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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.  For handling of the laminations during the stacking operation Nitrile Rubber Gloves (MA-274981 or equivalent) may be used.

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
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.6
Cover the assembly 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 this traveler.



Process Engineering/Designee



Date

3.0
Quench Stopper, US and DS Assembly Installation

3.1
Visual inspection of U.S. single-phase assembly MD-125041 for defects.



Technician(s)





Date


3.2
Previous leak test of U.S. single-phase assembly MD-125041 per ES-107240.


 EMBED Word.Picture.8  




Technician(s)





Date


3.3
Visual inspection of quench stopper assembly MD-125042 for defects.



Inspector





Date

3.4
Continuity test of quench stopper assembly (MD-125042).

	Quench Stopper Continuity
	Pass
	Fail

	Brown wire to 

Upper Buss Leads
	
	

	Red Wire to Lower Buss Leads
	
	




Inspector





Date


3.5
Clean single-phase assembly with alcohol per ES-212671.



Technician(s)





Date

3.6
Insulate two-phase tube MB-124602 with Kapton MA-125325 where it will pass over the quench stoppers MC-124091. Secure with Kevlar yarn C-124185.



Technician(s)





Date

3.7
Tin quench stopper buss bars MB-124638. Use Solder (C-124280?) and Kester formula 1544 Flux.



Technician(s)





Date

3.8
Wrap the Upstream Main Power Lead with glass insulation tape MA-125653 for 3" where lead enters and exits U.S. lead tube MA-124972. Secure end with Kevlar yarn C-124185 and Locktite "Quickset 404" C-103925.



Technician(s)





Date

3.9
Insert the U.S. main power leads (MA-124544) into the U.S. Power lead tube. Secure quench stopper to bottom plate with screws MA-125345 and lock washers MA-125648 (4 ea. req.)



Note(s):

When inserting this lead ensure that the upper buss lead is on top and the lower buss lead is on the bottom.



Technician(s)





Date


3.10
Visual inspection of D.S. single-phase assembly MD-125043 for defects.



Technician





Date


3.11
Previous leak test of D.S. single-phase assembly MD-125043 per ES-107240.
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Technician(s)





Date


3.12
Clean D.S. single-phase assembly and power lead tube with alcohol per ES-212671.



Technician(s)





Date

3.13
Wrap lead with glass insulation tape MA-125653 for 3" where lead enters and exits D.S. lead tube MA-124975. Secure end with Kevlar yarn C-124185 and Locktite "Quickset 404" C-103925.



Technician(s)





Date

3.14
Insert the D.S. main power leads MA-124544 into the D.S. power lead tube MA-124975.  Insert 2Ø tube MB-124569 into two-phase hole.  Align and weld the lead flow restrictor in place.



Note(s):

When inserting this lead ensure that the upper buss lead is on top and the lower buss lead is on the bottom.



Technician(s)





Date

3.15
Install instrument wire conduit MC-125344 and weld per ES-107230. Feed voltage tap wires through the conduit.



Technician(s)





Date



Weldor






Date


3.16
Perform a visual inspection of the voltage tap instrumentation tube assembly MC-124634 for defects. 



Inspector





Date

3.17
Previous leak test of the voltage tap instrumentation tube assembly MC-124634 per ES-107240
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Technician





Date

3.18
Align and weld MC- 124634 Voltage tap instrumentation tube to the single phase Box per MD-125647 and ES-107230. Feed voltage tap wires through instrumentation tube.



Technician(s)





Date



Weldor






Date


3.19
Cut the Downstream 2Ø Tube (MA-124602) 12 1/16” from the Downstream 1 Ø End Plate


Technician(s)





Date

3.20
Align and tack weld MD-125043 D.S. and MD-125042 U.S. single-phase assemblies at the bottom and the back side (Using a dummy stack spacer plate to maintain the proper alignment). Do not tack weld inside of the box. Weld the two-phase tube to the single-phase box plate. (Use proper purging.) Install and align MC-124449 G-10 support ring on the D.S. single phase Tube Per MD-125647.



Technician(s)





Date



Weldor






Date

3.21
Tin and Trim the US and the DS Buss leads and install the US and the DS lead holders (MA-124987) and lead holder cover (MA-124986). Fasten with pop rivets MA-125780



Technician(s)





Date


3.22
Electrical test of quench stopper assembly (MD-125042).

	Quench Stopper Continuity
	Pass
	Fail

	Brown wire to 

Upper Buss Leads
	
	

	Red Wire to Lower Buss Leads
	
	


	
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

	Upper Buss to Ground
	
	< 5 (A @ 5 kV
	µA
	
	
	

	Lower Buss to Ground
	
	< 5 (A @ 5 kV
	µA
	
	
	

	Upper to Lower Buss
	
	< 5 (A @ 5 kV
	µA
	
	
	




Inspector





Date

3.23
Using a positioning tool, install and solder Braids MA-125094 from the D.S. single phase can, wrapping around the two phase and to the Power Lead tubes per MD-125647 and clean as required.



Technician(s)





Date

4.0
Correction Coil Beam Tube Installation

4.1
Clean correction coil/beam tube assembly MD-125045.  Remove rust from laminations and wipe clean the inside of single-phase cans and the magnet cores with alcohol per ES-107228. 



US coil serial #




DS coil serial #






Technician(s)





Date

4.2
Perform a resistance test.
	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 (
	(
	
	
	


	Downstream
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

	Sextupole Lead 7-8
	
	300-350 (
	(
	
	
	

	Quadrupole Lead 9-10
	
	240-280 (
	(
	
	
	

	Octupole Lead 11-12
	
	290-340 (
	(
	
	
	



4.3
Perform an Inductance and Quality Factor test using a Hewlet Packard 4284a.

	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
	
	
	

	Downstream
	Inductance
	Q Factor

	Frequency

100 Hz
	Limits
	Measurement
	Pass
	Fail
	Limits
	Measurement
	Pass
	Fail

	Sextupole

Lead 7-8
	251 – 291 mH
	mH
	
	
	.407 -.477
	
	
	

	Quadrupole

Lead 9-10
	129 – 209 mH
	mH
	
	
	.215 -.356
	
	
	

	Octupole

Lead 11-12
	177 – 211 mH
	mH
	
	
	.339 -.410
	
	
	



4.4
Perform a 20 MΩ Test.
	
	Equipment Serial Number
	Limit
	Pass
	Fail
	Out of Tolerance

	Upper Bus to Ground
	
	> 20 MΩ
	
	
	

	Lower Bus to Ground
	
	> 20 MΩ
	
	
	

	Upper to Lower Bus
	
	> 20 MΩ
	
	
	

	Lead One to Ground
	
	> 20 MΩ
	
	
	

	Lead Three to Ground
	
	> 20 MΩ
	
	
	

	Lead Five to Ground
	
	> 20 MΩ
	
	
	

	Lead Seven to Ground
	
	> 20 MΩ
	
	
	

	Lead Nine to Ground
	
	> 20 MΩ
	
	
	

	Lead Eleven to Ground
	
	> 20 MΩ
	
	
	

	Lead One to Lead Three
	
	> 20 MΩ
	
	
	

	Lead One to Lead Five
	
	> 20 MΩ
	
	
	

	Lead One to Lead Seven
	
	> 20 MΩ
	
	
	

	Lead One to Lead Nine
	
	> 20 MΩ
	
	
	

	Lead One to Lead Eleven
	
	> 20 MΩ
	
	
	

	Lead Three to Lead Five
	
	> 20 MΩ
	
	
	

	Lead Three to Lead Seven
	
	> 20 MΩ
	
	
	

	Lead Three to Lead Nine
	
	> 20 MΩ
	
	
	

	Lead Three to Lead Eleven
	
	> 20 MΩ
	
	
	

	Lead Five to Lead Seven
	
	> 20 MΩ
	
	
	

	Lead Five to Lead Nine
	
	> 20 MΩ
	
	
	

	Lead Five to Lead Eleven
	
	> 20 MΩ
	
	
	

	Lead Seven to Lead Nine
	
	> 20 MΩ
	
	
	

	Lead Seven to Lead Eleven
	
	> 20 MΩ
	
	
	

	Lead Eleven to Lead Nine
	
	> 20 MΩ
	
	
	



4.5
Perform a Nitrogen Hi-Pot.

	
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

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

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

	Upper to Lower Bus
	
	< 5 (A @ 5 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 Seven to Ground
	
	< 5 (A @ 1 kV
	µA
	
	
	

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

	Lead Eleven 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 One to Lead Seven
	
	< 5 (A @ 1 kV
	µA
	
	
	

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

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

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

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

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

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

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

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

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

	Lead Seven to Lead Nine
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Seven to Lead Eleven
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Eleven to Lead Nine
	
	< 5 (A @ 1 kV
	µA
	
	
	




Inspector





Date

4.6
Visual inspection of correction coil/beam tube assembly. MD-125045. Inspect surface of beam tube flange for defects.



Inspector





Date

4.7
Insert correction coil/beam tube assembly MD-125045 into single-phase assembly. Be careful not to damage leads during insertion.

Note(s):

Split the difference between the single-phase assembly and the coils.  Measure from the Coils, not the laminations



Technician(s)





Date

4.8
Align and anchor the correction coil/beam tube assembly to the single phase box using anchors MA-125349.



Note(s):

Do not use the beam tube to twist the correction coil/beam tube assembly inside the single-phase box.



Technician(s)





Date

4.9
Perform a Resistance test on the coils. 

	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 (
	(
	
	
	


	Downstream
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

	Sextupole Lead 7-8
	
	300-350 (
	(
	
	
	

	Quadrupole Lead 9-10
	
	240-280 (
	(
	
	
	

	Octupole Lead 11-12
	
	290-340 (
	(
	
	
	


4.10
Perform an Inductance and Quality Factor test using a Hewlett Packard 4284a or equivalent LCR meter.

	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
	
	
	

	Downstream
	Inductance
	Q Factor

	Frequency

100 Hz
	Limits
	Measurement
	Pass
	Fail
	Limits
	Measurement
	Pass
	Fail

	Sextupole

Lead 7-8
	251 – 291 mH
	mH
	
	
	.407 -.477
	
	
	

	Quadrupole

Lead 9-10
	129 – 209 mH
	mH
	
	
	.215 -.356
	
	
	

	Octupole

Lead 11-12
	177 – 211 mH
	mH
	
	
	.339 -.410
	
	
	


4.11
Perform a 20 MΩ test.

	
	Equipment Serial Number
	Limit
	Pass
	Fail
	Out of Tolerance

	Upper Bus to Ground
	
	> 20 MΩ
	
	
	

	Lower Bus to Ground
	
	> 20 MΩ
	
	
	

	Upper to Lower Bus
	
	> 20 MΩ
	
	
	

	Lead One to Ground
	
	> 20 MΩ
	
	
	

	Lead Three to Ground
	
	> 20 MΩ
	
	
	

	Lead Five to Ground
	
	> 20 MΩ
	
	
	

	Lead Seven to Ground
	
	> 20 MΩ
	
	
	

	Lead Nine to Ground
	
	> 20 MΩ
	
	
	

	Lead Eleven to Ground
	
	> 20 MΩ
	
	
	

	Lead One to Lead Three
	
	> 20 MΩ
	
	
	

	Lead One to Lead Five
	
	> 20 MΩ
	
	
	

	Lead One to Lead Seven
	
	> 20 MΩ
	
	
	

	Lead One to Lead Nine
	
	> 20 MΩ
	
	
	

	Lead One to Lead Eleven
	
	> 20 MΩ
	
	
	

	Lead Three to Lead Five
	
	> 20 MΩ
	
	
	

	Lead Three to Lead Seven
	
	> 20 MΩ
	
	
	

	Lead Three to Lead Nine
	
	> 20 MΩ
	
	
	

	Lead Three to Lead Eleven
	
	> 20 MΩ
	
	
	

	Lead Five to Lead Seven
	
	> 20 MΩ
	
	
	

	Lead Five to Lead Nine
	
	> 20 MΩ
	
	
	

	Lead Five to Lead Eleven
	
	> 20 MΩ
	
	
	

	Lead Seven to Lead Nine
	
	> 20 MΩ
	
	
	

	Lead Seven to Lead Eleven
	
	> 20 MΩ
	
	
	

	Lead Eleven to Lead Nine
	
	> 20 MΩ
	
	
	


4.12
Perform a Nitrogen Hi-Pot.

	
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

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

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

	Upper to Lower Bus
	
	< 5 (A @ 5 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 Seven to Ground
	
	< 5 (A @ 1 kV
	µA
	
	
	

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

	Lead Eleven 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 One to Lead Seven
	
	< 5 (A @ 1 kV
	µA
	
	
	

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

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

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

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

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

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

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

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

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

	Lead Seven to Lead Nine
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Seven to Lead Eleven
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Eleven to Lead Nine
	
	< 5 (A @ 1 kV
	µA
	
	
	




Inspector





Date

5.0
US and DS Single Phase Assembly Installation

5.1
Visual inspection of U.S. single phase bellows assembly MD-125046 for defects.



Inspector





Date

5.2
Previous leak test of U.S. single phase bellows assembly MD-125046 per ES-107240.


 EMBED Word.Picture.8  




Technician(s)





Date


5.3
Visual inspection of U.S. two-phase tube assembly MB-124598 for defects.



Inspector





Date


5.4
Previous leak test of U.S. two-phase tube assembly MB-124598 per ES-107240.
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Technician(s)





Date


5.5
Visual inspection of D.S. single phase bellows assembly MD-106980 for defects.



Inspector





Date

5.6
Previous leak test of D.S. single phase bellows assembly MD-106980 per ES-107240.
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Technician(s)





Date

5.7
Align U.S. single-phase bellows assembly MD-125046, single phase can flange MC-124578 and U.S. two-phase tube assembly MB-124598 using alignment fixture ME-160004. Tack weld in place



Technician(s)





Date



Weldor






Date


5.8
Align and Tac Weld the DS Can Flange (ME-124578).



Technician(s)





Date

5.9
Visual inspection of Radial Patch Assembly (MC-291359) for defects.



Inspector





Date

5.10
Previous leak test of Radial Patch Assembly (MC-291359) per ES-107240.
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Technician(s)





Date

5.11
Align the Radial Patch and weld in place.



Technician(s)





Date



Weldor






Date

5.12
Align and weld the D. S. single phase bellows assembly MD-106980 to the ADT Tube (MC-291326).


Technician(s)





Date



Weldor






Date

5.13
Perform a Nitrogen Hi-Pot.

	
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

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

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

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




Inspector





Date

6.0
Resistor Assembly Installation

6.1
Visual inspection of resistor tube assembly MD-125093 for defects.



Inspector





Date

6.2
Previous leak test of resistor tube assembly MD-125093 per ES-107240.
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Technician





Date

6.3
Perform a four wire Resistance measurement of the T-1 and T-2 thermocouples, (receptacle #1).


[image: image1.wmf]Part#MD125093

T1 Pin out
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– V-

H - I-

A 

– V+

T2 Pin out

F- I+

C- V+
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TC TEST POINTS
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Note(s):

A Valhalla 4300B or equivalent is required for this test.




Use in the 20 mV - 1 mA position




Do not leave powered for more than 10 seconds.

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





Date

6.4
Align and weld MD-125093 Resister tube sub-assembly to the single phase Box per MD-125647 and ES-107230.



Technician(s)





Date



Weldor






Date

6.5
Perform a four wire Resistance measurement of the T-1 and T-2 thermocouples, (receptacle #1).


[image: image2.wmf]Part#MD125093
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RECEPTACLE #1

Note(s):

A Valhalla 4300B or equivalent is required for this test.




Use in the 20 mV - 1 mA




Do not leave powered for more than 10 seconds.

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





Date

6.6
Install G-10 Potting cup MA-97679 over voltage tap wires. Solder the voltage tap wires into the 4 pin Receptacle C-124809 per wiring schematic and clean. Glue the potting cup to the receptacle with "Loctite 404" C-103925. Fill the potting cup with Stycast MA-125300.



Technician(s)





Date

6.7
After Stycast has cured overnight, install "O" Ring MA-97656 and fasten the receptacle with 4-40 Screws C-97598 and #4 lock washers MA-125080.



Technician(s)





Date


6.8
Visual inspection of correction lead stack assembly MD-125642 for defects.



Inspector





Date


6.9
Perform a continuity test on the correction lead stack assembly (MD-125642).

	Top to Bottom
	Pass
	Fail

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	




Inspector





Date

6.10
Previous leak test of correction lead stack assembly. MD-125642.
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Inspector





Date


6.11
Connect correction coil leads to bottom terminals of correction lead stack assembly MD-125642 per wiring schematic and solder the connections.  (Do not remove numbered tags.)



Technician(s)





Date


6.12
Perform a polarity test.

	Hall Probe Serial Number:   000778

	Upstream Coil Serial Number:

	Odd numbered leads are positive.  Even numbered leads are negative.

Ref. dwg. 1620-ES-124910

	Coil Lead Numbers

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

	Leads 1-2

Quadrupole
	
	
	Normal          Skew
	Yes        No

	Leads 3-4

Dipole
	
	
	Normal          Skew
	Yes        No

	Leads 5-6

Sextupole
	
	
	Normal          Skew
	Yes        No

	Downstream Coil Serial Number:

	Leads 7-8

Sextupole
	
	
	Normal          Skew
	Yes        No

	Leads 9-10

Quadrupole
	
	
	Normal          Skew
	Yes        No

	Leads 11-12

Octupole
	
	
	Normal          Skew
	Yes        No


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

	
	Inner
	Middle
	Outer
	Inner
	Middle
	Outer
	
	
	
	

	C
	DSQ1
	OSQ1
	No
	None
	72
	None

	
	2P
	6P
	4P
	8P
	S-6P
	S-4P
	
	
	
	

	CA
	DSQ1
	OSQ1
	Yes
	None
	72
	None

	
	2P
	6P
	4P
	8P
	S-6P
	S-4P
	
	
	
	

	CB
	DSQ1
	DUMMY
	No
	None
	72
	None

	
	2P
	6P
	4P
	
	
	
	
	

	D
	DSQ2
	OSQ1
	Yes
	None
	72
	None

	
	S-2P
	6P
	4P
	8P
	S-6P
	S-4P
	
	
	
	

	DA
	DSQ2
	DUMMY
	Yes
	None
	72
	None

	
	S-2P
	6P
	4P
	
	
	
	
	

	DR
	DSQ2
	OSQ1
	Yes
	None
	72
	None

	
	S-2P
	6P
	4P
	8P
	S-6P
	S-4P
	
	
	
	

	E
	DSQ1
	OSQ2
	No
	None
	72
	None

	
	2P
	6P
	4P
	8P
	6P
	4P
	
	
	
	

	F
	DSQ2
	OSQ2
	Yes
	None
	72
	None

	
	S-2P
	6P
	4P
	8P
	6P
	4P
	
	
	
	

	FR
	DSQ2
	OSQ2
	Yes
	None
	72
	None

	
	S-2P
	6P
	4P
	8P
	6P
	4P
	
	
	
	

	G
	DSQ1
	OSQ3
	No
	None
	72
	None

	
	2P
	6P
	4P
	8P
	6P
	S-4P
	
	
	
	


Upstream:
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Downstream:
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Inspector





Date


6.13
Position correction lead stack assembly. MD-125642, single-phase box top plate MB-124305 and single-phase box lower front plate MB-124304. Tack weld in place



Technician(s)





Date



Weldor






Date

7.0
Installation of Safety Lead MD-125044 Sub-Assembly
7.1
Position single-phase assembly on assembly arbor and stands. Align and weld safety lead support to the single-phase box using fixture per ES-107230



Technician(s)





Date



Weldor






Date

7.2
Mount the safety lead assembly. MD-125044.  Align and tack weld the plate MB-124444 to the single-phase box using the aligning fixture ME-123386 and MB-125095 safety lead box.  Secure the safety lead to MA-124693 Support bar with MA-125689 Coil Separator, MA-124691 Spacer, MA-124694 Bolt bar and MA-125328 Screws.



Technician(s)





Date

7.3
Remove box MB-125095. Install Copper rivets MA-125715 into the SAFETY LEAD and the Quench stopper bars. Temporarily install bar lead insulator MB-124981 and bar insulator MA-124976. Secure with Screws MA-125650, Nuts MA-125329 and Star Washers MA-125652. Pull down Insulator tube MA-124996 into Isolator plate MA-124993. Reinstall Box MB-125095 and secure with clamps.



Technician(s)





Date

7.4
Remove the temporarily installed, junction box and joint insulator.  Fasten the rivets MA-125715. Solder and clean the joints.  Fasten Insulator tubes MA-124996 into Plate MA-124993, with "Loctite 404" Adhesive C-103925.



Note(s):


Ensure the Safety Leads and the Quench Stopper Lead Bars have Mechanical Connection on 3 sides of the Bars and Leads.



Technician(s)





Date


7.5
Visual inspection of safety lead and the quench stopper solder joints.



Inspector





Date

7.6
Reinstall MB-124981 Insulator and fasten to the MA-124993 Cover plate with MA-125650 Screws, MA-125329 Nuts and MA-125652 Star washers.



Technician(s)





Date

7.7
Install, align and tack weld MB-125095 Junction box to the single phase Box per 1620-MD-125647



Technician(s)





Date



Weldor






Date

8.0
Single Phase Relief Tube Installation


8.1
Visual inspection of single-phase relief tube assembly MD-124588 for defects.



Inspector





Date

8.2
Previous leak test of single-phase relief tube assembly MD-124588 per ES-107240.


 EMBED Word.Picture.8  




Technician





Date

8.3
Position single-phase relief tube assembly MD-124588 using alignment fixture ME-123386 and weld per ES-107230. 



Technician(s)





Date



Weldor






Date

8.4
Align D.S. beam tube flange MB-106738 3/16" from end of beam tube and weld per ES-107230. Weld Beam Tube to U.S. and D.S. single phase flanges per ES-107230.



Technician(s)





Date



Weldor






Date

8.5
Perform a Resistance test on the coils.

	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 (
	(
	
	
	


	Downstream
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

	Sextupole Lead 7-8
	
	300-350 (
	(
	
	
	

	Quadrupole Lead 9-10
	
	240-280 (
	(
	
	
	

	Octupole Lead 11-12
	
	290-340 (
	(
	
	
	


8.6
Perform an Inductance and Quality Factor test using a Hewlett Packard 4284a or equivalent LCR meter.

	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
	
	
	

	Downstream
	Inductance
	Q Factor

	Frequency

100 Hz
	Limits
	Measurement
	Pass
	Fail
	Limits
	Measurement
	Pass
	Fail

	Sextupole

Lead 7-8
	251 – 291 mH
	mH
	
	
	.407 -.477
	
	
	

	Quadrupole

Lead 9-10
	129 – 209 mH
	mH
	
	
	.215 -.356
	
	
	

	Octupole

Lead 11-12
	177 – 211 mH
	mH
	
	
	.339 -.410
	
	
	


8.7
Perform a continuity test on receptacle #2.

Receptacle #2 Safety Leads
[image: image5.wmf]LOWER SAFETY LEAD

UPPER SAFETY LEAD

D.S.

M

D

-

1

2

5

0

4

4

U

P

P

E

R

 

L

E

A

D

L

O

W

E

R

 

L

E

A

D

MA-125109

     RED

3

MA-125108

BROWN

MD-125042

U.S.

BEAM DIRECTION

MC-106719

SUPER COND. CABLE

1

VT#

VT#

1

2

3

4

#

2

 

R

E

C

E

P

T

I

C

A

L

E

 

 

 

 

 

 

C

-

1

2

4

8

0

9

SAFETY LEADS

SAFETY LEADS


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
	(
	
	


8.8
Perform a four wire Resistance measurement of the T-1 and T-2 thermocouples, (receptacle #1).
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RECEPTACLE #1

Note(s):

A Valhalla 4300B or equivalent is required for this test.




Use in the 20 mV - 1 mA position




Do not leave powered for more than 10 seconds.

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
	(
	
	
	(


8.9
Perform a 20 MΩ test.

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 Seven to Ground
	>20MΩ
	
	
	Ω

	Lead Nine to Ground
	>20MΩ
	
	
	Ω

	Lead Eleven to Ground
	>20MΩ
	
	
	Ω

	Lead One to Lead Three
	>20MΩ
	
	
	Ω

	Lead One to Lead Five
	>20MΩ
	
	
	Ω

	Lead One to Lead Seven
	>20MΩ
	
	
	Ω

	Lead One to Lead Nine
	>20MΩ
	
	
	Ω

	Lead One to Lead Eleven
	>20MΩ
	
	
	Ω

	Lead Three to Lead Five
	>20MΩ
	
	
	Ω

	Lead Three to Lead Seven
	>20MΩ
	
	
	Ω

	Lead Three to Lead Nine
	>20MΩ
	
	
	Ω

	Lead Three to Lead Eleven
	>20MΩ
	
	
	Ω

	Lead Five to Lead Seven
	>20MΩ
	
	
	Ω

	Lead Five to Lead Nine
	>20MΩ
	
	
	Ω

	Lead Five to Lead Eleven
	>20MΩ
	
	
	Ω

	Lead Seven to Lead Nine
	>20MΩ
	
	
	Ω

	Lead Seven to Lead Eleven
	>20MΩ
	
	
	Ω

	Lead Eleven to Lead Nine
	>20MΩ
	
	
	Ω


8.10
Perform a Nitrogen Hi-Pot.

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 Seven to Ground
	
	< 5 (A @ 1 kV
	µA
	
	
	

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

	Lead Eleven 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 One to Lead Seven
	
	< 5 (A @ 1 kV
	µA
	
	
	

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

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

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

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

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

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

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

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

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

	Lead Seven to Lead Nine
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Seven to Lead Eleven
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Eleven to Lead Nine
	
	< 5 (A @ 1 kV
	µA
	
	
	




Inspector





Date

8.11
Finish all single phase and two phase welds per ES-107230. Install bellows clip MB-124991 to U.S. & D.S. single-phase bellows assembly.



Technician(s)





Date



Weldor






Date

8.12
Align anchor pad assembly MA-125060 and gusset MA-125419 and weld per ES-107230.



Technician(s)





Date



Weldor






Date

8.13
Pressurize single-phase system to 45-PSI N2 per ES-126872. Leak test single-phase system per ES-126872 and vent.


Note(s):

Pressurize the two-phase system and beam tube with helium to 30 PSIG while single-phase system is evacuated.  
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Technician(s)





Date

8.14
Cold shock entire single-phase assembly per ES-126872. Warm to room temperature and repeat He flood.


Note(s):



Vent to Atmosphere with Dry nitrogen.





 EMBED Word.Picture.8  




Technician(s)





Date

9.0
2 Phase Assembly


9.1
Perform a visual inspection of the two-phase relief tube assembly (MD-124581).



Inspector





Date

9.2
Previous leak test of two-phase relief tube assembly MD-124581 per ES-107240.
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Technician





Date

9.3
Position the two-phase relief tube assembly MD-124581 using the alignment fixture ME-123386.  Weld in place per ES-107230.



Technician(s)





Date



Weldor






Date


9.4
Visual inspection of two-phase system for defects.



Inspector





Date

9.5
Leak test of two-phase system per ES-107244.
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Inspector





Date

10.0
Inspection

10.1
Leak test beam tube per ES-107240.






Inspector





Date

10.2
Perform a Resistance test on the coils.

	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 (
	(
	
	
	


	Downstream
	Equipment Serial Number
	Limit
	Measurement
	Pass
	Fail
	Out of Tolerance

	Sextupole Lead 7-8
	
	300-350 (
	(
	
	
	

	Quadrupole Lead 9-10
	
	240-280 (
	(
	
	
	

	Octupole Lead 11-12
	
	290-340 (
	(
	
	
	


10.3
Perform an Inductance and Quality Factor test using a Hewlett Packard 4284a or equivalent LCR meter.

	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
	
	
	

	Downstream
	Inductance
	Q Factor

	Frequency

100 Hz
	Limits
	Measurement
	Pass
	Fail
	Limits
	Measurement
	Pass
	Fail

	Sextupole

Lead 7-8
	251 – 291 mH
	mH
	
	
	.407 -.477
	
	
	

	Quadrupole

Lead 9-10
	129 – 209 mH
	mH
	
	
	.215 -.356
	
	
	

	Octupole

Lead 11-12
	177 – 211 mH
	mH
	
	
	.339 -.410
	
	
	


10.4
Perform a continuity test on receptacle #2.

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
	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
	
	


10.5
Perform a four wire Resistance measurement of the T-1 and T-2 thermocouples, (receptacle #1).
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RECEPTACLE #1

Note(s):

A Valhalla 4300B or equivalent is required for this test.




Use in the 20 mV - 1 mA position




Do not leave powered for more than 10 seconds.

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
	(
	
	
	(


10.6
Perform a 20 MΩ test.

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 Seven to Ground
	>20MΩ
	
	
	Ω

	Lead Nine to Ground
	>20MΩ
	
	
	Ω

	Lead Eleven to Ground
	>20MΩ
	
	
	Ω

	Lead One to Lead Three
	>20MΩ
	
	
	Ω

	Lead One to Lead Five
	>20MΩ
	
	
	Ω

	Lead One to Lead Seven
	>20MΩ
	
	
	Ω

	Lead One to Lead Nine
	>20MΩ
	
	
	Ω

	Lead One to Lead Eleven
	>20MΩ
	
	
	Ω

	Lead Three to Lead Five
	>20MΩ
	
	
	Ω

	Lead Three to Lead Seven
	>20MΩ
	
	
	Ω

	Lead Three to Lead Nine
	>20MΩ
	
	
	Ω

	Lead Three to Lead Eleven
	>20MΩ
	
	
	Ω

	Lead Five to Lead Seven
	>20MΩ
	
	
	Ω

	Lead Five to Lead Nine
	>20MΩ
	
	
	Ω

	Lead Five to Lead Eleven
	>20MΩ
	
	
	Ω

	Lead Seven to Lead Nine
	>20MΩ
	
	
	Ω

	Lead Seven to Lead Eleven
	>20MΩ
	
	
	Ω

	Lead Eleven to Lead Nine
	>20MΩ
	
	
	Ω


10.7
Perform a Nitrogen Hi-Pot.

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 Seven to Ground
	
	< 5 (A @ 1 kV
	µA
	
	
	

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

	Lead Eleven 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 One to Lead Seven
	
	< 5 (A @ 1 kV
	µA
	
	
	

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

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

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

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

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

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

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

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

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

	Lead Seven to Lead Nine
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Seven to Lead Eleven
	
	< 5 (A @ 1 kV
	µA
	
	
	

	Lead Eleven to Lead Nine
	
	< 5 (A @ 1 kV
	µA
	
	
	




Inspector





Date

11.0
Shipping

11.1
Indicate all scratches and nicks found on sealing surfaces, and all dents found on bellows.
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Technician(s)





Date



11.2
Lead length and insulation must be as shown.
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Technician(s)





Date



11.3
Install all protective caps and bellows protectors.



Technician(s)





Date

12.0
Production Complete
12.1
Process Engineering verify that 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
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