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Traveler Abstract

This Traveler outlines the steps necessary to disassemble a C100 Cryomodule, including removing the endcans,
extracting the spaceframe, positioning the lollipops, and delivering a bare cavity string back to the Cavity Group.
Work within this Traveler is to be performed by trained and authorized Assembly Technicians ONLY. All
Cryomodule materials shall be kept inside the established RADCON barrier until they have been surveyed and

released.

** Radiation surveys shall be performed and information recorded at traveler hold points.**

** Radiological controls are a critical component of the cryomodule rework disassembly and assembly process.
Dose rate, as well as contamination surveys (where indium gaskets or seals are present) shall be performed and
analyzed, with information communicated to all involved personnel. Results will be recorded at traveler hold
points. RW-11 training will be required where contamination is identified**
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Step No. Instructions Data Input
1 RADCON shall survey the Cryomodule and setup perimeter with signage [[Technicianl]] <<SRFCMP>>
identifying requirements for entry and work in that area. Upload the survey map. | [[Datel]] <<TIMESTAMP>>
Enter Cryomodule SN. [[Commentl]] <<COMMENT>>
[[Picturesl]] <<FILEUPLOAD>>
[[SerialNumber]] <<SN>>
[[SurveyMap]] <<FILEUPLOAD>>
2 Position the Cryomodule on transfer carts, install rail lockdowns. [[Technician2]] <<SRFCMP>>
[[Date2]] <<TIMESTAMP>>
[[Comment2]] <<COMMENT>>
3 Bleed up all circuits with filtered Nitrogen; insulating vacuum, helium circuits, [[Technician3]] <<SRFCMP>>

and beamline.
**The beamline may require controls if Particulate Sampling is to be
performed.**

[[Date3]] <<TIMESTAMP>>
[[Comment3]] <<COMMENT>>
[[ParticulateSampling]] <<YESNO>>
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Step No. Instructions Data Input
4 Remove the warm tuners, feedthrough plates, and secondary waveguide [[Technician4]] <<SRF>>
assemblies. Record the serial numbers, then place materials into the RADCON [[Date4]] <<TIMESTAMP>>
bins for survey. Items are to remain inside the defined barrier until they are [[Comment4]] <<COMMENT>>
surveyed.
Only RADCON personnel can release parts.
Warm Tuner S/N Secondary Waveguide S/N Feedthru Plate S/N
[[WarmTunerCaviSN]] | [[AssyRAM]] [[SecWgCavlSN]] | [[AssyRAM]] [[InsFlange1SN]] [[AssyRAM]]
<<TUNWSN>> <<YESNO>> <<SCWGSN>> <<YESNO>> <<INFFSN>> <<YESNO>>
[[WarmTunerCav2SN]] | [[AssyRAM]] [[SecWgCav2SN]] | [[AssyRAM]] [[InsFlange2SN]] [[AssyRAM]]
<<TUNWSN>> <<YESNO>> <<SCWGSN>> <<YESNO>> <<INFFSN>> <<YESNO>>
[[WarmTunerCav3SN]] | [[AssyRAM]] [[SecWgCav3SN]] | [[AssyRAM]] [[InsFlange3SN]] [[AssyRAM]]
<<TUNWSN>> <<YESNO>> <<SCWGSN>> <<YESNO>> <<INFFSN>> <<YESNO>>
[[WarmTunerCav4SN]] | [[AssyRAM]] [[SecWgCav4SN]] | [[AssyRAM]] [[InsFlange4SN]] [[AssyRAM]]
<<TUNWSN>> <<YESNO>> <<SCWGSN>> <<YESNO>> <<INFFSN>> <<YESNO>>
[[WarmTunerCav5SN]] | [[AssyRAM]] [[SecWgCav5SN]] | [[AssyRAM]]
<<TUNWSN>> <<YESNO>> <<SCWGSN>> <<YESNO>>
[[WarmTunerCav6SN]] | [[AssyRAM]] [[SecWgCav6SN]] | [[AssyRAM]]
<<TUNWSN>> <<YESNO>> <<SCWGSN>> <<YESNO>>
[[WarmTunerCav7SN]] | [[AssyRAM]] [[SecWgCav7SN]] | [[AssyRAM]]
<<TUNWSN>> <<YESNO>> <<SCWGSN>> <<YESNO>>
[[WarmTunerCav8SN]] | [[AssyRAM]] [[SecwWgCav8SN]] | [[AssyRAM]]
<<TUNWSN>> <<YESNO>> <<SCWGSN>> <<YESNO>>
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Step No. Instructions Data Input
5 Install the End Can carts onto the mobile rails. Fasten the carts to the endcans. [[Technician5]] <<SRF>>
Lead to verify all connections and hardware torques before proceeding with [[CMALeadVerify]] <<SRFCMP>>

disassembly work. [[Date5]] <<TIMESTAMP>>

[[Comment5]] <<COMMENT>>

6 Cover the Endcans, valves, and exposed openings with plastic to shield from [[Technician6]] <<SRF>>
grinding debris. [[Date6]] <<TIMESTAMP>>
[[Comment6]] <<COMMENT>>
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7

Begin grinding, remove the outboard tuner stacks (x2), and free but leave the
lockdowns installed (x18). Contain the grinding debris within the established
boundary, debris will be collected and sampled by RADCON. Wear proper PPE,
safety glasses, faceshield, long sleeves, hearing protection, gloves, and EHSQ
defined breathing protection. Work area is recognized as a HOT WORK AREA,
outlined in the Weld Shop OSP.

**Contact RADCON for local measurements prior to beginning grinding**

[[Technician7]] <<SRF>>
[Date7]] <<TIMESTAMP>>
[[Comment7]] <<COMMENT>>
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Step No. Instructions Data Input
8 Install the Wach'’s cutter onto the Vacuum Vessel and cut the 2 bridging ring [[Technician8]] <<SRF>>

welds. This work will happen after hours due to the measured noise level during | [[Date8]] <<TIMESTAMP>>
cutter operation. This equipment is too be used by trained Technicians only. | [[Comment8]] <<COMMENT>>

**All chips generated during the cutting operation are to go to RADCON
for disposal**

9 Slide the bridging rings back, remove the bridging area magnetic shielding, [[Technician9]] <<SRF>>

ML, and 50k shielding, exposing the warm to cold beampipes. [[Date9]] <<TIMESTAMP>>
[[Comment9]] <<COMMENT>>

[[Pictures9]] <<FILEUPLOAD>>
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10 HOLD POINT FOR RADCON SURVEY OF OPEN BRIDGING AREAS. [[Technician10]] <<SRF>>

RECORD FINDINGS IN COMMENT BOX. [[Date10]] <<TIMESTAMP>>

** Radiological controls are a critical component of the cryomodule rework [[RadconTechnician10]] <<USERNAME>>
disassembly and assembly process. Dose rate, as well as contamination [[Date10]] <<TIMESTAMP>>

surveys (where indium gaskets or seals are present) shall be performed and [[Comment10]] <<COMMENT>>

analyzed, with information communicated to all involved personnel. Results [[RADCONUpload10]] <<FILEUPLOAD>>
will be recorded at traveler hold points. RW-I1 training will be required where
contamination is identified**

e If survey reveals radioactive materials, items shall be tagged in
accordance with RadCon Memo. Survey results (i.e. Ram # and dose
rates) to be recorded in Data input column by technicians.

e Proceed to next step if no radioactive materials are identified.

e If RAM are found, RadCon to define work restrictions.

¢ Indium may be found on the Warm to Cold beam pipe heat station
clamp, Notify RADCON prior to disassembly. They will swipe the
area prior to proceeding.

11 Remove the Endcans [[Technicianll]] <<SRF>>
e Remove the 2K MLI [[Datell]] <<TIMESTAMP>>
e Disconnect the 50K heat stationing clamps and diodes [[ElectricalTech11]] <<SRF>>
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e Support then unhook the warm to cold beampipes. [[Datell]] <<TIMESTAMP>>
e Cutall process piping, minimize the cutting debris by using tubing [[Comment11]] <<COMMENT>>
cutters or portabands. [[SupplyEndCanSN]] <<SECSN>>
e Remove the end can and cart [[SECRAM]] <<YESNO>>
e Record the end can serial numbers and RAM status [[ReturnEndCanSN]] <<RECSN>>
Place materials in bins for survey within RADCON defined barrier. Only [[RECRAM]] <<YESNO>>

RADCON personnel can release parts.

12 Verify the spaceframe lockdowns are in place, then transfer the Cryomodule to [[LeadTechnician12]] <<SRF>>
the fixed assembly rail. [[Datel2]] <<TIMESTAMP>>
Cryomodule Assembly area to be defined as RAM Work area. [[Comment12]] <<COMMENT>>

13 Remove the Tophats and record the serial numbers and RAM status. [[Technician13]] <<SRF>>

[[Date13]] <<TIMESTAMP>>
[[TophatCav1SN]] <<THTSSN>> [[RAM]] <<YESNO>> [[Comment13]] <<COMMENT>>

[[TophatCav2SN]] <<THTSSN>> [[RAM]] <<YESNO>>
[[TophatCav3SN]] <<THTSSN>> [[RAM]] <<YESNO>>
[[TophatCav4-5SN]] <<THTSSN>> | [[RAM]] <<YESNO>>
[[TophatCav6SN]] <<THTSSN>> [[RAM]] <<YESNO>>
[[TophatCav7SN]] <<THTSSN>> [[RAM]] <<YESNO>>
[[TophatCav8SN]] <<THTSSN>> [[RAM]] <<YESNO>>
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14

Position the ¥ point spaceframe tooling onto the assembly area rails.
**Ensure the pillow blocks needed for the Space Frame tooling are in
between the % point tooling.**

[[Technician14]] <<SRF>>
[[Date14]] <<TIMESTAMP>>
[[Comment14]] <<COMMENT>>

15 Remove the spaceframe lockdowns, verify all rail lockdowns are in place and [[Technicianl5]] <<SRF>>
tight, and the Vacuum Vessel is tied to the Assembly Tooling. [[Datel5]] <<TIMESTAMP>>
[[Comment15]] <<COMMENT>>
16 Begin extracting the Cold Mass from the Vacuum Vessel, remove the Mu wheel | [[LeadTechnicianl6]] <<SRF>>
covers, position the ¥ point tooling, raise slightly to take load, and lock in place | [[Datel6]] <<TIMESTAMP>>
prior to wheels disengaging from the vacuum tank. [[Comment16]] <<COMMENT>>
Place materials in bins for survey within RADCON defined barrier. Only
RADCON personnel can release parts.
17 Repeat the process for the second set of ¥ point tooling. Finish removing the [[LeadTechnician17]] <<SRF>>

Cold Mass from the Vacuum Vessel.
Record the Vacuum Vessel and Space Frame serial numbers, and RAM status.

[[Datel7]] <<TIMESTAMP>>
[[Comment17]] <<COMMENT>>
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[[VacuumVesselSN]] <<VVSN>>
[[RAM]] <<YESNO>>
[[SpaceFrameSN]] <<SFRSN>>
[[RAM]] <<YESNO>>

18 Notify RADCON for survey, then relocate the Vacuum Vessel from the [[LeadTechnician18]] <<SRF>>
Assembly rail to the designated storage area [[Datel8]] <<TIMESTAMP>>
. Only RADCON personnel can release parts. [[Comment18]] <<COMMENT>>
Step No. Instructions Data Input
19 Uninstall the outer Mu shield. Properly store the material. [[Technician19]] <<SRF>>
Place materials in bins for survey within the RADCON defined barrier. [[Datel9]] <<TIMESTAMP>>
Only RADCON personnel can release parts. [[Comment19]] <<COMMENT>>

[[Picture19]] <<FILEUPLOAD>>

C100-CM-DISA-R1 11 of 27 9/17/2020 11:35:00 AM



JefferSon Lab * Pansoph
OThomas Jefferson National Accelerator Facllity A Systemn o Unwersal Knowledge

TRAVELER
Step No. Instructions Data Input
20 Install the lollipop carriages into their proper positions. Orientation is important to provide the | [[Technician20]] <<SRF>>
proper clearances for future disassembly actions. Do not install the lollipops at this time. [[Date20]] <<TIMESTAMP>>
[[Comment20]]
<<COMMENT>>
21 Open all of the beamline access panels; Mu metal, mli, 50k shield. [[Technician21]] <<SRF>>
Place materials in bins for survey within RADCON defined barrier. Only RADCON [[Date21]] <<TIMESTAMP>>
personnel can release parts. [[Comment21]]
<<COMMENT>>

22 HOLD POINT FOR RADCON SURVEY OF INTERNAL BEAMLINE AREA. [[LeadTechnician22]] <<SRF>>

RECORD FINDINGS IN COMMENT BOX. [Date22]] <<TIMESTAMP>>
e If the survey reveals radioactive materials, items shall be tagged in accordance [[RadconTech22]]
with the RadCon Memo. Survey results (i.e. Ram # and dose rates) to be <<USERNAME>>
recorded in Data input column by technicians. [[Date22]] <<TIMESTAMP>>
e Proceed to the next step if no radioactive materials are identified. [[Comment22]]
e If RAM materials are found, RadCon will define work restrictions. <<COMMENT>>
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[[RADCONUpload22]]
<<FILEUPLOAD>>
23 Install the lollipops [[Technician23]] <<SRFCMP>>

e Install "L" brackets onto the cavity helium vessel heads
Install the lollipop into the carriage and "L" bracket
Adjust the lollipop to take the weight of the cavity
Tighten all fasteners

Lockdown the carriages to the rail

Repeat this process for all of the lollipops..

[[Date23]] <<TIMESTAMP>>
[[Comment23]]
<<COMMENT>>

24 Verify all of the lollipop tooling is tight and carriages are locked down. [[LeadTechnician24]] <<SRF>>
[[Date24]] <<TIMESTAMP>>
[[Comment24]]
<<COMMENT>>

25 Assemble the spaceframe tooling [[Technician25]] <<SRF>>

e Install the stais tooling under the Space Frame sections, then lower the spaceframe to
contact tooling

e Install the “Bat Wing” tooling and affix to the Space Frame.

e Apply the weight of the Space Frame to the tooling

e Lead to verify before proceeding

[[LeadTechnician25]]
<<SRFCMP>>

[[Date25]] <<TIMESTAMP>>
[[Comment25]]
<<COMMENT>>
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bellows. Indium may be found at heat station interfaces. Careful inspection required and
Notify RADCON prior to disassembly.

Place materials in bins for survey within RADCON defined barrier. Only RADCON
personnel can release parts.

Step No. Instructions Data Input
26 Unfasten all of the Nitronic rod heat stationing clamps. Indium may be found, careful [[Technician26]] <<SRF>>
inspection required and RADCON to be consulted. Place materials into the bins for survey [[Date26]] <<TIMESTAMP>>
within RADCON defined barrier. Only RADCON personnel can release parts. [[Comment26]]
** Radiological controls are a critical component of the cryomodule rework disassembly <<COMMENT>>
and assembly process. Dose rate, as well as contamination surveys (where indium gaskets [[RADCONUpload26]]
or seals are present) shall be performed and analyzed, with information communicated to <<FILEUPLOAD>>
all involved personnel. Results will be recorded at traveler hold points. RW-I1 training will
be required where contamination is identified**
27 Remove the Nitronic rods, check for excess movement while doing so. [[Technician27]] <<SRF>>
o First, remove center axial rods (4) [[Date27]] <<TIMESTAMP>>
e Next, remove bottom Nitronic rods (32) [[Comment27]]
e Finally, remove top Nitronic rods (32) <<COMMENT>>
Place hardware into bags, place in bin.
28 Unanchor the HOM and FPC coaxial cable from thermal shield intercept blocks. Indium may | [[Technician28]] <<SRF>>
be found at the heat station interfaces. Careful inspection required and Notify RADCON prior | [[Date28]] <<TIMESTAMP>>
to disassembly. [[ElectricalTech28]] <<SRF>>
Verify all instrumentation wiring is free from MLI and shields. Coil cables and wiring inside [[Date28b]] <<TIMESTAMP>>
shields. Do not damage cables. Place materials in bins for survey within RADCON defined [[Comment28]]
barrier. Only RADCON personnel can release parts. <<COMMENT>>
** Radiological controls are a critical component of the cryomodule rework disassembly [[RADCONUpload28]]
and assembly process. Dose rate, as well as contamination surveys (where indium gaskets <<FILEUPLOAD>>
or seals are present) shall be performed and analyzed, with information communicated to
all involved personnel. Results will be recorded at traveler hold points. RW-I1 training will
be required where contamination is identified**
29 Unanchor the waveguide and tuner 50K thermal strapping, Do not damage waveguide [[Technician29]] <<SRF>>

[[Date29]] <<TIMESTAMP>>
[[Comment29]]
<<COMMENT>>
[[RADCONUpload29]]
<<FILEUPLOAD>>
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** Radiological controls are a critical component of the cryomodule rework disassembly
and assembly process. Dose rate, as well as contamination surveys (where indium gaskets
or seals are present) shall be performed and analyzed, with information communicated to

all involved personnel. Results will be recorded at traveler hold points. RW-I11 training will

be required where contamination is identified**

30

Install the waveguide support brackets. Do not

damage bellows.

[[Technician30]] <<SRF>>
[[Date30]] <<TIMESTAMP>>
[[Comment30]]
<<COMMENT>>
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Cut the bellows cuff weld between shield sections, making shields and Space Frame halves [[Technician31]] <<SRF>>

31
independent. [[Date31]] <<TIMESTAMP>>
[[Comment31]]
<<COMMENT>>
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32 Remove the Space Frame [[Technician32]] <<SRF>>
e Remove the Lower Frame ties, wheel assemblies, and locking hardware from half of [[LeadTechnician32]]
the Space Frame. <<SRFCMP>>
e Slowly open the Space Frame using the tooling, watch for interferences. [[Date32]] <<TIMESTAMP>>
e Once the Space Frame is fully open, slide it off of the Cavity String. [[Comment32]]
e Remove the center spool by supporting it with the OHC and unbolting from the <<COMMENT>>

remaining Space Frame half.
e Repeat the process for the remaining Space Frame unit.
e Evaluate if the 50k MLI needs to be replaced, then perform required work.
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Place materials in bins for survey within RADCON defined barrier. Only RADCON

personnel can release parts.

33 Reassemble the Space Frame, re-install into the Vacuum Vessel for storage. This assembly [[Technician33]] <<SRF>>
will be surveyed then moved to an appropriate storage area. [[Date33]] <<TIMESTAMP>>
[[Comment33]]
<<COMMENT>>
34 Remove outer 2K MLI blankets, preserve if possible.

[[Technician34]] <<SRF>>
[[Date34]] <<TIMESTAMP>>
[[Comment34]]
<<COMMENT>>
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HOLD POINT FOR RADCON SURVEY OF INTERNAL BEAMLINE AREA.

35 [[LeadTechnician35]] <<SRF>>
RECORD FINDINGS IN COMMENT BOX. [[Date35]] <<TIMESTAMP>>
e If survey reveals radioactive materials, items shall be tagged in accordance with | [[RadconTech35]]
RadCon Memo. Survey results (i.e. Ram # and dose rates) to be recorded in Data | <<USERNAME>>
input column by technicians. [[Date35b]] <<TIMESTAMP>>

e Proceed to next step if no radioactive materials are identified. [[Comment35]]

e If RAM are found, RadCon to define work restrictions. <<COMMENT>>
[[RADCONUpload35]]
<<FILEUPLOAD>>

36 Remove the HOM and FPC coaxial cables. [[Technician36]] <<SRF>>

Place materials in bins for survey within RADCON defined barrier. Only RADCON
personnel can release parts.

[[Date36]] <<TIMESTAMP>>
[[Comment36]]
<<COMMENT>>
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37 Carefully remove the HOM 2K feedthru thermal anchoring straps. Indium may be found at [[Technician37]] <<SRF>>
heat station interfaces. Careful inspection required and Notify RADCON prior to disassembly. | [[Date37]] <<TIMESTAMP>>
[[Comment37]] <<Comment>>
** Radiological controls are a critical component of the cryomodule rework disassembly [[RADCONUpload37]]

and assembly process. Dose rate, as well as contamination surveys (where indium gaskets <<FILEUPLOAD>>

or seals are present) shall be performed and analyzed, with information communicated to
all involved personnel. Results will be recorded at traveler hold points. RW-I11 training will
be required where contamination is identified**
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38 Remove the Cold Tuners Scissors Assemblies. [[Technician38]] <<SRF>>
[[Date38]] <<TIMESTAMP>>
[[Comment38]]
<<COMMENT>>
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Place materials in bins for survey within RADCON defined barrier. Only RADCON
personnel can release parts.

39

Remove the inner 2K MLI blankets, wiring harnesses, and feedthrus. Preserve if possible.

Wiring harnesses are heat stationed, do not cut.

[[Technician39]] <<SRF>>
[[ElectricalTech39]] <<SRF>>
[[Date39]] <<TIMESTAMP>>
[[Comment39]]
<<COMMENT>>
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Place materials in bins for survey within RADCON defined barrier. Only RADCON

personnel can release parts.

40 Remove the remaining Tuner End Plates. [[Technician40]] <<SRF>>
Catalogue all parts, store in bags, then bins. [[Date40]] <<TIMESTAMP>>
[[Comment40]]
<<COMMENT>>
41 Remove the inner helium vessel Mu shields. [[Technician4l]] <<SRF>>

[[Date41]] <<TIMESTAMP>>
[[Comment41]]
<<COMMENT>>
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42 Cut and remove all process piping. Minimize the amount of cutting debris getting into the [[Technician42]] <<SRF>>
helium vessel as much as possible, use rags or plugs to block piping. [[Date42]] <<TIMESTAMP>>
[[Comment42]]
<<COMMENT>>
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[[Technician43]] <<SRF>>
[[Date43]] <<TIMESTAMP>>
[[Comment43]]
<<COMMENT>>

44 Install cross members (if required) between lollipop carriages; ensure all tooling hardware is

tight.

[[Technician44]] <<SRF>>
[[Date44]] <<TIMESTAMP>>
[[Comment44]]
<<COMMENT>>

45 Perform final RADCON survey on the Cavity String and any remaining parts.

[[Technician45]] <<SRF>>
[[Date45]] <<TIMESTAMP>>
[[Comment45]]
<<COMMENT>>
[[RadconTech45]]
<<USERNAME>>

[[Date45b]] <<TIMESTAMP>>
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[[Comment45]]
<<COMMENT>>
[[RAM info45]]
<<FILEUPLOAD>>

46 Turn the bare cavity string over to Cavity Group once RADCON has released it. [[Technician46]] <<SRF>>
Record the Cavity SN’s [[Date46]] <<TIMESTAMP>>
[[Comment46]]
<<COMMENT>>

[[CAV1SN]] <<CAVSN>>
[[CAV2SN]] <<CAVSN>>
[[CAV3SN]] <<CAVSN>>
[[CAV4SN]] <<CAVSN>>
[[CAV5SN]] <<CAVSN>>
[[CAV6SN]] <<CAVSN>>
[[CAV7SN]] <<CAVSN>>
[[CAV8SN]] <<CAVSN>>
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