TD/Engineering & Fabrication
Specification # 5520-TR-333721

December 17, 2003
Rev. A


	f
	Fermi National Accelerator Laboratory

Batavia, IL 60510



	LARGE HADRON COLLIDER

Q2 INSULATED BUS ASSEMBLY



	Reference Drawing(s):

LHC Q2 Insulated Bus Assembly

(ME-369826)



	Project/Task Number:   MERGEFIELD ProjectTaskNo 

	Released By:   MERGEFIELD ReleasedBy 
	Magnet/Device Series:   MERGEFIELD Series 

	Date Issued:   MERGEFIELD ReleasedDate 
	Scanned Pages:

	Prepared by: J. Szostak

	Title
	Signature
	Date

	TD / E&F Process Engineering
	Bob Jensen

Bob Jensen / Designee
	12/17/03

	TD / LHC Production Supervisor
	Jim Rife

Jim Rife / Designee
	12/18/03

	TD / LHC Production Engineer
	Rodger Bossert

Rodger Bossert / Designee
	12/17/03

	TD / LHC Project Engineer Cryostat
	Tom Page

Tom Nicol / Designee
	12/18/03

	TD / LHC Program Manager
	Jim Kerby

Jim Kerby / Designee
	12/18/03


Revision Page
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	
	Initial Release
	
	10/23/03

	
	
	
	
	

	A
	3.1
	Modified Step.  Changed to “…and tin the ends using Kester 135 Flux

(MA-369911) and Kester Solder 96/4 (MA-369904).”
	1581
	12/17/03

	
	3.3
	Modified Step.  Changed to “Place one piece of 25 (m (.010 in.) Kester Solder 96/4 (MA-369904) and Kester 135 Flux (MA-369911) between cables and heat to 215( C (420( F) or less.”
	
	

	
	3.8
	Modified Table.  Part Number for Bus Assembly changed to 369668.

(was 369688, typo)
	
	

	
	4.4
	Removed Step.  “Using Socket Head Screws (MA-369890) and Bus Housing Washers (MA-369940), attach the Thin Covers w/out Countersinks 

(MC-369935) to the Bus Assembly as per Insulated Bus Assembly

 (MB-369826).” per technician Ed Strysik.  Step done correctly per Step 4.5.
	
	

	
	5.1
	Modified Step.  Changed to “Perform a Resistance Measurement of the Insulated Bus Assembly (MB-369826).”
	
	

	
	5.3
	Added Step.  “Obtain Lead Bus (ME-369825).  Inspect Bus for damaged or broken areas.  Clean Bus using lint free Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300).”
	
	

	
	5.4
	Added Step.  “Obtain parts for Bus Assembly (ME-369826) and assemble per Q2 Module Assembly Insulated Bus Assembly (ME-369826).”
	
	

	
	5.5
	Added Step.  “Verify Bus Assembly (ME-369826) is assembled correctly per Q2 Module Assembly Insulated Bus Assembly (ME-369826).”
	
	

	
	5.6
	Added Step.  “Hipot the 5kA Lead Bus to the 8kA and 13 kA Lead Busses on table before inserting into magnets.  Power the 5kA bus to 5000V and ground the 13kA Lead Bus and the 8kA Lead Bus.  (Max. Leakage < 2 (A).” Moved from Q2 Module Assembly Traveler (333643) Old step 7.4.
	
	

	
	5.7
	Added Step.  “Hipot the Corrector Magnet (MD-390312) Busses at 5kV before inserting into magnet in both the parallel and checkerboard configurations as shown below.  Corrector Wires not shaded should be at high potential, while those shaded should be connected to each other and grounded.  (Max. Leakage < 2 (A)”
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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

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

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

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

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

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

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

1.7
Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

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



Process Engineering/Designee



Date

3.0
Making the Cable Bus Assembly
3.1
Cut three lengths of Superconducting Cable (MA-369677) equal to 14,184 mm

 (559.21 inches) as per Bare Soldered Cable Pair (MB-369822) and tin the ends using Kester 135 Flux (MA-369911) and Kester Solder 96/4 (MA-369904).

Record the Serial Number of Superconducting Cable used.

Serial Number: 


Cut three lengths of Copper Only Cable (MA-369252) equal to 14,164 mm 

 (10 mm shorter at each end) (558.42 inches) as per Bare Soldered Cable Pair (MB-369822).  Make three pairs, consisting of one length of Superconducting Cable (MB-369677) and one length of Copper Only Cable (MA-369252), each.
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Technician(s)





Date

3.2
Clean the Superconducting Cable (MA-369677) and Copper Only Cable (MA-369252) using Scotch-Brite 7447 (Fermi stock 1202-2020) or equivalent, Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers


 (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

3.3
Solder the Copper Cable (MA-369252) and Superconducting Cable (MB-369822) pairs individually, by placing into fixture (MD-369846).  Place one piece of 25 (m (.010 in.) Kester Solder 96/4 (MA-369904) and Kester 135 Flux (MA-369911) between cables and heat to 215( C (420( F) or less.  Leave 1460mm unsoldered at the Q2a End and 560mm unsoldered at the Q2b End per Bare Soldered Cable Pair (MB-369822).
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3.4
Clean the Superconducting Cable (MA-369677) and Copper Only Cable (MA-369252) using Scotch-Brite 7447 (Fermi stock 1202-2020) or equivalent, Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers


 (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

3.5
Insulate each of the three Copper Cable and Superconducting Cable Soldered Pairs
 (MB-369823) using .002 x .375 in. kapton (MA-292722) overlapping 66% as per Insulated Soldered Cable Pair (MB-369823).
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3.6
Placing a .005 x .600 in. wide kapton shim (MA-369824) between each bus pair, stack all three pairs of Insulated Soldered Cable Pairs (MB-369823) together ensuring that the Superconducting Cable is on top in each pair per Insulated Cable Bus Assembly

 (MB-369825).
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3.7
Wrap all three Insulated Soldered Cable Pairs (MB-369823) with .002 x .375 in. wide kapton (MA-292722) overlapping 75% as per Insulated Cable Bus Assembly (MB-369825).
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3.8
Clean all G-11 pieces with Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers (Fermi stock 1660-2600) or equivalent.

	Part No.
	Part Name
	Quantity
	Cleaned

	369668
	Bus Housing Base
	18
	

	369670
	Bus Housing – Thin Cover
	1
	

	369707
	Correction Coil Wire Ramp
	4
	

	369865
	Bus Housing Extension – Cover
	2
	

	369866
	Q2A Bus Housing Extension - Base
	1
	

	369869
	Q2B Bus Housing Extension - Base
	1
	

	369935
	Thin Cover Without Countersink
	16
	

	369970
	Thin Cover for Bus Housing Lock
	1
	

	369971
	Notched Bus Housing for Bus Lock
	1
	




Technician(s)





Date

4.0
Bus Housing Assembly
4.1
Place Bus Housing Extension Cover (MB-369865), Bus Housing – Bases (MC-369668), Notched Bus Housing for Bus Lock (MD-369971) and Bus Housing Extension Cover (MB-369865) end to end with slots up to receive Insulated Cable Bus Assembly

 (MB-369825) on Assembly Tables or equivalent as per Insulated Bus Assembly

 (ME-369826).
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NOTE:  40mm IS ADDED TO EACH END OF BUS TO ALLOW FOR ERRORS IN LONGITUDINAL ALIGNMENT AT INSTALLATION.
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4.2
Mark the Insulated Cable Bus Assembly (MB-369825) (No Solder Area) per Bare Soldered Cable Pair (MB-369822) and install Insulated Cable Bus Assembly (MB-369825) and Corrector Coil Short Bus Assembly (MB-369882) and Corrector Coil Long Bus Assembly (MB-369883) into Slots as per Insulated Bus Assembly (MB-369826).
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4.3
Insert two G-11 shims (MX-XXXXXX) stacked, after the opening in the Thin Cover for Bus Housing Lock (MD-369970) as per Insulated Cable Bus Assembly (MB-369826).
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4.5
Ensure the Copper Conductor/Corrector Coil is fed through the Opening for the Corrector Coil in the Thin Cover for Bus Housing Lock (MD-369970).  Using Flat Head Screws (MA-369891) attach the Thin Cover For Bus Housing Lock (MD-369970) per Insulated Bus Assembly (MB-369826).
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4.6
At the Q2a and Q2b ends, attach the 6/32” nuts to screws to temporarily hold screws until needed.

[image: image12.wmf](MD

-

369866)

Q2A Bus Housing Extension Base

Q2A End

Super 

–

Conducting Cable

6/32” Nuts

Corrector Coil

(MD

-

369866)

Q2A Bus Housing Extension Base

Q2A End

Super 

–

Conducting Cable

6/32” Nuts

Corrector Coil


[image: image13.wmf](MD

-

369869)

Q2B Bus Housing Extension Base

Q2B End

9 ½”

Super 

–

Conducting Cable

Corrector Coil

6/32” Nuts

(MD

-

369869)

Q2B Bus Housing Extension Base

Q2B End

9 ½”

Super 

–

Conducting Cable

Corrector Coil

6/32” Nuts




Technician(s)





Date

5.0
Electrical Inspection
X
5.1
Perform a Resistance Measurement of the Insulated Bus Assembly (MB-369826).

	Resistance
	Measurements

	13ka Bus
	(

	5ka Bus
	(

	8ka Bus
	(
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XXX
5.2
Verify that the Readings in Step 5.1 are acceptable.



Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date

5.3
Obtain Lead Bus (ME-369825).  Inspect Bus for damaged or broken areas.  Clean Bus using lint free Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300).
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5.4
Obtain parts for Bus Assembly (ME-369826) and assemble per Q2 Module Assembly Insulated Bus Assembly (ME-369826).
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X
5.5
Verify Bus Assembly (ME-369826) is assembled correctly per Q2 Module Assembly Insulated Bus Assembly (ME-369826).



Crew Chief





Date

XXX
5.6
Hipot the 5kA Lead Bus to the 8kA and 13 kA Lead Busses on table before inserting into magnets.  Power the 5kA bus to 5000V and ground the 13kA Lead Bus and the 8kA Lead Bus.  (Max. Leakage < 2 (A).



Note(s):




Ensure that the Bus is isolated from the Assembly Table during Hipotting.

	Power Lead Assembly Hipot
	Leakage or Failure Voltage

	5kA lead bus
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XXX
5.7
Hipot the Corrector Magnet (MD-390312) Busses at 5kV before inserting into magnet in both the parallel and checkerboard configurations as shown below.  Corrector Wires not shaded should be at high potential, while those shaded should be connected to each other and grounded.  (Max. Leakage < 2(A) 



Note(s):




Ensure that the Bus is isolated from the Assembly Table during Hipotting.
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	Corrector Coil Assembly Hipot
	Leakage or Failure Voltage

	Parallel Hipot
	

	Checkerboard Hipot
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6.0
Production Complete

XXX
6.1
Process Engineering verify that the LHC Q2 Insulated Bus Assembly Traveler

 (5520-TR-333721) is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.

Comments:



Process Engineering/Designee



Date




























































































































LHC Q2 Insulated Bus Assembly

LHC Serial No.: 
«SerialNo»-«ReworkID»
Notes: «Notes»
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