NCSX CLOSE OUT NOTE: JOB 1701

TO:   

Phil Heitzenroeder

FROM:  
Fred Dahlgren

SUBJECT:
Base Support Structure  Job-1702

Date:10/07/2008

Scope

This job covers the design and analysis of the base structural supports for the NCSX machine core, including the short column weldments which interface the core to the base support structure. Completion of this job is required prior to the start of component procurements in job 1701.

Status

This job has completed an FDR and includes a complete set of drawings and bill of materials ready for procurement & fabrication as well as documentation of the analysis in support of the design.

Interfaces

Key interfaces include the PF & TF coil mounting brackets, the cryostat lower seals, and the test cell floor. AC power will be required for the upper heater elements, thermocouples, and strain gages. Other instrumentation leads TBD may also utilize portions of these structures for support brackets.

Specifications

A formal FMECA was not anticipated but a failure mode and mitigation plan was included in the PDR.

Schematics and PIDs

N/A

Models 

full-base-suppt-model-F4j2.db

Drawings

Top Assembly Drawings:

se172-201-rev0 Base Support Assembly Test Cell 

se172-203-rev0 Center Support Base Weldment

se172-207-rev0 Base Weldment

se172-219-rev0 Outer olumn Upper Support Assembly

se172-244-rev0 Inner Column Upper Support Assembly

se172-245-rev0 Support Column Joint Spherical Bearing Housing Assembly

Note: detail drawings, and sub-assemblies can be found on the parts list of the main assemblies cited above or the full listing on the BOM.

Analysis

NCSX-CALC-17-001-00

Testing

The only testing performed was verification of magnetic permeability of commercially procured parts specified on the BOM. Samples of all parts specified meet the project permeability requirements in the locations they are to be used (as specified in the GRD).

Costs

The initial budgetary quotes received for fabrication of this job were based on purchased  stainless 304L structurals and cutting and welding in our shops (as of 4/21/2008) and will need to be escalated based on current market conditions and labor rates. This was done for the most recent Lehman review but would need to be re-visited were this project to be re-started. Hardware costs in the latest estimates (04/21/2008) are current as of that date as are material costs.

Remaining Work
All chits from the PDR were resolved prior to the FDR and their status updated at that time. There were 3 chits from the FDR which remain unresolved pending input from other subsystems.

A detailed analysis of the local bolting stresses to resolve any issues there (use of 316 hardware versus 718 Inconel at some locations may save costs), is also pending and would be recommended prior to fabrication. A revisiting the anchor bolt stresess which includes the seismic loading from the global model is also recommended (loads presented at he FDR for static seismic runs utilized a lumped mass approximation which should be validated with load results from the global model seismic runs). 

Incorporation of the local models of the TF pre-load ring and CS structure into the full global model and a more thorough analysis of fault loading conditions on the CS and other coil systems is TBD (while not essential since the loads and weight of the C.S. has been included in all the global analyses for the FDR, a more complete fully integrated model with credible fault loads would be desirable).
Lessons Learned:  

Nobody has a crystal ball, but cost estimating based strictly on current commodity prices without a sizable escalator for inflation is unwise –particularly in the present economic climate. These escalators should be in addition to any project contingency.
Conclusion:   A detailed analysis of the most critical bolted connections should be performed which could permit the use of 316 bolting hardware in many locations with Inconel 718 hardware used only where needed. This could reduce costs for bolting materials by 50% or more. Full solution annealing of 304L can lower the permeability of cold worked and welded 304L and should be considered if permeability issues arise. The current GRD requirement for magnetic permeability at the base support structure is 1.05. The base support design as presented at the FDR and documented in the reference drawings will meet these requirements.


















