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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 product/assembly with Green Herculite (Fermi stock # 1740-0100) when not being serviced or assembled.

2.0
Parts Kit List
2.1
No Part Kit.

Note(s):

If TSCB or TSDA Downstream Dummy.

Spool Box Serial # 

TS _____  _____  _____  _____  

Upstream Coil Serial #

DSQ  _____  _____  _____  _____

2.2 Update DSR.

Lead Person





Date

3.0
Radiation Survey
3.1
Before removing the spool box from the transportation vehicle, perform a radiation survey and record the maximum reading below.

Note(s):

If the device is more than radiation class 1, reject acceptance of device, unless there is a written authorization from the section head.




mR@ 1 FT



Technician(s)





Date

3.2
Using the spool transport fixture (ME-112396), remove the spool box from the transportation vehicle, place the spool box in the work area.


Technician(s)





Date

4.0
Incoming Visual Inspection

4.1
Perform these steps and check the appropriate Satisfactory, Unsatisfactory or N/A box.
1) Visually inspect the vacuum box for general integrity to include but not restricted to dings, dents, cracks, scratches, missing parts or any other questionable defects on the surface of the components.

Satisfactory

Unsatisfactory 

N/A


2) Visually inspect for the installation of the upstream insulating vacuum bellows protectors.

Satisfactory

Unsatisfactory 

N/A


3) Visually inspect for the installation of the correction coil lead stack protector

Satisfactory

Unsatisfactory 

N/A


4) Visually inspect for the installation of the 1(, 2(, and LN2 relief tube flange protectors plug cap (MA-124116).

Satisfactory

Unsatisfactory 

N/A


5) Visually inspect the 1(, 2( and LN2 relief tube flanges and relief tubes for dents, dings, scratches, obstructions, or any other questionable defects.

Satisfactory

Unsatisfactory 

N/A


6) Visually inspect the vacuum relief port shoulder bolts and springs for any obvious damage. Remove the shoulder bolts, sealing plate and O ring. Inspect the sealing side of the plate, O ring, and O ring groove for any damage. Clean the O ring and both sealing surfaces. Apply a light coating of vacuum grease to the O ring and reinstall. Clean and lubricate the threaded area of the shoulder bolts, and with the springs in position replace the sealing plate and shoulder bolts.

Satisfactory

Unsatisfactory 

N/A


7) Remove the cap from the CVI vacuum seal off valve and remove the valve. Inspect the O ring sealing surface and O ring, clean if necessary. Replace the valve and cap.

Satisfactory

Unsatisfactory 

N/A


8) Visually inspect for the installation of the upstream vacuum port plug caps.

Satisfactory

Unsatisfactory 

N/A


9) Visually inspect the upstream vacuum port sealing surfaces for any obvious damage.

Satisfactory

Unsatisfactory 

N/A


10) Visually inspect the correction coil lead stack vent and vacuum tube for any obvious damage

Satisfactory

Unsatisfactory 

N/A


11) Visually inspect the safety lead ceramics for cracks and loose ceramic to flange joints.

Satisfactory

Unsatisfactory 

N/A


12) Visually inspect the power lead terminal block and terminal box for missing, or cut coil leads

Satisfactory

Unsatisfactory 

N/A


13) Remove the upstream purge end can (MA-124983A) (salad bowl). Visually inspect the upstream 1(, 2(, beam tube and LN2 systems for the installation of the plug caps and for torn, melted, or missing super insulation.

Satisfactory

Unsatisfactory 

N/A


14) Visually inspect the upstream buss leads for damage, and any obvious damage to the cable insulation

Satisfactory

Unsatisfactory 

N/A


15) Visually inspect the following upstream systems the 1(, 2(, beam tube, insulating vacuum and LN2 system, for obstructions and damage to the sealing surfaces, including but not restricted to dents, dings and scratches.

Satisfactory

Unsatisfactory 

N/A


16) Visually inspect the upstream 1( and insulating vacuum system bellows for dings, dents, cracks, scratches or any other questionable defects

Satisfactory

Unsatisfactory 

N/A


17) Remove the downstream purge end can (MA-124983B) (salad bowl). Visually inspect the downstream 1(, 2(, beam tube and LN2 systems for the installation of the plug caps and for torn, melted, or missing super insulation.

Satisfactory

Unsatisfactory 

N/A


18) Visually inspect the downstream buss leads for damage to include frayed, missing, or cut super conducting cable and any obvious damage to the electrical insulation.

Satisfactory

Unsatisfactory 

N/A


19) Visually inspect the following downstream systems the 1(, 2(, beam tube, insulating vacuum and LN2 system, for obstructions and damage to the sealing surfaces, including but not restricted to dents, dings and scratches.

Satisfactory

Unsatisfactory 

N/A


20) Visually inspect the downstream 1(, 2(, beam tube, and LN2 system bellows for dings, dents, cracks, scratches or any other questionable defects

Satisfactory

Unsatisfactory 

N/A


21) Visually inspect the downstream and upstream single phase bellows assemblies for the integrity of the weld that fastens pin (MA-97651) to the downstream Female flange (MA-97652), or upstream Male flange (MA-97653). See example images on the next page

Satisfactory

Unsatisfactory 

N/A



Inspector





Date
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5.0
Electrical inspection

5.1
Perform a Resistance test on the coils as per (1620-ES-126941). 

	Upstream
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

	Quadrupole Lead 1-2
	
	240-280 (
	(
	
	
	

	Dipole Lead 3-4
	
	230-260 (
	(
	
	
	

	Sextupole Lead 5-6
	
	390-420 (
	(
	
	
	


Inspector





Date

5.2
Perform an Inductance and Quality Factor test as per (1620-ES-126941).
Note(s):

A Hewlett Packard 4284a or equivalent LCR meter is required for this test.

Equipment Serial Number: 






	Upstream
	Inductance
	Q Factor

	Frequency

100 Hz
	Limits
	Measurement
	Pass
	Fail
	Limits
	Measurement
	Pass
	Fail

	Quadrupole

Lead 1-2
	161 - 188 mH
	mH
	
	
	.271 -.319
	
	
	

	Dipole

Lead 3-4
	273 - 292 mH
	mH
	
	
	.509 -.563
	
	
	

	Sextupole

Lead 5-6
	404 - 425 mH
	mH
	
	
	.502 -.541
	
	
	




Inspector





Date

5.3
Perform a continuity test on receptacle #2 as per (1620-ES-126941).

Note(s):

TSA has no safety Leads. Not all spool boxes have safety leads. If the unit under test does not have safety leads, write N/A (not applicable) in the safety lead Row. 

Receptacle #2 Safety Leads
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Note(s):

Use any Multi-meter for this test. 

Resistance should be very small.

Equipment Serial Number: 






	Receptacle #2
	Measurement
	Pass
	Fail

	Pin 1 to Upper Safety Lead
	(
	
	

	Pin 1 to Upper Bus Lead
	(
	
	

	Pin 3 to Lower Safety Lead
	(
	
	

	Pin 3 to Lower Bus Lead
	(
	
	




Inspector





Date

5.4
Perform a continuity test on receptacle #3 as per (1620-ES-126941). 

Check this box if no Beamtube sniffer is installed

[image: image6.wmf]3.



RECEPTACLE #3

Note(s):

Use any Multi-meter for this test.

Equipment Serial Number: 






	Receptacle #3
	Limit
	Measurement
	Pass
	Fail
	No Heaters or TC Installed

	Pin B to C
	50 Ω - 60 Ω
	(
	
	
	

	Pin F to G
	50 Ω - 60 Ω
	(
	
	
	

	Pin D to E
	1 Ω - 3 Ω
	(
	
	
	

	Pin B to Ground
	>((
	(
	
	
	

	Pin F to Ground
	>((
	(
	
	
	



Inspector
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5.5
Perform a four wire Resistance measurement of the T-1 and T-2 thermocouples, (receptacle #1) as per (1620-ES-126942 or 1620-ES-126941).
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RECEPTACLE #1

Note(s):

A Hewlett Packard 3457A or equivalent is required for this test.

Equipment Serial Number: 







T1 Serial Number: 







T2 Serial Number: 





	Receptacle #1
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

	T1
	Low 18 Ω

High 22 Ω
	(
	
	
	(

	T2
	Low 18 Ω

High 22 Ω
	(
	
	
	(



Inspector
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5.6
Perform a 20 MΩ test as per (1620-ES-126942 or 1620-ES-126941).

Note(s):

A Hewlett Packard 3457A or equivalent is required for this test.
Equipment Serial Number: 






	Test Points
	Limit
	Pass
	Fail
	Out of Tolerance

	Upper Bus to Ground
	>20MΩ
	
	
	Ω

	Lower Bus to Ground
	>20MΩ
	
	
	Ω

	Upper to Lower Bus
	>20MΩ
	
	
	Ω

	Lead One to Ground
	>20MΩ
	
	
	Ω

	Lead Three to Ground
	>20MΩ
	
	
	Ω

	Lead Five to Ground
	>20MΩ
	
	
	Ω

	Lead One to Lead Three
	>20MΩ
	
	
	Ω

	Lead One to Lead Five
	>20MΩ
	
	
	Ω

	Lead Three to Lead Five
	>20MΩ
	
	
	Ω




Inspector
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5.7
Perform a Nitrogen Hi-Pot as per (ES-126941).

Note(s):

Purge with Nitrogen for 10 min before Hi-Pot.
	
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

	Upper Bus to Ground
	
	< 5 (A @ 3 kV
	µA
	
	
	

	Lower Bus to Ground
	
	< 5 (A @ 3 kV
	µA
	
	
	

	Upper to Lower Bus
	
	< 5 (A @ 3 kV
	µA
	
	
	

	Lead One to Ground
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Three to Ground
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Five to Ground
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead One to Lead Three
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead One to Lead Five
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Three to Lead Five
	
	< 5 (A @ 1 kV
	µA
	
	
	




Inspector





Date

5.7
Perform a Coil polarity test.

Note(s):

A Hall Effect Probe is required for this test.

Equipment Serial Number: 






Note(s):

Odd numbered leads are positive.  Even numbered leads are negative

Ref. Print 1620-ME-124910.

	Hall Probe Serial Number:   000778

	Coil Lead Numbers

Coil Type
	Polarity Correct
	Polarity Incorrect
	Circle Coil Rotation
	Reference Print 1620-ME-124910. Is the Coil rotation correct for the magnet serial number?

Circle one

	Leads 1-2

Quadrupole
	
	
	Normal          Skew
	Yes                 No

	Leads 3-4

Dipole
	
	
	Normal          Skew
	Yes                 No

	Leads 5-6

Sextupole
	
	
	Normal          Skew
	Yes                 No


	Spool Type
	Upstream
	Downstream
	Safety Leads
	Power Leads
	Slot Length
	Beam Position Monitor

	
	Inner
	Middle
	Outer
	Inner
	Middle
	Outer
	
	
	
	

	A
	DSQ1
	NONE
	No
	None
	43
	None

	
	2P
	6P
	4P
	
	
	
	
	

	B
	DSQ2
	NONE
	Yes
	None
	43
	None

	
	S-2P
	6P
	4P
	
	
	
	
	

	BA
	DSQ2
	BYPASS
	Yes
	None
	72
	None

	
	S-2P
	6P
	4P
	
	
	
	
	

	CB
	DSQ1
	DUMMY
	No
	None
	72
	None

	
	2P
	6P
	4P
	
	
	
	
	

	DA
	DSQ2
	DUMMY
	Yes
	None
	72
	None

	
	S-2P
	6P
	4P
	
	
	
	
	

	H
	DDQ
	NONE
	No
	5000
	49.91
	Upstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	VERT

	HA
	DDQ
	NONE
	No
	5000
	49.91
	Upstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	VERT

	HH
	DDQ
	NONE
	No
	5000

High Temp
	49.91
	Upstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	VERT

	I
	30”  DD
	BYPASS

Slot   29   1/2
	No
	None
	~84
	None

	
	2P
	S-2P
	None
	
	
	
	
	

	IA
	30”  DD
	BYPASS

Slot   70   1/2
	No
	None
	~125
	None

	
	2P
	S-2P
	None
	
	
	
	
	

	J
	T-6  QUAD
	DSQ1
	Yes
	*5000
	72
	None

	
	
	2P
	6P
	4P
	
	
	
	

	K
	T-6  QUAD
	DSQ2
	Yes
	*5000
	72
	None

	
	
	S-2P
	6P
	4P
	
	
	
	

	L
	30”  DD
	NONE
	Yes
	5000
	56.149
	Downstream

	
	2P
	S-2P
	None
	
	
	
	
	HOR/VERT

	M
	S-5 QUAD
	DSQ1
	Yes
	*2000
	72
	None

	
	
	2P
	6P
	4P
	
	
	
	

	N
	S-5 QUAD
	DSQ1
	Yes
	*2000
	72
	None

	
	
	S-2P
	6P
	4P
	
	
	
	

	P
	DDQ
	NONE
	Yes
	5000
	56.149
	Downstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	HOR/VERT

	R
	NONE
	NONE
	No
	5000
	36
	NONE

	S
	DDQ
	NONE
	No
	None
	49.91
	Upstream

	
	2P
	S-2P
	S-4P
	
	
	
	
	VERT


*These Power Leads Power the Upstream Corrector
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6.0
Beam Tube Sniffer Identification
6.1 
Identify the type of Beam Tube Sniffer, and check the appropriate box below. 

Picture #1 with weld bead BOX #1




(skip step # 7.0)

Picture#2 with silver soldered braid BOX #2
(perform step# 7.0)

If no upgrade is ordered check box #3 and proceed to the next inspection step. 

 EMBED Word.Picture.8  




Inspector





Date

7.0
Beam Tube Sniffer Upgrade.

7.1
Attach the helium leak check label from material control as per (1620-ES-126945).

Note(s):

All applicable ES&H and radiation safety guidelines are to be followed during the removal and installation of the Beam Tube Sniffer.

	Determination of Detectable Leak

	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	_______x E-8
	______x E-_

	
	
	
	
	
	_______x E-8
	_____x E-__




Technician(s)





Date

7.2
Perform a pre-installation continuity test on the Beam Tube Sniffer as per

 (1620-ES-126942 or1620-ES-126941). 

[image: image10.wmf]3.



RECEPTACLE #3

Note(s):

Use any Multi-meter for this test.

Equipment Serial Number: 






	Receptacle #3
	Limit
	Measurement
	Pass
	Fail
	No Heaters or TC Installed

	Pin B to C
	50 Ω - 60 Ω
	(
	
	
	

	Pin F to G
	50 Ω - 60 Ω
	(
	
	
	

	Pin D to E
	1 Ω - 3 Ω
	(
	
	
	

	Pin B to Ground
	>((
	(
	
	
	

	Pin F to Ground
	>((
	(
	
	
	



Inspector





Date

7.3
Remove the old Beam Tube Sniffer and prepare the new Beam Tube Sniffer for installation as per 1620-ES-126945.


Technician(s)





Date

7.4
Install and weld the Beam Tube Sniffer to the Beam Tube only as per (1620-ES-126945).


Welder






Date


Technician(s)





Date

7.5
Perform a weld inside diameter go no/go (2.650") check as per (1620-ES-126945) on the Beam Tube Assembly.

	
	Limit
	Reading
	Pass
	Fail
	Out of Tolerance

	Beam Tube Diameter
	(2.650"
	
	
	
	



Technician(s)





Date

7.6
Perform a helium leak check on the Beam Tube/Sniffer as per (1620-ES-126240).

	Determination of Detectable Leak

	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	_______x E-8
	_____x E-__

	
	
	
	
	
	_______x E-8
	_____x E-__



Inspector





Date

7.7
Install and weld the Beam Tube Bellows, Adapter Plate, and Rotatable Conflat Flange as per (1620-ES-126945).



Weldor






Date



Technician(s)





Date

7.8
Perform a helium leak check on the Beam Tube Sniffer /Beam Tube Assy /Bellows as per (1620-ES-126240).

	Determination of Detectable Leak

	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	_______x E-8
	_____x E-__

	
	
	
	
	
	_______x E-8
	_____x E-__




Inspector





Date

7.9
Install the Beam Tube Sniffer electrical leads to pin connector # 3.



Technician(s)





Date

7.10
Perform a post installation continuity test on the Beam Tube Sniffer as per

 (1620-ES-126942 or 1620-ES-126941). 

[image: image11.wmf]3.



RECEPTACLE #3

Note(s):

Use any Multi-meter for this test.

Equipment Serial Number: 






	Receptacle #3
	Limit
	Measurement
	Pass
	Fail
	No Heaters or TC Installed

	Pin B to C
	50 Ω - 60 Ω
	(
	
	
	

	Pin F to G
	50 Ω - 60 Ω
	(
	
	
	

	Pin D to E
	1 Ω - 3 Ω
	(
	
	
	

	Pin B to Ground
	>((
	(
	
	
	

	Pin F to Ground
	>((
	(
	
	
	



Inspector
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7.11
Perform a Final helium leak check on the Beam Tube Sniffer /Beam Tube Assembly/Bellows as per (1620-ES-126893). 

	Determination of Detectable Leak

	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	_______x E-8
	_____x E-__

	
	
	
	
	
	_______x E-8
	_____x E-__




Inspector





Date

8.0
2( Relief Flange Upgrade
8.1
Measure the outside diameter of the 2( Relief Flange and check the appropriate box.

The 2( Relief Flange is 2.516"

Proceed to Step 8.2

The 2( Relief Flange is 2.875"

Proceed to Step 9.0

No upgrade has been ordered

Proceed to Step 9.0


Inspector





Date

8.2
Install and weld the 2( Relief Flange as per (1620-ES-126944).


Weldor






Date


Technician(s)





Date

8.3
Perform a Helium Leak Test as per 1620-ES-126894 of the 2( Relief Flange as per (1620-ES-126944).

	Determination of Detectable Leak

	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	_______x E-8
	_____x E-__

	
	
	
	
	
	_______x E-8
	_____x E-__




Inspector





Date

9.0
Helium Vacuum Leak Check and Hi-Pot
9.1
Perform a leak test using one of the following  ES's (1620-ES-126873,


 or 1620-ES-126892, or 1620-ES-126893, or 1620-ES-126894)

Note(s):

Install electrical insulators as per 1620-ES-126941. 

	Determination of Detectable Leak

	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	_______x E-8
	_____x E-__

	
	
	
	
	
	_______x E-8
	_____x E-__




Inspector





Date

9.2
Perform a helium Hi-Pot as per (ES-126941).

	
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

	Upper Bus to Ground
	
	< 5 (A @ 1.5 KV
	µA
	
	
	

	Lower Bus to Ground
	
	< 5 (A @ 1.5 KV
	µA
	
	
	

	Upper to Lower Bus
	
	< 5 (A @ 1.5 KV
	µA
	
	
	

	Lead One to Ground
	
	< 5 (A @ 0.5 KV
	µA
	
	
	

	Lead Three to Ground
	
	< 5 (A @ 0.5 KV
	µA
	
	
	

	Lead Five to Ground
	
	< 5 (A @ 0.5 KV
	µA
	
	
	

	Lead One to Lead Three
	
	< 5 (A @ 0.5 KV
	µA
	
	
	

	Lead One to Lead Five
	
	< 5 (A @ 0.5 KV
	µA
	
	
	

	Lead Three to Lead Five
	
	< 5 (A @ 0.5 KV
	µA
	
	
	




Inspector





Date

9.3
Perform a snoop test on the Correction Coil Lead Stack Torlon Tube Assemblies and the safety lead ceramics.



Inspector





Date

10.0
Safety Lead Flow Testing
10.1
Perform a flow test on the safety leads as per (1620-ES-126897).

Note(s):

TSA has no safety lead. Not all spool boxes have safety leads. If the unit under test does not have safety leads, write N/A (not applicable) in the no safety lead column. 

The minimum flow rate is 2 S.C.F.H.

Equipment Serial Number: 






	Flow Rate
	S.C.F.H.
	Pass
	Fail
	No Safety Leads

Not Applicable (N/A)

TSA

	Upper Safety Lead
	S.C.F.H.
	
	
	

	Lower Safety Lead
	S.C.F.H.
	
	
	




Inspector





Date

10.2 Update DSR.

Lead Person





Date

10.3 Take a picture of the magnet and store in OnBase.



Inspector





Date

11.0
Production Complete
11.1
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, 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







TSA/TSB/TSBA Incoming Inspection

Magnet Serial No.

«SerialNo»-«ReworkID»


Note(s):

«Notes»
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T1 Pin out







G - I+







B – V-







H - I-







A – V+







T2 Pin out







F- I+







C- V+







E - I-







D - V-
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