q @ 100 Hz
	
	Reference Test Only


	
	
	
	

	100 Ring Test
	
	
	
	
	
	




Inspector





Date

12.0
Production Complete


12.1
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, 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

FMI Lambertson Coil Ass'y./Impreg. Traveler

Coil Serial Number

«SerialNo»-«ReworkID»


Note(s):  

«Notes»
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