TF PDR Review Board Report
A Preliminary Design Review of the NCSX TF Coil System was conducted on 07 February 2005.  The PDR was judged successful pending resolution of chits.  The Board’s responses to the charge questions are as follows:

1. Requirements. Do the requirements provide an adequate basis for proceeding with final design?
The requirements as documented in the TF SRD provide an adequate basis to proceed.  There are no requirements for limiting neutron activation, although NCSX will be producing DD neutrons.  This issue was raised in the context of using G11 instead of G10.  This requirement issue should be re-visited.
2. Design. Does the design address and meet the requirements?
The Board judged that the design appears to meet the requirements pending resolution of the chits. .  The flexibility provided by the TF system should to be assessed through evaluating equilibria not formally required in the SRD.  No design work was apparent on instrumentation, control, and coil protection.  This work should be initiated early in final design.
3. Analysis. Does the analysis indicate the design satisfies the design criteria and is robust in regard to engineering uncertainties?
The Board judged that the design appears to satisfy design criteria and is robust to engineering uncertainties pending resolution of relevant chits.  Analyses to determine coil system parameters such as inductance, resistance, and voltages required to support reference waveforms should be separately documented and formally checked.  There appeared to be some uncertainty as to whether the analysis results were properly compared with NCSX design criteria, specifically in the use of 1st principal stress instead of Tresca stress intensity.  Analysis results were reported against assumed material properties which had not been subject to any vetting by the project.  Analysis results were not compared with NCSX design criteria for friction joints, e.g. the wedged nose pieces.
4. R&D. Is additional R&D warranted to reduce engineering uncertainties?
There is additional R&D planned to verify that the assumed properties and models of the TF bundle are representative of the actual properties and behavior and to verify that the cyclic mechanical and electrical endurance is adequate.  Consideration should be given to additional R&D to determine the intrinsic dielectric strength based on an adequate sample group.  With that qualification, the planned R&D appears adequate.
5. Manufacturability.  Can the design be readily manufactured?
The TF winding and wedge piece design appear manufacturable.  However, two serious concerns were expressed – [1] can the degree of quality required for these critical coils be expected (without requiring a cultural change) from candidate suppliers and [2] can the nose castings be machined to the required tolerances after assembly here at PPPL?
6. Design Integration 

a. Is the design compatible with the integrated model of the stellarator core? 

b. Is the design consistent with project plans and requirements for field period and machine assembly? 

c. Do adequate clearances exist for field period assembly, final assembly, and operation?
Compatibility with the stellarator core design including adequate clearances during field period and final assembly was not satisfactorily demonstrated.
7. Interfaces. Have the physical and functional interfaces been adequately established to proceed with final design?
Additional work is required to resolve outstanding interface issues in a timely manner.
8. Procurement.  Is the procurement plan (e.g., make versus buy, bundling of procurements) appropriate? 
The make versus buy issue was satisfactorily addressed.  The Board concurs that it should be re-visited in light of the recent flat funding guidance from DOE.  Buying the wedge casting separately from the winding and assembling them at PPPL seems like an appropriate course.
9. Cost and Schedule. Are the cost and schedule baselines (and cost basis documentation) consistent with the technical baseline and procurement plan? Do the cost and schedule baselines appear reasonable?
The cost and schedule baselines appear reasonable and consistent with the technical baseline and procurement plan.  The PDR presentation indicated that the coils would be thermally cycled at PPPL.  This was not apparent in the cost and schedule baselines.  The cost basis documentation is for the old design with a shaved nose and needs to be updated.
10. ES&H.  Have potential environmental, health, and safety issues been identified and addressed?
No ES&H issues were identified apart from the activation issue already discussed under the requirements charge question.
11. Risk management.  Have technical, cost, and schedule risks been identified and appropriately mitigated?
Risk has clearly been a consideration in the design of the TF coil system.  The recent design change in which the shaved nose piece is avoided is evidence of this.  The Board recommends that consideration be given to adding to the cost and schedule baselines the testing the coils at cryogenic temperature after completing fabrication and planning for a spare coil in the event that flaws are uncovered in one of the later production coils.
12. Chits. Have all chits from previous design reviews been adequately addressed?
Yes.
