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	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	10/15/02

	
	
	
	
	

	A
	6.5
	Modified Step.  Changed MiniLevel Tolerance to +/- 0.05 mm/m per Tom Page.
	1513
	7/17/03

	
	6.10
	Modified Step.  Changed MiniLevel Tolerance to +/- 0.05 mm/m per Tom Page.
	
	

	
	7.18
	Modified Step.  Changed to “Cut Q2b Quadrant 4 Lead at end of splice per Drawing (ME-369895).”
	
	

	
	7.22
	Modified Step.  Added Picture to show all three Bus Leads. (13kA, 5kA 8kA)
	
	

	
	7.29.2
	Modified Step.  Changed End of step to read “…Figure 7.29.2-A below.”  Corrected Picture to reflect accurate wiring diagram. Per DR No. HGQ-0374.
	
	

	
	7.36
	Modified Step.  Changed MiniLevel Tolerance to +/- 0.05 mm/m per Tom Page.
	
	

	
	8.1
	Modified Step.  Added Voltage Tap Serial Numbers to Tables.
	
	

	
	11.11
	Added Step.  “Tack weld the corrector mounting hardware in place as per Q2 Coldmass Welded Assembly (ME-390309).”
	
	

	
	11.13
	Added Step.  “Mount and adjust the Shipping restraint screws.”
	
	

	
	13.1
	Modified Step.  Added Voltage Tap Serial Numbers to Tables.
	
	

	
	14.1
	Modified Step.  Added new wire information for installation of Hypertronics per Mike Lamm.
	
	

	
	14.2
	Modified Step.  Added new wire information for installation of Hypertronics per Mike Lamm.
	
	

	
	
	
	
	

	B
	6.11
	Added Step.  “Perform a Stretched Wire Verification Measurement.”
	1578
	1/15/04

	
	7.1
	Removed Step.  “Obtain Lead Bus (ME-369825).  Inspect Bus for damaged or broken areas.  Clean Bus using lint free Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300).”  Moved to Q2 Insulated Bus Assembly Traveler (333721) per LMQXB04.  Step 5.3
	
	

	
	7.2
	Removed Step.  “Obtain parts for Bus Assembly (ME-369826) and assemble per Q2 Module Assembly Insulated Bus Assembly (ME-369826).”  Moved to Q2 Insulated Bus Assembly Traveler (333721) per LMQXB04.  Step 5.4
	
	

	
	7.3
	Removed Step.  “Verify Bus Assembly (ME-369826) is assembled correctly per Q2 Module Assembly Insulated Bus Assembly (ME-369826).”  Moved to Q2 Insulated Bus Assembly Traveler (333721) per LMQXB04.  Step 5.5
	
	

	
	7.4
	Removed Step.  “Hipot the 5kA Lead Bus to the 8kA and 13 kA Lead Busses on table before inserting into magnets.  Power the 5kA bus to 5000V and ground the 13kA Lead Bus and the 8kA Lead Bus.

(Max. Leakage < 0.5(A).”  Moved to Q2 Bus Assembly Traveler (333721) per LMQXB04.  Step 5.6
	
	

	
	7.5
	Removed Step.  “Hipot the Corrector Magnet (MD-390312) Busses at 5kV before inserting into magnet in both the parallel and checkerboard configurations as shown below.  Corrector Wires not shaded should be at high potential, while those shaded should be connected to each other and grounded.  (Max. Leakage < 0.5(A)”  Moved to Q2 Bus Assembly Traveler (333721) per LMQXB04.  Step 5.7
	
	

	
	7.22
	Modified Step.  Added a “Floating” Column Header to Table 7.22 and “RTD’s and Warm-up Heaters” in that column.
	
	

	
	7.23
	Modified Step.  Added Note.  “All wires in this table have been previously soldered to the Magnet except for the Cryogenic (warm-up) Heater Wires.”  Modified Table 7.23.  Added CERN Labels per Rodger Bossert.  Added Technician Signoff per LQXB04.
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	B

(Continued)
	7.27
	Modified Step.  Added “Attach Instrumentation Bus Channel Lock

(MB-369937) to Q2b Non Lead End as per Q2 Module Assembly

(ME-369895, page 4 of 4)”
	1578

(Continued)
	1/15/04

	
	7.30
	Modified Step.  Changed resistance check of RTD’s and Warm-up Heaters per Rodger Bossert. New Step 7.25.
	
	

	
	7.31
	Modified Step.  Changed hipot of RTD’s and Warm-up Heaters per Rodger Bossert. New Step 7.26.
	
	

	
	8.0
	Modified Step.  Changed electrical procedure specifications per Rodger Bossert.  Added new tables with CERN Labels and new pictures.
	
	

	
	11.3
	Modified Step.  Changed to “Install Spider Assembly (MC-430044) to protect wires.”  Removed checkboxes and added Responsible Authority signoff.
	
	

	
	11.8
	Removed Step.  “Install Spider Assemblies (MC-369885) to protect wires/bus, if necessary.”
	
	

	
	13.0
	Modified Step.  Changed electrical procedure specifications per Rodger Bossert.  Added new tables with CERN Labels and new pictures.
	
	

	
	15.0
	Modified Step.  Changed electrical procedure specifications per Rodger Bossert.  Added new tables with CERN Labels and new pictures.
	
	

	
	
	
	
	

	C
	1.4
	Removed Step.  “All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.”
	1602
	4/7/04

	
	7.26
	Modified Step.  Modified table.  Removed row to record Temperature of Building (+/- 5().  Not necessary for hipots.
	
	

	
	7.30
	Added Step.  “Ensure that the MCBX Corrector Magnet (MD-390312) is against the Mount Hardware and the bolts are “snug”, before leveling and rotating.”
	
	

	
	7.36
	Added Step  “Attach Voltage Tap Wires to Corrector Magnet (MD-390312) as per Q2 Module Assembly (ME-369895).”
	
	

	
	10.12
	Modified Step.  Changed to “Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5(A).”
	
	

	
	11.14
	Added Step.  “Undo Clamps.”
	
	

	
	11.15
	Added Step.  “Perform a stretched wire measurement of the system to align the Cold Mass within ( .2 mR”
	
	

	
	
	
	
	

	D
	7.23
	Modified Step.  Changed to “Install Warm-up Heaters (ME-369834) to the Lead Ends and Non-Lead Ends of Q2a and Q2b as per Q2 Module Assembly (ME-369895).” Per LMQXB06.
	1636
	7/14/04

	
	7.26
	Modified Step.  Added “Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.”  Modified Tables.
	
	

	
	8.1
	Modified Step.  Added new method of measuring Ls &Q per Rodger Bossert.
	
	

	
	8.4
	Modified Step.  Added Responsible Authority signoff per LMQXB06.
	
	

	
	9.4
	Removed Step.  Moved to 9.1.
	
	

	
	9.10
	Removed Step.  Moved to new 9.6.
	
	

	
	11.0
	Added Note.  “Ensure that a protective sleeve is placed inside the bellows between the convolutions and the bracket to prevent damage to the convolutions.”  per DR No. HGQ-0423.
	
	

	
	11.3
	Removed Step.  “Install Spider Assembly (MC-430044) to protect wires.” Per LMQXB06/Rodger Bossert.
	
	

	
	11.13
	Modified Step.  Added “(Weld Specification ES-333781)”
	
	

	
	11.14
	Modified Step.  Changed to “Undo the Cold Mass / Cryostat Station Support & Clamping Fixture (ME-369768).”
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	D

(Continued)
	13.1
	Modified Step.  Added new method of measuring Ls &Q per Rodger Bossert.
	1636

(Continued)
	7/14/04

	
	13.3
	Modified Step.  Added “Have Crew Chief verify setup and sign below before continuing.”
	
	

	
	13.4
	Modified Step.  Added Responsible Authority signoff per LMQXB06.
	
	

	
	14.2
	Modified Step.  Added Technician Signoff per LMQXB06.
	
	

	
	15.1
	Modified Step.  Added new method of measuring Ls &Q per Rodger Bossert.
	
	

	
	15.3
	Modified Step.  Modified Table.
	
	

	
	
	
	
	

	E
	5.2
	Modified Step.  Changed + / - 2 mm to +4 / -0 per LMQXB07.
	1659
	12/15/04

	
	7.17
	Modified Step.  Added “Have Crew Chief verify setup and sign below before continuing.”  per Jim Rife.
	
	

	
	8.0
	Modified Electrical Inspection per Rodger Bossert.
	
	

	
	8.2
	Modified Step.  Added Picture of Corrector Bus Leads.  Modified Table.
	
	

	
	10.3
	Added Step.  “Prepare the Beam Tube insertion area with .003” Kapton Tape.”
	
	

	
	13.0
	Modified Electrical Inspection per Rodger Bossert.
	
	

	
	13.2
	Modified Step.  Added Picture of Corrector Bus Leads.  Modified Table.
	
	

	
	15.0
	Modified Electrical Inspection per Rodger Bossert.
	
	

	
	15.2
	Modified Step.  Added Picture of Corrector Bus Leads.  Modified Table.
	
	

	
	
	
	
	

	F
	1.6
	Added Step.  “Protect the bellows during all stages of production.”  DR No. HGQ-0500.
	1712
	2/28/05

	
	6.11
	Modified Step.  Changed signoff to Responsible Authority/Physicist.
	
	

	
	7.18
	Modified Step.  Added “Add a 20 gauge wire to the Instrumentation Wire bundle and label it as “Spare””.  Per production request.
	
	

	
	11.10
	Modified Step.  Changed signoff to Responsible Authority/Physicist.
	
	

	
	13.3
	Modified Step.  Removed Responsible Authority signoff per production request.
	
	

	
	15.0
	Modified Step.  Removed electrical checks that are previously performed by MTF, per production request.
	
	

	
	
	
	
	

	G
	3.2
	Added Step.  “Attach Certificate of Conformity for MCBX Corrector Magnet and ensure that it is complete.” per LMQXB09.
	1734
	10/5/05

	
	7.18
	Modified Step.  Changed to “Hipot the 5kA Lead Bus to all other components at 5 kV.  Ensure that all Magnet components (i.e. both Yokes, all Coils, RTD’s, Warm-up Heaters, Strip Heaters and 8kA Bus) are grounded.

(Max. Leakage < 3(A)” and removed “Floating Column”, per Damon Bice.
	
	

	
	7.37
	Removed Step.  “Attach Voltage Tap Wires to Corrector Magnet 
(MD-390312) as per Q2 Module Assembly (ME-369895).”
	
	

	
	7.37
	Added Step.  “Solder MCBX Corrector Magnet Voltage Tap Wires 
(MA-369832) to Corrector Magnet (MD-390312) as per Q2 Module Assembly (ME-369895).”
	
	

	
	7.39
	Removed Step.  “Solder MCBX Corrector Magnet Voltage Tap Wires 
(MA-369832) as per Q2 Module Assembly (ME-369895).”
	
	

	
	8.1
	Modified Step.  Modified Electrical Table.  Removed “Voltage Tap Serial Numbers”.
	
	

	
	8.1
	Modified Step.  Added Nominal Resistances for the Q2a and Q2b Redundant Voltage Taps.
	
	

	
	8.3
	Modified Step.  Modified Table.  Added “SPARE” per LMQXB09.
	
	

	
	10.13
	Added Step.  “Measure and verify Beam Tube length is 12,610 ((2mm).  Record Actual Beam Tube Length below.”
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	G

(Continued)
	11.1
	Removed Step.  “Reposition the IP End Dome as shown in Q2 Cold Mass Welded Assembly (ME-390309) using the Horizontal Witness Line from step 9.5.”  Combined it with step 11.2.  (New Step 11.1)
	1734

(Continued)
	10/5/05

	
	11.5
	Removed Step.  “Reposition the Non-IP End Dome as shown in Q2 Cold Mass Welded Assembly (ME-390309) using the Horizontal Witness Line from step 9.11.”  Combined with step 11.6.  (New Step 11.5)
	
	

	
	11.11
	Modified Step.  Changed to “Mark / Layout and adjust the Shipping Restraint Nuts (MC-390294).” per Damon Bice.
	
	

	
	11.12
	Added Step.  “Weld the Shipping Restraint Nuts (MC-390294) to the Corrector.” per Damon Bice.
	
	

	
	11.13
	Added Step.  “Install and adjust the Shipping Restraint Screws (MC-390230).” per Damon Bice.
	
	

	
	12.0
	Modified Steps.  Modified Steps per LHC Cryostat Production Engineer.
	
	

	
	12.13
	Added Step.  “Perform a Stretched Wire Verification Measurement.” Per LMQXB08.
	
	

	
	13.1
	Modified Step.  Added Nominal Resistances for the Q2a and Q2b Redundant Voltage Taps.
	
	

	
	15.1
	Modified Step.  Added Nominal Resistances for the Q2a and Q2b Redundant Voltage Taps.
	
	

	
	15.2
	Modified Step.  Added Note. “Ensure that at least one hour has elapsed since the installation of the Hypertronics Connector and that the Flux remover has dried/evaporated before continuing with the HiPot.”  Per DR No.4281.
	
	

	H
	11.7
	Move step now becomes new step. After 11.6, an additional step is needed to perform a hipot from coils to ground @5kv. This test should be done with everything else grounded. I.E. heaters, RTD’s, through bus etc.
	1801
	6/26/06

	
	11.10
	After step 11.9, an additional step is needed to perform a hipot from coils to ground @5kv. This test should be done with everything grounded. I.E. heaters, RTD’s through bus etc.
	
	

	
	11.14
	After 11.9, an additional step should be added to install center body tube, shimming accordingly. 
	
	

	
	13.1
	Page 56 Inductance Table, switch Quadrant #3 Lpot and Hpot.                   (see LMQXB10-0)
	
	

	
	13.4
	Added Responsible Authority/Physicists sign-off. 
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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

1.2 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.

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

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

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

1.6 Protect the Bellows during all stages of production.

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 Q2 Module Alignment
3.1 Record the serial number for each Magnetic Component Assembly.

Q2a Serial Number: 
MQXB




Q2b Serial Number: 
MQXB





MCBX Serial Number: 







[image: image1.wmf]STOP

STOP




Responsible Authority/Physicist



Date

[image: image2.wmf]STOP

STOP


3.2 Attach Certificate of Conformity for MCBX Corrector Magnet and ensure that it is complete.


Crew Chief





Date

3.3 File the End Plate Welds, and Alignment Welds at the Non-Lead End of Coldmass Q2a to allow Center Body Tube (MC-390112) to fit properly.



Technician(s)





Date

4.0 Q2a Magnet Placement (Module Assembly Tooling)

4.1 Configure tooling for Q2a/Q2b Cold Mass assembly per (ME-369768).



Technician(s)





Date

4.2 Configure tooling for Corrector Mounting per (ME-369780), 13.780 Diameter Corrector Magnet.



Technician(s)





Date

4.3 Configure tooling for End Dome Mounting per (ME-369765, View F-F) (Insert Item 22).



Technician(s)





Date

4.4 Move the Q2a Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest the East End of ICB, with the Lead End of the Magnet facing East as per Q2 Cold Mass Welded Assembly (ME-390309).



Technician(s)





Date

4.5 Rotate the Q2a Cold Mass, such that the Weld Keys are approximately at a 45( diagonal.
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Technician(s)





Date

4.6 Slide the Center Body Tube (MC-390112) over Return End of Q2a Coldmass as per
 Q2 Cold Mass Welded Assembly (ME-390309).



Technician(s)





Date

5.0 Q2b Magnet Placement (Module Assembly Tooling)

5.1 Move the Q2b Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest the West End of ICB, with the Lead End of the Magnet Facing West as per Q2 Cold Mass Welded Assembly (ME-390309).



Technician(s)





Date

5.2 Position the Cold Masses so that the distance from the magnetic center of Q2a Cold Mass to the magnetic center of Q2b Cold Mass as denoted by the markings on the OD of the Cold Mass is 6524mm +4 /- 0 mm 


Note(s):
Needs to be the warm magnetic offset 6519.6 mm, plus 3/16” (4.4mm) allowance for weld shrinkage.



Technician(s)





Date

5.3 Rotate the Q2b Cold Mass such that the Weld Keys are approximately at a 45( diagonal.
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Technician(s)





Date

6.0 Q2a / Q2b Module Alignment

Q2a

6.1 Determine and record the location at which the level gauge should be mounted to the Cold Mass.



Distance from Lead End Plate: 


 inches.

[image: image5.wmf]STOP

STOP




Responsible Authority/Physicist



Date

6.2 Mount the Twist Measuring Fixture to the Q2a Cold Mass at the assigned position.



Technician(s)





Date

6.3 Mount the Precision V Block to the top of the Twist Measuring Fixture.



Technician(s)





Date

6.4 Place the Mini Level on the top surface of the V Block.



Technician(s)





Date

6.5 Rotate the Q2a Cold Mass until the Mini Level reads Horizontal 0.00 mm/m

 (+/- 0.05 mm/m).


Note(s):


Mini Level should be “zeroed” at reference stand location before this operation.



Technician(s)





Date

Q2b

6.6 Determine and record the location at which the level gauge should be mounted to the Q2b Cold Mass.



Distance from Lead End Plate: 


 inches.

[image: image6.wmf]STOP

STOP




Responsible Authority/Physicist



Date

6.7 Mount the Twist Measuring Fixture to the Q2b Cold Mass at the assigned position.



Technician(s)





Date

6.8 Mount the Precision V Block to the top of the Twist Measuring Fixture.



Technician(s)





Date

6.9 Place the Mini Level on the top surface of the V Block.



Technician(s)





Date

6.10 Rotate the Q2b Cold Mass until the Mini Level reads Horizontal 0.00mm/m

 (+/- 0.05 mm/m).


Note(s):


Mini Level should be “zeroed” at reference stand location before this operation.



Technician(s)





Date

6.11 Perform a Stretched Wire Verification Measurement.

[image: image7.wmf]STOP

STOP




Responsible Authority/Physicist



Date

7.0 Bus & Instrumentation Connection and Assembly


Note(s):
Figure “7.0-A” shows the configuration of magnet and corrector bus leads in a Q2 Magnet.

[image: image8.wmf]
Figure 7.0-A

7.1 Slide Completed Bus Assembly (ME-369826) into Q2 as per Q2 Module Assembly
 (ME-369895).



Technician(s)





Date

7.2 Connect the Bus Housing Lock (MB-369870) to the Bus Assembly (ME-369826) and Q2b Return End Plate as per Q2 Module Assembly (ME-369895).



Technician(s)





Date

7.3 Connect the Bus Housing End Support (MB-369892) on the Q2a End per (ME-369895).



Technician(s)





Date

7.4 Connect the Bus Housing End Support (MB-369892) on the Q2b End per (ME-369895).



Technician(s)





Date

7.5 Set up the Power Leads for splicing.  Create a ¾” space behind the Kevlar wrapped Leads to allow for Thermal Contraction differences between the bus and Cold Masses



Technician(s)





Date

7.6 Solder 13kA bus to Q2a Quadrant 4 lead as per Q2 Module Assembly (ME-369895) per LHC Cable Splice Joint Procedure (ES-369950).



Technician(s)





Date

7.7 Cut Q2a Quadrant 4 Lead at end of splice per Drawing (ME-369895).



Technician(s)





Date

7.8 Insulate splice area with ¾ overlap, .001 x 3/8 wide kapton.



Technician(s)





Date

7.9 Attach the Q2a Bus Housing Extension (MD-369872) to Q2a Lead as per

 Q2 Module Assembly (ME-369895).



Technician(s)





Date

7.10 Attach the Q2a Bus Housing Extension Base (MC-369873) to Q2a Lead as per

 Q2 Module Assembly (ME-369895).



Technician(s)





Date

7.11 Attach the Q2a Bus Housing Extension Cover (MD-369874) to Q2a Lead as per

 Q2 Module Assembly (ME-369895).



Technician(s)





Date

7.12 Solder 13kA bus to Q2b Quadrant 4 lead as per Q2 Module Assembly (ME-369895) as per LHC Cable Splice Joint Procedure (ES-369950).



Technician(s)





Date

7.13 Cut Q2b Quadrant 4 Lead at end of splice per Drawing (ME-369895).



Technician(s)





Date

7.14 Insulate splice area with ¾ overlap, .001 x 3/8 wide kapton.



Technician(s)





Date

7.15 Attach the Q2b Bus Housing Extension (MD-369867) to Q2b Lead as per Q2 Module Assembly (ME-369895).



Technician(s)





Date

7.16 Verify that there is a ¾” clearance between the Bus Housing Extension Cover and the End Plate.  If not, modify extension cover to allow clearance.

[image: image9.wmf]STOP
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Crew Chief





Date

7.17 Attach the Q2b Bus Housing Extension Cover (MD-369874) to Q2b Lead as per

 Q2 Module Assembly (ME-369895).



Technician(s)





Date

7.18 Hipot the 5kA Lead Bus to all other components at 5 kV.  Ensure that all Magnet components (i.e. both Yokes, all Coils, RTD’s, Warm-up Heaters, Strip Heaters and 8kA Bus) are grounded. (Max. Leakage < 3(A)
[image: image10.wmf]
[image: image11.wmf]STOP
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

	Power Lead Assembly Hipot
	Leakage or Failure Voltage
	Pass
	Fail

	5kA to all other components
	
	
	




Technician(s)





Date

[image: image12.wmf]STOP
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Responsible Authority/Physicist



Date

7.19 Prepare Q2a Lead End Instrumentation wire bundle.  Wrap the Q2a Lead End instrumentation wires into Bus Cable as per (MB-369897).  Add a 20 gauge wire to the Instrumentation Wire bundle and label it as “Spare”.  Wire Labels and descriptions are shown in Table 7.19 and per (MB-369897).

Note(s):
All wires in this table have been previously soldered to the Magnet except for the Cryogenic (warm-up) Heater Wires.
[image: image13.wmf]Wire Description

Fermi Label

CERN Label

Gauge

Q2a Lead Voltage Tap "a", primary

VTa1Q2a

EE1112

26

Q2a Lead Voltage Tap "b", primary

VTb1Q2a

EE1312

26

Q2a Center Voltage Tap "c", primary

VTc1Q2a

EE1212

26

Q2a lead Voltage Tap "a", redundant

VTa2Q2a

EE1122

26

Q2a Lead Voltage Tap "b", redundant

VTb2Q2a

EE1322

26

Q2a Center Voltage Tap "c", redundant

VTc2Q2a

EE1222

26

1/4 coil tap (Q1 inner - Q3 outer)

VTdQ2a

EMPTY

26

1/4 coil tap (Q2 inner - Q4 outer)

VTeQ2a

EMPTY

26

SPARE WIRE

SPARE

SPARE

20

Q2A Cryogenic Heater lead end - wire toward 

cold mass end plate (CERN #1 I+)

W1aQ2A

EH8312+

20

Q2A Cryogenic Heater lead end - wire toward 

cold mass mag center (CERN #1 I-) 

W2aQ2A

EH8312-

20

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit 

(FNAL lead A+) (CERN lead #1+)

H1aQ2a

YT1112+

20

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit 

(FNAL lead A-) (CERN lead #1-)

H2aQ2a

YT1112-

20

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit 

(FNAL lead B+) (CERN lead #2+)

H1bQ2a

YT1122+

20

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit 

(FNAL lead B-) (CERN lead #2-)

H2bQ2a

YT1122-

20

Twist 

together

Twist 

together

Q2a bundle  MB-369897  (From Lead End of Q2a)

Twist all 

three 

together

Twist all 

three 

together

Install 

and Twist 

Together


Table 7.19


Technician(s)





Date

7.20 Pull wire bundle from Q2a through entire Q2 Assembly and mark the Q2b Lead End Plate position on bundle.  (See Note below)  Leave sufficient slack in cable to allow for differential thermal contraction.

Note(s):

When Bus Assembly (ME-369896) is inserted into the Q2 in step 7.27, the mark from step 7.24 should be located 1 inch from the Q2b end of the aluminum channel.



Technician(s)





Date

7.21 Verify that there is sufficient slack in cable to allow for differential thermal contraction.

[image: image14.wmf]STOP

STOP




Responsible Authority/Physicist



Date

7.22 Remove Q2a bundle from Q2 Assembly.



Technician(s)





Date

7.23 Slide Instrumentation Bus Assembly (ME-369896) into the proper Q2 Port as per Q2 Module Assembly (ME-369895).  As instrumentation Bus Assembly is being inserted, feed Bus Cable (MA-369897) from Lead End of Q2a (4 strip heater wires, 8 voltage tap wires and 2 warm-up heater wires) into bus channel, wrapping entire channel intermittently with glass tape and Kevlar string as shown in drawing (ME-369896). Attach Instrumentation Bus Channel Lock (MB-369937) to Q2b Non Lead End as per Q2 Module Assembly (ME-369895, page 4 of 4).



Refer to Figures 7.23-A, 7.23-B, 7.23-C, 7.23-D and Drawing (ME-369895) to see the positions at which all wires are attached to the End Plates.



Technician(s)





Date
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Figure 7.23-A
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Figure 7.23-B

[image: image17.wmf]L

o

o

k

i

n

g

a

t

N

o

n

-

l

e

a

d

E

n

d

o

f

Q

2

a

RTD (thermometer) 

Wires (installed at Q2 

Module Assembly

FERMI

TaQ2a

CERN

TT8312

RTD (thermometer) 

Wires (installed at Q2 

Module Assembly

FERMI

TbQ2a

CERN

TT8322

Cryogenic (Warm

-

up) 

Heater Wires 

(installed at Q2 

Module Assembly)

CERN

EH8322+

EH8322

-

FERMI

W1bQ2A

W2bQ2A

(toward cold 

mass 

mag

center)

(toward cold

mass end plate)

L

o

o

k

i

n

g

a

t

N

o

n

-

l

e

a

d

E

n

d

o

f

Q

2

a

RTD (thermometer) 

Wires (installed at Q2 

Module Assembly

FERMI

TaQ2a

CERN

TT8312

RTD (thermometer) 

Wires (installed at Q2 

Module Assembly

FERMI

TbQ2a

CERN

TT8322

Cryogenic (Warm

-

up) 

Heater Wires 

(installed at Q2 

Module Assembly)

CERN

EH8322+

EH8322

-

FERMI

W1bQ2A

W2bQ2A

(toward cold 

mass 

mag

center)

(toward cold

mass end plate)


Figure 7.23-C
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Figure 7.23-D
7.24 Install Warm-up Heaters (ME-369834) to the Lead Ends and Non-Lead Ends of Q2a and Q2b as per Q2 Module Assembly (ME-369895).

7.24.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate (MA-369829).

7.24.2 Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369895).

7.24.3 Install Warm-up Heater Base Plates (MA-369829) by bolting into holes in End Plate.  (Check each box as Heater is installed.)

Warm-up Heater #1

Warm-up Heater #2

Warm-up Heater #3

Warm-up Heater #4



Technician(s)





Date

7.25 Position the RTD Blocks as per Q2 Module Assembly (ME-369895).



Technician(s)





Date

7.26 Weld the RTD Blocks as per Q2 Module Assembly (ME-369895).



Weldor(s)





Date

7.27 Install RTD’s as per Q2 Module Assembly (ME-369895).  Attach Data Sheet for each RTD to traveler.

7.27.1 Attach RTD’s (MA-369835) (Qty. 2) to each Return End Plate as per

 Q2 Module Assembly (ME-369895).

7.27.2 Solder wires (MA-369836) to RTD’s as per Q2 Module Assembly

 (ME-369895).  Individual RTD wiring is shown in Figure 7.25.2-A below.
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Figure 7.27.2-A



Technician(s)





Date
7.28 Measure Resistance of all RTD’s and Cryogenic (warm-up) Heaters.  Record the Data below.

To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

U+ (Black) to Sense HI

I+ (Yellow) to Input HI

U- (Red) to Sense LO

I- (Green) to Input LO

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4W(  (meaning a 4 wire resistance measurement).

8. Read resistance in ohms and record in traveler.
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	RTD’s

	Temperature of Building (+/- 5(): ________________

	Serial No.
	Location
	Fermi
	CERN
	Measured Ω
	Mfr. Resistance (Expedition)

	
	Q2a Inst. Bus Side
	TaQ2a
	TT8312
	(
	(

	
	Q2a Non-Bus Side
	TbQ2a
	TT8322
	(
	(

	
	Q2b Inst. Bus Side
	TaQ2b
	TT8332
	(
	(

	
	Q2b Non-Bus Side
	TbQ2b
	TT8342
	(
	(


To measure the resistance of a Cryogenic (warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

7. 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.

8. Read resistance in ohms and record in traveler.
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	Cryogenic (warm-up) Heaters

	Temperature of Building (+/- 5(): ________________

	Location
	Fermi
	CERN
	Measured Ω

	Q2a Lead End
	W1aQ2A
	EH8312+
	Ω

	
	W2aQ2A
	EH8312-
	

	Q2a Non-Lead End
	W1bQ2A
	EH8322+
	Ω

	
	W2bQ2A
	EH8322-
	

	Q2b Lead End
	W1aQ2B
	EH8332+
	Ω

	
	W2aQ2B
	EH8332-
	

	Q2b Non-Lead End
	W1bQ2B
	EH8342+
	Ω

	
	W2bQ2B
	EH8342-
	




Technician(s)





Date

7.29 Hipot Cryogenic (warm-up) Heaters (300 V) to ground.  (Max Leakage < 0.1 (A)  Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.

[image: image22.wmf]STOP

STOP


Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

	Cryogenic (warm-up) Heaters

	Temperature of Building (+/- 5(): ___________

	Location
	Fermi
	CERN
	Max. Leakage < 0.1 (A

	Q2a Lead End
	W1aQ2A
	EH8312+
	

	
	W2aQ2A
	EH8312-
	

	Q2a Non-Lead End
	W1bQ2A
	EH8322+
	

	
	W2bQ2A
	EH8322-
	

	Q2b Lead End
	W1aQ2B
	EH8332+
	

	
	W2aQ2B
	EH8332-
	

	Q2b Non-Lead End
	W1bQ2B
	EH8342+
	

	
	W2bQ2B
	EH8342-
	


Hipot RTD’s (100 V) to ground. (Max Leakage < 0.1 (A)  Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.

[image: image23.wmf]STOP
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

	RTD’s

	Serial No.
	Location
	Fermi
	CERN
	Max. Leakage < 0.1 (A

	
	Q2a Inst. Bus Side
	TaQ2a
	TT8312
	

	
	Q2a Non-Bus Side
	TbQ2a
	TT8322
	

	
	Q2b Inst. Bus Side
	TaQ2b
	TT8332
	

	
	Q2b Non-Bus Side
	TbQ2b
	TT8342
	




Technician(s)





Date

7.30 Install the mounts for the MCBX Corrector Magnet (MD-390312) on the Return End of Q2a as per Q2 Cold Mass Welded Assembly (ME-390309).



Technician(s)





Date

7.31 Place the MCBX Corrector Magnet (MD-390312) in the Corrector Magnet Mounting Tooling, between Q2a and Q2b.  The Flange end of the MCBX should face the Return End Plate of Q2a.



Technician(s)





Date

7.32 Attach the MCBX Corrector Magnet Alignment Tooling (ME-390390) to the MCBX Corrector Magnet (MD-390312).  Align the Scribe Lines on the Corrector Magnet
 (MD-390312) with those on the tooling.



Technician(s)





Date

7.33 Ensure that the MCBX Corrector Magnet (MD-390312) is against the Mount Hardware and the bolts are “snug”, before leveling and rotating.

[image: image24.wmf]STOP
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Crew Chief





Date

7.34 Mount the Mini Level to the top of the MCBX Corrector Magnet Alignment Tooling.



Note(s):



Mini Level should be “zeroed” at reference stand location before this operation.



Technician(s)





Date

7.35 Rotate the MCBX Corrector Magnet (MD-390312) such that the Mini Level is Horizontal 0.00 mm/m (+/- 0.05 mm/m).



Technician(s)





Date

7.36 Move the MCBX Corrector Magnet (MD-390312) up against the Mounting Hardware to the Q2a Magnet, and bolt the MCBX Corrector Magnet (MD-390312) to the Q2a Cold Mass as per Q2 Cold Mass Welded Assembly (ME-390309).  Shim and torque, as needed, while monitoring levels.



Technician(s)





Date
7.37 Verify Alignment of MCBX Corrector Magnet (MD-390312) as per Q2 Cold Mass Welded Assembly (ME-390309).
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Responsible Authority/Physicist



Date

7.38 Connect the MCBX Corrector Magnet (MD-390312) Bus wires from Bus Assembly
 (ME-369826) to the MCBX Corrector Magnet (MD-390312) as per Q2 Module Assembly (ME-369895).



Technician(s)





Date

7.39 Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) to Corrector Magnet (MD-390312) as per Q2 Module Assembly (ME-369895).



Technician(s)





Date

7.40 Wrap the Correction Coil Mounting Blocks (MC-390203) (Qty. 4) with 3 mil Kapton as per Q2 Module Assembly (ME-369895).



Technician(s)





Date

8.0
Electrical Inspection
8.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Masses.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the resistance of a bussed Q2:

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. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.

7. Connect IHI to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.

8. Connect ILO to the Q2b Q3 inner power lead as shown in figure.

9. Turn test current on. 

10. Connect VHI and VLO to voltage taps as shown below.

11. Read resistance and record in traveler.
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Check resistance of Redundant Voltage Taps.
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To measure Ls and Q of a Bussed Q2a:

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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

7. Connect Hcur to Q2b/Quadrant 3 inner power lead as shown in figure.

8. Connect Lcur to 5KA bus as shown in figure.

9. Connect Hpot and Lpot buttons to voltage taps as shown below.

To measure Q2a:

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

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

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

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

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

10.
Read Ls and Q from display and record in traveler.
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To measure the resistance of a bussed Q2:

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. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.

7. Connect IHI to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.

8. Connect ILO to the Q2b Q3 inner power lead as shown in figure.

9. Turn test current on.

10. Connect VHI and VLO to voltage taps as shown below.

11. Read resistance and record in traveler.
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Check the resistance of the Redundant Voltage Taps.
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To measure Ls and Q of a Bussed Q2b:

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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

7. Connect Hcur to 5KA bus as shown in figure.

8. Connect Lcur to Q2b/Quadrant 3 inner power lead as shown in figure.

9. Connect Hpot and Lpot buttons to voltage taps as shown below.

To measure Q2b:

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

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

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

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

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

10. Read Ls and Q from display and record in traveler.
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.


U+ (Black) to Sense HI


I+ (Yellow) to Input HI


U- (Red) to Sense LO


I- (Green) to Input LO

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WΩ  (meaning a 4 wire resistance measurement).

8. Read resistance in ohms and record in traveler.
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To measure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WΩ  (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.

8. Read resistance in ohms and record in traveler.
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Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater Resistance for Q2a and Q2b.
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8.2 Using the HP3457A, connect power thru the connector Power Leads


 (H2A and H2B to measure Q2-H2 or V2A and V2B to measure Q2-V2).

Connect the Sense Leads as shown in table below and record resistance.

Corrector Bus Leads
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8.3 Check Q1 Instrumentation Bus Wires for Continuity.

	Module
	Pin
	Fermi
	CERN
	KEK
	Description
	Done

	M2
	1
	VTa1Q1
	EE1111
	a1
	Q1 Lead Voltage Tap "a", primary
	

	M2
	2
	VTa2Q1
	EE1121
	a2
	Q1 Lead Voltage Tap "a", redundant
	

	M2
	3
	VTc1Q1
	EE1211
	c1
	Q1 Center Voltage Tap "c", primary
	

	M2
	4
	VTc2Q1
	EE1221
	c2
	Q1 Center Voltage Tap "c", redundant
	

	M2
	5
	VTb1Q1
	EE1311
	b1
	Q1 Lead Voltage Tap "b", primary
	

	M3
	5
	VTb2Q1
	EE1321
	b2
	Q1 Lead Voltage Tap "b", redundant
	

	M5
	1
	VTH1
	EE8121
	
	Corrector voltage tap Q1-H1 (skew dipole)

(on MCBX, MCBXH, A+ lead)
	

	M5
	2
	VTV1
	EE8111
	
	Corrector voltage tap Q1-V1 (normal dipole)

(on MCBX, MCBXV A+ lead)
	

	M7
	1
	W1aQ1
	EH8311+
	
	Q1 Cryogenic Heater lead end - wire at top (CERN #1 I+)
	

	M7
	2
	W2aQ1
	EH8311-
	
	Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 I-)
	

	M7
	3
	W1bQ1
	EH8321+
	
	Q1 Cryogenic Heater non-lead end - wire at  top (CERN #2 I+)
	

	M7
	4
	W2bQ1
	EH8321-
	
	Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-)
	

	M9
	1
	H1aQ1
	YT1111+
	HA1
	Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
	

	M9
	3
	H2aQ1
	YT1111-
	HA2
	Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
	

	M9
	5
	H1bQ1
	YT1121+
	HB1
	Q1 Protection (Strip) Heater,  ("b" circuit) (CERN lead #2+)
	

	M10
	4
	H2bQ1
	YT1121-
	HB2
	Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
	

	M12
	1
	TaQ1_I+
	TT8311 I+
	
	Q1 RTD, primary  Wire color: Yellow
	

	M12
	2
	TaQ1_I-
	TT8311 I-
	
	Q1 RTD, primary  Wire color: Green
	

	M12
	3
	TaQ1_V+
	TT8311 U+
	
	Q1 RTD, primary  Wire color: Black
	

	M12
	4
	TaQ1_V-
	TT8311 U-
	
	Q1 RTD, primary  Wire color: Red
	

	M12
	5
	TbQ1_I+
	TT8321 I+
	
	Q1 RTD, primary  Wire color: Yellow
	

	M12
	6
	TbQ1_I-
	TT8321 I-
	
	Q1 RTD, primary  Wire color: Green
	

	M12
	11
	TbQ1_V+
	TT8321 U+
	
	Q1 RTD, primary  Wire color: Black
	

	M12
	10
	TbQ1_V-
	TT8321 U-
	
	Q1 RTD, primary  Wire color: Red
	

	SPARE
	
	SPARE
	SPARE
	
	SPARE
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9.0 Dome Setup
9.1 Attach IP End Dome (MD-390197) (Q2a) to the End Dome Positioning Fixture

 (MD-369776).  Feed the Electrical wires/Bus through the proper ports as the Dome is brought into position against the End Plate.  Ensure that no damage to wires has occurred during insertion.
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9.2 Align IP End Dome (MD-390197) as shown in Q2 Cold Mass Welded Assembly

 (ME-390309).
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9.3 Level the IP End Dome (MD-390197) using the Ball Socket (MD-369777) and the Mini Level.
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9.4 Mark the IP End Dome (MD-390197) and the End Plate with a Horizontal Witness Line.  This Step will be used in Step 11.0 to reposition the Domes prior to Welding.
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9.5 Remove the IP End Dome (MD-390197) from the Tooling.
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9.6 Attach Non-IP End Dome (MD-390253) (Q2b) to the End Dome Positioning Fixture
 (MD-369776).  Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome (MD-390253) is brought into position against the End Plate.
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9.7 Align Non-IP End Dome (MD-390253) as shown in Q2 Cold Mass Welded Assembly (ME-390309).
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9.8 Level the Non-IP End Dome (MD-390253) using the Ball Socket (MD-369777) and the Mini Level.
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9.9 Mark the Non-IP End Dome (MD-390253) and the End Plate with a Horizontal Witness Line.  This Step will be used in Step 11.0 to reposition the Domes prior to Welding.



Technician(s)





Date

9.10 Remove the Non-IP End Dome (MD-390253) from the Tooling.
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10.0 Beam Tube Insertion
10.1 Inspect the Beam Tube (MD-369802) for damage.  Clean Beam Tube using lint free Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol


 (Fermi stock 1920-0300) as per Insulated Beam Tube Assembly for Q2a/Q2b

 (MD-369802).
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10.2 Verify Alignment of Q2a, Q2b and Corrector Magnet (MD-390312) as per Q2 Cold Mass Welded Assembly (ME-390309).
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10.3 Prepare the Beam Tube insertion area with .003” Kapton Tape.
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10.4 Using Insertion Tooling, insert the Beam Tube (MD-369802) into the Magnet Assembly as per Beam Tube Insertion Tooling (MD-369789).



Technician(s)





Date

10.5 Center the Beam Tube (MD-369802) between the Cold Masses by leaving equal amounts of insulated Beam Tube protruding from the End Plates.  Measure from the face of the End Plate to the End of the Kapton Wrap on the Beam Tube.



Technician(s)





Date

10.6 Measure the Beam Tube length and record this measurement below.

10.6.1 Beam Tube Length: 




10.6.2 Subtract 12,610 mm (( 2mm) from the Beam Tube Length, and record here: 


10.6.3 Divide the Number recorded in step 10.6.2 by 2 and record here: 


The measurement recorded in step 10.6.3 is the amount to be cut off from each end.



Technician(s)





Date

10.7 Measure from one end of the Beam Tube and place a mark at the distance from step 10.6.3.



Technician(s)





Date

10.8 Verify the placement of the Mark, measured in Step 10.7 is correct.

[image: image48.wmf]STOP

STOP


Crew Chief





Date

10.9 Using the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.7.



Technician(s)





Date

10.10 Measure from the uncut end of the Beam Tube and place a mark at the distance from step 10.6.3.



Technician(s)





Date

10.11 Verify the placement of the Mark, measured in Step 10.10 is correct.  Measuring from the End Plate, this mark should be equal to the ‘End Plate to Beam Tube’ distance at the other end.

[image: image49.wmf]STOP

STOP


Crew Chief





Date

10.12 Using the Wachs Cutter, cut the Beam Tube at the Mark from Step 10.10.



Technician(s)





Date

10.13 Measure and verify Beam Tube length is 12,610 ((2mm).  Record Actual Beam Tube Length below.

	Actual Beam Tube Length
	




Technician(s)





Date
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Responsible Authority/Physicist



Date

10.14 Hipot the Beam Tube to coil, heaters, RTD’s and ground. (5kV)  (Max. Leakage < 0.5(A).

[image: image51.wmf]STOP

STOP


Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

	Hipot
	Leakage or Failure Voltage
	Pass
	Fail

	Beam Tube to coil, heaters and ground
	
	
	




Technician(s)





Date
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Responsible Authority/Physicist



Date

11.0 Dome Installation
[image: image53.wmf]STOP

STOP


Ensure that a protective sleeve is placed inside the bellows between the convolutions and the bracket to prevent damage to the convolutions.

11.2 While feeding the Electrical wires/Bus through the proper ports, reposition the IP End Dome as shown in Q2 Cold Mass Welded Assembly (ME-390309) using the Horizontal Witness Line from step 9.5 as the IP End Dome (MD-390197) is brought into position against the End Plate.



Technician(s)





Date

11.3 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per (ME-390309).



Weldor(s)





Date

11.4 Weld the IP End Dome, skip weld around to minimize distortion per (ME-390309).


Weldor(s)





Date

11.5 Reposition the Non-IP End Dome as shown in Q2 Cold Mass Welded Assembly

 (ME-390309) using the Horizontal Witness Line from step 9.11.



Technician(s)





Date

11.6 While feeding the Electrical wires/Bus through the proper ports, Reposition the Non-IP End Dome as shown in Q2 Cold Mass Welded Assembly (ME-390309) using the Horizontal Witness Line from step 9.11, as the Non-IP End Dome is brought into position against the End Plate.



Technician(s)





Date

11.7 Perform a hipot from coils to ground @ 5kv. This test should be done with everything 

else grounded. I.E. heaters, RTD’s, through bus etc.

11.8 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per (ME-390309).



Weldor(s)





Date

11.9 Weld the Non-IP End Dome, skip weld around to minimize distortion as per

 (ME-390309).



Weldor(s)





Date

11.10 Perform a hipot from coils to ground @ 5kv. This test should be done with everything

grounded. I.E. heaters, RTD’s, through bus etc.  

11.11 Tack weld the corrector mounting hardware in place as per Q2 Coldmass welded assembly (ME-390309).



Weldor(s)





Date

11.12 If needed, perform a stretched wire measurement of the system, noting the relative position and roll of the three magnetic elements to each other.

Performed Stretch Wire Measurement?

Yes


No

[image: image54.wmf]STOP
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Date

11.13 Mark / Layout and adjust the Shipping Restraint Nuts (MC-390294).



Technician(s)





Date


11.14
Install center body tube, shimming accordingly. 

11.15
Weld the Shipping Restraint Nuts (MC-390294) to the Corrector.



Weldor(s)





Date

11.16 nstall and adjust the Shipping Restraint Screws (MC-390230).


Technician(s)





Date
11.17 Weld the Center Body Tube (MC-390112) as per Q2 Cold Mass Welded Assembly
 (ME-390309).  (Weld Specification ES-333781)


Weldor(s)





Date

11.18 Undo the Cold Mass / Cryostat Station Support & Clamping Fixture (ME-369768).


Technician(s)





Date

11.19 Perform a stretched wire measurement of the system to align the Cold Mass within ( .2 mR.
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12.0 Cold Bore
12.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q2 Cold Mass Welded Assembly (MB-390309).



Technician(s)





Date

12.2 Center the Beam Tube in the Cold Mass as close as possible.



Technician(s)





Date

12.3 Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome.  Round to nearest 0.5 mm. Record below.

	Record measurement here:
	




Technician(s)





Date

12.4 Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End Dome.  Round to nearest 0.5 mm.  Record below.

	Record measurement here:
	




Technician(s)





Date

12.5 Add the results from Steps 12.3 and 12.4 above.  Record below.

	Recorded Measurement from Step 12.3:
	

	Recorded Measurement from Step 12.4:
	+

	Result:
	




Technician(s)





Date

12.6 Subtract 30mm from the number recorded in Step 12.5.  Record below.

	Result from Step 12.5:
	

	Subtract:
	-  30mm

	Result:
	




Technician(s)





Date

12.7 Divide the result from Step 12.6 by 2.  This is the Spacer width for both the IP End and the Non-IP End.   Make two spacers this size.  Record below.

	Result from step 12.6:
	

	Divide:
	÷ 2

	Spacer width for each end:
	




Technician(s)





Date

12.8 Weld the spacers from step 12.7 to the beam tube flanges, part number 390300.



Weldor(s)





Date

12.9 Position Cold Bore Flange (MC-390300) over the Beam Tube and onto IP End Dome (Q2a) per Q2 Cold Mass Welded Assembly (MB-390309).



Technician(s)





Date

12.10 Weld the Beam Tube to the Flange at IP End as per Q2 Cold Mass Welded Assembly (ME-390309).



Weldor(s)





Date

12.11 Position the Cold Bore Flange (MC-390300) over the Beam Tube and onto the

 Non-IP End Dome (Q2b) per Q2 Cold Mass Welded Assembly (MB-390309).



Technician(s)





Date

12.12 Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly (ME-390309).



Weldor(s)





Date

12.13 Perform a Stretched Wire Verification Measurement.
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Date

12.14 Align Beam Tube and the Flange at IP End per Q2 Cold Mass Welded Assembly (MB-390309).



Technician(s)





Date

12.15 Weld the Flange to the IP End Dome as per Q2 Cold Mass Welded Assembly

 (ME-390309).



Weldor(s)





Date

12.16 Align Beam Tube and Flange at NON-IP End per Q2 Cold Mass Welded Assembly (MB-390309).



Technician(s)





Date

12.17 Weld the Flange to the Non-IP End Dome as per Q2 Cold Mass Welded Assembly
 (ME-390309).



Weldor(s)





Date

13.0 Electrical Inspection
13.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Masses.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306). Inductance Table (pg 56), switch Quadrant #3 Lpot and Hpot. (See LMQXB10-0)
To measure the resistance of a bussed Q2:

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. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.

7. Connect IHI to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.

8. Connect ILO to the Q2b Q3 inner power lead as shown in figure.

9. Turn test current on. 

10. Connect VHI  and  VLO to voltage taps as shown below.

11. Read resistance and record in traveler.
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Date

Check resistance of Redundant Voltage Taps.
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To measure Ls and Q of a Bussed Q2a:

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 the #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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

7.
Connect Hcur to Q2b/Quadrant 3 inner power lead as shown in figure.

8.
Connect Lcur to 5KA bus as shown in figure.

9.
Connect Hpot and Lpot buttons to voltage taps as shown below.

To measure Q2a:

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

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

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

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

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

10.
Read Ls and Q from display and record in traveler.
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To measure the resistance of a bussed Q2:

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. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.

7. Connect IHI to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.

8. Connect ILO to the Q2b Q3 inner power lead as shown in figure.

9. Turn test current on.

10. Connect VHI and VLO to voltage taps as shown below.

11. Read resistance and record in traveler.
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[image: image64.wmf]Nominal ~ 560 to 585 m
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Check the resistance of the Redundant Voltage Taps.
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To measure Ls and Q of a Bussed Q2b:

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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

7. Connect Hcur to 5KA bus as shown in figure.

8. Connect Lcur to Q2b/Quadrant 3 inner power lead as shown in figure.

9. Connect Hpot and Lpot buttons to voltage taps as shown below.

To measure Q2b:

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

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

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

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

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

10.
Read Ls and Q from display and record in traveler.
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[image: image67.wmf]Nominal ~ 3.34 to 3.48 mH
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[image: image68.wmf]Nominal ~ 3.7 to 4.0
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.


U+ (Black) to Sense HI


I+ (Yellow) to Input HI


U- (Red) to Sense LO


I- (Green) to Input LO

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WΩ  (meaning a 4 wire resistance measurement).

8. Read resistance in ohms and record in traveler.
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To measure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WΩ  (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.

8. Read resistance in ohms and record in traveler.
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toward cold mass end plate (CERN #1 I+)

W1aQ2A

EH8312+

Q2A Cryogenic (warm-up) Heater (LE) - wire 

toward cold mass mag center (CERN #1 I-)

W2aQ2A

EH8312-

Q2A Cryogenic (warm-up) Heater (Non-LE) - wire 

toward cold mass end plate (CERN #2 I+)

W1bQ2A

EH8322+

Q2A Cryogenic (warm-up) Heater (Non-LE) - wire 

toward cold mass mag center (CERN #2 I-)

W2bQ2A

EH8322-

Ω

Ω

Q2a - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+/- 5°): ________________
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Fermi

CERN

Resistance

Mfr. Resistance 

(Expedition)

Q2b RTD, primary

TaQ2b

TT8332

Ω

Ω

Q2b RTD, redundant

TbQ2b

TT8342

Ω

Ω

Q2B Cryogenic (warm-up) Heater (LE) - wire 

toward cold mass end plate (CERN #1 I+)

W1aQ2B

EH8332+

Q2B Cryogenic (warm-up) Heater (LE) - wire 

toward cold mass mag center (CERN #1 I-)

W2aQ2B

EH8332-

Q2B Cryogenic (warm-up) Heater (Non-LE) - wire 

toward cold mass end plate (CERN #2 I+)

W1bQ2B

EH8342+

Q2B Cryogenic (warm-up) Heater (Non-LE) - wire 

toward cold mass mag center (CERN #2 I-)

W2bQ2B

EH8342-

Ω

Ω

Q2b - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+/- 5°): ________________
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Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater Resistance for Q2a and Q2b.
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YT1112+

H2aQ2a

YT1112-

H1bQ2a

YT1122+

H2bQ2a

YT1122-
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Circuit B

Q2a Strip Heater Resistance

Ω

Ω

18.20 to 21

Ω

18.20 to 21

Ω
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H1aQ2b

YT1132+

H2aQ2b

YT1132-

H1bQ2b

YT1142+

H2bQ2b

YT1142-

Circuit A

Circuit B

Q2b Strip Heater Resistance

Ω

Ω

18.20 to 21

Ω

18.20 to 21

Ω
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13.2 Using the HP3457A, connect power thru the corrector Power Leads


 (H2A and H2B to measure Q2-H2 or V2A and V2B to measure Q2-V2).

Connect the Sense Leads as shown in table below and record resistance.

Corrector Bus Leads
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13.3 Check Q1 Instrumentation Bus Wires for Continuity.

	Module
	Pin
	Fermi
	CERN
	KEK
	Description
	Done

	M2
	1
	VTa1Q1
	EE1111
	a1
	Q1 Lead Voltage Tap "a", primary
	

	M2
	2
	VTa2Q1
	EE1121
	a2
	Q1 Lead Voltage Tap "a", redundant
	

	M2
	3
	VTc1Q1
	EE1211
	c1
	Q1 Center Voltage Tap "c", primary
	

	M2
	4
	VTc2Q1
	EE1221
	c2
	Q1 Center Voltage Tap "c", redundant
	

	M2
	5
	VTb1Q1
	EE1311
	b1
	Q1 Lead Voltage Tap "b", primary
	

	M3
	5
	VTb2Q1
	EE1321
	b2
	Q1 Lead Voltage Tap "b", redundant
	

	M5
	1
	VTH1
	EE8121
	
	Corrector voltage tap Q1-H1 (skew dipole)

(on MCBX, MCBXH, A+ lead)
	

	M5
	2
	VTV1
	EE8111
	
	Corrector voltage tap Q1-V1 (normal dipole)

(on MCBX, MCBXV A+ lead)
	

	M7
	1
	W1aQ1
	EH8311+
	
	Q1 Cryogenic Heater lead end - wire at top (CERN #1 I+)
	

	M7
	2
	W2aQ1
	EH8311-
	
	Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 I-)
	

	M7
	3
	W1bQ1
	EH8321+
	
	Q1 Cryogenic Heater non-lead end - wire at  top (CERN #2 I+)
	

	M7
	4
	W2bQ1
	EH8321-
	
	Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-)
	

	M9
	1
	H1aQ1
	YT1111+
	HA1
	Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
	

	M9
	3
	H2aQ1
	YT1111-
	HA2
	Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
	

	M9
	5
	H1bQ1
	YT1121+
	HB1
	Q1 Protection (Strip) Heater,  ("b" circuit) (CERN lead #2+)
	

	M10
	4
	H2bQ1
	YT1121-
	HB2
	Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
	

	M12
	1
	TaQ1_I+
	TT8311 I+
	
	Q1 RTD, primary  Wire color: Yellow
	

	M12
	2
	TaQ1_I-
	TT8311 I-
	
	Q1 RTD, primary  Wire color: Green
	

	M12
	3
	TaQ1_V+
	TT8311 U+
	
	Q1 RTD, primary  Wire color: Black
	

	M12
	4
	TaQ1_V-
	TT8311 U-
	
	Q1 RTD, primary  Wire color: Red
	

	M12
	5
	TbQ1_I+
	TT8321 I+
	
	Q1 RTD, primary  Wire color: Yellow
	

	M12
	6
	TbQ1_I-
	TT8321 I-
	
	Q1 RTD, primary  Wire color: Green
	

	M12
	11
	TbQ1_V+
	TT8321 U+
	
	Q1 RTD, primary  Wire color: Black
	

	M12
	10
	TbQ1_V-
	TT8321 U-
	
	Q1 RTD, primary  Wire color: Red
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13.4 Hipot according to table below.  Hipot to 5kV.  Maximum leakage is 3(A. Added Responsible Authority/Physicists sign-off.

____________________________________

_____________________

Responsible Authority/Physicist



Date
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Have Crew Chief verify setup and sign below before continuing.
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Hipot Heaters to Coil and Ground.

	High Potential
	Grounded
	Floating
	Leakage

	All Strip Heaters
	Coils, Yoke, Q1 Instrumentation Bus, Lead and Corrector Coil Busses, RTD’s and Warm-up Heaters
	Nothing
	


Hipot according to table below.  Hipot to 5kV.  Maximum leakage is 3(A.
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Have Crew Chief verify setup and sign below before continuing.
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Hipot Coil to Heaters and Ground.

	High Potential
	Grounded
	Floating
	Leakage

	All Coils
	Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA and 5kA Lead Busses and Corrector Coil Busses, RTD’s and Warm-up Heaters
	Nothing
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14.0 Installation of Hypertronics
14.1 Install Hypertronics Connectors at Q2a end as per Q2 Cold Mass Welded Assembly
 (ME-390309) and Hypertronics Connector Assembly Q2 Magnet Return End (MB-418133).

Pin Numbers for connectors are shown in Table 14.1 below.

Table 14.1

[image: image80.wmf]Module

Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

M1

1

Blank Module

M1

2

M1

3

M1

4

M1

5

M2

1

VTa1Q1

EE1111

a1

Q1 Lead Voltage Tap "a", primary

M2

2

VTa2Q1

EE1121

a2

Q1 Lead Voltage Tap "a",redundant

M2

3

VTc1Q1

EE1211

c1

Q1 Center Voltage Tap "c", primary

M2

4

VTc2Q1

EE1221

c2

Q1 Center Voltage Tap "c", redundant

M2

5

VTb1Q1

EE1311

b1

Q1 Lead Voltage Tap "b", primary

M3

1

Empty

Empty

No Connection

M3

2

Empty

Empty

No Connection

M3

3

Empty

Empty

No Connection

M3

4

Empty

Empty

No Connection

M3

5

VTb2Q1

EE1321

b2

Q1 Lead Voltage Tap "b",redundant

M4

1

Blank Module

M4

2

M4

3

M4

4

M4

5

M5

1

VTH1

EE8121

Corrector voltage tap Q1-H1 (skew dipole) 

(on MCBX, MCBXH, A+ lead) 

M5

2

VTV1

EE8111

Corrector voltage tap Q1-V1 (normal dipole) 

(on MCBX, MCBXV A+ lead) 

M5

3

Empty

Empty

No Connection

M5

4

Empty

Empty

No Connection

M5

5

Empty

Empty

No Connection

Q2 connector (ip, or Q2a end) for Q1-Q2 connection.            Completed on 11-20-03.
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Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

M6

1

Blank Module

M6

2

M6

3

M6

4

M6

5

M7

1

W1aQ1

EH8311+

Q1 Cryogenic Heater lead end - wire at top 

(CERN #1 I+)

M7

2

W2aQ1

EH8311-

Q1 Cryogenic Heater lead end - wire at 

bottom (CERN #1 I-)

M7

3

W1bQ1

EH8321+

Q1 Cryogenic Heater non-lead end - wire at  

top (CERN #2 I+)

M7

4

W2bQ1

EH8321-

Q1 Cryogenic Heater non-lead end - wire at 

bottom (CERN #2 I-)

M7

5

Empty

Empty

No connection

M8

1

Blank Module

M8

2

M8

3

M8

4

M8

5

M9

1

H1aQ1

YT1111+

HA1

Q1 Protection (Strip) Heater, ("a" circuit) 

(CERN lead #1+)

M9

2

Empty

Empty

No connection

M9

3

H2aQ1

YT1111-

HA2

Q1Protection (Strip) Heater, ("a" circuit) 

(CERN lead #1-)

M9

4

Empty

Empty

No connection

M9

5

H1bQ1

YT1121+

HB1

Q1 Protection (Strip) Heater,  ("b" circuit) 

(CERN lead #2+)

M10

1

Empty

Empty

No Connection

M10

2

Empty

Empty

No Connection

M10

3

Empty

Empty

No Connection

M10

4

H2bQ1

YT1121-

HB2

Q1 Protection (Strip) Heater, ("b" circuit) 

(CERN lead #2-)

M10

5

Empty

Empty

No Connection
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Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

M11

1

Blank Module

M11

2

M11

3

M11

4

M11

5

M12

1

TaQ1_I+

TT8311 I+

Q1 RTD, primary  Wire color: Yellow

M12

2

TaQ1_I-

TT8311 I-

Q1 RTD, primary  Wire color: Green

M12

3

TaQ1_V+

TT8311 U+

Q1 RTD, primary  Wire color: Black

M12

4

TaQ1_V-

TT8311 U-

Q1 RTD, primary  Wire color: Red

M12

5

TbQ1_I+

TT8321 I+

Q1 RTD, redundant:  Wire color:  Yellow

M12

6

TbQ1_I-

TT8321 I-

Q1 RTD, redundant:  Wire color:  Green

M12

11

TbQ1_V+

TT8321 U+

Q1 RTD, redundant:  Wire color:  Black

M12

10

TbQ1_V-

TT8321 U-

Q1 RTD, redundant:  Wire color:  Red

M12

9

Empty

Empty

No connection

M12

8

Empty

Empty

No connection

M12

7

Empty

Empty

No connection

M12

12

Empty

Empty

No connection

M12

13

Empty

Empty

No connection

M12

14

Empty

Empty

No connection

M12

15

Empty

Empty

No connection

M12

16

Empty

Empty

No connection

M12

17

Empty

Empty

No connection

Note: Pin numbers of Module M12 are not listed in numerical order


Hypertronics Connector Pin Locations for Q2 (ip, or Q2a end)

VIEW:  Female (receptacle) solder cup side
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14.2 Install Hypertronics Connectors at Q2b end as per Q2 Cold Mass Welded Assembly (ME-390309) and Hypertronics Connector Assembly (MB-418083).

Pin Numbers for connectors are shown in Table 14.2 below.

Table 14.2

[image: image85.wmf]Module

Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

M1

1

Blank Module

M1

2

M1

3

M1

4

M1

5

M2

1

VTa1Q1

EE1111

a1

Q1 Lead Voltage Tap "a" , primary

M2

2

VTa2Q1

EE1121

a2

Q1 Lead Voltage Tap "a", redundant

M2

3

VTc1Q1

EE1211

c1

Q1 Center Voltage Tap "c", primary

M2

4

VTc2Q1

EE1221

c2

Q1 Center Voltage Tap "c", redundant

M2

5

VTb1Q1

EE1311

b1

Q1 Lead Voltage Tap "b", primary

M3

1

VTc1Q2a

EE1212

Q2a Center Voltage Tap "c", primary

M3

2

VTdQ2a

Empty

Q2a Quarter Coil Voltage Tap "d" (Q1inner-Q3 

outer interface)

M3

3

VTa2Q2a

EE1122

Q2a lead Voltage Tap "a", redundant

M3

4

VTa1Q2a

EE1112

Q2a Lead Voltage Tap "a", primary

M3

5

VTb2Q1

EE1321

b2

Q1 Lead Voltage Tap "b", redundant

M4

1

VTc2Q2a

EE1222

Q2a Center Voltage Tap "c", redundant

M4

2

VTeQ2a

Empty

Q2a Quarter Voltage Tap "e", (Q2 inner -Q4 

outer interface)

M4

3

VTb1Q2a

EE1312

Q2a Lead Voltage Tap "b", primary

M4

4

VTb2Q2a

EE1322

Q2a Lead Voltage Tap "b", redundant

M4

5

VTb1Q2b

EE1612

Q2b lead Voltage Tap "b", primary

M5

1

VTdQ2b

Empty

Q2b Quarter Coil Voltage Tap "d" (Q1inner-Q3 

outer interface)

M5

2

VTc2Q2b

EE1522

Q2b Center Voltage Tap "c", redundant

M5

3

VTc1Q2b

EE1512

Q2b Center Voltage Tap "c", primary

M5

4

VTeQ2b

Empty

Q2b Quarter Voltage Tap "e", (Q2 inner -Q4 

outer interface)

M5

5

VTb2Q2b

EE1622

Q2b Lead Voltage Tap "b" redundant

Q2 connector (non-ip, or Q2b end) for Q2-Q3 connection       Completed on 11-20-03
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Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

M6

1

VTa1Q2b

EE1412

Q2b Lead Voltage Tap "a", primary

M6

2

VTa2Q2b

EE1422

Q2b Lead Voltage Tap "a", redundant

M6

3

Empty

Empty

No connection

M6

4

Empty

Empty

No connection

M6

5

Empty

Empty

No connection

M7

1

Blank Module

M7

2

M7

3

M7

4

M7

5

M8

1

VTH1

EE8121

Corrector voltage tap Q1-H1 (skew dipole) (on 

MCBX, MCBXH, A+ lead) 

M8

2

VTV1

EE8111

Corrector voltage tap Q1-V1 (normal dipole) (on 

MCBX, MCBXV A+ lead) 

M8

3

VTH2

EE8122

Corrector voltage tap Q2-H2 (skew dipole) (on 

MCBX, MCBXH, A+ lead) 

M8

4

VTV2

EE8112

Corrector voltage tap Q2-V2 (normal dipole) (on 

MCBX, MCBXV, A+ lead) 

M8

5

Empty

Empty

No connection

M9

1

Blank Module

M9

2

M9

3

M9

4

M9

5

M10

1

W1aQ1

EH8311+

Q1 Cryogenic Heater lead end - wire at top 

(CERN #1 I+)

M10

2

W2aQ1

EH8311-

Q1 Cryogenic Heater lead end - wire at bottom 

(CERN #1 I-)

M10

3

W1bQ1

EH8321+

Q1 Cryogenic Heater non-lead end - wire at  

top (CERN #2 I+)

M10

4

W2bQ1

EH8321-

Q1 Cryogenic Heater non-lead end - wire at 

bottom (CERN #2 I-)

M10

5

Empty

Empty

No connection
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Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

M11

1

W1aQ2A

EH8312+

Q2A Cryogenic Heater lead end - wire toward 

cold mass end plate (CERN #1 I+)

M11

2

W2aQ2A

EH8312-

Q2A Cryogenic Heater lead end - wire toward 

cold mass mag center (CERN #1 I-) 

M11

3

W1bQ2A

EH8322+

Q2A Cryogenic Heater non-lead end- wire 

toward cold mass end plate (CERN #2 I+)

M11

4

W2bQ2A

EH8322-

Q2A Cryogenic Heater non-lead end- wire 

toward cold mass mag center (CERN #2 I-)

M11

5

Empty

Empty

No connection

M12

1

W1aQ2B

EH8332+

Q2B Cryogenic Heater lead end - wire toward 

cold mass end plate (CERN #1 I+)

M12

2

W2aQ2B

EH8332-

Q2B Cryogenic Heater lead end - wire toward 

cold mass mag center (CERN #1 I-) 

M12

3

W1bQ2B

EH8342+

Q2B Cryogenic Heater non-lead end- wire 

toward cold mass end plate (CERN #2 I+)

M12

4

W2bQ2B

EH8342-

Q2B Cryogenic Heater non-lead end- wire 

toward cold mass mag center (CERN #2 I-)

M12

5

Empty

Empty

No connection

M13

1

Blank Module

M13

2

M13

3

M13

4

M13

5

M14

1

H1aQ1

YT1111+

HA1

Q1 Protection (Strip) Heater, ("a" circuit) 

(CERN lead #1+)

M14

2

Empty

Empty

No connection

M14

3

H2aQ1

YT1111-

HA2

Q1Protection (Strip) Heater, ("a" circuit) (CERN 

lead #1-)

M14

4

Empty

Empty

No connection

M14

5

H1bQ1

YT1121+

HB1

Q1 Protection (Strip) Heater,  ("b" circuit) 

(CERN lead #2+)


Table 14.2

[image: image88.wmf]Module

Pin

Fermilab 

Label

CERN 

Label
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Label

Description

M15

1

Empty

Empty

No connection

M15

2

H1aQ2a

YT1112+

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit 

(FNAL lead A+) (CERN lead #1+)

M15

3

Empty

Empty

No connection

M15

4

H2bQ1

YT1121-

HB2

Q1 Protection (Strip) Heater, ("b" circuit) 

(CERN lead #2-)

M15

5

Empty

Empty

No connection

M16

1

H2aQ2a

YT1112-

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit 

(FNAL lead A-) (CERN lead #1-)

M16

2

Empty

Empty

No connection

M16

3

H1bQ2a

YT1122+

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit 

(FNAL lead B+) (CERN lead#2+)

M16

4

Empty

Empty

No connection

M16

5

H2bQ2a

YT1122-

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit 

(FNAL lead B-) (CERN lead #2-)

M17

1

Empty

Empty

No connection

M17

2

H2aQ2b

YT1132-

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit 

(FNAL lead A-) (CERN lead #1-)

M17

3

Empty

Empty

No connection

M17

4

H1aQ2b

YT1132+

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit 

(FNAL lead A+) (CERN lead #1+)

M17

5

Empty

Empty

No connection

M18

1

H1bQ2b

YT1142+

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit 

(FNAL lead B+) (CERN lead#2+)

M18

2

Empty

Empty

No connection

M18

3

H2bQ2b

YT1142-

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit 

(FNAL lead B-) (CERN lead #2-)

M18

4

Empty

Empty

No connection

M18

5

Empty

Empty

No connection


Table 14.2

[image: image89.wmf]Module

Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

M19

1

Blank Module

M19

2

M19

3

M19

4

M19

5

M20

1

TaQ1_I+

TT8311 I+

Q1 RTD, primary  Wire color: Yellow

M20

2

TaQ1_I-

TT8311 I-

Q1 RTD, primary  Wire color: Green

M20

3

TaQ1_V+

TT8311 U+

Q1 RTD, primary  Wire color: Black

M20

4

TaQ1_V-

TT8311 U-

Q1 RTD, primary  Wire color: Red

M20

5

TbQ1_I+

TT8321 I+

Q1 RTD, redundant:  Wire color:  Yellow

M20

6

TbQ1_I-

TT8321 I-

Q1 RTD, redundant:  Wire color:  Green

M20

11

TbQ1_V+

TT8321 U+

Q1 RTD, redundant:  Wire color:  Black

M20

10

TbQ1_V-

TT8321 U-

Q1 RTD, redundant:  Wire color:  Red

M20

9

TaQ2a_I+

TT8312 I+

Q2a RTD, primary  Wire color: Yellow

M20

8

TaQ2a_I-

TT8312 I-

Q2a RTD, primary  Wire color: Green

M20

7

TaQ2a_V+

TT8312 U+

Q2a RTD, primary  Wire color: Black

M20

12

TaQ2a_V-

TT8312 U-

Q2a RTD, primary  Wire color: Red

M20

13

TbQ2a_I+

TT8322 I+

Q2a RTD, redundant:  Wire color:  Yellow

M20

14

TbQ2a_I-

TT8322 I-

Q2a RTD, redundant:  Wire color:  Green

M20

15

TbQ2a_V+

TT8322 U+

Q2a RTD, redundant:  Wire color:  Black

M20

16

TbQ2a_V-

TT8322 U-

Q2a RTD, redundant:  Wire color:  Red

M20

17

Empty

Empty

No connection

Note: Pin numbers of Module M20 are not listed in numerical order


Table 14.2
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M21

1

TaQ2b_I+

TT8332 I+

Q2b RTD, primary  Wire color: Yellow

M21

2

TaQ2b_I-

TT8332 I-

Q2b RTD, primary  Wire color: Green

M21

3

TaQ2b_V+

TT8332 U+

Q2b RTD, primary  Wire color: Black

M21

4

TaQ2b_V-

TT8332 U-

Q2b RTD, primary  Wire color: Red

M21

5

TbQ2b_I+

TT8342 I+

Q2b RTD, redundant:  Wire color:  Yellow

M21

6

TbQ2b_I-

TT8342 I-

Q2b RTD, redundant:  Wire color:  Green

M21

11

TbQ2b_V+

TT8342 U+

Q2b RTD, redundant:  Wire color:  Black

M21

10

TbQ2b_V-

TT8342 U-

Q2b RTD, redundant:  Wire color:  Red

M21

9

Empty

Empty

No connection

M21

8

Empty

Empty

No connection

M21

7

Empty

Empty

No connection

M21

12

Empty

Empty

No connection

M21

13

Empty

Empty

No connection

M21

14

Empty

Empty

No connection

M21

15

Empty

Empty

No connection

M21

16

Empty

Empty

No connection

M21

17

Empty

Empty

No connection

Note: Pin numbers of Module M21 are not listed in numerical order


Hypertronics Connector pin locations for Q2 (non-ip, or Q2b end)

VIEW:  Male (pin) solder cup side
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Note(s):




Ensure the Hypertronics cover has NOT been installed.



Technician(s)





Date

14.3 Inspect Hypertronics Connector.  Ensure that it is free of flux and that Kapton has been installed properly.

[image: image94.wmf]STOP

STOP




Responsible Authority/Physicist



Date

14.4 After LHC Project Physicist / designee has signed the above step, complete the installation of the Hypertronics.



Technician(s)





Date

15.0 Final Electrical Inspection
15.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Masses.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the resistance of a bussed Q2:

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. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.

7. Connect IHI to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.

8. Connect ILO to the Q2b Q3 inner power lead as shown in figure.

9. Turn test current on. 

10. Connect VHI and VLO to voltage taps as shown below.

11. Read resistance and record in traveler.
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Check resistance of Redundant Voltage Taps.
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To measure Ls and Q of a Bussed Q2a:

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 the #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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

7.
Connect Hcur to Q2b/Quadrant 3 inner power lead as shown in figure.

8.
Connect Lcur to 5KA bus as shown in figure.

9.
Connect Hpot and Lpot buttons to voltage taps as shown below.

To measure Q2a:

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

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

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

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

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

10.
Read Ls and Q from display and record in traveler.
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To measure the resistance of a bussed Q2:

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. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.

7. Connect IHI to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.

8. Connect ILO to the Q2b Q3 inner power lead as shown in figure.

9. Turn test current on. 

10. Connect VHI and VLO to voltage taps as shown below.

11. Read resistance and record in traveler.
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[image: image102.wmf]Nominal ~ 560 to 585 m
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Check the resistance of the Redundant Voltage Taps.
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To measure Ls and Q of a Bussed Q2b:

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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

7.
Connect Hcur to 5KA bus as shown in figure.

8.
Connect Lcur to Q2b/Quadrant 3 inner power lead as shown in figure.

9. Connect Hpot and Lpot buttons to voltage taps as shown below.

To measure Q2b:

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

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

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

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

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

10.
Read Ls and Q from display and record in traveler.
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[image: image105.wmf]Nominal ~ 3.34 to 3.48 mH
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[image: image106.wmf]Nominal ~ 3.7 to 4.0
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

U+ (Black) to Sense HI

I+ (Yellow) to Input HI

U- (Red) to Sense LO

I- (Green) to Input LO

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WΩ  (meaning a 4 wire resistance measurement).

8. Read resistance in ohms and record in traveler.
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To measure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WΩ  (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.
8. Read resistance in ohms and record in traveler.
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15.2 Ground as indicated according to table below.  Hipot Hypertronics to 5kV.  Maximum leakage is 3(A.  Refer to hipot procedure TD-03-014.  (Next page).
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Have Crew Chief verify setup and sign below before continuing.


Note(s):
Ensure that at least one hour has elapsed since the installation of the Hypertronics Connector and that the Flux remover has dried/evaporated before continuing with the HiPot.


Crew Chief





Date

Hipot Heaters to Coil and Ground.

	High Potential
	Grounded
	Floating
	Leakage

	All Strip Heaters
	Coils, Yoke, Q1 Instrumentation Bus, 8kA and 5kA Lead Busses and Corrector Coil Busses, RTD’s and Warm-up Heaters
	Nothing
	


Hipot Coil to Heaters and Ground.

	High Potential
	Grounded
	Floating
	Leakage

	All Coils
	Strip Heaters, Yoke, Q1 Instrumentation Bus, 8kA and 5kA Lead Busses and Corrector Coil Busses, RTD’s and Warm-up Heaters
	Nothing
	




Technician(s)





Date
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Responsible Authority/Physicist



Date

15.3 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has been installed properly.
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Responsible Authority/Physicist



Date

LHC PRODUCTION MAGNETS 

HIPOT TEST PROCEDURE WITH HYPERTRONICS CONNECTORS INSTALLED 

Technical Division Note #TD-03-014

Prepared by: Ruben Carcagno

Approved by: Mike Lamm

Date: 12/19/2002

Reviewed and approved by Rodger Bossert : 1/30/04
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1. Connect the Hipot test fixture to the Q2-Q3 connector and to the Q2-Q1 connector. This fixture has all pins in a group connected together. Groups are separated by blank modules.

2. Make sure the connectors are completely isolated from ground. It is best to have the connectors attached to the magnet in their final position using the isolated bracket provided for this purpose. If this is not possible, make sure that connector rails are not touching ground.

3. Make sure the magnet bus is isolated from ground. Use Kapton to wrap any exposed bus ends.

4. Short all corrector bus together. Wrap with Kapton.

5. Connect together two 5kA and 8kA Bus leads. Connect to ground. Wrap together in Kapton.

6. COIL HIPOT: From the solder cup side of the Hipot test fixtures, connect all groups together except the group corresponding to coil voltage taps (group M2 to M6 in the Q2-Q3 connector and group M2 to M3 in Q2-Q1 connector). Connect the groups that are connected together to ground, and connect the coil voltage taps group in the Q2-Q3 connector to High Voltage. Ramp to 5,000 Volts and record results.

7. STRIP HEATERS HIPOT: From the solder cup side of the Hipot test fixtures, connect all groups together except the group corresponding to strip heaters (group M14 to M18 in Q2-Q3 connector and group M9 to M10 in Q2-Q1 connector). Connect the groups that are connected together to ground, and connect the Strip Heater group in the Q2-Q3 connector to High Voltage. Ramp to 5,000Volts and record results.

16.0 Production Complete

16.1 Process Engineering verify that the LHC Cold Mass Module Assembly Traveler

 (5520-TR-333643) 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
















Q2 LMQXB Cold Mass Module Assembly
LHC Serial No.: «SerialNo»-«ReworkID»
Notes: «Notes»
Page 2 of 89
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		Q2a - RTD's and Cryogenic (warm-up) Heaters

		Temperature of Building (+/- 5°): ________________

		Component		Fermi		CERN		Resistance		Mfr. Resistance (Expedition)

		Q2a RTD, primary		TaQ2a		TT8312		Ω		Ω

		Q2a RTD, redundant		TbQ2a		TT8322		Ω		Ω

		Q2A Cryogenic (warm-up) Heater (LE) - wire toward cold mass end plate (CERN #1 I+)		W1aQ2A		EH8312+		Ω

		Q2A Cryogenic (warm-up) Heater (LE) - wire toward cold mass mag center (CERN #1 I-)		W2aQ2A		EH8312-

		Q2A Cryogenic (warm-up) Heater (Non-LE) - wire toward cold mass end plate (CERN #2 I+)		W1bQ2A		EH8322+		Ω

		Q2A Cryogenic (warm-up) Heater (Non-LE) - wire toward cold mass mag center (CERN #2 I-)		W2bQ2A		EH8322-
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		Q2a Redundant Voltage Taps

		Connect		Fermi		CERN		Resistance		Nominals

		VHI		VTa2Q2a		EE1122		Ω		1120 - 1170 mΩ

		VLO		VTc2Q2a		EE1222

		VHI		VTc2Q2a		EE1222		Ω		1120 - 1170 mΩ

		VLO		VTb2Q2a		EE1322
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		(Q2a) Q-Factor								Nominal ~ 4.5 to 5.2

										Quadrant Total Q

		Connect		Fermi		CERN		Quadrant

		LPOT		VTdQ2a		EMPTY		Quadrant 1

		HPOT		VTc1Q2a		EE1212

		LPOT		VTc1Q2a		EE1212		Quadrant 2

		HPOT		VTeQ2a		EMPTY

		LPOT		VTa1Q2a		EE1112		Quadrant 3

		HPOT		VTdQ2a		EMPTY

		LPOT		VTeQ2a		EMPTY		Quadrant 4

		HPOT		VTb1Q2a		EE1312

		LPOT		VTa1Q2a		EE1112		Total Cold Mass		Nominal ~ 4.5 to 5.2

		HPOT		VTb1Q2a		EE1312
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		(Q2b) Q-Factor								Nominal ~ 3.7 to 4.0

		Voltage Tap Serial Numbers								Quadrant Total Q

		Connect		Fermi		CERN		Quadrant

		HPOT		VTc1Q2b		EE1512		Quadrant 1

		LPOT		VTdQ2b		EMPTY

		HPOT		VTeQ2b		EMPTY		Quadrant 2

		LPOT		VTc1Q2b		EE1512

		HPOT		VTdQ2b		EMPTY		Quadrant 3

		LPOT		VTa1Q2b		EE1412

		HPOT		VTb1Q2b		EE1612		Quadrant 4

		LPOT		VTeQ2b		EMPTY

		HPOT		VTb1Q2b		EE1612		Total Cold Mass		Nominal ~ 3.7 to 4.0

		LPOT		VTa1Q2b		EE1412
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		(Q2b) Inductance								Nominal ~ 3.34 to 3.48 mH

		Voltage Tap Serial Numbers								Quadrant Total Inductance

		Connect		Fermi		CERN		Quadrant

		HPOT		VTc1Q2b		EE1512		Quadrant 1		mH

		LPOT		VTdQ2b		EMPTY

		HPOT		VTeQ2b		EMPTY		Quadrant 2		mH

		LPOT		VTc1Q2b		EE1512

		HPOT		VTdQ2b		EMPTY		Quadrant 3		mH

		LPOT		VTa1Q2b		EE1412

		HPOT		VTb1Q2b		EE1612		Quadrant 4		mH

		LPOT		VTeQ2b		EMPTY

		HPOT		VTb1Q2b		EE1612		Total Cold Mass		Nominal ~ 13.3376 mH

		LPOT		VTa1Q2b		EE1412				mH
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		Readout Labels				Power Labels		Resistance		Nominal Resistance

		V2A		EE8112		V2A, V2B		Ω		< 5 Ω

		EE8112		V2B				Ω		> 14 Ω

		V2A		V2B				Ω		18-20 Ω

		H2A		EE8122		H2A, H2B		Ω		< 5 Ω

		EE8122		H2B				Ω		> 14 Ω

		H2A		H2B				Ω		21.5-23.5 Ω
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		Q2b Redundant Voltage Taps

		Connect		Fermi		CERN		Resistance		Nominals

		VHI		VTc2Q2b		EE1522		Ω		1120 - 1170 mΩ

		VLO		VTa2Q2b		EE1422

		VHI		VTb2Q2b		EE1622		Ω		1120 - 1170 mΩ

		VLO		VTc2Q2b		EE1522
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		Q2a Redundant Voltage Taps

		Connect		Fermi		CERN		Resistance		Nominals

		VHI		VTa2Q2a		EE1122		Ω		1120 - 1170 mΩ

		VLO		VTc2Q2a		EE1222

		VHI		VTc2Q2a		EE1222		Ω		1120 - 1170 mΩ

		VLO		VTb2Q2a		EE1322
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		Q2a Redundant Voltage Taps

		Connect		Fermi		CERN		Resistance		Nominals

		VHI		VTa2Q2a		EE1122		Ω		1120 - 1170 mΩ

		VLO		VTc2Q2a		EE1222

		VHI		VTc2Q2a		EE1222		Ω		1120 - 1170 mΩ

		VLO		VTb2Q2a		EE1322
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		Q2b Redundant Voltage Taps

		Connect		Fermi		CERN		Resistance		Nominals

		VHI		VTc2Q2b		EE1522		Ω		1120 - 1170 mΩ

		VLO		VTa2Q2b		EE1422

		VHI		VTb2Q2b		EE1622		Ω		1120 - 1170 mΩ

		VLO		VTc2Q2b		EE1522
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		(Q2a) Resistance								Nominal ~ 560 to 585 mΩ

		Voltage Tap Serial Numbers								Quadrant Total Resistance

		Connect		Fermi		CERN		Quadrant

		VHI		VTdQ2a		EMPTY		Quadrant 1		mΩ

		VLO		VTc1Q2a		EE1212

		VHI		VTc1Q2a		EE1212		Quadrant 2		mΩ

		VLO		VTeQ2a		EMPTY

		VHI		VTa1Q2a		EE1112		Quadrant 3		mΩ

		VLO		VTdQ2a		EMPTY

		VHI		VTeQ2a		EMPTY		Quadrant 4		mΩ

		VLO		VTb1Q2a		EE1312

		**Set test current to 0.1 Amps for Total Resistance Measurement**

		VHI		VTa1Q2a		EE1112		Total Cold Mass		Nominal ~ 2.305Ω

		VLO		VTb1Q2a		EE1312				Ω






_1187508790.xls
Sheet1

		Q2a - RTD's and Cryogenic (warm-up) Heaters

		Temperature of Building (+/- 5°): ________________

		Component		Fermi		CERN		Resistance		Mfr. Resistance (Expedition)

		Q2a RTD, primary		TaQ2a		TT8312		Ω		Ω

		Q2a RTD, redundant		TbQ2a		TT8322		Ω		Ω

		Q2A Cryogenic (warm-up) Heater (LE) - wire toward cold mass end plate (CERN #1 I+)		W1aQ2A		EH8312+		Ω

		Q2A Cryogenic (warm-up) Heater (LE) - wire toward cold mass mag center (CERN #1 I-)		W2aQ2A		EH8312-

		Q2A Cryogenic (warm-up) Heater (Non-LE) - wire toward cold mass end plate (CERN #2 I+)		W1bQ2A		EH8322+		Ω

		Q2A Cryogenic (warm-up) Heater (Non-LE) - wire toward cold mass mag center (CERN #2 I-)		W2bQ2A		EH8322-
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		Q2a Strip Heater Resistance

		Fermi		CERN		Description		Limit		Resistance

		H1aQ2a		YT1112+		Circuit A		18.20 to 21Ω		Ω

		H2aQ2a		YT1112-

		H1bQ2a		YT1122+		Circuit B		18.20 to 21Ω		Ω

		H2bQ2a		YT1122-
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		Readout Labels				Power Labels		Resistance		Nominals

		V2A		EE8112		V2A, V2B		Ω		< 5 Ω

		EE8112		V2B				Ω		> 14 Ω

		V2A		V2B				Ω		18-20 Ω

		H2A		EE8122		H2A, H2B		Ω		< 5 Ω

		EE8122		H2B				Ω		> 14 Ω

		H2A		H2B				Ω		21.5-23.5 Ω
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		Q2b - RTD's and Cryogenic (warm-up) Heaters

		Temperature of Building (+/- 5°): ________________

		Component		Fermi		CERN		Resistance		Mfr. Resistance (Expedition)

		Q2b RTD, primary		TaQ2b		TT8332		Ω		Ω

		Q2b RTD, redundant		TbQ2b		TT8342		Ω		Ω

		Q2B Cryogenic (warm-up) Heater (LE) - wire toward cold mass end plate (CERN #1 I+)		W1aQ2B		EH8332+		Ω

		Q2B Cryogenic (warm-up) Heater (LE) - wire toward cold mass mag center (CERN #1 I-)		W2aQ2B		EH8332-

		Q2B Cryogenic (warm-up) Heater (Non-LE) - wire toward cold mass end plate (CERN #2 I+)		W1bQ2B		EH8342+		Ω

		Q2B Cryogenic (warm-up) Heater (Non-LE) - wire toward cold mass mag center (CERN #2 I-)		W2bQ2B		EH8342-
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		(Q2b) Resistance								Nominal ~ 560 to 585 mΩ

		Voltage Tap Serial Numbers								Quadrant Total Resistance

		Connect		Fermi		CERN		Quadrant

		VHI		VTc1Q2b		EE1512		Quadrant 1		Ω

		VLO		VTdQ2b		EMPTY

		VHI		VTeQ2b		EMPTY		Quadrant 2		Ω

		VLO		VTc1Q2b		EE1512

		VHI		VTdQ2b		EMPTY		Quadrant 3		Ω

		VLO		VTa1Q2b		EE1412

		VHI		VTb1Q2b		EE1612		Quadrant 4		Ω

		VLO		VTeQ2b		EMPTY

		**Set test current to 0.1 Amps for Total Resistance Measurement**

		VHI		VTb1Q2b		EE1612		Total Cold Mass		Nominal ~ 2.305Ω

		VLO		VTa1Q2b		EE1412				Ω
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		Q2a Strip Heater Resistance

		Fermi		CERN		Description		Limit		Resistance

		H1aQ2a		YT1112+		Circuit A		18.20 to 21Ω		Ω

		H2aQ2a		YT1112-

		H1bQ2a		YT1122+		Circuit B		18.20 to 21Ω		Ω

		H2bQ2a		YT1122-
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		Q2b Strip Heater Resistance

		Fermi		CERN		Description		Limit		Resistance

		H1aQ2b		YT1132+		Circuit A		18.20 to 21Ω		Ω

		H2aQ2b		YT1132-

		H1bQ2b		YT1142+		Circuit B		18.20 to 21Ω		Ω

		H2bQ2b		YT1142-
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		Q2b - RTD's and Cryogenic (warm-up) Heaters

		Temperature of Building (+/- 5°): ________________

		Component		Fermi		CERN		Resistance		Mfr. Resistance (Expedition)

		Q2b RTD, primary		TaQ2b		TT8332		Ω		Ω

		Q2b RTD, redundant		TbQ2b		TT8342		Ω		Ω

		Q2B Cryogenic (warm-up) Heater (LE) - wire toward cold mass end plate (CERN #1 I+)		W1aQ2B		EH8332+		Ω

		Q2B Cryogenic (warm-up) Heater (LE) - wire toward cold mass mag center (CERN #1 I-)		W2aQ2B		EH8332-

		Q2B Cryogenic (warm-up) Heater (Non-LE) - wire toward cold mass end plate (CERN #2 I+)		W1bQ2B		EH8342+		Ω

		Q2B Cryogenic (warm-up) Heater (Non-LE) - wire toward cold mass mag center (CERN #2 I-)		W2bQ2B		EH8342-
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		(Q2b) Inductance								Nominal ~ 3.34 to 3.48 mH

										Quadrant Total Inductance

		Connect		Fermi		CERN		Quadrant

		HPOT		VTc1Q2b		EE1512		Quadrant 1		mH

		LPOT		VTdQ2b		EMPTY

		HPOT		VTeQ2b		EMPTY		Quadrant 2		mH

		LPOT		VTc1Q2b		EE1512

		HPOT		VTdQ2b		EMPTY		Quadrant 3		mH

		LPOT		VTa1Q2b		EE1412

		HPOT		VTb1Q2b		EE1612		Quadrant 4		mH

		LPOT		VTeQ2b		EMPTY

		HPOT		VTb1Q2b		EE1612		Total Cold Mass		Nominal ~ 13.3376 mH

		LPOT		VTa1Q2b		EE1412				mH
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		(Q2a) Resistance								Nominal ~ 560 to 585 mΩ

										Quadrant Total Resistance

		Connect		Fermi		CERN		Quadrant

		VHI		VTdQ2a		EMPTY		Quadrant 1		mΩ

		VLO		VTc1Q2a		EE1212

		VHI		VTc1Q2a		EE1212		Quadrant 2		mΩ

		VLO		VTeQ2a		EMPTY

		VHI		VTa1Q2a		EE1112		Quadrant 3		mΩ

		VLO		VTdQ2a		EMPTY

		VHI		VTeQ2a		EMPTY		Quadrant 4		mΩ

		VLO		VTb1Q2a		EE1312

		**Set test current to 0.1 Amps for Total Resistance Measurement**

		VHI		VTa1Q2a		EE1112		Total Cold Mass		Nominal ~ 2.305 Ω

		VLO		VTb1Q2a		EE1312				Ω






_1187168460.xls
Sheet1

		(Q2b) Resistance								Nominal ~ 560 to 585 mΩ

										Quadrant Total Resistance

		Connect		Fermi		CERN		Quadrant

		VHI		VTc1Q2b		EE1512		Quadrant 1		mΩ

		VLO		VTdQ2b		EMPTY

		VHI		VTeQ2b		EMPTY		Quadrant 2		mΩ

		VLO		VTc1Q2b		EE1512

		VHI		VTdQ2b		EMPTY		Quadrant 3		mΩ

		VLO		VTa1Q2b		EE1412

		VHI		VTb1Q2b		EE1612		Quadrant 4		mΩ

		VLO		VTeQ2b		EMPTY

		**Set test current to 0.1 Amps for Total Resistance Measurement**

		VHI		VTb1Q2b		EE1612		Total Cold Mass		Nominal ~ 2.305Ω

		VLO		VTa1Q2b		EE1412				Ω
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		(Q2b) Q-Factor								Nominal ~ 4.5 to 5.2

										Quadrant Total Q

		Connect		Fermi		CERN		Quadrant

		HPOT		VTc1Q2b		EE1512		Quadrant 1

		LPOT		VTdQ2b		EMPTY

		HPOT		VTeQ2b		EMPTY		Quadrant 2

		LPOT		VTc1Q2b		EE1512

		HPOT		VTdQ2b		EMPTY		Quadrant 3

		LPOT		VTa1Q2b		EE1412

		HPOT		VTb1Q2b		EE1612		Quadrant 4

		LPOT		VTeQ2b		EMPTY

		HPOT		VTb1Q2b		EE1612		Total Cold Mass		Nominal ~ 4.5 to 5.2

		LPOT		VTa1Q2b		EE1412
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		(Q2a) Q-Factor								Nominal ~ 3.7 to 4.0

		Voltage Tap Serial Numbers								Quadrant Total Q

		Connect		Fermi		CERN		Quadrant

		LPOT		VTdQ2a		EMPTY		Quadrant 1

		HPOT		VTc1Q2a		EE1212

		LPOT		VTc1Q2a		EE1212		Quadrant 2

		HPOT		VTeQ2a		EMPTY

		LPOT		VTa1Q2a		EE1112		Quadrant 3

		HPOT		VTdQ2a		EMPTY

		LPOT		VTeQ2a		EMPTY		Quadrant 4

		HPOT		VTb1Q2a		EE1312

		LPOT		VTa1Q2a		EE1112		Total Cold Mass		Nominal ~ 3.7 to 4.0

		HPOT		VTb1Q2a		EE1312
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		(Q2a) Resistance								Nominal ~ 560 to 585 mW

		Voltage Tap Serial Numbers								Quadrant Total Resistance

		Connect		Fermi		CERN		Quadrant

		VHI		VTdQ2a		EMPTY		Quadrant 1		mW

		VLO		VTc1Q2a		EE1212

		VHI		VTc1Q2a		EE1212		Quadrant 2		mW

		VLO		VTeQ2a		EMPTY

		VHI		VTa1Q2a		EE1112		Quadrant 3		mW

		VLO		VTdQ2a		EMPTY

		VHI		VTeQ2a		EMPTY		Quadrant 4		mW

		VLO		VTb1Q2a		EE1312

		**Set test current to 0.1 Amps for Total Resistance Measurement**

		VHI		VTa1Q2a		EE1112		Total Cold Mass		Nominal ~ 2.305 W

		VLO		VTb1Q2a		EE1312				W
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		(Q2b) Resistance								Nominal ~ 560 to 585 mW

		Voltage Tap Serial Numbers								Quadrant Total Resistance

		Connect		Fermi		CERN		Quadrant

		VHI		VTc1Q2b		EE1512		Quadrant 1		mW

		VLO		VTdQ2b		EMPTY

		VHI		VTeQ2b		EMPTY		Quadrant 2		mW

		VLO		VTc1Q2b		EE1512

		VHI		VTdQ2b		EMPTY		Quadrant 3		mW

		VLO		VTa1Q2b		EE1412

		VHI		VTb1Q2b		EE1612		Quadrant 4		mW

		VLO		VTeQ2b		EMPTY

		**Set test current to 0.1 Amps for Total Resistance Measurement**

		VHI		VTb1Q2b		EE1612		Total Cold Mass		Nominal ~ 2.305 W

		VLO		VTa1Q2b		EE1412				W
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		(Q2a) Inductance								Nominal ~ 3.34 to 3.48 mH

										Quadrant Total Inductance

		Connect		Fermi		CERN		Quadrant

		LPOT		VTdQ2a		EMPTY		Quadrant 1		mH

		HPOT		VTc1Q2a		EE1212

		LPOT		VTc1Q2a		EE1212		Quadrant 2		mH

		HPOT		VTeQ2a		EMPTY

		LPOT		VTdQ2a		EMPTY		Quadrant 3		mH

		HPOT		VTa1Q2a		EE1112

		LPOT		VTeQ2a		EMPTY		Quadrant 4		mH

		HPOT		VTb1Q2a		EE1312

		LPOT		VTa1Q2a		EE1112		Total Cold Mass		Nominal ~ 13.3376 mH

		HPOT		VTb1Q2a		EE1312				mH
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		(Q2a) Q-Factor								Nominal ~ 3.7 to 4.0

		Voltage Tap Serial Numbers								Quadrant Total Q

		Connect		Fermi		CERN		Quadrant

		LPOT		VTdQ2a		EMPTY		Quadrant 1

		HPOT		VTc1Q2a		EE1212

		LPOT		VTc1Q2a		EE1212		Quadrant 2

		HPOT		VTeQ2a		EMPTY

		LPOT		VTa1Q2a		EE1112		Quadrant 3

		HPOT		VTdQ2a		EMPTY

		LPOT		VTeQ2a		EMPTY		Quadrant 4

		HPOT		VTb1Q2a		EE1312

		LPOT		VTa1Q2a		EE1112		Total Cold Mass		Nominal ~ 3.7 to 4.0

		HPOT		VTb1Q2a		EE1312
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		(Q2b) Q-Factor								Nominal ~ 3.7 to 4.0

		Voltage Tap Serial Numbers								Quadrant Total Q

		Connect		Fermi		CERN		Quadrant

		HPOT		VTc1Q2b		EE1512		Quadrant 1

		LPOT		VTdQ2b		EMPTY

		HPOT		VTeQ2b		EMPTY		Quadrant 2

		LPOT		VTc1Q2b		EE1512

		HPOT		VTdQ2b		EMPTY		Quadrant 3

		LPOT		VTa1Q2b		EE1412

		HPOT		VTb1Q2b		EE1612		Quadrant 4

		LPOT		VTeQ2b		EMPTY

		HPOT		VTb1Q2b		EE1612		Total Cold Mass		Nominal ~ 3.7 to 4.0

		LPOT		VTa1Q2b		EE1412
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		(Q2b) Inductance								Nominal ~ 3.34 to 3.48 mH

		Voltage Tap Serial Numbers								Quadrant Total Inductance

		Connect		Fermi		CERN		Quadrant

		HPOT		VTc1Q2b		EE1512		Quadrant 1		mH

		LPOT		VTdQ2b		EMPTY

		HPOT		VTeQ2b		EMPTY		Quadrant 2		mH

		LPOT		VTc1Q2b		EE1512

		HPOT		VTdQ2b		EMPTY		Quadrant 3		mH

		LPOT		VTa1Q2b		EE1412

		HPOT		VTb1Q2b		EE1612		Quadrant 4		mH

		LPOT		VTeQ2b		EMPTY

		HPOT		VTb1Q2b		EE1612		Total Cold Mass		Nominal ~ 13.3376 mH

		LPOT		VTa1Q2b		EE1412				mH
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		(Q2a) Inductance								Nominal ~ 3.34 to 3.48 mH

		Voltage Tap Serial Numbers								Quadrant Total Inductance

		Connect		Fermi		CERN		Quadrant

		LPOT		VTdQ2a		EMPTY		Quadrant 1		mH

		HPOT		VTc1Q2a		EE1212

		LPOT		VTc1Q2a		EE1212		Quadrant 2		mH

		HPOT		VTeQ2a		EMPTY

		LPOT		VTdQ2a		EMPTY		Quadrant 3		mH

		HPOT		VTa1Q2a		EE1112

		LPOT		VTeQ2a		EMPTY		Quadrant 4		mH

		HPOT		VTb1Q2a		EE1312

		LPOT		VTa1Q2a		EE1112		Total Cold Mass		Nominal ~ 13.3376 mH

		HPOT		VTb1Q2a		EE1312				mH
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		(Q2a) Inductance								Nominal ~ 3.34 to 3.48 mH

		Voltage Tap Serial Numbers								Quadrant Total Inductance

		Connect		Fermi		CERN		Quadrant

		LPOT		VTdQ2a		EMPTY		Quadrant 1		mH

		HPOT		VTc1Q2a		EE1212

		LPOT		VTc1Q2a		EE1212		Quadrant 2		mH

		HPOT		VTeQ2a		EMPTY

		LPOT		VTdQ2a		EMPTY		Quadrant 3		mH

		HPOT		VTa1Q2a		EE1112

		LPOT		VTeQ2a		EMPTY		Quadrant 4		mH

		HPOT		VTb1Q2a		EE1312

		LPOT		VTa1Q2a		EE1112		Total Cold Mass		Nominal ~ 13.3376 mH

		HPOT		VTb1Q2a		EE1312				mH






