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	Install the Steering Coils.
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	3.9
	Electrical inspection of the Steering Coils
	
	

	
	5.2
	Added picture of the route the Leads are to follow.
	
	

	
	5.3
	Added picture of the route the Leads are to follow.
	
	

	
	6.1
	Added Inductance @ 100 Hz to the Electrical inspection, and added limits.
	
	

	
	6.2/3/4
	Changed the order of the inspection to Ls then Q.
	
	

	
	
	
	
	

	B
	3.9
	Deleted, and modified remaining step numbers.
	1316
	1/9/02

	
	3.9
	Steering Coils c-d only get continuity checked, altered the format, and label.
	
	

	
	3.10
	Attach to Solenoid after being tested.
	
	

	
	6.2
	Rearrange the order of electrical testing to conform with Silver Sticker.
	
	

	
	6.10
	Added a Silver Sticker
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	3.9
	Changed to read:  Test the resistance and label each of the Steering Coils.  Also removed the solenoid side and end view.  Altered the Steering Coil Resistance/Continuity check tables.  
1. Removed all measurements for inductance.

2. A-B and A2-B2 are Coils and C-D and C2-D2 are jumpers.

3. Specified limits of 9.5-11.5 Ω for the End Steering Coils

and 2.5-4 Ω for the other Steering Coils.
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Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub traveler binder to production.
1.0
General Notes
1.1
White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves

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

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

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

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

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

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

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

2.0
Parts Kit List
2.1
Attach the completed Parts Kit for this production operation to this traveler.  Ensure that the serial number on the Parts Kit matches the serial number of this traveler.  Verify that the Parts Kit received is complete.
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3.0
Magnet Assembly


3.1
Clean the Cooling Section Solenoid (ME-402001), and both End Solenoids (MD-402002).



Technician(s)





Date

3.2
Scribe a line through the supports along the length of the solenoid.
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3.3 Insulate the body of the Solenoid using 1 layer of ½ lap 2 mil self adhesive Kapton.
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3.4
Insulate all possible electrical contact points on the outer surface of the End Steering Coils using 2 mil x 1” Adhesive backed Kapton.



Technician(s)





Date

3.5 Solder Twisted Wire pairs on to the Leads of the End Steering Coils.

	
	P1 / A
	P2 /B
	P3 / C
	P3 / C

	
	Twisted Pair
	Twisted Pair

	Lead End
	Red
	Yellow
	Red
	White

	Return End
	Red
	Yellow
	Red
	White




Technician(s)
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3.6
Insulate the End Steering Coil Pads using Kapton.  Attach the End Steering Coils to both the End Solenoid Assemblies (ME-402002) using Room Cure Epoxy.



Note(s):




Ensure the Steering Coil Taps are Facing out, and accessible.
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3.7
Install both the End Solenoids on the Cooling Section Solenoid Section as per the Solenoid Module Assembly (ME-402000).



Technician(s)





Date

3.8
Compress the Solenoid Assembly to 100 lbs and install the Set Screws ¼” – 20 x 3/8” (MB-402022).



Technician(s)





Date

3.9 Test the resistance/continuity and label each of the Steering Coils.

	End Steering Coils
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Lead End
	
	9.5-11.5 Ω
	(
	
	

	C - D
	Lead End
	
	9.5-11.5 Ω
	(
	
	


	Coil #1
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Coil
	
	2.5-4 Ω
	(
	
	

	C - D
	Jumper
	
	
	Continuity
	
	

	A2 – B2
	Coil
	
	2.5-4 Ω
	(
	
	

	C2 – D2
	Jumper
	
	
	Continuity
	
	


	Coil #2
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Coil
	
	2.5-4 Ω
	(
	
	

	C - D
	Jumper
	
	
	Continuity
	
	

	A2 – B2
	Coil
	
	2.5-4 Ω
	(
	
	

	C2 – D2
	Jumper
	
	
	Continuity
	
	


	Coil #3
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Coil
	
	2.5-4 Ω
	(
	
	

	C - D
	Jumper
	
	
	Continuity
	
	

	A2 – B2
	Coil
	
	2.5-4 Ω
	(
	
	

	C2 – D2
	Jumper
	
	
	Continuity
	
	


	Coil #4
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Coil
	
	2.5-4 Ω
	(
	
	

	C - D
	Jumper
	
	
	Continuity
	
	

	A2 – B2
	Coil
	
	2.5-4 Ω
	(
	
	

	C2 – D2
	Jumper
	
	
	Continuity
	
	


	Coil #5
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Coil
	
	2.5-4 Ω
	(
	
	

	C - D
	Jumper
	
	
	Continuity
	
	

	A2 – B2
	Coil
	
	2.5-4 Ω
	(
	
	

	C2 – D2
	Jumper
	
	
	Continuity
	
	


	Coil #6
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Coil
	
	2.5-4 Ω
	(
	
	

	C - D
	Jumper
	
	
	Continuity
	
	

	A2 – B2
	Coil
	
	2.5-4 Ω
	(
	
	

	C2 – D2
	Jumper
	
	
	Continuity
	
	


	Coil #7
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Coil
	
	2.5-4 Ω
	(
	
	

	C - D
	Jumper
	
	
	Continuity
	
	

	A2 – B2
	Coil
	
	2.5-4 Ω
	(
	
	

	C2 – D2
	Jumper
	
	
	Continuity
	
	


	Coil #8
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Coil
	
	2.5-4 Ω
	(
	
	

	C - D
	Jumper
	
	
	Continuity
	
	

	A2 – B2
	Coil
	
	2.5-4 Ω
	(
	
	

	C2 – D2
	Jumper
	
	
	Continuity
	
	


	End Steering Coils
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	A – B
	Return End
	
	9.5-11.5 Ω
	(
	
	

	C - D
	Return End
	
	9.5-11.5 Ω
	(
	
	




Inspector





Date

3.10
Attach the Steering Coils to the Cooling Section Solenoid (ME-402001) using 1 layer of 1” 2 mil. Kapton tape half lap (C-106778-C).  Ensure not to cover the Wire Tap Connectors.

Note(s):


Align the Targets on the Steering Coils with the scribe line form step3.2.


The Wiretap connectors of all Steering coils are to be on the solenoid lead end.
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4.0 Attaching Flexible Leads
4.1 Cut 8 red and 8 black AWG #22 Flexible Wire (MA-402031) in 12 ¾” Sections, with 1/8” striped at each end.



Technician(s)
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4.2 Attach 8 red wires from B to B and 8 Black wires from D to D on all the steering Coils.

Note(s):


Wires should be moderately tight against the body of the Solenoid.
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4.3 Cut 8 red and 8 black AWG #22 Flexible Wire (MA-402031) in 12 ¾” Sections, with 1/8” striped at each end.
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4.4
Attach 8 red wires from B2 to B2 and 8 Black wires from D2 to D2 on all the steering Coils.

Note(s):


Wires should be moderately tight against the body of the Solenoid.
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4.5
Cut 16 AWG #22 Flexible Wire (MA-402031) 1” long with 1/8” striped at each end.
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4.6
Attach 8 1” Black wires from A to C and 8 1” Black wires from A2 to C2
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4.7 Twist two sets at 2+ turns per inch of AWG #22 Flexible Wire (MA-402031).  Cut the twisted pairs at the length needed to connect the Voltage Tap Connectors on the Steering Coils to the Terminals and Strip 1/8” at each end of each Wire.  There will be a total of 20 Twisted Pairs, 40 Wires used.

	Color #1
	Color #2
	Completed

Set #1     Set #2

	Red
	Yellow
	
	

	Red
	White
	
	

	Red
	Green
	
	

	Red
	Blue
	
	

	Black
	Blue
	
	

	Black
	White
	
	

	Black
	Yellow
	
	

	Black
	Green
	
	

	Black
	Brown
	
	

	Black
	Orange
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4.8 Solder the Pairs of wires as per the Solenoid Module Assembly (ME-402000) to the Steering coil connectors.

	
	Color #1
	Color #2
	Completed

	One Vertical Lead End Steering Coil
	Red
	Yellow
	

	One Horizontal Lead End Steering Coil
	Red
	White
	

	One Vertical
	Red
	Green
	

	One Horizontal
	Red
	Blue
	

	Two Vertical
	Black
	Blue
	

	Two Horizontal
	Black
	White
	

	Three Vertical
	Black
	Yellow
	

	Three Horizontal
	Black
	Green
	

	Four Vertical
	Black
	Brown
	

	Four Horizontal
	Black
	Orange
	

	Five Vertical
	Black
	Brown
	

	Five Horizontal
	Black
	Orange
	

	Six Vertical
	Black
	Yellow
	

	Six Horizontal
	Black
	Green
	

	Seven Vertical
	Black
	Blue
	

	Seven Horizontal
	Black
	White
	

	Eight Vertical
	Red
	Green
	

	Eight Horizontal
	Red
	Blue
	

	One Vertical Return End Steering Coil
	Red
	Yellow
	

	One Horizontal Return End Steering Coil
	Red
	White
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5.0 Connecting the Terminal Box

5.1 Crimp the Wires to the connectors used on the Lead End Terminal block as per the Solenoid Assembly (ME-402000)

	LE MV1 Solenoid
	A
	Terminal Block

	LE MV2 Solenoid
	B
	Terminal Block

	LE C1 End Solenoid
	C
	Terminal Block

	LE C2 End Solenoid
	D
	Terminal Block




Technician(s)
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5.2 Crimp the Wires to the pins of the Lead End Terminal block as per the Solenoid Assembly (ME-402000)
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	LE 1V- Yellow / Red
	A/B
	4 pin

	LE 1H White / Red
	C/D
	4 pin

	1V- Green / Red
	A/B
	19 pin

	1H Blue / Red
	C/D
	19 pin

	2V Blue / Black
	E/G
	19 pin

	2H White / Black
	H/J
	19 pin

	3V Yellow / Black
	K/L
	19 pin

	3H Green / Black
	M/N
	19 pin

	4V Brown / Black
	P/R
	19 pin

	4H Orange / Black
	S/T
	19 pin
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5.3 Crimp the Wires to the pins of the Return End Terminal block as per the Solenoid Assembly (ME-402000)
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	5V Brown / Black
	A/B
	19 pin

	5H Orange / Black
	C/D
	19 pin

	6V Yellow / Black
	E/G
	19 pin

	6H Green / Black
	H/J
	19 pin

	7V Blue / Black
	K/L
	19 pin

	7H White / Black
	M/N
	19 pin

	8V- Green / Red
	P/R
	19 pin

	8H Blue / Red
	S/T
	19 pin

	RE 1V- Yellow / Red
	A/B
	4 pin

	RE 1H White / Red
	C/D
	4 pin




Technician(s)





Date

5.4 Crimp the Wires to the connectors used on the Return End Terminal block as per the Solenoid Assembly (ME-402000)

	RE C1 End Solenoid
	C
	Terminal Block

	RE C2 End Solenoid
	D
	Terminal Block
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6.0
Final Inspection.
6.1 Measure the resistance and inductance at 100 Hz of each Steering Coil.
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	Item
	
	Pin #’s
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	Lead End Pin A to B
	1V
	19
	
	7-8(
	(
	
	

	Lead End Pin C to D
	1H
	19
	
	7-8(
	(
	
	

	Lead End Pin E to G
	2V
	19
	
	7-8(
	(
	
	

	Lead End Pin H to J
	2H
	19
	
	7-8(
	(
	
	

	Lead End Pin K to L
	3V
	19
	
	7-8(
	(
	
	

	Lead End Pin M to N
	3H
	19
	
	7-8(
	(
	
	

	Lead End Pin P to R
	4V
	19
	
	7-8(
	(
	
	

	Lead End Pin S to T
	4H
	19
	
	7-8(
	(
	
	

	Lead End Pin A to B
	1V
	4
	
	10-11(
	(
	
	

	Lead End Pin C to D
	1H
	4
	
	10-11(
	(
	
	


	Item
	
	Pin #’s
	Equipment Serial Number
	Limit
	Inductance @ 100 Hz
	Pass
	Fail

	Lead End Pin A to B
	1V
	19
	
	59-63(H
	(H
	
	

	Lead End Pin C to D
	1H
	19
	
	59-63(H
	(H
	
	

	Lead End Pin E to G
	2V
	19
	
	59-63(H
	(H
	
	

	Lead End Pin H to J
	2H
	19
	
	59-63(H
	(H
	
	

	Lead End Pin K to L
	3V
	19
	
	59-63(H
	(H
	
	

	Lead End Pin M to N
	3H
	19
	
	59-63(H
	(H
	
	

	Lead End Pin P to R
	4V
	19
	
	59-63(H
	(H
	
	

	Lead End Pin S to T
	4H
	19
	
	59-63(H
	(H
	
	

	Lead End Pin A to B
	1V
	4
	
	190-210(H
	(H
	
	

	Lead End Pin C to D
	1H
	4
	
	190-210(H
	(H
	
	


	Item
	
	Pin #’s
	Equipment Serial Number
	Limit
	Resistance
	Pass
	Fail

	Return End Pin A to B
	5V
	19
	
	7-8(
	(
	
	

	Return End Pin C to D
	5H
	19
	
	7-8(
	(
	
	

	Return End Pin E to G
	6V
	19
	
	7-8(
	(
	
	

	Return End Pin H to J
	6H
	19
	
	7-8(
	(
	
	

	Return End Pin K to L
	7V
	19
	
	7-8(
	(
	
	

	Return End Pin M to N
	7H
	19
	
	7-8(
	(
	
	

	Return End Pin P to R
	8V
	19
	
	7-8(
	(
	
	

	Return End Pin S to T
	8H
	19
	
	7-8(
	(
	
	

	Return End Pin A to B
	2V
	4
	
	10-11(
	(
	
	

	Return End Pin C to D
	2H
	4
	
	10-11(
	(
	
	


	Item
	
	Pin #’s
	Equipment Serial Number
	Limit
	Inductance @ 100 Hz
	Pass
	Fail

	Return End Pin A to B
	5V
	19
	
	59-63(H
	(H
	
	

	Return End Pin C to D
	5H
	19
	
	59-63(H
	(H
	
	

	Return End Pin E to G
	6V
	19
	
	59-63(H
	(H
	
	

	Return End Pin H to J
	6H
	19
	
	59-63(H
	(H
	
	

	Return End Pin K to L
	7V
	19
	
	59-63(H
	(H
	
	

	Return End Pin M to N
	7H
	19
	
	59-63(H
	(H
	
	

	Return End Pin P to R
	8V
	19
	
	59-63(H
	(H
	
	

	Return End Pin S to T
	8H
	19
	
	59-63(H
	(H
	
	

	Return End Pin A to B
	2V
	4
	
	190-210(H
	(H
	
	

	Return End Pin C to D
	2H
	4
	
	190-210(H
	(H
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6.2
Perform an electrical check of the Cooling Section Solenoid.

	
	Equipment Serial Number
	Limit
	Reading
	Pass
	Fail

	Resistance
	
	
	(
	
	

	Ls @ 1 KHz
	
	
	mH
	
	

	Q @ 1 KHz
	
	
	
	
	

	Ls @ 100 Hz
	
	
	mH
	
	

	Q @ 100 Hz
	
	
	
	
	




Inspector(s)
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6.3
Perform an electrical check of the Lead End Solenoid.

	
	Equipment Serial Number
	Limit
	Reading
	Pass
	Fail

	Resistance
	
	
	(
	
	

	Ls @ 1 KHz
	
	
	mH
	
	

	Q @ 1 KHz
	
	
	
	
	

	Ls @ 100 Hz
	
	
	mH
	
	

	Q @ 100 Hz
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6.4
Perform an electrical check of the Return End Solenoid.

	
	Equipment Serial Number
	Limit
	Reading
	Pass
	Fail

	Resistance
	
	
	(
	
	

	Ls @ 1 KHz
	
	
	mH
	
	

	Q @ 1 KHz
	
	
	
	
	

	Ls @ 100 Hz
	
	
	mH
	
	

	Q @ 100 Hz
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6.5 Hipot @ 1500 V both the End Solenoids to the Outer Tube of the Magnet.

Caution:


Ensure the Inner Tube is shorted to the Outer Tube prior to Hipoting

	1500 V
	Equipment Serial Number
	Limit
	Reading
	Pass
	Fail

	Lead End Solenoid
	
	5(A
	(A
	
	

	Return End Solenoid
	
	5(A
	(A
	
	




Inspector(s)





Date

6.6 Hipot @ 1500 V the Cooling Section Solenoid to the Outer Tube of the Magnet.

Caution:


Ensure the Inner Tube is shorted to the Outer Tube prior to Hipoting

	1500 V
	Equipment Serial Number
	Limit
	Reading
	Pass
	Fail

	Solenoid
	
	5(A
	(A
	
	




Inspector(s)





Date

6.7 Hipot @ 100V each Steering Coil to the Outer Tube of the magnet.

Caution:


Ensure the Inner Tube is shorted to the Outer Tube prior to Hipoting
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	Item
	
	Pin #’s
	Equipment Serial Number
	Limit
	Reading
	Pass
	Fail

	Lead End Pin A
	1V
	19
	
	5(A
	(A
	
	

	Lead End Pin C
	1H
	19
	
	5(A
	(A
	
	

	Lead End Pin E
	2V
	19
	
	5(A
	(A
	
	

	Lead End Pin H
	2H
	19
	
	5(A
	(A
	
	


	Lead End Pin K
	3V
	19
	
	5(A
	(A
	
	

	Lead End Pin M
	3H
	19
	
	5(A
	(A
	
	

	Lead End Pin P
	4V
	19
	
	5(A
	(A
	
	

	Lead End Pin S
	4H
	19
	
	5(A
	(A
	
	

	Lead End Pin A
	1V
	4
	
	5(A
	(A
	
	

	Lead End Pin C
	1H
	4
	
	5(A
	(A
	
	


	Item
	
	Pin #’s
	Equipment Serial Number
	Limit
	Reading
	Pass
	Fail

	Return End Pin A
	5V
	19
	
	5(A
	(A
	
	

	Return End Pin C
	5H
	19
	
	5(A
	(A
	
	

	Return End Pin E
	6V
	19
	
	5(A
	(A
	
	

	Return End Pin H
	6H
	19
	
	5(A
	(A
	
	

	Return End Pin K
	7V
	19
	
	5(A
	(A
	
	

	Return End Pin M
	7H
	19
	
	5(A
	(A
	
	

	Return End Pin P
	8V
	19
	
	5(A
	(A
	
	

	Return End Pin S
	8H
	19
	
	5(A
	(A
	
	

	Return End Pin A
	2V
	4
	
	5(A
	(A
	
	

	Return End Pin C
	2H
	4
	
	5(A
	(A
	
	




Inspector(s)





Date

6.8
Ring test @ 100 V, 100 Hz the Solenoid and both End Solenoids.

	
	Equipment Serial Number
	Limit
	Reading
	Pass
	Fail

	Lead End Solenoid
	
	
	
	
	

	Cooling Section Solenoid
	
	
	
	
	

	Return End Solenoid
	
	
	
	
	




Inspector(s)





Date

6.9 Verify all readings in Step 6.0 are acceptable.

Responsible Authority




Date


6.10
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 1) on the Solenoid.  Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.


[image: image11.wmf] 
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Fermi National Accelerator Laboratory

 

Technical Division

 

Electron Cooling Solenoid ECC

 

Serial No:  

______________ 

 

Drawing No: ME

-

40

2001 

_____________

 

Magnet Weight: ____________  

Lbs.

 

DC Resistance:  

___________________

 

Ls @ 1kHz:  

___________________

 

Q @ 1kHz:  

___________________

 

Ls @ 100Hz:  

___________________

 

Q @ 100Hz:  

___________________

 

Previous Serial No(s): 

_________

______________

 

W

 

H

 

H

 

HiPot Coil To Core @ 1500VDC:  

___________________

 

m

 

A

 

Date Completed:  

__________________

 

Remarks:

 

f

 

Fermi National Accelerator Laboratory

 

Technical Division

 

Serial No:  

______________ 

 

Magnet Weight: ____________  

L

bs.

 

DC Resistance:  

___________________

 

Ls @ 1kHz:  

___________________

 

Q @ 1kHz:  

___________________

 

Ls @ 100Hz:  

___________________

 

Q @ 100Hz:  

___________________

 

Previous Serial No(s): 

_______________________

 

W

 

H

 

H

 

m

 

A

 

Date Completed:  

_

_________________

 

Remarks:

 


Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

7.0
Closeout

7.1
Process Engineering verify that 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
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Q @ 100Hz:  ___________________
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H







H







HiPot Coil To Core @ 1500VDC:  ___________________















A







Date Completed:  __________________







Remarks:
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Serial No:  ______________ 











Magnet Weight: ____________  Lbs.







DC Resistance:  ___________________







Ls @ 1kHz:  ___________________







Q @ 1kHz:  ___________________







Ls @ 100Hz:  ___________________







Q @ 100Hz:  ___________________
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H







H



















A
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