Energy Industries of Ohio (EIO) Team Weekly Status Report

 

Report covers the NCSX Modular Coil Winding Form Activities Including:

· Production Contract S005242-F
· Change Order 5 under the Prototype Development Contract S-04341F 

Week ending August 5, 2005 
A. Administrative Highlights

During the month of July, the EIO team achieved a significant milestone under our contract.  We are now simultaneously processing multiple castings at both the foundry and the machine shop, while making great progress toward completion of our 3rd and final pattern.  We are also still experiencing first article learning (at the foundry, on A-1 and at the machine shop on C-1) while we endeavor to fully analyze and apply that learning to subsequent castings.  As of August 5th, there are six (6) castings (a third of our deliverables) in progress.
This heightened level of activity yielded a number of technical challenges, including unexpected test results at the foundry and programming complexities at the machine shop.   Such occurrences necessitated numerous meetings, collaboration and investigation in order to understand and correct them.  For the next few months, as production continues to ramp up, this experience will likely be repeated; however, the good news is that an administrative learning curve on reporting, researching, evaluating and solving the problems seems to have also occurred.   
One key factor in expediting resolution of these matters is the weekly scheduled QA telecon with PPPL.   This weekly forum with key players not only serves to bring closure to outstanding QA action items, it also gives us the opportunity to broach new issues and initiate dialogue on other matters.  Without unduly burdening this meeting, we have been able to capitalize on the meeting time to raise questions, report problems and provide updates within a short time of their occurrence.  As necessary, and with many of the required parties on the line, follow-up meetings are then scheduled. 
This week we held at least 5 scheduled conference calls and numerous other telecoms between team members & PPPL.  In anticipation of our quality meeting on Tuesday, and submission of our monthly report (submitted on 8/3), we held internal meetings with Major Tool, Metal Tek and Lawton on Monday to review production status, assess our progress to date and calculate the potential impact of past and current activities on our overall delivery schedule.

As discussed in technical highlights below, late this week we advised PPPL that the C-1 delivery projection has now been moved out to 9/16/05.  The reason for this change was discussed at length in a telecon with PPPL on 8/5.   The primary cause was continued “learning.”  Although significant testing of 5-axis programs had been accomplished on the prototype, MTM still needed to make major programming modifications for C-1 that added significantly to the machining process.  Kevin Bowling of Major Tool explained that earlier projections were based on a “best case” scenario, while this latest projection was developed using “tested” programs for the balance of the remaining machining operations. Kevin maintains that these new dates are based on sound, scientific data and should be very achievable.  Both PPPL and EIO will be traveling to MTM on 8/9 to go over remaining schedule concerns and discuss what MTM can do to mitigate chances of further schedule slippage.

Team members also concentrated on corrective actions required to resolve the thin wall condition on A-1 (under investigation), and the higher than spec phosphorous and sulfur chemistries of the alloy.  Our counterparts at ORNL and PPPL have worked collaboratively with us to minimize schedule impacts and help us achieve workable solutions to bring these matters to closure.  More details about our plans and actions to address these matters are set forth in the sections below.  
Administrative Action Items: 
1) (PPPL)  All technical and administrative activities related to Prototype Development Contract S-04341F, including Change Order 5 have been completed.  Final invoice was submitted to PPPL for payment. 
Status: (Open) The corrected invoice along with associated supporting documentation was submitted to PPPL on July 5, 2005.
2) (Metal Tek, Lawton) On 6/15 Larry Sutton issued SOW rev 3 under the auspices of the Changes Clause.
Status: (Open) EIO submitted acknowledgement to Larry Sutton, as required, but we still await the acknowledgements from Metal Tek.  A friendly reminder will be issued so that we can close out this action.    
3) (EIO, MTK, MTM) On 7/13 Larry Sutton of PPPL issued Amendment Number 5 to EIO contract, which necessitated EIO to issue Amendment Number 3 to the subtier contractors.  The amendment, which incorporates SOW rev 4 and Spec rev 8 into our contracts, was issued to Lawton, MTK and MTM on 7/15/05.

Status: (Open) Signed acceptance of amendments required from MTK and MTM in order for EIO to sign Amendment 5.  Larry Sutton reiterated that while the technical changes fall under the changes clause and are therefore already in effect, the associated funding under our contract will not be added until our amendment is signed by both parties.  Reminders to our team members are being sent so that EIO can return our signed amendment.

Technical Highlights

Thin Wall update 

On 8/3, EIO and Metal Tek submitted an NCR for the thin wall condition on A-1.  A telecon between Metal Tek, EIO & PPPL on 8/3/05 reviewed required steps to move forward with the A coils.  The team intends to determine the root cause(s) of the thin wall condition, if possible and plan our mitigation strategy based on these finding.  We are trying to isolate and eliminate as many variables as possible that may have contributed to this condition.  By Friday of this week, we were able to rule out some of these variables, including the stocked model, as causal agents, and determine remaining items to be explored.
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Overlay of stocked A w/ProE model
· Stocked Model – Thickness measurements taken by EIO of Lawton’s stocked model in the area where the casting exhibits thin walls show a nominal thickness of 1.5”. A separate study by Tom Brown of PPPL was conducted to overlay the stocked model with the ProE file (above slides). In Tom’s estimation, the stocked model is adequate to produce the machined casting.  This aligns with the findings of EIO.

· Pattern scan verification – Lawton requested that 3D ScanCo recheck the data on the A pattern scan to make sure there was not a misalignment of points on the pattern scan, as we experienced on the A-1 casting scan. On 8/5, Tim Wenninger reported back that ScanCo had verified their data and that there were no errors. ScanCo will be generating a report to Lawton which will be presented to PPPL after internal review.

· Pattern rescan – Metal Tek may look to rescan all or portions of the pattern to verify the measurements generated by ScanCo. They have asked for IGS files of the pattern to which they could compare scans taken with the Romer arm. Lawton has these files and would be able to the needed provide files. Tim Wenninger also indicated which cores make up the thin wall area. These cores can be viewed at:
http://www.3dscanco.com/Clients/lawton/A/A_patterns_files/frame.htm

· Cores 3 & 4 – make up the inside features
· Cores 7& 8 -  make up the outside features
· Drag pattern  also would contribute
· Pattern Assembly – In trying to assess if the problem occurred during pattern assembly or molding, Lawton will be sending Tim Wenninger out to Metal Tek to assist in molding A-2. Tim will also return to Metal Tek when the B pattern is shipped to assist in molding B-1


· Verify Scan of A-1 – Metal Tek intends to do a full layout of A-1 after the casting returns from MQS next week. The scan will be performed after stress relieving and will take approximately 2 days. The point cloud generated can be quickly compared directly against the stocked model, or can probably be used to overlay with the point cloud file generated by ScanCo. A copy of this file is posted on EIO’s FTP site.
Work performed on the various castings and the B pattern is reported below.
C-1

MTM is on their 2nd of 4 setups for the 5-axis machine.  The data generated from the initial setup has been contrasted with tool-path estimates. After applying what they have learned on 5-axis machining so far, MTM has calculated new finish dates.  Kevin Bowling estimates that 5-axis machining on the U-5 will finish on 8/26.  On 8/27, MTM will resume 3-axis machining on the 30’ Mitsubishi.  This final machining will finish the poloidal break area and several other operations that were bypassed earlier.  MTM projects that all of the machining will be finished on 9/2.  The ship date has now been pushed out to 9/16. Kevin is hopeful that MTM will be able to better this date and all of us are working to make this possible. MTM is currently working 3 shifts, 24 hours a day, 6 days per week with an extra 8 hour shift on Sunday to help achieve this schedule.
C-2
The 40’ Mitsubishi on which MTM is running C-2, broke down Tuesday evening, 8/2. The y-axis ball screw bearing blew out. The part is being replaced and will be finished tonight. MTM will be recalibrating this center over the weekend and intends to resume machining on C-2 on Monday. 

Normally, MTM has 2, 3-axis centers planned as backups for NCSX; a 30’ Mitsubishi & a Lucas 40T.  Unfortunately both of these were also down this week for service.  When the 40’ Mitsubishi went down Tuesday evening, MTM shifted all of their maintenance efforts to getting this center back online.  Kevin feels this should not impact schedule by more than 1-2 days as he has the capability of running extra shifts on Sunday. C-2 is currently scheduled to ship on 10/7.
A-1

A-1 completed welding and was shipped out to MQS on 8/3. According to Barry Craig of Metal Tek, there are roughly 4 days of shots required.  MTK expects to have A-1 back in house for final preparation by the middle of next week. Ship date to MTM is set for the week of 8/26. This includes extra time for the processing and decision making on the thin wall condition highlighted above.

C-3
MTK continued welding C-3 this week and expects to finish in the early part of the upcoming week.  As of 8/5, MTK was over 80% done with welding. C-3 should ship to MQS by 8/10 and return early in the week of 8/15.  Barry Craig is confident that C-3 will ship out to MTM by the end of this month

C-4
C-4 still remains the best casting to date. It was shipped up to MQS with the A-1 casting earlier this week for the initial x-ray and should be back in house at MTK next week.  At that point, the films will be reviewed and a weld map prepared. Projected ship date to MTM is 9/16/05.

C-5

Barry Craig reports that the mold for C-5 was closed on 8/4 and that they were making preparations to pour. MTK has scheduled C-5 to pour the week sometime during the upcoming week, quite possibly even Monday evening. 

B Pattern
Lawton continued to make excellent progress this week. Due to delays in other programs, Tim Wenninger was able to shift personnel onto the B pattern. Lawton had both routers running on NCSX all week and should continue through next week. At that point virtually all routing will be done.

Presently, both the drag box and cope pattern are virtually completed. The drag pattern was started earlier this week and should be completely routed by 8/10. Simultaneously, the cope box was being worked on this week along with gluing up multiple core boxes.
Technical Action Items
1) (Lawton) Manufacture of B Pattern 
Status: (Open) proceeding well towards 9/15 ship date.

2) (Metal Tek) Processing C-3
Status: (Open) in weld though 8/9


3) (Major Tool) Completion of machining of C-1
Status: (Open) Projected completion is 9/2


4) (Major Tool) Machining C-2

Status: (Open) machining to resume 8/8
5) (Metal Tek) Processing C-4
Status: (Open) shipped to MQS for initial x-ray


6) (PPPL) Eliminating sealing groove in the area of the lead block
Status: (Open) Prints should be released 8/8/05
7) (PPPL) PPPL has requested that MTM scribe the location of the weld-nuts for lead block locators on each casting.
Status: (Open) Prints should be released 8/8

C. Quality Activities
As highlighted above, QA conversations focused on the thin wall condition of A-1 and the erroneous readings for sulfur and phosphorus.  At the QA meeting on Tuesday, we reached agreement with PPPL on our general approach for investigating these matters and outlined the required documentation to reach closure.  Summaries of these conversations are set forth in the weekly QA notes.

EIO team members spent the rest of the week addressing open action items and numerous submissions from Metal Tek have been forwarded to PPPL for review and approval.
Upcoming QA Activities

· 4 Side bend tests and 1 tension test by Major Tool (Analysis of results to be conducted week of 8/8)

· Review of C-1 doc package  (PPPL QA note #2.6) Certificates of Conformance have been replaced & resubmitted – agreement reached on response needed to all open MTK action items for C-1 Doc package
· Review & submittal of C-2 document package - posted to EIO ftp

· Review of C-3 weld maps - posted to EIO ftp

· Cryogenic CVN test at St. Louis (notice to be provided to DCMA)

QA Action Items:

1) (PPPL, EIO , MTK) Resolution of the remaining material test report concerns (transmitted in 5/3, 5/4, and 5/9 e-mails from PPPL).  Particularly, follow-up on significant differences between Lab results on cryogenic yield tests is required. (PPPL QA note #3.1)

Status: (Open) Metal Tek and EIO Submitted & posted required documentation to FTP site on 6/24/05. Further clarification was given in subsequent Emails on 6/29 & 6/30. Metal Tek will use Westmoreland for Tensile testing at the 77K temperature. ST Louis will perform Tensile testing at room temperature, and all Charpy testing both at room temp and at 77K.  PPPL has advised that response/closure will be based on DCMA witness of a cryogenic CVN test at St. Louis Testing.  MTK reported that they are holding samples for the upcoming week to accommodate DCMA/Rosa Medina’s schedule.
2) (PPPL, EIO, Metal Tek)  PPPL took the action at the meeting to clarify alloy chemistry requirement to determine if an average is acceptable - Ref ASTM A751, paragraph 5.1.1.1) which they did.  EIO and Metal Tek took exception to PPPL’s comment that an NCR would be required if a single ladle’s chemistry is outside the requirements.  Language in ASTM A703 was cited as the basis for this exception. (PPPL QA note # 2.2)  
Status: (Closed)  Additional information was supplied to PPPL and they report that this matter is probably closed, pending Frank Malinowski’s review of ASTM 751. 

3) (EIO, MTM)  PPPL is seeking a Processing Outline from MTM to address welding, and a procedure describing MTM’s welding controls.  In addition to general controls, the submittal should answer the same issues already addressed with Metal Tek, such as the documentation to be provided, the pre & post welding inspection, and magnetic permeability checks.  A clear date for submission of this information is also required. (PPPL QA note # 2.5)  

Status: (Open) Revised MIT submitted and PPPL comments received.  Approval of MIT also requires data from the 4 side bend tests and 1 tension test.  Approved MIT required prior to any weld repair at MTM on C-2.  Kevin Bowling reported that he will update the plan when the results of the side bend tests have been received and analyzed, likely by 8/11.  


4) (EIO, Major Tool)  Corrective Action - additional 4 side bend tests and 1 tension test - for MTM nonconformance report NC17399, due prior to weld repair on any castings other than C-1. (PPPL QA Note # 2.1)
Status: (Open) At test lab – results expected back in house by 8/10. MTM will submit to EIO after review.
5) (PPPL) Submission and review of C-2 Spec sheet and Documentation Package and shipping release of the casting (PPPL QA notes #2.4.2, 2.4.3 & 2.4.4)
Status: (Open) New documents have been posted to EIO ftp.

6)  (PPPL) PPPL has requested the X-Ray technique sheets from MQS.
Status: (Open) Forwarded to PPPL on 8/5


7) (EIO, Metal Tek, Lawton, PPPL) **Determine root cause of the thin wall condition on the A-1 casting. (PPPL QA note # 2.3).
Status: (Open) NCR submitted on 8/3 and root cause analysis being looked at.  Upon completion of investigation, EIO will submit the appropriate Corrective Action to PPPL summarizing the root cause analysis and the associated mitigation plan.
8) (EIO, Metal Tek) CA 1323 issued by Metal Tek on 7/27 for NCR on erroneous sulfur & phosphorus readings (PPPL QA notes #2.6 & 2.7).
Status: (Open) PPPL has determined that the maximum permissible level of sulfur will be .025% and phosphorus will be .035%. Information relayed back to Metal Tek.
We appreciate the efforts of our colleagues at PPPL and ORNL to provide timely and thoughtful responses to our requests and submissions.  The events of the past week and previous month serve as reminders of the cutting edge R&D nature of this production contract.  While the models and drawings certainly indicate the complexity of the program, the physical patterns and castings still astonish all involved.  We are delighted to be able to report continued progress, despite the many technical complexities encountered and look forward to implementing the many lessons learned as we move forward with the remaining 12 castings.  
Please feel free to contact me at any time if you have any questions.  I can be reached at 216-496-2314.  

Nancy Horton

EIO Program Manager for NCSX
