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A

Convert to P.C. format.

Step 4.4: Added technician sign off.

Step 4.5: Changed construction pad location from 1.20” to 1.40”.

New Step 5.7: Using a Vernier Caliper (Starrett 723-9) or equivalent measure the following items and calculate the required shim thickness by completing the tables provided.  Note(s): Ensure that both side plates measure the same.

Renumbered as required.

Old Step 5.7: Added after the word holes, ensuring that the construction ball pads with respect to the 1.40” measurement is located to the non-spacer side.

Step 6.3: Added the word (Ref) to the table.

TRR. No. 0874

Step 7.8: Added note, If the following measurements are out of specification then verify that the spacer plates calculated for use in step 5.7 have been installed prior to writing a Discrepancy Report.

Step 7.7:  Changed resistance from 156 m to 184 m to 256 m to 284 m TRR No. 0875
0874

0875
11/25/98







B

Changed as per marked up Traveler.
1168
5/29/01





































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 4-4-30 Magnet Assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.  Completed coils/core assemblies are to be stored in the 4-4-30 Coil/Core Storage Area.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the 4-4-30 Magnet Assembly 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

3.0 Incoming Inspection
X
3.1
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI.  Refer to the Test Specifications (ES-351652).



FRD #: 







Flow Cart Serial Number


Desired ∆P
Actual ∆P Attained
Desired Flow
Attained Flow

60 PSI 



> 1.3 GPM


100 PSI



> 1.75 GPM


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

Pass


Fail



Inspector





Date

3.2 Measure the dimensions of the Magnet and record in the table below.

Dimension
Actual Measurement

Length


Width


Height


Gap




Technician(s)





Date

3.3 Identify the Magnet as Mark I, II, III, IV, or V.  Refer to Drawing 2920-MD-30012 to determine the Mark Number.

Magnet is a Mark 





Technician(s)





Date

X
3.4
Perform a Coil Integrity Electrical inspection and record the results below.

Upper Coil

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

Continuity

(Coil to Cooling Fins)

∞





Resistance

128 mΩ to 142 mΩ





LS @ 1 KHz

Reference Test Only

13 mH





Q @ 1 KHz

Reference Test Only 

10





LS @ 100 Hz

Reference Test Only 

9 mH





Q @ 100 Hz

Reference Test Only 

10





100 Volt Ring

Test for Quantitative Evaluation





Hipot Coil to Fins @ 200 VDC

< 5 µ Amps @ 200 VDC





Lower Coil

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

Continuity

(Coil to Cooling Fins)

∞





Resistance

128 mΩ to 142 mΩ





LS @ 1 KHz

Reference Test Only 

13 mH





Q @ 1 KHz

Reference Test Only 

10





LS @ 100 Hz

Reference Test Only 

9 mH





Q @ 100 Hz

Reference Test Only 

10





100 Volt Ring

Test for Quantitative Evaluation





Hipot Coil to Fins @ 200 VDC

< 5 µ Amps @ 200 VDC







Inspector





Date

4.0
Disassemble the Magnet
4.1
Stamp the Upper Core and Lower Core for identification and re-assembly after grit blasting.

[image: image4.wmf]f

TDTC (4-4-30 Vernier Dipole)

Serial # ___________

Drawing No.

ME-351640

Date Completed __________

Est. 

Weight : __

1200

__

FERMI NATIONAL ACCELERATOR LABORATORY

TECHNICAL DIVISION

Coil To Ground @ 1KVdc: 

    

            

            

Coil To Fins @ 200Vdc

:     

    

            

            

Flow @ 60 

Psid

.:                 

    

            

            

Flow @ 100 

Psid

.:               

    

            

            

Pole Tip Average Gap

:        

    

            

            

Hipot

Coil to Core

Ls @ 1 KHz

Q @ 1 KHz

Ls @ 100 

Hz  Q @ 100 Hz    D.C. 

W

Total




Technician(s)





Date


4.2
Remove the bolts from the top of the magnet.



Technician(s)





Date


4.3
Remove the Upper Core.



Technician(s)





Date


4.4
Remove the Sides of the magnet.



Technician(s)





Date


4.5
Remove the Upper Coil.  Label the Upper Coil with the correct FRD Number.



Technician(s)





Date


4.6
Remove the Beam Tube.



Technician(s)





Date

4.7
Remove the Lower Coil. Label the Upper Coil with the correct FRD Number.



Technician(s)





Date

5.0
Coil and Core Preparation

5.1
Scrape off as much RTV as possible from the Coils.



Technician(s)





Date

5.2 Paint the Insulation with Room Cure Epoxy.



Technician(s)





Date

5.3
Position the core components (Top/Bottom Plates, Side Plates and Spacer Plates) in the Grit Blast Booth.



Technician(s)





Date

5.4
Grit Blast the core components (Top/Bottom Plates, Side Plates and Spacer Plates) in accordance with the Conductor Grit Blasting Procedure (5520-ES-318953).

Note(s):
White (Lint Free) Gloves (Fermi stock 2250-1800) are to be worn by any individuals handling the grit blasted core components.


Technician(s)





Date

5.5
Select one (1) set of Top/Bottom Plates (MD-351639).  Using the overhead crane and approved lifting methods, place them on wooden 4 X 4's with the pole tips down.

Note(s):

The Top/Bottom Plate Assembly (MD-351639), Plate-Side (MB-30013) and Spacers (MB-351603) are to be clean and free of oil, grease, dirt, cured RTV, etc. prior to use.



Technician(s)





Date

5.6
Clean the Top/Bottom Plate Assembly (MD-351639), Plate-Side (MB-30013) and Spacers (MB-351603) using KPC 820N (Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

5.7
Apply one (1) coat of Krylon Crystal Clear Acrylic (MA-351691) or equivalent to all interior surfaces of the yoke, pole tips and mating surfaces of the core assembly that will come in contact with another steel surface.


Technician(s)





Date

5.8
Using a Paint Roller (Fermi stock 1254-1505) or equivalent, paint all the externally exposed surfaces 
of the core components with Rust-Oleum #769 Primer (MA-351692).

Note(s):

DO NOT paint the pole tip sides or any of the surfaces that make contact to other metal surfaces when assembled.


Technician(s)





Date

5.9
Once the primer has been allowed to dry, using a Paint Roller (Fermi stock 1254-1505) or equivalent, paint all the externally exposed surfaces of the core components with NAL Blue Paint (MA-351184) and allow to dry.

Note(s):

DO NOT paint the pole tip sides or any of the surfaces that make contact to other metal surfaces when assembled.


Technician(s)





Date

6.0
Dry Magnet Assembly
6.1 Using the overhead crane and approved lifting methods, position the Bottom Plate
 (MD-351639) on 4" X 4" wooden supports so that access can be made to the bolt holes for assembly.

Note(s):

The bottom core will not have holes for the cooling tube support bracket.
Ensure that the flag mounting plates are located at the lead end of the coils.



Technician(s)





Date

6.2
Using the overhead crane and approved lifting methods, centrally position the Lower Coil Assembly (ME-351582) on to the Bottom Plate.

Note(s):

The cooling tubes should be in the down position i.e. the tubes will be located on the same side as the wooden supports.


Technician(s)





Date

X
6.3
Visually verify that there is no epoxy located in the areas that the Side Plates (MB-30013) are to be attached.  Ensure that the cooling tubes are facing down.



Lead Person





Date

6.4
Using the overhead crane and approved lifting methods, centrally position the Upper Coil Assembly (ME-351581) on to the Lower Coil Assembly (ME-351582) with the leads exiting the same end and the cooling tubes in the up right position.

Note(s):

The cooling tubes should be in the up right position i.e. the tubes would be located on the same side as the top plate when assembled.

Exercise extreme care when lowering the upper coil assembly into position so as not to damage the cooling tubes.


Technician(s)





Date

6.5
Position the Side Plates (MB-30013) one per side on to the Bottom Plate, aligning the bolt holes.  Position the Spacers (MB-351603) one per side, onto the Side Plates while aligning the bolt holes.

Note(s):

The top plate contains holes for the cooling tube support bracket.

Conversely the holes for the cooling tube support bracket shall be located at the end of the coils with the cooling tubes.
Ensure that the flag mounting plates are located at the lead end of the coils.

The side plate containing the construction ball pads is to be located on the same side as the cooling tubes are mounted to the top plate.



Technician(s)





Date

6.6
Using the overhead crane and approved lifting methods, centrally position the Top Plate (MD-351639) aligning the bolt holes.



Technician(s)





Date

6.7
Install the six (6) Hex Head Cap Screws (MA-351678) into the holes of the core with the associated hardware.  Using a Digital Torque Wrench (McMaster - Carr 5274A44) or equivalent torque applied the bolts to (50-ft. lbs.).



Technician(s)





Date

X
6.8
Perform an electrical test and record the results below.

Magnet Serial No.


Electrical Test
Equipment Serial No.
Limit
Actual Measurement
Pass
Fail
Out of Tolerance

Continuity

(Coil to Cooling Fins)

∞





Resistance

256 mΩ to 284 mΩ





LS @ 1 KHz

Reference Test Only 

18 mH





Q @ 1 KHz

Reference Test Only 

2.0





LS @ 100 Hz

Reference Test Only 

36 mH





Q @ 100 Hz

Reference Test Only 

2.5





100 Volt Ring

Test for Quantitative Evaluation





Hipot Coils to Fins @ 200 VDC

< 5 µ Amps @ 200 VDC





Hipot Coils to Core @ 1000 VDC

< 5 µ Amps @ 1000 VDC







Inspector





Date


6.9
Remove the six (6) Hex Head Cap Screws (MA-351678) and disassemble the magnet.



Technician(s)





Date

7.0
Wet Magnet Assembly
7.1
Using the overhead crane and approved lifting methods, position the Bottom Plate
 (MD-351639) on 4" X 4" wooden supports so that access can be made to the bolt holes for assembly.  Using Gray RTV 157 (MA-318765) lay four (4) equally spaced beads into the coil valley measuring 1/4" to 3/8" wide.

Note(s):

The bottom core will not have holes for the cooling tube support bracket.
Ensure that the flag mounting plates are located at the lead end of the coils.
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Technician(s)





Date

7.2
Using the overhead crane and approved lifting methods, centrally position the Lower Coil Assembly (ME-351582) on to the bottom plate.

Note(s):

The cooling tubes should be in the down position.  (i.e. the tubes will be located on the same side as the wooden supports).


Technician(s)





Date

X
7.3
Visually verify that there is no RTV located in the areas that the Side Plates (MB-30013) are to be attached.  Ensure that the cooling tubes are facing down.



Lead Person





Date

7.4
Using Gray RTV 157 (MA-318765) lay four (4) equally spaced beads on each side of the lower coils straight sections measuring 1/4" to 3/8" wide.  Using the overhead crane and approved lifting methods, centrally position the Upper Coil Assembly (ME-351581) on to the Lower Coil Assembly (ME-351582) with the leads exiting the same end and the cooling tubes in the up right position.

Note(s):

The cooling tubes should be in the up right position i.e. the tubes will be located on the same side as the top plate when assembled.

Exercise extreme care when lowering the upper coil assembly into position so as not to damage the cooling tubes.


Technician(s)





Date

7.5
Using Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent, remove the excess RTV that may have oozed out from between the coils and into the pole tip area or where the side plates will come into contact with the coils.



Technician(s)





Date

7.6
Using Gray RTV 157 (MA-318765) lay four (4) equally spaced beads on each side of the upper coils straight sections measuring 1/4" to 3/8" wide, (similar to that in step 7.4).  Position the Side Plates one per side on to the bottom plate aligning the bolt holes.  Using the overhead crane and approved lifting methods, centrally position the Top Plate aligning the bolt holes.

Note(s):

The top plate contains holes for the cooling tube support bracket.

Conversely the holes for the cooling tube support bracket shall be located at the end of the coils with the cooling tubes.
Ensure that the flag mounting plates are located at the lead end of the coils.

The side plate containing the construction ball pads is to be located on the same side as the cooling tubes are mounted to the top plate.



Technician(s)





Date

7.7
Install the six (6) Hex Head Cap Screws (MA-351678) into the holes of the core with the associated hardware.  Using a Digital Torque Wrench (McMaster - Carr 5274A44) or equivalent torque applied the bolts to (50 Ft. Lb.'s.).



Technician(s)





Date

7.8
Using Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent, remove the excess RTV that may have oozed out from between the coils, cores, spacers and into the pole tip area.



Technician(s)





Date

7.9
Use Dura Board Ceramic Fiber Insulation (MA-225571) or equivalent and or Super 8 Cement (MA-116559) or equivalent in the areas of the coils to protect the coils, cores and the cooling tubes from the heat during the brazing operation.



Technician(s)





Date

7.10
Attach the Couplings (MA-351651) and the Copper Pipe (MA-351596) to the lower coil assembly cooling tube and upper coil cooling tube joining the two (2) coil assemblies together per (ME-351640).



Technician(s)





Date

7.11
Feed the leads of the coils under the cooling tubes as per (ME-351640).  Using a c-clamp (Fermi stock 1268-1120) or equivalent, position a piece of Sil- Fos 15 Sheet Braze
 (MA-116556) between the flags and leads then clamp the Flags (MA-351680) to the leads of the coils per (ME-351640).



Technician(s)





Date

XX
7.12
Visually verify that the magnet assembly (i.e. the coupling and flags respectively) comply with (ME-351640).  Ensure that the coils, core and cooling tubes are sufficiently protected so as not to be damaged during the brazing operation.



Crew Chief





Date



Lead Inspector





Date

7.13
Using Sil-Fos (MA-225143) braze the couplings to the cooling fins and the flags to the respective leads in accordance with (ME-351640) and the General Brazing Specification (ES-318973).

Note(s):

Allow all brazed joints to air cool.  At no time is the cooling process to be accelerated by means of damp or wet rags etc.


Technician(s)





Date

7.14
Remove the protective barriers applied before brazing from the magnet.  Using Scotch-Brite No. 7447 (Fermi stock 1202-2020) or equivalent, clean the brazed areas.

Note(s):

In the event a power tooling with an abrasive pad is used, the coils must be covered and sealed in green Herculite (Fermi stock 1740-0100) with Pressure Sensitive Tape (Fermi stock 1365-1020).


Technician(s)





Date

7.15
Using Silver Plating Powder (MA-225557) and a clean damp rag, silver plate the flags.



Technician(s)





Date

7.16
Attach the cooling tubes to the core with the Cooling Tube Support (MA-351660) and Cooling Tube Support Clamp (MA-351661). Torque the cap screws to 5 Ft. Lbs.



Technician(s)





Date

7.17
Attach the flags to the core in the following manner:

7.17.1
Position one (1) Flag Insulator (MB-351682) onto the Flag Mounting Plate (MB-351681).

7.17.2
Align the flag with the holes in the insulator and mounting plate per

 (ME-351640).

7.17.3
Position Upper Flag Insulator (MB-351710) onto the flag aligning the holes with the insulators, flag and mounting plate.

7.17.4
Slide two (2) Screw Flag Insulators (MA-351708) over the two (2) Hex Head Cap Screws (MA-338254), one (1) per cap screw.

7.17.5
Torque the cap screws to 25 Ft. Lbs.

7.17.6
Repeat this process for the remaining flags.

7.17.7
Fill all the screw heads and remaining unused holes in the core assembly with Gray RTV 157 (MA-318765).



Technician(s)





Date

7.18
Clean the ends of the Buss Bar (MB-351683) that make contact with the flags using Scotch-Brite No. 7447 (Fermi stock 1202-2020) or equivalent.

Note(s):

In the event a power tooling with an abrasive pad is used and the cleaning is done near the magnet then the coils must be covered and sealed in green Herculite (Fermi stock 1740-0100) with Pressure Sensitive Tape (Fermi stock 1365-1020).



Technician(s)





Date

7.19
Apply one layer of half lapped of Fiberglass Adhesive Backed Tape .0075" X .5"
 (MA-225104) to the bus bar leaving 3" exposed at each end for clamping to the flags.  Paint the Fiberglass tape with Aquapon Epoxy Paint (MA-274444) and Aquapon Epoxy Paint Catalyst (MA-274445) and allow to dry.



Technician(s)





Date

8.0
Inspection and Final Assembly
X
8.1
Perform the following tests for the Upper and Lower Coils.

Upper Coil Electrical Test
Equipment Serial No.
Limit
Actual Measurement
Pass
Fail
Out of Tolerance

Continuity

(Coil to Cooling Fins)

∞





Resistance



128 mΩ to 142 mΩ





LS @ 1 KHz



Reference Test Only 

13 mH





Q @ 1 KHz



Reference Test Only 

10





LS @ 100 Hz



Reference Test Only 

9 mH





Q @ 100 Hz



Reference Test Only 

10





100 Volt Ring

Test for Quantitative Evaluation





Hipot Coil to Fins 

@ 200 VDC

< 5 µ Amps

@ 200 VDC





Lower Coil Electrical Test
Equipment Serial No.
Limit
Actual Measurement
Pass
Fail
Out of Tolerance

Continuity

(Coil to Cooling Fins)

∞





Resistance



128 mΩ to 142 mΩ





LS @ 1 KHz



Reference Test Only 

13 mH





Q @ 1 KHz



Reference Test Only 

10





LS @ 100 Hz



Reference Test Only 

9 mH





Q @ 100 Hz



Reference Test Only 

10





100 Volt Ring

Test for Quantitative Evaluation





Hipot Coil to Fins

@ 200 VDC

< 5 µ Amps

@ 200 VDC







Inspector





Date

X
8.2
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI.  Refer to the Test Specifications (ES-351652).

Flow Cart Serial Number


Desired ∆P
Actual ∆P Attained
Desired Flow
Attained Flow

60 PSI 



> 1.3 GPM


100 PSI



> 1.75 GPM


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

Pass


Fail



Inspector





Date

8.3
Apply one layer of half lapped of Fiberglass Adhesive Backed Tape .0075" X .5"
 (MA-225104) to the cooling tubes of the upper and lower coils at each end of the magnet this is to include the copper pipe tying the upper and lower cooling paths together.  Paint the Fiberglass tape with Aquapon Epoxy Paint (MA-274444) and Aquapon Epoxy Paint Catalyst (MA-274445) and allow to dry.



Technician(s)





Date

8.4
Pairing the cooling tubes at the support block together apply one layer of half lapped of Fiberglass Adhesive Backed Tape .0075" X .5" (MA-225104) to the cooling tubes at each end of the magnet stopping 5/8" from the support block.  Paint the Fiberglass tape with Aquapon Epoxy Paint (MA-274444) and Aquapon Epoxy Paint Catalyst (MA-274445) and allow to dry.



Technician(s)





Date

8.5
Apply one layer of half-lapped of Fiberglass Adhesive Backed Tape .0075" X .5"
 (MA-225104) to the individual leads of the coils stopping at the flag.  Paint the Fiberglass tape with Aquapon Epoxy Paint (MA-274444) and Aquapon Epoxy Paint Catalyst (MA-274445) and allow to dry.



Technician(s)





Date

8.6
Attach the Buss Bar (MB-351683) to the magnet connecting the upper and lower coil assemblies together.  Torque the bolts to 50-ft. lbs.



Technician(s)





Date

8.7 Braze the Coils together using approved Brazing Procedures.



Technician(s)





Date

X
8.8
Perform the following tests.  Using a Simpson 260-Ohm Meter or equivalent, check the continuity of the coil to cooling fins.  Then perform an electrical test of the coil and record the results below.

Magnet Serial No.


Electrical Test
Equipment Serial No.
Limit
Actual Measurement
Pass
Fail
Out of Tolerance

Continuity

(Coil to Cooling Fins)

∞





Resistance

256 mΩ to 284 mΩ





LS @ 1 KHz

Reference Test Only 

18 mH





Q @ 1 KHz

Reference Test Only 

2.0





LS @ 100 Hz

Reference Test Only 

36 mH





Q @ 100 Hz

Reference Test Only 

2.5





100 Volt Ring

Test for Quantitative Evaluation





Hipot Coils to Fins @ 200 VDC

< 5 µ Amps @ 200 VDC





Hipot Coils to Core @ 1000 VDC

< 5 µ Amps @ 1000 VDC







Inspector





Date

X
8.9
Using a Starrett Telescoping Gage (229E50927) or equivalent, measure the pole tip gap in three (3) locations as called out in the table below.  Record the results in the table provided.

Note(s):

If the following measurements are out of specification then verify that the spacer plates calculated for use in step 5.7 have been installed prior to writing a Discrepancy Report.

Measurement Location
Limit
Actual Measurement

Lead End

1" In From The Core Face
Same Dimension as Side Plate.

( 10 mils.


Center

15" In from The Core Face
Same Dimension as Side Plate.

( 10 mils.


Cooling Tube End

1" In From The Core Face
Same Dimension as Side Plate.

( 10 mils.


Average of the three readings recorded in this table
Same Dimension as Side Plate.

( 10 mils.




Inspector





Date

8.10
Using 1/4" high characters, stamp the magnet serial number on both side plates and top/bottom plates as per (ME-351640 and ES-351662). Using White Enamel Paint
 (MA-351428), stencil in 1" high characters the magnet type, serial number and weight on the top and bottom of the magnet as per (ME-351640 and ES-351662).

Verify and record the serial number and weight (Lbs.) stenciled on the magnet in 1” characters per the 4-4-30 Magnet Assembly (ME-351640 and ES-351662).

Note(s):

The serial numbers should match the serial number at the bottom of this traveler.
EXAMPLE

TDTC “4-4-30 VERNIER DIPOLE”

Mark III Core

SERIAL NUMBER



Mark 

 Coils

MAGNET WEIGHT

FRD NUMBER

Serial number stenciled on the magnet





Weight stenciled on the magnet






Visually inspect the magnet for damage.


Technician(s)





Date

X
8.11
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet as per the 4-4-30 Magnet Assembly (ME-351640).  Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.

[image: image1.wmf]Side View

Example

1

1

2

2


Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

9.0
Production Complete
9.1
Process Engineering verify that the 4-4-30 Vernier Magnet Assembly Traveler

 (5520-TR-333332) 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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