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	4.23
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	1598
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	7.4
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	Cover
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	1760
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	7.1
	Rearranged the DDQ coil descriptions to make them correct
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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


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

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

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

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

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

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

2.0
Parts Kit List
2.1
Attach the completed Parts Kit for this production operation to this traveler.



Process Engineering/Designee



Date

2.2 Update DSR.

Lead Person





Date

3.0
Pre-Disassembly Electrical


3.1
Perform a resistance  test on the coils from the Power Lead Terminal Block Assembly. 

 (MB-125120) as per (ES-126942) or (ES-126941) and record the test results in the charts below.

Note(s):
Use a Fluke 75 II or equivalent for this test.

	DSQ

	Lead Numbers
	Coil
	Limits

	1 & 2
	Quadrupole
	240 – 280 (

	3 & 4
	Dipole
	230 – 260 (

	5 & 6
	Sextupole
	390 – 420 (


	DDQ

	Lead

Numbers
	Coil
	Limits

(H, HA, HH & S Spools)
	Limits

(P Spools)

	1 & 2
	Skew Quad
	235 – 285 (
	225 – 245 (

	3 & 4
	Dipole
	225 – 265 (
	200 – 230 (

	5 & 6
	Skew Dipole
	250 – 290 (
	230 – 250 (


	DD

	Lead

Numbers
	Coil
	Limits

(I, IA & L Spools)

	1 & 2
	(No Coil)
	N/A

	3 & 4
	Dipole
	330 – 380 (

	5 & 6
	Skew Dipole
	350 – 390 (


	Equipment Serial Number:

	Lead Numbers
	Actual Measurement

	1 & 2
	

	3 & 4
	

	5 & 6
	


Readings are to be greater than 20 megaohms.
	Coil to Vacuum Box
	Limit
	Pass
	Fail
	Measurement

If Failed

	LEAD ONE TO GROUND.
	Ω
	
	
	

	LEAD THREE TO GROUND.
	Ω
	
	
	

	LEAD FIVE TO GROUND.
	Ω
	
	
	


	Coil to Coil
	Limit
	Pass
	Fail
	Measurement

If Failed

	LEAD FIVE

TO LEAD ONE.
	Ω
	
	
	

	LEAD FIVE

TO LEAD THREE.
	Ω
	
	
	

	LEAD ONE

TO LEAD THREE.
	Ω
	
	
	


	Coil to Coil
	Limit
	Pass
	Fail
	Measurement

If Failed

	LEAD ONE

TO LEAD SIX.
	Ω
	
	
	

	LEAD TWO

TO LEAD THREE.
	Ω
	
	
	

	LEAD FOUR

TO LEAD FIVE.
	Ω
	
	
	


Record the lead number for each connector on the correction coil lead stack.  Be sure the orientation is noted.
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Inspector





Date


3.2
If the Correction Coil Lead Stack upgrade is being performed OUTSIDE the tunnel enclosure, perform a polarity test, if needed, and record the test results in the charts below.



If the Correction Coil Lead Stack upgrade is being performed INSIDE the tunnel enclosure, no polarity test is required.




Outside Tunnel Enclosure (perform polarity test, if needed)




Inside Tunnel Enclosure (no polarity test required)





Previously preformed in the incoming inspection traveler


	Hall Probe Serial Number: :   000778

	Coil Serial Number:

	Odd numbered leads are positive.  Even numbered leads are negative.

Ref. dwg. 1620-ES-124910

	Coil Lead Numbers

Coil Type
	Polarity Correct
	Polarity Incorrect
	Circle Coil Rotation
	Reference Print 1620-ME-124910. Is the Coil rotation correct for the magnet serial number?

Circle one

	Leads 1-2

Quadrupole
	
	
	Normal          Skew
	Yes                 No

	Leads 3-4

Dipole
	
	
	Normal          Skew
	Yes                 No

	Leads 5-6

Sextupole or Dipole
	
	
	Normal          Skew
	Yes                 No

	UPSTREAM +            DOWNSTREAM –

For TSJ and TSK only!

	Coil Lead Numbers

Coil Type
	Polarity Correct
	Polarity Incorrect
	Circle Coil Rotation
	Reference Print 1620-ME-124910. Is the Coil rotation correct for the magnet serial number?

Circle one

	717 QUAD
	
	
	Normal          Skew
	Yes                 No

	UPSTREAM +            DOWNSTREAM –

For TSM and TSN only!

	Coil Lead Numbers

Coil Type
	Polarity Correct
	Polarity Incorrect
	Circle Coil Rotation
	Reference Print 1620-ME-124910. Is the Coil rotation correct for the magnet serial number?

Circle one

	5   IN/QUAD
	
	
	Normal          Skew
	Yes                 No


	Spool Type
	Upstream
	Downstream
	Safety Leads
	Power Leads
	Slot Length
	Beam Position Monitor

	
	Inner
	Middle
	Outer
	Inner
	Middle
	Outer
	
	
	
	

	A
	DSQ1
	NONE
	No
	None
	43
	None

	
	2P
	6P
	4P
	
	
	
	
	

	B
	DSQ2
	NONE
	Yes
	None
	43
	None

	
	S-2P
	6P
	4P
	
	
	
	
	

	BA
	DSQ2
	BYPASS
	Yes
	None
	72
	None

	
	S-2P
	6P
	4P
	
	
	
	
	

	CB
	DSQ1
	DUMMY
	Yes
	None
	72
	None

	
	2P
	6P
	4P
	
	
	
	
	

	DA
	DSQ2
	DUMMY
	Yes
	None
	72
	None

	
	S-2P
	6P
	4P
	
	
	
	
	

	H
	DDQ
	NONE
	No
	5000
	49.91
	Upstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	VERT

	HA
	DDQ
	NONE
	No
	5000
	49.91
	Upstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	VERT

	HH
	DDQ
	NONE
	No
	5000

High Temp
	49.91
	Upstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	VERT

	I
	30”  DD
	BYPASS

Slot   29   1/2
	No
	None
	~84
	None

	
	2P
	S-2P
	None
	
	
	
	
	

	IA
	30”  DD
	BYPASS

Slot   70   1/2
	No
	None
	~125
	None

	
	2P
	S-2P
	None
	
	
	
	
	

	J
	717  QUAD
	DSQ1
	Yes
	*5000
	72
	None

	
	
	2P
	6P
	4P
	
	
	
	

	K
	717  QUAD
	DSQ2
	Yes
	*5000
	72
	None

	
	
	S-2P
	6P
	4P
	
	
	
	

	L
	30”  DD
	NONE
	Yes
	5000
	56.149
	Downstream

	
	2P
	S-2P
	None
	
	
	
	
	HOR/VERT

	M
	5  IN/QUAD
	DSQ1
	Yes
	*2000
	72
	None

	
	
	2P
	6P
	4P
	
	
	
	

	N
	5  IN/QUAD
	DSQ1
	Yes
	*2000
	72
	None

	
	
	S-2P
	6P
	4P
	
	
	
	

	P
	DDQ
	NONE
	Yes
	5000
	56.149
	Downstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	HOR/VERT

	S
	DDQ
	NONE
	No
	None
	49.91
	Upstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	VERT


*These Power Leads Power the Upstream Corrector
[image: image2.wmf]DSQ1

DIPOLE

SEXTUPOLE

QUADRUPOLE

DIPOLE

SEXTUPOLE

QUADRUPOLE

DSQ2

LEADS  3 & 4

LEADS  5 & 6

LEADS  1 & 2

SKEW

DSQ1

DIPOLE

SEXTUPOLE

QUADRUPOLE

DIPOLE

SEXTUPOLE

QUADRUPOLE

DSQ2

DIPOLE

SEXTUPOLE

QUADRUPOLE

DIPOLE

SEXTUPOLE

QUADRUPOLE

DSQ2

DSQ2

LEADS  3 & 4

LEADS  5 & 6

LEADS  1 & 2

SKEW


[image: image3.wmf]DDQ

DIPOLE

SKEW DIPOLE

SKEW QUADRUPOLE

DD

DIPOLE

SKEW DIPOLE




Inspector





Date

4.0
Disassembly of the Correction Tower

4.1
Grind the Correction Tower Guard off of the top of the Spool Box, and retain for reinstallation later.



Technician(s)





Date


4.2
Verify all Power Lead Cables, #1 through 6, by checking for a very low resistance between the power lead terminal block assembly and the warm terminal.  Mark all the Power Lead Cables (MA-124544), using a wire marker (Fermi stock 1150-1620).



Technician(s)





Date


4.3
Desolder the all the Power Lead Cables (MA-124544) from the Warm Terminals (MA-125092).



Technician(s)





Date


4.4
Desolder the Warm Terminals (MA-125092) from theCeramic Feedthroughs (MA-125091).



Note(s):


Do not allow solder into the Power Lead Tube Assembly (MB-126065).


Maintain proper control of all radioactive trash.


Technician(s)





Date


4.5
Remove the Ceramic Feedthroughs (MA-125091) from theCorrection Element Feedthrough Flange Assembly.



Note(s):

Maintain proper control of all radioactive trash.


Technician(s)





Date


4.6
Remove the Heat Sink from the side of the Power LeadTube Assembly (MB-126065), and save for reattachment.



Technician(s)





Date


4.7
Mark the odd Coil Lead Wires, using a wire-marking pen (Fermi stock 1150-1760).



Technician(s)





Date


4.8
Cut the Inner Evacuation Tube (MA-124625) with a hacksaw below the weld at (#2).



Note(s):



Deburr the Inner Evacuation Tube.
[image: image4.wmf]#1
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Technician(s)





Date


4.9
Grind the Inner Evacuation Tube (MA-124625) from the Correction Element Feedthrough Flange Assembly using a Hollow End Mill (MA-351986) at (#1).



Caution:




Minimize the material removed from the Evacuation Tube



Technician(s)





Date


4.10
Cut the Power Lead Vent Tube (MA-124628) at approximately ¾” using a hack saw.



Technician(s)





Date


4.11
Cut the Correction Element Feedthrough Flange Assembly from the Power Lead Feedthrough Flange Adapter (MA-125087) using the WACH's cutter at (#3).



Note(s):

Ensure the adjustable height of the WACH's cutter is set correctly for Height and Level. Maintain proper control of all radioactive trash.


Technician(s)





Date


4.12
Perform a leak check of the Inner Evacuation Tube (MA-124625).
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Inspector





Date


4.13
Inspect the Power Lead Tube Assembly. (MB-126065) for grinding debris and solder, clean if necessary.



Note(s):




For cleaning, use only a vacuum approved for use on radioactive systems.



Lead Person





Date


4.14
Label the Coil Lead Wire (MA-125103) as #1 with wire markers (Fermi stock 1150-1620).


4.15
Remove approximately 1/4” or as little as necessary of each of the 






Coil Lead Wires (MA-125103) as needed.


4.16
Strip insulation from the Coil Lead Wires (MA-125103) to leave 0.2" of wire exposed for soldering into the Copper Lead Rods (MA-351858).



Technician(s)





Date


4.17
Inspect the Coil Lead Wires (MA-125103) for damaged insulation, cuts to the conductor, loose solder joints between the wire and the Top Lead Tab (MA-124614), corrosion, and loose rivets between the terminal (MA-125102) and the Top Lead Tab (MA-124614).  Repair if necessary.



Lead Person





Date


4.18
Solder the Coil Lead Wires (MA-125103) to the Copper Lead Rods 






(MA-351858), as per the Correction Element Assembly (MB-351860).



 Allow to cool then clean with Flux Remover and Kim Wipes.
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Note(s):



No Gap between the Wire Insulation and the Copper Lead Rod.




File only the lower ½ inch of the rod, if needed.


4.19
Install a Torlon Tube (MA-351859) on each Copper Lead Rod (MA-351858)





as per the Correction Element Assembly (MB-351860).



Note(s):

Ensure the Torlon Tube covers the solder joint between the Coil Lead Wire and the Copper Lead Rod.


4.20
Ensure that Coil Lead Wire (MA-125103) #1 is positioned as per Step 3.1.



Technician(s)





Date


4.21
Attach the Vacuum Lead Check form for the new Feedthrough Flange Assembly
 (MA-388007) to this traveler.
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Technician





Date


4.22
Install the Correction Element Feedthrough Flange Assembly (MA-388007) 





on the Power Lead Feedthrough Flange Adapter (MA-125087).  Ensure that


 the Copper Lead Rods in the Torlon Tubes are inserted in the Correction


 Element Feedthrough Flange Assembly (MA-388007).

Note:

Ensure that the Coil Lead Wire is looped in the correct position and that the Torlon tube moves freely along the length of the copper rod.



Technician(s)





Date


4.23
Install the Compression Fittings, Ferrules and Nuts as per the 







Buttweld Connector (MA-351857).


Note(s):


Do Not Tighten.



Ensure different manufacturer parts are not intermingled



(Base, Ferrule and Nut).



The Parker Base has a "P" on the neck between the hex nut and the threads.



Parker has a one piece Ferrule and Swagelok has a two piece Ferrule. 



The Nuts have the manufacturer stamped on the top. 



If using the Swage lock two piece Ferrule system do not install The Back Ferrule, Swagelok part number (SS-404-1), 

[image: image8.png]





as it will damage the Torlon tube (MA-351859)



Install only the Front Ferrule Swagelok part number (MA-360263)

[image: image9.png]





Technician(s)





Date

5.0
Pre-Welding Electrical

5.1
Perform a resistance test on the coils at the Coil Lead Wires (MA-125103) as per (ES-126942) or (ES-126941) and record the test results in the charts below.

Note(s):
Use a Fluke 75 II or equivalent for this test.

	DSQ

	Lead Numbers
	Coil
	Limits

	1 & 2
	Dipole
	240 – 280 (

	3 & 4
	Sextupole
	230 – 260 (

	5 & 6
	Quadrupole
	390 – 420 (


	DDQ

	Lead

Numbers
	Coil
	Limits

(H, HA, HH & S Spools)
	Limits

(P Spools)

	1 & 2
	Skew Quad
	235 – 285 (
	225 – 245 (

	3 & 4
	Dipole
	225 – 265 (
	200 – 230 (

	5 & 6
	Skew Dipole
	250 – 290 (
	230 – 250 (


	DD

	Lead

Numbers
	Coil
	Limits

(I, IA & L Spools)

	1 & 2
	(No Coil)
	N/A

	3 & 4
	Dipole
	330 – 380 (

	5 & 6
	Skew Dipole
	350 – 390 (


	Equipment Serial Number:

	Lead Numbers
	Actual Measurement

	1 & 2
	

	3 & 4
	

	5 & 6
	


Readings are to be greater than 20 megaohms.
	Coil to Vacuum Box
	Limit
	Pass
	Fail
	Measurement

If Failed

	LEAD ONE TO GROUND.
	Ω
	
	
	

	LEAD THREE TO GROUND.
	Ω
	
	
	

	LEAD FIVE TO GROUND.
	Ω
	
	
	


	Coil to Coil
	Limit
	Pass
	Fail
	Measurement

If Failed

	LEAD FIVE

TO LEAD ONE.
	Ω
	
	
	

	LEAD FIVE

TO LEAD THREE.
	Ω
	
	
	

	LEAD ONE

TO LEAD THREE.
	Ω
	
	
	


	Coil to Coil
	Limit
	Pass
	Fail
	Measurement

If Failed

	LEAD ONE

TO LEAD SIX.
	Ω
	
	
	

	LEAD TWO

TO LEAD THREE.
	Ω
	
	
	

	LEAD FOUR

TO LEAD FIVE.
	Ω
	
	
	




Inspector





Date

6.0
Welding of Correction Coil Lead Stack
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6.1
Weld the Feedthrough Flange Assembly (MA-388007) to the Inner Evacuation Tube (MA-124625) as per the Correction Element Assembly (MB-351860) and allow to cool.



Weldor






Date

6.2 
Weld the Feedthrough Flange Assembly (MA-388007) to the Flange Adapter (MB-125087) as per the Correction Element Assembly (MB-351860) and allow to cool.



Weldor






Date

6.3
Install part # 388019 ½” extension tube and weld the Inner Evacuation Tube (MA-124625) back together.  Ensure there is a Max of 7.5" between the Inner Evacuation Tube and the Top Plate of the Spool Box, and allow to cool.



Weldor






Date

6.4
Weld the Power Lead Vent Tube (MA-124628) back together that was removed in step .4.10 and allow to cool.



Weldor






Date


6.5
Replace the Heat Sink (MB-125333) to the Power Lead Tube Assembly (MB-126065).



Technician(s)





Date


6.6
Tighten the Nuts on the Compression Fittings as per the Correction Element Assembly (MB-351860) to 70 IN. LBS.

Note(s):
Ensure the top of the Torlon Tube is 1.232 ( .030 above the Correction Element Feedthrough Flange, and the Copper Lead Rod extends .400 ( .030 past the top of the Torlon Tube.

Lead Person





Date

6.7
Install the Correction Element Contact Clamps on to the Copper Lead Rods (MA-351858) as per the Correction Element Assembly (MB-351860) and Torque to 17 in-lbs.



Note(s):

Ensure the Copper Lead Rod protrudes from the top of the Correction Element Contact Clamps by less than .070.


Ensure the Torlon Tube is flush with the Correction Element Contact Clamp.



Technician(s)





Date


6.8
Solder the Power Leads to the Correction Element Contact Clamps (MB-351983)



Technician(s)





Date

7.0
Final Inspection


7.1
Perform a resistance test on the coils from the Power Lead Terminal Block Assembly

 (MB-125120) as per (ES-126942) or (ES-126941) and record the test results in the charts below.

Note(s):
Use a Fluke 75 II or equivalent for this test.

	DSQ

	Lead Numbers
	Coil
	Limits

	1 & 2
	Dipole
	240 – 280 (

	3 & 4
	Sextupole
	230 – 260 (

	5 & 6
	Quadrupole
	390 – 420 (


	DDQ

	Lead

Numbers
	Coil
	Limits

(H, HA, HH & S Spools)
	Limits

(P Spools)

	1 & 2
	Skew Quad
	235 – 285 (
	225 – 245 (

	3 & 4
	Dipole
	225 – 265 (
	200 – 230 (

	5 & 6
	Skew Dipole
	250 – 290 (
	230 – 250 (


	DD

	Lead

Numbers
	Coil
	Limits

(I, IA & L Spools)

	1 & 2
	(No Coil)
	N/A

	3 & 4
	Dipole
	330 – 380 (

	5 & 6
	Skew Dipole
	350 – 390 (


	Equipment Serial Number:

	Lead Numbers
	Actual Measurement

	1 & 2
	

	3 & 4
	

	5 & 6
	


Readings are to be greater than 20 megaohms.
	Coil to Vacuum Box
	Limit
	Pass
	Fail
	Measurement

If Failed

	LEAD ONE TO GROUND.
	Ω
	
	
	

	LEAD THREE TO GROUND.
	Ω
	
	
	

	LEAD FIVE TO GROUND.
	Ω
	
	
	


	Coil to Coil
	Limit
	Pass
	Fail
	Measurement

If Failed

	LEAD FIVE

TO LEAD ONE.
	Ω
	
	
	

	LEAD FIVE

TO LEAD THREE.
	Ω
	
	
	

	LEAD ONE

TO LEAD THREE.
	Ω
	
	
	


	Coil to Coil
	Limit
	Pass
	Fail
	Measurement

If Failed

	LEAD ONE

TO LEAD SIX.
	Ω
	
	
	

	LEAD TWO

TO LEAD THREE.
	Ω
	
	
	

	LEAD FOUR

TO LEAD FIVE.
	Ω
	
	
	




Inspector





Date


7.2
If necessary, pump down the downstream Vacuum Box and Leak check the Inner Evacuation Tube.


Leak Check performed by Beams Division

Necessary to Pump Down
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Inspector





Date


7.3
Pressurize the single-phase system with 25 psig of argon and Snoop all joints.

Pass


Fail


Inspector





Date

8.0
Apply Anti-Corrosion Paint

8.1
Apply first layer of Anti-Corrosion Paint.  Cover from the bottom of the Compression Nuts to the Insulation on the Power Leads.




Date Applied







Technician





Date

8.2
Allow to Dry over night.


Technician





Date

8.3
Apply second layer of Anti-Corrosion Paint.  Cover from the bottom of the Compression Nuts to the Insulation on the Power Leads.




Date Applied







Technician





Date


8.4
Verify adequate coverage by the Anti-Corrosion Paint.


Inspector





Date

9.0
Finishing the project

9.1
Weld on the guard removed during step 4.1.


Weldor






Date

9.2
Update DSR.

Lead Person





Date


9.3
Photograph the magnet and store in OnBase.



Lead Person





Date

10.0
Production Complete
10.1
Process Engineering verifies that the Traveler 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

	





Correction Coil Lead Stack with 1 Corrector

Spool Serial No.

«SerialNo»-«ReworkID»


Note(s):
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Upstream







Downstream












