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	Revision
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	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	9/29/00

	
	
	
	
	

	A
	4.0
	Changed assembly order to Q1 I, O then Q2 I, O then Q3 I, O then Q4 I, O.
	1179
	5/25/01

	
	5.0
	Added Limits
	
	

	
	6.0
	Added Space for Volt Tap Drawing, and Spot heater Number, Resistance.
	
	

	
	9.4
	Added Limits.
	
	

	
	
	
	
	

	B
	4.0
	Changed assembly order to all Inners, then all outers.  DR No. HGQ-0227.
	1199
	9/5/01

	
	4.10
	Added engineer sign off for the Coil length.
	
	

	
	5.1
	Removed electrical limits, 10 mA to 1A, and added Engineer signoff.
	
	

	
	6.0
	Modify Preform Length as needed to fit inside of the Lead End outer Keys.

Removed Spot Heaters and Volt Taps.
	
	

	
	8.0
	Changed the assembly process to by Quadrant instead of by product.
	
	

	
	
	
	
	

	C
	4.9
	Added Step.  “Measure From the Inner Lead End Key to the End of the Mandrel at the Lead End.  Record the measurements for each Quadrant in the Table below.”
	1245
	2/6/02

	
	6.6
	Deleted Step.  No Voltage Taps.  DR No. HGQ-0229.
	
	

	
	6.13
	Deleted Step.  No Voltage Taps.  DR No. HGQ-0229.
	
	

	
	6.20
	Deleted Step.  No Voltage Taps.  DR No. HGQ-0229.
	
	

	
	6.27
	Deleted Step.  No Voltage Taps.  DR No. HGQ-0229.
	
	

	
	7.4
	Added Step.  “Install Pins into the Modified Inner Return End Keys.”
	
	

	
	7.7
	Added Step.  “Align the Midplanes of the Inner & Outer Coils in reference to each other.”
	
	

	
	8.0
	Added Step(s).  Added New Electrical Step.
	
	

	
	9.1
	Modified Step.  Added quadrants and line for serial numbers for Heaters. (New step 10.1)
	
	

	
	12.4
	Modified Step.  Added Total Magnet Resistance box to tables.  Deleted Voltage Taps Chart.  Removed Inner and Outer Columns for R, Ls, and Q.  (New step 13.4)
	
	

	
	
	
	
	

	
	3.1
	Added Step.  “Install and secure the Coil Assembly/Collaring Mandrel     (ME-369016) onto the Assembly Rollover Station.  Install Coil Assembly/Collaring Mandrel (ME-369016) 44” from the end of the Return End of the Mandrel to the center of the first Rollover Support.”
	1314
	

	
	7.6
	Added Step.  “Cut the Outer Cern Heater End Filler Wrap

(MC-369632, Rev. B) flush with the End of the Keys.”  DR No. HGQ-0242.
	
	

	
	
	
	
	

	D
	3.0 – 11.0
	Changed all Coil Insulation Assembly Drawing Nos. from (MC-369582) to (MC-369659).  (MC-369582) was the Dwg. for the prototype (P1).
	1405
	3/20/02

	
	9.0- 12.0
	Modified Steps.  Steps were re-sequenced for efficiency.  Added New Step to install .065” shims azimuthally between Coils.  (New Step 9.17)
	
	

	
	13.1
	Moved Step.  Moved to end of Ground Wrap and Heater Installation Step.  (New Step 9.22)
	
	

	
	13.2
	Moved Step.  Moved to end of Ground Wrap and Heater Installation Step.  (New Step 9.23)
	
	

	
	13.3
	Moved Step.  Moved to end of Ground Wrap and Heater Installation Step.  (New Step 9.24)
	
	

	
	
	
	
	

	
	4.9
	Modified Step.  Added Signoff.
	1431
	

	
	5.1
	Modified Step.  Removed Total Magnet R, Ls & Q from the Electrical Tables.  They cannot be performed at this point.
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	D

(Continued)
	6.6
	Added Step.  “Wrap the end of the splice with .003” Kapton.”  Moved old step “Verify that the Quadrant #1 Outer Lead End Keys and the Inner Lead End Key are coplanar ( 1/32” to New Step 6.25.
	1431

(Continued)
	3/20/02

	
	6.12
	Added Step.  “Wrap the end of the splice with .003” Kapton.”  Moved old step “Verify that the Quadrant #2 Outer Lead End Keys and the Inner Lead End Key are coplanar ( 1/32” to New Step 6.26.
	
	

	
	6.18
	Added Step.  “Wrap the end of the splice with .003” Kapton.”  Moved old step “Verify that the Quadrant #3 Outer Lead End Keys and the Inner Lead End Key are coplanar ( 1/32” to New Step 6.27.
	
	

	
	6.24
	Added Step.  “Wrap the end of the splice with .003” Kapton.”  Moved old step “Verify that the Quadrant #4 Outer Lead End Keys and the Inner Lead End Key are coplanar ( 1/32” to New Step 6.28.
	
	

	
	7.8
	Delete Step.  “Align the Midplanes of the Inner & Outer Coils in reference to each other.”  (Performed in step 9.17).
	
	

	
	
	
	
	

	E
	3.3
	Modified Step.  The mandrel will now have 1 layer of 5 mil kapton instead of 2 layers as per Jim Kerby.  DR No. HGQ-0320.
	1249
	5/7/02

	
	12.4
	Modified Step.  Changed Heater Strip Resistance Limits.

DR No. HGQ-0306.  (New Step 10.1)
	
	

	
	3.2
	Modified Step.  Added  “…and Assembly Rollover Station…” to Step to include it is cleaned.  DR No. HGQ-0300.
	
	

	
	3.3
	Added Step.  “Verify the Coil Assembly/Collaring Mandrel (ME-369016) and Assembly Rollover Station are clean.”  DR No. HGQ-0300.
	
	

	
	
	
	
	

	F
	6.2
	Modified Step.  Changed to “Set temperature controllers to 420(F (216(C) and monitor temperature.  When the Soldering Fixture temperature reaches 420(F (216(C) turn the Cooler off for 30 seconds, then turn the Cooler back on and turn the Heat off and allow the Conductor to cool.  Once the Conductor has cooled, remove the soldering jig.  Using Scotch Brite 7447 (Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.”
	1462
	6/26/02

	
	6.8
	Modified Step.  Changed to “Set temperature controllers to 420(F (216(C) and monitor temperature.  When the Soldering Fixture temperature reaches 420(F (216(C) turn the Cooler off for 30 seconds, then turn the Cooler back on and turn the Heat off and allow the Conductor to cool.  Once the Conductor has cooled, remove the soldering jig.  Using Scotch Brite 7447 (Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.”
	
	

	
	6.14
	Modified Step.  Changed to “Set temperature controllers to 420(F (216(C) and monitor temperature.  When the Soldering Fixture temperature reaches 420(F (216(C) turn the Cooler off for 30 seconds, then turn the Cooler back on and turn the Heat off and allow the Conductor to cool.  Once the Conductor has cooled, remove the soldering jig.  Using Scotch Brite 7447 (Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.”
	
	

	
	
	
	
	


Revision Page (3 of 4)
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	F

(Continued)
	6.20
	Modified Step.  Changed to “Set temperature controllers to 420(F (216(C) and monitor temperature.  When the Soldering Fixture temperature reaches 420(F (216(C) turn the Cooler off for 30 seconds, then turn the Cooler back on and turn the Heat off and allow the Conductor to cool.  Once the Conductor has cooled, remove the soldering jig.  Using Scotch Brite 7447 (Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.”
	1462

(Continued)
	6/26/02

	
	6.25
	Deleted Step.  “Verify that the Quadrant #1 Outer Lead End Keys and the Inner Lead End Key are coplanar ( 1/32”.”  Performed in Step 7.9.
	
	

	
	6.26
	Deleted Step.  “Verify that the Quadrant #2 Outer Lead End Keys and the Inner Lead End Key are coplanar ( 1/32”.”  Performed in Step 7.9.
	
	

	
	6.27
	Deleted Step.  “Verify that the Quadrant #3 Outer Lead End Keys and the Inner Lead End Key are coplanar ( 1/32”.”  Performed in Step 7.9.
	
	

	
	6.28
	Deleted Step.  “Verify that the Quadrant #4 Outer Lead End Keys and the Inner Lead End Key are coplanar ( 1/32”.”  Performed in Step 7.9.
	
	

	
	
	
	
	

	G
	3.1
	Modified Step.  Changed 44” to 44.5” per Jim Rife.
	1474
	7/11/02

	
	3.2
	Modified Step.  Added “(Allow 10 – 15 minutes drying time for alcohol.)” per DR No. HGQ-0326.
	
	

	
	6.25
	Added Step.  “Shim the Outer Lead End Keys as needed using Kapton Tape until the Keys are coplanar ( 1/32”.
	
	

	
	9.1
	Modified Step.  Added “(Allow 10 – 15 minutes drying time for alcohol.)” per DR No. HGQ-0326.
	
	

	
	9.3 – 9.16
	Modified Step.  Added “(Allow 10 – 15 minutes drying time for alcohol.)” per DR No. HGQ-0326.
	
	

	
	9.18 - 9.21
	Modified Step.  Added “(Allow 10 – 15 minutes drying time for alcohol.)” per DR No. HGQ-0326.
	
	

	
	9.22
	Added Step.  “Prep the Heater Strip Ends for Assembly.”
	
	

	
	
	
	
	

	H
	7.4
	Modified Step.  Added Hole Filler Part No. (MB-369068).
	1482
	10/30/02

	
	9.26
	Added Step.  “Apply Black ¾” diameter Shrink Wrap Tubing (MA-351304, Fermi Stock No. 1130-4480) to the Leads.”
	
	

	
	10.1
	Modified Step.  Changed Traveler limits to “9.2 – 9.8”.  DR No. HGQ-0342.
	
	

	
	10.3
	Deleted Step.  Moved to 333495, Collaring & Keying, New Step 3.3.
	
	

	
	10.4
	Deleted Step.  Not necessary.
	
	

	
	
	
	
	

	I
	5.1
	Modified Step.  Changed Resistance Inner and Outer Nominals from “Inner – 345m( – 390m( to 252m( – 262m(” and “Outer - 410 m( - 455 m( to 315 m( - 325 m(” per Rodger Bossert.
	1527
	2/27/03

	
	8.1
	Modified Step.  Changed Resistance Inner and Outer Nominals from “Inner – 345m( – 390m( to 252m( – 262m(” and “Outer - 410 m( - 455 m( to 315 m( - 325 m(” per Rodger Bossert.
	
	

	
	
	
	
	

	J
	1.5
	Removed Step.  “All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.”
	1608
	3/31/04

	
	9.17
	Modified Step.  Changed picture and label to “Non-Lead End” per Damon Bice.
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	K
	11.0
	Added Step.  Added New steps per Fred Nobrega.
	1671
	11/19/04

	
	12.0
	Added Step.  Added New steps per Fred Nobrega.
	
	

	
	13.0
	Added Step.  Added New steps per Fred Nobrega.
	
	

	
	14.0
	Added Step.  Added New steps per Fred Nobrega.
	
	

	
	15.0
	Added Step.  Added New steps per Fred Nobrega.
	
	

	
	16.0
	Added Step.  Added New steps per Fred Nobrega.
	
	

	
	17.0
	Added Step.  Added New steps per Fred Nobrega.
	
	

	
	
	
	
	

	L
	9.22
	Removed Step.  “Prep the Heater Strip Ends for Assembly.”  per production request and MQXBC-018.
	1713
	3/3/05

	
	12.3
	Modified Step.  Changed to “Partially insert Keys, about 50%, from the Lead End to Return End.  Use 3000 pump psi main pusher pressure and 700 pump psi key pusher pressure for this step.  If keys are not 50% seated, increase main pump pressure to 3500 pump psi and key pusher pressure to 900 pump psi.  Use 4000 pump psi main pusher and 1000 pump psi key pusher for final attempt.”
	
	

	
	13.0
	Removed Step.  Moved “Final Electrical” (Step 13.1) to after Step 15.2 per LHC Production Engineer.
	
	

	
	13.1
	Modified Step.  Added Technician Signoff.
	
	

	
	14.13
	Added Step.  “Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0(, 45(, 90( and 135( at 1" intervals using a 9"-10" Micrometer and PI Tape.” Per LHC Production Engineer.
	
	

	
	15.11
	Modified Step.  Added Technician Signoff.
	
	

	
	15.12
	Added Step.  “Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0(, 45(, 90( and 135( at 1" intervals using a 9"-10" Micrometer and PI Tape.” Per LHC Production Engineer.
	
	

	
	17.10
	Modified Step.  Added Technician Signoff.
	
	

	
	17.11
	Added Step.  “Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at 0(, 45(, 90( and 135( at 1" intervals using a 9"-10" Micrometer and PI Tape.  Per LHC Production Engineer.
	
	

	
	
	
	
	

	M
	4.9
	Added Step. “Install the Coil into Quadrant #3 Outer Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure

(OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).”  Per MQXBC-016.
	1725
	11/4/05

	
	5.1
	Modified Step.  Changed equipment to record serial No. from HP4263B to Agilent 4263B.  Per MQXBC-016.
	
	

	
	6.25
	Modified Step.  Replaced with Step 9.22. “Shim all Outer Lead End Keys co-planar with each other and Inner Lead End Key.” per MQXBC-018.
	
	

	
	9.22
	Modified Step.  Moved to new step 6.25 per MQXBC-018.
	
	

	
	10.1
	Modified Step.  Changed equipment to record serial No. from HP4263B to Agilent 4263B.  Per MQXBC-016.
	
	

	
	12.0
	Modified Step.  Modified Figure 12.0.  Changed Note to “Use 3/16 x 5.5” long Drill Rod (MA-116790) at Lead & Return End.  Do not use Key Pusher with Drill Rod.  (Round ends of Drill Rod)”
	
	

	
	15.9
	Removed Step.  “Pick up the Collared Coil Assembly with Crane (using the LHC Lifting Fixture 318718) and place it into End Squeezer Assembly

(ME-344350).”  Moved to New step 14.1 per MQXBC-019-1.
	
	

	
	
	
	
	


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/Technician(s)s first initial and full last name.

1.3 No erasures or white out will be permitted to any documentation.  All incorrectly entered data shall be corrected by placing a single line through the error, initial and date the error before adding the correct data.

1.4 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.

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

1.6 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

2.0 Parts Kit List
2.1 Attach the completed Parts Kit for this production operation to this traveler.  Ensure that the serial number on the Parts Kit matches the serial number of this traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

[image: image1.wmf]STOP

STOP


2.2 Attach figure with Coil Serial Numbers, Locations and Shimming Dimensions.



Responsible Authority/Physicist



Date

3.0 Mandrel Preparation
3.1 Install and secure the Coil Assembly/Collaring Mandrel (ME-369016) onto the Assembly Rollover Station.  Install Coil Assembly/Collaring Mandrel (ME-369016) 44.5” from the end of the Return End of the Mandrel to the center of the first Rollover Support.
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Technician(s)





Date

3.2 Clean the Coil Assembly/Collaring Mandrel (ME-369016) and Assembly Rollover Station using lint free Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol


 (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) or equivalent, and install in the Coil Assembly and Rollover Fixture.



Technician(s)





Date
3.3 Verify the Coil Assembly/Collaring Mandrel (ME-369016) and Assembly Rollover Station are clean.

[image: image3.wmf]STOP
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Crew Chief





Date

3.4 Shim the length of the Mandrel with 1 layer of 5 mil self adhesive Kapton, and 1 layer of 2", 3mil Teflon tape (MA-116533) or equivalent on the Parting Plane of the Mandrel.
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Technician(s)





Date

3.5 Measure the Mandrel Shimming.

[image: image6.wmf]A
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	Limits
	Lead End
	Middle
	Return End

	A
	< 2.740"
	
	
	

	B
	< 2.740"
	
	
	




Technician(s)





Date

3.6 Mark the Mandrel 25.5" from the Return End of the Mandrel for all four quadrants.



Technician(s)





Date

4.0 Assemble the Coils


Note(s):

Ensure the Outer Coils are installed with the Inner Coil Preform in contact with the Outer Lead End Key.

Ensure all Inner Lead End Keys are Coplanar.

4.1 Install the Coil into Quadrant #1 Inner Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).



Technician(s)





Date

4.2 Install the Coil into Quadrant #2 Inner Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).



Technician(s)





Date

4.3 Install the Coil into Quadrant #3 Inner Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).



Technician(s)





Date

4.4 Install the Coil into Quadrant #4 Inner Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).



Technician(s)





Date

4.5 Install the Coil into Quadrant #4 Outer Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).



Technician(s)





Date

4.6 Install the Coil into Quadrant #1 Outer Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).



Technician(s)





Date

4.7 Install the Coil into Quadrant #2 Outer Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).



Technician(s)





Date

[image: image7.wmf] 



4.8 Install the Coil into Quadrant #3 Outer Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).



Technician(s)





Date

4.9 Install the Coil into Quadrant #4 Outer Coil as per the Figure in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture (MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).



Technician(s)





Date
4.10 Measure from the Inner Lead End Key to the End of the Mandrel at the Lead End.  Record the measurements for each Quadrant in the Table below.

	Quadrant
	Measurement

	1
	

	2
	

	3
	

	4
	




Technician(s)





Date

[image: image8.wmf]STOP
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4.11 Verify the Coils are properly installed per the engineers diagram in Step 2.2 of the Rollover and Assembly Station Operating Procedure (OP-333505) and that all Inner Lead End Keys are Coplanar.



Crew Chief





Date

[image: image9.wmf]STOP

STOP


4.12 Verify the Inner to Outer Coil lengths are acceptable.



Responsible Authority/Physicist



Date

5.0 Assembly Inspection
5.1 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils and Quadrants.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure  (ES-292306).

Note(s):
Ensure that all measurements are recorded correctly, and have the proper value and symbol (i.e., m(, mH, etc.).

Caution:

During testing, ensure that the test current is off and the disconnect status safe light is lit while connecting and disconnecting test leads from the Coil Assembly.

Valhalla 4300B settings:

Test current




Off (not testing)

Power 





On

Full scale voltage 



2V

Amp selector knob 



1 A
Temperature compensator 



On

Test current 




On (testing)

Hp 4263 B:

Function 




“Ls-Q” selected



Record the Serial Number of the test equipment used.




Valhalla









Agilent 4263B






	Resistance
	Inner
	Outer
	Total

	Nominal
	252 m( to 262 m(
	315 m( to 325 m(
	560 to 585 m(

	Quadrant 1
	m(
	m(
	m(

	Quadrant 2
	m(
	m(
	m(

	Quadrant 3
	m(
	m(
	m(

	Quadrant 4
	m(
	m(
	m(


	Inductance
	Inner
	Outer
	Total

	Nominal
	620-650 (H
	1.120 to 1.17 mH
	2.880 to 2.935 mH

	Quadrant 1
	(H
	mH
	mH

	Quadrant 2
	(H
	mH
	mH

	Quadrant 3
	(H
	mH
	mH

	Quadrant 4
	(H
	mH
	mH


	Q-Factor
	Inner
	Outer
	Total

	Nominal
	3.0 to 3.5
	4.3 to 5.0
	4.5 to 5.2

	Quadrant 1
	
	
	

	Quadrant 2
	
	
	

	Quadrant 3
	
	
	

	Quadrant 4
	
	
	




Technician(s)





Date

[image: image10.wmf]STOP
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5.2 Check the readings in Step 5.1 for acceptability, consistency and compare the readings to the Inspection Traveler Readings.  Verify the Coil Positioning (Quadrant to Quadrant, and Inner to Outer) is acceptable.  Approved for next major assembly procedure.



Responsible Authority/Physicist



Date

6.0 Splice Joints
6.1 Using the Soldering Jig (MD-344703), Kester Flux (MC-106761) and 1 layer 4.5" of 5 mil Kester Solder tape (MA-344821) or equivalent, position the Quadrant #1 Leads into the soldering jig, attach the Leads from the jig to the Soldering Station Controller.



Technician(s)





Date

6.2 Set temperature controllers to 420(F (216(C) and monitor temperature.  When the Soldering Fixture temperature reaches 420(F (216(C) turn the Cooler off for 30 seconds, then turn the Cooler back on and turn the Heat off and allow the Conductor to cool.  Once the Conductor has cooled, remove the soldering jig.  Using Scotch Brite 7447 (Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.



Technician(s)





Date

6.3 Install the Quadrant #1 Outer Lead End Keys Parts C, D and E (MA-369646/MA-369647/MA-369648).



Technician(s)





Date

6.4 Modify Preform Length as needed to fit flush to –1/16”, inside of the Lead End Outer Keys.



Technician(s)





Date

6.5 Insulate the bare areas of the Quadrant #1 Conductor as per the Inner Insulated Cable Assembly (MB-369691), stopping at the end of the Splice.



Technician(s)





Date

6.6 Wrap the end of the splice with .003” Kapton.



Technician(s)





Date

6.7 Using the Soldering Jig (MD-344703), Kester Flux (MC-106761) and 1 layer 4.5" of 5 mil Kester Solder tape (MA-344821) or equivalent, position the Quadrant #2 Leads into the soldering jig, attach the Leads from the jig to the Soldering Station Controller.



Technician(s)





Date

6.8 Set temperature controllers to 420(F (216(C) and monitor temperature.  When the Soldering Fixture temperature reaches 420(F (216(C) turn the Cooler off for 30 seconds, then turn the Cooler back on and turn the Heat off and allow the Conductor to cool.  Once the Conductor has cooled, remove the soldering jig.  Using Scotch Brite 7447 (Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.



Technician(s)





Date

6.9 Install the Quadrant #2 Outer Lead End Keys Parts C, D and E (MA-369646/MA-369647/MA-369648).


Technician(s)





Date

6.10 Modify Preform Length as needed to fit flush to –1/16”, inside of the Lead End Outer Keys.



Technician(s)





Date
6.11 Insulate the bare areas of the Quadrant #2 Conductor as per the Inner Insulated Cable Assembly (MB-369691), stopping at the end of the Splice.



Technician(s)





Date

6.12 Wrap the end of the splice with .003” Kapton.



Technician(s)





Date

6.13 Using the Soldering Jig (MD-344703), Kester Flux (MC-106761) and 1 layer 4.5" of 5 mil Kester Solder tape (MA-344821) or equivalent, position the Quadrant #3 Leads into the soldering jig, attach the Leads from the jig to the Soldering Station Controller.



Technician(s)





Date

6.14 Set temperature controllers to 420(F (216(C) and monitor temperature.  When the Soldering Fixture temperature reaches 420(F (216(C) turn the Cooler off for 30 seconds, then turn the Cooler back on and turn the Heat off and allow the Conductor to cool.  Once the Conductor has cooled, remove the soldering jig.  Using Scotch Brite 7447 (Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.



Technician(s)





Date

6.15 Install the Quadrant #3 Outer Lead End Keys Parts C, D and E (MA-369646/MA-369647/MA-369648).



Technician(s)





Date

6.16 Modify Preform Length as needed to fit flush to –1/16”, inside of the Lead End Outer Keys.



Technician(s)





Date
6.17 Insulate the bare areas of the Quadrant #3 Conductor as per the Inner Insulated Cable Assembly (MB-369691), stopping at the end of the Splice.



Technician(s)





Date

6.18 Wrap the end of the splice with .003” Kapton.



Technician(s)





Date

6.19 Using the Soldering Jig (MD-344703), Kester Flux (MC-106761) and 1 layer 4.5" of 5 mil Kester Solder tape (MA-344821) or equivalent, position the Quadrant #4 Leads into the soldering jig, attach the Leads from the jig to the Soldering Station Controller.



Technician(s)





Date

6.20 Set temperature controllers to 420(F (216(C) and monitor temperature.  When the Soldering Fixture temperature reaches 420(F (216(C) turn the Cooler off for 30 seconds, then turn the Cooler back on and turn the Heat off and allow the Conductor to cool.  Once the Conductor has cooled, remove the soldering jig.  Using Scotch Brite 7447 (Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.



Technician(s)





Date

6.21 Install the Quadrant #4 Outer Lead End Keys Parts C, D and E (MA-369646/MA-369647/MA-369648).



Technician(s)





Date

6.22 Modify Preform Length as needed to fit flush to –1/16”, inside of the Lead End Outer Keys.



Technician(s)





Date
6.23 Insulate the bare areas of the Quadrant #4 Conductor as per the Inner Insulated Cable Assembly (MB-369691), stopping at the end of the Splice.



Technician(s)





Date

6.24 Wrap the end of the splice with .003” Kapton.



Technician(s)





Date

6.25 Shim all Outer Lead End Keys co-planar with each other and Inner Lead End Key.



Technician(s)





Date

7.0 Return End Key Modification

7.1 Shim the Outer Non-Lead End Keys as needed using Kapton Tape until the Keys are coplanar ( 1/32".



Technician(s)





Date

7.2 Measure the distance from the Outer Return End Key to the End of the Mandrel for each of the coils and record below.  Verify the Outer Return End Keys are coplanar with the other Outer Return End Keys ( 1/32".

Quadrant 1:





Quadrant 2:





Quadrant 3:





Quadrant 4:







Technician(s)





Date

7.3 Scribe, remove and cut the Modified Inner Return End Keys (MA-369098).

Note(s):
Ensure the Keys are marked with the serial number of the coil.


Technician(s)





Date

7.4 Install Hole Fillers (MB-369068) into the Modified Inner Return End Keys.



Technician(s)





Date

7.5 Reinstall the Modified Inner Return End Keys (MD-369098).



Technician(s)





Date

7.6 Cut the Outer Cern Heater End Filler Wrap (MC-369632, Rev. B) flush with the End of the Keys.



Technician(s)





Date

7.7 Measure the distance between the Modified Inner Return End Keys and the end of the Inner Saddle, and the Outer Return End Key and the end of the Inner Saddle.  Calculate the difference in the Inner Return End Keys and the Outer Return End Keys.

	
	Inner
	
	Outer
	
	Difference

	Quadrant #1
	
	-
	
	=
	

	Quadrant #2
	
	-
	
	=
	

	Quadrant #3
	
	-
	
	=
	

	Quadrant #4
	
	-
	
	=
	




Technician(s)





Date
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7.8 Verify the Inner Return End Key and the Outer Return End Keys are co-planer ( 1/32".



Crew Chief





Date

[image: image12.wmf]STOP

STOP


7.9 Verify the four Splices are acceptable.  Verify the Inner Return End Key and the Outer Return End Keys are acceptable.  Approved to continue with processing.



Responsible Authority/Physicist



Date

8.0 Electrical Inspection
8.1 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils and Quadrants.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure  (ES-292306).

Note(s):
Ensure that all measurements are recorded correctly, and have the proper value and symbol (i.e., m(, mH, etc.).

Caution:

During testing, ensure that the test current is off and the disconnect status safe light is lit while connecting and disconnecting test leads from the Coil Assembly.

Valhalla 4300B settings:

Test current




Off (not testing)

Power 





On

Full scale voltage 



2V

Amp selector knob 



1 A
Temperature compensator 



On

Test current 




On (testing)

Hp 4263 B:

Function 




"Ls-Q" selected



Record the Serial Number of the test equipment used.




Valhalla









HP 4263b






	Resistance
	Inner
	Outer
	Total

	Nominal
	252 m( to 262 m(
	315 m( to 325 m(
	560 to 585 m(

	Quadrant 1
	m(
	m(
	m(

	Quadrant 2
	m(
	m(
	m(

	Quadrant 3
	m(
	m(
	m(

	Quadrant 4
	m(
	m(
	m(

	Total Magnet
	Nominal
	
	


	Inductance
	Inner
	Outer
	Total

	Nominal
	620-650 (H
	1.120 to 1.17 mH
	2.880 to 2.935 mH

	Quadrant 1
	(H
	mH
	mH

	Quadrant 2
	(H
	mH
	mH

	Quadrant 3
	(H
	mH
	mH

	Quadrant 4
	(H
	mH
	mH

	Total Magnet
	Nominal
	
	


	Q-Factor
	Inner
	Outer
	Total

	Nominal
	3.0 to 3.5
	4.3 to 5.0
	4.5 to 5.2

	Quadrant 1
	
	
	

	Quadrant 2
	
	
	

	Quadrant 3
	
	
	

	Quadrant 4
	
	
	

	Total Magnet
	Nominal
	
	




Technician(s)





Date
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8.2 Check the readings in Step 8.1 for acceptability, consistency and compare the readings to the Inspection Traveler Readings.  Verify the Coil Positioning (Quadrant to Quadrant, and Inner to Outer) is acceptable.  Approved for next major assembly procedure.



Responsible Authority/Physicist



Date

9.0 Ground Wrap and Quench Protection Heater Installation

9.1 Clean the Quench Protector Heaters (MD-369619) (Qty 2) for Quadrant #1-2 and Quadrant #4-1 with Isopropyl Alcohol (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Quench Protector Heaters (MD-369619) (Qty 2) on Quadrant #1-2 and Quadrant #4-1 using .5 mil Kapton Tape, Stainless side towards the coils, and Copper side out.



Record the Heater Numbers:




Q1/2  








Q2/3  








Q3/4  








Q4/1  
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Technician(s)





Date


Notes: 












9.2 Rotate Assembly so that Q1 is on top.

[image: image15.wmf]Lead End 
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Lead End 

Q1

Q3

Q2

Q4




Technician(s)





Date

9.3 Clean and modify the Pole Ground Wrap 1 (MC-369623) for Quadrant #1 with Isopropyl Alcohol (Fermi Stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi-Stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 1 (MC-369623) on Quadrant #1.  See Coil Insulation Assembly (MC-369659).

Note(s):
Ensure the Ground Wrap is inserted between the Key and Coil for .3/8".

Install (Blue Blocks) as necessary.
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Technician(s)





Date

9.4 Clean and modify the Pole Ground Wrap 2 (MC-369659) for Quadrant #1 using Isopropyl Alcohol (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 2 (MC-369624) on Quadrant #1 to extend to back of Saddles.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)





Date

9.5 Clean the Quench Protector Heaters (MD-369619) for Quadrant #2-3 with Isopropyl Alcohol
 (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Quench Protector Heaters (MD-369619) on Quadrant #2-3 using .5 mil Kapton Tape Stainless side towards the coils, and Copper side out.

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)





Date

9.6 Clean and modify the Pole Ground Wrap 1 (MC-369623) for Quadrant #2 with Isopropyl Alcohol (Fermi Stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi-Stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 1 (MC-369623) on Quadrant #2.  See Coil Insulation Assembly (MC-369659).

Note(s):
Ensure the Ground Wrap is inserted between the Key and Coil for .3/8".

Install (Blue Blocks) as necessary.
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Technician(s)





Date

9.7 Clean and modify the Pole Ground Wrap 2 (MC-369659) for Quadrant #2 using Isopropyl Alcohol (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 2 (MC-369624) on Quadrant #2 to extend to back of Saddles.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)





Date

9.8 Clean the Quench Protector Heaters (MD-369619) for Quadrant #3-4 with Isopropyl Alcohol
 (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Quench Protector Heaters (MD-369619) on Quadrant #3-4 using .5 mil Kapton Tape Stainless side towards the coils, and Copper side out.

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)





Date

9.9 Clean and modify the Pole Ground Wrap 1 (MC-369623) for Quadrant #3 with Isopropyl Alcohol (Fermi Stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi-Stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 1 (MC-369623) on Quadrant #3.  See Coil Insulation Assembly (MC-369659).

Note(s):
Ensure the Ground Wrap is inserted between the Key and Coil for .3/8".

Install (Blue Blocks) as necessary.

[image: image22.wmf].

0

0

5

.

0

0

5




Technician(s)





Date

9.10 Clean and modify the Pole Ground Wrap 2 (MC-369659) for Quadrant #3 using Isopropyl Alcohol (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 2 (MC-369624) on Quadrant #3 to extend to back of Saddles.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)





Date

9.11 Clean and modify the Pole Ground Wrap 1 (MC-369623) for Quadrant #4 with Isopropyl Alcohol (Fermi Stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi-Stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 1 (MC-369623) on Quadrant #4.  See Coil Insulation Assembly (MC-369659).

Note(s):
Ensure the Ground Wrap is inserted between the Key and Coil for .3/8".

Install (Blue Blocks) as necessary.
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Technician(s)





Date

9.12 Clean and modify the Pole Ground Wrap 2 (MC-369659) for Quadrant #4 using Isopropyl Alcohol (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 2 (MC-369624) on Quadrant #4 to extend to back of Saddles.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)





Date

9.13 Clean and modify the Pole Ground Wrap 3 (MC-369625) for Quadrant #4 with Isopropyl Alcohol
 (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 3 (MC-369625) on Quadrant #4.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)
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9.14 Clean and modify the Pole Ground Wrap 3 (MC-369625) for Quadrant #1 with Isopropyl Alcohol

 (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers

 (Fermi stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 3 (MC-369625) on Quadrant #1.  See Coil Insulation Assembly.

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)
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9.15 Clean and modify the Pole Ground Wrap 3 (MC-369625) for Quadrant #2 with Isopropyl Alcohol

 (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers

 (Fermi stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 3 (MC-369625) on Quadrant #2.  See Coil Insulation Assembly.

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)
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9.16 Clean and modify the Pole Ground Wrap 3 (MC-369625) for Quadrant #3 with Isopropyl Alcohol

 (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers

 (Fermi stock 1660-0150) or equivalent.  Install the Pole Ground Wrap 3 (MC-369625) on Quadrant #3.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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9.17 At the Non-Lead End, place .065” shims azimuthally between the coils.  Band the Assembly using Stainless Steel Bands or equivalent to hold this position.  Remove the shims.  Put at least four Large Tie Wraps on the Assembly to hold the position, then remove the Stainless Steel Band.
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9.18 Clean the Outer Coil Heater Strip Filler (MC-369632) (Qty 4) for Quadrant #1 with Isopropyl Alcohol (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Outer Coil Heater Strip Filler

 (MC-369632) (Qty 4) on Quadrant #1, two at the Lead End and two at the Return End.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)
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9.19 Clean the Outer Coil Heater Strip Filler (MC-369632) (Qty 4) for Quadrant #2 with Isopropyl Alcohol (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Outer Coil Heater Strip Filler

 (MC-369632) (Qty 4) on Quadrant #2, two at the Lead End and two at the Return End.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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Technician(s)
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9.20 Clean the Outer Coil Heater Strip Filler (MC-369632) (Qty 4) for Quadrant #3 with Isopropyl Alcohol (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Outer Coil Heater Strip Filler

 (MC-369632) (Qty 4) on Quadrant #3, two at the Lead End and two at the Return End.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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9.21 Clean the Outer Coil Heater Strip Filler (MC-369632) (Qty 4) for Quadrant #4 with Isopropyl Alcohol (Fermi stock 1920-0300) (Allow 10 – 15 minutes drying time for alcohol) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.  Install the Outer Coil Heater Strip Filler

 (MC-369632) (Qty 4) on Quadrant #4, two at the Lead End and two at the Return End.  See Coil Insulation Assembly (MC-369659).

Note(s):
Install (Blue Blocks) as necessary.
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9.22 Verify that all Outer Lead End Keys are co-planar with each other and the Inner Lead End Key.



Crew Chief





Date

9.23 Apply Shrink-Wrap Mylar (MC-106937) on the entire length of the Collared Coil Assembly.



Technician(s)
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9.24 Apply Black ¾” diameter Shrink Wrap Tubing (MA-351304, Fermi Stock No. 1130-4480) to the Leads.



Technician(s)





Date

10.0 Electrical Inspection
10.1 Perform an electrical inspection on each Quadrant.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306), and the Procedure for Electrical Inspection of Voltage Taps (ES-301383).

Note(s):
Ensure that all measurements are recorded correctly, and have the proper value and symbol (i.e., m(, mH, etc.).

Valhalla 4300B settings:

Test current




Off (not testing)

Power 





On

Full scale voltage 



2V

Amp selector knob 



1A
Temperature compensator 



On

Test current 




On (testing)

Hp 4263 B:

Function 




"Ls-Q" selected



Record the Serial Number of the test equipment used.




Valhalla









HP 4263b






	Resistance
	Total

	Nominal
	560 to 585 m(

	Quadrant 1
	m(

	Quadrant 2
	m(

	Quadrant 3
	m(

	Quadrant 4
	m(


	Inductance
	Total

	Nominal
	2.880 to 2.935 mH

	Quadrant 1
	mH

	Quadrant 2
	mH

	Quadrant 3
	mH

	Quadrant 4
	mH


	Q-Factor
	Total

	Nominal
	4.5 to 5.2

	Quadrant 1
	

	Quadrant 2
	

	Quadrant 3
	

	Quadrant 4
	


	Electrical Test
	Nominal
	Actual Measurement

	Heater Strips 1/2

Resistance
	9.20 to 9.80 (
	(

	Heater Strips 2/3

Resistance
	9.20 to 9.80 (
	(

	Heater Strips 3/4

Resistance
	9.20 to 9.80 (
	(

	Heater Strips 4/1

Resistance
	9.20 to 9.80 (
	(
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10.2 Check the readings in Step 10.1 for acceptability, consistency and compare to the readings to step 5.1.  Approved for next major assembly procedure.



Responsible Authority/Physicist



Date
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10.3 Verify all signatures and data are accurate and complete before continuing with traveler.



Responsible Authority/Crew Chief



Date

11.0 Collaring (Dry Run)
11.1 Inspect the Collar Packs (ME-369576) to ensure there is no Weld Slag present.



Technician(s)





Date



Lead Person





Date

11.2 Clean all Mandrel hardware with Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipes (Fermi stock 1660-2600) or equivalent.


Technician(s)





Date

11.3 Install the Mandrel Nut (MB-271556), the Lifting Eye (MD-369138), the End Ring-Lead End

 (MC-344274), the Split Holding Ring Assembly (MC-369137), and the Spacer Ring – Lead End

 (MC-369052) onto the Lead End of the Mandrel as per Long Model Coil and Collaring Assembly

 (ME-369017).



Technician(s)





Date
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11.4 Using Green Putty, shim the Return End Saddles coplanar with respect to the Inner Return End Saddles ( 1/32".
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11.5 Install the Sleeve – Return End (Version 3) (MC-369478), the Extension End Ring (MC-369136), the Spacer Ring Return End (Version 3) (MC-369476) and the End Ring - Return End (MC-369127) onto the Return End of the Mandrel as per Long Model Coil and Collaring Assembly (ME-369017).
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11.6 Using appropriate and approved procedures, lift the Collared Coil Assembly vertically using a crane or equivalent lifting device and transport it to the Keying Press and insert the Collared Coil Assembly into the Keying Press.
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Date

11.7 Modify the Modified End Collar Lamination Packs (16) as per Modified End Collar Pack (MD-369830).  (On 4-packs remove one large lamination.)  Perform the following on 8 of the 16 Modified End Collar Lamination Packs.  On the outer face of the lamination that will contact the filler cone, soften sharp corners and edges as to prevent laminations from cutting into Kapton.
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11.8 Verify that the Return End Sleeve (ME-369478) is co-planar with the Outer Coil’s Non-Lead End Winding Keys (4).
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11.9 Connect the Valhalla to the Coils during Collaring to monitor resistance.
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11.10 Install the Return End Collar Lamination Packs in accordance with the Collared Coil W/O Ends Assembly (ME-369581).

Note(s):

Remove shrink-wrap Mylar in 3" sections to prevent the ground wrap from loosening during collaring.
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Date
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11.11 Install the Collar Lamination Packs in accordance with the Collared Coil W/O Ends Assembly

 (ME-369581).  (Make / Add the “Short” lamination Pack).

Note(s):

Remove shrink-wrap Mylar in 3" sections to prevent the ground wrap from loosening during collaring.
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11.12 Install the Modified Lead End Collar Lamination Packs with 3 mil self-adhesive Kapton on the Pole Piece side in accordance with the Collared Coil W/O Ends Assembly (ME-369581).

(Refers to “Top” Lam. Pack that will have edges / corners removed.)
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11.13 Verify the Lamination Packs are tight and in accordance with the Collared Coil W/O Ends Assembly
 (ME-369581).
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12.0 Keying Procedure
Note(s):


Operate the Press in accordance with the Operating Procedure (OP-333503)


Monitor resistance of the magnet during the entire Keying Procedure.


Resistance change of no more than 3 m( is allowed.

12.1 Massage the Collared Coil Assembly at 900-pump psi. from Lead End to Return End.

Note(s):
Ensure that more than half of the jaw is over the collar body during a push.
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12.2 Massage the Collared Coil Assembly at 1800 pump psi from Return End to Lead End.

Note(s):
Ensure that more than half of the jaw is over the collar body during a push.
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Date
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Figure 12.0

Note(s):
Use 3/16 x 5.5” long Drill Rod (MA-116790) at Lead & Return End.  Do not use Key Pusher with Drill Rod.  (Round ends of Drill Rod)
12.3 Partially insert Keys, about 50%, from the Lead End to Return End.  Use 3000 pump psi main pusher pressure and 700 pump psi key pusher pressure for this step.  If keys are not 50% seated, increase main pump pressure to 3500 pump psi and key pusher pressure to 900 pump psi.  Use 4000 pump psi main pusher and 1000 pump psi key pusher for final attempt.
If keys fail to remain seated, inform Responsible Authority and record actual pump pressure recommended by Responsible Authority and obtain signature below.

	
	Pressure
	Responsible Authority Signoff

	Main Pusher:
	
	

	Key Pusher:
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13.0 Lead End Clamp Preparation
13.1 Clean the Tapered Ring (MC-344456) and Filler Cone (MC-344457) with Isopropyl Alcohol

 (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers (Fermi stock 1660-2600) or equivalent.
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13.2 On the Lead End Tapered Ring find the center of a pair of bolt holes.  Place the Tapered Ring on the Indexing Fixture and rotate the Tapered Ring 22.5 degrees counter clockwise from the center of the pair of bolt holes.  Then mark the 0(, 45(, 90(, and 135( positions.

View from the Lead End looking toward the Return End
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13.3 Measure the diameter of the Tapered Ring (MC-344456) in the free state in the 0(, 45(, 90( and 135( directions at 1" intervals using a 9"-10" Micrometer and a Pi Tape.  Use a fine tip marker (not black) to mark the Tapered Ring from point A.  Mark the "TOP" of the Tapered Ring.

View from the Lead End looking toward the Return End
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	Distance from the Collar Side of the Tapered Ring (A)
	0(
	45(
	90(
	135(
	Pi Tape

	0.0 inches
	
	
	
	
	

	1.0 inches
	
	
	
	
	

	2.0 inches
	
	
	
	
	

	3.0 inches
	
	
	
	
	

	4.0 inches
	
	
	
	
	

	5.0 inches
	
	
	
	
	

	6.0 inches
	
	
	
	
	

	7.0 inches
	
	
	
	
	

	8.0 inches
	
	
	
	
	

	9.0 inches
	
	
	
	
	

	9.5 inches
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13.4 Position the Filler Cone Lead End (ME-344457) into the Aluminum Tapered Ring Lead End

 (ME-344456).  If the Filler Cone is too loose, increase the shims until it becomes necessary to use a rubber mallet on the partially inserted shims.
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13.5 Mark using a fine tip marker (not black) and measure the Filler Cone Inner Diameter from the center of Quadrants 1 to 3 and the center of Quadrants 2 to 4, at all intervals marked on table below, using a Telescoping Micrometer and a Dial Caliper.  Record data in table below.

View from the Lead End looking toward the Return End
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	Distance from the Collar Side of the Tapered Ring (A)
	Diameter
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	Diameter

Filler Cone 1,2 to 3,4

	0.25 inches
	
	

	1.00 inches
	
	

	9.00 inches
	
	

	9.50 inches
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13.6 Cut grooves and relief for Lead Wires (Approx. .75” W x .25” H x .38” D) into G-11 End Collets on Lead End to accept Quench Protection (Strip) Heater Wires.
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13.7 Etch the Cold Mass Serial Number, MQXBxx, found at the bottom of this traveler, dropping the dash (-) and the letter before the dash and the number after the dash.  (Example: MQXBC-003 to MQXB03) using .025 to .0375 inch high letters, onto both End Can End Ring (MB-344533) on the Lead and Return Ends.
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13.8 Score the Inside of the Filler Cone.



Technician(s)





Date

13.9 Clean the inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150), and Isopropyl Alcohol (Fermi stock 1920-0300) or equivalent.
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13.10 Coat the inside of the Aluminum Tapered Ring (MC-344456), the outside faces and the Preform slots of the Filler Cones (MC-344457) with DRYFILM DF250/IPA or equivalent.  Apply 2nd coat after 5 minutes drying time.



Note(s):

Ensure DRYFILM DF250/IPA contacts only the outside, Tapered Ring surfaces and Preform slots of the Filler Cone, and not the Lead End surfaces.
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14.0 Lead End Can Installation

14.1 Pick up the Collared Coil Assembly with Crane (using the LHC Lifting Fixture 318718) and place it into End Squeezer Assembly (ME-344350).



Note(s):

All wires shall be clear of the End Squeezer Assembly (ME-344350) prior to installation.



Technician(s)
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**Note(s):

Ensure that Liquid Teflon and Alcohol are sufficiently dry (at least 24 hours) before beginning installation (Step 14.2)

14.2 Inspect and Repair any damaged insulation between the Coil Leads and the Heaters.
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14.3 Slide the Tapered Ring (MC-344456) using a Mylar sleeve, onto the Collared Coil.
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14.4 Perform an electrical inspection on each of the individual Inner and Outer Coils, Quadrants and Heaters. Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the resistance of a Cold Mass without voltage taps:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.

2. Set Test Current to 1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

6. Connect IHI to Q3 inner power lead as shown in figure.

7. Connect ILO to Q4 inner power lead as shown in figure.

8. Turn test current on. 

9. Connect VHI and VLO buttons to voltage taps as shown below.

10. To measure Q1, connect VHI to Q1 inner lead and to VLO to Q1 outer lead.

11. To measure Q2, connect VHI to Q2 outer lead, and VLO Q2 inner lead.

12. To measure Q3, connect VHI to Q3 inner lead and VLO to Q3 outer lead.

13. To measure Q4, connect VHI o Q4 outer lead and VLO to Q4 inner lead.

14. To measure Total, connect VHI to Q3 inner lead, and VLO to Q4 inner lead.

15. Read resistance and record in traveler.
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	Resistance
	Total

	Nominal
	560 m( to 585 m(

	Quadrant 1
	(

	Quadrant 2
	(

	Quadrant 3
	(

	Quadrant 4
	(

	Total Magnet
	Nominal
	2.3(
	(
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14.5 Bolt the (2) Pusher Plates (MC-369169) with .50 inch-13UNC x 13.0 inch Socket Head Cap Screws and 1/2" Flat Washers, onto the End Squeezer Assembly (ME-344350).



Note(s):

Pusher Plates must be installed with hydraulic cylinder sides facing towards center of the Coil as not to interfere with any wiring involved in the Lead End Assembly.
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14.6 Install the Kapton and the Filler Cone (MC-344457) atop the Saddles with Plastic Cable ties.



Caution:




Ensure DRYFILM DF250/IPA coating remains intact and free of damage.



Record the amount of Kapton used:
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14.7 Slide the Tapered Ring Lead End (ME-344456) on to the Filler Cone Lead End (ME-344457) as per the Collared Coil with Ends (ME-369580).



Note(s):




Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.
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14.8 Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back surface of the Filler Cone (ME-344457).
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14.9 Attach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106) as per the Collared Coil End Squeezer Assembly (ME-344350).



Note(s):



Face shield must be worn during operation of hydraulic cylinders.
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14.10 Record Total Coil “Starting” Resistance.

_______________________Ω


Technician
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14.11 Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers the Filler Cone.  Maximum Pump pressure is to be more than 4000 psi and less than 8500 psi.

Maximum Pump Pressure: _______________________
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14.12 Record Total Coil “Final” Resistance.
_______________________Ω
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14.13 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils and Quadrants.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the resistance of a Cold Mass without voltage taps:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.

2. Set Test Current to 1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

6. Connect IHI to Q3 inner power lead as shown in figure.

7. Connect ILO to Q4 inner power lead as shown in figure.

8. Turn test current on.

9. Connect VHI and VLO buttons to voltage taps as shown below.

10. To measure Q1, connect VHI to Q1 inner lead and to VLO to Q1 outer lead.

11. To measure Q2, connect VHI to Q2 outer lead, and VLO Q2 inner lead.

12. To measure Q3, connect VHI to Q3 inner lead and VLO to Q3 outer lead.

13. To measure Q4, connect VHI to Q4 outer lead and VLO to Q4 inner lead.

14. To measure Total, connect VHI to Q3 inner lead, and VLO to Q4 inner lead.

15. Read resistance and record in traveler.

[image: image48.wmf]P

o

l

e

 

S

p

l

i

c

e

Q

3

Q

4

Q

2

Q

1

Q

3

 

i

n

n

e

r

 

(

p

o

w

e

r

 

l

e

a

d

)

Q

4

 

o

u

t

e

r

Q

2

 

i

n

n

e

r

Q

1

 

i

n

n

e

r

Q

1

 

o

u

t

e

r

Q

3

 

o

u

t

e

r

Q

2

 

o

u

t

e

r

Q

4

 

i

n

n

e

r

 

(

p

o

w

e

r

 

l

e

a

d

)

4

3

0

0

B

R

e

s

i

s

t

a

n

c

e

x

x

x

 

o

h

m

s

V

A

L

H

A

L

L

A

S

C

I

E

N

T

I

F

I

C

1

A

V

H

I

V

L

O

I

H

I

I

L

O

2

0

m

V

 

2

0

0

m

V

 

 

2

V

F

u

l

l

 

S

c

a

l

e

V

o

l

t

a

g

e

T

e

s

t

C

u

r

r

e

n

t

T

e

m

p

C

o

m

p

 


	Resistance
	Total

	Nominal
	560 to 585 m(

	Quadrant 1
	(

	Quadrant 2
	(

	Quadrant 3
	(

	Quadrant 4
	(

	Total Magnet
	Nominal
	2.3(
	(
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14.14 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0(, 45(, 90( and 135( at 1" intervals using a 9"-10" Micrometer and PI Tape.

Looking from the Lead End to the Return End
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	Distance from the Collar Side of the Tapered Ring (A)
	0(
	45(
	90(
	135(
	Pi Tape

	0.00 inches
	
	
	
	
	

	1.00 inches
	
	
	
	
	

	2.00 inches
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	9.00 inches
	
	
	
	
	

	9.50 inches
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14.15 Verify that the results in Step 14.12 & 14.13 are acceptable.



Approved for next Assembly Procedure.
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14.16 Remove the entire End Squeezer Assembly.
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15.0 Return End Clamp Preparation
15.1 Clean the Tapered Ring-Return End (MC-369031) and the Filler Cone-Return End (ME-369030) with Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers


 (Fermi stock 1660-2600) or equivalent.
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15.2 On the Return End-Tapered Ring (ME-369031) find the center of a pair of bolt holes.  Place the Tapered Ring on the Indexing Fixture and rotate the Tapered Ring 22.5( clockwise from the center of the pair of bolt holes.  Then mark the 0(, 45(, 90(, and 135( positions.

View from the Return End looking toward the Lead End
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15.3 Measure the diameter of the Tapered Ring-Return End (ME-369031) in the free state in the 0(, 45(, 90(, and 135( directions at 1" intervals using a 9"-10" Micrometer and a Pi Tape.  Use a fine tip marker (not black) to mark the intervals on the Tapered Ring from point A.

View from the Return End looking toward the Lead End
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	Distance from the Collar Side of the Tapered Ring (A)
	0(
	45(
	90(
	135(
	Pi Tape

	0.25 inches
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15.4 Position the Filler Cone-Return End (ME-369030) in the Aluminum Tapered Ring (ME-369031).  If the Filler Cone is too loose, add shims until it becomes necessary to use a rubber mallet on the partially inserted shims.
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15.5 Mark with a fine tip marker (not black) and measure the Filler Cone Inner Diameter from the center of Quadrants 1 to 3 and the center of Quadrants 2 to 4, at all intervals marked on table below, using a Telescoping Micrometer and a Dial Caliper.  Record data in table below.

View from the Return End looking toward the Lead End
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Note(s):



Measure to three digits past the decimal point.

	Distance from the Collar Side of the Tapered Ring (A)
	Diameter

Filler Cones 1,2 to 3,4
	Diameter

Filler Cones 2,3 to 1,4

	0.25 inches
	
	

	1.00 inches
	
	

	4.00 inches
	
	

	4.75 inches
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15.6 Score the Inside of the Filler Cone.
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15.7 Clean the inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150), and Isopropyl Alcohol (Fermi stock 1920-0300) or equivalent.
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15.8 Coat the inside of the Aluminum Tapered Ring-Return End (ME-369031), the Outside Faces and the Preform Slots of the Filler Cone-Return End (ME-369030) with DRYFILM DF250/IPA or equivalent.  Apply 2nd coat after 5 minutes drying time.



Note(s):


Ensure DRYFILM DF250/IPA contacts only the outside, Tapered Ring surfaces and Preform slots of the Filler Cone, and not the Lead End surfaces.
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16.0 Return End - End Can Installation


Note(s):

Ensure that Liquid Teflon and Alcohol are sufficiently dry (at least 24 hours) before beginning installation (Step 16.1)

16.1 Slide the Tapered Ring-Return End (ME-369031) using a Mylar sleeve, onto the Collared Coil.
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16.2 Bolt the (2) Pusher Plates (MC-369169) with 0.50 inch-13UNC x 13.0 inch Socket Head Cap Screws and 0.50 inch Flat Washers, onto the End Squeezer Assembly (ME-344350).
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16.3 Install the Kapton and the Filler Cone (MC-344457) atop the Saddles with Plastic Cable ties.



Caution:




Ensure DRYFILM DF250/IPA coating remains intact and free of damage.



Record the amount of Kapton used:
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16.4 Slide the Tapered Ring-Return End (ME-369031) on the Filler Cone-Return End (ME-369030) as per the Collared Coil with Ends (ME-369580).



Note(s):




Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.


Technician(s)





Date

16.5 Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back surface of the Filler Cone (ME-369030).



Technician(s)





Date

16.6 Attach the Enerpac Hose to Hydraulic Cylinders (Model RC 106) as per the End Squeezer Assembly
 (ME-344350).



Note(s):



Face shield must be worn during operation of hydraulic cylinders.



Technician(s)





Date

16.7 Record Total Coil “Starting” Resistance.

_______________________Ω


Technician





Date

16.8 Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers the Filler Cone.  Maximum pump pressure is to be less than 4000psi.

Maximum Pump Pressure: _______________________


Technician(s)





Date

16.9 Record Total Coil “Final” Resistance.
_______________________Ω


Technician





Date

16.10 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils and Quadrants.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the resistance of a Cold Mass without voltage taps:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.

2. Set Test Current to 1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

6. Connect IHI to Q3 inner power lead as shown in figure.

7. Connect ILO to Q4 inner power lead as shown in figure.

8. Turn test current on.

9. Connect VHI and VLO buttons to voltage taps as shown below.

10. To measure Q1, connect VHI to Q1 inner lead and to VLO to Q1 outer lead.

11. To measure Q2, connect VHI to Q2 outer lead, and VLO Q2 inner lead.

12. To measure Q3, connect VHI to Q3 inner lead and VLO to Q3 outer lead.

13. To measure Q4, connect VHI to Q4 outer lead and VLO to Q4 inner lead.

14. To measure Total, connect VHI to Q3 inner lead, and VLO to Q4 inner lead.

15. Read resistance and record in traveler.
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	Resistance
	Total

	Nominal
	560 to 585 m(

	Quadrant 1
	(

	Quadrant 2
	(

	Quadrant 3
	(

	Quadrant 4
	(

	Total Magnet
	Nominal
	2.3(
	(




Technician(s)





Date

16.11 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at 0(, 45(, 90( and 135( at 1" intervals using a 9"-10" Micrometer and PI Tape.

View from the Return End looking toward the Lead End
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Technician(s)





Date

[image: image57.wmf]STOP

STOP


16.12 Verify that the results in Step 16.10 & 16.11 are acceptable.



Approved for next Assembly Procedure.



Responsible Authority/Physicist



Date

16.13 Remove both End Can Assemblies.



Technician(s)





Date

17.0 Production Complete

17.1 Process Engineering verify that the LHC Coil Insulation Assembly


 (5520-TR-333494) is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date
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