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	Revision
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	Date

	None
	N/A
	Initial Release
	N/A
	12/12/00

	
	
	
	
	

	A
	3.0
	Added Picture of Heater Schematic.
	1282
	11/6/01

	
	4.6
	Deleted Step.  No Voltage Taps.
	
	

	
	4.7
	Deleted Step.
	
	

	
	4.8
	Deleted Step.
	
	

	
	6.3
	Added Note from Step 6.5.  Updated Engineering Specification to 

(ES-369871).
	
	

	
	6.4
	Deleted Step.
	
	

	
	6.5
	Deleted Step.
	
	

	
	6.7
	Deleted Step.
	
	

	
	7.2
	Deleted Step.  No Hipot necessary.
	
	

	
	7.2
	Added Step.  “Verify torque on Pre-Load Bolts as per (ES-369871)”.
	
	

	
	8.6
	New part number.  Replaced (MD-344922) with (MD-369844).
	
	

	
	8.11
	Added Step.  “Install Springboard Assembly (MC-369842 & MC-369843) onto the Cold Mass Assembly.  Wrap the Springboard Assemblies in Kapton”.
	
	

	
	9.1
	Deleted Step.  No Strain Gauges.
	
	

	
	9.2
	Deleted Step.  No Voltage Taps.
	
	

	
	9.3
	Deleted Step.  No Strip Heaters.
	
	

	
	9.5
	Modified Step.  Changed HiPot Table.  Heaters grounded for Coil to Ground check.  Coil grounded for Heaters to Ground check.  Added Pictures.
	
	

	
	9.7
	Deleted Step.  No Ring performed.
	
	

	
	10.0 – 11.0
	Steps added as per Jim Kerby.
	
	

	
	
	
	
	

	B
	3.1
	Deleted Step.  Step performed in “Yoke & Skinning Traveler”, Step 9.1.
	1293
	3/20/02

	
	3.2
	Modified Step.  Included labeling of Power Wires as per Figure 1.

DR No. HGQ-0273.
	
	

	
	7.1
	Modified Step.  Revised Resistance Test Table per figure 2 in Step 3.2.  Updated nominals.  R=2.305 (, Q=5.036, Ls=13.3376 mH.
	
	

	
	9.1
	Modified Step.  Revised Resistance Test Table per figure 2 in Step 3.2.  Updated nominals.  R=2.305 (, Q=5.036, Ls=13.3376 mH.
	
	

	
	
	
	
	

	
	6.2
	Modified Step.  Changed MD-369293 to MD-369731.  DR No. HGQ-0281.
	1318
	

	
	8.2
	Modified Step.  Changed Part Number (MB-344942) to (MB-369875).

DR No. HGQ-0284.
	
	

	
	8.2
	Moved Step.  Moved to after Step 8.8.  (Becomes New Step 8.8)
	
	

	
	8.3
	Modified Step.  Added “…add all three Filler Pieces (MB-369214) and modify as needed…”.
	
	

	
	8.9
	Modified Step.  Changed Part Number (MB-344942) to (MB-369875).

DR No. HGQ-0284.
	
	

	
	8.10
	Deleted Step.  No Voltage Taps.
	
	

	
	8.10
	Modified Step (New Step 8.10)  Changed last sentence to “Wrap the Springboard Assemblies in Kapton and then wrap with Kevlar String 

(MA-369912) every ½ - ¾” over Kapton.”  DR No. HGQ-0288.
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	C
	3.0
	Deleted Step.  Moved to Yoke & Skinning Traveler 333497 New Steps 9.3-9.6.
	1439
	9/17/02

	
	4.1
	Modified Step.  Replaced “5 mil adhesive backed kapton” with “green putty”.
	
	

	
	4.3
	Modified Step.  Replaced “5 mil adhesive backed kapton” with “green putty”.
	
	

	
	5.7
	Modified Step.  Moved Step to new Step 6.8.
	
	

	
	5.8
	Modified Step.  Moved Step to new Step 6.9.
	
	

	
	5.9
	Modified Step.  Moved Step to new Step 6.10.
	
	

	
	6.4
	Added Step.  “Torque the Bullets as per Specification No. ES-369708”  Moved Note from 6.3 to 6.4.
	
	

	
	6.6
	Added Step.  “Perform a Hipot on the Collared Coil Assembly. (Maximum Leakage 3(A)”  DR No. HGQ-0329.
	
	

	
	6.7
	Added Step.  “Un-torque the Bullets in the reverse order in which they were torqued”
	
	

	
	6.13
	Added Step.  “Torque the Bullets as per Specification No. ES-369708”.
	
	

	
	7.1
	Modified Step.  Removed Inner and Outer Columns from tables.  Increased Limits for Heater Circuits A and B to “18.20 to 21 Ω”.  DR No. HGQ-0336.
	
	

	
	7.8
	Added Step.  “Solder the Leads together as per LHC Cable Splice Joint Procedure (ES-369950).”
	
	

	
	8.11
	Added Step.  “Attach (2) Voltage Taps to each Quadrant Splice and (2) Voltage Taps to each Power Lead.”  (Included Table)
	
	

	
	9.1
	Modified Step.  Removed Inner and Outer Columns from tables.  Increased Limits for Heater Circuits A and B to “18.20 to 21 Ω”.  DR No. HGQ-0336.
	
	

	
	
	
	
	

	D
	3.1
	Modified Step.  Changed to “Shim the Lead End Inner and Outer Saddles until they are flush, using Green Putty or equivalent.  While the Green Putty (or equivalent) is still soft, install the Lead End Full Preload Plate (MB-369060).  Tighten Screws (finger tight) on Lead End Full Preload Plate (MB-369060).  Place a straight edge across Lead End Face from edge of skin to edge of skin.  (See Below)  Using a caliper, measure four areas on the Preload Plate.  (ex. 0(, 90(, 180(, 270()  Tighten or loosen screws, as needed, to ensure the Preload Plate is on straight with respect to all axes.” per Damon Bice.  Added Pictures.  (New Step 3.3)
	1497
	2/4/03

	
	3.1
	Added Step.  “Dry fit Lead End Pressure Plate ensuring that screws fit into all holes.  Place screws that line up with corresponding holes.  If holes do not line up correctly, mark with a marker, or equivalent, the area of the Preload Plate that needs to be removed to ensure screws fit properly.  Inform Crew Chief or Lead Technician of areas that need to be removed and follow approved procedures to remove excess material.”
	
	

	
	3.2
	Deleted Step.  “Install the Lead End Full Preload Plate (MB-369060).”  Done in New step 3.3.
	
	

	
	3.2
	Added Step.  “Add .005 kapton to the back of the Lead End Pre-load Plate (MB-369060).”  Moved from 333497 step 9.6, per Jim Rife.
	
	

	
	3.3
	Modified Step.  Changed to “Shim the Non-Lead Inner and Outer Saddles until they are flush, using Green Putty or equivalent.  While the Green Putty, or equivalent, is still soft, install the Non-Lead End Full Preload Plate (MB-369061) as per (ME-369655).  Place a straight edge across Non-Lead End Face from edge of skin to edge of skin.  (See Below)  Using a caliper, measure a point corresponding to each screw on the Preload Plate.  Tighten or loosen screws, as needed, to ensure the Preload Plate is on straight with respect to all axes.”  Added Pictures.  (New Step 3.6)
	
	

	
	3.4
	Deleted Step.  “Install the Non-Lead End Full Preload Plate (MB-369061) as per (ME-369655).” Done in New step 3.6.
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	D

(Continued)
	3.4
	Added Step.  “Using Green Putty (or equivalent) attach Heater wires to the End Can End Ring and the Axial Preload Plate as shown in Figure 3.4-A.  Allow some slack in the Heater wires for stain relief.”
	1497

(Continued)
	2/3/03

	
	3.5
	Added Step.  “Dry fit Non-Lead End Pressure Plate ensuring that screws fit into all holes.  Place screws that line up with corresponding holes first.  If holes do not line up correctly, mark with a marker, or equivalent, the area of the Preload Plate that needs to be removed to ensure a proper fit.”
	
	

	
	4.1
	Added Step.  “Measure and record dimensions of the opening at the Non-Lead End of the Coldmass.  Measure the areas and record below.”
	
	

	
	4.2
	Added Step.  “Measure and record dimensions of the inside of the Non-Lead End – End Plate (ME-369750) corresponding to areas previously measured on Coldmass, to ensure proper fit.  If necessary, remove excess material from Non-Lead End - End Plate to ensure correct fit.  Measure the areas and record below.”
	
	

	
	4.2
	Modified Step.  Removed Picture.  (New step 4.4)
	
	

	
	4.4
	Modified Step.  Removed Picture.  (New step 4.8)
	
	

	
	4.5
	Added Step.  “Measure and record dimensions of the opening at the Lead End of the Coldmass.  Measure the areas and record below.”
	
	

	
	4.6
	Added Step.  “Measure and record dimensions of the inside of the Lead End – End Plate (ME-369749) corresponding to areas previously measured on Coldmass, to ensure proper fit.  If necessary, remove excess material from Lead End – End Plate to ensure correct fit.  Measure the areas and record below.”
	
	

	
	5.1
	Modified Step.  Deleted “…except the bolts.  Apply anti-seize to the Axial Preload Bolts (MB-369267).”  per Damon Bice.
	
	

	
	5.4
	Modified Step.  Changed “Bullets” to “Axial Pre-load Bolts”
	
	

	
	5.5
	Modified Step.  Changed “Bullets” to “Axial Pre-load Bolts”
	
	

	
	5.6
	Modified Step.  Changed to “Perform a Hipot on the Coldmass Assembly.”  Changed picture to show lead attachments to outer skin.
	
	

	
	5.7
	Modified Step.  Changed “Bullets” to “Axial Pre-load Bolts”
	
	

	
	5.13
	Modified Step.  Changed “Bullets” to “Axial Pre-load Bolts”
	
	

	
	6.1
	Modified Step.  Changed Tables so Total Cold Mass is recorded at the end of each individual table for R, Ls & Q.  Deleted old table.  Changed Nominal value for Inductance from 2.880 to 2.935mH to 2.28 to 2.35 mH.
	
	

	
	6.3
	Added Step.  “Perform a Hipot on the Coldmass Assembly (Maximum Leakage 3(A)” per Jim Rife.
	
	

	
	7.11
	Added Step.  “Record the Cold Mass Designation.  If Coldmass Designation is unknown, stop and Contact Responsible Authority for Determination before proceeding.”
	
	

	
	7.11
	Modified Step.  Added Note: Note(s): Voltage Tap Routing Pattern will differ for Q2a and Q2b.  Specific routing is shown on Coil Support Block Assembly (ME-344925).  Q2a (Voltage Tap Wires are 16 Meters long) Q2b (Voltage Tap Wires are 3 Meters long)  (New Step 7.12)
	
	

	
	8.1
	Modified Step.  Changed Nominal value for Inductance from 2.880 to 2.935mH to 2.28 to 2.35 mH.
	
	

	
	8.2
	Modified Step.  Deleted 3rd Hipot per Jim Rife.  Changed to “Perform a Hipot on the Coldmass Assembly.”  Changed picture to show lead attachments to outer skin.
	
	

	
	8.4
	Modified Step.  Changed to “Perform LHC Warm Measurement per

 (ES-344801).”
	
	

	
	9.17
	Deleted Step.  Performed in Steps 9.11, 9.12 & 9.13 as per Tom Page.
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	E
	5.3
	Modified Step.  Changed Engineering Specification Number from ES-369871 to ES-369708 per Rodger Bossert.
	1530
	3/26/03

	
	6.2
	Modified Step.  Changed Engineering Specification Number from ES-369871 to ES-369708 per Rodger Bossert.
	
	

	
	7.8
	Modified Step.  Added “Leads should be soldered as follows: Q1 outer to Q2 outer, Q1 inner to Q3 outer, Q2 inner to Q4 outer.”
	
	

	
	7.10
	Added Step.  “Perform a Dry fit of the three Support Block – Bases ensuring a proper fit.  Modify as necessary.  Fit block behind cable (coil splices).  Mark cable 1/8” before end of block.  Cut the cable at the mark.”
	
	

	
	7.12
	Modified Step.  Moved to after 7.8 – Soldering the Leads.  Changed to “Attach Voltage Taps to each Quadrant Splice 1” from Splice Block, …”  (New Step 7.9)
	
	

	
	7.13
	Modified Step.  Changed to “Install Springboard Assembly (MC-369842) to Splice Block #4 Part B (Modified) (MC-369844).”
	
	

	
	7.14
	Added Step.  “Using Epoxy, attach two Springboard Shims (MC-369843) to the Springboard Assembly (MC-369842).  Allow Epoxy to dry.”
	
	

	
	8.1
	Modified Step.  Added “For Inductance and Q testing, attach the Hp 4284 High/Low Potential to the Voltage Taps and attach the Hp 4284 High/Low Current to the Power Leads.” before the Inductance table.
	
	

	
	8.4
	Added Step.  “Wrap the Springboard Assemblies in Kapton and then wrap with Kevlar String (MA-369912) every ½ - ¾” over Kapton.” (Moved from Step 7.13)
	
	

	
	
	
	
	

	F
	4.6
	Added Step.  “Install Kapton Sleeves, or equivalent, to protect the leads from damage during End Plate Installation and End Plate Welding.”

per DR No. HGQ-0396.
	1543
	5/13/03

	
	5.5
	Deleted Step.  “Verify the stabilization of the Torque applied to the Axial Pre-Load Bolts.  If no anomalies occurred during this process, state "no anomalies", else comment below.”
	
	

	
	6.2
	Deleted Step.  “Verify torque on Pre-Load Bolts as per (ES-369708).”
	
	

	
	7.1
	Modified Step.  Added “If necessary, modify Quadrant Splice parts to accept protruding bullets.” per DR No. HGQ-0388.
	
	

	
	9.7
	Added Step.  “Check Mini-Level and Record measurement below.” Per Damon Bice.
	
	

	
	9.10
	Modified Step.  Changed to “Rotate the Magnet until the MINILevel (#1045 or #75) or equivalent, reads the same as the measurement taken in step 9.7 (+/- 0.050 mm/m).”  (New Step 9.11)
	
	

	
	9.17
	Deleted Step.  “Measure from the Reference Center and scribe the location of the edges of the lug that will be placed on the Cold Mass as per Cold Mass Welded Assembly (ME-390309).” per MQXB08.
	
	

	
	
	
	
	

	G
	4.9
	Added Step.  “Inspect Power Leads for any damage.  Repair Leads as needed before installing End Plate.” per MQXB08.
	1567
	3/3/04

	
	5.11
	Modified Step.  Changed note to read: “The measurement should be within 1/8” of the readings taken in step 4.10.”
	
	

	
	6.1
	Modified Step.  Added New Electrical Specifications and Added CERN Labels to Tables per Rodger Bossert.
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	G

(continued)
	7.8
	Modified Step.  Changed to “Solder the Leads together using Kester 135 Flux (MA-369911) and Kester Solder 96/4 (MA-369904) as per LHC Cable Splice Joint Procedure (ES-369950).  Leads should be soldered as follows:”
	1567

(continued)
	3/3/04

	
	7.9
	Modified Step.  Added Note: “Use Wire Type (MA-369832) 26 Gauge Wire.”  Modified Table to show CERN wire labels for Q2a and Q2b.
	
	

	
	7.13
	Removed Step.  “Record the Cold Mass Designation.  If Coldmass Designation is unknown, stop and Contact Responsible Authority for Determination before proceeding.”
	
	

	
	8.1
	Modified Step.  Added New Electrical Specifications and Added CERN Labels to Tables per Rodger Bossert.
	
	

	
	9.14
	Modified Step.  Changed to "... perpendicular to the scribe line in Step 9.13,..."(Previously 9.12)
	
	

	
	
	
	
	

	H
	1.5
	Removed Step.  “All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.”
	1637
	12/16/04

	
	5.5
	Modified Step.  Added “Have Crew Chief verify setup and sign below before continuing.”  to appropriate Hipots per Jim Rife.
	
	

	
	6.1
	Modified Step.  Changed Nominals per Rodger Bossert.
	
	

	
	6.2
	Added Step.  “Verify that the results in Step 6.1 are acceptable.  Approved for next Assembly Procedure.” Per MQXB14.
	
	

	
	6.3
	Modified Step.  Added “Have Crew Chief verify setup and sign below before continuing.”  to appropriate Hipots per Jim Rife.
	
	

	
	8.2
	Added Step.  “Verify that the results in Step 8.1 are acceptable.  Approved for next Assembly Procedure.” Per MQXB14.
	
	

	
	8.2
	Modified Step.  Added “Have Crew Chief verify setup and sign below before continuing.”  to appropriate Hipots per Jim Rife.  (New Step 8.3.)
	
	

	
	
	
	
	

	I
	6.1
	Modified Step.  Added step to “To measure the resistance of a Cold Mass without voltage taps:” to Bus Magnet per MQXB18.  Modified Tables, removed Voltage Tap Serial Numbers.
	1724
	6/26/06

	
	7.9
	Modified Step.  Changed to “In Table 7.12, write “N/A” in appropriate boxes corresponding to designation of Cold Mass NOT USED.” per MQXB17.  New step 7.11.
	
	

	
	7.10
	Modified Step.  Changed to “Attach Voltage Taps to each Quadrant Splice 1” or Flush with (0”) the Splice Block, Voltage Taps to each Power Lead and route wires per Coil Support Block Assembly (ME-344925).” per MQXB17.  New step 7.12.
	
	

	
	8.6
	Modified Step.  Changed signoff to “Responsible Authority/Physicist”.  Per MQXB16.
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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

3.0 Bullet Pressure Plate Installation

3.1 Dry fit Lead End Pressure Plate ensuring that screws fit into all holes.  Place screws that line up with corresponding holes.  If holes do not line up correctly, mark with a marker, or equivalent, the area of the Preload Plate that needs to be removed to ensure screws fit properly.  Inform Crew Chief or Lead Technician of areas that need to be removed and follow approved procedures to remove excess material.



Technician(s)





Date

3.2 Add .005 kapton to the back of the Lead End Pre-load Plate (MB-369060).



Technician(s)





Date

3.3 Shim the Lead End Inner and Outer Saddles until they are flush, using Green Putty or equivalent.  While the Green Putty (or equivalent) is still soft, install the Lead End Full Preload Plate (MB-369060).  Tighten Screws (finger tight) on Lead End Full Preload Plate (MB-369060).  Place a straight edge across Lead End Face from edge of skin to edge of skin.  (See Below)  Using a caliper, measure four areas on the Preload Plate.
 (ex. 0(, 90(, 180(, 270()  Tighten or loosen screws, as needed, to ensure the Preload Plate is on straight with respect to all axes.
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Technician(s)





Date

3.4 Using Green Putty (or equivalent) attach Heater wires to the End Can End Ring and the Axial Preload Plate as shown in Figure 3.4-A.  Allow some slack in the Heater wires for stain relief.
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Figure 3.4-A



Technician(s)





Date

3.5 Dry fit Non-Lead End Pressure Plate ensuring that screws fit into all holes.  Place screws that line up with corresponding holes first.  If holes do not line up correctly, mark with a marker, or equivalent, the area of the Preload Plate that needs to be removed to ensure a proper fit.



Technician(s)





Date

3.6 Shim the Non-Lead Inner and Outer Saddles until they are flush, using Green Putty or equivalent.  While the Green Putty, or equivalent, is still soft, install the Non-Lead End Full Preload Plate (MB-369061) as per (ME-369655).  Place a straight edge across Non-Lead End Face from edge of skin to edge of skin.  (See Below)  Using a caliper, measure a point corresponding to each screw on the Preload Plate.  Tighten or loosen screws, as needed, to ensure the Preload Plate is on straight with respect to all axes.
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Technician(s)





Date

4.0 End Plate Installation
4.1 Measure and record dimensions of the opening at the Non-Lead End of the Coldmass.  Measure the areas and record below.
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Technician(s)





Date

4.2 Measure and record dimensions of the inside of the Non-Lead End – End Plate (ME-369750) corresponding to areas previously measured on Coldmass, to ensure proper fit.  If necessary, remove excess material from Non-Lead End - End Plate to ensure correct fit.  Measure the areas and record below.
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Technician(s)





Date

4.3 Clean the Non-Lead End Plate area with Isopropyl Alcohol (Fermi stock 1920-0300) Kimwipes (Fermi stock 1660-2500) or equivalent, and a vacuum to remove all dirt and foreign materials.



Technician





Date

4.4 Install the Non-Lead End – End Plate (ME-369750) as per (ME-369655).
Note(s):

The End Plate should be facing outward so the stamped or marked area with the nomenclature, part number, and "Top" is visible.

Check the Tapped holes prior to installation for damage.



Technician





Date

4.5 Measure and record dimensions at the Lead End of the Coldmass.  Measure the areas and record below.
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Technician(s)





Date

4.6 Install kapton sleeves, or equivalent, to protect the leads from damage during End Plate Installation and End Plate Welding.



Technician(s)





Date

4.7 Measure and record dimensions of the inside of the Lead End – End Plate (ME-369749) corresponding to areas previously measured on Coldmass, to ensure proper fit.  If necessary, remove excess material from Lead End – End Plate to ensure correct fit.  Measure the areas and record below.
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Technician(s)





Date

4.8 Clean the Lead End Plate Area with Isopropyl Alcohol (Fermi stock 1920-0300), Kimwipes (Fermi stock 1660-2500) or equivalent and vacuum to remove all dirt and foreign materials.



Technician(s)





Date

4.9 Inspect Power Leads for any damage.  Repair Leads as needed before installing End Plate.



Technician(s)





Date

4.10 Install the Lead End – End Plate (ME-369749) as per (ME-369655).  While installing, pull out the Instrumentation and Power Lead Wires through the proper openings.

Note(s):

The End Plate should be facing outward so the stamped or marked area with the nomenclature, part number, and "top" is visible.

Check the Tapped holes prior to installation for damage.



Technician(s)





Date

4.11 Record the Length from the Outer Edge of the Lead End Plate to the Outer Edge of the Non-lead End Plate before welding.

All Quadrant lengths must be with in .030” of each other.

	Position of the Measurement
	Measurement in Inches

(For Reference Only)

	Q1
	

	Q2
	

	Q3
	

	Q4
	



Technician(s)





Date

4.12 Verify that the End Plates are properly installed as per the Final Cold Mass Assembly
 (ME-369655).



Crew Chief





Date

5.0 Bolt and Bullet Installation

5.1 Apply Areolex (open Purchase - Chemical Research Co.) to all threaded parts being installed onto the End Plates.



Technician





Date

5.2 Assemble the Bullet Assemblies (MD-369731) for the Lead and Non-Lead End.



Technician





Date

5.3 Install the Bullet Pusher Screws (MB-344583) and the Bullet Load Slugs (MB-344584) in (4) places on the Lead End and (4) places on the NON-Lead End as per (ES-369708).  Be careful not to damage the wires or the solder connections.



Technician





Date

5.4 Torque the Axial Pre-Load Bolts as per Specification No. (ES-369708).



Note(s):

Before the final torque is applied, the Production Engineer and/or

 Cold Mass Physicist are to be present.



Technician(s)





Date

5.5 Perform a Hipot on the Coldmass Assembly. (Maximum Leakage 3(A)


Note(s):




Ensure Assembly is isolated from ANY Ground.

[image: image10.png]1st Hipot - Heaters to both Coil and Ground

Attach source power (+)

to heater leads

Make sure heater non-

Strip Heater Leads (all 4 leads lead ends are
tied together) jumpered

Coil Leads (@) Atach (shor) coi leads

(all 4 quadrants tied together) to outer skin

Voltage Source
and Current
Readout

Attach source ground (-)
to outer skin

Make sure heater non-lead ends are jumpered

Tie all 4 heater leads together

Tie all 4 coil quadrants together

Attach (short) cail leads to outer skin

Attach source ground (-) to outer skin

Attach source power (+) to heater leads

Increase voltage to 5kv or until leakage exceeds

3uA. Voltage not in any circumstances to exceed Skv.

~oanwno




[image: image11.wmf]STOP

STOP


Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

	5 KV
	Measurement(s)

	Heaters to Ground (Coils Grounded)
	




Technician(s)





Date

5.6 Un-torque the Axial Pre-Load Bolts as per Specification No. (ES-369708).



Technician(s)





Date

5.7 While the Non-Lead End Plate is in position as per the Final Cold Mass Assembly
 (ME-369655), weld the Non-Lead End – End Plate to the Cold Mass Skin as per

 (ME-369655).



Weldor






Date

5.8 Clean the Weld area with a Stainless Steel Wire Brush (Fermi stock 1246-0860), Isopropyl Alcohol (Fermi stock 1920-0300), Kimwipes (Fermi stock 1660-2500) or equivalent and vacuum.


Technician(s)





Date

5.9 While the Lead End Plate is in position as per the Final Cold Mass Assembly

 (ME-369655).  Weld the Lead End –End Plate to the Cold Mass Skin as per

 (ME-369655).



Weldor






Date

5.10 Clean the Weld with a Stainless Steel Wire Brush (Fermi stock 1246-0860), Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

5.11 Record the Length from the Outer Edge of the Lead End Plate to the Outer Edge of the Non-lead End Plate after welding.

Note(s):
The measurement should be within 1/8” of the readings taken in step 4.10.

	Position of the Measurement
	Measurement in Inches
	Nominal

	Q1
	
	225.926”

	Q2
	
	225.926”

	Q3
	
	225.926”

	Q4
	
	225.926”



Technician(s)





Date

5.12 Torque the Axial Pre-Load Bolts as per Specification No. (ES-369708).



Technician(s)





Date

6.0 Electrical Inspection
6.1 Perform an electrical inspection on each of the Quadrants and the Cold Mass.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306). Measure the resistance of a Cold Mass without voltage taps.
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. Bus Magnet.

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

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

9. Turn test current on. 

10. Connect VHI  and  VLO buttons to leads as shown below.

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

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

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

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

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

16. Read resistance and record in traveler.  Voltage taps which will later be soldered to leads are listed in table for reference.
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Technician(s)
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To measure Ls and Q of a Q2 Cold Mass without voltage taps:

1. Use Agilent 4263B LCR Meter.

2. Turn power on by pushing line button.  Wait 30 seconds until display screen is lit.

3. Recall program #1.  To do this, push recall (Rcl), then push #1, then push Enter.

4. Push Auto/Hold button to release hold.

5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the level recorded in the lower right corner of the display screen is 1V or 1000 mV.  

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

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

8. Connect Hpot and Lpot buttons to leads as shown below.

· To measure Q1, connect Hpot to Q1 inner lead, and Lpot to Q1 outer lead.

· To measure Q2, connect Hpot Q2 outer lead, and Lpot to Q2 inner lead.

· To measure Q3, connect Hpot to Q3 inner lead, and Lpot to Q3 outer lead. 

· To measure Q4, connect Hpot to Q4 outer lead and Lpot to Q4 inner lead.

· To measure total, connect Hpot to Q3 inner lead, and Lpot to Q4 inner lead. 

9. Read Ls and Q from display and record in traveler.

[image: image14.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

2

6

3

B

L

C

R

 

M

E

T

E

R

L

c

u

r

H

p

o

t

L

p

o

t

H

c

u

r

A

g

i

l

e

n

t

1

 

 

 

 

 

 

 

 

2

 

 

 

 

 

 

 

3

4

 

 

 

 

 

 

 

 

5

 

 

 

 

 

 

 

6

7

 

 

 

 

 

 

 

 

8

 

 

 

 

 

 

 

9

0

 

 

 

 

 

 

 

 

 

.

 

 

 

 

 

 

 

 

-

L

i

n

e

L

s

:

 

 

x

x

x

x

Q

:

 

 

 

x

x

x

x

E

N

T

R

Y

R

c

l

A

u

t

o

H

o

l

d

E

n

t

e

r

 



[image: image15.wmf]Quadrant

H

POT

Q1 Inner Lead

L

POT

Q1 Outer Lead

H

POT

Q2 Outer Lead

L

POT

Q2 Inner Lead

H

POT

Q3 Inner Lead

L

POT

Q3 Outer Lead

H

POT

Q4 Outer Lead

L

POT

Q4 Inner Lead

H

POT

Q3 Inner Lead

L

POT

Q4 Inner Lead

Inductance

Nominal ~ 3.34 to 3.48 mH

Measurement

Connect

Quadrant 1

mH

Quadrant 2

mH



Quadrant 3

mH

Quadrant 4

mH

Nominal ~ 13.28 to 13.78 mH

Total Cold 

Mass

mH




Technician(s)





Date


[image: image16.wmf]Quadrant

H

POT

Q1 Inner Lead

L

POT

Q1 Outer Lead

H

POT

Q2 Outer Lead

L

POT

Q2 Inner Lead

H

POT

Q3 Inner Lead

L

POT

Q3 Outer Lead

H

POT

Q4 Outer Lead

L

POT

Q4 Inner Lead

H

POT

Q3 Inner Lead

L

POT

Q4 Inner Lead



Nominal ~ 4.5 to 5.2

Total Cold 

Mass



Q-Factor

Nominal ~ 4.5 to 5.2

Connect

Measurement

Quadrant 1



Quadrant 2



Quadrant 3



Quadrant 4






Technician(s)





Date

To measure the resistance of Quench Protection (Strip) Heater Circuits

1. Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.

3. Press line button to turn line on.

4. To measure the A circuit, connect INPUT HI and SENSE HI to A+ and connect INPUT LO and SENSE LO to A-.

5. To measure the B circuit, connect INPUT HI and SENSE HI to B+ and connect INPUT LO and SENSE LO to B-.

6. Push blue button (function key) once.

7. Push OHMF button.

8. Verify arrow in readout is above the 4W(  (meaning a 4 wire resistance measurement).  Note:  Although this is technically a 4 wire measurement, it is effectively a 2 wire measurement, since there are only 2 wires connected to each heater circuit.

9. Read resistance in ohms and record in traveler.
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6.2 Verify that the results in Step 6.1 are acceptable.



Approved for next Assembly Procedure.



Responsible Authority/Physicist



Date

6.3 Perform a Hipot on the Coldmass Assembly (Maximum Leakage 3(A).


Note(s):




Ensure Assembly is isolated from ANY Ground.
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

	5 KV
	Measurement(s)

	Heaters to Ground (Coils Grounded)
	




Technician(s)





Date



Note(s):




Ensure Assembly is isolated from ANY Ground.
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

	5 KV
	Measurement(s)

	Coils to Ground (Heaters Grounded)
	




Technician(s)





Date



Note(s):




Ensure Assembly is isolated from ANY Ground.
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

	Coil to Coil @ 3.0 KV
	Measurement(s)

	Quadrant 1 to Quadrant 2
	

	Quadrant 2 to Quadrant 3
	

	Quadrant 3 to Quadrant 4
	

	Quadrant 4 to Quadrant 1
	




Technician(s)





Date
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6.4 Verify that the results in Step 6.0 are acceptable.



Approved for next Assembly Procedure.



Responsible Authority/Physicist



Date

7.0 Make Quadrant Splices
7.1 If necessary, modify Quadrant Splice parts to accept protruding bullets.  Attach the Coil Splice Block #1 (MD-344908), the Coil Splice Block #2 (MD-344909), the Coil Splice Block #3 (MD-344910) and the Coil Splice Block #4 (MD-344911) to the Lead End Plate (ME-369572) as per the Final Cold Mass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).



Technician(s)





Date

7.2 Form Power Leads into slots in Coil Splice Blocks as per the Final Cold Mass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).



Technician(s)





Date

7.3 Attach the Coil Splice - Intermediate Block #1 (MD-344919), both the Coil Splice - Intermediate Block #2, #3 (MD-344920) and the Coil Splice - Intermediate Block #4A
 (MD-344921) to the Coil Splice Blocks and add all three Filler Pieces (MB-369214) and modify as needed as per the Final Cold Mass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).



Technician(s)





Date

7.4 Form Power Leads into slots in Coil Splice - Intermediate Blocks as per the Final Cold Mass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).



Technician(s)





Date

7.5 Attach the Coil Splice - Intermediate Block #4B (MD-369844) to the Coil Splice - Intermediate Block #4A as per the Final Cold Mass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).



Technician(s)





Date

7.6 Form Power Leads into slots in Coil Splice - Intermediate Blocks as per the Final Cold Mass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).



Technician(s)





Date

7.7 Attach all four Support Block Covers to the Coil Splice - Intermediate Blocks as per the Final Cold Mass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925).



Technician(s)





Date

7.8 Solder the Leads together using Kester 135 Flux (MA-369911) and Kester Solder 96/4 (MA-369904) as per LHC Cable Splice Joint Procedure (ES-369950).
 Leads should be soldered as follows:


Completed

Q1 outer to Q2 outer

Q1 inner to Q3 outer

Q2 inner to Q4 outer



Technician(s)





Date

7.9 Perform a Dry fit of the three Support Block – Bases ensuring a proper fit.  Modify as necessary.  Fit block behind cable (coil splices).  Mark cable 1/8” before end of block.  Cut the cable at the mark.  In Table 7.12, write N/A in appropriate boxes corresponding to designation of Cold Mass NOT USED.


Technician(s)





Date

7.10 Attach all three Support Block - Bases (MB-369875) and the Coil Support Block

 (MA-369215) to the Lead End Plate (ME-369572) as per the Final Cold Mass Assembly (ME-369655) and the Quadrant Splice Assembly (MD-344925). Attach Voltage Taps to each Quadrant Splice 1 or Flush with (0”) the Splice Block, Voltage Taps to each Power Lead and route wires per Coil Support Block Assembly (ME-344925).


Technician(s)





Date

7.11 In Table 7.12, write “N/A” in appropriate boxes corresponding to designation of Cold Mass NOT USED.
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Crew Chief





Date

7.12 Attach Voltage Taps to each Quadrant Splice 1” or Flush with (0”) the Splice Block, Voltage Taps to each Power Lead and route wires per Coil Support Block Assembly
 (ME-344925).

Note(s):

Use Wire Type (MA-369832) 26 Gauge Wire.

Voltage Tap Routing Pattern will differ for Q2a and Q2b.

Specific routing is shown on Coil Support Block Assembly (ME-344925).

Q2a (Voltage Tap Wires are 16 Meters long)

Q2b (Voltage Tap Wires are 3 Meters long)


[image: image28.wmf]Location

Completed

Q2a

EE1312

Q2a

EE1322

Q2b

EE1612

Q2b

EE1622

Q2a

EE1112

Q2a

EE1122

Q2b

EE1412

Q2b

EE1422

Q2a

EE1212

Q2a

EE1222

Q2b

EE1512

Q2b

EE1522

Q2a

VtdQ2a

Q2b

VtdQ2b

Q2a

VteQ2a

Q2b

VteQ2b

Label

Power Leads Q3I

Q2 outer / Q1 outer 

(1/2 Coil Tap)

1"

0"

Q3 outer / Q1 inner 

(1/4 Coil Tap)

Q4 outer / Q2 inner 

(1/4 Coil Tap)

Power Leads Q4I


Table 7.10
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7.13 Attach all three Support Block - Tops (MB-344795) to the Support Block - Base

 (MB-369875) as per Quadrant Splice Assembly (MD-344925).



Technician(s)





Date

7.14 Using Epoxy, attach two Springboard Shims (MC-369843) to the Springboard Assembly (MC-369842).  Allow Epoxy to dry.



Technician(s)





Date

7.15 Install Springboard Assembly (MC-369842) to Splice Block #4 Part B (Modified)
 (MC-369844).



Technician(s)





Date

8.0
Lead End Electrical Installations


8.1
Perform an electrical inspection on each of the individual Quadrants and the Cold Mass.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure  (ES-292306).

To measure the resistance of a Cold Mass with 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 VTd, and VLO  to VTc1 (EE1212 for Q2a or EE1512 for Q2b).

11. To measure Q2, connect VHI  to VTc1 (EE1212 for Q2a or EE1512 for Q2b), and  VLO  to VTe.

12. To measure Q3, connect VHI  to VTa1 (EE1112 for Q2a or EE1412 for Q2b), and  VLO  to VTd.

13. To measure Q4, connect VHI  to VTe, and  VLO  to VTb1 (EE1312 for Q2a or EE1612 for Q2b).

14. To measure Total, connect VHI  to VTa1 (EE1112 for Q2a or EE1412 for Q2b),  and  VLO  to VTb1 (EE1312 for Q2a or EE1612 for Q2b).

15. To measure Total with leads, connect  VHI  to Q3 inner power lead and  VLO  to Q4 inner power lead.

16. Read resistance and record in traveler.
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To measure Ls and Q of a Q2 Cold Mass with voltage taps:

1. Use Agilent 4263B LCR Meter.

2. Turn power on by pushing line button.  Wait 30 seconds until display screen is lit.

3. Recall program #1.  To do this, push recall (Rcl), then push #1, then push Enter.

4. Push Auto/Hold button to release hold.

5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the level recorded in the lower right corner of the display screen is 1V or 1000 mV.  

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

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

8. Connect Hpot and Lpot buttons to voltage taps as described below.

· To measure Q1, connect Hpot to VTd, and Lpot to VTc1 (EE1212 for Q2a or EE1512 for Q2b).

· To measure Q2, connect Hpot to VTc1 (EE1212 for Q2a or EE1512 for Q2b), and Lpot to VTe.

· To measure Q3, connect Hpot to VTa1 (EE1112 for Q2a or EE1412 for Q2b), and Lpot to VTd. 

· To measure Q4, connect Hpot to VTe and Lpot to VTb1 (EE1312 for Q2a or EE1612 for Q2b).

· To measure total, connect Hpot to VTa1 (EE1112 for Q2a or EE1412 for Q2b), and Lpot to VTb1 (EE1312 for Q2a or EE1612 for Q2b).

9.  Read Ls and Q from display and record in traveler.
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To measure the resistance of Quench Protection (Strip) Heater Circuits

1. Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.

3. Press line button to turn line on.

4. To measure the A circuit, connect INPUT HI and SENSE HI to A+ and connect INPUT LO and SENSE LO to A-.

5. To measure the B circuit, connect INPUT HI and SENSE HI to B+ and connect INPUT LO and SENSE LO to B-.

6. Push blue button (function key) once.

7. Push OHMF button.

8. Verify arrow in readout is above the 4W(  (meaning a 4 wire resistance measurement).  Note:  Although this is technically a 4 wire measurement, it is effectively a 2 wire measurement, since there are only 2 wires connected to each heater circuit.

9. Read resistance in ohms and record in traveler.

[image: image34.wmf]Q

1

Q

4

Q

3

Q

1

Q

2

H

P

3

4

5

7

A

H

I

L

O

H

e

w

l

e

t

t

P

a

c

k

a

r

d

L

i

n

e

S

E

N

S

E

I

N

P

U

T

4

W

W

O

H

M

F

 

B

u

t

t

o

n

B

l

u

e

 

(

f

u

n

c

t

i

o

n

)

 

B

u

t

t

o

n

A

+

A

-

B

-

B

+



[image: image35.wmf]Circuit

Limit

Actual Measurement

YTT1112+

YTT1112-

YTT1132+

YTT1132-

YTT1122+

YTT1122-

YTT1142+

YTT1142-

W

Circuit B

Q2a

Q2b

18.20 to 21

W

Q2b

CERN Wire Numbers

Circuit A

W

18.20 to 21

W

Q2a




Technician(s)





Date
[image: image36.wmf]STOP

STOP


XXX
8.2
Verify that the results in Step 8.1 are acceptable.



Approved for next Assembly Procedure.



Responsible Authority/Physicist



Date

X
8.3
Perform a Hipot on the Coldmass Assembly (Maximum Leakage 3(A)


Note(s):




Ensure Assembly is isolated from ANY Ground.
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

	5 KV
	Measurement(s)

	Heaters to Ground (Coils Grounded)
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Note(s):




Ensure Assembly is isolated from ANY Ground.
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Have Crew Chief verify setup and sign below before continuing.
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	5 KV
	Measurement(s)

	Coils to Ground (Heaters Grounded)
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8.4
Verify that the results in Step 8.0 are acceptable.



Approved for next Assembly Procedure.



Responsible Authority/Physicist



Date

8.5
Wrap the Springboard Assemblies in Kapton and then wrap with Kevlar String

 (MA-369912) every ½ - ¾” over Kapton.



Technician(s)





Date
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8.6 Perform an LHC Warm Measurement per (ES-344801). Changed signoff to Responsible 
Authority/Physicist.  



Responsible Authority/Physicist



Date

9.0
Leveling and Scribing the Cold Mass

9.1
Move the completed Cold Mass assembly to rollers on the granite table.  The rollers should be placed 124” apart, center to center, on the table



Technician(s)





Date


9.2
Determine and record the location at which the MINILevel (#1045 or #75) or equivalent should be mounted to the Magnet.

Distance from Lead End Plate: 


 inches.



Responsible Authority/Physicist



Date


9.3
Rotate the Magnet such that the Weld Keys are at the Horizontal.  (Tech “Top” is up)



Technician(s)





Date


9.4
Mount the Twist Measuring Fixture to the Cold Mass at the assigned position (Step 9.2). 


Level the Magnet at the assigned position. (Step 9.2).



Technician(s)





Date

9.5
At the assigned position (Step 9.2), set the Height Gauge in the V-notch of the Weld Alignment  Keys, both sides, to determine the midpoint of the Magnet off of the table.  Lock the height and put the Height Gauge aside for later use.



Technician(s)





Date

9.6
Verify the placement of the Height Gauge in the V-notch of the Weld Alignment  Keys, both sides, to determine the midpoint of the Magnet off of the table.



Crew Chief





Date


9.7
Check Mini-Level and Record measurement below.




Mini-Level measurement: 








Technician(s)





Date


9.8
Rotate the Magnet such that the Weld Keys are approximately at a 45( diagonal.
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9.9
Mount the Precision V Block to the top of the Twist Measuring Fixture.
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9.10
Place a MINILevel (#1045 or #75) or equivalent on the top surface of the V Block.



Technician(s)
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9.11
Rotate the Magnet until the MINILevel (#1045 or #75) or equivalent, reads the same as the measurement taken in step 9.7 (+/- 0.050 mm/m).

Note(s):

Ensure the MINILevel Selector Knob is in position #1.
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Date

9.12
Using Machinist’s Blue Ink, blue the area around where the lug will be placed, on both sides of the Cold Mass, and color the location of the reference center of the Cold Mass as per
 Cold Mass Welded Assembly (ME-390309).



Technician(s)





Date

9.13
Use the Height Gauge to mark scribe lines with a center position 1600mm from the Lead End Plate of the Magnet.  The Scribe Line should be 400mm long.  Make one mark on each side of the Magnet.



Technician(s)
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9.14
Measure 1591mm from the Lead End of the Magnet.  Make an Azimuthal scribe line, perpendicular to the scribe line in Step 9.13, at this location, on each side of the Magnet.  This mark should be 75mm long.



Technician(s)
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9.15
Stretch a wire from End Plate to End Plate in the horizontal plane.  Measure the distance between the Wire and the Skin every 1’ along the length.
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9.16
Roll the Cold Mass 90(.  Stretch a wire from End Plate to End Plate in the horizontal plane.  Measure the distance between the Wire and the Skin every 1’ along the length.
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9.17
Roll the Cold Mass back to the orientation such that the leads exit the lead block at the bottom of the assembly.



Technician(s)
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9.18
Using a piece of Mylar, wrap the Cold Mass at the position of the lugs.  Mark the location of the scribed centerlines and the notch in the Yoke/Skin Alignment Key.



Technician(s)





Date

9.19
Unroll the Mylar and measure the distances between the marks to confirm the scribe marks are placed 180( apart on the Cold Mass, and are accurate with respect to the key.
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Date

10.0
Production Complete

XXX
10.1
Process Engineering verify that the LHC Final Cold Mass Assembly Traveler

 (5520-TR-333498) 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
















LHC Final Cold Mass Assembly
LHC Serial No.: «SerialNo»-«ReworkID»
Notes: «Notes»
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_1181125592.xls
Sheet1

				Location		Label				Completed

		1"		Power Leads Q4I		Q2a		EE1312

						Q2a		EE1322

						Q2b		EE1612

						Q2b		EE1622

				Power Leads Q3I		Q2a		EE1112

						Q2a		EE1122

						Q2b		EE1412

						Q2b		EE1422

		0"		Q2 outer / Q1 outer (1/2 Coil Tap)		Q2a		EE1212

						Q2a		EE1222

						Q2b		EE1512

						Q2b		EE1522

				Q3 outer / Q1 inner (1/4 Coil Tap)		Q2a		VtdQ2a

						Q2b		VtdQ2b

				Q4 outer / Q2 inner (1/4 Coil Tap)		Q2a		VteQ2a

						Q2b		VteQ2b






_1189578652.xls
Sheet1

		Q-Factor						Nominal ~ 4.5 to 5.2

		Connect				Quadrant		Measurement

		HPOT		Q1 Inner Lead		Quadrant 1

		LPOT		Q1 Outer Lead

		HPOT		Q2 Outer Lead		Quadrant 2

		LPOT		Q2 Inner Lead

		HPOT		Q3 Inner Lead		Quadrant 3

		LPOT		Q3 Outer Lead

		HPOT		Q4 Outer Lead		Quadrant 4

		LPOT		Q4 Inner Lead

								Nominal ~ 4.5 to 5.2

		HPOT		Q3 Inner Lead		Total Cold Mass

		LPOT		Q4 Inner Lead






_1189578752.xls
Sheet1

		Resistance						Nominal ~ 560 to 585 mΩ

		Connect				Quadrant		Measurement

		VHI		Q1 Inner Lead		Quadrant 1		mΩ

		VLO		Q1 Outer Lead

		VHI		Q2 Outer Lead		Quadrant 2		mΩ

		VLO		Q2 Inner Lead

		VHI		Q3 Inner Lead		Quadrant 3		mΩ

		VLO		Q3 Outer Lead

		VHI		Q4 Outer Lead		Quadrant 4		mΩ

		VLO		Q4 Inner Lead

								Nominal ~ 2.305 Ω

		VHI		Q3 Inner Lead		Total Cold Mass		Ω

		VLO		Q4 Inner Lead






_1189578623.xls
Sheet1

		Inductance						Nominal ~ 3.34 to 3.48 mH

		Connect				Quadrant		Measurement

		HPOT		Q1 Inner Lead		Quadrant 1		mH

		LPOT		Q1 Outer Lead

		HPOT		Q2 Outer Lead		Quadrant 2		mH

		LPOT		Q2 Inner Lead

		HPOT		Q3 Inner Lead		Quadrant 3		mH

		LPOT		Q3 Outer Lead

		HPOT		Q4 Outer Lead		Quadrant 4		mH

		LPOT		Q4 Inner Lead

								Nominal ~ 13.28 to 13.78 mH

		HPOT		Q3 Inner Lead		Total Cold Mass		mH

		LPOT		Q4 Inner Lead






_1154159381.xls
Sheet1

		Inductance						Nominal ~ 3.34 to 3.48 mH

		Voltage Tap Serial Numbers						Total

		FermiLab		CERN		Quadrant

		VTc2Q2a		EE1222		Quadrant 1		mH

		VTdQ2a		EMPTY

		VTc2Q2a		EE1222		Quadrant 2		mH

		VTeQ2a		EMPTY

		VTdQ2a		EMPTY		Quadrant 3		mH

		VTa2Q2a		EE1122

		VTb1Q2a		EE1312		Quadrant 4		mH

		VTeQ2a		EMPTY

								Nominal ~ 13.28 to 13.78 mH

		Total Cold Mass						mH






_1154175331.xls
Sheet1

		Resistance						Nominal ~ 560 to 585 mW

		Voltage Tap Serial Numbers						Total

		FermiLab		CERN		Quadrant

		VTc2Q2a		EE1222		Quadrant 1		mW

		VTdQ2a		EMPTY

		VTc2Q2a		EE1222		Quadrant 2		mW

		VTeQ2a		EMPTY

		VTdQ2a		EMPTY		Quadrant 3		mW

		VTa2Q2a		EE1122

		VTb1Q2a		EE1312		Quadrant 4		mW

		VTeQ2a		EMPTY

		Total Cold Mass through Taps				Nominal         ~ 2.305 W		W

		Total Cold Mass through Leads						W






_1154159483.xls
Sheet1

		Q-Factor						Nominal ~ 4.5 to 5.2

		Voltage Tap Serial Numbers						Total

		FermiLab		CERN		Quadrant

		VTc2Q2a		EE1222		Quadrant 1

		VTdQ2a		EMPTY

		VTc2Q2a		EE1222		Quadrant 2

		VTeQ2a		EMPTY

		VTdQ2a		EMPTY		Quadrant 3

		VTa2Q2a		EE1122

		VTb1Q2a		EE1312		Quadrant 4

		VTeQ2a		EMPTY

								Nominal ~ 4.5 to 5.2

		Total Cold Mass






_1139295951.xls
Sheet1

		CERN Wire Numbers				Circuit		Limit		Actual Measurement

		Q2a		YTT1112+		Circuit A		18.20 to 21W		W

				YTT1112-

		Q2b		YTT1132+

				YTT1132-

		Q2a		YTT1122+		Circuit B		18.20 to 21W		W

				YTT1122-

		Q2b		YTT1142+

				YTT1142-
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		CERN Wire Numbers				Circuit		Limit		Actual Measurement

		Q2a		YTT1112+		Circuit A		18.20 to 21W		W

				YTT1112-

		Q2b		YTT1132+

				YTT1132-

		Q2a		YTT1122+		Circuit B		18.20 to 21W		W

				YTT1122-

		Q2b		YTT1142+

				YTT1142-






