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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 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
Attach the completed Parts Kit List for the Tevatron I Small Sextupole Final 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
Upper Half Core Preparation

3.1
Prepare the Upper Half core for gritblasting or other approved cleaning



methods by protecting all bolt holes, threaded holes, survey holes, 



etc., using tape or other approved methods.



Technician(s)





Date


3.2
Transport the Upper Half Core to the gritblast booth or alternate



cleaning station using approved methods.


3.3
Gritblast and/or clean the core outside area of the Upper Half Core, if necessary


3.4
Gritblast and/or clean the coil cavity area of the Upper Half Core.



Caution:  Do not remove any metal from pole tip areas during gritblasting.



Note:  If outside of core is painted, do not remove this paint
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3.5
Remove the Upper Half Core from the gritblast booth or alternate



cleaning station and transport to Core Preparation area using approved 



methods.



Technician(s)





Date

3.6
Position the Upper Half core with the coil cavity facing down. Clean the outside 

of the core using using KPC 820N (Fermi stock 1920-0705) and Heavy Disposable 

Wipers (Fermi Stock 1660-2600 or equivalent).


3.7
Mask off the two ‘Do NOT paint’ areas using approved methods.
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3.8
Prime the outside of the core with Paint Primer (MA-388153).



Technician(s)





Date


3.9
Paint the primed areas of the core using Paint –Yellow (Fermi Stk 1825-3901).



Technician(s)





Date

4.0
Lower Half Cor Preparation

4.1
Prepare the Lower Half core for gritblasting or other approved cleaning



methods by protecting all bolt holes, threaded holes, survey holes, 



etc., using tape or other approved methods.



Technician(s)





Date


4.2
Transport the Lower Half Core to the gritblast booth or alternate



cleaning station using approved methods.


4.3
Gritblast and/or clean the coil cavity area of the Lower Half Core.



Caution:  Do not remove any metal from pole tip areas during gritblasting.

[image: image3.wmf]G

r

i

t

b

l

a

s

t

t

h

e

a

r

e

a

b

e

t

w

e

e

n

a

r

r

o

w

s




Note:  If outside of core is painted, do not remove this paint


4.4
Remove the Lower Half Core from the gritblast booth or alternate



cleaning station and transport to Core Preparation area using approved 



methods.



Technician(s)





Date

4.5
Position the Lower Half core with the coil cavity facing down. Clean the outside 

of the core using using KPC 820N (Fermi stock 1920-0705) and Heavy Disposable 

Wipers (Fermi Stock 1660-2600 or equivalent).
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4.6
Mask off the two ‘Do NOT paint’ areas using approved methods.


4.7
Prime the outside of the core with Paint Primer (MA-388153).



Technician(s)





Date


4.8
Paint the primed areas of the core using Paint –Yellow (Fermi Stk 1825-3901).



Technician(s)





Date

5.0
Upper/Lower Core Coil Cavity Preparation
5.1
Position the Upper Half core with the coil cavity facing up. 

5.2
Position the Lower Half core with the coil cavity facing up.

5.3
Clean the inside of both Upper and Lower cores using using KPC 820N


(Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi Stock 1660-2600 


or equivalent).
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5.4
Spray the Parting Plane of the Upper core with Krylon Clear Acrylic 


(Fermi Stk No.# 1825-0500 or equivalent.

5.5
Spray the Parting Plane of the Lower Core with Krylon Clear Acrylic.



(Fermi Stk No. #1825-0500) of the Lower Core

5.6
Paint the Coil Cavity of the Lower Half Core with Room Cure epoxy.


5.7
Paint the Coil Cavity of the Upper Half Core with Room Cure epoxy



Technician(s)





Date

6.0
Coil Preparation Pole Tip #1, #3, & #5

6.1
Acquire 3 ea Coil Assembly Pole Tip #1, #3, #5 (MD-197527) coils.



Technician(s)





Date


6.2
Verify coils are processed with pigtail terminations for correct core pole tip installation.



Pole Tip #1
1 ea coil
Refer to MD-197533



Pole Tip #3
1 ea coil

Refer to MD-197533



Pole Tip #5
1 ea coil
Refer to MD-197533



Lead Person





Date

7.0
Coil Preparation Pole Tip #2, #4, & #6

7.1
Acquire 3 ea Coil Assembly Pole Tip #2, #4, #6 (MD-197528) coils.



Technician(s)





Date


7.2
Verify coils are processed with pigtail terminations for correct core pole tip installation.



Pole Tip #2
1 ea coil

Refer to MD-197534



Pole Tip #4
1 ea coil

Refer to MD-197534



Pole Tip #6
1 ea coil

Refer to MD-197534



Lead Person

8.0
Coil Inspection


8.1
Perform an electrical inspection on the coils and record results below.

	Coil Serial Number

Pole Tip #1
	
	
	
	
	
	

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	1.3 – 1.4
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	( H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	( H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	


	Coil Serial Number

Pole Tip #2
	
	
	
	
	
	

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	1.3 – 1.4
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	( H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	( H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	


	Coil Serial Number

Pole Tip #3
	
	
	
	
	
	

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	1.3 – 1.4
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	( H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	( H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	


	Coil Serial Number

Pole Tip #4
	
	
	
	
	
	

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	1.3 – 1.4
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	( H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	( H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	


	Coil Serial Number

Pole Tip #5
	
	
	
	
	
	

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	1.3 – 1.4
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	( H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	( H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	


	Coil Serial Number

Pole Tip #6
	
	
	
	
	
	

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	1.3 – 1.4
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	( H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	( H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	




Inspector





Date
9.0
Lower Half Core Magnet Assembly

9.1
Transport the Lower Half core to the Magnet Assembly Area. Ensure the



Coil Cavity if facing upward.


9.2
Position the NSA Lower Half Core as shown below.  You are facing the lead end and



the Binding Post shall be on your right and closest to the lead end of the half core.
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Technician(s)





Date

X
9.3
Verify that the NSA Lower Half Core is position correctly



Lead Person





Date


9.4
Dry fit install coils as per below sequence:



Note:
Ensure coils are installed into core in the correct orientation.



Install Half Core Pole Tip #4 Coil w/2 ea Coil Spacer (MA-197517)



Install Half Core Pole Tip #5 Coil w/2 ea Coil Spacer (MA-197517)



Install Half Core Pole Tip #3 Coil w/2 ea Coil Spacer (MA-197517)



Ensure each  Coil Assembly is centered longitudinally with respect to the Lower Half Core.
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Technician(s)





Date


9.5
Verify coils are installed according to Magnet Assembly MD-197535



and all coil leads are in proper orientation.



Lead Person





Date


9.6
Remove the coils and spacers.


9.7
Apply Green Room Cure Epoxy (MA-116564) or approved equivalent onto

 the core pole tip area as shown below.



Note:
Ensure coil spacer (MA-197517) is installed and glued into position



Technician(s)





Date


9.8
Install coils into core cavity in the proper sequence and into the proper position.



Technician(s)





Date

X
9.9
Verify coils are positioned and located properly.



Lead Person





Date


9.10
Clamp coils into place as necessary and let epoxy cure for 24 hours.



Technician(s)





Date


9.11
Remove clamps, if necessary.



Technician(s)





Date

10.0
Upper Half Core Magnet Assembly

10.1
Transport the Upper Half core to the Magnet Assembly Area. Ensure the



Coil Cavity if facing upward.



Technician(s)





Date


10.2
Position the NSA Upper Half Core as shown below.  You are facing the lead end and
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the Binding Post shall be on your left and closest to the lead end of the half core.



Technician(s)





Date

X
10.3
Verify that the NSA Upper Half Core is position correctly



Lead Person





Date


10.4
Dry fit install coils as per below sequence:



Install Half Core Pole Tip #4 Coil w/2 ea Coil Spacer (MA-197517)



Install Half Core Pole Tip #5 Coil w/2 ea Coil Spacer (MA-197517)



Install Half Core Pole Tip #3 Coil w/2 ea Coil Spacer (MA-197517)



Ensure each  Coil Assembly is centered longitudinally with respect to the Upper Half Core.
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Technician(s)





Date


10.5
Verify coils are installed according to Magnet Assembly MD-197535



and all coil leads are in proper orientation.



Lead Person





Date


10.6
Remove the coils and spacers.



Technician(s)





Date


10.7
Apply room cure epoxy (filled as necessary) onto the core pole tip area as shown below.



Note:
Ensure coil spacer (MA-197517) is installed and glued into position


10.8
Install coils into core cavity in the proper sequence and into the proper position.



Technician(s)





Date

X
10.9
Verify coils are positioned and located properly.



Lead Person





Date


10.10
Clamp coils into place as necessary and let epoxy cure for 24 hours.



Technician(s)





Date


10.11
Remove clamps, if necessary.



Technician(s)





Date
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11.0
Lower Core Water Manifold
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11.1
Align coil conductors between coil #3 & #4 and perform the following:



Braze Conductors to Bottom Clamp Conductor (MA-197914) w/silfos.





Install Insulator Clamp (MA-197505) to magnet core by bonding with Sicomet 77.


11.2
Align coil conductors between coil #4 & #5 and perform the following:



Braze Conductors to Bottom Clamp Conductor (MA-197914) w/silfos.





Install Insulator Clamp (MA-197505) to magnet core by bonding with Sicomet 77.



Technician(s)





Date
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11.3
Insert Jumper-Conductor (MB-197511) into conductor leads coil #3 & #4



and braze joint using Easy flow #3..


11.4
Insert Jumper-Conductor (MB-197511) into conductor leads coil #4 & #5



and braze joint using Easy flow #3..



Technician(s)





Date

12.0
Upper Core Water Manifold
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12.1
Align coil conductors between coil #6 & #1 and perform the following:



Braze Conductors to Bottom Clamp Conductor (MA-197914) w/silfos.





Install Insulator Clamp (MA-197505) to magnet core by bonding with Sicomet 77.


12.2
Align coil conductors between coil #1 & #2 and perform the following:



Braze Conductors to Bottom Clamp Conductor (MA-197914) w/silfos.





Install Insulator Clamp (MA-197505) to magnet core by bonding with Sicomet 77.



Technician(s)





Date
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Technician(s)





Date


12.3
Insert Jumper-Conductor (MB-197511) into conductor leads coil #6 & #1



and braze joint using Easy flow #3..


12.4
Insert Jumper-Conductor (MB-197511) into conductor leads coil #1 & #2



and braze joint using Easy flow #3..



Technician(s)





Date

13.0
Magnet Assembly
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13.1
Install Pole Tip Spacers (MB-197178) (18 ea). Three Pole Tip Spacers per


sector.
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Note:
Ensure Pole Tip Spacers are installed correctly.

13.2
Install Keystock (MA-197641) ¼”Diam  X 7 3/8 long (2 ea) into lower half 



core key way groove



Technician(s)





Date

13.3
Install Upper Half Core Assy (MD-196567) onto Lower Half Core Assy (MD-197216)

13.4
Install Ferry Cap (MA-197647) (6ea) ½-13 X 4” long into Upper Half Core Tie Bar


with Hex Nut (MA-197640) (6 ea) and hand tighten.


Technician(s)





Date

X
13.5
Ensure the Pole Tip Spacers (MB-197178) (18 ea) are properly installed and positioned


correctly on the Pole Tips.


Lead Person





Date

13.6
Torque the bolts to 22 FT/LBS each using the sequence below for the


tightening pattern.

[image: image18.wmf]

Technician(s)





Date

14.0
Half Core Inspection

14.1
Perform an electrical inspection on the Upper and Lower Half Core



and record the results below.

Upper 

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

	Coil Resistance
	
	7.69 – 7.84
	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 

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

	Coil Resistance
	
	7.69 – 7.84
	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

15.0
Water Jumper Installation

15.1
Install Insulator Water Tubing (MA-197502) (1 ea) onto the Upper Half
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Core Assy  Tie Bar using Flat HD Screw (MA-197536 ) (2 ea).


15.2
Silver Plate the Clamp Conductor Threaded (MA-197506), Clamp 





Conductor (MA-197506)and Conductor


15.3
Place onto conductors from Coil Pole Tip #5 & Coil Pole Tip #6 



Clamp Conductor Threaded
 (MA-197506) (1 ea)



Clamp Conductor


 (MA-197504) (1 ea)
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Flat HD Screw (Allen Socket)
(MA-197539) (1 ea)


15.4
Epoxy cement Insulator Clamp (MA-197505) (1 ea) to the



back of Clamp Conductor Threaded.



Technician(s)





Date


15.5
Silver braze on Coil #5 & #6 Conductor ends, Male Elbow (MB-197508) (2 ea).



Note:
Ensure Male Elbow is parallel to the length of the magnet.



Technician(s)





Date


15.6
Install Water Jumper (MB-197512) (1 ea) onto the Male Elbows.



Technician(s)





Date


15.7
Secure Water Jumper to Insulator Water Tubing using the following:



¼” Spacer ((MA-220020) (1 ea)



Bar Clamping (MA-197503) ( 1 ea)



Washer (MA-197538) (1 ea)



Soc HD Cap Screw (MA-197538) (1 ea)



Technician(s)





Date

16.0
Power Flag/Bus Installation
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16.1
Weld onto the Magnet Upper and Lower Half Core Binding 





Post (MA-197501) (1ea/Half Core).



Weldor(s)





Date



Technician(s)





Date

16.2
Install onto Binding Post Binding Post Insulator (MA-197500) (2 ea) using



Soc HD Cap Screw (MA-197643).

16.3
Buss Flag Mounting Plate (MB-220048) (2 ea) using Socket HD Cap Screw



(MA-197648) (3 ea) per plate.

16.4
Form Coil Conductor from Coils #3 & #3 to the Upper and Lower Bus Flag Plate.

16.5
Braze Conductor to Bus Flag Mounting Plate using Silver Braze.





Technician(s)





Date

16.6
Install Bus Flag (MB-197510) (2 ea) onto Bus Flag Mounting Plate using


the following:


Washer Stn Stl (MA-197646) (8 ea)







Lockwasher (MA-197642) (8 ea)








Hex Nut (MA-197640) (8 ea)









Technician(s)





Date
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16.7
Install onto the coil conductor end Male Connector (MB-197507) (2 ea)




using Silver Braze.



Technician(s)





Date





Completed

17.0
Full Magnet Inspection

17.1
Perform an electrical and water flow/hydro inspection on the Full Magnet



and record the results below.

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

	Coil Resistance
	
	15.2 – 17.2 
	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


17.2
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).

Full Magnet Assembly

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

	∆P 60 PSI
	
	≥0.19 GPM
	
	
	
	

	∆P 100 PSI
	
	≥0.25 GPM
	
	
	
	


17.3
Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.

	Coil Location
	Pass
	Fail

	Full Magnet
	
	



17.4
Purge the Upper Half Magnet water passage using house air, until no water is present



in the manifold


17.5
Purge the Lower Half Magnet water passage using house air, until no water is present


in the manifold.



Inspector





Date

18.0
Painting the Magnet
18.1
Weigh the magnet using a under a hook scale or equivalent.  Record the magnet weight below.

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

	
	
	




Technician(s)





Date

18.2
Stencil the magnet serial number and weight (Lbs.) in ½” or 1" characters centered on both sides of the magnet as per Magnet Assembly (ME-388203) using Flat White Enamel Paint 

(Fermi stock 1825-1340 or equivalent). 

Note(s):
The magnet serial number is indicated at the base of this traveler.

Note(s):
Brady/Brother Labels may be substituted (See ProEng).

EXAMPLE

Small Sextupole

NSAXXX-0

MAGNET WEIGHT



Technician(s)





Date

18.3
Stencil the magnet serial number in ½” characters in the upper left hand corner on the Magnet Lead End and Return End using Flat White Enamel Paint (Fermi stock 1825-1340 or equivalent).

Note(s):
Brady/Brother Labels may be substituted (See ProEng).

18.5
Stencil the Ground Lug Hole ‘Magnet Ground’ with ½” characters using Flat White Enamel Paint  (Fermi stock 1825-1340 or equivalent).

Note(s):
Brady/Brother Labels may be substituted (See ProEng).


18.6
Install protective covers over the Water Supply Male Connectors to prevent damage in



shipping or storage. 



Technician(s)





Date


18.7
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet.  Place one label on the Lead End, Non-Manifold 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.
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Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

X
18.8
Perform the following:



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 Tevatron I Small Sextupole Magnet Assembly Traveler
 without Beam Tube (5520-TR-333707) 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





































Tevatron I Small Sextupole Magnet Assembly
Magnet Serial No.
 MERGEFIELD SerialNo - MERGEFIELD ReworkID 

without Beam Tube






Note(s):

 MERGEFIELD Notes 
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