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Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub traveler binder to production.
1.0
General Notes
1.1
White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves

 (Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts after the parts have been prepared/cleaned.

1.2
All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.

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

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

1.5
All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.

1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.7
Cover the 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
Rotating and Scribing the Coldmass


3.1
Place the Cold Mass on the Granite Table, with the Keys Horizontal.



Technician(s)





Date


3.2
Measure the Key Center with Height Gauge and confirm with the opposite side.



Height







Technician(s)





Date


3.3
Lock the Height Gauge at the Height of the Keys.



Technician(s)





Date


3.4
Measure the Length of the Cold Mass.



Length







Technician(s)





Date


3.5
Rotate the Coldmass 45( Clockwise (as viewed from the Lead End, or NON-IP End).



Note(s):

If the Cold Mass is rotated correctly, the Power leads will be at the bottom of the Cold Mass.



Technician(s)





Date

3.6
Install the three point leveling apparatus on the keys of the cold mass at the center of the cold mass.



Technician(s)





Date

3.7
Use a 45( Support and Mini-level to verify the Coldmass is at the correct angle.
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View from the Lead End



Technician(s)





Date

3.8
Verify the Coldmass has been rotated as per the Q2/P1 Coldmass Final Assembly
 (ME-390138).



Crew Chief





Date

3.9
Spray Machinist ink in the area where the scribe lines will be applied as per the Q2/P21 Final Assembly (ME-390138).



Technician(s)





Date

3.10
Scribe a vertical mark at the length from step 3.4 divided by 2 on both sides as per the Q2/P21 Final Assembly (ME-390138).



Technician(s)





Date

3.11
Use the Height Gauge to scribe horizontal lines at 1440mm from the center vertical scribe on both sides as per the Q2/P21 Final Assembly (ME-390138).



Technician(s)





Date

3.12
Scribe Vertical Lines on both sides as per the Q2/P21 Final Assembly (ME-390138) using film on the Cold Mass.



Technician(s)





Date

4.0
IP End Dome Preparation and Installation
4.1
Clean the NON-Lead End Plate with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

4.2
Clean the IP End Dome (MD-390053) with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

Attach the Leak Check for the Component Below
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Technician(s)





Date

4.3
Install the IP End Dome (MD-390053) on the NON-Lead End Pate as per the LHC Q2/P1 Coldmass Assembly (ME-390138).

[image: image3.wmf]NON-IP

End Dome

IP End Dome

PM1

PM1

PM2

PM4

PM3

Capped

PM4

PM2



Note(s):

Pass the Strain Gauge wires through PM2 in the IP End Dome.



Technician(s)





Date

4.4
Verify the IP End Dome (MD-390053) is on the NON-Lead End Plate as per the LHC Q2/P1 Coldmass Assembly (ME-390138).



Lead Person





Date

4.5
Weld the IP End Dome (MD-390053) on the NON-Lead End Plate as per the LHC Q2/P1 Coldmass Assembly (ME-390138).



Weldor






Date

4.6
Clean the Weld using a Stainless Steel Brush, Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

4.7
Inspect the IP End Dome (MD-390053) Weld to the NON-Lead End Plate as per the LHC Q2/P1 Coldmass Assembly (ME-390138).



Inspector





Date

5.0
NON-IP End Dome Preparation and Installation
5.1
Clean the Lead End Plate with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

5.2
Clean the NON-IP End Dome with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

Attach the Leak Check for the Component Below
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Technician(s)





Date

5.3
Install the NON-IP End Dome (MD-390232) on the Lead End Pate as per the LHC Q2/P1 Coldmass (ME-390138).
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Note(s):

Pass the Main Bus and small connector with 4 wires for lead protection through PM1.

Pass the Heater Leads, Thermometer Leads, Quench Protection Heater Leads and the leads for the Pressure Transducer through PM2.

Pass the Quench Characterization Leads (Voltage Taps) through PM4.



Technician(s)





Date

5.4
Verify the NON-IP End Dome (MD-390232) is on the Lead End Plate as per the LHC Q2/P1 Coldmass (ME-390138).



Lead Person





Date

5.5
Weld the NON-IP End Dome (MD-390232) on the Lead End Plate as per the LHC Q2/P1 Coldmass (ME-390138).



Weldor






Date

5.6
Clean the Weld using a Stainless Steel Brush, Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

5.7
Inspect the NON-IP End Dome (MD-390232) Weld to the Lead End Plate as per the LHC Q2/P1 Coldmass (ME-390138).



Inspector





Date

6.0
Beam Tube Preparation and Installation.
6.1
Clean the outside of the Beam Tube (ME-369746) with Ethyl Alcohol


 (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

6.2
Apply 3 layers of 1” x 2 mil Butt lapped Self Adhesive Kapton (MA-106778) with the seams off set by 1/3” in accordance with the Insulated Beam Tube Assembly for P1
 (ME-369746).



Technician(s)





Date

6.3
Verify the Kapton (MA-106778) was applied in accordance with the Insulated Beam Tube Assembly for P1 (ME-369746).



Technician(s)





Date

6.4
Measure the Distance from End Dome to End Dome, at the Beam Tube Aperture.



Distance





mm
(Nominal 6020mm)



Required Length of Beam Tube (Distance + 210mm)



mm



Lead Person





Date

6.5
Cut the Beam Tube (ME-369746) to the length calculated in step 6.4.  Trim the Kapton as needed for 195mm Kapton to the Lead End, and 15mm Kapton to the Return End.

Attach the Leak Check for the Component Below
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Lead Person





Date

6.6
Deburr the Beam Tube (ME-369746) at both ends as needed.



Technician(s)





Date

6.7
Clean the inside of the Beam Tube (ME-369746) with Ethyl Alcohol


 (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Note(s):

Pass Kimwipes through the Beam Tube as many times as needed till, no dirt or debris is on the kimwipe.



Technician(s)





Date

6.8
Verify the Beam Tube meets the standards set in (ME-369746), for Cleanliness, length, Amount and Location of Kapton and that the Beam Tube Ends have been properly deburred.



Length of Beam Tube




mm



Inspector





Date

6.9
Clean the Teflon Cone with Ethyl Alcohol (Fermi stock 1920 0550) and Kimwipes
 (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date


6.10
Install Beam Tube (ME-369649) from the NON-Lead End using the Teflon Cone.



Technician(s)





Date

7.0
Weld the Beam Tube Assembly

7.1
Clean the IP End of the Beam Tube Assembly (MC-369746), Beam Tube Flange Weldment (MC-390015) and the IP End Dome (MD-390053) using Ethyl Alcohol
 (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

Attach the Leak Check for the NON-IP End Dome (MC-390232) below
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Technician(s)





Date

7.2
Weld the Beam Tube Flange (MC-390015) on the IP End Dome (MD-390053) in accordance with the Q2/P1 Final Cold Mass Assembly (ME-390138).



Weldor






Date

7.3
Weld the Beam Tube Flange (MC-390015) on the IP End of the Beam Tube Assembly (MC-369746) in accordance with the Q2/P1 Final Cold Mass Assembly (ME-390138).



Weldor






Date

7.4
Clean the IP End of the Beam Tube Assembly (MC-369746), Beam Tube Flange Weldment (MC-390015) and the IP End Dome (MD-390053) with a Stainless Steel Brush, Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

7.5
Clean the NON-IP End of the Beam Tube (MC-369746), Differential Expansion Bellows Assembly (MC-390015) and NON-IP End Dome (MC-390232) using Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

7.6
Weld the Differential Expansion Bellows (MC-390015) on the NON-IP End Dome (MC390232) in accordance with the Q2/P1 Final Cold Mass Assembly (ME-390138).



Weldor






Date

7.7
Weld the Differential Expansion Bellows (MC-390015) on the NON-IP End of the Beam Tube in accordance with the Q2/P1 Final Cold Mass Assembly (ME-390138).



Weldor






Date

7.8
Clean the NON-IP End of the Beam Tube (ME-369746), Differential Expansion Bellows Assembly (MC-390015) and NON-IP End Dome (MC-390232) with a Stainless Steel Brush, Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

8.0
Electrical Inspection
8.1
Perform an Electrical Inspection.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure ES-292306.

Note(s):
Coils in the free state during an electrical inspection shall be at least 150 mm (6") away from any conductive material (i.e., surface of the coil preparation / storage table).

Electrical connections to the coil leads shall be 305 mm ± 13 mm (12" ± .5") away from the end of the coil to be tested.

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

Caution:

Before applying power to the Valhalla 4300B, ensure that the test current is OFF.

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.  An unsafe signal indicates a test current is still being generated.

Valhalla 4300B settings:

Power must be on for 30 minutes before testing.

Test Current




OFF

Power 





ON

Full Scale Voltage 



20mv

Amp Selector Knob 



.10 A
Temperature Compensator 


ON

Test Current 




ON (testing)

Test Current 




ON (testing)

Hp 4263B:

Function 




"Ls-Q" selected



Record the Serial Number of the test equipment used.




Valhalla









HP 4263b






Resistance Limits
Inner
Outer
Total
Pass
Fail


240m( to 265m(
310m( to 340m(
550m( to 605m(



Quadrant 1
Inner







Outer







Total






Quadrant 2
Inner







Outer







Total






Quadrant 3
Inner







Outer







Total






Quadrant 4
Inner







Outer







Total






Magnet
Limit
2.20( to 2.42(





Quadrant #1

Inductance Limits
Inner
Outer
Total
Pass
Fail


520 to 535 mH
860 to 875 mH
2.25 to 2.40 H



Inner






Outer






Total






(Q) Limits
3.90 to 4.10
3.10 to 3.3 
4.65 to 4.85
Pass
Fail

Inner






Outer






Total






Quadrant #2

Inductance Limits
Inner
Outer
Total
Pass
Fail


520 to 535 mH
860 to 875 mH
2.25 to 2.40 H



Inner






Outer






Total






(Q) Limits
3.90 to 4.10
3.10 to 3.3 
4.65 to 4.85
Pass
Fail

Inner






Outer






Total






Quadrant #3

Inductance Limits
Inner
Outer
Total
Pass
Fail


520 to 535 mH
860 to 875 mH
2.25 to 2.40 H



Inner






Outer






Total






(Q) Limits
3.90 to 4.10
3.10 to 3.3 
4.65 to 4.85
Pass
Fail

Inner






Outer






Total






Quadrant #4

Inductance Limits
Inner
Outer
Total
Pass
Fail


520 to 535 mH
860 to 875 mH
2.25 to 2.40 H



Inner






Outer






Total






(Q) Limits
3.90 to 4.10
3.10 to 3.3 
4.65 to 4.85
Pass
Fail

Inner






Outer






Total








Inspector





Date


8.2
Perform a Volt Tap continuity check.

CVT
Module
Pin
Continuity

P = Pass

O = Open

Q4IL
M1
1


Q4I2a
M1
2


Q4I10b
M1
3


Q4I11a
M1
4


Q4I11c
M1
5


Q4I11d
M2
5


Q4I11b
M2
4


Q4I12a
M2
3


Q4I12c
M2
2


Q4I12d
M2
1


Q4I12b
M3
1


Q4I13b
M3
2


Q4I14a
M3
3


Q4I14c
M3
4


Q4I14d
M3
5


Q4I14b
M4
5


Q4IRS
M4
4


Q4IORS
M4
3


Q4O16a
M4
2


Q4O16c
M4
1


Q4O16d
M5
1


Q4O16b
M5
2


Q4O15a
M5
3


Q4O15c
M5
4


Q4O15d
M5
5


Q4O15b
M6
5


Q4O14a
M6
4


Q4O1d
M6
3


Q4O1b
M6
2




Inspector





Date


8.3
Perform a Volt Tap continuity check.

CVT
Module
Pin
Continuity

P = Pass

O = Open

Q2IS
M6
1


Q2I2a
M7
1


Q2I10b
M7
2


Q2I11a
M7
3


Q2I11c
M7
4


Q2I11d
M7
5


Q2I11b
M8
5


Q2I12a
M8
4


Q2I12c
M8
3


Q2I12d
M8
2


Q2I12b
M8
1


Q2I13b
M9
1


Q2I14a
M9
2


Q2I14c
M9
3


Q2I14d
M9
4


Q2I14b
M9
5


Q2IRS
M10
5


Q2IORS
M10
4


Q2O16a
M10
3


Q2O16c
M10
2


Q2O16d
M10
1


Q2O16b
M11
1


Q2O15a
M11
2


Q2O15c
M11
3


Q2O15d
M11
4


Q2O15b
M11
5


Q2O14a
M12
5


Q2O1d
M12
4


Q2O1b
M12
3


Q2OS
M12
2




Inspector





Date


8.4
Perform a Volt Tap continuity check.

CVT
Module
Pin
Continuity

P = Pass

O = Open

Q1O1b
M12
1


Q1O1d
M13
1


Q1O14a
M13
2


Q1O15b
M13
3


Q1O15d
M13
4


Q1O15c
M13
5


Q1O15a
M14
5


Q1O16b
M14
4


Q1O16n
M14
3


Q1O16m
M14
2


Q1O16d
M14
1


Q1O16c
M15
1


Q1O16a
M15
2


Q1IORS
M15
3


Q1IRS
M15
4


Q1I14b
M15
5


Q1I14d
M16
5


Q1I14c
M16
4


Q1I14a
M16
3


Q1I13b
M16
2


Q1I12b
M16
1


Q1I12d
M17
1


Q1I12c
M17
2


Q1I12a
M17
3


Q1I11b
M17
4


Q1I11d
M17
5


Q1I11c
M18
5


Q1I11a
M18
4


Q1I10b
M18
3


Q1I2a
M18
2


Q1IS
M18
1




Inspector





Date


8.5
Perform a Volt Tap continuity check.

CVT
Module
Pin
Continuity

P = Pass

O = Open

Q3O1b
M19
1


Q3O1d
M19
2


Q3O14a
M19
3


Q3O15b
M19
4


Q3O15d
M19
5


Q3O15c
M20
5


Q3O15a
M20
4


Q3O16b
M20
3


Q3O16n
M20
2


Q3O16m
M20
1


Q3O16d
M21
1


Q3O16c
M21
2


Q3O16a
M21
3


Q3IORS
M21
4


Q3IRS
M21
5


Q3I14b
M22
5


Q3I14d
M22
4


Q3I14c
M22
3


Q3I14a
M22
2


Q3I13b
M22
1


Q3I12b
M23
1


Q3I12d
M23
2


Q3I12c
M23
3


Q3I12a
M23
4


Q3I11a
M23
5


Q3I11d
M24
5


Q3I11c
M24
4


Q3I11a
M24
3


Q3I10b
M24
2


Q3I2a
M24
1


Q3IL
M25
1


Q4OS
M25
2


Q1OS
M25
3


Q3OS
M25
4




Inspector





Date

9.0
Production Complete


9.1
 Process Engineering verify that the Large Hadron Collider Cryostat and Final Assembly Traveler (TR-333584) 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

9.2
Attach the Process Engineering “O.K. to Proceed” Tag to the LHC Shipping Assembly.



Process Engineering/Designee



Date
















LHC Cold Mass Final Assembly 
LHC Serial No.
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