March 26, 2005
To: Brad Nelson and Dave Williamson
From: Wayne Reiersen

Subject: Critical issues for the modular coils
As I was updating the critical issues list, I was struck again by the amount of work remaining in the modular coil area outside of completing fabrication drawings.  These critical issues are shown in Table 1.  The entry (14-1) deals with developing reference materials properties and design allowable for the modular coils.  We have done a lot of material testing for the modular coil conductor and casting alloy.  We have learned that the conductor shear modulus in the 3-point bend tests appears to be MUCH lower than anticipated.  In tensile tests, the casting alloy elastic modulus was about 2/3 of what we would expect for a wrought alloy of similar composition.  We just completed cyclic tensile testing of the short racetrack coils at PPPL last week with the implications on design allowables TBD.  Additional 3-point bend tests of the beam specimens at ORNL are still planned.  Fracture constants of the casting alloy are also still TBD.  The bottom line is that testing results have not always been what we expected and we still do not have a reference, documented set of material properties and design allowables for the analysts to use.  Near as I can tell - and I may be wrong - they are using their own “best guesses” at what these should be.  The question I have is simple – is there a plan for translating the test results into a documented set of reference material properties and design allowables which the analysts will use in completing their design basis analyses?
The second entry has to do with acceptance criteria for local high permeability zones.  I expect that this work was done but I do not recall what the final acceptance criteria were.  I will follow up with Malinowski.
The third entry has to do with completing the modular coil final design.  We have been focused on staying ahead of the procurements – developing specs and fabrication drawings – and that is the way we planned our remaining design reviews.  However, there is clearly a lot of other work that remains for completing modular coil final design.  A comprehensive list would include.

· Technical procurement packages provided – includes all specifications and fabrication drawings required to support procurement or in-house fabrication of Modular Coil System (WBS 14) components.  Shims, bolts, and insulating breaks are particular concerns.

· Interface documentation finalized– All interfaces defined and documented to the satisfaction of interfacing WBS Managers.

· All chits from previous design reviews closed out.

· A complete set of design basis calculations (including a FMECA) developed, documented, checked, and posted along with properly archived data files.

· A comprehensive bill of materials developed for WBS 14 that can be used to verify that each part has been ordered and received.

· A schedule for developing assembly and test procedures in Title III that is consistent with project need dates.

There should be no surprises on this list.  Please make sure that the activities required to provide these deliverables are identified in your job so that we can measure progress towards their completion.  The activities should be completed and addressed at one of the remaining FDRs.  

Thanks for your cooperation.  Please advise if there is anything we are missing.

Table 1 - Modular coil critical issues
[image: image1.emf]WBS ID Situation Risk Type Mitigation Plan Status

14 - Modular 

Coils

14 -1 Material properties, design 

criteria, and design margins

. 

Reference material properties 

and design criteria for the cable 

conductor have not been 

finalized.  Deficiencies need to be 

addressed.



Failure of the conductor if 

stresses/strains are too high

Technical Original plan was as follows:

1. Draft SOW to define additional 

R&D required. (Nelson)

2. Perform additional R&D 

required to establish design 

allowables (Chrzanowski)

3. Document reference material 

properties based on data in hand 

now.  Update when additional 

R&D is completed. (Nelson)



Test plan is being executed.  

Compression, flexure, and tension 

properties have been measured. Initial 

fatigue tests completed.  Design criteria 

for cable conductor have been drafted.  

Analyses of the MCWF and winding 

pack have been performed but are 

being repeated with latest property 

information. 



Progress thru mid-May 2004 was 

sufficient to support the FDR of the 

MCWF. Fatigue testing and update of 

analyses (primarily for the winding) will 

finish after the FDR.  Myatt has 

identified additional properties needed 

for winding pack analyses. The FDR 

committee suggested additional testing 

to characterize shear-carrying 

capability. Testing plans have been 

updated to reflect these new 

requirements.



Material properties characterization 

will be completed for the final 

Modular Coil Winding (Type C) FDR 

scheduled for May 31 2005.  Design 

basis analyses will be updated 

accordingly.

14-6 Local high permeability zones

. 

Local high permeability zones are 

likely to result from weld repairs 

in the MCWF. Prudent 

acceptance criteria need to be 

established.

Field errors that impact plasma 

performance if the criteria are too 

liberal and cost (and schedule) if 

criteria are too stringent.

Technical, 

cost, and 

schedule.

Model the effects of local high-

mu regions on the MCWF on 

islands to develop an acceptance 

criterion for nonconformances.  

(Brooks)

Initial modeling has been completed.



Acceptance criteria are being 

drafted.

14-8 Completion of MC final design

.  

Many tasks  need to be 

completed for final design 

including the development of 

drawings and specifications; 

documentation of design basis 

analyses (and their checks), 

interfaces, assembly plans, etc.

Technical scope not documented 

for the FDR may not be provided 

or subject to independent review.

Schedule Develop a comprehensive list of 

deliverables for final design.  Use 

completion of deliverables as an 

objective metric to monitor 

progress towards completion of 

final design.

Successful MCWF FDR conducted in 

May 2004 but not all of the elements 

required for FDR closeout were in the 

scope of the review.



Remaining elements within WBS 14 

will be reviewed at [1] the March FDR 

which addresses Type C cladding and 

terminal hardware; [2] the April 29 FDR 

which will address the Type C chill 

plates  and lead blocks; and [3] the 

May 31 FDR which will address the 

Type C compete assembly and clamps.  

A comprehensive list of final design 

deliverables has been developed.



A design audit will be conducted 

within two months of the final Type 

C FDR to assure that all design-

related activities have been 

successfully completed.


Cc: Neilson, Strykowsky, Simmons
