March 31, 2006
To: Distribution

From: Wayne Reiersen

Subject: Summary of March 30 meeting on PPPL modular coil and global analyses

We had a meeting on March 30 with Art Brooks, HM Fan, Fred Dahlgren, and me to discuss what remained to be done with respect to modular coil and global structural analyses.  Recent efforts by HM Fan and Art Brooks have been focused on the coil-to-coil connections.  They concluded that there is insufficient compression in the nose region to react local shear forces locally through friction.  Art Brooks will transmit the local shear forces to ORNL for their use.
ORNL will investigate design modifications to provide adequate shear handling capability.  PPPL (Fan) will assess the adequacy of their proposed design once it is documented under EM and dead loads.

Meanwhile, Fan and Brooks will continue developing a global model of the stellarator core.  The final documented set of structural analysis for the stellarator core should reflect the assembled structure and all of its component interfaces. To date we have only separate analyses (with seismic being a possible exception) of the modular coils, the TF/PF coils, the coil structures, and the base support structure. We may have included reaction loads from one model to another, but we have not included the impact of relative displacements at the interfaces or the effect on model stiffness where components are rigidly (or semi-rigidly) tied together (e.g. tying the coil support structure to the MCWF make them both more rigid).  It may be that these effects are small, but that needs to proven, not assumed.

The plan is to create a global model that is basically linear in nature.  A few nonlinear features will be retained, but in the interest of improving the odds that the model will run, they will try to keep it simple.  The model will include the modular, TF and PF coils.  It will also include the coil structures.  There will be a lumped mass representation of the vacuum vessel. EM and deal loads will be addressed.

The model will be used as follows:
· To confirm that the effects of adding the interfacing elements are small with respect to the modular coils.

· As a starting point for detailed design and analysis of the coil structures.  Dahlgren will pick up the model and use it for his analyses as he develops the design of the coil structures.

· To define support locations, degrees of freedom, constraints, and loads for the base support structure design.

· To define interface loads for the PF coils.

· To perform a static seismic analysis with a global model that includes the design of the base support structure.

We made an estimate of the additional time and resources required.  It appears that we need approximately 12 weeks for HM Fan and 3 weeks for Fred Dahlgren (assuming Dahlgren performs the seismic analysis).  The work should all be completed in FY06.  This work should be reflected in Art Brooks job (8204-Systems Analysis) or in a new job called Global Structural Analysis (Strykowsky’s call).
Clearly, there are schedule dependencies with the modular coil (Williamson), PF coil (Kalish), coil structures (Dahlgren), and base support structure (Gettelfinger) design efforts.  These need to be reflected in any updates to the Performance Measurement Baseline.  These dependencies are not accurately represented in the bar chart below.
Comments and corrections are welcome.
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Cc: Brooks, Fan, Dahlgren, Nelson, Freudenberg, Williamson, Strykowsky, Neilson, Kalish, Gettelfinger

