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	Revision
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	Date

	None
	N/A
	Initial Release
	N/A
	8/20/04

	
	
	
	
	

	A
	5.0
	Modified Step.  Modified to reflect production floor process.
	1682
	12/15/04

	
	9.2
	Modified Step.  Changed to Crew Chief signoff.
	
	

	
	9.3
	Modified Step.  Changed to Weldor signoff.
	
	

	
	12.3
	Modified Step.  Added “…and Figure 12.0.”
	
	

	
	15.2
	Modified Step.  Changed to “Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.  Measure Resistance and record in the table below.”  Modified Table.  Added Picture of Corrector Bus Leads.
	
	

	
	17.1
	Modified Step.  Changed (MC-369552) to (MC-369522).
	
	

	
	17.4
	Modified Step.  Changed IP to Non-IP.
	
	

	
	17.6
	Modified Step.  Changed IP to Non-IP.
	
	

	
	17.7.2
	Modified Step.  Changed Non-IP to IP.
	
	

	
	17.8
	Modified Step.  Changed Non-IP to IP.
	
	

	
	17.10
	Modified Step.  Changed Non-IP to IP.
	
	

	
	18.9
	Added Step.  “Tack weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).”
	
	

	
	18.11
	Added Step.  “Weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).”
	
	

	
	19.9
	Modified Step.  Changed to “Measure the distance between the Suspension Rings at the bottom of the Threaded Rods and record measurements below.  Copy this page and place copy in designated book for later reference.

(TR-333730, Q3 Cryostat Final Assembly, Step 5.1).”
	
	

	
	19.17
	Modified Step.  Changed Non-IP to IP.
	
	

	
	19.18
	Modified Step.  Removed Center – North and Center – South.
	
	

	
	19.21
	Removed Step.  “Weld the Shielding Blocks (MB-390534) to the Cold Mass per Q3 Suspension System Installation (ME-390525).”  No shielding Blocks
	
	

	
	19.22
	Modified Step.  Added 112.5.
	
	

	
	19.23
	Modified Step.  Added 337.5.
	
	

	
	21.1
	Modified Step.  Modified Resistance Table.
	
	

	
	21.2
	Modified Step.  Changed to “Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.  Measure Resistance and record in the table below.”  Modified Table.  Added Picture of Corrector Bus Leads.  
	
	

	
	22.2
	Added Step.  Added “Assemble/Install Hypertronics Connectors, without Cover at IP End as per Q3 Module Assembly (ME-369900).  Pin Numbers for connectors are shown in Table 22.2 below.”
	
	

	
	22.3
	Added Step.  “Inspect Hypertronics Connector.  Ensure that it is free of flux and that Kapton has been installed properly.”
	
	

	
	22.4
	Added Step.  “After LHC Project Physicist / designee has signed the above step, complete the installation of the Hypertronics.”
	
	

	
	23.2
	Modified Step.  Changed to “Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.  Measure Resistance and record in the table below.”  Modified Table.  Added Picture of Corrector Bus Leads.
	
	

	
	23.4
	Added Step.  “Ensure electrical measurements are acceptable and confirm Hypertronics Connector has been installed properly.”
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	B
	1.6
	Added Step.  “Protect the bellows during all stages of production.”  DR No. HGQ-0500.
	1695
	3/4/05

	
	7.6
	Removed Step.  Moved to after electrical.  New step 7.8.
	
	

	
	7.0 to 17.0
	Modified order of steps per production request.  (Subsequent changes to steps will reflect new Step Numbers)
	
	

	
	7.14
	New step.  “Splice Cold mass voltage taps to wire bundle.  Verify splices electrically.”  Per LMQXC02.
	
	

	
	7.15
	New step.  “Attach wires using putty and install the Voltage Tap Splice Cover Block (MC-430146).”  Per LMQXC02.
	
	

	
	9.5
	Added Step.  “Solder Corrector Wires per Q3 Module Assembly

(ME-369900) and as shown in Figure 9.4-A.”
	
	

	
	9.6
	Added Step.  “Install voltage taps on MCBXA corrector leads.  One tap is to be soldered to the “A” Lead of each corrector element.  Wire labels are shown below.”
	
	

	
	11.12
	Modified Step.  Added check boxes and specifications for measurements taken with Mini-level.
	
	

	
	12.1
	Modified Step.  Added picture, (ME-369900 - Rev. A, Sheet 3 of 5), per production request.
	
	

	
	12.11
	Added Step.  “Solder MQSX Corrector Wires.”
	
	

	
	12.13
	New Step.  “At the IP End, attach Spider Assembly (MD-430072) as per Q3 Module Assembly (ME-369900).”
	
	

	
	15.3
	New Step.  “At the Non-IP End, attach Spider Assembly (MB-430096) as per Q3 Module Assembly (ME-369900).”  Per DR No. HGQ-0520.
	
	

	
	16.2
	Modified Step.  Added “Record Initial resistance of Corrector Element and record below.”  Added column to record initial resistance of Corrector Element.
	
	

	
	16.3
	Added Step.  “Attach Backing Splines as per Q3 Module Assembly 

(ME-369900).”
	
	

	
	16.4
	Added Step.  “At the IP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar String (MA-369912) every ½ - ¾” over Kapton as per Q3 Module Assembly (ME-369900).”
	
	

	
	16.5
	Added Step.  “At the Non-IP End (Non-Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar String (MA-369912) every ½ - ¾” over Kapton as per Q3 Module Assembly (ME-369900).”
	
	

	
	17.3
	Modified Step.  Moved Step per production request.  “Position the Beam Tube (MC-369522) longitudinally per Q3 Cold Mass Welded Assembly

 (ME-390529).”  New Step 20.1
	
	

	
	19.2
	Modified Step.  Changed to “Insert the Fixed Support Assembly

(ME-390041) into the Vacuum Vessel and position at the IP End.”
	
	

	
	19.5
	Modified Step.  Changed to “Insert the Sliding Support Assembly

(ME-390042) in to the Vacuum Vessel and position at the Non-IP End.”
	
	

	
	20.8
	Modified Step.  Changed to “Perform a stretched wire measurement of the system to align the Beam Tube Flange within ( .5 mm.”
	
	

	
	21.2
	New Step.  “Check Q1 & Q2 Instrumentation Bus Wires for Continuity.”  Added Table.
	
	

	
	21.3
	Modified Step.  Added “Record Initial resistance of Corrector Element and record below.”  Added column to record initial resistance of Corrector Element.
	
	

	
	22.1
	Modified Step.  Changed Picture of “Hypertronics Connector Pin Locations (Q3 non-IP end) VIEW:  Male (pin) solder cup side” to show correct hookup configuration to DFBX.
	
	

	
	23.0
	Modified Step.  Removed electrical checks that are previously performed by MTF, per production request.
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	C
	7.6
	Modified Step.  Modified Table.  Added Column for RTD Serial Number per LHC Production Supervisor.
	1721
	6/8/05

	
	7.14
	Modified Step.  Added electricals performed by MTF.
	
	

	
	22.3
	Modified Step.  Added electricals performed by MTF.
	
	

	
	19.3
	Modified Step.  Changed to “Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws (MA-393021) into the Vacuum Vessel to hold the Fixed Support Assembly in place.  Coat all screw threads with Molybdenum Disulfide prior to installation.”  Per production request.
	
	

	
	19.6
	Modified Step.  Changed to “Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws (MA-393021) into the Vacuum Vessel to hold the Fixed Support Assembly in place.  Coat all screw threads with Molybdenum disulfide prior to installation.”  Per production request.
	
	

	
	
	
	
	

	D
	3.0
	Modified Step.  Changed title.
	1751
	7/13/05

	
	4.0
	Added Step.  Added steps per production request.
	
	

	
	7.13
	Removed Step.  “Disassemble the MCBXA Corrector Magnet from the MCBXA Corrector Mounting Ring (ME-390037).”  Per production request.
	
	

	
	7.21
	Removed Step.  “Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring (MD-309209).”  Per production request.
	
	

	
	8.1
	Removed Step.  “Move the MQSX Corrector Magnet up against the Mounting Ring on the Q3 Cold Mass and bolt the MQSX Corrector Magnet to the Q3 Cold Mass using the Silver Plated Mounting Screw and torque bolts to 500 in.-lbs.  Shim between the corrector and flange as necessary.”  Per production request.
	
	

	
	8.2
	Modified Step.  Moved to after step 7.18.  (New step 8.19)
	
	

	
	8.4
	Removed Step.  “Solder Corrector Wires per Q3 Module Assembly

(ME-369900) and as shown in Figure 8.5-A.”
	
	

	
	9.0
	Changed Title to Final Corrector Preparations. per production request.
(New Step 10.0.)
	
	

	
	9.1
	Modified Step.  Removed “Move the MCBXA Corrector Magnet up against the Mounting Ring on the Q3 Magnet, and bolt the MCBXA Corrector Magnet to the Q3 Cold Mass using the 3” Silver Plated Mounting Screw (MA-390247) and ” from step per production request.  (New Step 10.1)
	
	

	
	10.0 to 25.0
	Modified Steps per production request and marked-up traveler.
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	E
	3.1
	Modified Step.  Added location to record the BUS Serial Number: per Damon Bice
	1766
	9/14/05

	
	6.7
	Added Step.  “Verify the Bus configuration is per Drawing (ME-430065).” Per DR No. 4208.
	
	

	
	8.8
	Modified Step.  Changed 2nd part to “Once all information has been filled out, make a copy of the Cryogenic Thermometer Traveller.  Place the original at the end of the traveler and place the copy in the designated binder.”
	
	

	
	8.14
	Modified Step.  Changed to “(This step is to be performed by MTF Technicians)  Identify the Voltage Tap and Heater wires to be spliced.  Splice the Cold Mass Voltage Taps and Heater wires from Bundle #1 to Bundle #2 as indicated in  Table 8.14-A below.”
	
	

	
	8.15
	Modified Step.  Changed to “(This step is to be performed by MTF Technicians)  Verify the splices electrically:”.  Changed procedure performed by MTF.
	
	

	
	10.1
	Modified Step.  Changed to “Route MCBXA Corrector Coil Wires as shown in Figure 10.1-A below and per Q3 Cold Mass Module Assembly
(ME-369900, sheet 4 of 5).”
	
	

	
	12.5
	Modified Step.  Added “Weld the MCBXA Corrector to the Mounting Ring per Q3 Cold Mass Welded Assembly (ME-390529).” Per Damon Bice.
	
	

	
	12.6
	Modified Step.  Added “Weld the MCSOX Corrector to the Mounting Ring per Q3 Cold Mass Welded Assembly (ME-390529).” Per Damon Bice.
	
	

	
	12.7
	Modified Step.  Added “Weld the MQSX Corrector to the Mounting Ring per Q3 Cold Mass Welded Assembly (ME-390529).” Per Damon Bice.
	
	

	
	18.5
	Modified Step.  Changed to “At the Non-IP End (Non-Lead End) wrap the entire Springboard Assembly in Kapton tape and then wrap the uppermost bend of magnet and corrector bus with Nomex.  Wrap the entire springboard with white glass tape followed by Kevlar String (MA-369912) every ½ - ¾” as per Q3 Module Assembly (ME-369900).”
	
	

	
	20.7
	Removed Step.  Moved to after step 20.16, per production request.  “Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold Mass Welded Assembly (ME-390529).”  (New step 20.15)
	
	

	
	20.8
	Removed Step.  Moved to after step 20.18, per production request.  “Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded Assembly (ME-390529).”  (New step 20.19)
	
	

	
	20.8
	Added Step.  “Weld the Shipping Restraint Nuts (MC-390294).”
	
	

	
	20.9
	Modified Step.  Changed to “Mark the location that the Shipping Restraint Nuts (MC-390294) will be welded on the Non-IP End.” (New Step 20.7) per Damon Bice.
	
	

	
	20.16
	New Step.  “Hipot the Cable Busses according to tables below.  Hipots are done @ 3kV.  Hold for 30 seconds.  Maximum Leakage is 3 μA.” per production request.
	
	

	
	20.18
	Added Step.  “Hipot according to tables below.”
	
	

	
	21.9
	Modified Step.  Changed to “Measure the distance between the Suspension Rings at the bottom of the Threaded Rods (Measure from the face of one stainless steel lug to the face of the other stainless steel lug) and record measurements below.  Copy this page and place copy in designated book for later reference. (TR-333730, Q3 Cryostat Final Assembly, Step 5.1).”
	
	

	
	21.10
	Modified Step.  Changed to “Measure two places (in mm)(3 o’clock and 9 o’clock position while facing Vacuum Vessel End) from the face of the IP End Vacuum Vessel Flange to the inside surface of the IP End Suspension System’s G-11.  (Fixed Support).”  Added Figures and extra tables to measure positions.
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	E
(Continued)
	21.11
	Modified Step.  Changed to “Measure two places (in mm) (3 o’clock and 9 o’clock position while facing Vacuum Vessel End) from the face of the Non-IP End Vacuum Vessel Flange to the inside surface of the Non-IP End Suspension System’s G-11.  (Sliding Support).”  Added Figures and extra tables to measure positions.
	1766

(Continued)
	9/14/05

	
	23.4
	Modified Step.  Added “Maximum Leakage is 3 μA.” Per LHC Project Physicist.
	
	

	
	25.1
	Modified Step.  Removed steps and tables for measuring resistance of RTD’s and Strip Heaters.
	
	

	
	
	
	
	

	F
	7.0
	Added Step.  Added Electrical Inspection of the Q3 Bus assembly per production request.
	1779
	11/7/05

	
	19.0
	Modified Steps.  Added Step Numbers and instructions to each individual signoff.
	
	

	
	24.0
	Modified Steps.  Added Step Numbers and instructions to each individual signoff.
	
	

	
	26.0
	Modified Steps.  Added Step Numbers and instructions to each individual signoff.
	
	

	G
	22
	After attachment of the spider assembly, bus resistance will be measured to ensure correct routing.  See DR 4294
	1827
	7/13/06

	
	23
	Coil mass resistance measurements will be modified to include polarity check.  See DR 4294 
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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 Q3 Module Verification
3.1 Record the serial number for each Magnetic Component Assembly.

Q3 Serial Number: 





MCBXA Corrector Coil Serial Number: 






MQSX Corrector Coil Serial Number: 






MCSOX Corrector Coil Serial Number: 






BUS Serial Number: 






[image: image1.wmf]STOP

STOP




Responsible Authority/Physicist



Date

3.2 Attach the Certificate of Conformity, for vendor supplied components, and the Quality Record, for vendor supplied components, to this traveler.

Verify that the Certificate of Conformity and /or the Quality Record (as required) has been filled out and performed by Fermilab personnel.

[image: image2.wmf]STOP

STOP




Crew Chief





Date

4.0 Corrector Pre-alignment

4.1 Set up Corrector Magnets for Pre-alignment referencing.



Technician(s)





Date

[image: image3.wmf]STOP

STOP


4.2 Perform Stretched Wire Measurement of Corrector Magnets.



Responsible Authority/Physicist



Date

[image: image4.wmf]STOP

STOP


4.3 Verify Corrector Roll Angles.



Responsible Authority/Physicist



Date

4.4 Set-up Pre-alignment plates for welding.



Technician(s)





Date

4.5 Weld the Pre-alignment plates to the MCBXA, MQSX AND MCSOX Correctors.  (See Serial Numbers from step 3.1)



Weldor(s)





Date

[image: image5.wmf]STOP

STOP


4.6 Verify that the Pre-alignment plates are positioned / welded in their proper locations and document the data.


Responsible Authority/Physicist



Date

5.0 Q3 Magnet Placement (Module Assembly Tooling)

5.1 Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Cold Mass Assembly
 Stat – Support and Clamping Fixture (ME-369768).



Technician(s)





Date

5.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support Fixture (ME-369780), 13.780 Diameter Corrector Magnet.



Technician(s)





Date

5.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly
 (ME-369765, View E-E).



Technician(s)





Date

5.4 Move the Q3 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 Q3 Cold Mass Welded Assembly (ME-390529).



Technician(s)





Date

6.0 Bus Assembly Installation
6.1 Measure the length of the Cold Mass and record below.

	Cold Mass Length:
	




Technician(s)





Date

6.2 Add four feet (48 inches) to the Cold Mass Length and record below.  This will be the top piece.

	Cold Mass Length from step 6.1:
	

	Add:
	+   48 in.

	Length of top piece:
	




Technician(s)





Date

[image: image6.wmf]STOP
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Crew Chief





Date

6.3 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.2.  This will be referred to as the top piece.



Technician(s)





Date

6.4 Record the total length of the top piece, recorded in step 6.2, below.  Multiply the total by 2 and record the number below.  This will be the length of the bottom piece.

	Length of top piece:
	

	Multiply by 2:
	x    2

	Length of bottom piece:
	




Technician(s)





Date

[image: image7.wmf]STOP
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Crew Chief





Date

6.5 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.4.  This will be referred to as the bottom piece.



Technician(s)





Date

6.6 Pull the two pieces of Nomex (MB-430064) through the Bus Slot.  Leave two feet of Nomex extending past the end of the Cold Mass at the Lead End and Non-Lead End.  Fold top piece over top of Cold Mass and fold bottom piece under bottom of Cold Mass. (As shown n figure 6.6 below)
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Figure 6.6



Technician(s)





Date

6.7 Verify the Bus configuration is per Drawing (ME-430065).

[image: image10.wmf]STOP

STOP




Crew Chief





Date

6.8 Starting at the Lead End, slide the Lead and Corrector Coil Bus Assembly (MB-430065) into Magnet Bus Slot between the two pieces of Nomex (MB-430064).  The bottom piece of Nomex will move with the bus.  Pull the bottom piece as it is being fed into the Cold Mass.



Technician(s)





Date

6.9 Cut Nomex (MB-430064) equal to the Length of the Cold Mass.  (See Step 6.1 for reference)



Technician(s)





Date

7.0 Electrical Inspection
7.1 Perform a Resistance Measurement of the Lead & Corrector Coil Bus Assembly (MD-430065).
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Settings for the Valhalla 4300B: 
20 mV – 10mA


Using the Valhalla 4300B, connect 10mA (@ 20 mV) applied voltage thru the Lead Busses.
	Component
	Measurement

	Lead Bus #1
	(

	Lead Bus #2
	(

	Lead Bus #3
	(

	Lead Bus #4
	(
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Settings for the Valhalla 4300B: 
2V - 1A


Using the Valhalla 4300B, connect 10mA (@ 20 mV) applied voltage thru the Lead Busses.
	Component
	Measurement

	Corrector Bus #1
	(

	Corrector Bus #2
	(

	Corrector Bus #3
	(

	Corrector Bus #4
	(

	Corrector Bus #5
	(

	Corrector Bus #6
	(

	Corrector Bus #7
	(

	Corrector Bus #8
	(

	Corrector Bus #9
	(

	Corrector Bus #10
	(

	Corrector Bus #11
	(

	Corrector Bus #12
	(

	Corrector Bus #13
	(

	Corrector Bus #14
	(

	Corrector Bus #15
	(




Technician(s)





Date
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7.2 Verify that the Readings in Step 7.1 are acceptable.



Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date

7.3 Hipot Lead Busses to 5 kV as shown in figures 7.3-A and 7.3-B.  Max Leakage is 2 (A.
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date
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Figure 7.3-A

	Measurement
	Leakage (Max. 2(A)

	Lead Busses - Layer to Layer
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date
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Figure 7.3-B

	Measurement
	Leakage (Max. 2(A)

	Lead Busses - Across Corners
	




Technician(s)





Date
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Responsible Authority/Physicist



Date

7.4 Hipot Correction Coil Busses to 4 KV as shown in Figure 7.4-A and 7.4-B.  Max Leakage is 2 (A.
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date
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Figure 7.4-A

	Measurement
	Leakage (Max. 2(A)

	Corrector Busses - Layer to Layer
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Have Crew Chief verify setup and sign below before continuing.
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Figure 7.4-B

	Measurement
	Leakage (Max. 2(A)

	Corrector Busses – Across Corners
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8.0 Q3 Cold Mass Alignment
8.1 Rotate the Q3 Cold Mass, with the Power Leads facing up, into the proper orientation as shown in Figure 8.1-A.
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Figure 8.1-A
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8.2 Perform a stretched wire measurement of the system to align the Cold Mass within ( .2 mR.
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1.0 Instrumentation Installation
9.1 Prepare Q3 Instrumentation Wire Feed thru (MB-430074).  Build per Q3 Module Assembly Instrumentation Wire Feed thru (ME- 430074).  Wire Labels and descriptions are shown in Figure 9.1 and per (MB-430074).

Note(s):
USE ONLY CERN LABELS ON WIRES.
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Figure 9.1

INSTRUMENTATION TUBE
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9.2 Slide Instrumentation Bus Assembly (MB-430074) into the proper Q3 Port as per Q3 Module Assembly (ME-369900).  Verify that there is sufficient slack in cable to allow for two inches of differential thermal contraction.
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Figure 9.2-A
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Figure 9.2-B

9.3 Weld Warm-up Heater Base Plates (MA-369997) and RTD Mount Blocks to End Plates as per Q3 Module Assembly (ME-369900).
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Date

9.4 Install Warm-up Heaters (ME-369834) to each end of Q3 as per Q3 Module Assembly

 (ME-369900).

9.4.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate

 (MA-369997).

9.4.2 Solder wires (MA-369832) to the Warm-up Heaters as per (ME-369900).
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9.5 Install RTD’s as per Q3 Module Assembly (ME-369900).  Record Serial Numbers of each RTD in the table below.  Attach Data Sheet for each RTD to traveler.

1.5.1 Attach RTD’s (MA-369835) (Qty. 4) to Mounting Blocks as per Q3 Module Assembly (ME-369900).

1.5.2 Solder wires (MA-369836) to RTD’s as per Q3 Module Assembly (ME-369900).  Individual RTD wiring is shown in Figure 9.5.2-A below.
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Figure 9.5.2-A
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9.6 Perform a continuity check on all RTD’s and Warm-Up Heaters.  Record the Data below.  (1mA).  Record the resistance data from the Manufacturer’s Traveler below.  Compare RTD resistance test results to the resistance results from the Manufacturer’s Traveler.  Ensure RTD resistances are within 5(.  Attach the Manufacturer’s RTD papers at the end of this traveler.

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.

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

	Building Temperature: __________________
	Time of Test: ___________________

	Serial No.
	Location
	Wire No.
	Measured (
	Mfr. (  (expedition)

	
	Q3 Inst. Bus Side
	TT8313
	
	

	
	Q3 Inst. Non-Bus Side
	TT8323
	
	


	Cryogenic (Warm-up) Heaters

	Building Temperature: ________
	Time of Test: __________

	Location
	Wire No
	Measured (

	Q3 Lead End

(IP End)
	EH8313+
	(

	
	EH8313-
	

	Q3 Non-Lead End

(Non-IP End)
	EH8323+
	(

	
	EH8323-
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9.7 Hipot RTD’s to 100V.  Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.

 (Max. Leakage < 0.1 (A)
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Have Crew Chief verify setup and sign below before continuing.
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	RTD’S

	Building Temperature: __________________
	Time of Test: ____________

	Serial No.
	Location
	Hipot Leakage < 0.1 (A

	TT8313
	Q3 Inst. Bus Side
	

	TT8323
	Q3 Inst. Non-Bus Side
	




Technician(s)





Date

9.8 Hipot Cryogenic (Warm-up) Heaters to 300V.  Use Droege Serial No. 910


 (FNAL Part No. 51330) or equivalent.  (Max. Leakage < 0.1 (A)
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Have Crew Chief verify setup and sign below before continuing.
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	Warm-up Heaters

	Building Temperature: _____________
	Time of Test: ____________

	Location
	Wire No
	Hipot Leakage < 0.1 (A

	Q3 Lead End

(IP End)
	EH8313+
	

	
	EH8313-
	

	Q3 Non-Lead End

(Non-IP End)
	EH8323+
	

	
	EH8323-
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9.9 Fill out the Cryogenic Thermometer Traveller that came with the RTD. 



 Fill out:

· Corrector Tag Name

· Date

· Resistance Measurement

· Temperature (i.e. 77( F)

· Firm/Laboratory (Fermi)

· Checked By (Print Last Name)

Once all information has been filled out, make a copy of the Cryogenic Thermometer Traveller.  Place the original at the end of the traveler and place the copy in the designated binder.
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9.10 Mount the MCBXA Corrector Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.
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9.11 Position and align the MCBXA Corrector Magnet using corrector Pre-alignment plates and data obtained in Step 4.0.
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9.12 Verify alignment of MCBXA Corrector Magnet as per Q3 Module Assembly (ME-369900).
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9.13 Tack weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly (ME-390528) per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor






Date

9.14 Weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
 (ME-390108) Non-Lead End per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor






Date

9.15 (This step is to be performed by MTF Technicians)  Identify the Voltage Tap and Heater wires to be spliced.  Splice the Cold Mass Voltage Taps and Heater wires from Bundle #1 to Bundle #2 as indicated in  Table 9.15-A below.
SPLICE BUNDLE #1 TO BUNDLE#2

[image: image36.emf]BUNDLE #1 BUNDLE #2 COMMENT

EE1121 EE1123 Q3 Lead Voltage Tap "a", redundant

EE1111 EE1113 Q3 Lead Voltage Tap "a", primary

EE1211 EE1213 Q3 Center Voltage Tap "c" , primary

EE1221 EE1223 Q3 Center Voltage Tap "c" , redundant

EE1311 EE1313 Q3 Lead Voltage Tap "b" , primary

EE1321 EE1323 Q3 Lead Voltage Tap "b" , redundant

Empty No connection

N/A EE8223

Corrector voltage tap Q3-A2 DO NOT WORRY 

ABOUT THIS.  WILL BE ADDED LATER!!!

YT1111+ YT1113+ Q3 Protection (Strip) Heater

Empty No connection

YT1111- YT1113- Q3 Protection (Strip) Heater

Empty No connection

YT1121+ YT1123+ Q3 Protection (Strip) Heater

Empty No connection

YT1121- YT1123- Q3 Protection (Strip) Heater

Q3 MAGNET SPLICE WIRES

Table 9.15-A
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9.16 (This step is to be performed by MTF Technicians)  Verify the splices electrically:

Test of Q3 Fixed Voltage Taps

Apply 1A current between Magnet Lead Cable A (+) & Magnet Lead Cable B (-) on the Feed End (See Figure 8.15-A)


1. Connect Current Source:  Lead cable A (+) to Positive and Lead cable B (-) to Negative.

2. Use a 3457 or equivalent Digital Voltmeter and record measurement to four decimal places.

Use the Two-Wires Voltage Measurement Technique:


1. Connect Digital Voltmeter LO wire to Lead cable B (-)
 (or Negative output of Power source).

2. HI wire of Digital Voltmeter will move through wires to measure V.
DO NOT USE DC CURRENT LARGER THAN 2A.

DO NOT APPLY CURRENT THROUGH MAGNET LONGER THAN 30 MINUTES.
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Figure 9.16-A
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Protection (Strip) Heaters

Measure resistance across each heater using a handheld meter.
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("b" circuit) (CERN lead #1+)

NA NA

YT1123-

H2bQ3

Q3 Protection (Strip) Heater,                          

("b" circuit) (CERN lead #1-)



30 _________

30 _________




Technician(s)





Date

9.17 Attach wires using putty and install the Voltage Tap Splice Cover Block (MC-430146).



Technician(s)





Date

9.18 Mount the MQSX Corrector Mounting Ring (MD-390209) to the MQSX Corrector Magnet.



Technician(s)





Date

9.19 Position and align the MQSX Corrector Magnet (ME-390529) using corrector Pre-alignment plates and data obtained in Step 4.0 per Q3 Cold Mass Welded Assembly.



Technician(s)





Date

9.20 Verify alignment of MQSX Corrector Magnet as per Q3 Module Assembly (ME-369900).
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Crew Chief





Date
9.21 Tack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly (ME-390528) per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor






Date

9.22 Weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly

 (ME-390528) Lead End per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor






Date

1.0 Installation of MQSX Corrector Coil
10.1 At the IP End, set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing (ME-369900).
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Figure 10.1-A

(ME-369900, Sheet 3 of 5)



Technician(s)





Date

10.2 Construct / Obtain Expansion Loop Tail per Q3 Module Assembly Insulated Expansion Loop Tail
 (MB-430145).



Technician(s)





Date

10.3 Solder the Lower Lead to the Expansion Loop Tail from Step 9.2 as per Q3 Module Assembly Drawing (ME-369900).



Technician(s)





Date
10.4 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per Q3 Module Assembly Drawing (ME-369900).



Technician(s)





Date

10.5 Insulate each splice with 2/3 overlap, .002 x 3/8 wide Kapton, (MA-292722).



Technician(s)





Date

10.6 Insert a piece of .005 Kapton between splices.



Technician(s)





Date

10.7 Put splices together and insulate splice area with ¾ overlap, .002 x 3/8 wide Kapton

 (MA-292722).



Technician(s)





Date

10.8 Attach Q3 Bus Splice Clamp Assembly (MD-430031) to Q3 Lead as per Q3 Module Assembly (ME-369900).



Technician(s)





Date

10.9 Attach IP (Lead) End Buss Crossover Block Assembly (MD-430095) as per Q3 Module Assembly (ME-369900).



Technician(s)





Date

10.10 Attach Cable Clamp Assemblies as per Q3 Module Assembly (ME-369900).



Technician(s)





Date

10.11 Solder MQSX Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in

 Figure 10.12-A.


Technician(s)





Date
10.12 Install voltage taps on MQSX corrector leads.  One tap is to be soldered to the “A” Lead of each corrector element.  Wire label is shown below in Figure 10.12-A.
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Figure 10.12-A
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A+ lead Q3A2 (skew quadrupole) voltage tap EE8223 (VTA2)




Technician(s)





Date

11.0 Final MCBXA Corrector Preparations
11.1 Route MCBXA Corrector Coil Wires as shown in Figure 11.1-A below and per Q3 Cold Mass Module Assembly (ME-369900, sheet 4 of 5).
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Figure 11.1-A



Technician(s)





Date

11.2 Solder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 10.2-A.



Technician(s)





Date

11.3 Install voltage taps on MCBXA corrector leads.  One tap is to be soldered to the “A” Lead of each corrector element.  Wire labels are shown below.
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Technician(s)





Date

12.0 Final MCSOX Corrector Preparations
12.1 Mount the MCSOX Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).



Technician(s)





Date

12.2 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up to the MCBXA Corrector Magnet.



Technician(s)





Date

12.3 Position the MCSOX Corrector Magnet using corrector Pre-alignment plates and data obtained in Step 4.0


Technician(s)





Date

12.4 Verify alignment of MCSOX Corrector Magnet as per Q3 Module Assembly (ME-369900).
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Crew Chief





Date

12.5 Position the MCSOX Corrector Magnet longitudinally.  (The gap between the MCBXA Magnet and the Mounting Ring should be approximately 15mm.)



Technician(s)





Date

12.6 Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor(s)





Date

12.7 Weld the MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor(s)





Date
13.0 Corrector Magnet Pre-Weld Alignment Procedures
13.1 Torque the MCBXA Corrector Magnet bolts to 500 in-lbs. per Note 4 of Q3 Cold Mass Welded Assembly (ME-390529).  Shim between the Corrector and Flange as necessary.



Technician(s)





Date

13.2 Torque the MCSOX Corrector Magnet bolts to 500 in-lbs. per Note 4 of Q3 Cold Mass Welded Assembly (ME-390529).  Shim between the Corrector and Flange as necessary.



Technician(s)





Date

13.3 Torque the MQSX Corrector Magnet bolts to 500 in-lbs. per Note 4 of Q3 Cold Mass Welded Assembly (ME-390529).  Shim between the Corrector and Flange as necessary.



Technician(s)





Date

13.4 Verify all Correctors (MCBXA, MCSOX and MQSX) are aligned and ready for welding procedures.


(MCBXA is ready for welding

(MCSOX is ready for welding

(MQSX is ready for welding
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Responsible Authority/Physicist



Date

13.5 Tack weld bolts and washers for mounting the MCBXA Corrector into place per Q3 Cold Mass Welded Assembly (ME-390529).  Weld the MCBXA Corrector to the Mounting Ring per Q3 Cold Mass Welded Assembly (ME-390529).


Weldor(s)





Date

13.6 Tack weld bolts and washers for mounting the MCSOX Corrector into place per Q3 Cold Mass Welded Assembly (ME-390529).  Weld the MCSOX Corrector to the Mounting Ring per Q3 Cold Mass Welded Assembly (ME-390529).


Weldor(s)





Date

13.7 Tack weld bolts and washers for mounting the MQSX Corrector into place per Q3 Cold Mass Welded Assembly (ME-390529).  Weld the MQSX Corrector to the Mounting Ring per Q3 Cold Mass Welded Assembly (ME-390529).


Weldor(s)





Date
14.0 Wire the MCSOX Corrector Magnet
14.1 Attach the MCSOX Splice Plate Mounting Ring (ME-430129), the MCSOX Corrector Splice Face Plate (ME-430130), and the MCSOX Splice Plate Mounting Bars (ME-430128) as per Q3 Module Assembly (ME-369900).



Technician(s)





Date

14.2 Route wires as shown in figure below and per Q3 Module Assembly (ME-369900).



Technician(s)





Date

14.3 Solder Wires per Q3 Module Assembly (ME-369900) and Figure 14.0-A. (Next Page)



Technician(s)





Date
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Figure 14.0-A

14.4 Install voltage taps on MCSOX corrector leads.  One tap is to be soldered to the “A” Lead of each corrector element.  Wire labels are shown below.
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15.0 Dome Setup
15.1 Attach IP End Dome (MD-390221) (Q3) to the End Dome Positioning Fixture (MD-369776).



Technician(s)





Date

15.2 Align IP End Dome (MD-390221) as shown in Q3 Cold Mass Welded Assembly (ME-390529).



Technician(s)





Date

15.3 Level the IP End Dome (MD-390221) using the Ball Socket (MD-369777) and the Mini Level.



Technician(s)





Date

15.4 Mark the IP End Dome (MD-390221) and the End Plate with a Horizontal Witness Line.  This Step will be used in Step 13.3 to reposition the Domes prior to Welding.



Technician(s)





Date

15.5 Remove the IP End Dome (MD-390221) from the Tooling.



Technician(s)





Date

15.6 While feeding the electrical wires/bus through the proper ports, attach Non-IP End Dome

 (MD-390668) (Q3) to the End Dome Positioning Fixture (MD-369776).



Technician(s)





Date

15.7 Align Non-IP End Dome (MD-390668) as shown in Q3 Cold Mass Welded Assembly

 (ME-390529).



Technician(s)





Date

15.8 Level the Non-IP End Dome (MD-390668) using the Ball Socket (MD-369777) and the Mini Level.



Technician(s)





Date

15.9 Mark the Non-IP End Dome (MD-390668) and the End Plate with a Horizontal Witness Line.  This Step will be used in Step 20.1 to reposition the Extension Tubes prior to Welding.



Technician(s)





Date

15.10 Remove the Non-IP End Dome (MD- 390668) from the Tooling.



Technician(s)





Date

15.11 Perform preliminary reference measurements before moving the Cold Mass to an Assembly Table.

Check one (Upper / Lower slash) and then record the reference measurement and Mini-level No.


Upper Slash
(

Lower Slash
(
Take measurement while looking from Non-Lead End toward the Lead End.

Reference Measurement: 



Mini-level No.  






Technician(s)





Date
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Date

15.12 Move the Cold Mass to an Assembly Table.



Technician(s)





Date

16.0 Routing the Power Leads

16.1 Route Cable and Corrector Leads on IP (Lead) End as shown below and per Q3 Module Assembly
 (ME-369900).
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Figure 16.1-A
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Date

16.2 At the IP End, attach Spider Assembly (MD-430072) as per Q3 Module Assembly (ME-369900).



Technician(s)





Date

16.3 Attach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly (ME-369900).



Technician(s)





Date

17.0 Mount MCSOX Bus and Expansion Loop Hardware
17.1 Mount the Side Cable Clamp Assembly (ME-430103) as per Q3 Module Assembly (ME-369900).



Technician(s)





Date

17.2 Mount the Non-IP (Non-Lead End) Corrector Bus Bundle Bracket (ME-430134) as per Q3 Module Assembly (ME-369900).



Technician(s)





Date

18.0 Assemble Bus and Expansion Loop on Non-IP (Non-Lead) End
18.1 Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure 18.1-A.
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Figure 18.1-A
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18.2 Configure Bus Expansion Loop as per Q3 Module Assembly (ME-369900).



Technician(s)





Date

18.3 At the Non-IP End, attach Spider Assembly (MB-430096) as per Q3 Module Assembly

 (ME-369900).
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19.0 Electrical Inspection
Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q3 Cold Mass:

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

2.
Set Test Current to 0.1 amp.

3.
Set Scale to 2V full scale.

4.
Turn temperature compensation on.

5.
Turn test current off.

6.
Connect IHI to “A” Lead as shown in figure 18.1-A.

7.
Connect ILO to “B” Lead as shown in figure 18.1-A.

8.
Turn test current on.

9.
Connect VHI and VLO to voltage taps as shown in resistance table.


10.
To measure Total with leads, connect VHI to “A” Lead and VLO to “B” Lead.

11. At the IP End, jumper the 8Ka leads as shown in Figure 18.1-A.

12. Read resistance and record in traveler.
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Figure 19.0-A

19.1 Measure the Resistance of the Q1 Cold Mass.
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19.2 Measure the resistance of Redundant Voltage Taps.
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.

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

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

4. Push Auto/Hold button to release hold.

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

6. Connect Hcur to “A” power lead as shown in figure 19.0-B.

7. Connect Lcur to “B” power lead as shown in figure 19.0-B.

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

9.
Read Ls and Q from display and record in table.
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Figure 19.0-B
19.3 Measure the Inductance (Ls) of a Q1 Cold Mass.
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19.4 Measure the Q-Factor (Q) of a Q1 Cold Mass.
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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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19.5 Measure the resistance of the RTD’s and Cryogenic (Warm-up) Heaters.  Record MFR Resistance (Expedition) for RTD’s.
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19.6 Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip) Heater Resistance for Q3.
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19.7 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.  Measure Resistance and record in the table below.
Corrector Bus Leads
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19.8 Attach Backing Splines as per Q3 Module Assembly (ME-369900).
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19.9 At the IP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar String (MA-369912) every ½ - ¾” over Kapton as per Q3 Module Assembly (ME-369900).
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19.10 At the Non-IP End (Non-Lead End) wrap the entire Springboard Assembly in Kapton tape and then wrap the uppermost bend of magnet and corrector bus with Nomex.  Wrap the entire springboard with white glass tape followed by Kevlar String (MA-369912) every ½ - ¾” as per Q3 Module Assembly (ME-369900).
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20.0 Beam Tube Insertion
20.1 Inspect the Beam Tube (MC-369522) 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 Q3 (MD-369838).
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20.2 Using Insertion Tooling, insert the Beam Tube (MC-369522) into the Magnet Assembly as per Beam Tube Insertion Tooling (MD-369789).
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20.3 Place a mark 45mm from the Kapton insulation on Non-IP End of the Beam Tube.
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20.4 Verify that the placement of the mark in Step 20.3 is correct.
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20.5 Using the Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark.
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20.6 Measure the inside Beam Tube length and record this measurement below.

	Step
	Description
	Measurement

	20.6.1
	Beam Tube Length
	

	
	Subtract 8650mm ((2mm)
	- 8650mm

	20.6.2
	(Length to be cut from IP End)
	         =
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20.7 Using the number recorded in Step 20.6.2, measure and place a mark at the IP End of the Beam Tube.
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20.8 Verify that the placement of the mark in Step 20.7 is correct.
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20.9 Using the Wachs Cutter, cut the IP End of the Beam Tube at the mark.
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20.10 Measure and verify Beam Tube length is 8650mm ((2mm).  Record Actual Beam Tube Length below.

	Actual Beam Tube Length
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20.11 Hipot the Beam Tube to coil, heaters and ground.  (5kV)  (Max. Leakage < 0.5(A)
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Have Crew Chief verify setup and sign below before continuing.
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	Hipot
	Leakage or Failure Voltage
	Pass
	Fail

	Beam Tube to coil, heaters and ground
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21.0 Dome Installation
21.1 Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the Horizontal Witness Line from step 15.4.
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21.2 Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly

 (ME-369900).
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21.3 Remove IP End Dome.
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21.4 Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly
 (ME-390529).



Weldor(s)





Date

21.5 Putty / Stycast all nuts and bolts that remain unwelded.



Technician(s)





Date

21.6 Re-install IP End Dome.


Technician(s)





Date

21.7 Mark the location that the Shipping Restraint Nuts (MC-390294) will be welded on the Non-IP End.



Technician(s)





Date

21.8 Weld the Shipping Restraint Nuts (MC-390294).



Weldor(s)





Date

21.9 Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly

 (ME-390529) using the Horizontal Witness Line from step 15.09.



Technician(s)





Date

21.10 Tack weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).



Weldor(s)





Date

21.11 Verify that the Expansion Loop has not been damaged and is functioning properly.



Technician(s)





Date

21.12 Reposition the Non-IP End Dome.


Technician(s)





Date

21.13 Verify that the Spider Assembly (MB-430096) has not been damaged and is functioning properly.



Technician(s)





Date
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21.14 Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly

 (ME-369900).


Responsible Authority




Date

21.15 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per
 Q3 Cold Mass Welded Assembly (ME-390529).



Weldor(s)





Date

21.16 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor(s)





Date

21.17 Hipot the Cable Busses according to tables below.  Hipots are done @ 3kV.  Hold for 30 seconds.  Maximum Leakage is 3 μA.
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Technician(s)





Date

21.18 Hipot according to tables below.

Q3 Corrector and Bus Hipots

Looking into Non-IP End of Q3

Looking from DFBX to Q3
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Measurement

[image: image81.wmf]H3B

H3A

V3B

V3A

H1B

H1A

V1B

V1A

B6B

B6A

B3B

B3A

A4B

A4A

B4B

B4A

A3B

A3A

A2B

A2A

H2B

H2A

V2B

V2A

Hipot #1

Gray 

–

500V

Others 

–

0V

m

A

H3B

H3A

V3B

V3A

H1B

H1A

V1B

V1A

B6B

B6A

B3B

B3A

A4B

A4A

B4B

B4A

A3B

A3A

A2B

A2A

H2B

H2A

V2B

V2A

Hipot #1

Gray 

–

500V

Others 

–

0V

m

A


[image: image82.wmf]H3B

H3A

V3B

V3A

B6B

B6A

B3B

B3A

A4B

A4A

B4B

B4A

A3B

A3A

A2B

A2A

H2B

V2B

Hipot #2

Gray 

–

500V

Others 

–

0V

m

A

H1A

V1A

V2A

V1B

H2A

H1B

H3B

H3A

V3B

V3A

B6B

B6A

B3B

B3A

A4B

A4A

B4B

B4A

A3B

A3A

A2B

A2A

H2B

V2B

Hipot #2

Gray 

–

500V

Others 

–

0V

m

A

H1A

V1A

V2A

V1B

H2A

H1B


[image: image83.wmf]H3B

H3A

B6B

B6A

B3B

B3A

A4B

A4A

B4B

B4A

A3B

A3A

A2B

A2A

H2B

H2A

V2B

V2A

Hipot #3

Gray 

–

500V

Others 

–

0V

m

A

H1B

H1A

V1B

V1A

V3A

V3B

H3B

H3A

B6B

B6A

B3B

B3A

A4B

A4A

B4B

B4A

A3B

A3A

A2B

A2A

H2B

H2A

V2B

V2A

Hipot #3

Gray 

–

500V

Others 

–

0V

m

A

H1B

H1A

V1B

V1A

V3A

V3B


[image: image84.wmf]H3B

H3A

V3B

V3A

B3B

B3A

A4B

A4A

B4B

B4A

A3B

A3A

A2B

A2A

H2B

H2A

V2B

V2A

Hipot #4

Gray 

–

500V

Others 

–

0V

m

A

H1B

H1A

V1B

V1A

B6B

B6A

H3B

H3A

V3B

V3A

B3B

B3A

A4B

A4A

B4B

B4A

A3B

A3A

A2B

A2A

H2B

H2A

V2B

V2A

Hipot #4

Gray 

–

500V

Others 

–

0V

m

A

H1B

H1A

V1B

V1A

B6B

B6A


Q3 Corrector and Bus Hipots

Looking into Non-IP End of Q3

Looking from DFBX to Q3

Measurement
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Technician(s)





Date

21.19 Weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).



Weldor(s)





Date

21.20 Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor(s)





Date

21.21 Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded Assembly (ME-390529).


Weldor(s)





Date

22.0 Suspension System Assembly
22.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes

 (Fermi stock 1660-2500) or equivalent.

	Part Name
	Part Number
	Quantity
	Completed

	Fixed Support Assembly
	(ME-390041)
	1
	

	Sliding Support Assembly
	(ME-390042)
	1
	

	Tie Bar Assembly
	(ME-390400)
	2
	

	Tie Bar Shim, 6.4mm (.250”)
	(ME-390118)
	4
	

	Tie Bar Shim, 2.4mm (.093”)
	(ME-390119)
	4
	

	Tie Bar Shim, 0.8mm (.031”)
	(ME-390120)
	4
	

	Suspension System Adjusting Screw
	(MB-390039)
	8
	

	M16 x 70mm SHCS
	(MA-393021)
	8
	

	Washer

(.656” ID x 1.38” OD x .13” THK STN STEEL)
	(MA-390377)
	8
	


Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary sticker or equivalent.



Technician(s)





Date

22.2 Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at the
 IP End.



Technician(s)





Date

22.3 Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
 (MA-393021) into the Vacuum Vessel to hold the Fixed Support Assembly in place.  Coat all screw threads with Molybdenum Disulfide prior to installation.

[image: image88.png]





Technician(s)





Date

22.4 Adjust the Vertical and rotational alignment of the Fixed Supports using the Suspension System Adjusting Screws (MB-390039).  Ensure all four screws are in contact with the Fixed Support and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel Wall.
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Technician(s)





Date

22.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position at the
 Non-IP End.



Technician(s)





Date

22.6 Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
 (MA-393021) into the Vacuum Vessel to hold the Sliding Support Assembly in place.  Coat all screw threads with Molybdenum disulfide prior to installation.
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Technician(s)





Date

22.7 Adjust the Vertical and rotational alignment of the Sliding Supports using the Suspension System Adjusting Screws (MB-390039).  Ensure all four screws are in contact with the Sliding Support and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel Wall.
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Technician(s)





Date

22.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the Sliding Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167).  Insert Tie Bar Shims (MC-390118), (MB-390119) and (MB-390120) between the Sliding Support Assemblies
 (ME-390042) and the Tie Bar Assemblies (MC-390400) as required. 


 (Reference drawing: ME-390525).



Technician(s)





Date

22.9 Measure the distance between the Suspension Rings at the bottom of the Threaded Rods (Measure from the face of one stainless steel lug to the face of the other stainless steel lug) and record measurements below.  Copy this page and place copy in designated book for later reference.
 (TR-333730, Q3 Cryostat Final Assembly, Step 5.1).

Non-IP North to IP North 





Non-IP South to IP South 







Technician(s)





Date

22.10 Measure two places (in mm) (See positions in figure below while facing Vacuum Vessel End) from the face of the IP End Vacuum Vessel Flange to the inside surface of the IP End Suspension System’s G-11.  (Fixed Support).
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	Measurement recorded from Position #1 to the Fixed Support inside the Vacuum Vessel:
	mm

	Measurement recorded from Position #2 to the Fixed Support inside the Vacuum Vessel:
	mm

	Total of both measurements:
	mm

	Divide the above Total by 2 and record the average measurement here:
	mm




Technician(s)





Date

22.11 Measure two places (in mm) (positions in figure below while facing Vacuum Vessel End) from the face of the Non-IP End Vacuum Vessel Flange to the inside surface of the Non-IP End Suspension System’s G-11.  (Sliding Support).
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	Measurement recorded from Position #1 to the Sliding Support inside the Vacuum Vessel:
	mm

	Measurement recorded from Position #2 to the Sliding Support inside the Vacuum Vessel:
	mm

	Total of both measurements:
	mm

	Divide the above Total by 2 and record the average measurement here:
	mm




Technician(s)





Date

22.12 Label the IP End Support and the Non-IP End Support. 



 (Writing on the G-11 Support is acceptable).



Technician(s)





Date

22.13 Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the Suspension System from the Vacuum Vessel.



Technician(s)





Date

22.14 Configure the Suspension Tooling for Q3 Assembly per Cryostat Layout Tooling & Assembly (ME-364604).  Place Suspension Assembly on the tooling and make necessary adjustments to the tooling.



Technician(s)





Date

22.15 Assemble the Suspension Mounting Brackets (MD-390279) to the Support Assemblies.



Technician(s)





Date

22.16 Slide the Suspension System over the Cold Mass and place on tooling.  The Suspension system may be disassembled during this step.  Record shim sizes and locations prior to disassembly.

Note(s):

Ensure that the Suspension System is configured properly to the Cold Mass with respect to the IP and Non-IP Ends.



Technician(s)





Date
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22.17 Verify locking collars exist only at IP End support.



Crew Chief





Date

22.18 Establish alignment between the Cold Mass and the Support system.  Install shims between the Brass Slide Bars and the Stainless Steel Blocks on each support as needed.

Record Shim size and location below.

	East-North
	
	
	East South
	

	West-North
	
	
	West-South
	




Technician(s)





Date
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22.19 Verify the Alignment of the Cold Mass and the Support System.



Crew Chief





Date

22.20 Weld the Cold Mass to the Outboard Cold Mass Brackets (MB-430082) as per Q3 Module Assembly (ME-390900).



Weldor(s)





Date

22.21 Add 112.5mm to the Final number recorded in Step 22.10 and record below.

	Recorded average measurement from Step 22.10:
	

	Add:
	+    112.5 mm

	Record New Total:
	




Technician(s)





Date

22.22 Add 337.5mm to the Final number recorded in Step 22.11 and record below.

	Recorded average measurement from Step 22.11:
	

	Add:
	+    337.5 mm

	Record New Total:
	




Technician(s)





Date

22.23 Position the IP End of the Beam Tube at the distance recorded in Step 22.21 from the inside surface of the IP G-10 support.



Technician(s)





Date

22.24 Measure the Non-IP End of the Beam Tube from the inside surface of the Non-IP End support.  Compare this number to the number recorded in Step 22.22.

Note(s):
These numbers should be the same to within 1 mm.  If these numbers differ greater than 1 mm, contact Responsible Authority/Physicist.

	Record measurement here:
	

	Recorded measurement from Step 22.22:
	




Technician(s)





Date

22.25 Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome.  Record below.

	Record measurement here:
	




Technician(s)





Date

22.26 Subtract 15mm from the number recorded in Step 22.25.  This is the Spacer width for the IP End.  Record below.

	Recorded Measurement from Step 22.25:
	

	Subtract:
	-  15mm

	Spacer width for the IP End:
	




Technician(s)





Date

22.27 Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End Dome.  Record below.

	Record measurement here:
	




Technician(s)





Date

22.28 Subtract 15mm from the number recorded in Step 22.27.  This is the Spacer width for the Non-IP End.  Record below.

	Recorded Measurement from Step 22.27:
	

	Subtract:
	-  15mm

	Spacer width for the Non-IP End:
	




Technician(s)





Date

23.0 Cold Bore
23.1 Position the Beam Tube (MC-369522) longitudinally per Q3 Cold Mass Welded Assembly
 (ME-390529).


Technician(s)





Date

23.2 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q3 Cold Mass Welded Assembly (ME-390529).


Technician(s)





Date

23.3 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.

Spacer Added? 
Yes 
No 


Technician(s)





Date

23.4 Position Beam Tube Flange (MC-390538) over the Beam Tube and onto IP End Dome per Q3 Cold Mass Welded Assembly (ME-390529).



Technician(s)





Date

23.5 Weld the Beam Tube to the Flange at IP End as per Q3 Cold Mass Welded Assembly

 (ME-390529).



Weldor(s)





Date

23.6 Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-IP End Dome (Q3) per Q3 Cold Mass Welded Assembly (ME-390529).



Technician(s)





Date

23.7 Weld Beam Tube to Flange at Non-IP End as per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor(s)





Date

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

To measure the Resistance of a Q3 Cold Mass:

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

2.
Set Test Current to 0.1 amp.

3.
Set Scale to 2V full scale.

4.
Turn temperature compensation on.

5.
Turn test current off.

6.
Connect IHI to “A” Lead as shown in figure 23.1-A.

7.
Connect ILO to “B” Lead as shown in figure 23.1-A.

8.
Turn test current on.

9.
Connect VHI and VLO to voltage taps as shown in resistance table.

10.
To measure Total with leads, connect VHI to “A” Lead and VLO to “B” Lead.

11.
At the IP End, jumper the 8Ka leads as shown in Figure 23.1-A.

12.
Read resistance and record in traveler.
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Figure 24.0-A

24.1 Measure the Resistance of the Q1 Cold Mass.
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24.2 Measure the resistance of Redundant Voltage Taps.
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.

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

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

4. Push Auto/Hold button to release hold.

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

6. Connect Hcur to “A” power lead as shown in figure 24.0-B.

7. Connect Lcur to “B” power lead as shown in figure 24.0-B.

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

9. Read Ls and Q from display and record in table.
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Figure 24.0-B

24.3 Measure the Inductance (Ls) of a Q1 Cold Mass.
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24.4 Measure the Q-Factor (Q) of a Q1 Cold Mass.
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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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24.5 Measure the resistance of the RTD’s and Cryogenic (Warm-up) Heaters.  Record MFR Resistance (Expedition) for RTD’s.
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24.6 Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip) Heater Resistance for Q3.
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24.7 Check Q1 & Q2 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
	1
	VTc1Q2a
	EE1212
	 
	Q2a Center Voltage Tap "c", primary
	 

	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
	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
	2
	VTc2Q2b
	EE1522
	 
	Q2b Center Voltage Tap "c", redundant
	 

	M5
	3
	VTc1Q2b
	EE1512
	 
	Q2b Center Voltage Tap "c", primary
	 

	M5
	5
	VTb2Q2b
	EE1622
	 
	Q2b Lead Voltage Tap "b" redundant
	 

	M6
	1
	VTa1Q2b
	EE1412
	 
	Q2b Lead Voltage Tap "a", primary
	 

	M6
	2
	VTa2Q2b
	EE1422
	 
	Q2b Lead Voltage Tap "a", redundant
	 

	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) 
	 

	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-)
	 

	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+)
	 


	Module
	Pin
	Fermi
	CERN 
	KEK 
	Description
	Done

	M11
	4
	W2bQ2A
	EH8322-
	 
	Q2A Cryogenic Heater non-lead end- wire toward cold mass mag center (CERN #2 I-)
	 

	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-)
	 

	M14
	1
	H1aQ1
	YT1111+
	HA1
	Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
	 

	M14
	3
	H2aQ1
	YT1111-
	HA2
	Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
	 

	M14
	5
	H1bQ1
	YT1121+
	HB1
	Q1 Protection (Strip) Heater,  ("b" circuit) (CERN lead #2+)
	 

	M15
	2
	H1aQ2a
	YT1112+
	 
	Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+) (CERN lead #1+)
	 

	M15
	4
	H2bQ1
	YT1121-
	HB2
	Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
	 

	M16
	1
	H2aQ2a
	YT1112-
	 
	Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-) (CERN lead #1-)
	 

	M16
	3
	H1bQ2a
	YT1122+
	 
	Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) (CERN lead#2+)
	 

	M16
	5
	H2bQ2a
	YT1122-
	 
	Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-) (CERN lead #2-)
	 

	M17
	2
	H2aQ2b
	YT1132-
	 
	Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-) (CERN lead #1-)
	 

	M17
	4
	H1aQ2b
	YT1132+
	 
	Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+) (CERN lead #1+)
	 

	M18
	1
	H1bQ2b
	YT1142+
	 
	Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) (CERN lead#2+)
	 

	M18
	3
	H2bQ2b
	YT1142-
	 
	Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-) (CERN lead #2-)
	 

	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
	 


	Module
	Pin
	Fermi
	CERN 
	KEK 
	Description
	Done

	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
	 

	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
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24.8 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.  Measure Resistance and record in the table below.  Record Initial resistance of Corrector Element and record below.

Corrector Bus Leads
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(View Looking from DFBX into Q3)
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B4B
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H3B
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Resistance

A2A

V3A

H3A

B6A

B3A

A4A

B4A

MCOSX
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MCTX

MCSX

A2B

V3B

MQSX

Readout Labels

MCBXV

MCBXH

Corrector 

Element
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24.9 Hipot the Cable Busses according to tables below.  Hipots are done @ 3kV.  Hold for 30 seconds.  Maximum Leakage is 3 μA.
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24.10 Hipot according to tables below.

Final Q3 Corrector and Bus Hipots

Looking into Non-IP End of Q3

Looking from DFBX to Q3
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Measurement
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Final Q3 Corrector and Bus Hipots

Looking into Non-IP End of Q3

Looking from DFBX to Q3

Measurement
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24.11 Perform a stretched wire measurement of the system to align the Beam Tube Flange within ( .5 mm.
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24.12 Align Beam Tube and the Flange at IP End per Q3 Cold Mass Welded Assembly (ME-390529).



Technician(s)





Date

24.13 Weld the Flange to the IP End Dome as per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor(s)





Date

24.14 Align Beam Tube and Flange at NON-IP End per Q3 Cold Mass Welded Assembly (ME-390529).



Technician(s)





Date

24.15 Weld the Flange to the Non-IP End Dome as per Q3 Cold Mass Welded Assembly (ME-390529).



Weldor(s)





Date

25.0 Installation of Hypertronics
25.1 Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per Q3 Module Assembly (ME-369900).  Pin Numbers for connectors are shown in Table 25.1 below.

Table 25.1
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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

VTc2Q2a

EE1222

Q2a Center Voltage Tap "c" , redundant

M3

2

VTc1Q2a

EE1212

Q2a Center Voltage Tap "c" , primary

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

VTb1Q2a

EE1312

Q2a Lead Voltage Tap "b", primary

M4

2

VTb2Q2a

EE1322

Q2a Lead Voltage Tap "b", redundant

M4

3

VTb1Q2b

EE1612

Q2b Lead Voltage Tap "b", primary

M4

4

VTb2Q2b

EE1622

Q2b Lead Voltage Tap "b", redundant

M4

5

VTc1Q2b

EE1512

Q2b Center Voltage Tap "c" , primary

M5

1

VTa2Q3

EE1123

a2

Q3 Lead Voltage Tap "a", redundant

M5

2

VTa1Q3

EE1113

a1

Q3 Lead Voltage Tap "a", primary

M5

3

VTa2Q2b

EE1422

Q2b Lead Voltage Tap "a", redundant

M5

4

VTa1Q2b

EE1412

Q2b Lead Voltage Tap "a", primary

M5

5

VTc2Q2b

EE1522

Q2b Center Voltage Tap "c" , redundant

M6

1

VTc1Q3

EE1213

c1

Q3 Center Voltage Tap "c" , primary

M6

2

VTc2Q3

EE1223

c2

Q3 Center Voltage Tap "c" , redundant

M6

3

VTb1Q3

EE1313

b1

Q3 Lead Voltage Tap "b" , primary

M6

4

VTb2Q3

EE1323

b2

Q3 Lead Voltage Tap "b" , redundant

M6

5

Empty

Empty

No connection

M7

1

Blank Module

M7

2

M7

3

M7

4

M7

5


Table 25.1 (continued)
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Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

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

VTH3

EE8123

Corrector voltage tap Q3-H3  (skew dipole) (on 

M9

2

VTV3

EE8113

Corrector voltage tap Q3-V3 (normal dipole) (on 

M9

3

VTA2

EE8223

Corrector voltage tap Q3-A2 (skew quadrupole) (on 

M9

4

VTA3

EE8323

Corrector voltage tap Q3-A3 (skew sextupole) (on 

M9

5

Empty

Empty

No Connection

M10

1

VTB3

EE8313

Corrector voltage tap Q3-B3 (normal sextupole)(on 

M10

2

VTA4

EE8423

Corrector voltage tap Q3-A4 (skew octupole) (on 

M10

3

VTB4

EE8413

Corrector voltage tap Q3-B4 (normal octupole) (on 

M10

4

VTB6

EE8613

Corrector voltage tap Q3-B6 (normal dodecapole) 

M10

5

Empty

Empty

No Connection

M11

1

Blank Module

M11

2

M11

3

M11

4

M11

5

M12

1

W1aQ1

EH8311

Q1 Cryogenic Heater lead end - wire at top (CERN 

M12

2

W2aQ1

EH8311-

Q1 Cryogenic Heater lead end - wire at bottom 

M12

3

W1bQ1

EH8321

Q1 Cryogenic Heater non-lead end - wire at  top 

M12

4

W2bQ1

EH8321-

Q1 Cryogenic Heater non-lead end - wire at bottom 

M12

5

Empty

Empty

No Connection


Table 25.1 (continued)
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Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

M13

1

W1aQ2A

EH8312+

Q2A Cryogenic Heater lead end - wire toward cold mass end 

plate (CERN #1 I+)

M13

2

W2aQ2A

EH8312-

Q2A Cryogenic Heater lead end - wire toward cold mass mag 

center (CERN #1 I-) 

M13

3

W1bQ2A

EH8322+

Q2A Cryogenic Heater non-lead end- wire toward cold mass end 

plate (CERN #2 I+)

M13

4

W2bQ2A

EH8322-

Q2A Cryogenic Heater non-lead end- wire toward cold mass mag 

center (CERN #2 I-)

M13

5

Empty

Empty

No connection

M14

1

W1aQ2B

EH8332+

Q2B Cryogenic Heater lead end - wire toward cold mass end 

plate (CERN #1 I+)

M14

2

W2aQ2B

EH8332-

Q2B Cryogenic Heater lead end - wire toward cold mass mag 

center (CERN #1 I-) 

M14

3

W1bQ2B

EH8342+

Q2B Cryogenic Heater non-lead end- wire toward cold mass end 

plate (CERN #2 I+)

M14

4

W2bQ2B

EH8342-

Q2B Cryogenic Heater non-lead end- wire toward cold mass mag 

center (CERN #2 I-)

M14

5

Empty

Empty

No connection

M15

1

W1aQ3

EH8313+

Q3 Cryogenic Heater lead end - wire at top (CERN #1 I+)

M15

2

W2aQ3

EH8313-

Q3 Cryogenic Heater lead end - wire at bottom (CERN #1 I-)

M15

3

W1bQ3

EH8323+

Q3 Cryogenic Heater non-lead end - wire at  top (CERN #2 I+)

M15

4

W2bQ3

EH8323-

Q3 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-)

M15

5

Empty

Empty

No Connection

M16

1

Blank Module

M16

2

M16

3

M16

4

M16

5

M17

1

H1aQ1

YT1111+

HA1

Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)

M17

2

Empty

Empty

No connection

M17

3

H2aQ1

YT1111-

HA2

Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)

M17

4

Empty

Empty

No connection

M17

5

H1bQ1

YT1121+

HB1

Q1 Protection (Strip) Heater,  ("b" circuit) (CERN lead #2+)

M18

1

Empty

Empty

No connection

M18

2

H1aQ2a

YT1112+

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+) 

M18

3

Empty

Empty

No connection

M18

4

H2bQ1

YT1121-

HB2

Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)

M18

5

Empty

Empty

No connection


Table 25.1 (continued)
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Label
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Label

Description

M19

1

H2aQ2a

YT1112-

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

(CERN lead #1-)

M19

2

Empty

Empty

No connection

M19

3

H1bQ2a

YT1122+

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) 

(CERN lead#2+)

M19

4

Empty

Empty

No connection

M19

5

H2bQ2a

YT1122-

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

(CERN lead #2-)

M20

1

Empty

Empty

No connection

M20

2

H2aQ2b

YT1132-

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

(CERN lead #1-)

M20

3

Empty

Empty

No connection

M20

4

H1aQ2b

YT1132+

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+) 

(CERN lead #1+)

M20

5

Empty

Empty

No connection

M21

1

H1bQ2b

YT1142+

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) 

(CERN lead#2+)

M21

2

Empty

Empty

No connection

M21

3

H2bQ2b

YT1142-

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

(CERN lead #2-)

M21

4

Empty

Empty

No Connection

M21

5

H1aQ3

YT1113+

HA1

Q3 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)

M22

1

Empty

Empty

No Connection

M22

2

H1bQ3

YT1123+

HB1

Q3 Protection (Strip) Heater,  ("b" circuit) (CERN lead #2+)

M22

3

Empty

Empty

No Connection

M22

4

H2aQ3

YT1113-

HA2

Q3 Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)

M22

5

Empty

Empty

No Connection

M23

1

H2bQ3

YT1123-

HB2

Q3 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)

M23

2

Empty

Empty

No Connection

M23

3

Empty

Empty

No Connection

M23

4

Empty

Empty

No Connection

M23

5

Empty

Empty

No Connection


Table 25.1 (continued)
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Pin

Fermilab 

Label

CERN Label

KEK 

Label

Description

M24

1

Blank Module

M24

2

M24

3

M24

4

M24

5

M25

1

TaQ1_I+

TT8311 I+

Q1 RTD, primary  Wire color: Yellow

M25

2

TaQ1_I-

TT8311 I-

Q1 RTD, primary  Wire color: Green

M25

3

TaQ1_V+

TT8311 U+

Q1 RTD, primary  Wire color: Black

M25

4

TaQ1_V-

TT8311 U-

Q1 RTD, primary  Wire color: Red

M25

5

TbQ1_I+

TT8321 I+

Q1 RTD, redundant:  Wire color:  Yellow

M25

6

TbQ1_I-

TT8321 I-

Q1 RTD, redundant:  Wire color:  Green

M25

11

TbQ1_V+

TT8321 U+

Q1 RTD, redundant:  Wire color:  Black

M25

10

TbQ1_V-

TT8321 U-

Q1 RTD, redundant:  Wire color:  Red

M25

9

TaQ2a_I+

TT8312 I+

Q2a RTD, primary  Wire color: Yellow

M25

8

TaQ2a_I-

TT8312 I-

Q2a RTD, primary  Wire color: Green

M25

7

TaQ2a_V+

TT8312 U+

Q2a RTD, primary  Wire color: Black

M25

12

TaQ2a_V-

TT8312 U-

Q2a RTD, primary  Wire color: Red

M25

13

TbQ2a_I+

TT8322 I+

Q2a RTD, redundant:  Wire color:  Yellow

M25

14

TbQ2a_I-

TT8322 I-

Q2a RTD, redundant:  Wire color:  Green

M25

15

TbQ2a_V+

TT8322 U+

Q2a RTD, redundant:  Wire color:  Black

M25

16

TbQ2a_V-

TT8322 U-

Q2a RTD, redundant:  Wire color:  Red

M25

17

Empty

Empty

No connection

M26

1

TaQ2b_I+

TT8332 I+

Q2b RTD, primary  Wire color: Yellow

M26

2

TaQ2b_I-

TT8332 I-

Q2b RTD, primary  Wire color: Green

M26

3

TaQ2b_V+

TT8332 U+

Q2b RTD, primary  Wire color: Black

M26

4

TaQ2b_V-

TT8332 U-

Q2b RTD, primary  Wire color: Red

M26

5

TbQ2b_I+

TT8342 I+

Q2b RTD, redundant:  Wire color:  Yellow

M26

6

TbQ2b_I-

TT8342 I-

Q2b RTD, redundant:  Wire color:  Green

M26

11

TbQ2b_V+

TT8342 U+

Q2b RTD, redundant:  Wire color:  Black

M26

10

TbQ2b_V-

TT8342 U-

Q2b RTD, redundant:  Wire color:  Red

M26

9

TaQ3_I+

TT8313 I+

Q3 RTD, primary  Wire color: Yellow

M26

8

TaQ3_I-

TT8313 I-

Q3 RTD, primary  Wire color: Green

M26

7

TaQ3_V+

TT8313 U+

Q3 RTD, primary  Wire color: Black

M26

12

TaQ3_V-

TT8313 U-

Q3 RTD, primary  Wire color: Red

M26

13

TbQ3_I+

TT8323 I+

Q3 RTD, redundant:  Wire color:  Yellow

M26

14

TbQ3_I-

TT8323 I-

Q3 RTD, redundant:  Wire color:  Green

M26

15

TbQ3_V+

TT8323 U+

Q3 RTD, redundant:  Wire color:  Black

M26

16

TbQ3_V-

TT8323 U-

Q3 RTD, redundant:  Wire color:  Red

M26

17

Empty

Empty

No connection

Note: Pin Numbers of Module M25 are not listed in numerical order.

Note: Pin Numbers of Module M26 are not listed in numerical order.


Hypertronics Connector Pin Locations (Q3 non-IP end)

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




Ensure the Hypertronics cover has NOT been installed.



Technician(s)





Date

25.2 Assemble/Install Hypertronics Connectors, without Cover at IP End as per Q3 Module Assembly (ME-369900).  Pin Numbers for connectors are shown in Table 25.2 below.

Table 25.2


[image: image133.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

Empty

Empty

No connection

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

Empty

Empty

No connection

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

Empty

Empty

No connection

M5

2

VTc2Q2b

EE1522

Q2b Center Voltage Tap "c", redundant

M5

3

VTc1Q2b

EE1512

Q2b Center Voltage Tap "c", primary

M5

4

Empty

Empty

No connection

M5

5

VTb2Q2b

EE1622

Q2b Lead Voltage Tap "b" redundant

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


Table 25.2 (continued)


[image: image134.wmf]Module

Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

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

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


Table 25.2 (continued)
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Pin

Fermilab 

Label

CERN 

Label

KEK 

Label

Description

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 

M14

2

Empty

Empty

No connection

M14

3

H2aQ1

YT1111-

HA2

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

M14

4

Empty

Empty

No connection

M14

5

H1bQ1

YT1121+

HB1

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

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 

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

M19

1

Blank Module

M19

2

M19

3

M19

4

M19

5


Table 25.2 (continued)


[image: image136.wmf]Module

Pin

Fermilab 

Label

CERN Label

KEK 

Label

Description

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

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.

NOTE: PIN NUMBERS OF MODULE M20 ARE NOT LISTED IN NUMERICAL ORDER.


Hypertronics Connector Pin Locations Q3 Lead (IP) End
VIEW:  Female (receptacle) solder cup side
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Note(s):




Ensure the Hypertronics cover has NOT been installed.
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25.3 (This step is to be performed by MTF Technicians)  Perform electrical inspections of the Hypertronics connectors:

#1 - Test of Q3 Fixed Voltage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 25.3-A)

1. Clamp Bus #1 to Bus #2 on Return End.
2. Connect Current Source:  BUS #1 to Positive and BUS #2 to Negative.
Use a 3457 or equivalent Digital Voltmeter and record measurement to four decimal places.
Use the Two-Wires Voltage Measurement Technique:

1. Connect Digital Voltmeter LO wire to BUS#2 (or Negative output of Power source).
2. HI wire of Digital Voltmeter will move through wires to measure V.
DO NOT USE DC CURRENT LARGER THAN 2A.

DO NOT APPLY CURRENT THROUGH MAGNET LONGER THAN 30MIN.
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Figure 25.3-A
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#2 – Cryostat Heater Checkout
Measure resistance across each heater using a handheld meter.
Measure resistance from heater to ground using a handheld meter.

[image: image142.emf]Module

Pin

Expected 

Resistance, 

OHM

Measured 

Resistance, 

OHM

FNAL 

Label

Description

M15 1

EH8313+

W1aQ3

Q3 Cryogenic Heater lead end - wire toward 

cold mass end plate (CERN #1 I+)

M15 2

EH8313-

W2aQ3

Q3 Cryogenic Heater lead end - wire toward 

cold mass mag center (CERN #1 I-) 

M15 3

EH8323+

W1bQ3

Q3 Cryogenic Heater non-lead end- wire 

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

M15 4

EH8323-

W2bQ3

Q3 Cryogenic Heater non-lead end- wire 

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

M15 1

EH8313+

W1aQ3

Q3 Cryogenic Heater lead end - wire toward 

cold mass end plate (CERN #1 I+)

GROUND

M15 3

EH8323+

W1bQ3

Q3 Cryogenic Heater non-lead end- wire 

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

GROUND

17 _____

17 _____

more than 

20M Ω

_____

more than 

20M Ω

_____
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#3 – Test of Q3 Protection Strip Heaters

Measure resistance across each heater using a handheld meter.

Measure resistance from heater to ground using handheld meter.

Measure resistance from heater to coil using handheld meter.
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OHM
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Label

Description

M22 4

YT1113-

H2aQ1

Q1 Protection (Strip) Heater, 1-4 & 2-3 

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

M21 5

YT1113+

H1aQ1

Q1 Protection (Strip) Heater, 1-4 & 2-3 

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

M22 2

YT1123+

H1bQ3

Q3 Protection (Strip) Heater, 1-2 & 3-4 

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

M23 1

YT1123-

H2bQ3

Q3 Protection (Strip) Heater, 1-2 & 3-4 

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

M22 4

YT1113-

H2aQ3

Q3 Protection (Strip) Heater, 1-4 & 2-3 

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

GROUND

M22 2

YT1123+

H1bQ3

Q3 Protection (Strip) Heater, 1-2 & 3-4 

circuit (FNAL lead B+) (CERN lead#2+)
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M22 4

YT1113-

H2aQ3

Q3 Protection (Strip) Heater, 1-4 & 2-3 

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

COIL

M22 2
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H1bQ3

Q3 Protection (Strip) Heater, 1-2 & 3-4 

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

COIL
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_____
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_____
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_____
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30 _____

30 _____
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#4 – Test of Q3 RTD’s
Measure resistance across each RTD using a four wire meter.

Measure resistance from RTD to ground using handheld meter.

Measure resistance from RTD to the coil using handheld meter.
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M26 9

TT8313 I+

TaQ3_I+

Q3 RTD, primary  Wire 

color: Yellow

M26 8

TT8313 I-

TaQ3_I-

Q3 RTD, primary  Wire 

color: Green

M26 7

TT8313 U+

TaQ3_V+

Q3 RTD, primary  Wire 

color: Black

M26 12

TT8313 U-

TaQ3_V-

Q3 RTD, primary  Wire 

color: Red

M26 13

TT8323 I+

TbQ3_I+

Q3 RTD, redundant:  

Wire color:  Yellow

M26 14

TT8323 I-

TbQ3_I-

Q3 RTD, redundant:  

Wire color:  Green

M26 15

TT8323 U+

TbQ3_V+

Q3 RTD, redundant:  

Wire color:  Black

M26 16

TT8323 U-

TbQ3_V-

Q3 RTD, redundant:  

Wire color:  Red

M26 9

TT8313 I+

TaQ3_I+

Q3 RTD, primary  Wire 

color: Yellow

GROUND

M26 9

TT8323 I+

TbQ3_I+

Q3 RTD, redundant:  

Wire color:  Yellow

GROUND

M26 9

TT8313 I+

TaQ3_I+

Q3 RTD, primary  Wire 

color: Yellow

COIL

M26 9

TT8323 I+

TbQ3_I+

Q3 RTD, redundant:  

Wire color:  Yellow

COIL
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#5 – Test of Q3 Correction Coils
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Measure resistance across both Correction Coil buses.
Measure resistance from Correction Coil to ground.
Measure resistance between taps.
Measure resistance from each tap to Correction Coil bus.
Measure continuity of Q1 Correction Coil bus.
Measure for short between Q1 Correction Coil bus and Ground.
Measure continuity of Q2 Correction Coil bus.
Measure for short between Q2 Correction Coil bus and Ground.
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Measure voltage tap to each Correction Coil

[image: image150.emf]Expected Measured Expected  Measured

H3A H3B

EE8123 EE8123

V3A V3B

EE8113 EE8113

B6A B6B

EE8613 EE8613

B3A B3B

EE8313 EE8313

A4A A4B

EE8423 EE8423

B4A B4B

EE8413 EE8413

A3A A3B

EE8323 EE8323

A2A A2B

EE8223 EE8223



24 Ω

19 Ω
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Measure continuity of Q1 Correction Coil through bus. (Yes or No)
	Correction Coil
	Bus
	Continuity?

	V1A
	3
	

	V1B
	4
	

	H1A
	1
	

	H1B
	2
	


Measure Correction Coil through bus of Q1 to Ground. (Yes or No)
	Correction Coil
	Bus
	Continuity?

	V1A
	3
	

	V1B
	4
	

	H1A
	1
	

	H1B
	2
	


Measure continuity of Q2 Correction Coil through bus. (Yes or No)
	Correction Coil
	Bus
	Continuity?

	V2A
	3
	

	V2B
	4
	

	H2A
	1
	

	H2B
	2
	


Measure Correction Coil through bus of Q2 to Ground. (Yes or No)

	Correction Coil
	Bus
	Continuity?

	V2A
	3
	

	V2B
	4
	

	H2A
	1
	

	H2B
	2
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#6 – Test of Q3 Feed Through

Measure resistance between all 24 - Q1 feed through signals.

[image: image151.emf]EXPECTED Ω OK?
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TT8321I+ < 1 Ω

TT8321I- < 1 Ω

TT8321U+ < 1 Ω

TT8321U- < 1 Ω

Q1


Measure resistance between all 46 - Q2 feed through signals.
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EE1112 < 1 Ω TT8322U- < 1 Ω
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YT1112- < 1 Ω YT1142+ < 1 Ω

YT1122+ < 1 Ω YT1142- < 1 Ω

YT1122- < 1 Ω TT8332I+ < 1 Ω

TT8312I+ < 1 Ω TT8332I- < 1 Ω
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TT8312U+ < 1 Ω TT8332U- < 1 Ω
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TT8322I+ < 1 Ω TT8342I- < 1 Ω

TT8322I- < 1 Ω TT8342U+ < 1 Ω

TT8322U+ < 1 Ω TT8342U- < 1 Ω

Q2 Q2
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[image: image153.wmf]STOP

STOP


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

25.5 After LHC Project Physicist / designee has signed the above step, complete the installation of the Hypertronics.
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26.0 Final Electrical Inspection
Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q3 Cold Mass:

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

2.
Set Test Current to 0.1 amp.

3.
Set Scale to 2V full scale.

4.
Turn temperature compensation on.

5.
Turn test current off.

6.
Connect IHI to “A” Lead as shown in figure 26.0-A.

7.
Connect ILO to “B” Lead as shown in figure 26.0-A.

8.
Turn test current on.

9.
Connect VHI and VLO to voltage taps as shown in resistance table.

10.
To measure Total with leads, connect VHI to “A” Lead and VLO to “B” Lead.

11.
At the IP End, jumper the 8Ka leads as shown in Figure 26.0-A.

12.
Read resistance and record in traveler.
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Figure 26.0-A

26.1 
Measure the Resistance of the Q1 Cold Mass.
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26.2 Measure the resistance of Redundant Voltage Taps.
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.

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

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

4. Push Auto/Hold button to release hold.

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

6. Connect Hcur to “A” power lead as shown in figure 26.0-B

7. Connect Lcur to “B” power lead as shown in figure 26.0-B.

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

9. Read Ls and Q from display and record in table.
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Figure 26.0-B

26.3 Measure the Inductance (Ls) of a Q1 Cold Mass.
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26.4 Measure the Q-Factor (Q) of a Q1 Cold Mass.
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26.5 Hipot according to table below.  Hipot to 3kV.  Maximum leakage is 3(A.
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

Hipot Heaters to Coil and Ground.

	High Potential
	Grounded
	Floating
	Leakage

	All Strip Heaters
	Coils, Yoke, Q3 Instrumentation Bus, Lead 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, Q3 Instrumentation Bus, 8kA and 5kA Lead Busses and Corrector Coil Busses, RTD’s and Warm-up Heaters
	Nothing
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26.6 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has been installed properly.
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27.0 Production Complete

27.1 Process Engineering verify that the Q3 Cold Mass Module Assembly Traveler (5520-TR-333729) 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 Engineer/Designee



Date





































































































































































































































































































































































































































































































































































































































Q3 LMQXC Cold Mass Module Assembly 
LHC Serial No.: LMQXC09-0
Notes: issued per DR4343
Page 1 of 115

_1179128012.xls
Sheet1

		HYPERTRONICS CONNECTOR				FNAL Labels		Description		Wire Labels		Expected Voltage,V		Measured

		Module		Pin

		NA		NA		VTa1Q3		Q3 Lead Voltage Tap "a", primary		EE1113		7.0000

		NA		NA		VTa2Q3		Q3 Lead Voltage Tap "a", redundant		EE1123		7.0000

		NA		NA		VTb1Q3		Q3 lead Voltage Tap "b", primary		EE1313		0.0030

		NA		NA		VTb2Q3		Q3 Lead Voltage Tap "b" redundant		EE1323		0.0030

		NA		NA		VTc1Q3		Q3 Center Voltage Tap "c", primary		EE1213		3.5000

		NA		NA		VTc2Q3		Q3 Center Voltage Tap "c", redundant		EE1223		3.5000

								Across BUS #1 and BUS #2:

								Across BUS #1 and BUS #2		6.999V

						NOTE: Corrector coil voltage tap EE8223 was cut and had to have a butt splices added to make it the  correct length.  Continuity of wire was checked through magnet (ok).






_1186380745.xls
Sheet1

		(Q3) Resistance								Nominal  3.35  to  3.45  Ω

										Total Resistance

		Connect		Fermi		CERN		KEK

		VHI		VTa1Q3		EE1113		a1		Ω

		VLO		VTc1Q3		EE1213		c1

		VHI		VTc1Q3		EE1213		c1		Ω

		VLO		VTb1Q3		EE1313		b1

										Total Resistance with Leads

										Nominal 6.75 to 6.85 Ω

		VHI		VTa1Q3		EE1113		a1		Ω

		VLO		VTb1Q3		EE1313		b1

		VHI		Q4 Power Lead						Ω

		VLO		Q3 Power Lead






_1186381209.xls
Sheet1

		Q3 Protection (Strip) Heater Resistance

		Fermi		CERN		KEK		Description		Limit		Resistance

		H1aQ3		YT1113+		HA1		Circuit A		28 to 32Ω		Ω

		H2aQ3		YT1113-		HA2

		H1bQ3		YT1123+		HB1		Circuit B		28 to 32Ω		Ω

		H2bQ3		YT1123-		HB2
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Sheet1

		Q3 MAGNET SPLICE WIRES

		BUNDLE #1		BUNDLE #2		COMMENT

		EE1121		EE1123		Q3 Lead Voltage Tap "a", redundant

		EE1111		EE1113		Q3 Lead Voltage Tap "a", primary

		EE1211		EE1213		Q3 Center Voltage Tap "c" , primary

		EE1221		EE1223		Q3 Center Voltage Tap "c" , redundant

		EE1311		EE1313		Q3 Lead Voltage Tap "b" , primary

		EE1321		EE1323		Q3 Lead Voltage Tap "b" , redundant

				Empty		No connection

		N/A		EE8223		Corrector voltage tap Q3-A2 DO NOT WORRY ABOUT THIS.  WILL BE ADDED LATER!!!

		YT1111+		YT1113+		Q3 Protection (Strip) Heater

				Empty		No connection

		YT1111-		YT1113-		Q3 Protection (Strip) Heater

				Empty		No connection

		YT1121+		YT1123+		Q3 Protection (Strip) Heater

				Empty		No connection

		YT1121-		YT1123-		Q3 Protection (Strip) Heater

		SPLICE BUNDLE #1 TO BUNDLE#2
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Sheet1

		Q3 - RTD's and Cryogenic (warm-up) Heaters

		Temperature of Building (± 5°): ______________

		Component		Fermi		CERN		Range		Resistance		MFR Resistance (Expedition)

		Q3 RTD, primary		TaQ3		TT8313		60 to 70Ω		Ω		Ω

		Q3 RTD, redundant		TbQ3		TT8323		60 to 70Ω		Ω		Ω

		Q3 Cryogenic (warm-up) Heater (LE) -    wire at top (CERN #1 I+)		W1aQ3		EH8313+		16 to 18.5Ω		Ω

		Q3 Cryogenic (warm-up) Heater (LE) -    wire at bottom (CERN #1 I-)		W2aQ3		EH8313-

		Q3 Cryogenic (warm-up) Heater (Non-LE) - wire at top (CERN #2 I+)		W1bQ3		EH8323+		16 to 18.5Ω		Ω

		Q3 Cryogenic (warm-up) Heater (Non-LE) - wire at bottom (CERN #2 I-)		W2bQ3		EH8323-
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		HYPERTRONICS CONNECTOR				FNAL Labels		Description		Wire Labels		Expected Voltage,V		Measured

		Module		Pin

		M5		2		VTa1Q3		Q3 Lead Voltage Tap "a", primary		EE1113		7.0000

		M5		1		VTa2Q3		Q3 Lead Voltage Tap "a", redundant		EE1123		7.0000

		M6		3		VTb1Q3		Q3 lead Voltage Tap "b", primary		EE1313		0.0030

		M6		4		VTb2Q3		Q3 Lead Voltage Tap "b" redundant		EE1323		0.0030

		M6		1		VTc1Q3		Q3 Center Voltage Tap "c", primary		EE1213		3.5000

		M6		2		VTc2Q3		Q3 Center Voltage Tap "c", redundant		EE1223		3.5000

								Across BUS #1 and BUS #2:

								Across BUS #1 and BUS #2		6.999V

						NOTE: Corrector coil voltage tap EE8223 was cut and had to have a butt splices added to make it the  correct length.  Continuity of wire was checked through magnet (ok).
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		Q3 Protection (Strip) Heater Resistance

		Fermi		CERN		KEK		Description		Limit		Resistance

		H1aQ3		YT1113+		HA1		Circuit A		28 to 32Ω		Ω

		H2aQ3		YT1113-		HA2

		H1bQ3		YT1123+		HB1		Circuit B		28 to 32Ω		Ω

		H2bQ3		YT1123-		HB2
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Sheet1

		Corrector Assembly		Corrector Element		Readout Labels				Power Labels				Resistance		Nominal Resistance

										I HI		I LO

		MQSX		MQSX		A2A		EE8223		A2A		A2B				.057 to .063Ω

						EE8223		A2B								7.22 to 7.98Ω

						A2A		A2B								7.20 to 7.96Ω

		MCBXA		MCBXV		V3A		EE8113		V3A		V3B				.010 to .025Ω

						EE8113		V3B								16.57 to 18.32Ω

						V3A		V3B								16.56 to 18.31Ω

				MCBXH		H3A		EE8123		H3A		H3B				.010 to .025Ω

						EE8123		H3B								20.35 to 22.50Ω

						H3A		H3B								20.35 to 22.50Ω

				MCTX		B6A		EE8613		B6A		B6B				.010 to .025Ω

						EE8613		B6B								93.45 to 103.29Ω

						B6A		B6B								93.33 to 103.15Ω

				MCSX		B3A		EE8313		B3A		B3B				.010 to .025Ω

						EE8313		B3B								26.47 to 29.26Ω

						B3A		B3B								26.45 to 29.23Ω

		MCSOX		MCOSX		A4A		EE8423		A4A		A4B				.009 to .011Ω

						EE8423		A4B								11.18 to 12.36Ω

						A4A		A4B								11.12 to 12.29Ω

				MCOX		B4A		EE8413		B4A		B4B				.010 to .025Ω

						EE8413		B4B								11.86 to 13.11Ω

						B4A		B4B								12.16 to 13.45Ω

				MCSSX		A3A		EE8323		A3A		A3B				.009 to .011Ω

						EE8323		A3B								11.59 to 13.81Ω

						A3A		A3B								12.66 to 14.00Ω
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		Q3 - RTD's and Cryogenic (warm-up) Heaters

		Temperature of Building (± 5°): ______________

		Component		Fermi		CERN		Range		Resistance		MFR's Resistance (Expedition)

		Q3 RTD, primary		TaQ3		TT8313		60 to 70Ω		Ω		Ω

		Q3 RTD, redundant		TbQ3		TT8323		60 to 70Ω		Ω		Ω

		Q3 Cryogenic (warm-up) Heater (LE) -    wire at top (CERN #1 I+)		W1aQ3		EH8313+		16 to 18.5Ω		Ω

		Q3 Cryogenic (warm-up) Heater (LE) -    wire at bottom (CERN #1 I-)		W2aQ3		EH8313-

		Q3 Cryogenic (warm-up) Heater (Non-LE) - wire at top (CERN #2 I+)		W1bQ3		EH8323+		16 to 18.5Ω		Ω

		Q3 Cryogenic (warm-up) Heater (Non-LE) - wire at bottom (CERN #2 I-)		W2bQ3		EH8323-
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		(Q3) Resistance								Nominal  3.35  to  3.45  Ω

		Voltage Tap Serial Numbers								Total Resistance

		Connect		Fermi		CERN		KEK

		VHI		VTa1Q3		EE1113		a1		Ω

		VLO		VTc1Q3		EE1213		c1

		VHI		VTc1Q3		EE1213		c1		Ω

		VLO		VTb1Q3		EE1313		b1

										Total Resistance with Leads

										Nominal 6.75 to 6.85

		VHI		VTa1Q3		EE1113		a1		Ω

		VLO		VTb1Q3		EE1313		b1

		VHI		Q4 Power Lead						Ω

		VLO		Q3 Power Lead
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		(Q3) Q-Factor								Nominal  1.0  to  1.2

										Total Q

		Connect		Fermi		CERN		KEK

		HPOT		VTa1Q3		EE1113		a1

		LPOT		VTc1Q3		EE1213		c1

		HPOT		VTc1Q3		EE1213		c1

		LPOT		VTb1Q3		EE1313		b1

										Nominal 1.0 to 1.2

										Total Inductance

		HPOT		VTa1Q3		EE1113		a1

		LPOT		VTb1Q3		EE1313		b1

		HPOT		Q4 Power Lead

		LPOT		Q3 Power Lead
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		(Q3) Inductance								Nominal  15  to  16  mH

										Total Inductance

		Connect		Fermi		CERN		KEK

		HPOT		VTa1Q3		EE1113		a1		mH

		LPOT		VTc1Q3		EE1213		c1

		HPOT		VTc1Q3		EE1213		c1		mH

		LPOT		VTb1Q3		EE1313		b1

										Nominal 30 to 32 mH

										Total Inductance

		HPOT		VTa1Q3		EE1113		a1		mH

		LPOT		VTb1Q3		EE1313		b1

		HPOT		Q4 Power Lead						mH

		LPOT		Q3 Power Lead
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		(Q3) Resistance								Nominal  3.35  to  3.45  Ω

		Voltage Tap Serial Numbers								Total Resistance

		Connect		Fermi		CERN		KEK

		VHI		VTa1Q3		EE1113		a1		Ω

		VLO		VTc1Q3		EE1213		c1

		VHI		VTc1Q3		EE1213		c1		Ω

		VLO		VTb1Q3		EE1313		b1

										Total Resistance with Leads

										Nominal 6.75 to 6.85 Ω

		VHI		VTa1Q3		EE1113		a1		Ω

		VLO		VTb1Q3		EE1313		b1

		VHI		Q4 Power Lead						Ω

		VLO		Q3 Power Lead
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		(Q3) Inductance								Nominal  15  to  16  mH

		Voltage Tap Serial Numbers								Total Inductance

		Connect		Fermi		CERN		KEK

		HPOT		VTa1Q3		EE1113		a1		mH

		LPOT		VTc1Q3		EE1213		c1

		HPOT		VTc1Q3		EE1213		c1		mH

		LPOT		VTb1Q3		EE1313		b1

										Nominal  30  to  32  mH

										Total Inductance

		HPOT		VTa1Q3		EE1113		a1		mH

		LPOT		VTb1Q3		EE1313		b1

		HPOT		Q4 Power Lead						mH

		LPOT		Q3 Power Lead
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		(Q3) Q-Factor								Nominal  1.0  to  1.2

		Voltage Tap Serial Numbers								Total Q

		Connect		Fermi		CERN		KEK

		HPOT		VTa1Q3		EE1113		a1

		LPOT		VTc1Q3		EE1213		c1

		HPOT		VTc1Q3		EE1213		c1

		LPOT		VTb1Q3		EE1313		b1

										Nominal 1.0 to 1.2

										Total Q

		HPOT		VTa1Q3		EE1113		a1

		LPOT		VTb1Q3		EE1313		b1

		HPOT		Q4 Power Lead

		LPOT		Q3 Power Lead
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		Q3 Redundant Voltage Taps								Nominal  3.35  to  3.45  Ω

		Connect		Fermi		CERN		KEK		Resistance

		VHI		VTa2Q3		EE1123		a2		Ω

		VLO		VTc2Q3		EE1223		c2

		VHI		VTc2Q3		EE1223		c2		Ω

		VLO		VTb2Q3		EE1323		b2
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		(Q3) Q-Factor								Nominal  1.0  to  1.2

		Voltage Tap Serial Numbers								Total Q

		Connect		Fermi		CERN		KEK

		HPOT		VTa1Q3		EE1113		a1

		LPOT		VTc1Q3		EE1213		c1

		HPOT		VTc1Q3		EE1213		c1

		LPOT		VTb1Q3		EE1313		b1

										Nominal  1.0  to  1.2

										Total Q

		HPOT		VTa1Q3		EE1113		a1

		LPOT		VTb1Q3		EE1313		b1

		HPOT		Q4 Power Lead

		LPOT		Q3 Power Lead
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		(Q3) Inductance								Nominal  15  to  16  mH

		Voltage Tap Serial Numbers								Total Inductance

		Connect		Fermi		CERN		KEK

		HPOT		VTa1Q3		EE1113		a1		mH

		LPOT		VTc1Q3		EE1213		c1

		HPOT		VTc1Q3		EE1213		c1		mH

		LPOT		VTb1Q3		EE1313		b1

										Nominal  30  to  32  mH

										Total Inductance

		HPOT		VTa1Q3		EE1113		a1		mH

		LPOT		VTb1Q3		EE1313		b1

		HPOT		Q4 Power Lead						mH

		LPOT		Q3 Power Lead
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		Module		Pin		Breakout BOX      Labels		Expected Resistance,      OHM		Measured Resistance,         OHM		FNAL Label		Description

		M26		9		TT8313 I+		57		______		TaQ3_I+		Q3 RTD, primary  Wire color: Yellow

		M26		8		TT8313 I-						TaQ3_I-		Q3 RTD, primary  Wire color: Green

		M26		7		TT8313 U+						TaQ3_V+		Q3 RTD, primary  Wire color: Black

		M26		12		TT8313 U-						TaQ3_V-		Q3 RTD, primary  Wire color: Red

		M26		13		TT8323 I+		57		______		TbQ3_I+		Q3 RTD, redundant:  Wire color:  Yellow

		M26		14		TT8323 I-						TbQ3_I-		Q3 RTD, redundant:  Wire color:  Green

		M26		15		TT8323 U+						TbQ3_V+		Q3 RTD, redundant:  Wire color:  Black

		M26		16		TT8323 U-						TbQ3_V-		Q3 RTD, redundant:  Wire color:  Red

		M26		9		TT8313 I+		more than 20M Ω		______		TaQ3_I+		Q3 RTD, primary  Wire color: Yellow

						GROUND

		M26		9		TT8323 I+		more than 20M Ω		______		TbQ3_I+		Q3 RTD, redundant:  Wire color:  Yellow

						GROUND

		M26		9		TT8313 I+		more than 20M Ω		______		TaQ3_I+		Q3 RTD, primary  Wire color: Yellow

						COIL

		M26		9		TT8323 I+		more than 20M Ω		______		TbQ3_I+		Q3 RTD, redundant:  Wire color:  Yellow

						COIL
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		Horizontal Corrector Coil				Expected		Measured

		H3-A		CCOIL BUS #1		23 Ω

		H3-B		CCOIL BUS #2

		Vertical Corrector Coil				Expected		Measured

		V3-A		CCOIL BUS #3		19 Ω

		V3-B		CCOIL BUS #4

		A2 Corrector Coil				Expected		Measured

		A2-A		CCOIL BUS #7		10 Ω

		A2-B		CCOIL BUS #8

		H3-A		CCOIL BUS #1		> 20K Ω

				GROUND

		V3-A		CCOIL BUS #3		> 20K Ω

				GROUND

		A2-A		CCOIL BUS #7		> 20K Ω

				GROUND

		A3 Corrector Coil resistance				Expected		Measured

		A3-A		CCOIL BUS #5		14 Ω

		A3-B		CCOIL BUS #6

		B3 Corrector Coil resistance				Expected		Measured

		B3-A		CCOIL BUS #7		28 Ω

		B3-B		CCOIL BUS #8

		A4 Corrector Coil resistance				Expected		Measured

		A4-A		CCOIL BUS #5		12 Ω

		A4-B		CCOIL BUS #6

		A3-A		CCOIL BUS #1		> 20K Ω

				GND

		B3-A		CCOIL BUS #3		> 20K Ω

				GND

		A4-A		CCOIL BUS #7		> 20K Ω

				GND
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		A4 Corrector Coil resistance				Expected		Measured

		A4-A		CCOIL BUS #5		12 Ω

		A4-B		CCOIL BUS #6

		A3-A		CCOIL BUS #1		> 20K Ω

				GND

		B3-A		CCOIL BUS #3		> 20K Ω

				GND

		A4-A		CCOIL BUS #7		> 20K Ω

				GND

		B4 Corrector Coil resistance				Expected		Measured

		B4-A		CCOIL BUS #7		13 Ω

		B4-B		CCOIL BUS #8

		B6 Corrector Coil resistance				Expected		Measured

		B6-A		CCOIL BUS #5		100 Ω

		B6-B		CCOIL BUS #6

		B4-A		CCOIL BUS #1		>20K Ω

				GND

		B6-A		CCOIL BUS #3		>20K Ω

				GND
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				Expected		Measured						Expected		Measured

		EE8123		> 20M Ω						EE8123		> 20M Ω

		EE8113								EE8413

		EE8123		> 20M Ω						EE8123		> 20M Ω

		EE8223								EE8613

		EE8123		> 20M Ω						EE8113		> 20M Ω

		EE8323								EE8223

		EE8123		> 20M Ω						EE8113		> 20M Ω

		EE8313								EE8323

		EE8123		> 20M Ω						EE8113		> 20M Ω

		EE8423								EE8323

		EE8123		> 20M Ω						EE8113		> 20M Ω

		EE8413								EE8313

				Expected		Measured						Expected		Measured

		EE8113		> 20M Ω						EE8223		> 20M Ω

		EE8423								EE8613

		EE8113		> 20M Ω						EE8323		> 20M Ω

		EE8413								EE8313

		EE8113		> 20M Ω						EE8323		> 20M Ω

		EE8613								EE8423

		EE8223		> 20M Ω						EE8323		> 20M Ω

		EE8323								EE8413

		EE8223		> 20M Ω						EE8323		> 20M Ω

		EE8313								EE8613

		EE8223		>20M OHMS						EE8313		>20M OHMS

		EE8423								EE8423

		EE8223		>20M OHMS						EE8313		>20M OHMS

		EE8413								EE8413

		EE8313		>20M OHMS						EE8423		>20M OHMS

		EE8613								EE8613

		EE8423		>20M OHMS						EE8413		>20M OHMS

		EE8413								EE8613

		Measure Vtap to each Ccoil

				Expected		Measured						Expected		Measured

		H3A		<5 OHMS		1.0 OHMS				H3B		24 OHMS		22.72 OHMS

		EE8123								EE8123

		V3A		<5 OHMS		.99 OHMS				V3B		19 OHMS		18.67 OHMS

		EE8113								EE8113

		B6A		<5 OHMS		.98 OHMS				B6B		100 OHMS		100.66 OHMS

		EE8613								EE8613

		B3A		<5 OHMS		.97 OHMS				B3B		29 OHMS		29.21 OHMS

		EE8313								EE8313

		A4A		<5 OHMS		.97 OHMS				A4B		12 OHMS		12.75 OHMS

		EE8423								EE8423

		B4A		<5 OHMS		1.0 OHMS				B4B		13 OHMS		13.91 OHMS

		EE8413								EE8413

		A3A		<5 OHMS		.98 OHMS				A3B		13 OHMS		14.39 OHMS

		EE8323								EE8323

		A2A		<5 OHMS		1.87 OHMS				A2B		10 OHMS		9.57 OHMS

		EE8223								EE8223

		Measure continuity of Q1 Ccoil through bus										Measure Ccoil through bus of Q1 to GND

						OK??								OK??

		Ccoil		Bus		YES				Ccoil		Bus		YES

		V1A		3		YES				V1A		3		YES

		V1B		4		YES				V1B		4		YES

		H1A		1		YES				H1A		1		YES

		H1B		2		YES				H1B		2		YES

		Measure continuity of Q2 Ccoil through bus										Measure Ccoil through bus of Q2 to GND

						OK??								OK??

		Ccoil		Bus		YES				Ccoil		Bus		YES

		V2A		3		YES				V2A		3		YES

		V2B		4		YES				V2B		4		YES

		H2A		1		YES				H2A		1		YES

		H2B		2		YES				H2B		2		YES
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				Expected		Measured						Expected		Measured

		EE8223		>20M Ω						EE8313		>20M Ω

		EE8423								EE8423

		EE8223		>20M Ω						EE8313		>20M Ω

		EE8413								EE8413

		EE8313		>20M Ω						EE8423		>20M Ω

		EE8613								EE8613

		EE8423		>20M Ω						EE8413		>20M Ω

		EE8413								EE8613

		Measure Vtap to each Ccoil

				Expected		Measured						Expected		Measured

		H3A		<5 OHMS		1.0 OHMS				H3B		24 OHMS		22.72 OHMS

		EE8123								EE8123

		V3A		<5 OHMS		.99 OHMS				V3B		19 OHMS		18.67 OHMS

		EE8113								EE8113

		B6A		<5 OHMS		.98 OHMS				B6B		100 OHMS		100.66 OHMS

		EE8613								EE8613

		B3A		<5 OHMS		.97 OHMS				B3B		29 OHMS		29.21 OHMS

		EE8313								EE8313

		A4A		<5 OHMS		.97 OHMS				A4B		12 OHMS		12.75 OHMS

		EE8423								EE8423

		B4A		<5 OHMS		1.0 OHMS				B4B		13 OHMS		13.91 OHMS

		EE8413								EE8413

		A3A		<5 OHMS		.98 OHMS				A3B		13 OHMS		14.39 OHMS

		EE8323								EE8323

		A2A		<5 OHMS		1.87 OHMS				A2B		10 OHMS		9.57 OHMS

		EE8223								EE8223

		Measure continuity of Q1 Ccoil through bus										Measure Ccoil through bus of Q1 to GND

						OK??								OK??

		Ccoil		Bus		YES				Ccoil		Bus		YES

		V1A		3		YES				V1A		3		YES

		V1B		4		YES				V1B		4		YES

		H1A		1		YES				H1A		1		YES

		H1B		2		YES				H1B		2		YES

		Measure continuity of Q2 Ccoil through bus										Measure Ccoil through bus of Q2 to GND

						OK??								OK??

		Ccoil		Bus		YES				Ccoil		Bus		YES

		V2A		3		YES				V2A		3		YES

		V2B		4		YES				V2B		4		YES

		H2A		1		YES				H2A		1		YES

		H2B		2		YES				H2B		2		YES






_1169294577.xls
Sheet1

				Q3 connector (ip, or lead end) for Q2-Q3 connection.                         Completed on 11-20-03.

				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		Empty		Empty				No connection

				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		Empty		Empty				No connection

				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		Empty		Empty				No connection

				M5		2		VTc2Q2b		EE1522				Q2b Center Voltage Tap "c", redundant

				M5		3		VTc1Q2b		EE1512				Q2b Center Voltage Tap "c", primary

				M5		4		Empty		Empty				No connection

				M5		5		VTb2Q2b		EE1622				Q2b Lead Voltage Tap "b" redundant

				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

				Module		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+)

				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

				M19		1								Blank Module

				M19		2

				M19		3

				M19		4

				M19		5

				Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

				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

		Note:		M20		5		TbQ1_I+		TT8321 I+				Q1 RTD, redundant:  Wire color:  Yellow

		Note:		M20		6		TbQ1_I-		TT8321 I-				Q1 RTD, redundant:  Wire color:  Green

		Pin		M20		11		TbQ1_V+		TT8321 U+				Q1 RTD, redundant:  Wire color:  Black

		numbers		M20		10		TbQ1_V-		TT8321 U-				Q1 RTD, redundant:  Wire color:  Red

		of module		M20		9		TaQ2a_I+		TT8312 I+				Q2a RTD, primary  Wire color: Yellow

		M20 are		M20		8		TaQ2a_I-		TT8312 I-				Q2a RTD, primary  Wire color: Green

		not listed		M20		7		TaQ2a_V+		TT8312 U+				Q2a RTD, primary  Wire color: Black

		in		M20		12		TaQ2a_V-		TT8312 U-				Q2a RTD, primary  Wire color: Red

		numerical		M20		13		TbQ2a_I+		TT8322 I+				Q2a RTD, redundant:  Wire color:  Yellow

		order		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

				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

		Note:		M21		5		TbQ2b_I+		TT8342 I+				Q2b RTD, redundant:  Wire color:  Yellow

		Pin		M21		6		TbQ2b_I-		TT8342 I-				Q2b RTD, redundant:  Wire color:  Green

		numbers		M21		11		TbQ2b_V+		TT8342 U+				Q2b RTD, redundant:  Wire color:  Black

		of module		M21		10		TbQ2b_V-		TT8342 U-				Q2b RTD, redundant:  Wire color:  Red

		M21 are		M21		9		Empty		Empty				No connection

		not listed		M21		8		Empty		Empty				No connection

		in		M21		7		Empty		Empty				No connection

		numerical		M21		12		Empty		Empty				No connection

		order		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

								Hypertronics Connector Pin Locations Q3 lead (ip) end

								VIEW:  Female (receptacle) solder cup side



&C&"Arial,Bold"&16&UQ3 connector (ip, or lead end) for Q2-Q3 connection

&Cp.&P of &N



Sheet2

		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		VTc2Q2a		EE1222				Q2a Center Voltage Tap "c" , redundant

		M3		2		VTc1Q2a		EE1212				Q2a Center Voltage Tap "c" , primary

		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		VTb1Q2a		EE1312				Q2a Lead Voltage Tap "b", primary

		M4		2		VTb2Q2a		EE1322				Q2a Lead Voltage Tap "b", redundant

		M4		3		VTb1Q2b		EE1612				Q2b Lead Voltage Tap "b", primary

		M4		4		VTb2Q2b		EE1622				Q2b Lead Voltage Tap "b", redundant

		M4		5		VTc1Q2b		EE1512				Q2b Center Voltage Tap "c" , primary

		M5		1		VTa2Q3		EE1123		a2		Q3 Lead Voltage Tap "a", redundant

		M5		2		VTa1Q3		EE1113		a1		Q3 Lead Voltage Tap "a", primary

		M5		3		VTa2Q2b		EE1422				Q2b Lead Voltage Tap "a", redundant

		M5		4		VTa1Q2b		EE1412				Q2b Lead Voltage Tap "a", primary

		M5		5		VTc2Q2b		EE1522				Q2b Center Voltage Tap "c" , redundant

		M6		1		VTc1Q3		EE1213		c1		Q3 Center Voltage Tap "c" , primary

		M6		2		VTc2Q3		EE1223		c2		Q3 Center Voltage Tap "c" , redundant

		M6		3		VTb1Q3		EE1313		b1		Q3 Lead Voltage Tap "b" , primary

		M6		4		VTb2Q3		EE1323		b2		Q3 Lead Voltage Tap "b" , redundant

		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

		Module		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+)

		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

		M19		1								Blank Module

		M19		2

		M19		3

		M19		4

		M19		5

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

		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		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 M21 are not listed in numerical order.

		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
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Hole filled in grey:  Wire soldered to pin.


Hole with dot in center:  Pin exists but no wire soldered to it.


Hole filled in white:  No pin.  Hole is drilled out.  
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				Module		Pin		Breakout BOX      Labels		Expected Resistance,   OHM		Measured Resistance,  OHM		FNAL Label		Description

				NA		NA		YT1113+		30		_________		H1aQ3		Q3 Protection (Strip) Heater,                 ("a" circuit) (CERN lead #1+)

				NA		NA		YT1113-						H2aQ3		Q3 Protection (Strip) Heater,                       ("a" circuit) (CERN lead #1-)

				NA		NA		YT1123+		30		_________		H1bQ3		Q3 Protection (Strip) Heater,                       ("b" circuit) (CERN lead #1+)

				NA		NA		YT1123-						H2bQ3		Q3 Protection (Strip) Heater,                          ("b" circuit) (CERN lead #1-)
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				Module		Pin		Breakout BOX      Labels		Expected Resistance,      OHM		Measured Resistance,     OHM		FNAL Label		Description

				M22		4		YT1113-		30		_____		H2aQ1		Q1 Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-) (CERN lead #1-)

				M21		5		YT1113+						H1aQ1		Q1 Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+) (CERN lead #1+)

				M22		2		YT1123+		30		_____		H1bQ3		Q3 Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) (CERN lead#2+)

				M23		1		YT1123-						H2bQ3		Q3 Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-) (CERN lead #2-)

				M22		4		YT1113-		more than 20M Ω		_____		H2aQ3		Q3 Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-) (CERN lead #1-)

								GROUND

				M22		2		YT1123+		more than 20M Ω		_____		H1bQ3		Q3 Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) (CERN lead#2+)

								GROUND

				M22		4		YT1113-		more than 20M Ω		_____		H2aQ3		Q3 Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-) (CERN lead #1-)

								COIL

				M22		2		YT1123+		more than 20M Ω		_____		H1bQ3		Q3 Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) (CERN lead#2+)

								COIL
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		Q1						Q2

				EXPECTED Ω		OK?				EXPECTED RESISTANCE		OK??

		EE1111		< 1 Ω				EE1112		< 1 OHM		YES

		EE1121		< 1 Ω				EE1122		< 1 OHM		YES

		EE1211		< 1 Ω				EE1212		< 1 OHM		YES

		EE1221		< 1 Ω				EE1222		< 1 OHM		YES

		EE1311		< 1 Ω				EE1312		< 1 OHM		YES

		EE1321		< 1 Ω				EE1322		< 1 OHM		YES

		EE8121		< 1 Ω				EE8122		< 1 OHM		YES

		EE8111		< 1 Ω				EE8112		< 1 OHM		YES

		EH8311+		< 1 Ω				EH8312+		< 1 OHM		YES

		EH8311-		< 1 Ω				EH8312-		< 1 OHM		YES

		EH8321+		< 1 Ω				EH8322+		< 1 OHM		YES

		EH8321-		< 1 Ω				EH8322-		< 1 OHM		YES

		YT1111+		< 1 Ω				YT1112+		< 1 OHM		YES

		YT1111-		< 1 Ω				YT1112-		< 1 OHM		YES

		YT1121+		< 1 Ω				YT1122+		< 1 OHM		YES

		YT1121-		< 1 Ω				YT1122-		< 1 OHM		YES

		TT8311I+		< 1 Ω				TT8312I+		< 1 OHM		YES

		TT8311I-		< 1 Ω				TT8312I-		< 1 OHM		YES

		TT8311U+		< 1 Ω				TT8312U+		< 1 OHM		YES

		TT8311U-		< 1 Ω				TT8312U-		< 1 OHM		YES

		TT8321I+		< 1 Ω				TT8322I+		< 1 OHM		YES

		TT8321I-		< 1 Ω				TT8322I-		< 1 OHM		YES

		TT8321U+		< 1 Ω				TT8322U+		< 1 OHM		YES

		TT8321U-		< 1 Ω				TT8322U-		< 1 OHM		YES

								EE1412		< 1 OHM		YES

								EE1422		< 1 OHM		YES

								EE1512		< 1 OHM		YES

								EE1522		< 1 OHM		YES

								EE1612		< 1 OHM		YES

								EE1622		< 1 OHM		YES

								EH8332+		< 1 OHM		YES

								EH8332-		< 1 OHM		YES

								EH8342+		< 1 OHM		YES

								EH8342-		< 1 OHM		YES

								YT1132+		< 1 OHM		YES

								YT1132-		< 1 OHM		YES

								YT1142+		< 1 OHM		YES

								YT1142-		< 1 OHM		YES

								TT8332I+		< 1 OHM		YES

								TT8332I-		< 1 OHM		YES

								TT8332U+		< 1 OHM		YES

								TT8332U-		< 1 OHM		YES

								TT8342I+		< 1 OHM		YES

								TT8342I-		< 1 OHM		YES

								TT8342U+		< 1 OHM		YES

								TT8342U-		< 1 OHM		YES






_1179116812.xls
Sheet1

		Q2								Q2

				EXPECTED Ω		OK?						EXPECTED Ω		OK?

		EE1112		< 1 Ω						TT8322U-		< 1 Ω

		EE1122		< 1 Ω						EE1412		< 1 Ω

		EE1212		< 1 Ω						EE1422		< 1 Ω

		EE1222		< 1 Ω						EE1512		< 1 Ω

		EE1312		< 1 Ω						EE1522		< 1 Ω

		EE1322		< 1 Ω						EE1612		< 1 Ω

		EE8122		< 1 Ω						EE1622		< 1 Ω

		EE8112		< 1 Ω						EH8332+		< 1 Ω

		EH8312+		< 1 Ω						EH8332-		< 1 Ω

		EH8312-		< 1 Ω						EH8342+		< 1 Ω

		EH8322+		< 1 Ω						EH8342-		< 1 Ω

		EH8322-		< 1 Ω						YT1132+		< 1 Ω

		YT1112+		< 1 Ω						YT1132-		< 1 Ω

		YT1112-		< 1 Ω						YT1142+		< 1 Ω

		YT1122+		< 1 Ω						YT1142-		< 1 Ω

		YT1122-		< 1 Ω						TT8332I+		< 1 Ω

		TT8312I+		< 1 Ω						TT8332I-		< 1 Ω

		TT8312I-		< 1 Ω						TT8332U+		< 1 Ω

		TT8312U+		< 1 Ω						TT8332U-		< 1 Ω

		TT8312U-		< 1 Ω						TT8342I+		< 1 Ω

		TT8322I+		< 1 Ω						TT8342I-		< 1 Ω

		TT8322I-		< 1 Ω						TT8342U+		< 1 Ω

		TT8322U+		< 1 Ω						TT8342U-		< 1 Ω
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				Expected		Measured						Expected		Measured

		H3A		<5 Ω						H3B		24 Ω

		EE8123								EE8123

		V3A		<5 Ω						V3B		19 Ω

		EE8113								EE8113

		B6A		<5 Ω						B6B		100 Ω

		EE8613								EE8613

		B3A		<5 Ω						B3B		29 Ω

		EE8313								EE8313

		A4A		<5 Ω						A4B		12 Ω

		EE8423								EE8423

		B4A		<5 Ω						B4B		13 Ω

		EE8413								EE8413

		A3A		<5 Ω						A3B		13 Ω

		EE8323								EE8323

		A2A		<5 Ω						A2B		10 Ω

		EE8223								EE8223

		Measure continuity of Q1 Ccoil through bus										Measure Ccoil through bus of Q1 to GND

						OK??								OK??

		Ccoil		Bus		YES				Ccoil		Bus		YES

		V1A		3		YES				V1A		3		YES

		V1B		4		YES				V1B		4		YES

		H1A		1		YES				H1A		1		YES

		H1B		2		YES				H1B		2		YES

		Measure continuity of Q2 Ccoil through bus										Measure Ccoil through bus of Q2 to GND

						OK??								OK??

		Ccoil		Bus		YES				Ccoil		Bus		YES

		V2A		3		YES				V2A		3		YES

		V2B		4		YES				V2B		4		YES

		H2A		1		YES				H2A		1		YES

		H2B		2		YES				H2B		2		YES






_1179059660.xls
Sheet1

		Module		Pin				Expected Resistance, OHM		Measured Resistance, OHM		FNAL Label		Description

		M15		1		EH8313+		17		_____		W1aQ3		Q3 Cryogenic Heater lead end - wire toward cold mass end plate (CERN #1 I+)

		M15		2		EH8313-						W2aQ3		Q3 Cryogenic Heater lead end - wire toward cold mass mag center (CERN #1 I-)

		M15		3		EH8323+		17		_____		W1bQ3		Q3 Cryogenic Heater non-lead end- wire toward cold mass end plate (CERN #2 I+)

		M15		4		EH8323-						W2bQ3		Q3 Cryogenic Heater non-lead end- wire toward cold mass mag center (CERN #2 I-)

		M15		1		EH8313+		more than 20M Ω		_____		W1aQ3		Q3 Cryogenic Heater lead end - wire toward cold mass end plate (CERN #1 I+)

						GROUND

		M15		3		EH8323+		more than 20M Ω		_____		W1bQ3		Q3 Cryogenic Heater non-lead end- wire toward cold mass end plate (CERN #2 I+)

						GROUND






_1169364086.xls
Sheet1

		Corrector Assembly		Corrector Element		Label

		MCBXA		MCBXH		A+ lead Q3H3 (skew dipole) voltage tap EE8123 (VTH3)

				MCBXV		A+ lead Q3V3 (normal dipole) voltage tap EE8113 (VTV3)

				MCSX		A+ lead Q3B3 (normal sextupole) voltage tap EE8313 (VTB3)

				MCTX		A+ lead Q3B6 (normal dodecapole) voltage tap EE8613 (VTB6)






_1169364112.xls
Sheet1

		Corrector Assembly		Corrector Element		Label

		MCSOX		MCOSX		A+ lead Q3A4 (skew octupole) voltage tap EE8423 (VTA4)

				MCOX		A+ lead Q3B4 (normal octupole) voltage tap EE8413 (VTB4)

				MCSSX		A+ lead Q3A3 (skew sextupole) voltage tap EE8323 (VTA3)






_1169362187.xls
Sheet1

		Corrector Assembly		Corrector Element		Label

		MQSX		MQSX		A+ lead Q3A2 (skew quadrupole) voltage tap EE8223 (VTA2)






_1168945463.xls
Sheet1

				Q3 connector (ip, or lead end) for Q2-Q3 connection.                         Completed on 11-20-03.

				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		Empty		Empty				No connection

				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		Empty		Empty				No connection

				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		Empty		Empty				No connection

				M5		2		VTc2Q2b		EE1522				Q2b Center Voltage Tap "c", redundant

				M5		3		VTc1Q2b		EE1512				Q2b Center Voltage Tap "c", primary

				M5		4		Empty		Empty				No connection

				M5		5		VTb2Q2b		EE1622				Q2b Lead Voltage Tap "b" redundant

				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

				Module		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+)

				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

				M19		1								Blank Module

				M19		2

				M19		3

				M19		4

				M19		5

				Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

				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

		Note:		M20		5		TbQ1_I+		TT8321 I+				Q1 RTD, redundant:  Wire color:  Yellow

		Note:		M20		6		TbQ1_I-		TT8321 I-				Q1 RTD, redundant:  Wire color:  Green

		Pin		M20		11		TbQ1_V+		TT8321 U+				Q1 RTD, redundant:  Wire color:  Black

		numbers		M20		10		TbQ1_V-		TT8321 U-				Q1 RTD, redundant:  Wire color:  Red

		of module		M20		9		TaQ2a_I+		TT8312 I+				Q2a RTD, primary  Wire color: Yellow

		M20 are		M20		8		TaQ2a_I-		TT8312 I-				Q2a RTD, primary  Wire color: Green

		not listed		M20		7		TaQ2a_V+		TT8312 U+				Q2a RTD, primary  Wire color: Black

		in		M20		12		TaQ2a_V-		TT8312 U-				Q2a RTD, primary  Wire color: Red

		numerical		M20		13		TbQ2a_I+		TT8322 I+				Q2a RTD, redundant:  Wire color:  Yellow

		order		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

				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

		Note:		M21		5		TbQ2b_I+		TT8342 I+				Q2b RTD, redundant:  Wire color:  Yellow

		Pin		M21		6		TbQ2b_I-		TT8342 I-				Q2b RTD, redundant:  Wire color:  Green

		numbers		M21		11		TbQ2b_V+		TT8342 U+				Q2b RTD, redundant:  Wire color:  Black

		of module		M21		10		TbQ2b_V-		TT8342 U-				Q2b RTD, redundant:  Wire color:  Red

		M21 are		M21		9		Empty		Empty				No connection

		not listed		M21		8		Empty		Empty				No connection

		in		M21		7		Empty		Empty				No connection

		numerical		M21		12		Empty		Empty				No connection

		order		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

								Hypertronics Connector Pin Locations Q3 lead (ip) end

								VIEW:  Female (receptacle) solder cup side



&C&"Arial,Bold"&16&UQ3 connector (ip, or lead end) for Q2-Q3 connection
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Sheet2

		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		Empty		Empty				No connection

		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		Empty		Empty				No connection

		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		Empty		Empty				No connection

		M5		2		VTc2Q2b		EE1522				Q2b Center Voltage Tap "c", redundant

		M5		3		VTc1Q2b		EE1512				Q2b Center Voltage Tap "c", primary

		M5		4		Empty		Empty				No connection

		M5		5		VTb2Q2b		EE1622				Q2b Lead Voltage Tap "b" redundant

		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

		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		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

		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

		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		M13		1		W1aQ2A		EH8312+				Q2A Cryogenic Heater lead end - wire toward cold mass end plate (CERN #1 I+)

		M13		2		W2aQ2A		EH8312-				Q2A Cryogenic Heater lead end - wire toward cold mass mag center (CERN #1 I-)

		M13		3		W1bQ2A		EH8322+				Q2A Cryogenic Heater non-lead end- wire toward cold mass end plate (CERN #2 I+)

		M13		4		W2bQ2A		EH8322-				Q2A Cryogenic Heater non-lead end- wire toward cold mass mag center (CERN #2 I-)

		M13		5		Empty		Empty				No connection

		M14		1		W1aQ2B		EH8332+				Q2B Cryogenic Heater lead end - wire toward cold mass end plate (CERN #1 I+)

		M14		2		W2aQ2B		EH8332-				Q2B Cryogenic Heater lead end - wire toward cold mass mag center (CERN #1 I-)

		M14		3		W1bQ2B		EH8342+				Q2B Cryogenic Heater non-lead end- wire toward cold mass end plate (CERN #2 I+)

		M14		4		W2bQ2B		EH8342-				Q2B Cryogenic Heater non-lead end- wire toward cold mass mag center (CERN #2 I-)

		M14		5		Empty		Empty				No connection

		M15		1		W1aQ3		EH8313+				Q3 Cryogenic Heater lead end - wire at top (CERN #1 I+)

		M15		2		W2aQ3		EH8313-				Q3 Cryogenic Heater lead end - wire at bottom (CERN #1 I-)

		M15		3		W1bQ3		EH8323+				Q3 Cryogenic Heater non-lead end - wire at  top (CERN #2 I+)

		M15		4		W2bQ3		EH8323-				Q3 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-)

		M15		5		Empty		Empty				No Connection

		M16		1								Blank Module

		M16		2

		M16		3

		M16		4

		M16		5

		M17		1		H1aQ1		YT1111+		HA1		Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)

		M17		2		Empty		Empty				No connection

		M17		3		H2aQ1		YT1111-		HA2		Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)

		M17		4		Empty		Empty				No connection

		M17		5		H1bQ1		YT1121+		HB1		Q1 Protection (Strip) Heater,  ("b" circuit) (CERN lead #2+)

		M18		1		Empty		Empty				No connection

		M18		2		H1aQ2a		YT1112+				Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+) (CERN lead #1+)

		M18		3		Empty		Empty				No connection

		M18		4		H2bQ1		YT1121-		HB2		Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)

		M18		5		Empty		Empty				No connection

		M19		1								Blank Module

		M19		2

		M19		3

		M19		4

		M19		5

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

		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		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 M21 are not listed in numerical order.

		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
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Hole filled in grey:  Wire soldered to pin.


Hole with dot in center:  Pin exists but no wire soldered to it.


Hole filled in white:  No pin.  Hole is drilled out.  
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		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		M24		1								Blank Module

		M24		2

		M24		3

		M24		4

		M24		5

		Note: Pin Numbers of Module M25 are not listed in numerical order.

		M25		1		TaQ1_I+		TT8311 I+				Q1 RTD, primary  Wire color: Yellow

		M25		2		TaQ1_I-		TT8311 I-				Q1 RTD, primary  Wire color: Green

		M25		3		TaQ1_V+		TT8311 U+				Q1 RTD, primary  Wire color: Black

		M25		4		TaQ1_V-		TT8311 U-				Q1 RTD, primary  Wire color: Red

		M25		5		TbQ1_I+		TT8321 I+				Q1 RTD, redundant:  Wire color:  Yellow

		M25		6		TbQ1_I-		TT8321 I-				Q1 RTD, redundant:  Wire color:  Green

		M25		11		TbQ1_V+		TT8321 U+				Q1 RTD, redundant:  Wire color:  Black

		M25		10		TbQ1_V-		TT8321 U-				Q1 RTD, redundant:  Wire color:  Red

		M25		9		TaQ2a_I+		TT8312 I+				Q2a RTD, primary  Wire color: Yellow

		M25		8		TaQ2a_I-		TT8312 I-				Q2a RTD, primary  Wire color: Green

		M25		7		TaQ2a_V+		TT8312 U+				Q2a RTD, primary  Wire color: Black

		M25		12		TaQ2a_V-		TT8312 U-				Q2a RTD, primary  Wire color: Red

		M25		13		TbQ2a_I+		TT8322 I+				Q2a RTD, redundant:  Wire color:  Yellow

		M25		14		TbQ2a_I-		TT8322 I-				Q2a RTD, redundant:  Wire color:  Green

		M25		15		TbQ2a_V+		TT8322 U+				Q2a RTD, redundant:  Wire color:  Black

		M25		16		TbQ2a_V-		TT8322 U-				Q2a RTD, redundant:  Wire color:  Red

		M25		17		Empty		Empty				No connection

		Note: Pin Numbers of Module M26 are not listed in numerical order.

		M26		1		TaQ2b_I+		TT8332 I+				Q2b RTD, primary  Wire color: Yellow

		M26		2		TaQ2b_I-		TT8332 I-				Q2b RTD, primary  Wire color: Green

		M26		3		TaQ2b_V+		TT8332 U+				Q2b RTD, primary  Wire color: Black

		M26		4		TaQ2b_V-		TT8332 U-				Q2b RTD, primary  Wire color: Red

		M26		5		TbQ2b_I+		TT8342 I+				Q2b RTD, redundant:  Wire color:  Yellow

		M26		6		TbQ2b_I-		TT8342 I-				Q2b RTD, redundant:  Wire color:  Green

		M26		11		TbQ2b_V+		TT8342 U+				Q2b RTD, redundant:  Wire color:  Black

		M26		10		TbQ2b_V-		TT8342 U-				Q2b RTD, redundant:  Wire color:  Red

		M26		9		TaQ3_I+		TT8313 I+				Q3 RTD, primary  Wire color: Yellow

		M26		8		TaQ3_I-		TT8313 I-				Q3 RTD, primary  Wire color: Green

		M26		7		TaQ3_V+		TT8313 U+				Q3 RTD, primary  Wire color: Black

		M26		12		TaQ3_V-		TT8313 U-				Q3 RTD, primary  Wire color: Red

		M26		13		TbQ3_I+		TT8323 I+				Q3 RTD, redundant:  Wire color:  Yellow

		M26		14		TbQ3_I-		TT8323 I-				Q3 RTD, redundant:  Wire color:  Green

		M26		15		TbQ3_V+		TT8323 U+				Q3 RTD, redundant:  Wire color:  Black

		M26		16		TbQ3_V-		TT8323 U-				Q3 RTD, redundant:  Wire color:  Red

		M26		17		Empty		Empty				No connection
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		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		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

		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
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		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		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+)

		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

		M19		1								Blank Module

		M19		2

		M19		3

		M19		4

		M19		5
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		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		NOTE: PIN NUMBERS OF MODULE M20 ARE NOT LISTED IN NUMERICAL ORDER.

		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 M21 ARE NOT LISTED IN NUMERICAL ORDER.

		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
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		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		Empty		Empty				No connection

		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		Empty		Empty				No connection

		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		Empty		Empty				No connection

		M5		2		VTc2Q2b		EE1522				Q2b Center Voltage Tap "c", redundant

		M5		3		VTc1Q2b		EE1512				Q2b Center Voltage Tap "c", primary

		M5		4		Empty		Empty				No connection

		M5		5		VTb2Q2b		EE1622				Q2b Lead Voltage Tap "b" redundant

		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
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				Q3 connector (ip, or lead end) for Q2-Q3 connection.                         Completed on 11-20-03.

				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		Empty		Empty				No connection

				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		Empty		Empty				No connection

				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		Empty		Empty				No connection

				M5		2		VTc2Q2b		EE1522				Q2b Center Voltage Tap "c", redundant

				M5		3		VTc1Q2b		EE1512				Q2b Center Voltage Tap "c", primary

				M5		4		Empty		Empty				No connection

				M5		5		VTb2Q2b		EE1622				Q2b Lead Voltage Tap "b" redundant

				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

				Module		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+)

				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

				M19		1								Blank Module

				M19		2

				M19		3

				M19		4

				M19		5

				Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

				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

		Note:		M20		5		TbQ1_I+		TT8321 I+				Q1 RTD, redundant:  Wire color:  Yellow

		Note:		M20		6		TbQ1_I-		TT8321 I-				Q1 RTD, redundant:  Wire color:  Green

		Pin		M20		11		TbQ1_V+		TT8321 U+				Q1 RTD, redundant:  Wire color:  Black

		numbers		M20		10		TbQ1_V-		TT8321 U-				Q1 RTD, redundant:  Wire color:  Red

		of module		M20		9		TaQ2a_I+		TT8312 I+				Q2a RTD, primary  Wire color: Yellow

		M20 are		M20		8		TaQ2a_I-		TT8312 I-				Q2a RTD, primary  Wire color: Green

		not listed		M20		7		TaQ2a_V+		TT8312 U+				Q2a RTD, primary  Wire color: Black

		in		M20		12		TaQ2a_V-		TT8312 U-				Q2a RTD, primary  Wire color: Red

		numerical		M20		13		TbQ2a_I+		TT8322 I+				Q2a RTD, redundant:  Wire color:  Yellow

		order		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

				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

		Note:		M21		5		TbQ2b_I+		TT8342 I+				Q2b RTD, redundant:  Wire color:  Yellow

		Pin		M21		6		TbQ2b_I-		TT8342 I-				Q2b RTD, redundant:  Wire color:  Green

		numbers		M21		11		TbQ2b_V+		TT8342 U+				Q2b RTD, redundant:  Wire color:  Black

		of module		M21		10		TbQ2b_V-		TT8342 U-				Q2b RTD, redundant:  Wire color:  Red

		M21 are		M21		9		Empty		Empty				No connection

		not listed		M21		8		Empty		Empty				No connection

		in		M21		7		Empty		Empty				No connection

		numerical		M21		12		Empty		Empty				No connection

		order		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

								Hypertronics Connector Pin Locations Q3 lead (ip) end

								VIEW:  Female (receptacle) solder cup side



&C&"Arial,Bold"&16&UQ3 connector (ip, or lead end) for Q2-Q3 connection

&Cp.&P of &N



Sheet2

		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		M19		1		H2aQ2a		YT1112-				Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-) (CERN lead #1-)

		M19		2		Empty		Empty				No connection

		M19		3		H1bQ2a		YT1122+				Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) (CERN lead#2+)

		M19		4		Empty		Empty				No connection

		M19		5		H2bQ2a		YT1122-				Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-) (CERN lead #2-)

		M20		1		Empty		Empty				No connection

		M20		2		H2aQ2b		YT1132-				Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-) (CERN lead #1-)

		M20		3		Empty		Empty				No connection

		M20		4		H1aQ2b		YT1132+				Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+) (CERN lead #1+)

		M20		5		Empty		Empty				No connection

		M21		1		H1bQ2b		YT1142+				Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+) (CERN lead#2+)

		M21		2		Empty		Empty				No connection

		M21		3		H2bQ2b		YT1142-				Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-) (CERN lead #2-)

		M21		4		Empty		Empty				No Connection

		M21		5		H1aQ3		YT1113+		HA1		Q3 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)

		M22		1		Empty		Empty				No Connection

		M22		2		H1bQ3		YT1123+		HB1		Q3 Protection (Strip) Heater,  ("b" circuit) (CERN lead #2+)

		M22		3		Empty		Empty				No Connection

		M22		4		H2aQ3		YT1113-		HA2		Q3 Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)

		M22		5		Empty		Empty				No Connection

		M23		1		H2bQ3		YT1123-		HB2		Q3 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)

		M23		2		Empty		Empty				No Connection

		M23		3		Empty		Empty				No Connection

		M23		4		Empty		Empty				No Connection

		M23		5		Empty		Empty				No Connection
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Hole filled in grey:  Wire soldered to pin.


Hole with dot in center:  Pin exists but no wire soldered to it.


Hole filled in white:  No pin.  Hole is drilled out.  
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		Q3 Redundant Voltage Taps								Nominal 3.35 to 3.45 W

		Connect		Fermi		CERN		KEK		Resistance

		VHI		VTa2Q3		EE1123		a2		W

		VLO		VTc2Q3		EE1223		c2

		VHI		VTc2Q3		EE1223		c2		W

		VLO		VTb2Q3		EE1323		b2






_1168944925.xls
Sheet1

				Q3 connector (ip, or lead end) for Q2-Q3 connection.                         Completed on 11-20-03.

				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		Empty		Empty				No connection

				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		Empty		Empty				No connection

				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		Empty		Empty				No connection

				M5		2		VTc2Q2b		EE1522				Q2b Center Voltage Tap "c", redundant

				M5		3		VTc1Q2b		EE1512				Q2b Center Voltage Tap "c", primary

				M5		4		Empty		Empty				No connection

				M5		5		VTb2Q2b		EE1622				Q2b Lead Voltage Tap "b" redundant

				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

				Module		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+)

				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

				M19		1								Blank Module

				M19		2

				M19		3

				M19		4

				M19		5

				Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

				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

		Note:		M20		5		TbQ1_I+		TT8321 I+				Q1 RTD, redundant:  Wire color:  Yellow

		Note:		M20		6		TbQ1_I-		TT8321 I-				Q1 RTD, redundant:  Wire color:  Green

		Pin		M20		11		TbQ1_V+		TT8321 U+				Q1 RTD, redundant:  Wire color:  Black

		numbers		M20		10		TbQ1_V-		TT8321 U-				Q1 RTD, redundant:  Wire color:  Red

		of module		M20		9		TaQ2a_I+		TT8312 I+				Q2a RTD, primary  Wire color: Yellow

		M20 are		M20		8		TaQ2a_I-		TT8312 I-				Q2a RTD, primary  Wire color: Green

		not listed		M20		7		TaQ2a_V+		TT8312 U+				Q2a RTD, primary  Wire color: Black

		in		M20		12		TaQ2a_V-		TT8312 U-				Q2a RTD, primary  Wire color: Red

		numerical		M20		13		TbQ2a_I+		TT8322 I+				Q2a RTD, redundant:  Wire color:  Yellow

		order		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

				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

		Note:		M21		5		TbQ2b_I+		TT8342 I+				Q2b RTD, redundant:  Wire color:  Yellow

		Pin		M21		6		TbQ2b_I-		TT8342 I-				Q2b RTD, redundant:  Wire color:  Green

		numbers		M21		11		TbQ2b_V+		TT8342 U+				Q2b RTD, redundant:  Wire color:  Black

		of module		M21		10		TbQ2b_V-		TT8342 U-				Q2b RTD, redundant:  Wire color:  Red

		M21 are		M21		9		Empty		Empty				No connection

		not listed		M21		8		Empty		Empty				No connection

		in		M21		7		Empty		Empty				No connection

		numerical		M21		12		Empty		Empty				No connection

		order		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

								Hypertronics Connector Pin Locations Q3 lead (ip) end

								VIEW:  Female (receptacle) solder cup side



&C&"Arial,Bold"&16&UQ3 connector (ip, or lead end) for Q2-Q3 connection
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		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		Empty		Empty				No connection

		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		Empty		Empty				No connection

		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		Empty		Empty				No connection

		M5		2		VTc2Q2b		EE1522				Q2b Center Voltage Tap "c", redundant

		M5		3		VTc1Q2b		EE1512				Q2b Center Voltage Tap "c", primary

		M5		4		Empty		Empty				No connection

		M5		5		VTb2Q2b		EE1622				Q2b Lead Voltage Tap "b" redundant

		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

		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		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		VTH3		EE8123				Corrector voltage tap Q3-H3  (skew dipole) (on MCBXA, MCBXH, A+ lead)

		M9		2		VTV3		EE8113				Corrector voltage tap Q3-V3 (normal dipole) (on MCBXA, MCBXV, A+ lead)

		M9		3		VTA2		EE8223				Corrector voltage tap Q3-A2 (skew quadrupole) (on MQSX, MQSX, A+ lead)

		M9		4		VTA3		EE8323				Corrector voltage tap Q3-A3 (skew sextupole) (on MCSOX, MCSSX, A+ lead)

		M9		5		Empty		Empty				No Connection

		M10		1		VTB3		EE8313				Corrector voltage tap Q3-B3 (normal sextupole)(on MCBXA, MCSX, A+ lead)

		M10		2		VTA4		EE8423				Corrector voltage tap Q3-A4 (skew octupole) (on MCSOX, MCOSX, A+ lead)

		M10		3		VTB4		EE8413				Corrector voltage tap Q3-B4 (normal octupole) (on MCSOX, MCOX, A+ lead)

		M10		4		VTB6		EE8613				Corrector voltage tap Q3-B6 (normal dodecapole) (on MCBXA, MCTX, A+ lead)

		M10		5		Empty		Empty				No Connection

		M11		1								Blank Module

		M11		2

		M11		3

		M11		4

		M11		5

		M12		1		W1aQ1		EH8311+				Q1 Cryogenic Heater lead end - wire at top (CERN #1 I+)

		M12		2		W2aQ1		EH8311-				Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 I-)

		M12		3		W1bQ1		EH8321+				Q1 Cryogenic Heater non-lead end - wire at  top (CERN #2 I+)

		M12		4		W2bQ1		EH8321-				Q1 Cryogenic Heater non-lead end - wire at bottom (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+)

		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

		M19		1								Blank Module

		M19		2

		M19		3

		M19		4

		M19		5

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

		Module		Pin		Fermilab Label		CERN Label		KEK Label		Description

		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 M21 are not listed in numerical order.

		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
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Hole filled in grey:  Wire soldered to pin.


Hole with dot in center:  Pin exists but no wire soldered to it.


Hole filled in white:  No pin.  Hole is drilled out.  
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Sheet1

		Ramp Rate		Hi Potential (3000 V)		Grounded		Leakage

		10 V/sec		8L		Everything else

		10 V/sec		5L		Everything else

		10 V/sec		5U		Everything else

		3 V/sec.                 Coil - Ground      Coil - Strip Htrs		8U		Everything else

		3 V/sec.               Strip Htrs - Ground     Strip Htrs - Coil		Strip Heaters		Everything else
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		Q3 Redundant Voltage Taps								Nominal 3.35 to 3.45 W

		Connect		Fermi		CERN		KEK		Resistance

		VHI		VTa2Q3		EE1123		a2		W

		VLO		VTc2Q3		EE1223		c2

		VHI		VTc2Q3		EE1223		c2		W

		VLO		VTb2Q3		EE1323		b2






