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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 magnet 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 List for the Tevatron Energy Saver Dipole TB Upstream Lead Repair 

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 Preparation

3.1
Verify that the "OK to Proceed" tag is attached to the magnet.  Remove the tag and attach it to this 


traveler.



Record magnet number and cryostat number.



Magnet No.




Cryostat No.



Technician(s)





Date


3.2
Tack weld 1/4-20 nuts to the 1 ø Flange and remove 1 ø the Flange Super-Insulation.  Prepare the 

end of the Cryostat for removal of 1 ø Flange using Kimwipes (Fermi stock 1660-2500) and Duct 


Tape, Green (Fermi stock 1365-0980).



Technician(s)





Date

X
3.3
Using the Gage Fixture (MX-XXXXXX) measure the Flange Clearance at position A1, record the 


measurements below.
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A1 =




(Step 3.3)



B1 =




(Step 3.5)



T1 =




(Step 3.5)



Clearance Prior to removal C1 =




(B1 - A1) - T1 = C1


Inspector





Date


3.4
Grind all welds and remove the Beam Tube Flange and 2 ø Bellows Connector.  Grind the remaining 

welds.



Technician(s)





Date

X
3.5
Using the Gage Fixture (MX-XXXXXX) measure the Flange Clearance at positions B1 and T1, 

record the measurements in the table in Step 3.3.  From the recorded measurements calculate C1.



Inspector





Date

X
3.6
Inspect inside of the 1 ø Can and the Leads and record all findings.



Note(s):




Refer to the Inspection Diagrams for area locations.
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Inspection Diagram 1

TB Upstream
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Inspection Diagram 2

TB Upstream


Note(s):




Refer to the Inspection Diagrams for area locations.


Area 1
1a.
Is the insulation damaged in this area?
Yes


No




If so, to what extent?



1b.
Is there Kapton over the DMD at this area?
Yes


No


Area 2
2a.
Is there any damage or scuffing to the insulation in this area?




Yes


No




If so, to what extent?


Area 3
3a.
Is the insulation damaged in this area and do the G-10 blocks have any sharp edges?




Yes


No




If so, to what extent?



3b.
Is there Kapton over the DMD at this area?
Yes


No


Area 4.
4a.
Is the DMD and the Kevlar string still intact?
Yes


No



4b.
Are the leads tied together with Kevlar string?
Yes


No


Area 5
5a.
Does the G-10 Lead Block have chamfers to latest revision and does it appear to be cutting 


into the insulation on leads?
Yes


No




If so, to what extent?


Area 6
6a.
Does the Lead Block contain rivets or screws?




Rivets


Screws





6b.
If any screws are missing, identify which ones by noting A, B, C, D, E, F, or G.



6c.
Are any screws, washers, nuts or any other debris present in the 1 ø Can?




Yes


No



6d.
What type of screws were used on triangular Lead Block mounted to Coil End Plate?




Round Head



Flat Head




Inspection Complete



Inspector





Date


3.7
Clean the 1 ø Can Area to include removal of all tape and grinding debris and filing or smoothing of 

any rough edges or burrs in preparation for re-welding of new flange.



Technician(s)





Date


3.8
Remove the Power Lead Holding Blocks and Lead Insulation.



Technician(s)





Date

X
3.9
Record the condition of and the type of insulation used below.



3.9 a.
Length of the DMD from the End Coil Plate:




Condition of this insulation:



3.9 b.
Length of the Kapton insulation from the End Coil Plate:




Condition of this insulation:



3.9 c.
Was there any shrink tubing present over either the DMD or Kapton Insulation? 




Yes


No




If so, to what extent?



3.9 d.
After removal of all the old insulation, inspect the Coil and Bus Lead Work.




Is there any damage to the Coil and Bus Lead Work itself (broken strand, nicks. Or dents)?




Yes


No




If yes, notify supervisor before proceeding.



3.9 e.
Was there any Kapton under the DMD at the point where it entered the G-10 “L” Block?




Yes


No

Inspection Completed



Lead Person





Date

4.0
Rework

4.1
Re-insulate the Power Leads as per the Energy Doubler F-21 Dipole Coil Assembly (MD-103715), 

Sheet 4 of 10, using new lead block holders and locking adhesive on all screws.



Technician(s)





Date

X
4.2
Inspect all rework of the insulation on Coil Leads to ensure conformity with the Energy Doubler F-21 

Dipole Coil Assembly (MD-103715), Sheet 4 of 10 and Energy Saver Dipole Magnet Beam Tube 


Assembly (MB-124211).



Inspector





Date



Lead Person





Date

X
4.3
Using the Gage Fixture (MX-XXXXXX) measure and calculate the Flange Clearance, record the 


measurements below.
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B2 =






T2 =






Pre-Weld A2 =




(B2 - T2) - .060” = A2


Inspector





Date

X
4.4
Fit up the 2 ø, 1 ø and Beam Tube with calculations from Step 4.3.



Lead Person





Date

X
4.5
Perform a Pre-Weld Electrical using diagrams below and record results in the table provided.


Pin Connector #1 or Instrumentation Connector.

Instrumentation Pin Connector
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A=
Buss Lead

E=
Coil Lead

C-D=
R
Heater
28-32 
B-H=
L
Heater 28-32 
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Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Coil Resistance

Short Buss to Coil at the U.S. End

4.674 to 4.786 





LS @ 1 KHz



22.11 to 22.61 mH





Q @ 1 KHz



2.13 to 2.27





LS @ 100 Hz









Q @ 100 Hz


When completed remove the Coil to Buss Short






Right Heater

Resistance

C-D

27 to 30 





Left Heater

Resistance

H-B

27 to 30 





Continuity Test

Buss-A

.55 to .8 





Continuity Test

Coil-E

.35 to .8 





Hipot Coil to Ground @ 1KV

< 5 µA





Hipot Buss to Ground @ 1KV

< 5 µA





Hipot Heaters (Pins H-C) to Ground

@ 600 V

< 5 µA





Hipot Coil to Buss @ 1KV

< 5 µA





Hipot Heaters (Pins H-C) to Coil & 

@ 600 V

< 5 µA







Inspector





Date

4.6
Purge and weld the 2 ø, 1 ø and Beam Tube.



Note(s):




The Flange is not to be adjusted in or out in any way.


Technician(s)





Date



Weldor






Date


4.7
Weld the 1 ø Flange to calculated maximum dimension A2, and 2 ø Connector.



Technician(s)





Date



Weldor






Date

X
4.8
Perform a Post Weld Electrical record results in the table provided.
Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Coil Resistance

Short Buss to Coil at the U.S. End

4.674 to 4.786 





LS @ 1 KHz



22.11 to 22.61 mH





Q @ 1 KHz



2.13 to 2.27





LS @ 100 Hz









Q @ 100 Hz


When completed remove the Coil to Buss Short






Right Heater

Resistance

C-D

27 to 30 





Left Heater

Resistance

H-B

27 to 30 





Continuity Test

Buss-A

.55 to .8 





Continuity Test

Coil-E

.35 to .8 





Hipot Coil to Ground @ 1KV

< 5 µA





Hipot Buss to Ground @ 1KV

< 5 µA





Hipot Heaters (Pins H-C) to Ground

@ 600 V

< 5 µA





Hipot Coil to Buss @ 1KV

< 5 µA





Hipot Heaters (Pins H-C) to Coil & Buss

@ 600 V

< 5 µA







Inspector





Date
X
4.9
Verify and record the dimensions A2 and C2 below.



Post Weld A2 =






Post Weld C2 =




(B2 - A2) - T2 = C2



Note(s):




C2 dimension must be  .060.


Inspector





Date

X
4.10
Perform a leak check of the Beam Tube to 1 ø Flange and 2 ø Connector.



Note(s):




For this check an O-Ring may be used at the Downstream end.
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Inspector





Date


4.11
Install and weld the Beam Tube Flange.



Technician(s)





Date



Weldor






Date

X
4.12
Perform a leak check the Beam Tube Flange.
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Inspector





Date


4.13
Install and weld the Beam Tube Bellows, and purge



Technician(s)





Date



Weldor






Date

X
4.14
Perform leak check of the Beam Tube Bellows.
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Inspector





Date

X
4.15
Perform a leak check of all 1 ø welds at downstream and upstream ends of the magnet.  Record 

results on leak check page of this traveler.
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Inspector





Date


4.16
Install the Super-Insulation on the 1 ø Flange.



Note(s):




Technician(s) must wear nylon gloves.



Technician(s)





Date

X
4.17
Visually inspect all the sealing surfaces for nicks, dents, or scratches.  Inspect the inside of Beam 


Tube for any dirt or foreign objects.



Inspector





Date

4.18 Install all the shipping covers and restraints that were received with the magnet.



Technician(s)





Date

5.0
Production Complete

XXX
5.1
Process Engineering verify that the Tevatron Energy Saver Dipole TC Upstream Lead Repair 


(1620-TR-126564) is accurate and complete.  This shall include a review of all steps to ensure that all 

Operations have been completed and signed off.  All Discrepancy Reports/Non Conformance Reports 

Repair/Rework Forms, Deviation Index and dispositions are reviewed by the Responsible Authority 

for conformance before being approved.



Comments:



Process Engineering/Designee



Date

XXX
5.2
Assembly verify that the Tevatron Energy Saver Dipole TC Upstream Lead Repair (1620-TR-126564) 

is accurate and complete.  This shall include a review of all steps to ensure that all Operations have 

been completed and signed off.  All Discrepancy Reports/Non Conformance Reports Repair/Rework 

Forms, Deviation Index and dispositions are reviewed by the Responsible Authority for conformance 

before being approved.



Comments:



Assembly/Designee




Date

6.0
This magnet is authorized to ship (sign "OK to Ship" Tag).



Fabrication Manager/Designee



Date

7.0
Attach the Process Engineering "OK to Ship" Tag on the magnet.  Attach a copy of the  "OK to Ship" Tag 
to this traveler.



Process Engineering/Designee



Date

Tevatron Energy Saver Dipole TB Upstream Lead Repair
Magnet Serial No.
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