Station 5 Field Period 
Assembly of Vacuum Vessel Ports, Trim Coils, Toroidal Field Coils, and Services
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Component Preparations


Cut-off short dome port & install insulation system & heater tape/thermocouples system around all ports





Pre-Installation Set-Up


Install period support fixture.


Install FPA on support stand & engage base of MC.


Install internal & external working platforms





VV Port Installation


Install domes, inserting the long port through the MC hole opening & weld dome shell to VV. 


Install small dome ports & remaining circular ports. Leak check after each port is welded.


























Port Boot Seal Assembly Installation


Install boots on all ports (except Port 4)














Floor not stiff enough


Support fixture not stiff enough for personnel access











Reinforce can be added to substructure


Consider photogrametry


Reinforce support fixture with I-beams, etc





Final measurements not within tolerances














Boots do not fit.














Trim coil assembly concepts not supported by detailed drawings





Existing hardware on MC interferes with trim coil supports








Custom fit boots as needed











6.0 Install MC Lead/Coolant Connections


Install MC coolant  lines on each MC & position for TF coil installation & routing through PF structure


Move working platforms as necessary for TF coil installation





Install Right TF Coil Assemblies


Install Left TF Coil Assemblies\


Note: 6.0 & 7.0 have identical processes


Rotate 2 individual TF coils over MC & temporarily support from B & C coils. (Note: final TF coil for this side and left side of FPA cannot be installed until Station 6)


Attach temporary supports as needed, disengage base of MC, & install TF support brackets


Slide TF assemblies against TF support brackets one at a time


Install machine support plates & re-engage base of MC





TF Fit-Up Checks


Perform a fit-up check of the 4 TF coils








 Tack Port 4’s 


Tack weld Port 4’s & install boots














Concepts not fully supported by detail drawings of routings











Design still evolving – schedule supports time to develop detailed plans and procedures.








Concepts not fully supported by detailed drawings





Interferences preclude installation of TF coil assemblies








Damage components during assembly (highly unlikely)





Buffer and protect individual components


Install physical stops to prevent motion





Unlikely since checked at vendor – if necessary, remove & replace with acceptable coil and repair 








Fit-up of wedges unacceptable due to out-of-tolerance conditions











Concepts not fully supported - design still evolving – schedule supports time to develop detailed plans and procedures.


Interferences – reassess options to resolve interferences => may require some disassembly (highly unlikely due to large clearances)


Damage to component – remove TF coil assemblies from Period & repair damaged component on MC or replace 








 Install Right TF  Assemblies


Major Activities


Transfer completed period to Station 6








REPEAT FOR PERIODS 2 & 3





Transfer lift fixture too flexible and allows components to clash during transport














NONE IDENTIFIED??











Diagnostic lead routing concepts not fully supported by detail drawings of routings











Tolerances a problem at W-7X – revisit NCSX tolerances (NCSX VV ports have 1” radial tolerance/port holes have ½” TPT) 


Difficulty of welders working inside VV in contorted positions may pose ergonomic & confined space hazards


Support structure may interfere with  lower ports installation








Leak check fails on one or more ports











 Install PF Structural Members & rout MC leads and coolant lines


Install PF support structure around TF coils and rout MC leads and coolant lines





 Install MC Coolant Manifold


Install MC coolant manifold outside the PF coils (in area of PF-6) & connect all MC coolant lines (40 top and bottom each) 


 Install Rogowski Coils


Install Rogowski coils on each end of VV (left side) & route leads initially between space by Port 8 & spool piece opening





 Final Measurements


Obtain set of Period 1 alignment fiducials for lacatin VV within the MC


Using laser, align tooling balls on each MCHP


Using monuments on VV  for alignment, perform trial VV   alignment, adjusting VV supports as necessary.


Install/verify three preliminary primary fiducials to be used in positioning the period in Station 6.


Make final measurement of all fiducials, VV end flanges, & Type C end flanges


Perform final checks and acceptance tests.











Tolerances - install port within radial clearance with port hole as-built – may require physics evaluation to understand impact on diagnostics.


Egonomic/confinced space hazards – prior will consider all hazards, however, schedule contingency may be required


Support structure interferences -  review support structure/lower port clearance in advance &  provide installation tooling as needed


Identify leak point(s), repair weld and re-test 





\


Trim Coil Installation 


Install trim coil supports onto MC


NEED TOM BROWN INPUT HERE!








Trim coil assembly concepts - design still evolving – schedule supports time to develop detailed plans and procedures


MC interferences - designing trim coil supports earlier in schedule to provide location template to review positioning in advance.











MC leads and coolant line routing concepts not fully supported by detail drawings of routings











NONE IDENTIFIED











MC leads and coolant line routing concepts not fully supported by detail drawings of routings











Concepts not fully supported - design still evolving – schedule supports time to develop detailed plans and procedures.





Concepts not fully supported - design still evolving – schedule supports time to develop detailed plans and procedures





Concepts not fully supported - design still evolving – schedule supports time to develop detailed plans and procedures





Review design for potential minor adjustments to accommodate out-of-tolerance issues.


Back Office determine impact of out-of-tolerances o performance


Project assess steps necessary to recover tolerances if unable to accept out-of-tolerance conditions
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