Station 3 Field Period Assembly

Assembly of MCHP Over Vacuum Vessel

Assembly Steps/Major Activities


Potential Issues

Mitigation Plans
Assembly Steps/Major Activities

Potential Issues

Mitigation Plans
Pre-Installation Set-Up


Install monuments, floor mounted tracks & Vaccum Vessel base support, measure MCHP CG 





Pre-Assembly of Left MCHP


Measure MCHP in vertical orientation, including A-A flange





Pre-Assembly of Right MCHP


Anchor tooling (floor mounted tracks, support carts, adjuster bar, AirLoc Wedgemounts, temporary scaffolding, etc.


Establish global coordinate system and install laser screens.


Perform Metrology for  alignment


Install Station 3 site monuments as needed to perform metrology measurements.


Measure alignment of left & right MCHPs





4.0 Install Laser Screens/Dry Runs with MCHPs


Establish required assembly path and mark on screens.


Set up lasers & determine alignment – adjust as needed


Do dry runs with MCHPs and evaluate ability of crane to follow path.





Pre-Assembly Right MCHP 


Install VV NBI support stand & install VVSA to base support structure


Using metrology, take tooling ball readings to properly position VVSA to global coordinate system.














Right MCHP changes shape








A-A fitup indicates too much deformation in MCHP 








Right MCHP shape changes – Back Office review changes & provides new left to right MCHP orientation


A-A fitup indicates too much deformation in MCHP  - Reinforce MCHP (unlikely feasible)





Frame too flexible





VVSA distorts & makes lock-in errors too large








Tooling – reinforce/redesign tooling











Frame - Reinforce frame with I-beams, etc.





VVSA distortion – tolerances permit realignment





6.0 Install Left MCHP over VVSA


7.0 Install Right MCHP over VVSA\


Note: 6.0 & 7.0 have identical processes


Move carts out of way & position AirLoc Wedgemount leveler in lowered position


Using SISSCO crane actuators with laser guidance, move MCHP over the VV.  Bring up AirLoc Wedgemount levelers to stabilize unit and measure alignment. 


 When satisfactory, transfer full load to AirLoc Wedgemount leveler











8.0 Weld Inboard Shims


Weld inboard shims and re-measure alignment














9.0 VVSA Attachments to MC 


Attach VV permanent vertical supports at points on Type A MC


Attach VV temporary vertical supports at points on Type B MC


Transfer loads VV vertical supports 


Install VV lateral supports & align VVSA to MC





10.0 Transfer Period to NSTX Test Cell 


Transfer period to the transfer support frame





REPEAT FOR OTHER TWO PERIODS




















Laser path 


Remove MCHP from vessel


Ensure lasers operating properly – as shown  during prototyping of  principle


Sceens - Adjust position of screens/reinforce


Vessel/MCHP profiles not accurate – install Station 3 tooling earlier to check distortions in vertical position


Damage to component – remove MCHP from vessel & repair damaged component with existing spare











Difficulty of welders working inside VV in contorted positions may pose





Weld distortions exceed tolerances 








Ergonomic/confined space hazards - Prior JHA will consider all hazards, however, schedule contingency may be required


Weld distortions


Install wing chairs to offset distortions


Project determine path forward if unable to meet tolerance requirements.


If required, coil welds can be ground out & coil separated 











NONE IDENTIFIED











Transfer support frame too flexible and allows components to clash during transport








Buffer and protect individual components


Install physical stops to prevent motion





Left MCHP changes shape








Left MCHP shape changes – Back Office review changes & provides new left to right MCHP orientation








Laser path incorrect 

















Vessel & MCHP as-built profiles not accurate


Components damaged during assembly (highly unlikely).











Crane adjustments too coarse 





Tooling not rigid enough 











Crane accuracy  – adjust variable frequency drive parameters or replace with Generation 3 VFDs
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