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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 
All personnel performing steps in this traveler must have documented training for this traveler and 

associated operating procedures.


1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those 

specified within the step.

1.7
Cover the 4-4-30 Vernier Magnet (VDPA) Coil Assembly with green Herculite 


(Fermi stock 1740-0100) when not being serviced or assembled.  Completed coils are to be stored 

in the 4-4-30 Vernier Magnet (VDPA) Coil Storage Area.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the 4-4-30 Vernier Magnet (VDPA) Coil 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
Coil Preparation

X

3.1
The Coil Serial Number should match the serial number at the bottom of this traveler.

Record Coil Serial Number  __


Pass


Fail



Lead Person





Date

X

3.2
Verify that the "OK to Proceed" tag is attached to the coil.  Remove tag and attach to this traveler. 

Pass


Fail



Lead Person





Date

X

3.3
Perform a visual inspection of the coil/conductor.  This inspection shall include, but not be 


restricted to, the following:  insulation shall be free of cracks, openings, damage to insulation, 


distortion to the coil, etc.  List below the areas of concerns with exact measurements referenced 


from the lead end with the saddles in the up right position.


Comments:

Pass


Fail



Inspector





Date


3.4
Using the following two (2) methods repair the areas of concern indicated in step 3.3.  Method one 


(1) which is the preferred, using Kapton Adhesive Backed Tape .002" X 1" (C-106778) cover the 


damaged area as indicated in the diagram below.  Method two (2), using Varnish G.E. #7031


(MA-292198 or equivalent) heavily coat the damaged area.

[image: image1.wmf]Conductor

Kapton

Damaged Area




Technician





Date

X

3.5
Perform an electrical integrity check of the coil and record results below.

Coil Serial No.


Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance



128 mΩ to 142 mΩ





LS @ 1 KHz



Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz



Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz



Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz



Reference Test Only

Not Subject to Limit Values





100 Volt Ring

Reference Test Only

Not Subject to Limit Values







Perform a visual inspection of the coil/conductor.  This inspection shall include, but not be 


restricted to, the following:  insulation shall be free of cracks, openings, damage to insulation, 


distortion to the coil, etc.  Ensure that all the items listed in step 3.3 are rectified.

Pass



Inspector





Date

4.0
Cooling Fin Insulation and Installation
4.1
Remove any sharp edges with a File Set (Fermi stock 1246-1850) or equivalent.  Remove any 

residue by wiping the cooling fins down with Isopropyl Alcohol (Fermi stock 1920-0300) and 

Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.  Cover all the outer surfaces of 

the fins with .002" X 7" Adhesive Backed Kapton Tape (MA-274968).  Ensure that any seam that 

may exist is located at the back of the cooling fin tube.  Insulate the outer edges of the cooling 

fins using .002" X 1" Kapton Adhesive backed Fiberglass Tape (C-106778) splitting the 

difference so that 1/2" coverage is applied to each side of the fin.  See diagram below.
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Complete the table below using the fins indicated for the specific coil being insulated.



Note(s):

Keep air bubbles within the Kapton tape ( between the copper fin and 


Kapton tape) to a minimum.  Any overlap of the Adhesive Backed 


Kapton Tape (MA-274968) is to be located at the back of the cooling 


fin tube.
Common To Both Coils

Cooling Fin

Description
Drawing

Number
Insulation

Complete

Cooling Fin #1
MB-351583


Cooling Fin #3
MB-351585


Cooling Fin #5
MB-351587


Cooling Fin #7
MB-351589


Upper Coil Only
N/A


Cooling Fin

Description
Drawing

Number
Insulation

Complete

Cooling Fin #2
MB-351584


Cooling Fin #4
MB-351586


Cooling Fin #6
MB-351588


Cooling Fin #8
MB-351590


Lower Coil Only
N/A


Cooling Fin

Description
Drawing

Number
Insulation

Complete

Cooling Fin #9
MB-351591


Cooling Fin #10
MB-351592


Cooling Fin #11
MB-351593


Cooling Fin #12
MB-351594




Technician





Date

XX

4.2
Visually verify that the fins have had all the residue removed and that the Kapton tape has been 


applied as per step 4.1.  Ensure that there are no sharp edges or burrs on the fins that may cause 


damage to the conductor's insulation. 

Pass


Fail



Crew Chief





Date



Lead Inspector





Date


4.3
Using the overhead crane, appropriate slings and proper lifting technique position the coil with the 


saddles in the upright position on clean tape wrapped 2 X 4's.  Using Tongue Depressors 



(Fermilab stock 2050-0900) or equivalent, spread the coil layers as indicated in the diagram below.


Note(s):

Use extreme care when separating the coil layers so as not to spread the 


transition areas of the coil.
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Technician





Date

4.4
Assemble two (2) pieces of Kapton .002" X 4" (MA-274450) to make part number MB-351659.  

Butt the edges together and tape the butted area with .002" X 1" Adhesive Backed Kapton Tape 

(C-106778) on both sides.  Make a sufficient quantity so that all the areas between the fins are 

insulated.



Note(s):

Ensure that the pieces are butted together, there is to be no overlapping 


of the Kapton.
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Technician





Date

4.5
Starting at the bottom layer of the coil, position Kapton (MB-351659) against the coils' side, 

begin slowly removing the tongue depressors during the inserting of the cooling fin between the 

layers as per Upper Coil Assembly ME-351581 or Lower Coil Drawing ME-351582 ensuring 

that the Kapton is equally distributed between the top and bottom of the fin as the fin is being 

inserted.  Lay the adjacent cooling fin on top of the coil.  Using a Scribe (Fermi stock 1246-4100) 

or equivalent mark line across the tubes for cutting per ME-351581/ME-351582.  Cover the 

coil assembly with green Herculite (Fermi stock 1740-0100) and cut the tubes at the scribed lines.  

Deburr the holes and install the fin with the Couplings (Mueller MA-351651).  Complete the 

tables below as the fins are installed.



Note(s):

Use extreme care while inserting the cooling fins so as not to damage 


the insulated conductor or the Kapton tape on the fins.
Common To Both Coils
Upper Coil Only
N/A


Cooling Fin

Description
Drawing

Number
Installed
Cooling Fin

Description
Drawing

Number
Installed

Cooling Fin #1
MB-351583

Cooling Fin #2
MB-351584


Cooling Fin #3
MB-351585

Cooling Fin #4
MB-351586


Cooling Fin #5
MB-351587

Cooling Fin #6
MB-351588


Cooling Fin #7
MB-351589

Cooling Fin #8
MB-351590
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Lower Coil Only
N/A


Cooling Fin

Description
Drawing

Number
Installed

Cooling Fin #9
MB-351591


Cooling Fin #10
MB-351592


Cooling Fin #11
MB-351593


Cooling Fin #12
MB-351594
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Technician





Date

XX

4.6
Visually verify that the fins have been installed in accordance with the following prints, Upper 


Coil Assembly ME-351581 or Lower Coil Assembly ME-351582.  Ensure that there is no 


damage to the conductors, insulation, or Kapton tape. 

Pass


Fail



Crew Chief





Date



Lead Inspector





Date


4.7
Clamp the assembly together using clean taped c-clamps and Quick Grips.  



Note(s):




DO NOT clamp across the cooling fins tubes.


Technician





Date

X

4.8
Perform an electrical test of the coil in the clamped configuration and record results below.

Coil Serial No.


Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance



128 mΩ to 142 mΩ





LS @ 1 KHz



Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz



Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz



Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz



Reference Test Only

Not Subject to Limit Values





100 Volt Ring

Reference Test Only

Not Subject to Limit Values





Hipot

Coil to Fins @

100 VDC

< 5 µAmps @ 100 VDC





Perform a visual inspection of the coil/conductor.  This inspection shall include, but not be 

restricted to, the following:  insulation shall be free of cracks, openings, damage to insulation, 

distortion to the coil, etc.

Pass



Inspector





Date

4.9
Use Dura Board Ceramic Fiber Insulation (MA-225571) or equivalent and or Super 8 Cement 

(MA-116559) or equivalent in the areas of the coils to protect the coils insulation from the heat 

during the brazing operation.  Using Sil-Fos (MA-225143) braze the couplings to the cooling fins.



Cut the cooling tube on the Lower Coil Assembly (ME-351582) to a length of 1 1/2 inches 

from the top of that cooling fin radius.  Use Dura Board Ceramic Fiber Insulation (MA-225571) 

or equivalent and or Super 8 Cement (MA-116559) or equivalent in the areas of the coils to 

protect the coils insulation from the heat during the soldering operation  Solder one Cap Plug 

(MA-351658) to the cooling pipe using SP 30 Paste Flux (Fermi stock 1070-2422) or 


equivalent and Tin - Antimony Soft Solder (Fermi stock 1070-8110) or equivalent in accordance 

with ME-351004 and the General Brazing Specification (ES-318973).



Note(s):




This part of this step may not be required in the event an upper coil is 


being processed.
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Technician





Date

X

4.10
Perform an electrical test of the coil in the clamped configuration and record results below.

Coil Serial No.


Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance



128 mΩ to 142 mΩ





LS @ 1 KHz



Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz



Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz



Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz



Reference Test Only

Not Subject to Limit Values





100 Volt Ring

Reference Test Only

Not Subject to Limit Values





Hipot

Coil to Fins @

100 VDC

< 5 µAmps @ 100 VDC







Perform a visual inspection of the coil/conductor.  This inspection shall include, but not be 

restricted to, the following:  insulation shall be free of cracks, openings, damage to insulation, 

distortion to the coil, etc.

Pass



Inspector





Date

X

4.11
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI.  A hydrostatic check at 500 PSI and record 


the results below.  Refer to the Test Specification (ES-351652).

Flow Cart Serial Number


Desired

∆P
Actual

∆P Attained
Desire Flow

in GPM
Attained Flow

in GPM

60 PSI 

> 1.9 GPM


100 PSI

> 2.5 GPM




Perform a hydrostatic check of the joints at 500 PSI for 30 minutes.  
Pass
p 


Inspector





Date

XX

4.12
Verify that steps 4.1 through 4.11 are complete and comply with the Upper Coil Assembly


(ME-351581) or Lower Coil Assembly (ME-351582).  Verify that the electrical tests and  flow 


tests are acceptable and comply with ES-351652.



Lead Inspector





Date



Crew Chief





Date

5.0
Insulating

5.1
Using Fiberglass Tubing (MA-225328) fill in all the voids between the cooling fins.  Fill all 


remaining voids with this insulation.



Technician(s)





Date

5.2
Starting at the lead end of the coil, apply one layer half-lapped 1" wide X .007 thick Fiberglass 

Tape (MA-274478) to the entire coil.  Use Fiberglass Adhesive Backed Tape (MA-225104) to 

secure any loose ends or at transitional areas if required.

First layer of ground wrap is applied per ME-351581/ME-351582

Initial:  





Note(s):




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

During the wrapping process visually inspect the conductor wrap insulation to ensure that the Fiber Glass Tape to Fiber Glass Tape transition areas are completely covered with no bare copper exposed.

Transitions between the Fiber Glass Tape (MA-274478) and the Fiber 


Glass Tape (MA-274478) must be made so that no area of the conductor 


is uninsulated and additional build-up of the tape is minimized.

Apply the second conductor wrap starting at the lead end of the coil, apply one layer half-lapped 

1" wide X .007 thick Fiberglass Tape (MA-274478) to the entire coil.  Use Fiberglass Adhesive 

Backed Tape (MA-225104) to secure any loose ends or at transitional areas if required.

Second layer of ground wrap is applied per ME-351581/ME-351582

Initial:  





Technician(s)





Date

5.3
Starting 4" out from the last end of the opened cooling fins apply one layer half-lapped 1" wide X 

.007 thick Fiberglass Tape (MA-274478) to the entire set of the cooling fin tubes.  Stop wrapping 

2" past the last radius of the cooling fin tube  Use Fiberglass Adhesive Backed Tape (MA-225104) 

to secure any loose ends or at transitional areas if required.
[image: image8.wmf]4" 

Tyical




Technician(s)





Date

XX

5.4
Visually inspect the ground wrap insulation to ensure that the Fiber Glass Tape to Fiber Glass 

Tape transition areas are completely covered with no bare copper exposed. 



Crew Chief





Date



Lead Inspector





Date

5.5
Starting at the lead end of the coil, apply one layer half-lapped 2" wide X .002 thick Tedlar
 (MA-116529) to the entire coil.  Use Fiberglass Adhesive Backed Tape (MA-225104) to secure any loose ends or at transitional areas if required.



Technician(s)





Date

5.6
Starting 4" out from the end of the opened cooling fin apply one layer half-lapped 2" wide X 

.002 thick Tedlar (MA-116529) to the entire set of the cooling fin tubes.  Stop wrapping 

2" past the last radius of the cooling fin tube  Use Fiberglass Adhesive Backed Tape (MA-225104) 

to secure any loose ends or at transitional areas if required.
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Technician(s)





Date

5.7
Insulate the leads of the coil and the remaining uninsulated cooling tubes using half lapped 

Adhesive Backed Fralock Teflon Tape (MA-274469).  When impregnating a bottom coil insulate 

over the lower cooling fin tube with cap with Adhesive Backed Fralock Teflon Tape (MA-274469).



Technician(s)





Date

X

5.8
Perform an electrical test of the ground wrapped coil and record results below.

Coil Serial No.


Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance



128 mΩ to 142 mΩ





LS @ 1 KHz



Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz



Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz



Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz



Reference Test Only

Not Subject to Limit Values





100 Volt Ring

Reference Test Only

Not Subject to Limit Values





Hipot

Coil to Fins @

100 VDC

< 5 µAmps @ 100 VDC





Perform a visual inspection of the coil/conductor.  This inspection shall include, but not be 

restricted to, the following:  insulation shall be free of cracks, openings, damage to insulation, 

distortion to the coil, etc.

Pass



Inspector





Date

XX

5.9
Visually inspect the insulation to ensure that the Fiber Glass Tape to Fiber Glass Tape transition 


areas are completely covered with no bare copper exposed.  Verify that steps 5.1 through 5.8 are 


complete and comply with the Upper Coil Assembly (ME-351581) or Lower Coil Assembly 


(ME-351582).  Verify that the electrical tests are acceptable and comply with ES-351652.



Crew Chief





Date



Lead Inspector





Date


5.10
Transport the insulated coil on the coil transport cart to the coil staging area for impregnation.



Technician(s)





Date

6.0
Pre-Impregnation



Note(s):




The Coil Curing Mold (MD-351643) is to be clean and free of oil, 





grease, dirt, cured epoxy, etc... prior to use.


6.1
Clean the Coil Curing Mold (MD-351643) using KPC 820N (Fermi stock 1920-0705) and 


Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

X

6.2
Verify that the Coil Curing Mold has been cleaned.

Pass


Fail



Lead Person





Date



Note(s):




During the use of a mold release agent ensure that the proper Personnel 




Protective Equipment is used.

6.3
Apply two (2) coats of Mold Release (MA-292449) or equivalent to all exposed surfaces and 

fasteners of the Coil Curing Mold and Coil Curing Mold Box (MB-351648) 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

X

6.4
Verify that the all areas of the Coil Curing Mold that may come into contact with epoxy have 


been mold released.

Pass


Fail



Lead Person





Date


6.5
Transport the insulated coil on the coil transport cart to the impregnation area.



Technician(s)





Date

XX

6.6
Visually verify that the insulated coil is free of damage, no exposed copper, torn insulation and is 


free of oil, grease, or dirt.



Crew Chief





Date



Lead Inspector





Date

6.7
Position Plate #1 (MB-351644) on taped wooden supports such that access can be made to the 

base of the plate for installing and torquing the bolts.  Centrally position the Insert 


(MB-351647) with the chamfer side up onto the plate.  Install the bolts and torque to 15 FT. LBS.

[image: image10.wmf]Plate #1 

(MB-351643)

Insert 

(MB-351647)

Torque To 

15 FT. LBS.




Technician(s)





Date

6.9
Using the overhead crane and appropriate lifting device position the coil within the mold 

equidistant from the ends.  See diagram below.  Attach the two Bar (MB-351646) to plate #1 and 

torque to 15 FT. LBS.



Note(s):




Use extreme care when positioning the coil over and sliding down onto 




the insert of the curing fixture so as not to damage the insulation of the 




coil.
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Technician(s)





Date

6.10
Position along the entire length of the insert G-10 Shim Material (MB-351672) and bars G-10 Shim Material .015" thick (MB-351671).  Using the overhead crane and appropriate lifting device carefully position  Plate #2 (MB-351645) onto the curing mold and torque to 15 FT. LBS.



Note(s):




Use extreme care when positioning plate #2 onto the fixture so as not 




to damage the coils insulation.


Technician(s)





Date

XX

6.11
Visually verify that there are no gaps at any of the adjoining surfaces and that the shim material is 


installed.



Lead Person





Date



Crew Chief





Date

X

6.12
Perform the following tests.  Using a Simpson 260 Ohm Meter or equivalent, check the 



continuity of the coils to the fixture and coil to cooling fins.  Then perform an electrical test of the 


coil in the fixture and record results below.

Coil Serial No.


Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Continuity



∞





Resistance



128 mΩ to 142 mΩ





LS @ 1 KHz



Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz



Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz



Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz



Reference Test Only

Not Subject to Limit Values





100 Volt Ring

Reference Test Only

Not Subject to Limit Values





Hipot The Coil And Fins to The Mold

@ 100 VDC

< 5 µAmps @ 100 VDC





Hipot

Coil to Fins @

100 VDC

< 5 µAmps @ 100 VDC





Perform a visual inspection of the coil/conductor.  This inspection shall include, but not be 

restricted to, the following:  insulation shall be free of cracks, openings, damage to insulation, 

distortion to the coil, etc.

Pass



Inspector





Date

XX

6.13
Verify that steps 6.1 through 6.12 are complete and comply with the Upper Coil Assembly 


(ME-351581) or Lower Coil Assembly (ME-351582).  Verify that the electrical tests are 



acceptable and comply with ES-351652.



Crew Chief





Date



Lead Inspector





Date

6.14
Lift the mold using the overhead crane and the appropriate slings and place the mold in the Coil 

Curing Mold Box (MB-351648).  Ensure that the cooling fin openings are such that when epoxy 

is introduced to the box the cooling tubes would not be filled.  Ensure that the leads are such that 

when epoxy is introduced to the box they would not be covered by epoxy.



Technician(s)





Date


6.15
Install within the coil curing box mold filler pieces of Teflon and scrap steel consisting of 1300 to 


1500 cubic inches coated with Mold Release (MA-292449) or equivalent.



Technician(s)





Date

7.0
Oven Loading and Pump Down

7.1
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operation Procedure 


(5525-OP-318940).



Technician(s)





Date

7.2
Lift the mold using the overhead crane and the appropriate slings and place the mold on the 

cart.  Repeat this process if a second mold is to be cured at this time.  Load the Vacuum Oven Cart 

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



Note(s):




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



Technician(s)





Date

7.3
Route the Clear PVC Tubing (MA-225543) as per the diagrams below.  Attach Clear PVC Tubing 

(MA-351673) to the cooling fin tubes that remain above the curing box mold and using Adhesive 

Backed Fralock Teflon Tape (MA-274469) insulate the joints where the PVC meet the tubing so 

as to assure no epoxy will enter the tubing during impregnation.
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Technician(s)





Date


7.4
Install a thermocouple(s) to the side of the Coil Curing Box Mold(s).  Connect the thermocouple 


lead to a chart recorder.  Record the date, time and coil(s) serial Number(s) are on the chart.



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

XX

7.5
Verify that the mold(s) (are) is setup and ready for impregnation.  Record the serial number of the 


coil(s) about to be impregnated below.  Verify that the date, time and coil(s) serial Number(s) are 


recorded on the chart.



Note(s):

A One of the serial numbers recorded below must match that which is 


located at the bottom of this traveler.  Indicate in the table N/A if only 


one coil is being impregnated.
Coil Serial Number(s)







Crew Chief





Date



Lead Inspector





Date

7.6
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


7.7
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

X

7.8
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 1 hour.

Mold Temperature

(120° F ± 10° F)


Vacuum(100 microns or less)


Start Time (Step 7.7)


Completion Time

(Not to be less than 12 Hours)




Lead Person





Date

8.0
Epoxy Mixing

8.1
Mix the epoxy (MA-331507), ensure that enough epoxy is mixed to complete the impregnation 


process.  Complete the following table.

Item

Description
Weight in Kilograms
Quantities Mixed In Kilograms

826 (MA-116501) *
42.0


NMA (MA-116503)
38.0


DMP 30 (MA-116500) **
540 (GRAMS)




Close the mixing vessel.  Mix and pump down to 500 microns or better for 2 hours.



Note(s):




Do not add the accelerator until 1 hour prior to impregnation of the 




mold.




Do not run the mixer during the adding of the accelerator.




Stop the mixing, open the mixing vessel and add the accelerator.




540 grams Accelerator, DMP-30 (MA-116500)**



Close the Mixing vessel.  Mix for 5 minutes without vacuum.  Mix and pump down to 



500 microns or better for 1 hour.

Alternates






*  DER-828 (MA-331443)






**  BDMA (MA-225565)



Technician(s)





Date

9.0
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.


9.1
Connect the mixing vessel to the oven.  Bleed the air out of the mixing vessel into the oven by 


un-clamping C1 (Vent to Vacuum) as shown in the diagram on Page 22.  Clamp C1 



(Vent to Vacuum) once epoxy has reached and begun to fill the bucket for 1 minute.



Technician(s)





Date

9.2
Start the impregnation by releasing C-Clamp(s) on Fill Line (Cure Box) as shown in the diagram 

on Page 22.  The cure box(s) is now beginning to fill.  Close the c-clamp(s) when epoxy comes 

within 1/2" of the highest point of the coil.  This is to exclude the leads.

Time Fill Lines

Mold 1 Closed
Time Fill Lines

Mold 2 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.

Allow the mold(s) to remain in the tank for one (1) hour.  If during this hour the epoxy has 

dropped below the prescribed level then add more epoxy and repeat the hour waiting period.  

Continue in this fashion until the level of the epoxy within the mold box(s) no longer drops.

Time Impregnation

Was Completed Mold 1
Time Impregnation

Was Completed Mold 2






Technician(s)





Date

9.3
Shut down the vacuum pumps and let the tank up to atmosphere as per the Large Vacuum Oven - 

System Operation Procedure (5525-OP-318862).  Open the vacuum tank door.  Carefully 

remove the fill line(s) from the forward bulkhead feed through and the bleeder line from the 

bucket, raising them both well above the top of the cure box, remove the fill line(s) from the cure 

box and place in a Five Gallon Bucket (MA-274965) with Liner (MA-274966).



Technician(s)





Date

9.4
Empty the mixing vessel and mixer into Five Gallon Buckets (MA-274965) with Liner 


(MA-274966).



Technician(s)





Date

XX

9.5
Verify that steps 9.1 through 9.4 have been completed properly.

Pass


Fail



Lead Person





Date



Crew Chief





Date

9.6
Turn the Hydro-Therm System Heat Control to cool in accordance with (5525-OP-318958).  

Remove the chart from the chart recorder and record the coil(s) that where cured with this run on 

the chart including the day and time of completion.  Attach it to this traveler in a protective cover 

(Fermi stock 1330-0965) or equivalent.



Note(s):

If additional charts are required, make a copy of the original and date stamp it, then attach it to the other travelers in the manner described above.


Technician(s)





Date

10.0
Curing Cycle



Note(s):

HOT SURFACES!  The cure box temperature is 120° F ± 10° F.  


Ensure that the proper Personnel Protective Equipment is worn during 


these operations.

10.1
Pull out the oven cart from the vacuum tank in accordance with the Vacuum Oven Cart Operation 

Procedure (5525-OP-318940).



Technician(s)





Date

10.2
Open the door of the Wisconsin Oven as per the Top Load Electric Wisconsin Oven Operating 

Procedure (5525-OP-318966).  Transport the curing mold box(s) from the oven cart to the 

Wisconsin Oven using the overhead crane and the appropriate lifting chains.  Centrally locate the 

curing mold box(s) within the Wisconsin Oven.



Technician(s)





Date

10.3
In accordance with the Top Load Electric Wisconsin Oven Operating Procedure (OP-318966), set the temperature to 250˚F, the cure cycle to 14 hours and attach the Control Timer Thermocouple to the cure box.  Record on the chart the operation being performed, the date, and the serial number(s) of the coils in the Cure Box Mold(s).



Technician(s)





Date

10.4
Start the automatic curing process in accordance with the Top Load Electric Wisconsin Oven 

Operating Procedure (5525-OP-318966).  Stabilize the cure box temperature at 250° F - 0° F 

+ 20° F before starting the 14 hour cure cycle.

Start Time


Completion Time

(Not to be less than 14 Hours)




Technician(s)





Date


10.5
Allow the Cure Box Mold(s) to cool to 100˚F.  Ensure that the coil serial number(s) and date cured 

is written on the temperature chart.  Attach the chart to this traveler in a protective cover 



(Fermi stock 1330-0965) or equivalent.



Technician(s)





Date

X

10.6
Ensure that the coil serial number(s) cured in this cycle are accurately recorded on the chart. 


Verify that the completed curing chart is attached to this traveler in a protective cover.  



Note(s):

The curing chart should have one (1) or two (2) coil serial numbers, the start, and finish time recorded on it.

Pass


Fail



Lead Person





Date


10.7
Remove the cure box mold(s) from the Wisconsin Oven using the overhead crane and the 



appropriate lifting chains.  Place the cure box mold(s) in the disassembly area.



Note(s):

HOT SURFACES!
NO PERSONNEL shall enter the Wisconsin Oven with surface 



temperatures in excess of 100° F.  The cure box mold(s) SHALL NOT 


be removed from the Wisconsin Oven unless the cure box temperature is 


100° F or less.  Ensure that the proper Personnel Protective Equipment 


is worn during these operations.



Technician(s)





Date

11.0
Disassembly and Clean Up


Note(s):

The cure box mold(s) may still be warm.  When working with epoxy always wear the proper Personnel Protective Equipment.

11.1
Carefully separate the cure box mold from the coil curing mold(s).  Use extreme caution not 


to damage the impregnated coils.



Technician(s)





Date


11.2
Carefully remove the filler materials from the fixture, remove the top plate, remove the bars, 


remove the coils from the fixture and then remove the insert from the coils.  Use extreme caution 


not to damage the impregnated coils. 



Technician(s)





Date

11.3
Carefully remove the excess epoxy, Tedlar and Teflon tape about the coil.  Attach one (1) Ty-Wrap (MB-318794) to the coil at the lead end with the coil's serial number on it.  The serial number must be readable once the coil is installed on to the core.



Technician(s)





Date

X

11.4
Visually verify that the excess epoxy has been removed from the coil, that no damage has 



occurred to the coils epoxy or the insulation causing cracking, coil distortion, bare copper etc...  


Ensure that the Ty Wrap containing the coils serial number is readable once the coil is installed 


on to the core and that the serial number matches that of the coil.

Pass


Fail



Lead Person





Date

11.5
Remove the remaining epoxy from the cure mold box, coil curing mold and associated parts using 

a wire brush (Fermi stock 1246-0860).  Clean the cure box and associated parts with KPC 820N 

(Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

X

11.6
Verify that the cure mold box, coil curing mold and associated parts have been cleaned and are


ready for use.

Pass


Fail



Lead Person





Date


11.7
Stage the coil in the coil staging area.



Technician(s)





Date

12.0
Final Inspection
X

12.1
Perform the following tests.  Using a Simpson 260 Ohm Meter or equivalent, check the 



continuity of the coil to cooling fins.  Then perform an electrical test of the coil and record the 


results below.

Coil Serial No.


Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Continuity



∞





Resistance



128 mΩ to 142 mΩ





LS @ 1 KHz



Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz



Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz



Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz



Reference Test Only

Not Subject to Limit Values





100 Volt Ring

Reference Test Only

Not Subject to Limit Values





Hipot

Coil to Fins @

200 VDC

< 5 µAmps @ 200 VDC





Perform a visual inspection of the coil/conductor.  This inspection shall include, but not be 

restricted to, the following:  insulation shall be free of cracks, openings, damage to insulation, 

distortion to the coil, etc.

Pass



Inspector





Date

X

12.2
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI.  A hydrostatic check at 500 PSI and record 


the results below.  Refer to the Hydraulic Test Specifications (ES-351652).

Flow Cart Serial Number


Desired

∆P
Actual

∆P Attained
Desire Flow

in GPM
Attained Flow

in GPM

60 PSI 

> 1.9 GPM


100 PSI

> 2.5 GPM




Perform a hydrostatic check of the joints at 500 PSI for 30 minutes.  
Pass
p 


Inspector





Date

XX

12.3
Verify that steps 12.1 through 12.3 are complete and comply with the Upper Coil Assembly


(ME-351581) or Lower Coil Assembly (ME-351582).  Verify that the electrical tests and  flow 


tests are acceptable and comply with ES-351652.



Lead Inspector





Date



Crew Chief





Date

13.0
Coil Storage

13.1
Stage the coil in the coil staging area.



Note(s):




Cover the 4-4-30 Coil Assembly with green Herculite (Fermi stock 1740-0100).


Technician





Date

14.0
Production Complete

XXX

14.1
Process Engineering verify that the 4-4-30 Vernier Dipole Coil Assembly/Insulation/Impregnation  

Traveler (5520-TR-333331) 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

XXX

14.2
Assembly verify that the 4-4-30 Vernier Dipole Coil Assembly/Insulation/Impregnation  



Traveler (5520-TR-333331) 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:



Assembly/Designee




Date

15.0
Attach the Process Engineering "OK to Proceed" Tag on the coil.



Process Engineering/Designee



Date

16.0
Proceed to the next major assembly operation 4-4-30 Vernier Dipole Magnet Assembly/Final 

Inspection & Shipment Traveler (5520-TR-333332).

4-4-30 Vernier Dipole Coil Ass'y/Insulation/Impreg.

Coil Serial No.
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