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	Removed TD/E&F Tooling Sign Off Box
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	4.1
	Delete Step
	
	

	
	4.3 – 4.5
	Delete Steps.  Manifolding not Scribed and Removed
	
	

	
	5.2
	Moved to after step 5.1 to allow sequential Grit Blasting
	
	

	
	5.3 - 5.4
	Inserted to send core to Machining Operations.
	
	

	
	
	Inserted Step to apply Silver Plating Powder
	
	

	
	7.0
	Steps 7.1 to 7.21 are inserted for Dry Run Magnet Assembly.
	
	

	
	9.7
	Added number of turns to tighten the Parker Unions.
	
	

	
	9.8
	Step added to install bus, nuts, bolts, washers and lock washers.
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	6.3
	Moved to after 6.1, Grit Blast needs to be done before Hydrostatic Check.
	1106
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	8.18
	Inserted to install Kapton between upper and lower saddle coils and core.
	
	

	
	8.19
	Modified per installation of Kapton.
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	5.3
	Added Step to measure the Inner Dimension of the Pancake Coils.
	1112
	1/29/01

	
	5.4
	Added Step to measure the Outer Dimension of the Cores.
	
	

	
	5.6
	Changed to “…core to be machined by 50 mils, …”
	
	

	
	9.4
	Updated Part Numbers as per ECO #5151.
	
	

	
	
	
	
	

	E
	4.2
	Stamp with ½” letters UL and the SDFB number (found at the bottom right hand corner of the traveler) on the left-hand corner of the upper core lead end plate. Stamp  with ½” letters LL and the SDFB number (found at the bottom right hand corner of the traveler) on the left hand corner of the lower core lead end plate
	1136
	3/16/01

	
	7.1
	Place the Lower Core on the Table and, record the numbers stamped on the lead end plate in the table provided. Numbers Stamped on Lower Core End Plate.
	
	

	
	7.26
	Install the Upper Core and ensure that it is centered with the Lower Core and Upper Coils.  Center the Upper Coils against the Upper Half Core if necessary and, record the numbers stamped on the lead end plate in the table provided.  Numbers Stamped on Lower Core End Plate.
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	3.2
	Changed Resistance/Ls@100Hz  to actual values per DR SDX-0038
	1230
	9/19/01

	
	10.1
	Changed Resistance/Ls@100Hz  values per DR SDX-0038
	
	

	
	
	Made Ls@1KHz, Q@1KHz, & Q@100Hz reference only.
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	3.5
	Remove Responsible Authority/Physicist sign-off.  Electrical limits are
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	1237
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	ALL
	Removed “X” next to steps indicating additional signoffs.
	2119
	4/7/2010

	
	4.5 – 4.8
	Removed steps to flush manifold with Rydlyme.
	
	

	
	5.1
	Added Verify whether manifold is Ceramic or Peek.
	
	

	
	9.8
	Removed step to install the bus, bolts, nuts, washers, and lock washers. 
	
	

	
	10.0
	Modified steps to apply only to updating to Peek Manifold installation.
	
	

	
	11.0
	Modified steps to apply only to previously updated Manifold installation.
	
	

	
	12.0
	Added Manifold Flag Clamp Installation steps from TR-333919.
	
	

	
	13.0
	Added Step to Install A-Frame Insulators.
	
	

	
	14.0
	Added Steps to Install Buss Strap Mounting Plates.
	
	

	
	15.0
	Added Steps to Install Buss Straps.
	
	


1.0
Supporting Documentation
1.1
Attach all appropriate memos, specific instructions, and other writing documentation to this traveler.
2.0
General Notes
2.1
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.

2.2
All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.



Note: 
Step 2.3 & Step 2.4 apply only to hard copy travelers.
2.3
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.


2.4
All Discrepancy Reports issued shall be recorded in the left margin next to the applicable 
step.

2.5
Cover the Main Coil Assembly with green Herculite (Fermi stock 1740-0100) when not being 


serviced or assembled.

3.0
Parts Kit List
3.1
Attach the completed Parts Kit List to this traveler .Ensure that the serial number 


on the Parts Kit List matches the serial number of this traveler.  Verify that the Parts Kit 


received is complete.



Process Engineering/Designee



Date

4.0
Magnet Acceptance and Structure Removal

4.1
Verify that the serial number stamped on the magnet matches the serial number at the bottom of this traveler.  Record any serial numbers visible on the magnet.  Visually inspect magnet for damage.  If any out of the ordinary conditions exists notify your supervisor.

	Component
	Component Serial Number
	Remarks/Location

	Magnet
	
	Stamped on the Tie Plate.

	Previous Magnet Serial Number
	
	If Applicable/Known.

Stamped on the center of the core.

	Previous Magnet Serial Number
	
	If Applicable/Known.

Stamped on the center of the core.

	Core
	
	If Available/Known.

	Upper Coil
	
	If Available/Known.

	Lower Coil
	
	If Available/Known.




Lead Person





Date


4.2
Perform an Acceptance Electrical and record results below.

Main Coil Electrical

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

	Resistance
	
	44.0 to 46.2 m(
	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
	
	105.3 to 113.7 mH
	mH
	
	
	

	Q @ 100 Hz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot Coil to Core
	
	1500 V @ < 5(A
	(A
	
	
	

	Hipot Coil to Beam Tube
	
	1500 V @ < 5(A
	(A
	
	
	

	Hipot Beam Tube to Core
	
	1500 V @ < 5(A
	(A
	
	
	




Inspector





Date


4.3
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.

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

	∆P 60 PSI
	
	Reference Test Only

Not Subject to Limit Values
	GPM
	
	
	

	∆P 100 PSI
	
	Reference Test Only

Not Subject to Limit Values
	GPM
	
	
	




Inspector





Date


4.4
Perform a hydrostatic check at 500 PSI for 30 minutes.


Pass


Fail



Inspector





Date

5.0
Magnet Disassembly

5.1 Verify whether the Water Manifolds have Ceramic fittings or are updated with Peek.

Peek


Ceramic    
 

Remove the existing manifolds as necessary per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).  If the manifolds have been updated to Peek, save the 3/8” diameter Copper Tubes and all Manifold components. If the manifolds have Ceramic fittings, save the 3/8” diameter Copper Tubes and discard the Manifolds per Production Engineer.

Note(s):

Ensure that the vacuum tube ends are covered during the removal of the manifold to prevent contamination.



Technician(s)





Date

5.2
Stamp with ½” letters UL and the SDFB number (found at the bottom right hand corner of the traveler) on the left-hand corner of the upper core lead end plate. Stamp with ½” letters LL and the SDFB number (found at the bottom right hand corner of the traveler) on the left-hand corner of the lower core lead end plate.

Remove and save the Tie Plates, then remove and discard Manifold Brackets from the magnet as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).

Note(s):
Ensure the manifold is covered during air arc operations to keep the water passageway clean.


Technician(s)





Date


5.3
Separate the Half Cores and remove the Coils and Beamtube.

Note(s):
Save the 1/8" Alignment Rods for re-assembly.


Technician(s)





Date

5.4
Perform a Radiation Survey on each sub assembly.

Note(s):

Radiation results will determine where the cores are to be machined.


Lead Person





Date

6.0
Core and Beam Tube Preparation

6.1
Grit blast the exterior of the Cores in accordance with any applicable ES&H Procedures to remove any possible lead based paint.

Lower



Upper



Technician(s)





Date

6.2
Grit blast the Interior of the Cores to remove rust.

Lower



Upper



Technician(s)





Date

6.3
Measure the Inner Dimension of the Upper Pancake Coil and the Outer Dimension of the Upper Core and record in the table below.  Subtract the Core measurement from the Coil measurement and record in the space provided.

Note(s):

Ensure that the Pancake Coils fit over pole tips with at least 1/8 in. clearance.

The Outer dimension of the cores may not exceed 120 1/8 in.

	Unit
	Actual Measurement

	            Upper Pancake Coil
	

	            Upper Half Core
	

	            Upper  Coil – Upper Core =
	




Technician(s)





Date

6.4
Measure the Inner Dimension of the Lower Pancake Coil and the Outer Dimension of the Lower Core and record in the table below.  Subtract the Core measurement from the Coil measurement and record in the space provided.

Note(s):

Ensure that the Pancake Coils fit over pole tips with at least 1/8 in. clearance.

The Outer dimension of the cores may not exceed 120 1/8 in.

	Unit
	Actual Measurement

	            Lower Pancake Coil
	

	            Lower Half Core
	

	            Lower  Coil – Lower Core =
	




Technician(s)





Date

6.5
Notify Material Control that the cores are ready for machining.



Lead Person





Date

6.6
Send the core to be machined by 50 mils, in accordance with ME-388077.


Technician(s)





Date


6.7
Receive Core back from Machining Operations.  Deburr and inspect for sharp edges etc.


Technician(s)





Date



Inspector





Date

6.8
Grit blast the Interior of the Cores to deburr, remove sharp edges and prepare for painting.





Lower



Upper



Technician(s)





Date

6.9
Position the Pad - Construction Balls (MA-331978) (Qty. 16) on the magnet as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).



Technician(s)





Date

6.10
Position the Core-Ball Mount Tabs (MB-318058) (QTY. 12) on the magnet as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).



Technician(s)





Date


6.11
Verify the position of the Core-Ball Mount Tabs (MB-318058) (Qty. 12) and the Pad - Construction Balls (MA-331978) (Qty. 16) on the magnet as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).



Lead Person





Date

6.12
Weld the Core-Ball Mount Tabs (MB-318058) (Qty. 12) and the Pad - Construction Balls       (MA-331978) (Qty. 16) on the magnet as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).



Weldor






Date



Technician(s)





Date

6.13
Paint the exterior surfaces (NOT in the Tie Plate area) of the core with primer.



Technician(s)





Date

6.14
Paint the Parting Plane with Krylon Clear Acrylic Enamel.



Technician(s)





Date

6.15
Paint the Coil Cavity and poles of the Cores with Room Cure epoxy.



Technician(s)





Date

6.16
Cover the interior surfaces (not the Pole Tip) of the Core (MD-27736) with 5mil, self-adhesive Kapton (MA-388142) as per Drawing (ME-388077).

[image: image1.wmf]
Note(s):
Kapton should be one piece per side, no seams.


Technician(s)





Date

6.17
Remove all Kapton and adhesive from the beam tube.



Technician(s)





Date

6.18
Clean the Beam tube, inside and outside, using Isopropyl Alcohol and Kimwipes.



Technician(s)





Date


6.19
Verify that the Beam Tube is as per 5520-ME-388077 (Item 2) MD388079.



If not, modify as per Print.




Beam Tube was per Print





Beam Tube was NOT per Print



Technician(s)





Date


6.20
Perform a Leak check of the Vacuum Tube.  Attach the Leak Detection Sticker or complete the facsimile below.  Install the Vacuum Tube Covers (MB-388082 and MB-388083) on the ends of the Vacuum tube.

	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

6.21
Install 7" x 2 mil self-adhesive Kapton (MA-274968) lengthwise top and bottom of the Beam tube.



Technician(s)





Date

6.22
Install 1" x 2 mil self-adhesive Kapton (MA-106778) lengthwise over the seams of the 7" Kapton.



Technician(s)





Date

6.23
Wrap 1" x 2-mil self-adhesive Kapton (MA-106778) half lap around the Beam Tube.



Technician(s)





Date

7.0
Coil Preparation

7.1
Scrape all G-10 and Polyurethane Pads and any Epoxy build up from the center of the coils.  Repair ground Insulation (If Necessary).



Technician(s)





Date

7.2
Grit Blast all coil surfaces to remove any rust. 




Upper Pancake





Upper Saddle





Lower Saddle





Lower Pancake




Technician(s)





Date


7.3
Perform a hydrostatic check of the Coils at 500 PSI for 30 minutes and a flow check at 60 PSID and 100 PSID.

	Upper Pancake
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	500 PSI
	
	
	
	
	
	

	∆P 60 PSI
	
	0.3 GPM
	GPM
	
	
	

	∆P 100 PSI
	
	0.4 GPM.
	GPM
	
	
	


	Upper Saddle
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	500 PSI
	
	
	
	
	
	

	∆P 60 PSI
	
	0.5 GPM
	GPM
	
	
	

	∆P 100 PSI
	
	0.7 GPM.
	GPM
	
	
	


	Lower Saddle
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	500 PSI
	
	
	
	
	
	

	∆P 60 PSI
	
	0.5 GPM
	GPM
	
	
	

	∆P 100 PSI
	
	0.7 GPM.
	GPM
	
	
	


	Lower Pancake
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	500 PSI
	
	
	
	
	
	

	∆P 60 PSI
	
	0.3 GPM
	GPM
	
	
	

	∆P 100 PSI
	
	0.4 GPM.
	GPM
	
	
	




Inspector





Date


7.4
Vacuum bake the Coils (125( F, for 8 hours) to prepare them for coating with Room Cure Epoxy.



Technician(s)





Date

7.5
Inject Room Cure Epoxy (MA-274695) under distressed ground insulation.  Paint the straight sections of the coil with Room Cure Epoxy (MA-274695).



Technician(s)





Date

7.6
Paint the ends of the coil as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077) using Epoxy Paint (Resin MA-274444 and Catalyst MA-274445).



Technician(s)





Date


7.7
Apply Silver Plating Powder (MA-225557) to all Power Flags.



Technician(s)





Date


7.8
Hipot the coils using the portable ground brush and ring test.

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

	Hipot Upper Pancake Coil
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Pancake Coil
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Upper Saddle Coil
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Saddle Coil
	
	1500 V @ < 5 µA
	µA
	
	
	

	Ring Test Upper Pancake Coil
	
	
	
	
	
	

	Ring Test Lower Pancake Coil
	
	
	
	
	
	

	Ring Test Upper Saddle Coil
	
	
	
	
	
	

	Ring Test Lower Saddle Coil
	
	
	
	
	
	




Inspector





Date

8.0
Dry Assemble the Magnet as per (ME-186507)

8.1
Place the Lower Core on the Table and, record the numbers stamped on the lead end plate in the table provided.

	 Numbers Stamped on Lower Core End Plate
	




Technician(s)





Date

8.2
Install the G-10 Spacers (MA-176498) per (ME-388077).



Technician(s)





Date


8.3
Verify the G-10 Spacers are installed per drawing (ME-388077).



Inspector





Date

8.4
Install the Polyurethane Pads (MA-176497) on the G-10 Spacers per drawing (ME-388077).



Technician(s)





Date

8.5
Check the Polyurethane Pads (MA-176497) on the G-10 Spacers.



Technician(s)





Date

8.6
Insert the Lower Pancake Coil into the Lower Core (Manifold Down) per (ME-388077).

Note(s):

Center the Coil against Core Pole within ( .030”.


Technician(s)





Date


8.7
Verify the Position of the Lower Pancake Coil in the Lower Core as per (ME-388077).



Inspector





Date

8.8
Install the G-10 Spacers (MA-176498) on the Lower Pancake Coil per (ME-388077).



Technician(s)





Date


8.9
Verify the G-10 Spacers are installed per drawing (ME-388077).



Inspector





Date

8.10
Install the Polyurethane Pads (MA-176497) on the G-10 Spacers per drawing (ME-388077).



Technician(s)





Date

8.11
Insert the Lower Saddle Coil into the Lower Core (Manifold Down) per (ME-388077).

Note(s):

Center the Coil against Core Pole within ( .030”.


Technician(s)





Date


8.12
Verify the Position of the Lower Saddle Coil in the Lower Core per (ME-388077).



Inspector





Date

8.13
Install and center the Beam Tube (MD-116335) per (ME-388077).



Technician(s)





Date


8.14
Verify the Beam Tube (MD-116335) is installed per (ME-388077).



Inspector





Date

8.15
Install the Upper Saddle Coil on the Lower Saddle Coil (Manifold Up) per (ME-388077).

Note(s):

Center the Upper Saddle Coil against the Lower Saddle Coil within ( .030”.


Technician(s)





Date

8.16
Verify the position of the Upper Saddle Coil against the Lower Saddle Coil.



Lead Person





Date

8.17
Install the G-10 Spacers (MA-176498) per drawing (ME-388077).



Technician(s)





Date


8.18
Verify the G-10 Spacers are installed per drawing (ME-388077).



Inspector





Date

8.19
Install the Polyurethane Pads (MA-176497) on the G-10 per drawing (ME-388077).



Technician(s)





Date

8.20
Install the Upper Pancake Coil on the Upper Saddle Coil (Manifold Up).

Note(s):

Center the Upper Pancake Coil against the Upper Saddle Coil.



Technician(s)





Date


8.21
Verify the Position of the Upper Pancake Coil against the Upper Saddle Coil as per (ME-388077).



Inspector





Date

8.22
Install the G-10 Spacers (MA-176498) per drawing (ME-388077).



Technician(s)





Date


8.23
Verify the G-10 Spacers are installed per drawing (ME-388077).



Inspector





Date

8.24
Install the Polyurethane Pads (MA-176497) on the G-10 Spacers on the Core Side of the Pancake Coils per drawing (ME-388077).



Technician(s)





Date

8.25
Insert the Alignment Rods.




Technician(s)





Date

8.26
Install the Upper Core and ensure that it is centered with the Lower Core and Upper Coils.  Center the Upper Coils against the Upper Half Core if necessary and, record the numbers stamped on the lead end plate in the table provided.

	Numbers Stamped on Lower Core End Plate
	




Technician(s)





Date

8.27
Clamp the magnet as per (ME-388077).  The pressure on the hydraulic cylinders shall be

5,000 PSI, which corresponds to a total force of 120 Tons.



Technician(s)





Date

8.28
Hipot the coils.

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

	Hipot Upper Pancake Coil To Core
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Pancake Coil To Core
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Upper Saddle Coil To Core
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Saddle Coil To Core
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Upper Pancake Coil to Beam Tube
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Pancake Coil to Beam Tube
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Upper Saddle Coil to Beam Tube
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Saddle Coil to Beam Tube
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Beam Tube to Core
	
	1500 V @ < 5 µA
	µA
	
	
	




Inspector





Date


8.29
Check the gap between core halves in the Parting Plane.  The position and value of gaps larger than .025” are to be written in the comments section after the following table.
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Note(s):

Start measurements from the laminations by the Lead End Plate

	From Left Side
	Measurement
	Out of Tolerance 
	From Right Side
	Measurement
	Out of Tolerance

	Lead End Plate
	"
	"
	Lead End Plate
	"
	"

	#1
	"
	"
	#1
	"
	"

	#2
	"
	"
	#2
	"
	"

	#3
	"
	"
	#3
	"
	"

	#4
	"
	"
	#4
	"
	"

	#5
	"
	"
	#5
	"
	"

	#6
	"
	"
	#6
	"
	"

	#7
	"
	"
	#7
	"
	"

	#8
	"
	"
	#8
	"
	"

	#9
	"
	"
	#9
	"
	"

	#10
	"
	"
	#10
	"
	"

	#11
	"
	"
	#11
	"
	"

	#12
	"
	"
	#12
	"
	"

	Average:
	“
	“
	Average:
	“
	“


Comments:

The maximum allowed gap is .025”.  The average gap shall not exceed .010”.  If the gap in any place exceeds .025”, the G-10 spacers around this place are to be removed (from the Coil-Core gap) and the magnet needs to be re-compressed and re-checked for gaps in the Parting Plane. Verify the position of the beam tube and the placement of the coils



Inspector





Date

Spare Table

	From Left Side
	Measurement
	Out of Tolerance 
	From Right Side
	Measurement
	Out of Tolerance

	Lead End Plate
	"
	"
	Lead End Plate
	"
	"

	#1
	"
	"
	#1
	"
	"

	#2
	"
	"
	#2
	"
	"

	#3
	"
	"
	#3
	"
	"

	#4
	"
	"
	#4
	"
	"

	#5
	"
	"
	#5
	"
	"

	#6
	"
	"
	#6
	"
	"

	#7
	"
	"
	#7
	"
	"

	#8
	"
	"
	#8
	"
	"

	#9
	"
	"
	#9
	"
	"

	#10
	"
	"
	#10
	"
	"

	#11
	"
	"
	#11
	"
	"

	#12
	"
	"
	#12
	"
	"

	Average:
	“
	“
	Average:
	“
	“


8.30
Mark an X to indicate the positions of the G-10 spacers installed.

Separate the Core and remove the Coils and Beamtube.
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Note(s):


Save the 1/8" Alignment Rods for re-assembly.


Technician(s)





Date

9.0
Wet Magnet Assembly and Preparation

9.1
Place the Lower Core on the Table.



Technician(s)





Date

9.2
Install the G-10 Spacers (MA-176498) onto the Lower Core as per their previously recorded positions, in Step 8.30,and secure them to the core with Sicoment (MA-274442).



Technician(s)





Date


9.3
Verify the G-10 Spacers are installed per drawing (ME-388077) and their previously recorded positions indicated in Step 8.30.



Inspector





Date

9.4
Install the Polyurethane Pads (MA-176497) on the G-10 Spacers on the Core Side of the Pancake Coils per drawing (ME-388077).



Technician(s)





Date

9.5
Check the Polyurethane Pads (MA-176497) on the G-10 Spacers on the core side of the pancake coil.



Technician(s)





Date

9.6
Apply Filled Room Cure Epoxy (MA-274695) to the Lower Core.

(Approximately 4” x 4” in center of coil).



Technician(s)





Date

9.7
Insert the Lower Pancake Coil into the Lower Core (Manifold Down) as per (ME-388077).

Note(s):

Center the Coils against Core Poles within ( .030”.


Technician(s)





Date


9.8
Verify the Position of the Lower Pancake Coil in the Lower Core as per (ME-388077).



Inspector





Date

9.9
Install the G-10 Spacers (MA-176498) onto the Lower Pancake Coil as per their previously recorded positions, in Step 8.30,and secure them to the coil with Sicoment (MA-274442).



Technician(s)





Date


9.10
Verify the G-10 Spacers are installed per drawing (ME-388077) and their previously recorded positions indicated in Step 8.30.



Inspector





Date

9.11
Install the Polyurethane Pads (MA-176497) on the G-10 per drawing (ME-388077).



Technician(s)





Date

9.12
Apply Filled Room Cure Epoxy (MA-274695) to the Lower Pancake Coil.

(Approximately 4” x 4” in center of coil).



Technician(s)





Date

9.13
Insert the Lower Saddle Coil into the Lower Core (Manifold Down) as per (ME-388077).

Note(s):

Center the Coils against Core Poles within ( .030”.


Technician(s)





Date


9.14
Verify the Position of the Lower Saddle Coil in the Lower Core per (ME-388077).



Inspector





Date

9.15
Install and center the Beam Tube (MD-116335) in the Lower Saddle Coil per (ME-388077).



Technician(s)





Date


9.16
Verify the Beam Tube (MD-116335) is in the Lower Saddle Coil per (ME-388077).



Inspector





Date

9.17
Apply Filled Room Cure Epoxy (MA-274695) to the Lower Saddle Coil.

(Approximately 4” x 4” in center of coil).



Technician(s)





Date

9.18
Install 2" x 5 mil self-adhesive Kapton (MA-116531) between the lower saddle and the core leaving approximately 1” of Kapton above the top of the lower saddle coil.



Technician(s)





Date

9.19
Ensure that the 2" x 5 mil self-adhesive Kapton (MA-116531) between the lower saddle and the core is slightly bent back and out of the way of the installation of the Upper Saddle Coil.  Install the Upper Saddle Coil onto the Lower Saddle Coil (Manifold Up) per (ME-388077).  Secure the Kapton to the Upper Saddle Coil to cover the gap between them both.

Note(s):

Center the Upper Coil against the Lower Coil within ( .030”.
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Technician(s)





Date

9.20
Verify the position of the Upper Saddle Coil against the Lower Saddle Coil.



Lead Person





Date

9.21
Install the G-10 Spacers (MA-176498) onto the Upper Saddle Coil as per their previously recorded positions, in Step 8.30, and secure them to the coil with Sicoment (MA-274442).



Technician(s)





Date


9.22
Verify the G-10 Spacers are installed as per drawing (ME-388077).



Inspector





Date

9.23
Install the Polyurethane Pads (MA-176497) on the G-10 Spacers per drawing (ME-388077).



Technician(s)





Date

9.24
Apply Filled Room Cure Epoxy (MA-274695) to the Upper Saddle Coil.

(Approximately 4” x 4” in center of coil.)


Technician(s)





Date

9.25
Install the Upper Pancake Coil on the Upper Saddle Coil.

Note(s):

Center the Upper Pancake Coil against the Upper Saddle Coil.



Technician(s)





Date


9.26
Verify the Position of the Upper Pancake Coil in the Upper Saddle Coil as per (ME-388077) and install the Kapton on the sides of the Saddle Coils.



Inspector





Date

9.27
Install the G-10 Spacers (MA-176498) onto the Upper Pancake Coil as per their previously recorded positions, in Step 8.30, and secure them to the coil with Sicoment (MA-274442).



Technician(s)





Date


9.28
Verify the G-10 Spacers are installed per drawing (ME-388077).



Inspector





Date

9.29
Install the Polyurethane Pads (MA-176497) on the G-10 Spacers per drawing (ME-388077).



Technician(s)





Date

9.30
Insert the Alignment Rods.




Technician(s)





Date

9.31
Install the Upper Core and ensure that it is centered with the Lower Core and Upper Coils.

Center the Upper Coils against the Upper Half Core, if necessary.



Technician(s)





Date

9.32
Clamp the magnet as per (ME-388077).  The pressure on the hydraulic cylinders shall be

5,000 PSI, which corresponds to a total force of 120 Tons.



Technician(s)





Date

9.33
Hipot the coils.

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

	Hipot Upper Pancake Coil To Core
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Pancake Coil To Core
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Upper Saddle Coil To Core
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Saddle Coil To Core
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Upper Pancake Coil to Beam Tube
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Pancake Coil to Beam Tube
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Upper Saddle Coil to Beam Tube
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Lower Saddle Coil to Beam Tube
	
	1500 V @ < 5 µA
	µA
	
	
	

	Hipot Beam Tube to Core
	
	1500 V @ < 5 µA
	µA
	
	
	




Inspector





Date


9.34
Check the gap between core halves in the Parting Plane.

	From Left Side
	Measurement
	Out of Tolerance 
	From Right Side
	Measurement
	Out of Tolerance

	Lead End Plate
	"
	"
	Lead End Plate
	"
	"

	1
	"
	"
	1
	"
	"

	2
	"
	"
	2
	"
	"

	3
	"
	"
	3
	"
	"

	4
	"
	"
	4
	"
	"

	5
	"
	"
	5
	"
	"

	6
	"
	"
	6
	"
	"

	7
	"
	"
	7
	"
	"

	8
	"
	"
	8
	"
	"

	9
	"
	"
	9
	"
	"

	10
	"
	"
	10
	"
	"

	11
	"
	"
	11
	"
	"

	Non-Lead End Plate
	"
	"
	Non-Lead End Plate
	"
	"

	Average:
	“
	“
	Average:
	“
	“


The maximum allowed gap is .025”.  The average gap shall not exceed .010”.  Verify the position of the beam tube and the placement of the coils.



Inspector





Date


9.35
Install the Tie Plates as per (ME-388077).  The sequence of welding is as per (ME-388077).



Technician(s)





Date



Weldor






Date


9.36
Weld on Item #4 (MB-318058), Ball Mount Tab (One on each side), as per (ME-388077).



Technician(s)





Date



Weldor






Date


9.37
Clean the Welds with a Steel Brush.



Technician(s)





Date

10.0
Water Manifold Installation/Update to Peek
Note(s):

If Manifold Assemblies are updated to Peek, go to Section 11.0.
Peek



If Ceramic, complete steps 10.1-10.9 to update to Peek.                 Ceramic   

10.1
Install new stainless steel manifolds (MD-388164) using existing 5/16-18 SS bolts. 

Torque bolts to 11 ft/lbs.


Technician(s)





Date

10.2
Cut 3/8” diameter copper tubing as per Final Magnet Assembly (ME-388077).

10.3
Clean the remaining ends of the manifold using Scotch Brite Disks (Fermi stock 1202-2000) and a small buffer.  Clean all the surfaces to be brazed.  Remove burr from the pipes both inside and outside.  Keep chips out of tube.



Technician(s)





Date


10.4
Verify that the remaining parts of the manifold are clean and ready for the installation of the new manifold parts.



Lead Person





Date


10.5
Install a Fiberglass Insulating Sleeve (MA-225547) or equivalent on the Lead End tubing.



Technician(s)





Date


10.6
Attach the Water Manifold Distributor (MD-388164) to the coil fittings using the Copper Tube Assembly (MA-388165), and Peek Tubes (MA-388085) as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).  Replace Copper Flare Gaskets (MA-225567). Do not tighten nuts on Parker Unions 8-8ZHBW-SS and ZHBW2-8-1/2-SS.


Technician(s)





Date

10.7
Braze the coil copper tubes to the Water Manifold Distributor adapters with Sil-Fos 15 (See Detail “B” on the MiniBooNE Dipole Magnet (SDFB) Assembly ME-388077).



Technician(s)





Date

10.8
Clean the Braze joints with a Steel Brush. Allow brazed parts to cool down.


Technician(s)





Date


10.9
To tighten the nuts of the Parker Unions, make 1 ¼ turns of nut from finger tight.



Technician(s)





Date

11.0 Water Manifold Installation/Peek 

Note(s):

Complete this section only if Manifold Assemblies are updated to Peek.
11.1
Install new stainless steel manifolds (MD-388164) using existing 5/16-18 SS bolts. 

Torque bolts to 11 ft/lbs.


Technician(s)





Date


11.2
Verify that the remaining parts of the manifold are clean and ready for the installation of the new manifold parts.



Lead Person





Date


11.3
Install a Fiberglass Insulating Sleeve (MA-225547) or equivalent on the Lead End tubing.



Technician(s)





Date


11.4
Attach the Water Manifold Distributor (MD-388164) to the coil fittings using the Copper Tube Assembly (MA-388165), and Peek Tubes (MA-388085) as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).  Replace Copper Flare Gaskets (MA-225567). Do not tighten nuts on Parker Unions 8-8ZHBW-SS and ZHBW2-8-1/2-SS.



Technician(s)





Date

11.5
To tighten the nuts of the Parker Unions, make 1 ¼ turns of nut from finger tight.



Technician(s)





Date

12.0 Jumper Bar and Manifold Flag Clamp Installation
[image: image6.emf]
In any of the below steps, if either Flag Clamp #1 or Flag Clamp #3 will not align properly, substitute with Flag Clamp #2 (MB-445246)(2 ea), and  HHCS 3/8”-16 x 3” lg SS (MA-393538)(4ea), Compression Washer (MA-393922)(8 ea) and Hex Nut 3/8”-16 Bronze (MA-393923)(4 ea). 

12.1
Install Saddle Coil Jumper Bar (MA-116203), Upper Right Hand Flag Clamp and Lower Left Hand Flag Clamp as per (ME-116197) and (ME-388077).

12.1.1
Clean the area to install Flag Clamp #3 (MB-445247) with approved cleaning materials.
12.1.2
Apply Silver Plating Powder (MA-225557) to existing flags and Jumper Bar flags as per the plating manufacturer’s instructions.
12.1.3
Install Flag Clamp #3 (MB-445247) onto the back side of existing Upper Right Hand and Lower Left Hand Flags using HHCS 3/8”-16 x 2 1/2” lg SS (MA-393921)(4 ea), Compression Washer 3/8” (MA-393922)(8 ea) and Hex Nut 3/8”-16 Bronze (MA-393923)(4 ea) for each Flag Clamp.
12.1.4 Torque bolts to 20 ft/lbs.



Technician(s)




Date

12.2
Lower Right Hand Position
12.2.1
Clean the area to install Flag Clamp #1 (MB-445245) with approved cleaning materials.

12.2.2 Install Flag Clamp #1 (MB-445245) onto the back side of existing flag using HHCS 3/8”-16 x 2 1/2” lg SS (MA-393921)(4 ea), Compression Washer 3/8” (MA-393922)(8 ea) and Hex Nut 3/8”-16 Bronze (MA-393923)(4 ea).
12.2.3 Torque bolts to 20 ft/lbs.



Technician(s)




Date

12.3 Upper Left Hand Position

12.3.1
Clean the area to install Flag Clamp #1 (MB-445245) with approved cleaning materials.

12.3.2 Install Flag Clamp #1 (MB-445245) onto the back side of existing flag using HHCS 3/8”-16 x 2 1/2” lg SS (MA-393921)(4 ea), Compression Washer 3/8” (MA-393922)(8 ea) and Hex Nut 3/8”-16 Bronze (MA-393923)(4 ea).
12.3.3 Torque bolts to 20 ft/lbs.



Technician(s)




Date
13.0 Install A-Frame Insulators
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13.1
Install A-Frame Insulators (MA-116825) onto existing mounting plates using HHCS ½”-13 x 1” lg SS (MA-116941)(2 ea) and Lock Washer 1/2” (MA-388283)(2ea) for each Insulator. Hand tighten, then tighten additional ¼ turn.


Technician(s)




Date
14.0
Install Buss Strap Mounting Plates
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14.1 Clean the areas to install Buss Strap Mounting Plates (MA-116204) with approved cleaning materials.

14.2 Apply Silver Plating Powder (MA-225557) to contact surfaces of Buss Strap Mounting Plates (MA-116204) as per the plating manufacturer’s instructions.

14.3 Install Buss Strap Mounting Plates onto A-Frame Insulators using HHCS 1/2”-13 x 1 ½” lg SS (MA-116865)(2 ea), Plain Washer 1/2” SS (MA-116863)(4ea), Lock Washer 1/2” (MA-388283) and Hex Nut 1/2”-13 SS (MA-116923)(2 ea) for each Mounting Plate. Finger tighten, then tighten additional ¼ turn.


Technician(s)




Date
15.0 Install Buss Straps
15.1 Clean the areas to install Buss Extension Plate (MA-116168) and Buss Straps (MA-116205 and MA-116206) with approved cleaning materials.

15.2 Apply Silver Plating Powder (MA-225557) to contact surfaces of Buss Extension Plate and Buss Straps as per the plating manufacturer’s instructions.

15.3 Install Buss Extension Plate to lower right power flag as per Elect. Bussing Assy. (ME-116197) using HHCS 5/16”-18 x 1 ¼” lg SS (MA-116861)(4 ea), Plain Washer 5/16” SS (MA-116859)(4 ea) and Hex Nut 5/16”-18 SS (MA-116860)(4 ea).
15.4 Install Buss Strap (MA-116206) to right hand Buss Strap Mounting Plate (MA-116204) using HHCS 5/16”-18 x 1 ¼” lg SS (MA-116862)(4 ea), Plain Washer 5/16” SS (MA-116859)(8 ea) and Hex Nut 5/16”-18 SS (MA-116860)(4 ea). Then install Buss Strap to Buss Extension Plate using HHCS 5/16”-18 x 1 ¾” lg SS (MA-116861)(4 ea), Plain Washer 5/16” SS (MA-116859)(8 ea) and Hex Nut 5/16”-18 SS (MA-116860)(4 ea).
15.5 Install Buss Strap (MA-116205) to left hand Buss Strap Mounting Plate (MA-116204) using HHCS 5/16”-18 x 1 ¼” lg SS (MA-116862)(4 ea), Plain Washer 5/16” SS (MA-116859)(8 ea) and Hex Nut 5/16”-18 SS (MA-116860)(4 ea). Then install Buss Strap to upper left hand power flag using HHCS 5/16”-18 x 1 ¾” lg SS (MA-116861)(4 ea), Plain Washer 5/16” SS (MA-116859)(8 ea) and Hex Nut 5/16”-18 SS (MA-116860)(4 ea).
15.6 Torque all 5/16-18 SS bolts to 11 ft/lbs.


Technician(s)




Date
16.0
Final Inspection


16.1
Perform an electrical check of the coils and record results below.

Main Coil Electrical

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

	Resistance
	
	44.0 to 46.2 m(
	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
	
	105.3 to 113.7 mH
	mH
	
	
	

	Q @ 100 Hz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot Coil to Core
	
	1500 V @ < 5 (A
	(A
	
	
	

	Hipot Coil to Beam Tube
	
	1500 V @ < 5 (A
	(A
	
	
	

	Hipot Beam Tube to Core
	
	1500 V @ < 5 (A
	(A
	
	
	




Inspector





Date


16.2
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.

	Magnet Flow Test
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	6.3 GPM
	GPM
	
	
	

	∆P 100 PSI
	
	8.5 GPM.
	GPM
	
	
	




Inspector





Date


16.3
Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.

PASS



FAIL








Inspector





Date


16.4
Purge the water passage using house air, until no water is present in the manifold.  Install Caplugs (MA-351218) (Qty. 2) on the manifold fittings.



Inspector





Date

16.5
Cover all tubes length with fiberglass sleeve and paint with epoxy as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).



Technician(s)





Date

17.0
Magnet Preparation for Painting

17.1
Vacuum the magnet.



Technician(s)





Date

17.2
Clean the ends of the magnet using KPC 820N (Fermi stock 1920-0770) and Heavy Disposable Wipers (Fermi stock 1660-2600 or equivalent).



Technician(s)





Date


17.3
Fill the holes / gaps between the Angle Plate and Laminations with Filled Room Cure Epoxy
 (MA-274695) and paint using NAL Blue Paint (MA-351184).
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Lead Person





Date

17.4
Paint the Primer Plating Plane Area of the magnet as per the MiniBooNE Dipole Magnet

 (SDFB) Assembly (ME-388077) using NAL Blue Paint (MA-351184).



Technician(s)





Date


17.5
Weigh the magnet using an under a hook scale or equivalent.  Record the magnet weight below.

	Scale Model/Type
	Scale Serial Number
	Magnet Weight (Lbs.)

	
	
	




Technician(s)





Date

17.6
Stencil the serial number and weight (Lbs.) in 1" characters centered on both sides of the magnet and on both ends as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077) using White Enamel Paint (MA-331911).

Top, bottom and both sides (1")

SDFBXXX-1

6-3-120 DIPOLE

FRD-XXXXX

WEIGHT XXXX LBS

Lead and Return End (1/2")

SDFBXXX-1

FRD-XXXXX



Technician(s)





Date


17.7
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet as per the MiniBooNE Dipole Magnet (SDFB) Assembly (ME-388077).  Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.
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SDFB MiniBooNE Dipole ME-388077

Serial #          SDFBXXX-1

WEIGHT   XXXX 

Lbs

Date Completed    X/X/XX

Fermi National Accelerator Laboratory

Technical Division

D.C. m

V
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Ls @ 100 Hz

Q @ 100 Hz
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Flow X.XX GPM @ 60 

psid
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psid

FRD-XXXXX

Hipot

Coil

Coil to

Beam Tube

@1500V
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Beam Tube

to Core

Total

m

V

mH

mH

m

A

m

A

m

A




Inspector





Date

18.0
Update the DSR

18.1
Update DSR



Update DSR Keywords








Location











Location Verified Date








Status











Make entry regarding work performed.





Lead Person





Date

19.0
Production Complete

19.1
Process Engineering verify 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 and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date
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