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Component Preparations


Test Cell Metrolgy Set-Up & Floor Deflection Test


Pre-Installation Set-Up & Test


Major Activities


Assemble support stands, machine base structure, FPA installation carts, spool support stand platforms, & 3 laser support poles.


Install test cell metrology monuments and perform checks.


Install laser support base and poles.


Establish test cell global coordinate system.


Establish test cell stability by mearing floor deflections.





FPA-1 Installation & Assembly Test


Spool Piece Installation Test


Verification of Station 5 Metrology Data


Major Activities


Move FPA-1 support fixture to the assembly position & position FPA-1 on the support stand. 


Iterate movement of FPA-1 & support stand between assembly position & the extracted position and accurately measure positions – first on right side and then left side.


With FPA-1 in extracted position, install the spool support stand on the FPA-1 platform to check if mating of the spool piece and FPA-1 can occur.


If spool piece tests satisfactory, machine all spool pieces based on metrology data from Station 5.














Test cell floor deflections exceed tolerances








Repair/replace assembly stands, structures carts, spool support stands, etc.


Reinforce floor





Alignment – iterate until meet requirement


???





Alignment not within tolerances


Spool piece does not mate with FPA-1








Alignment – iterate until meet requirements


???





Alignment – iterate until meet requirements








FPA-2 Installation


FPA-3 Installation 


Major Activities


Move FPA-1 support fixture to the assembly position & position FPA-1 on the support stand. 


Iterate movement of FPA-1 & support stand between assembly position & the extracted position and accurately measure positions – first on right side and then left side.


REPEAT FOR FPA-3





Measurement of Remaining Type-C MC Flanges


 Type-C Shim Sizing/Preparations


 Type-C Inboard Shim Installation Check


Major Activities


Measure the VV & Type-C left & right end flanges of Period 3


Define C-C shim thicknesses, compress shims, and sort by thickness


Temporarily attach a set of outboard shims and all inboard shims & measure,


Slowly return all 3 FPA’s to their installed positions.


Install studs and supernuts at shimmed locations and tighten to 50% - perform “w\iggle test” and replace shims as necessary, & re-measure.


Return periods to their retracted postions. 























Alignment not within tolerances


???








Alignment – iterate until meet requirements


???





Tolerances exceed requirements


???





Back Office assess readings and provide guidance on how to proceed. 


???








 Move Each VV to Final Installed Position


 Move TF Coils to Final Installed Position


 Install Lower PF Coils


Major Activities


One Period at a time, loosen VV supports to permit movement of VV to its final position.  Use metrology to accurately to aid in positioning. 


With all VV secured, enter each NB port & position spool pieces in preparation to weld spool piece & flanges together.


Remove spool support stand & weld all spool pieces & final port 4’s welds.


Place boots on all spool pieces.


Raise the TF centering discs & loosely secure to MC.


Align TF centering discs & secure to MC shells. Then ,move facing TF coil into the centering disc, one TF coil at a time until all 18 TF coils in proper wedged position. Ensure metrology tolerances met.


Remove PF access plates from carts, raise PF-5 & PF-6 off the floor & install them off the lower PF structure.


























 Install Remaining TF Coils


 Install PF-4 Lower & Solenoid Support Column


Major Activities


On Period 1, install TF coils at end of the period with full TF support brackets. Use temporary supports as needed. 


Align fiducials  & position each of the 6 TF coils in each period & secure.


Do final measurements & record results. Repeat for Periods 2 & 3.


Place PF-4 lower on a temporary position & temporarily place the TF centering discs on top of PF-4.


 Move All Periods to Installed Position


Install local platforms between each Period to installation of spool support stands.


Install spool support stands & spool piece and ensure operability.


Check metrology & then slowly bring together.


Install local platforms needed to gain access to C-C interface hardware. 


Install studs & supernuts at shimmed locations & torque to 50%. Perform “hand wiggle” test & replace shims as needed.


Install local support platform in the solenoid region & the TF support structure between each period that spans the interfacing C-C MC shells.


Determine eccentricity of each hole, select & machine bushings and install.


Recheck alignment, adjust as needed, & then tighten all C-C flange bolts




















Alignment – iterate until meet requirement


???





Alignment not within tolerances


Interferences between PF-4 lower & TF centering discs








Alignment not within tolerances


Interferences between PF-4 lower & TF centering discs








Alignment not within tolerances


???








Alignment – iterate until meet requirement


???








Alignment – iterate until meet requirement


???





Transfer  Weight to Final Machine Support Structure


Install final machine structures & local machine supports


Following leveling sequence, slowly transfer machine weight from temporary supports to three final support posts.


Retract 3 FPA carts & remove the FPA support stands & carts from beneath the machine.


Install inboard machine supports at A-A interface at each Period & engage the machine, loading as required.





 Install Vacuum Pumping System


 Perform VV Pump Down Test


Install single pump duct, vacuum valve, & turbo pump at lower Port 12 of Period 1.


Install pumping rack in Period 1 area & check out all connections & position RGA/IG hook-ups.


Install gas injector system on upper Port 12 on Period 3 *& E-beam mapping & diagnostic equipment.


Pimp down VV & perform  vessel operational tests.





  Insulation Fill 


Recheck all VV penetrations & fill MC/VV annulus with pourable aerogel insulation.























Tolerances exceed requirements


???





Alignment not within tolerances


???








Alignment – iterate until meet requirement


???








Penetrations not sealed & aerogel insulation escapes.





???





System operations warm test fails.





Transfer  Weight to Final Machine Support Structure


Install final machine structures & local machine supports


Following leveling sequence, slowly transfer machine weight from temporary supports to three final support posts.


Retract 3 FPA carts & remove the FPA support stands & carts from beneath the machine.


Install inboard machine supports at A-A interface at each Period & engage the machine, loading as required.





 Install Solenoid & Remaining PF Coils\


Assemble solenoid & attach solenoid lead lower section to overall solenoid assembly.


Install solenoid central support column & lower solenoid assembly & temporarily secure it.


Install  remaining PF coils (PF-4L, PF5U, PF-6U, PF-5L, PF-6L, & PF-4U) and secure.


 Install Rogowski Services


 Install Electrical Services


 Install All I&C Systems


 Install Nitrogen Services


 Perform a Systems Operations Warm Test


 Install 150°C Bakeout System


 Install Cryostat


 Install All Test Cell Platforms


























Tolerances exceed requirements


???





Alignment not within tolerances


???








???





Alignment – iterate until meet requirement


???
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