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	Title
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	Date

	TD / E&F Process Engineering
	Bob Jensen / Designee
	

	TD / E&F Assembly
	Dan Smith / Designee
	

	TD / E&F Project Engineer
	Sasha Makarov / Designee
	

	TD / E&F Fabrication Manager
	John Carson / Designee
	


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

	None
	N/A
	Initial Release
	N/A
	4/10/02

	
	
	
	
	

	A
	7.3
	Added Step from TR-333660.  ‘Weld the Manifold Holder Plate.......
	1477
	8/22/02

	
	8.8
	New step; Prime all areas of the magnet not previously painted with Paint Primer (MA-388153). Note: Do not prime the survey holes, ground lug hole, etc.
	
	

	
	8.9
	New step;  Paint all primed areas of the magnet using Paint FNAL Blue 

(MA-351184).  Note: Do not paint the survey holes, ground lug hole, etc.
	
	

	
	8.10
	Added Step from TR-333660.  ‘Wrap all leads.....’
	
	

	
	8.11
	New step;  Verify the magnet is properly painted and stenciled.
	
	

	
	
	
	
	

	B
	5.3
	New.  Indicate if Beam Tube is received with or without Locating Pins welded on tube.
	1504
	10/22/02

	
	5.4
	New.  If beam tube is received without positioning lugs pre-welded in place,
	
	

	
	
	position, mark, and weld the locating pins (MA-412028) (2 ea) onto the
	
	

	
	
	beam tube as per Beam Tube Assembly DWG (MD-412004).
	
	

	
	5.0
	Section 5.0  Re-arranged steps 5.14 to 5.21 to incorporate new parting
	
	

	
	
	plane measurements/tables and to increase final bolt torque to 350 ft/lbs.
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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 magnet assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

1.8
All Room Cure Epoxy to be applied at an ambient temperature of 65° F.

2.0
Parts Kit List
2.1
Not Parts Kit Required.  See Traveler TR-333660.

3.0
Incoming Inspection

3.1
Visually inspect the magnet for damage.  Inspection should include but not



restricted to, the magnet cores, coil (return and lead) ends, electrical power 



flags and  water manifold.


3.2
Ensure all water manifold hardware, including ferrules, fitting/fitting 



nuts, etc., are present.


3.3
Verify the EDWA Dipole Magnet has a ‘MTF Measurements’ sticker applied.



to the magnet.



Technician(s)





Date

3.4
Remove from the Upper Coil Assembly Connecting Plate and Lower Coil Assembly

Connecting Plate;  Plate (MB-412002), Plate Threaded (MB-412003),


Hex Socket Head Cap Screw (MA-41200) and Lock Washer (MA-412010).
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Note:
All screws, lock washers, plate, and plate, threaded are to be saved for




later re-installation.


3.5
Perform an electrical check of the Upper and Lower Coil and record results below.



Note:
Insulate the Upper Coil Connecting Plate from the Lower Coil Connecting




Plate using 0.005” kapton non-adhesive film before performing the

Electrical Inspection.

Upper 

	Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	14.1 to 17.1 
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to Core

1500 V
	
	< 5 (A
	
	
	
	


Lower 

	Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	14.1 to 17.1 
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to Core

1500 V
	
	< 5 (A
	
	
	
	




Inspector





Date

4.0
Magnet Dis-Assembly




Completed


4.1
Remove the Hex Socket Head Cap Screws (MA-412007) (14 ea) with 1” Flat

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Washer (MA-412008) from the Upper Half Core Bolt Holes.


4.2
Remove the HexHd screws, washes, & nuts holding the Upper Coil Manifold 



from the Manifold Holder Plate. This will allow the Upper Core to be removed



without dis-assembling the Upper Coil Manifold Assembly.



Note:
The Lower Coil Assembly manifold will not be removed.



Technician(s)





Date


4.3
Using the overhead crane and appropriate lifting equipment, remove the Upper 



Core Assembly (ME-388242).


4.4
Remove the Polyurethane Pads (MA-412006) from the top of the Upper Coil

Assembly.

Note:
Polyurethane Pads will be re-used during re-assembly of magnet.


4.5
Using the overhead crane and appropriate lifting equipment, remove the Upper 



Coil Assembly (ME-388193).



Technician(s)





Date

5.0
Magnet Re-Assembly with Beam Tube Assembly

5.1
Visually inspect the Beam Tube (MD-412004) for damage including dents 



and dings and attach the incoming leak check sticker below.



Note:
If beam tube is received with an incoming leak check sticker, perform





a vacuum leak check and record results below.

	PART

NO.
	SCALE UNITS BEFORE HELIUM PROBE
	SCALE UNITS WHILE ENCLOSURE FLOODING
	DETERMINATION OF MINIMUM

DETECTABLE LEAK

	DATE

TIME
	OPERATOR'S LAST NAME
	
	
	MDS ( ((Response -Bckgnd) ( Leak Value) = MDL

	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	




Inspector





Date

5.2
Clean the Beam Tube Assembly (MD-412004) using Isopropyl Alcohol


(Fermi stock 1920-0300).

5.3
Beam Tube received with Locating Pins welded, proceed to Step 5.5.




Beam Tube received without Locating Pins not welded, proceed to Step 5.4



Technician(s)





Date


5.4
If beam tube is received without positioning lugs pre-welded in place, position,




mark, and weld the locating pins (MA-412028)(2 ea) onto the beam tube as



per Beam Tube Assembly DWG MD-412004.



Technician(s)





Date



Weldor






Date


5.5
Install Beam Tube Assembly (MD-412004). Ensure the Locating Pins are properly 



installed into the pins holes in the Lower Half Core.



Technician(s)





Date

X
5.6
Verify the Beam Tube is installed correctly and the locating pins are properly 



installed into the Lower Half Core.



Lead Person





Date





Completed


5.7
Install one Upper Coil Assembly.  Ensure Coil Assembly is centered



longitudinally with respect to the Lower Half Core. Ensure Coil Serial



Number matches Step 6.10 serial number



Note:
During installation of the Upper Coil Assembly, ensure the Connecting




Flags on the Upper Coil Lead End and Lower Coil Lead End are aligned 




properly and are not damaged.

5.8
Connect the Upper Coil Assembly Connecting Plate and Lower Coil Assembly

Connecting Plate together with Plate (MB-412002), Plate Threaded (MB-412003),


using Hex Socket Head Cap Screw (MA-41200) and Lock Washer (MA-412010).


Note:
Do not tighten screws.  This allows sliding of the coils during the Upper 

Half Core installation.

[image: image3.wmf]E

D

W

A

M

a

g

n

e

t

T

o

p

V

i

e

w

#

1

#

2

#

3

#

4

#

5

#

6

#

7

#

8

#

9

#

1

0

#

1

1

#

1

2

#

1

3

#

1

4




Technician(s)





Date


5.9
Install Polyurethane Pads (MA-412006) onto the top of the Upper Coil Assembly



as per EDWA Final Assembly (ME-388191).



Technician(s)





Date

X
5.10
Verify Polyurethane Pads are correctly installed.



Lead Person





Date


5.11
Ensure Dowel Pin (MA-412012) (2 ea) are properly installed in the Lower Half 

[image: image4.wmf]f
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Core as per EDWA Final Assembly Dwg (ME-388191).



Technician(s)





Date


5.12
Using the overhead crane and appropriate lifting equipment, position the Upper 



Core Assembly (ME-388242) onto the magnet assembly. Ensure Upper Half Core 



aligns with the Lower Half Core alignment dowel pins.



Note:
During installation of the Upper Core guide the Upper Half Core to




prevent damage to the Upper Coil Assembly including Power Flags
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and Upper Coil Manifold Assembly.



Technician(s)





Date


Completed


5.13
Install Hex Socket Head Cap Screws (MA-412007) (14 ea) with 1” Flat



Washer (MA-412008) into the Upper Half Core Bolt Holes.



Technician(s)





Date
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5.14
With the cores in place, and bolts not tightened, measure and record the parting plane gap at 6" intervals starting at the lead end on both sides of the magnet.

	Inches from the Lead End
	Limit
	Left Side
	Right Side

	0”
	< 1 mil
	
	

	6”
	< 1 mil
	
	

	12”
	< 1 mil
	
	

	18”
	< 1 mil
	
	

	24”
	< 1 mil
	
	

	30”
	< 1 mil
	
	

	36”
	< 1 mil
	
	

	42”
	< 1 mil
	
	

	48”
	< 1 mil
	
	

	54”
	< 1 mil
	
	

	60”
	< 1 mil
	
	

	66”
	< 1 mil
	
	

	72”
	< 1 mil
	
	

	78””
	< 1 mil
	
	

	84”
	< 1 mil
	
	

	90”
	< 1 mil
	
	

	96”
	< 1 mil
	
	

	102”
	< 1 mil
	
	

	108”
	< 1 mil
	
	

	114”
	< 1 mil
	
	

	Return End
	< 1 mil
	
	

	TOTAL
	
	
	

	AVERAGE
	( 21
	
	




Inspector





Date


5.15
Torque the bolts to 200 ft/lbs, starting from the center using a stagger pattern.



Technician(s)





Date


5.16
Measure and record the parting plane gap at 6" intervals starting at the lead end on both sides of the magnet.

	Inches from the Lead End
	Limit
	Left Side
	Right Side

	0”
	< 1 mil
	
	

	6”
	< 1 mil
	
	

	12”
	< 1 mil
	
	

	18”
	< 1 mil
	
	

	24”
	< 1 mil
	
	

	30”
	< 1 mil
	
	

	36”
	< 1 mil
	
	

	42”
	< 1 mil
	
	

	48”
	< 1 mil
	
	

	54”
	< 1 mil
	
	

	60”
	< 1 mil
	
	

	66”
	< 1 mil
	
	

	72”
	< 1 mil
	
	

	78””
	< 1 mil
	
	

	84”
	< 1 mil
	
	

	90”
	< 1 mil
	
	

	96”
	< 1 mil
	
	

	102”
	< 1 mil
	
	

	108”
	< 1 mil
	
	

	114”
	< 1 mil
	
	

	Return End
	< 1 mil
	
	

	TOTAL
	
	
	

	AVERAGE
	( 21
	
	




Inspector





Date

5.17
Torque the bolts to 250 ft/lbs, starting from the center using a stagger pattern.



Note:
Re-torque bolts as necessary to ensure bolts have stabilized at specified torque.



Technician(s)





Date


5.18
Measure and record the parting plane gap at 6" intervals starting at the lead end on both sides of the magnet.

	Inches from the Lead End
	Limit
	Left Side
	Right Side

	0”
	< 1 mil
	
	

	6”
	< 1 mil
	
	

	12”
	< 1 mil
	
	

	18”
	< 1 mil
	
	

	24”
	< 1 mil
	
	

	30”
	< 1 mil
	
	

	36”
	< 1 mil
	
	

	42”
	< 1 mil
	
	

	48”
	< 1 mil
	
	

	54”
	< 1 mil
	
	

	60”
	< 1 mil
	
	

	66”
	< 1 mil
	
	

	72”
	< 1 mil
	
	

	78””
	< 1 mil
	
	

	84”
	< 1 mil
	
	

	90”
	< 1 mil
	
	

	96”
	< 1 mil
	
	

	102”
	< 1 mil
	
	

	108”
	< 1 mil
	
	

	114”
	< 1 mil
	
	

	Return End
	< 1 mil
	
	

	TOTAL
	
	
	

	AVERAGE
	( 21
	
	




Inspector





Date

5.19
Torque the bolts to 350 ft/lbs, starting from the center using a stagger pattern.



Note:
Re-torque bolts as necessary to ensure bolts have stabilized at specified torque.



Technician(s)





Date


5.20
Measure and record the parting plane gap at 6" intervals starting at the lead end on both sides of the magnet.

	Inches from the Lead End
	Limit
	Left Side
	Right Side

	0”
	< 1 mil
	
	

	6”
	< 1 mil
	
	

	12”
	< 1 mil
	
	

	18”
	< 1 mil
	
	

	24”
	< 1 mil
	
	

	30”
	< 1 mil
	
	

	36”
	< 1 mil
	
	

	42”
	< 1 mil
	
	

	48”
	< 1 mil
	
	

	54”
	< 1 mil
	
	

	60”
	< 1 mil
	
	

	66”
	< 1 mil
	
	

	72”
	< 1 mil
	
	

	78””
	< 1 mil
	
	

	84”
	< 1 mil
	
	

	90”
	< 1 mil
	
	

	96”
	< 1 mil
	
	

	102”
	< 1 mil
	
	

	108”
	< 1 mil
	
	

	114”
	< 1 mil
	
	

	Return End
	< 1 mil
	
	

	TOTAL
	
	
	

	AVERAGE
	( 21
	
	




Note:
The Parting Plane average gap is not to exceed 0.005” per side and it is 




not to exceed 0.010” in any one location.



Inspector





Date


5.21
Apply label/spray paint in 1” high characters to the top magnet core:

Bolts torqued to 350 ft/lbs.



Technician(s)





Date

6.0
Electrical Inspection
6.1
Remove from the Upper Coil Assembly Connecting Plate and Lower Coil Assembly

Connecting Plate the Plate (MB-412002), Plate Threaded (MB-412003),


Hex Socket Head Cap Screw (MA-41200) and Lock Washer (MA-412010).



Note:
Insulate the Upper Coil Connecting Plate from the Lower Coil Connecting




Plate using 0.005” kapton non-adhesive film.
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Inspector





Date


6.2
Perform an electrical check of the Upper and Lower Coil and record results below.



Note:
Insulate the Upper Coil Connecting Plate from the Lower Coil Connecting




Plate using 0.005” kapton non-adhesive film before performing the

Electrical Inspection.

Upper 

	Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	14.1 to 17.1 
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to Core

1500 V
	
	< 5 (A
	
	
	
	


Lower 

	Coil
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	14.1 to 17.1 
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to Core

1500 V
	
	< 5 (A
	
	
	
	




Inspector





Date

6.3
Connect the Upper Coil Assembly Connecting Plate and Lower Coil Assembly

Connecting Plate together with Plate (MB-412002), Plate Threaded (MB-412003),


using Hex Socket Head Cap Screw (MA-41200) and Lock Washer (MA-412010)

and torque to 50 ft/lbs.



Note:
Remove the 0.005” kapton non-adhesive film before tighten Connecting




Plates together.



6.4
Perform an electrical check of the Full Magnet and record results below.

	Full Magnet
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	28.2 to 34.2 
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to Core

1500 V
	
	< 5 (A
	
	
	
	




Inspector





Date

7.0
Manifolding




Completed


7.1
Re-connect the Upper Coil Assembly Inlet Manifold (MC-388261) to the 



Manifold Holder Plate on the Upper Core using HexHd Screws (MA-412011),



flat washer (MA-412012), and nuts (MA-412013), per EDWA Final 



Assembly Dwg (ME-388191).




Technician(s)





Date

X
7.2
Verify correct installation of the Upper Coil Manifold Assembly to the Upper Core.



Lead Person





Date


7.3
Weld the Manifold Holder Plate (MB-412138) for the Outlet Manifold L.H. 



and Outlet Manifold R.H. to the magnet as per EDWA Final Assembly 



Dwg (ME-388191).



Weldor(s)





Date



Technician(s)





Date

8.0
Magnet Final Inspection

8.1
Perform a Post Manifold electrical check of the Magnet and record results below.

	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Magnet Resistance
	
	28.2 to 34.2
	m (
	
	
	

	LS @ 1 KHz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	Q @ 1 KHz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	LS @ 100 Hz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	Q @ 100 Hz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot Coil to Core
	
	1500 V @ < 5 µA
	
	
	
	




Inspector





Date


8.2
Leak check the joints. Perform a 30-PSI pressure test using house air and snoop (Fermi stock 1070-2200) on the manifold joints prior to performing the flow tests.

	Coil Location
	Pass
	Fail

	Upper Coil
	
	

	Lower Coil
	
	



8.3
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.  Refer to the Mechanical (Flow) Inspection (5520-ES-318968).

Upper Coil Assembly

	Flow Test
	Flow Cart Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	≥ 1.5 GPM
	
	
	
	

	∆P 100 PSI
	
	≥ 2.0 GPM
	
	
	
	


Lower Coil Assembly

	Flow Test
	Flow Cart Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	≥ 1.5 GPM
	
	
	
	

	∆P 100 PSI
	
	≥ 2.0 GPM
	
	
	
	


8.4
Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.

	Coil Location
	Pass
	Fail

	Upper Coil
	
	

	Lower Coil
	
	



8.5
Purge the Upper Half Magnet water passage using house air, until no water is present



in the manifold


8.6
Purge the Lower Half Magnet water passage using house air, until no water is present


in the manifold.



Inspector





Date


Completed

8.7
Perform a Vacuum Leak Check of the Beam Tube Assembly and record results



below.
	PART

NO.
	SCALE UNITS BEFORE HELIUM PROBE
	SCALE UNITS WHILE ENCLOSURE FLOODING
	DETERMINATION OF MINIMUM

DETECTABLE LEAK

	DATE

TIME
	OPERATOR'S LAST NAME
	
	
	MDS ( ((Response -Bckgnd) ( Leak Value) = MDL

	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	




Inspector





Date


8.8
Prime all areas of the magnet not previously painted with Paint Primer (MA-388153).



Note:
Do not prime the survey holes, ground lug hole, etc.


8.9
Paint all primed areas of the magnet using Paint FNAL Blue (MA-351184). 



Note:
Do not paint the survey holes, ground lug hole, etc.



Technician(s)





Date

8.10
Wrap all tubing at the lead end with Fiberglass Tape (MA-116511).  Paint the wrapped leads with White Epoxy Paint (MA-274444) and Epoxy Paint Catalyst (MA-274445).



Technician(s)





Date

X
8.11
Verify the magnet is properly painted and stenciled.



Inspector





Date


8.12
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet.  Place one label on the Lead End, Non-Mainfold Side, approximately 6” from magnet end.  Place the other label on the magnet on the Return End, Manifold Side, approximately 6” from magnet end. Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.


Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

9.0
Production Complete


9.1
Process Engineering verify that the Booster EDWA Dipole Dis-Assembly/Re-Assembly with Beam Tube Traveler (5520-TR-333660) 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





































Booster EDWA Dipole Magnet Dis-Assembly
Magnet Serial No.

EDWA00X-0

Re-Assembly with Beam Tube
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