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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 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.6 Cover the Main Coil Assembly with green Herculite (Fermi stock 1740-0100) or equivalent when not being serviced or assembled.
1.7 This traveler precedes the LARP 90mm LQ Coil Assembly Reaction Traveler (TR-333893).  The following procedure is a continuation of the final steps performed in the previous traveler.  At this point the coil is within the Reaction Furnace.
2.0 Furnace to Assembly Table:
2.1 Once the Reaction Furnace reaches 125°C, shut it off along with the Argon Gas Flow Valves on the Argon Dewar.



Technician(s)





Date

2.2 Open the Furnace’s black handle and Coil Argon Gas Input Lines Vent Valves.



Technician(s)





Date

2.3 Disconnect the Gas Input Lines from the furnace and coil to the two Argon tanks.


Technician(s)





Date

2.4 Shut off the Furnace fans.



Technician(s)





Date

2.5 Open the Furnace door and install the yellow Door Safety Bar to prevent the door from accidentally closing.

Note:  The Division Safety Group must be contacted to check the Oxygen Level before going into the Furnace.


Technician(s)





Date

2.6 Disconnect the LE east side Coil Reaction Assembly Argon gas ½ Stainless Steel input connection.


Technician(s)





Date

2.7 Disconnect the LE west side Argon gas retort ½ Stainless Steel gas output connection.



Technician(s)





Date

2.8 Install the insertion table to the Furnace Bridge.


Technician(s)





Date

2.9 Install the Air Powered Insertion and Removal Ram and lock in place the two ½” Mounted Ram Locking Pins into the Insertion Table Base.  Ensure that the distance from the end of the ram to the LE of the Reaction Insertion Table is slightly less than the ram stroke.  Hook up the air supply hose to the Ram Cylinder IN/OUT Control Valve.  
Note:  Have someone verify that the thermal couples are removed as the assembly is rolled out. 



Crew Chief





Date

2.10 Take photos of the Reaction Assembly and have a Responsible Authority inspect the reaction tooling.


Responsible Authority/Physicist



Date

2.11 Disconnect the RE Argon gas coil reaction assembly input connection.


Technician(s)





Date

2.12 Disconnect the reaction assembly LE to reaction retort Argon gas line.



Technician(s)





Date

2.13 Call the Engineering Lab to pick up the Witness Samples that were placed in the Reaction Retort at the LE of the Reaction Insertion Table.


Technician(s)





Date

2.14 Install the four ½-13 Jergens D rings into the reaction assembly Base Plate on each side of the assembly at 28 ft-lbs.  The distance from the reaction assembly ends to the D rings is approximately 20% of the overall length of the assembly.  Choke one 1 x 96” Liftall (EN1-801T) lifting strap to each D ring.  Ensure that the straps are rated for 2500 lbs in the choke position.  Move the reacted assembly to the granite table.  Set the assembly down so that the bottom plate side is down on four 1 x 4 x 36” Aluminum bars.


Technician(s)





Date

2.15 Remove the Jergens D rings.



Technician(s)





Date

2.16 Use a dial indicator that measures in 0.001” increments to measure the flatness from the LE to RE of the top centers of the 45 Mold Blocks.  Take photos.


Technician(s)





Date

2.17 Install the four ½-13 Jergens D rings into the reaction assembly Base Plate on each side of the assembly at 28 ft-lbs.  The distance from the reaction assembly ends to the D rings is approximately 20% of the overall length of the assembly.  Choke one 1 x 96” Liftall (EN1-801T) lifting strap to each D ring.  Ensure that the straps are rated for 2500 lbs in the choke position.  Move the reacted assembly to the granite table.  Set the assembly down so that the bottom plate side is down on four 1 x 4 x 36” Aluminum bars.


Technician(s)





Date

3.0 Splice Work Preparation:

3.1 Secure the reacted coil assembly on the table so it cannot move side to side.  Take photos.



Technician(s)





Date

3.2 Remove the LE and RE Plates (XX-XXXXXX/X).



Technician(s)





Date

3.3 Cut the inner and outer Nb3Sn power leads closely to the LE 0.010” Stainless Steel Reaction Shell (XX-XXXXXX).  Mark each cable drop off with the coil name and place into a zip lock bag.  Place the drop offs in this Traveler’s sleeve pocket.


Technician(s)





Date

3.4 Measure and record the resistance:
R:  ________ Ω

Volts @ 1A:  ______

1kHz L:  _______ mH
Q:  ________ 

20kHz L:  _______ mH
Q:  ________



Technician(s)





Date

3.5 Measure and record the resistance to ground:

R:  ________ Ω


Technician(s)





Date

3.6 Remove the Mold Assembly Alignment Bars ½-20 x 0.5” Allen head screws.



Technician(s)





Date

3.7 Remove the Mold Assembly Alignment Bars (XX-XXXXXX).


Technician(s)





Date

3.8 Measure and record the distance from the LE of the Base Plate (XX-XXXXXX) to the LE of the Mandrel Filter Block (XX-XXXXXX).
Base Plate LE to Mandrel Filter Block LE:  ___________


Technician(s)





Date

3.9 Measure and record the distance from the RE of the Base Plate (XX-XXXXXX) to the RE of the Outer Saddle (XX-XXXXXX).
Base Plate RE to Outer Saddle RE:  ___________



Technician(s)





Date

3.10 Beginning at the ends of the reaction assembly and working towards the middle, loosen then remove all bolts.  Be sure to wear dust masks and use a vacuum to remove Boron Nitrate dust that is created from loosing and removing the bolts.  Vacuum and clean the assembly table and the outside surfaces of the Reaction Assembly (XX-XXXXXX) with alcohol.


Technician(s)





Date

3.11 Measure and record the distance from the LE of the Base Plate (XX-XXXXXX) to the LE of the Mandrel Filter Block (XX-XXXXXX).

Base Plate LE to Mandrel Filter Block LE:  ___________



Technician(s)





Date

3.12 Measure and record the distance from the RE of the Base Plate (XX-XXXXXX) to the RE of the Inner Saddle (XX-XXXXXX) and to the RE of the Outer Saddle (XX-XXXXXX).

Base Plate RE to Inner Saddle RE:  ___________

Base Plate RE to Outer Saddle RE:  ___________



Technician(s)





Date

3.13 Loosen and remove the ¼” - 20 O-ring compression bar screws from the Base Plate (XX-XXXXXX).


Technician(s)





Date

3.14 Remove all 45 Mold Blocks (XX-XXXXXX).  Ensure that the Mold Blocks (XX-XXXXXX) come off parallel to the coil to prevent the edge of the Mold Blocks from denting or damaging the 0.010” Stainless Steel Shell (XX-XXXXXX) or the Reacted Coil (XX-XXXXXX).



Technician(s)





Date

3.15 Remove the 0.035 x 0.5 x 135” Stainless Steel shim from between the outer edge of the Base Plate (XX-XXXXXX) and the outer edge of the Mold Blocks (XX-XXXXXX).  Measure and record the thickness of the two shims.  Nominal size of the shims is 0.035”.

S.S. shim from outer edge of Base Plate:  ___________

S.S. shim from outer edge of Mold Blocks:  ___________



Technician(s)





Date

3.16 Remove the O-ring Pusher Bars (XX-XXXXXX).



Technician(s)





Date

3.17 Remove the 0.010” thick Stainless Steel Reaction Shell (XX-XXXXXX).



Technician(s)





Date

3.18 Measure and record the resistance at 1 A applied current:

R:  ________ Ω

Volts @ 1A:  ______

1kHz L:  _______ mH
Q:  ________ 

20kHz L:  _______ mH
Q:  ________



Technician(s)





Date

3.19 Measure and record the resistance to ground.

R:  ________ Ω



Technician(s)





Date

3.20 Call a Responsible Authority to examine the reacted coil.



Responsible Authority/Physicist



Date

3.21 Take photos of the reacted coil.



Technician(s)





Date

3.22 [image: image12.png]


While wearing a dust mask and rubber gloves, remove the 0.010” Mica L2 Radial Slip Plane (XX-XXXXXX).  Take photos.



Technician(s)





Date


3.23 While wearing a dust mask and rubber gloves, remove the 0.010” ceramic ground insulation from the coil.



Technician(s)





Date

3.24 Carefully clean any loose reacted insulation from the radial surface of the reacted outer coil.  Do not directly vacuum the coil surface because this could remove the S2 glass sleeve cable insulation of the reacted coil.



Technician(s)





Date

3.25 Take photos of the radial surface of the reacted coil.



Technician(s)





Date

3.26 Measure the individual gaps between the outer coil pole pieces.  If any gaps are measured, report them to a Responsible Authority.



Technician(s)





Date

3.27 Measure and record the distance from the LE of the Base Plate (XX-XXXXXX) to the LE of the Inner Saddle (XX-XXXXXX) and to the LE of the Outer Saddle (XX-XXXXXX).

Base Plate LE to Inner Saddle LE:  ___________

Base Plate LE to Outer Saddle LE:  ___________



Technician(s)





Date

3.28 Measure and record the distance from the RE of the Base Plate (XX-XXXXXX) to the RE of the Inner Saddle (XX-XXXXXX) and to the RE of the Outer Saddle (XX-XXXXXX).

Base Plate RE to Inner Saddle RE:  ___________

Base Plate RE to Outer Saddle RE:  ___________



Technician(s)





Date

3.29 Measure the gaps between the LE L2 End Saddle (XX-XXXXXX) and the last turn on the RE of the outer coil.  Notify a Responsible Authority if the gap is more than 0.010”.



Technician(s)





Date

3.30 Measure the gaps between the RE L2 End Saddle (XX-XXXXXX) and the last turn on the RE of the outer coil.  


Technician(s)





Date

3.31 Perform a resistance check between the coil and all outer coil winding parts and to the ground.  Contact a Responsible Authority if any shorts are found.  Measure and record the leakage coil to Outer Pole (XX-XXXXXX).

Leakage coil to Outer Pole, R:  ________ Ω



Technician(s)





Date

3.32 Mold release and fill the ten L2 Outer Pole’s (XX-XXXXXX) straight section and one LE Saddle 10-24 threaded hole with RTV even with the radial surface.  Ensure that the RTV is even with the surface after it dries as well.


Technician(s)





Date

3.33 Fill the center L2 Pole (XX-XXXXXX) with white two part epoxy putty.  After epoxy dries, file epoxy even with the radial surface of the pole piece.


Technician(s)





Date

3.34 Mold release and RTV two holes on the outer layer 9 ¼” and 10 ¼” from the RE Splice Block (XX-XXXXXX) even with the radial surface.


Technician(s)





Date

3.35 Mold release and RTV two holes on the outer layer 14 ¾” and 15 ½” from the LE Saddle (XX-XXXXXX) even with the radial surface.



Technician(s)





Date

3.36 Carefully remove the RE L2 End Saddle (XX-XXXXXX).  Take photos.



Technician(s)





Date

3.37 Remove the intermediate insulation from the top of L1 RE End Saddle (XX-XXXXXX).  Take photos.



Technician(s)





Date

3.38 Measure and record the gap between the RE L1 End Saddle (XX-XXXXXX) and the RE of the coil.  Take photos.
Gap between RE L1 End Saddle and coil RE:  _____________



Technician(s)





Date

3.39 Carefully remove the L1 RE End Saddle (XX-XXXXXX).  Take photos.



Technician(s)





Date

3.40 Smooth out all of the sharp edges of the RE L2 Saddle Heater (XX-XXXXXX) and Voltage Tap Saddle Grooves.  Clean the RE L1 and L2 End Saddles (XX-XXXXXX/X) with Scotch Brite and alcohol.


Technician(s)





Date

3.41 Mold release and fill the two 10-32 threaded holes on the L2 RE Saddle with 157 grey colored RTV.


Technician(s)





Date

3.42 Insulate the heater and voltage tap instrumentation wire grooves with two layers of 0.0025” thick Kapton adhesive tape.  Trim any excess tape from the radial surface of the saddle.



Technician(s)





Date

3.43 Remove the reacted 0.010” thick ceramic cloth strip from the last turn’s ends of the RE L1 and RE L2 coil ends.  Replace with 0.010 of dry S2 glass.



Technician(s)





Date

3.44 If damaged, remove the reacted intermediate insulation that is on the RE radial surface of the inner coil, up to the last turn of the outer L2 coil end.



Technician(s)





Date

3.45 Install the RE L1 End Saddle (XX-XXXXXX).  Fill any visible gaps between the end saddle and coil with glass cloth.  Take photos.



Responsible Authority/Physicist



Date

3.46 Replace the area of the 0.010” thick RE reacted ceramic cloth intermediate insulation with 0.010” thick S2 glass cloth.  The S2 glass cloth should cover the RE L1 radial surface from the RE L2 coil last turn to the end of L1 End Saddle (XX-XXXXXX).  Take photos.


Responsible Authority/Physicist



Date

3.47 Install the L2 RE Saddle with grooves for trace to voltage tap and heater connections.  Fill any visible gaps between the coil last turn and end saddle with S2 Glass Cloth.  Fill the hole with S-2 glass.


Technician(s)





Date

3.48 Measure the Coil length from End Saddle to End Saddle.




Coil Length  





Inspector





Date

3.49 Using a caliper or equivalent, measure the Return End of the Coil.


	
	Nominal (to spacer)

mm/in.
	Measured (to spacer)
	Gap between spacer and conductor

	A (End of 411772
	40/1.575
	
	

	B (Start of 411773
	67.39/2.653
	
	

	C (End of 411773)
	161.42/6.355
	
	N/A




Technician(s)





Date

3.50 Using a caliper or equivalent, measure the Lead End of the Coil.


	
	Nominal (to spacer)

mm/in.
	Measured (to spacer)
	Gap between spacer and conductor

	A (End of 411774)
	181/7.126
	
	

	B (Start of 411775)
	182.79/7.197
	
	

	C (End of 411775)
	195/7.678
	
	

	D (Start of 411776)
	222.42/8.758
	
	

	E (End of 411776)
	309.89/12.202
	
	N/A




Inspector





Date

4.0 Splice Work Procedure:

4.1 Contact a Responsible Authority to observe the entire Splice Work Procedure.



Responsible Authority/Physicist



Date

4.2 Cut along the top edge of the glass sleeve, between the LE L2 Splice Block (XX-XXXXXX) and the splice block filler shim, that holds the L2 power lead and the 0.117 x 0.378 x 3.960” splice block Stainless Steel filler shim.  The length of the cut should be enough to extract the splice block filler shim.  Place a 0.040” shim along the edge of the reacted L2 power lead.  Carefully lift up on the LE of the power lead filler shim while bracing lightly the power lead on its radial surface.  Support the radial surface of the L2 power lead and remove the splice block filler shim.  Take photos.


Technician(s)





Date

4.3 Remove 10-24 x ½” set screw from the LE of the L2 End Saddle Assembly (XX-XXXXXX) to Mandrel Locking Key (MC-461270) that secures the LE End Saddles (XX-XXXXXX) to the end of the coil’s last turn during reaction.


Technician(s)





Date

4.4 Carefully remove the LE L2 Outer Saddle (XX-XXXXXX) and Splice Block Assembly (XX-XXXXXX) with the following procedure.  While supporting the L2 outer power lead, carefully pull the L2 End Saddle Assembly away from the coil towards the LE until there is a 0.200” gap between the coils last turn and the L2 saddle assembly.  Remove the LE L2 Saddle Assembly (XX-XXXXXX).  Take photos.


Technician(s)





Date

4.5 Carefully slide off the S2 glass sleeve that held the L2 power lead and splice block filler shim during reaction.  Take photos.


Technician(s)





Date

4.6 Remove the intermediate insulation from the top of the L1 LE Saddle (XX-XXXXXX).  Ensure that there are two 10-24 threaded holes that are used for instrumentation strain relief; if not, you must use the drawing to mark and install the two 10-24 threaded holes.


Technician(s)





Date

4.7 Take photos of the LE splice area.  Have a Responsible Authority inspect the LE area.


Responsible Authority/Physicist



Date

4.8 Carefully lift up on the LE end of the L1 and L2 power lead to splice block shim while bracing lightly the power lead on its radial surface.  While supporting the radial surface of the L1 power lead remove the L1 and L2 splice block filler shims.


Technician(s)





Date

4.9 Carefully slide off the S2 glass sleeve that was cut before reaction from the L1 and L2 power leads.  Take photos.


Technician(s)





Date

4.10 Remove  10-24 x ½” set screw from the LE of the L1 end saddle assembly to winding key clamp that secures the LE end saddles to the end of the coil’s last turns during reaction.


Technician(s)





Date

4.11 Be aware that the L2 power lead sits on the radial surface of the inner end saddle/splice block assembly. Use caution to carefully pull the L1 end saddle assembly away from the coil towards the LE until there is a 0.200” gap between the coil’s last turn and the L1 Saddle Assembly (XX-XXXXXX).  Take photos.


Technician(s)





Date

4.12 While supporting the L1 and L2 power leads (they must not be allowed to move up or down) pull the LE L1 Saddle/Splice Block Assembly (XX-XXXXXX) 0.200” from the last LE coil turn.  Slowly lift the edge of the LE L1 End Saddle Assembly (XX-XXXXXX) that faces the inner power lead (do not lift up on the edge of the L1 LE Saddle Assembly (XX-XXXXXX) that is under the L2 power lead).  Once there is enough clearance above the L1 power lead, the L2 power lead, and the LE L1 Saddle Assembly (XX-XXXXXX).  Remove the L1 LE Saddle Assembly (XX-XXXXXX).  


Technician(s)





Date

4.13 Remove the screw that secures the LE stop of the Mandrel Locking Key (MC-461270) that secures the LE Saddles to the end of the coil’s last turns during reaction.


Technician(s)





Date

4.14 Disassemble the L1 and L2 LE Saddle Assembly (XX-XXXXXX).  Remove the two 10-24 Allen head screws, separate the two sections and remove the two ¼” dowel pins.  Remove and throw away the 0.005” thick Mica that was between the end saddles and splice blocks.  Clean all parts with red Scotch Brite and alcohol. 


Technician(s)





Date

4.15 Remove the reacted 0.010” thick ceramic cloth strip (this was placed during coil winding) from the last turn’s end of the LE L1 and LE L2 coil ends.  Replace them with 0.010” of dry S2 glass.


Technician(s)





Date

4.16 Solder together the 5ft long inner and outer double power lead splices using two NbTi cables.  The two NbTi power leads should be pre-tinned and spliced together (wide edge of one NiTi power lead cable to the thin edge of the other NbTi power lead cable).  Remove any excess solder bumps with a small tipped soldering iron.  Clean with red Scotch brite and wipe clean with alcohol.  Have someone of Responsible Authority inspect this work.  Take photos.


Responsible Authority/Physicist



Date

4.17 Measure at three places each of the two pre-tinned double power leads the thickness of the pre-tinned NbTi double power leads.  Have a Responsible Authority inspect the results of the thickness measurements. 
L1
________________
________________
________________
L2
________________
________________
________________



Responsible Authority/Physicist



Date

4.18 This next operation should be done slowly and with caution.  Clean the L1 and L2 power leads splice area to be spliced up to the double power leads.  Use red Scotch Brite and always clean from the RE towards the LE to prevent movement up or down or catching the cut end of the Nb3Sn power leads.  Remove all the loose material generated during cleaning.  Wipe clean with alcohol the reacted power leads.


Technician(s)





Date

4.19 Ensure that the insulation between the L1 and L2 end saddles and Nb3Sn L1 power lead is intact.  If needed, replace any damaged insulation with S2 cloth.  Have a Responsible Authority inspect this work.  Take photos. 


Responsible Authority/Physicist



Date

4.20 Throughout this step, be aware that the L2 power lead sits on the radial surface of the L1 LE inner saddle/ splice block assembly (XX-XXXXXX).  Install the LE L1 end saddle (XX-XXXXXX) in the reverse order it was removed.  With the LE L1 end saddle 0.200” from touching the last turn of the LE inner coil and the saddle mid plane edge under the L2 power lead, set the saddle down until the inner radial surface of the saddle mid plane facing the inner power lead touches the mandrel block.  This step should be done without moving the L1 or L2 Nb3Sn reacted power leads.  Slowly and carefully push the L1 saddle towards the coil until there is no gap between the two.


Technician(s)





Date

4.21 Ensure that there is no gap between the inner radial surface of L1 end shoe and the outer radial surface of the mandrel.


Technician(s)





Date

5.0 L1/L2 Splice Procedure:

5.1 Ensure that the insulation on the L1 power lead extends past the L1 end saddle 1/16”.  Have this work inspected by a Responsible Authority.  Take photos.  


Responsible Authority/Physicist



Date

5.2 If damaged, remove the reacted intermediate insulation that is on the LE L1 radial surface of the coil, up to the last turn of the outer LE L2 coil end. 


Technician(s)





Date

5.3 Fill any visible gaps between LE L1 saddle and coil with glass cloth.  Have a Responsible Authority inspect this work.  Take photos.


Responsible Authority/Physicist



Date

5.4 Replace the same area of 0.010” thick RE reacted ceramic cloth intermediate insulation that was recently removed with 0.010” thick S2 glass cloth.  The S2 cloth should cover the LE L1 radial surface from the LE L2 coil last turn to the end of LE L1 end saddle (XX-XXXXXX).  Have a Responsible Authority inspect this work.  Take photos.


Responsible Authority/Physicist



Date

5.5 Install the LE L2 saddle without moving the L1 or L2 power leads.


Technician(s)





Date

5.6 Ensure that the S2 glass sleeve insulation on the L2 power lead extends past the L2 end saddle 1/16”.  Have this work inspected by a Responsible Authority.  Take photos.


Responsible Authority/Physicist



Date

5.7 Perform a resistance check between the coil and all outer coil winding parts and to ground.  If any shorts are found contact a person of authority.


Technician(s)





Date

5.8 The splices should start 1/16” from the LE L1 and LE L2 end shoes (XX-XXXXXX).  Ensure that the inner and outer power leads are not shorted to the LE end saddles.  Have a Responsible Authority verify this true.


Responsible Authority/Physicist



Date

5.9 Measure from where the L1 and L2 splice begins to the LE 6” and mark this location.  Carefully slide out the first mandrel block at the LE.  Cut the two power leads at the 6” mark.  Carefully reinstall the first mandrel block at the LE. 


Technician(s)





Date

5.10 Use red Scotch Brite and wipe from the sleeve insulated end toward the LE direction only.  Clean off all surface oxidation to insure a quality splice.  Clean with alcohol wiping in the same direction as the red Scotch Brite.


Technician(s)





Date

5.11 Measure and record the resistance at 1 A applied current:

R:  ________ Ω

Volts @ 1A:  ______

1kHz L:  _______ mH
Q:  ________ 

20kHz L:  _______ mH
Q:  ________



Technician(s)





Date

5.12 Perform a resistance check between the coil and all outer coil winding parts and to ground.  If any shorts are found contact a Responsible Authority.  Measure and record the leakage coil to outer pole resistance:
R:  ________ Ω



Technician(s)





Date

5.13 Coat the L1 and L2 Nb3Sn power lead splice area with Kester 44 rosin soldering paste. 


Technician(s)





Date

5.14 Coat the L1 and L2 NbTi pre-tinned double power leads splice area with Kester 44 rosin soldering paste.  Place a strip of 0.010 x 0.378 x 6” Kester 44 resin core solder over the splice area of the pre-tinned double power leads.


Technician(s)





Date

5.15 Install the LE Epoxy Impregnation End Plate (XX-XXXXXX) with power lead support clamp tooling extended 6” from the LE of the Base Plate (XX-XXXXXX).


Technician(s)





Date

5.16 Carefully install and secure in place the correct positions next to the L1 and L2 Nb3Sn the pre-tinned NbTi double power leads.  Secure the NbTi power leads with the power lead support tooling connected to the LE Plate (XX-XXXXXX).  Insulate between the power lead support clamps and the power leads with Kapton.


Technician(s)





Date

5.17 Place a 0.005 x 0.4 x 7” strip of Kapton between the L1 and L2 Nb3Sn splice area and the mid plane.  This shim replaces the sleeve insulation that was removed from the splice area to make the splice.  To the LE of this Kapton shim tape a 0.0036 x 0.5 x 2” piece of Kapton tape to help in its removal after the splices are soldered.


Technician(s)





Date

5.18 Install the A1 and A2 voltage taps to the L1 layer power lead splice.  A1 tap at the LE most end of the splice and A2 at the RE most end of the 6” long splice.  
[image: image1.png]True midplane.
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Use this diagram as a model on how to install the Voltage Taps

for this step and the next.


Technician(s)





Date

5.19 Install the B1 and B2 voltage taps to the L2 power lead splice.  Place the B1 tap at the LE most end of the splice and B2 at the RE most end of the 6” long splice.  


Technician(s)





Date

5.20 Install the aluminum 6” long splice blocks with heater cartridges.


Technician(s)





Date

5.21 Install the 6” long splice block hold down tooling and secure hand tight the swivel screws to hold the splice blocks in place. 


Technician(s)





Date

5.22 Follow the Splice Cart Operation Procedure and make all electrical connection between the splice cart, heater cartridges, and 6” long splice blocks.  Heat at 460° F until the 0.010 x 0.378 x 6” solder strips melt.  Tighten the thumb screws of the L1 and L2 splice blocks until the gaps between the splice blocks and splices are gone (40 in-lbs of torque).


Technician(s)





Date

5.23 Put on leather or Kevlar gloves when working with any hot surfaces.


Technician(s)





Date

5.24 Switch off heaters and let cool to 200° F.  Loosen the thumb screws and break the surface contact between the L1 and L2 aluminum splice blocks and the L1 and L2 spliced power leads.  


Technician(s)





Date

5.25 When the tooling is below 100° F, safely disassemble and remove all spice tooling.


Technician(s)





Date

5.26 Carefully clean the flux off the splices with alcohol.  Have a Responsible Authority inspect the splices.  Take photos.


Responsible Authority/Physicist



Date

5.27 Fill the 1/16 gap between the start of the inner double power lead splice and the LE inner end shoes with a custom made G-10 shim that fills the step.


Technician(s)





Date

5.28 Insulate the L1 (inner) and L2 (outer) splices with two layers 0.002” thick Kapton boxes to avoid coil splices or shorts to LE Shoe (XX-XXXXXX), Splice Block (XX-XXXXXX), and/or Mid Plane (XX-XXXXXX).  The length of this box should be 6.5”.  The end profile would look like a square “C” with the ends of the “C” overlapped so that the thickness of the box is 0.008” between the splice and the LE L1 and L2 splice blocks.  The splice side that faces the mid plane would have a 0.004” thick layer of Kapton.  The top and bottom facing edges of the splice would also have a 0.004” thick layer of Kapton.  Have a Responsible Authority inspect this work.  Take photos.


Responsible Authority/Physicist



Date

5.29 Make sure that the L2 power lead sits on the radial surface of the L1 LE inner saddle/ splice block assembly (XX-XXXXXX).  Install the LE L1 Splice Block (XX-XXXXXX) in the reverse order it was removed using the following procedure.  Install two ¼” diameter dowel pins (XX-XXXXXX) into the L1 splice block.  With the LE L1 splice block (XX-XXXXXX) 0.500” from touching LE L1 end saddle (XX-XXXXXX), place the mid plane edge of the splice block, facing the L2 power lead, under the L2 power lead.  Set the saddle down until the inner radial surface of the saddle mid plane side, facing the inner power lead, touches the mandrel block.  This step should be done without moving the L1 or L2 Nb3Sn reacted power leads.  Slowly and carefully push the LE L1 splice block towards the L1 LE saddle until there is no gap between the two.


Technician(s)





Date

5.30 Install the two LE L1 splice block to LE L1 saddle 10-24 Allen head screws and tighten.


Technician(s)





Date

5.31 Assure that the radial surfaces of the L1 LE shoe and L1 LE splice block are flush.  If not flush, contact a Responsible Authority.


Technician(s)





Date

5.32 If damaged, remove the reacted intermediate insulation that is on the LE radial surface of the L1 coil, up to the last turn of the outer L2 coil end.


Technician(s)





Date

5.33 Install the intermediate coil insulation (0.010” thick of S-2 glass or ceramic cloth) on top of the radial surface of the LE L1 end saddle (XX-XXXXXX), splice block assembly (XX-XXXXXX), and coil if it was removed.  Take photos.


Technician(s)





Date

5.34 Insulate the L2 splice block heater and voltage tap groove with two layers of .0025” thick Kapton tape. 


Technician(s)





Date

5.35 Install the LE L2 splice block with trace to voltage tap/ heater wire grooves to the end of the LE L2 saddle with two ¼” dowel pins (XX-XXXXXX) and tighten the two 10-24 Allen head screws.


Technician(s)





Date

5.36 Assure that the radial surfaces of the L2 shoe and L2 splice block are flush.  If not flush, contact a Responsible Authority.


Technician(s)





Date

5.37 Perform a resistance check between the coil and all outer coil winding parts and to ground.  If any shorts are found contact a Responsible Authority.


Technician(s)





Date

5.38 Measure and record the resistance at 1 A applied current:
R:  ________ Ω

Volts @ 1A:  ______

1kHz L:  _______ mH
Q:  ________ 

20kHz L:  _______ mH
Q:  ________



Technician(s)





Date

5.39 Fill the gaps between the LE and RE outer end saddles and the ends of the Base Plate (XX-XXXXXX) with mold released Teflon fillers.  Take photos.



Technician(s)





Date

6.0 L2 Trace Insulation:

6.1 Overlay the L2 traces onto the coil, stainless steel side up to find and mark the voltage tap flag through holes/ strip heater and voltage tap termination pad LE and RE saddle groove locations.  Align the LE and RE trace instrumentation termination pads to the RE L2 saddle and LE L2 saddle /splice block grooves.  Once the correct alignment is made, tape several points and mark the trace where it should be trimmed at the mid plane and where the two halves meet. 



Technician(s)





Date

6.2 Pre-tin the L2 traces (using Kester 815 Stainless Steel Soldering flux) away from the reacted coil on a separate table, at all points where voltage taps, heaters and strain gages will be soldered to the traces.  The LE and RE heaters will need to be pre-tinned and have their 22 gage wire pre-attached while in the same size grooves as the end parts they will sit in.  Use the LE saddle as a mold for the heater pre-tinning, be sure to neutralize and clean this saddle before reinstalling on the coil.  
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Technician(s)





Date

6.3 Clean the traces with baking soda and water to neutralize and remove the 815 Stainless Steel flux, dry, and then clean with alcohol. 


Technician(s)





Date

6.4 Make the through holes in the traces at every location where the coil voltage taps will pass through and be soldered to the traces.  Take photos.


Technician(s)





Date

6.5 Punch 1/8” diameter holes at the four corners where the strain gages will be applied after epoxy impregnation.


Technician(s)





Date

6.6 Measure and record the trace Kapton thickness.
Kapton thickness:  ____________________



Technician(s)





Date

6.7 Measure and record the trace Kapton / Heater / Voltage Tap thickness.
Kapton / Heater / Voltage Tap thickness:  ____________________



Technician(s)





Date

6.8 Punch the 1/8” diameter epoxy flow through holes at the locations marked on the traces by silver dots near the mid plane and pole.


Technician(s)





Date

6.9 Clean the traces with alcohol and a lent free cloth.


Technician(s)





Date

6.10 Remove and throw away the mica from all voltage tap flags of the LE half of the L2 coil voltage taps.


Technician(s)





Date

6.11 Begin this process on the LE side, then repeat the steps on the RE side.

6.11.1 Lift up the LE half of the voltage tap flags coming from the coil until they point up.



Technician(s)





Date

6.11.2 Slowly lower the LE half of the trace, until the coil voltage tap flags pass through the pre-cut openings in the trace.  Avoid bending the coil L2 trace voltage taps backwards and forwards.  Once the trace is completely aligned, tape 0.0015” Kapton in place at several points along the outer edges of the trace.  Repeat this process for the RE half of the trace. 



Technician(s)





Date

6.11.3 Hold onto the end with a tweezers and trim the length of the voltage tap flags so that when they are bent over and lay on the pre-tinned trace termination pads but do not go past the edge of this point to the Kapton.



Technician(s)





Date

6.11.4 Place a modified Q-tip wooden stick flattened on one side behind the voltage tap flag for support and lightly remove the oxidation from the area of the flag to be soldered to the trace.  This can be done using the rounded end of flat tweezers rubbing lightly from bottom to top.  Support the trace with the Q-tip and clean with an alcohol wetted Q-tip, the voltage tap flag.  With the flat side of a Q-tip stick behind the VT flag, apply a light film of Kester 44 solder paste to the cleaned end of the voltage tap flag.  With the flat side of a Q-tip stick behind the voltage tap flag, pre-tin the area to contact the trace.  Pre-tin only the oxidized areas removed from the tweezers.



Technician(s)





Date

6.11.5 With the flat side of a Q-tip stick behind the VT flag, apply a light film of Kester 44 solder paste to the cleaned end of the voltage tap flag.



Technician(s)





Date

6.11.6 Fold over onto the trace and make the trace to voltage tap solder connections.  Clean all excess flux from the solder connections with Q tips and alcohol.  Have a Responsible Authority inspect this work.  Take photos.



Responsible Authority/Physicist



Date

6.12 Tape over each location of voltage tap flags to trace solder points with 0.0015” thick Kapton tape.


Technician(s)





Date

6.13 At the LE and RE cover the top of the voltage tap and heater pre-tinned termination points with a 0.001” thick of mold released Kapton.  These can be held in place with 0.0015” thick Kapton tape.


Technician(s)





Date

6.14 Measure and record the resistance at 1 A applied current:
R:  ________ Ω

Volts @ 1A:  ______

1kHz L:  _______ mH
Q:  ________ 

20kHz L:  _______ mH
Q:  ________



Technician(s)





Date

7.0 L2 Epoxy Impregnation Assembly:

7.1 Perform a resistance check between the coil and all outer coil winding parts and to ground.  If any shorts are found contact a Responsible Authority.


Technician(s)





Date

7.2 Install the one layer of 0.005” thick S2 cloth ground insulation.  Take photos.


Technician(s)





Date

7.3 Trim the 0.005” S2 glass above the areas that cover the mold released 0.001” Kapton that covers solder termination locations at the Voltage Tap, Heater, and Strain Gage application L2 pole region.


Technician(s)





Date

7.4 Install the mold released .010 thick Mylar shim on top of the one layer of .005 inch thick dry S2 cloth.  Take photos.


Technician(s)





Date

7.5 Install the cleaned and mold released O-ring Pusher Bars (XX-XXXXXX).


Technician(s)





Date

7.6 Install the 0.010” thick cleaned and mold released Stainless Steel shell.  It should not extend past the LE or RE Base Plate by more than 0.145” or no less than 0.120”.  Take photos.


Technician(s)





Date

7.7 Install the 0.035 x 0.5 x 135” Stainless Steel shim that was used during reaction between the outer edge of the Base Plate (XX-XXXXXX) and the outer edge of the Mold Blocks (XX-XXXXXX).  Add an additional 0.010 x 0.500 x 135” Stainless Steel or Steel shim between the outer edge of the Base Plate (XX-XXXXXX) and the outer edge of the Mold Blocks (XX-XXXXXX).  Record the total thickness.  Take photos.
Total Thickness:  _______________ (in) 

                (nominal thickness is 0.045”)



Technician(s)





Date

7.8 Randomly place alcohol cleaned Mold Blocks (XX-XXXXXX) to hold the Stainless Steel shell in place.  Use the same Mold Blocks (XX-XXXXXX) that were used during Coil Assembly Reaction (TR-333893).


Technician(s)





Date

7.9 Starting from the RE, secure the 45th Mold Block (XX-XXXXXX) so that it is flush with the RE of the Base Plate (XX-XXXXXX).  Ensure that the Mold Blocks (XX-XXXXXX) are installed parallel to the coil to prevent the edge of the mold block from denting or damaging the 0.010” Stainless Steel Shell (XX-XXXXXX).


Technician(s)





Date

7.10 Install and tighten bolts for the remaining Mold Blocks (XX-XXXXXX) from RE to LE ensuring that there are no gaps between blocks.


Technician(s)





Date

7.11 Install the Mold Block Alignment Bars and ¼ -20 x 1” Allen head cap screws.


Technician(s)





Date

7.12 Loosen and remove the Mold Block to Base Plate nuts and bolts from LE to RE.


Technician(s)





Date

7.13 Install the Stiffener Plate (XX-XXXXXX) to Mold Block to Base Plate nuts and bolts.  Tighten from the middle out until there are no gaps between the Mold Blocks (XX-XXXXXX) and Base Plate to the 0.045” thick shim. 


Technician(s)





Date

7.14 Install two 5/16 x 7” threaded rods through the LE plate, Power Lead Clamp Assembly (XX-XXXXXX), and the LE Mold Block (XX-XXXXXX).  Remove the two 5/16 x 7” threaded rods from the LE Plate / Power Lead Clamp Assembly to the Base Plate.


Technician(s)





Date

7.15 Remove the RE plate (XX-XXXXXX).


Technician(s)





Date

7.16 Rotate the assembly until the Base Plate (XX-XXXXXX) faces up.


Technician(s)





Date

7.17 Secure the assembly to the table so it cannot move side to side.


Technician(s)





Date

7.18 Measure and record the resistance at 1 A applied current:
R:  ________ Ω

Volts @ 1A:  ______

1kHz L:  _______ mH
Q:  ________ 

20kHz L:  _______ mH
Q:  ________



Technician(s)





Date

8.0 L1 Trace:

8.1 Loosen the Mold Block to Base Plate bolts beginning at the RE and LE, while working your way to the middle.  Remove all the bolts.  Install six 5/16 Allen head screws two at the LE, two at the RE, and two at the middle of the Base Plate (XX-XXXXXX).  Turn the screws until you gain a 1/8 separation between the base plate and the mandrel blocks.  Carefully lift the reaction Base Plate from the Mold Block Assembly (XX-XXXXXX).  Beware of Mandrel Blocks (XX-XXXXX) sticking to the Base Plate (XX-XXXXXX).


Technician(s)





Date

8.2 Remove the Mandrel Block to Base Plate 0.035 x 0.500 x 135” and 0.010 x 0.500 x 135” shims from each side of the assembly.  Measure and record their thicknesses.

0.035 x 0.500 x 135” Shim Thickness:  _______________

0.010 x 0.500 x 135” Shim Thickness:  _______________



Technician(s)





Date

8.3 Remove the Mandrel Blocks (XX-XXXXXX) and account for the 88 Mandrel Blocks to Mandrel Block 0.010” thick round Stainless Steel washer shims.  Call a Responsible Authority to examine the inner coil insulation.  Take photos.


Responsible Authority/Physicist



Date

8.4 Remove the 0.005” thick Mica from the inner coil surface.  Take photos.


Technician(s)





Date

8.5 Remove the Inner Coil Bore (XX-XXXXXX) and Mid Plane 0.005” thick Mica insulation.


Technician(s)





Date

8.6 Ensure that the inner power lead turn has not dropped down onto the outer layer.  Have a Responsible Authority check that this is true.  Take photos.


Technician(s)





Date

8.7 Carefully clean the Inner Coil Bore (XX-XXXXXX) and mid plane surface without damaging or removing and coil insulation.


Technician(s)





Date

8.8 Measure the gaps between the inner coil pole pieces.  If any gaps are found call a Responsible Authority.


Technician(s)





Date

8.9 Measure the gaps between the LE Inner End Shoe (XX-XXXXXX) and the last turn of the coil.
Gap Measurement:  ____________



Technician(s)





Date

8.10 Measure the gaps between the RE Inner End Shoe (XX-XXXXXX) and the last turn of the coil.
Gap Measurement:  ____________



Technician(s)





Date

8.11 Ensure that the L1 LE and RE End Shoe gaps are closed and filled with glass cloth without doing any damage to the reacted cable.  Take photos.


Technician(s)





Date

8.12 Measure the total length of the inner coil.
Total Length of Inner Coil:  _____________



Technician(s)





Date

8.13 Measure and record the distance from the RE of the Base Plate (XX-XXXXXX) to the RE of the Inner Saddle (XX-XXXXXX), and distance from the RE of the Base Plate (XX-XXXXXX) to the RE of the Outer Saddle (XX-XXXXXX).

Distance from Base Plate to Inner Saddle:  _________________

Distance from Base Plate to Outer Saddle:  __________________



Technician(s)





Date

8.14 Measure the distance from the LE of the Base Plate (XX-XXXXXX) to the LE of the Inner Saddle (XX-XXXXXX), and distance from the LE of the Base Plate (XX-XXXXXX) to the LE of the Outer Saddle (XX-XXXXXX).

Distance from Base Plate to Inner Saddle:  _________________

Distance from Base Plate to Outer Saddle:  __________________



Technician(s)





Date

8.15 Measure and record the 5 gaps between wedges to wedge and wedge to coil end parts, on LE transition side to RE transition.
___________   ___________   ___________   ___________   ___________


Technician(s)





Date

8.16 Measure and record the 5 gaps between wedges to wedge and wedge to coil end parts, on LE non-transition side to RE non-transition side five gaps.
___________   ___________   ___________   ___________   ___________


Technician(s)





Date

8.17 Fill the gaps between L1 coil wedge to wedge and wedge to coil end parts.  Have a Responsible Authority check this work.  Take photos.


Responsible Authority/Physicist



Date

8.18 Record the gaps between the Inner Layer Wedge 2 (XX-XXXXXX) and the End Spacers in the Table provided.  

	
	Gap Between Lead End Spacer & Wedge 2
	Wedge Length
	Gap Between Return End Spacer & Wedge 2

	Non-Transition Side


	1
	
	2




Technician(s)





Date

8.19 Perform a resistance check between the coil and inner winding parts.  Check coil to ground.  If any shorts are found call a Responsible Authority.






Record the measurements.  Graph the results, print the graph and attach the graph to the traveler.

	Instrument Used
	Current Applied
	Turn number
	Measured Voltage (mV)

	
	1 Amp
	1
	

	
	
	2
	

	
	
	3
	

	
	
	4
	

	
	
	5
	

	
	
	6
	




Technician(s)





Date

8.20 Measure and record the resistance at 1A applied current:
R:  ________ Ω

Volts @ 1A:  ______

1kHz L:  _______ mH
Q:  ________ 

20kHz L:  _______ mH
Q:  ________



Technician(s)





Date

8.21 RTV the nine 10-24 threaded holes in the L1 pole pieces.


Technician(s)





Date

8.22 Mold release and RTV two holes on the Inner layer 9.25” and 10.25” from the LE splice block even with the Inner bore surface. 


Technician(s)





Date

8.23 Mold release and RTV two holes on the Inner layer 14.75” and 15.5” from the RE end saddle even with the Inner bore surface.


Technician(s)





Date

8.24 Remove the 0.060 x 0.827 x 135” Stainless Steel reaction mid plane shim.


Technician(s)





Date

8.25 Remove the 0.005” thick Mica.  Take photos.


Technician(s)





Date

8.26 Tape over the slots at the LE and RE of the two epoxy impregnation 0.060 x 0.827 x 135 Stainless Steel mid plane shims with 0.0015 Kapton tape. 


Technician(s)





Date

8.27 Mold release and install the two 0.060 x 0.827 x 135” Stainless Steel mid plane shims next to the coil.


Technician(s)





Date

8.28 Install the two cleaned and mold released 0.005 x 0.827 x 135” Kapton mid plane shims.


Technician(s)





Date

8.29 Overlay the L1 traces onto the coil, Stainless Steel side up to find and mark the voltage tap flag through holes.  Once the correct alignment is made tape several points and mark the trace where it should be trimmed at the mid plane and where the two halves meet. 


Technician(s)





Date

8.30 Pre-tin the L1 traces, Using Kester 815 Stainless Steel soldering flux, away from the reacted coil on a separate table, at all points where voltage taps and heaters will be soldered to the traces.
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Technician(s)





Date

8.31 Clean the traces to neutralize and remove the 815 Stainless Steel flux with baking soda and water, dry then clean with alcohol.


Technician(s)





Date

8.32 Make the through holes in the traces at every location where the coil voltage taps will pass through and be soldered to the traces.  Take photos.


Technician(s)





Date

8.33 Measure and record the trace Kapton thickness.
Trace Kapton Thickness:  _____________



Technician(s)





Date

8.34 Measure and record the trace Kapton, heater, and voltage tap thickness.
Trace Kapton, Heater, & VT Thickness:  _____________



Technician(s)





Date

8.35 Punch the 1/8” diameter epoxy flow through holes at the locations marked on the traces by silver dots near the heaters.


Technician(s)





Date

8.36 Clean the traces with alcohol and a lent free cloth.


Technician(s)





Date

8.37 Remove and throw away the Mica from the voltage tap flags of the LE half of the L1 coil voltage taps.


Technician(s)





Date

8.38 Lift up the LE half voltage tap flags coming from the coil until they point up.


Technician(s)





Date

8.39 Slowly lower the LE half of the trace, until the coil voltage tap flags pass through the pre-cut openings in the trace.  Avoid bending the coil L1 trace voltage taps backwards and forwards.  Once the trace is completely aligned, tape in place at several points with 0.0015 Kapton tape.  Repeat this process for the RE half of the trace. 


Technician(s)





Date

8.40 Hold onto the end with a tweezers and trim the length of the voltage tap flags so that when they are bent over they lay on the pre-tinned trace termination pads but do not go past the edge of this point to the Kapton.


Technician(s)





Date

8.41 Place a modified Q-tip wooden stick, flattened on one side, behind the voltage tap flag for support and lightly remove the oxidation from the area of the flag to be soldered to the trace.  This can be done using the rounded end of flat tweezers, rubbing lightly from bottom to top (see photo below).
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Clean with an alcohol wetted Q-tip the voltage tap flag. With the flat side of a Q-tip stick behind the VT flag, apply a light film of Kester 44 solder paste to the cleaned end of the voltage tap flag.  With the flat side of a Q-tip stick behind the voltage tap flag pre-tin the area to contact the trace (see photo below).  
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Technician(s)





Date

8.42 With the flat side of a Q-tip stick behind the VT flag, apply a light film of Kester 44 solder paste to the cleaned end of the VT flag.


Technician(s)





Date

8.43 Fold over onto the trace and make the trace to voltage tap solder connections.  Clean with Q tips and alcohol all excess flux from making the solder connections.  Have a Responsible Authority inspect this work.  Take photos. 
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Technician(s)





Date

8.44 Tape over each location of voltage tap flags to trace solder points with 0.0015” thick Kapton tape.


Technician(s)





Date

8.45 At the LE and RE cover the top of the voltage tap and heater pre-tinned termination points with a 0.001” thick of mold released Kapton.  These can be held in place with 0.0015” thick Kapton tape.


Technician(s)





Date

8.46 Trim the 0.005” S2 glass above the areas that cover the mold released 0.001” Kapton that covers solder termination locations.  The three areas are the voltage tap, heater, and strain gage application L1 pole area.


Technician(s)





Date

8.47 Measure and record the resistance at 1A applied current:
R:  ________ Ω

Volts @ 1A:  ______

1kHz L:  _______ mH
Q:  ________ 

20kHz L:  _______ mH
Q:  ________



Technician(s)





Date
8.48 Install the 0.005” thick S2 cloth ground L1 insulation.  Take photos.


Technician(s)





Date

9.0 L1 Epoxy Impregnation:

9.1 Ensure that the inner power turn lead has not dropped down onto the outer layer.  Have a Responsible Authority verify the location.  Take photos.


Responsible Authority/Physicist



Date

9.2 Install the cleaned and mold released mandrel sections.  Ensure that the keys that lock into the Base Plate (XX-XXXXXX) are facing the same and appropriate direction.  These mandrel block sections should have two mold released ¼” diameter pins to fill the holes in each.  They also need the slots that face the coil pole filled with mold released bars that match the dimensions of the slots.  Verify that the LE and RE mandrel blocks have notches that face out, to avoid blocking the epoxy input and exit hole on the End Plates (XX-XXXXXX).  Take photos.


Technician(s)





Date

9.3 There should be no gaps or steps between mandrel blocks.  Any stepping between blocks would indicate that there is a mid plane irregularity.  Have a Responsible Authority verify this work.  Take photos.


Responsible Authority/Physicist



Date

9.4 Install two silicone O-rings 0.250 x 138”, one on each side between the O-ring Pusher Bars (XX-XXXXXX) and the 0.010 Stainless Steel Shell (XX-XXXXXX).  The O-ring should extend 1.5” past the LE and RE of the Mold Block Assembly (XX-XXXXXX).


Technician(s)





Date

9.5 Install the two cleaned and mold released 0.035 x 2 x 135” Stainless Steel shims on each side of the Mandrel Blocks Alignment Key (XX-XXXXXX).  Place the 0.035 x 2 x 135” Stainless Steel shims to the 0.010” Stainless Steel Shell (XX-XXXXXX) edge.  Fill the 0.200” gap between Mandrel Blocks Alignment Key (XX-XXXXXX) and the 0.035 x 2 x 135” Stainless Steel shim with a 0.035 x 0.200 x 135” mold released Mylar shim.  Tape at five places with 0.0015 Kapton tape, the adjoining edges of the Stainless Steel shims and the Mylar shims to prevent the shim from overlapping.  Take photos.


Technician(s)





Date

9.6 Install a cleaned and mold released 0.035 x 0.500 x 135” Stainless Steel shim between the outer edge of the Mold Block Assembly (XX-XXXXXX) and the outer edge of the Base Plate (XX-XXXXXX).  Take photos.


Technician(s)





Date

9.7 Install the cleaned and mold released Base Plate (XX-XXXXXX) even with the RE end of the Mold Block Assembly (XX-XXXXXX).  Tighten all bolts equally and evenly from side to side and middle to ends. 


Technician(s)





Date

9.8 Ensure all gaps are closed between the Base Plate (XX-XXXXXX) and Mold Block Assembly (XX-XXXXXX).  Take photos.


Technician(s)





Date

9.9 Measure and record the resistance at 1 A applied current:
R:  ________ Ω

Volts @ 1A:  ______

1kHz L:  _______ mH
Q:  ________ 

20kHz L:  _______ mH
Q:  ________



Technician(s)





Date
9.10 Support the power leads with stands 12” from the LE of the impregnation assembly and remove the LE power lead support tooling.


Technician(s)





Date

9.11 Remove the LE end plate (XX-XXXXXX).


Technician(s)





Date

9.12 Install the O-ring Pusher Bar 10-24 screw and equally tighten them until the O-rings are compressed well against the 0.010” thick mold shell.


Technician(s)





Date

9.13 Trim the O-rings to length at each end. 


Technician(s)





Date

9.14 Install the silicone O-rings into the LE and RE End Plates (XX-XXXXXX/X).


Technician(s)





Date

9.15 Mold release the inner and outer power leads where they pass through the LE End Plates (XX-XXXXXX). 


Technician(s)





Date

9.16 RTV around the RE and LE mold blocks where the 0.010” shell extends 0.130” past each Mold Block (XX-XXXXXX).  RTV the Base Plate (XX-XXXXXX) where the end plate O-rings will make contact with the Base Plate (XX-XXXXXX). 


Technician(s)





Date

9.17 Pass the 1 Meter long RE instrumentation wires through the ¾” diameter pipe tread hole in the RE End Plate (XX-XXXXXX).  Install the RE End Plate and tighten 5/16 Allen head screws.


Technician(s)





Date

9.18 Mold release the instrumentation wires at the RE of the magnet.  Pass the instrumentation wires through the mold released ¾” threaded pipe with ¾” O.D. x 1” long shoulder.  Install the ¾” threaded pipe to the RE End Plate (XX-XXXXXX).  Slide over the wires an 11/16” diameter Teflon washer with center hole large enough to insert all the instrumentation wires.  Push this washer until it sits just inside the ¾” threaded pipe.  


Technician(s)





Date

9.19 Bundle the wires into a length of 1ft long and tape the bundle with Teflon tape.  Mold release the outside of the Teflon taped wire bundle.


Technician(s)





Date

9.20 Slide over the wires a ¾” I.D. x 1.5ft long silicone hose and secure it with a hose clamp.  Install and hose clamp a ¾” O.D. plug at the very end of the silicone hose.


Technician(s)





Date

9.21 RTV around the LE inner and outer power leads as they pass through the LE End Plate (XX-XXXXXX).


Technician(s)





Date

9.22 Install the LE End Plate (XX-XXXXXX) and power lead support tooling.  Place Kapton between the power leads and the power lead support clamps.


Technician(s)





Date

9.23 Install the LE and RE End Plate (XX-XXXXXX) epoxy input and overflow plumbing.


Technician(s)





Date

10.0 Epoxy Impregnation:
10.1 Using the proper lifting technique, move the assembly to the twin I-beam impregnation base.  Secure the coil impregnation assembly to the twin I-beam base.  Take photos. 


Technician(s)





Date

10.2 Transport to IB2 using the Tow Motor (XX-XXXXXX) and the Red Trailer (XX-XXXXXX).


Technician(s)





Date

10.3 Place the LE of the coil facing North on the Vacuum Vessel Insertion Table.  The LE most edge of the base support stand should be 3ft from the LE most edge of the Vacuum Vessel Insertion Table.  This will allow you to see through the RE Vacuum Vessel View Port the silicone hose as it connects to the RE Epoxy Input plumbing.


Technician(s)





Date

10.4 Place a bead of gray RTV around the coil assembly RE epoxy input pipe, 1” from the end.  Connect the ¾” I.D. x 1ft long silicone hose to the RE Epoxy Input pipe with a hose clamp.  Connect the ¾” I.D. glass tube to the end of the ¾” I.D. x 1ft silicone hose.  Connect the ¾” I.D. x 18ft long silicone hose to the RE Glass Epoxy Input pipe with a hose clamp. 


Technician(s)





Date

10.5 Place a bead of gray RTV around the LE epoxy overflow pipe, 1” from the end. Connect the ¾” I.D. x 2ft silicone hose to the LE Epoxy Output pipe with a hose clamp.  Place an overflow tray beneath this hose to catch the epoxy when the coil is fully impregnated.  Ensure that the end of the hose is visible through one of the two LE Vacuum Vessel Viewing Ports.


Technician(s)





Date

10.6 Have an authorized person roll in the Vacuum Vessel Insertion Table (XX-XXXXXX).


Technician(s)





Date

10.7 Connect the ¾” I.D. x 1.5ft RE Epoxy Input Silicone Hose to one of four vacuum vessel feed through pipes.  Use the same technique as previously described.


Technician(s)





Date

10.8 Connect the Vacuum Vessel Thermal couple labeled NUMBER 2 to the Epoxy Impregnation Assembly.


Technician(s)





Date

10.9 Connect a 3.5ft length of clear ¾” I.D. Tygon tubing to one of four vacuum vessels feed through pipes. Place a five gallon bucket underneath the open end of this hose to catch any epoxy overflow. 


Technician(s)





Date

10.10 Grease the O-ring seal of the door and the vacuum vessel.  There can be no foreign materials or irregularities on the door or vacuum vessel O-ring.


Technician(s)





Date

10.11 Open the vacuum vessel door vent valve.


Technician(s)





Date

10.12 Close the vacuum vessel door.


Technician(s)





Date

10.13 Have an authorized person start the fill of the vacuum pumps cold traps.


Technician(s)





Date

10.14 Connect two ¾” I.D. x 2ft clear Tygon hoses to the copper Y-pipe.  These two hoses connect to the top two legs of the copper Y-pipe.  Connect a ¾” I.D. x 3ft clear Tygon hose to the single down leg of the copper “Y-pipe.  This down leg hose of the copper Y-pipe connects to the output side of the flow meter. All hose to pipe connections should have a bead of gray RTV around the pipes and hose clamps installed.


Technician(s)





Date

10.15 Connect the two ¾” I.D. x 2ft clear Tygon hoses from the copper Y-pipe to two vacuum vessel feed through pipes used inside to the same two pipes outside the vacuum vessel.  Label each hose appropriately, bucket or coil.  Have a Responsible Authority verify this work.


Responsible Authority/Physicist



Date

10.16 Connect the down leg ¾” I.D. x 3ft hose to the output side of the flow meter.


Technician(s)





Date

10.17 Cut a ¾” I.D. x 3ft length of clear Tygon hose.  At one end connect a plug using gray RTV and hose clamp.  Connect the other end of the hose to the input side of the epoxy flow meter.  Have a Responsible Authority inspect this work.  Take photos.


Technician(s)





Date

10.18 Have an authorized personnel start the vacuum pumps.  Verify with the authorized personnel when to close the vacuum vessel door vent.  Do not close this vacuum vessel vent valve until the vacuum pumps starts pumping on the vacuum vessel.  


Technician(s)





Date

11.0
Production Complete
11.1
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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Locations (6) to probe the coil with the Voltage Probe.
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