NCSX PF & TF Support Structure FDR
Aug. 6, 2008
Presenter:  F. Dahlgren

Review committee:  P. Heitzenroeder(Chair); H. Nelson; L. Dudek; M. Kalish; A. Brooks; H.M. Fan  
Other attendees:  D. Rej; S. Avasarala; J. Makiel; B. Simmons; T. Brown

Items Reviewed: 

   

          Sat. Unsat. Comments 
Appropriate requirements identified    

 x   

Development plans and schedules       

 x

Regulatory compliance including USQD 
and NEPA   





 x

Disposition of CHITS from previous reviews       x
3 chits from the PDR will remain open (associated work was stopped due to NCSX cancellation) and will need to be addressed if NCSX is re-started.  

Cost objectives 




x

Other review objectives addressed

x

Summary of Results:  
The Committee concluded that the review is satisfactory, pending resolution of chits (both 3 open PDR chits and 2 chits submitted at this review) and resolution of the issues below which arose during this review:

1. The currently GRD specified 50 deg. C differential temperature during machine cool-down is questioned  based on the analyses presented. This requirement was likely chosen with the  relatively short 96 hr. cool-down time in mind (which is also given in the GRD)..  In comparison, the KSTAR cool-down was ~ 3 weeks.   At other meetings where the cool-down requirements were discussed it was felt that the 96 hrs. is shorter than necessary, since it will only occur infrequently.   Consequently, a more gradual cool-down with smaller temperature gradients would be much safer and should be considered. If NCSX is re-started, these cool-down requirements should be re-visited as part of the cryosystems start-up activities and then the structures should be reviewed based on these new requirements.  
2. Fault modes were in the process of being formalized by NCSX when NCSX was cancelled.  Consequently, if NCSX is re-started, the fault modes will need to be defined and the structures design will have to be reviewed to assure that they meet these defined fault conditions. It should be noted that HM Fan’s ANSYS models  have been developed to make fault run analyses relatively easy to run, and even though none were formally defined, several likely ones were run and indicated no issues.     
3. The analyses presented showed that the bolt stresses are acceptable based on standard stress allowables for structural materials.  All of the bolts in the structures are specified as Inconel, which has high yield strength, but relatively low ductility.   Fred Dahlgren noted that code-based allowables for Inconel bolts appear to use higher safety factors and consequently have lower allowables;  he speculated that this may be due to the low ductility of Inconel or possibly due to high temperature conditions for which Inconel bolts are mostly used.  This issue would need to be carefully reviewed and the acceptability of bolt stresses as presented would need to be confirmed if NCSX were to be re-started.   
Disposition:  Acceptable, pending posting of the analyses and resolution of chits (both 4 remaining open from the PDR and the 2 from this FDR) and resolution of the 3 issues presented above. It was agreed that these chits will remain open and will be addressed when and if NCSX were to be re-started, since the answers to some are dependent on work that was stopped to NCSX’s cancellation.  “Overlapping” structural analyses were performed by Dahlgren and Fan which satisfy the checking requirement since they confirmed each other’s results.  The analysis reports are currently being formalized and need to then be posted at the NCSX Web.  
