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 

· *Added back: PO PEO5678-W for extracting test samples

Week ending July 15, 2005 
A. Administrative Highlights

This week saw a flurry of conference calls and intra-team collaboration on both the A-1 & C-1 castings. As discussed in last week’s report, the A-1 casting was discovered to have a thin wall condition. EIO coordinated multiple calls & telecons between all parties involved including the NCSX team. Although this issue has not been resolved, we were able to get the A casting back into the work schedule. More on this condition and potential resolutions is reported below under technical highlights.

On the C-1 casting, Major Tool had discovered 2 machined features that had been added to the drawings and the model for fastening lead blocks. These details can not be machined. We had 3 telecons with PPPL to discuss this problem and come up with a workable solution (see Technical highlights – C-1). EIO was particularly concerned that these features were added on to the drawing without anyone at either Major Tool or EIO catching the change until this week. PPPL did forward EIO a letter on 3/14/05 which did detail this change, but the change was buried among 2-pages of similar changes. Most of these changes had been requested by Major Tool/EIO and were minor clarifications. 
In order to prevent another problem like this from occurring, MTM suggested all drawings and rev numbers should be listed in the specification rather than a zip archive. This will ensure that MTM is always working to the correct revision level. EIO further requests that any new requirements, initiated by NCSX, be flagged in a much more visible way. This is particularly important as any change initiated by NCSX could have a direct effect on both lead time and cost. PPPL is reviewing and has promised to implement new procedures.
Administrative Action Items: 

1) (PPPL) Princeton is reviewing proposed changes to the spec from last week’s meeting at Metal Tek. This would be Version 8.
Status: (Closed) The new Rev 8 Spec along with a new SOW was received and distributed to the team.
2) (PPPL, EIO, Metal Tek)  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 - No update) Paperwork is in process at EIO is expected to be submitted in the next week.
3) (EIO, Metal Tek, Major Tool) Disposition instructions for C pattern. PPPL has advised that they don’t anticipate taking possession of the patterns & will seek to have them disposed of at Metal Tek. They have inquired about whether Metal Tek would be keeping possession of a particular pattern until the last machined casting of that type is accepted and received by Princeton.  

Status: (Closed) Joe Edwards has agreed to hold on to each pattern until the last (6th) casting off of that pattern has been machined, shipped and accepted by PPPL.
4) (EIO, Metal Tek, Lawton) On 6/15 Larry Sutton issued SOW rev 3 under the auspices of the Changes Clause.
Status: (Open - No update) The document was distributed to EIO Subtier Contractors, who have been asked by Ed Galaska of EIO to acknowledge receipt of this document.  So far, MTM has responded.  A reminder notice was sent to Metal Tek and Lawton this week.
5) (PPPL)  Payment of EIO Team invoice for Purchase Order PE005678-W for extraction of sample materials.

Status: (Open - No update)  EIO was told the check was in process, but according to Edward Galaska, the check has not been received.  Larry Sutton verified that the check had been issued and mailed, but since it was not received at EIO, we were advised that the check will be canceled and a new check will be issued.

6) (PPPL)  Payment of EIO Contract invoice for May.  On 7/1, Edward Galaska advised PPPL accounts payable and Larry Sutton that payment for the invoice for May had not yet been received by EIO.

Status: (Open - No update)  We learned that due to a major reduction in personnel resulting from retirements and buyouts,  the PPPL accounting department is undergoing a realignment of assignments and duties.  Larry has promised to assist us in assuring that payments are not overly delayed.
7) (PPPL)  On 6/29/05, PPPL issued a request for price quote for stress relief of 16 castings.  Due date 7/6/05.

Status: (Closed)  This was sent to EIO on 7/13 along with Amendment No. 5 to Subcontract S005242-F
8)
(Major Tool) New mile stone chart for C-1
Status: (Open) promised for 7/22
Technical Highlights

Work in progress throughout the Subtier team members is presented below. NOTE – Castings are listed in the order they were poured.
C-1

Major Tool decided to move C-1 to the 5-axis machine on 7/16. Originally, they had planned on running 3-axis programs throughout next week. Due to problems on tool reach, these features will be machined at a later time with a different setup to minimize the difficulty encountered. There are approximately 70 programs that need to be run on the 5-axis. Many of these were refined using the prototype C casting.

Major Tool has instituted a new approach to estimating the time necessary for completing machining operations. CNC toolpath estimates have been compared to actual cut time required. The cut time includes changing cutting tools, repositioning part (etc). This review has determined that the old factor MTM was using of 3X the tool path estimate = actual cut time was too low. They have adjusted to a factor of 4X, and have found that the new estimates are corresponding well to actual times achieved. Using this data, MTM feels they will finish all machining operations by August 3rd, with a new ship date of 8/15/05. 
On a positive note, the new data further confirms that Major Tool’s estimate of 12 weeks for machining on subsequent castings is valid. Kevin Bowling has promised to publish a “learning curve” chart showing progression from 1 casting to the next, along with a new milestone chart by 7/20.
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Three telecons were held over the past week on a machined feature to mount the lead blocks to the winding coil. The current feature could not be machined as it was blocked by the out-sloping walls and a 90º head would not fit into the space available. On our initial telecon, PPPL suggested that a slot be created in the area (a woodruff key) that would allow a machined key (containing a tapped hole) to be welded in place. Kevin Bowling felt this was feasible. MTM would be able to machine this feature in with the same tool used for cutting in the retention slot (immediately adjacent to this area). 

On our 7/13 telecon PPPL proposed 4 alternative features for welded keys. As Kevin Bowling was traveling, he requested a delay until 7/15 to study the various approaches. At this meeting the easiest “fix” was determined to be the alternate depicted above. What still needs to be clarified is the cost of machining the slot, manufacturing the keys and welding them in place. We also need to study the impact on schedule this will entail. To help mitigate this, Kevin Bowling is looking at:
1. Other possible methods of affixing a plate to this area.

2. Coming out with the cost (and time needed) for each approach.

Kevin has also requested that PPPL look at eliminating the sealing groove in the area of the lead blocks. On an earlier telecon Brad Nelson of ORNL had responded to a question posed by EIO on breaking into the groove, that the grooves were not needed for sealing in this area.
C-2
Kevin Bowling reports that we are making excellent progress on C-2. In little more than 2 weeks we have accomplished more than we had done in the 1st 4 weeks of machining C-1. This has proven the efficacy of the changes implemented to the machining programs during C-1. We are on track to machine and ship C-2 in the 12 weeks forecasted.
A-1

By the end of last week we were able to determine that we had a thin wall condition on a back wall of the A-1 casting (reported in last week’s weekly). The new files we had from 3D ScanCo needed a closer tolerance range than normal to more accurately assess. On Monday we received a new report from Scanco as well as a solid model. These caused a lot of concern as a review of the data & measurements of the model seemed to show wall thicknesses under 1”. Physical measurements taken with calipers from the outside made this data suspect. On 7/12 Metal Tek cut a hole in the casting in the area shown to have the thinnest wall condition in the scan (.987 – 1.07). Physical readings were taken showing the wall thickness was actually 1.24” – 1.27”. Although this is still a thin wall condition, we are much closer to the nominal of 1.375”. Scanco was immediately contacted & throughout the day a flurry of calls, emails & file transfers occurred. Scanco promised to recheck the data overnight and a conference call was scheduled for the next morning. As EIO already had a telecon scheduled with PPPL to discuss lead block attachment features at 5:00 p.m. on 7/12, Nancy Horton took the opportunity to inform Princeton as to the potential problem, what we were doing to resolve it and possible ramifications.
One positive note though is that after an initial review of the files, Major Tool has concluded that there is sufficient stock on all machined surfaces to yield a good coil. The subsequent files received have not changed that assessment.
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Coil A data misalignment

The 7/13 telecon with 3D ScanCo gave us an answer for the error found. The casting was scanned into 3 separate scans or “sessions”. These sessions are later joined together to make a single database. Although all of the individual sessions were fine, an error occurred when locking in the bottom grey section pictured above. The misalignment gave us the error noted. 3D gave us multiple cross sectional views and a new report. This information was relayed to PPPL. The full inspection report can be viewed at the following link:
http://www.3dscanco.com/Clients/lawton/A_casting/050713/web_insp/Default.htm 
ScanCo was tasked to get Lawton a full report on how this error could have occurred and what ScanCo can do to make sure this was a one time anomaly. We also requested a full size mapping of the affected area plus additional cross sections. All of this information was relayed to PPPL and a follow up telecon was scheduled for 7/14 with Metal Tek, EIO & PPPL.

The report and requested data were all received on the 14th. Copies were Emailed to all parties and a set of full-sized mylars were sent out to PPPL. At our telecon that afternoon, Joe Edwards presented a PPT created by Metal Tek & EIO. The presentation highlighted the problems encountered and offered the following scenarios for resolving the thin wall condition:

[image: image2.emf]Remediation Options

• Option 1 – Permanent Waiver

– PPPL would need to assess part dimensions and FEA and assure that 

thin wall will not impact performance

– Affects all A-coils

• Option 2 – Use-As-Is NCR

– Would move A1 forward, but at risk of continued dimensional learning 

and schedule

– Affects A1

• Option 3 – Weld Build Up

– Would have to optimize part and identify areas for build up.  Substantial 

shape risk on component.  Large schedule impact.

• Option 4 – Remake

– Would have schedule slip on both pattern and component in schedule.  

Would likely complete C coils and have production gap in program while 

B pattern completes and A is adapted.


The full presentation as well as other documents have all been posted to the EIO FTP site: \Shared_Info\Quality_Review\A1_Doc\Scanco_info file. 
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PPPL ran new FEA analysis overnight (partial results above). Unfortunately they were only able to get 1 iteration run, using a heavier wall. The general consensus of everyone from NCSX is that the thinner walls should not be a problem, but more testing is necessary. Particularly a corrected model needs to be made with selectively thinned walls to mimic the thin wall condition seen on A-1 and new FEA needs to be run to check stress and deflection. This could take over 1 week to complete.
Metal Tek was forced to put the A-1 casting on hold earlier this week. This has obviously had the effect of pushing out the ship date and the potential of affecting shipments of all future coils. There is also the potential (though increasingly remote) that the new FEA could mean that A-1 would need to be scrapped and the pattern rebuilt. Aside from the obvious schedule blow that would entail, any further labor and materials the team expended from now to when the “plug was pulled” would be lost. In order to mitigate this concern PPPL agreed to send EIO a letter, authorizing Metal Tek to proceed with the weld upgrade immediately. In the unlikely event that PPPL decides that A1 cannot be used as is or modified (hence - A-1 would need to be scrapped) PPPL will be responsible for all work performed on A-1 from the point of release on 7/15 (not to exceed $10,000).
The letter was received by EIO on 7/15. A copy was forwarded to Metal Tek along with a follow-up call. Joe Edwards estimates he can get 220 man hours per week (2 workers per shift – 55 hours per week each shift) of weld upgrades done on A-1.
C-3
With the problems encountered on A the team has placed a renewed emphasis of shipping the C-3 casting out ahead of schedule. C-3 returned from MQS on 7/14. The films were read that night and processing began immediately.  Barry Craig is doing everything he can to ship this by month’s end, but as of now, Metal Tek cannot commit to a ship date prior to 8/5
C-4
C-4 was poured on 7/12. According to Barry Craig, the part poured out very well. Metal Tek started breaking this out of the mold on 7/14 finishing on 7/15. Initial indications are very good.
B Pattern
Lawton put in a full week of work on the B pattern. Tim Wenninger reports that we were able to get back onto the router this week. We are routing sections of the cope core box as quickly as Don could model sections & Tim can get them glued up! Tim estimates that we’re 40% done with glue up, which will continue through next week. Don Dickert has finished modeling the cope core box and on Monday will be back on the drag pattern. We are well on track to meeting our 9/15 ship date for this pattern.
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) films being studied. Excavations begun.


3) (Major Tool) Completion of 3 axis machining of C-1
Status: (Open) Should be complete 7/22


4) (Major Tool) Shipping crate for C-1
Status: (Closed) Revised sketch submitted.
5) (Major Tool) Machining C-2

Status: (Open) 2nd full week completed. Running very well.

6) (Metal Tek) Processing C-4
Status: (Open) Poured on 7/12. Broken out of Mold on 7/15


7) (PPPL) Eliminating sealing groove in the area of the lead block
Status: (New-Open) This action item was generated by a comment from Brad Nelson that the sealing groove was not needed in this area. Eliminating the groove would save several hours per casting.

C. Quality Activities

The quality areas covered this week centered on answering many of the remaining questions on the C-1 data package and studying the material submitted on C-2, C-3 & A-1. The “missing link” for evaluating the C-2 weld maps & correlating pictures to specific welds was received from Metal Tek and subjected to the ‘layman’s’ review by EIO. Unfortunately, although all of the information was deemed adequate, it was unclear how to apply the missing link to the other information. Pete Djordjevich has requested that Metal Tek improve upon this a bit more before final submission.
At our normally scheduled quality meeting on 7/12 we decided to try to set up a joint telecon with Metal Tek & PPPL for later in the week to go over outstanding QA matters. Unfortunately, with the problems encountered on the A casting (detailed above) taking up so many resources this week, it was jointly decided to postpone this telecon until next week. Metal Tek will be invited to join EIO & PPPL at their next regularly scheduled meeting on 7/18 at 9:00 a.m. EDT.

Upcoming QA Activities

· 4 Side bend tests and 1 tension test by Major Tool (started w/o 7/5)

· Review & submittal of C-2 document package

· Completion & review of C-3 weld maps

QA Action Items:

1)  (PPPL) 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.

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 .  Under review at PPPL.

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.   
Status: (Open) Joe Edwards took an action on (Rev 8) to do a study (product analysis off the bars) on one casting and provide the chemistry of the weighted average. Metal Tek ran samples from 3 different zones. Joe Edwards reports that we have the data from the experiment. The data will be studied over the weekend & should be ready to submit to PPPL next week. 

3) (EIO, Metal Tek)  Nonconformance Report for C-1, C-2, & A-1 for lack of Additional Test Material required by 4.2.2.4.  Per e-mail from PPPL: “At the meeting, we discussed the possibility of salvaging the “holes” cut out at MTM and using that material as a source for test pieces for the C-1 and C-2 castings.  We also discussed the possibility of cutting coupons from Riser areas of the A-1 and possibly the C-2 scraps.  If these remedies are feasible, they should be part of the proposed corrective action.
Status: (Closed) NCR submitted this week & accepted

4) (EIO, PPPL)  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.  

Status: (Open) Submitted to PPPL on 7/11. Received PPPL response with comments on 7/14. This has been forwarded back to Major Tool.

5) (EIO, Major Tool)  Metal Tek to provide sample material to Major Tool for conducting required tests.  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.
Status: (Open) Tests are in process at MTM.
6) (EIO, Metal Tek, PPPL) Submission and review of C-2 Spec sheet and Documentation Package and shipping release of the casting
Status: (Open) Preliminary document package was posted to the FTP site for review.  
7) (Major Tool)  PPPL has advised that in order to modify the specification to adopt the revised machining surface finish, they will need a formal deviation request submitted by EIO/Major Tool.
Status: (Open) PPPL has responded back with a request for modifications on the deviation request. This has been sent back to Major Tool along with Item # 4 (above).
8) (EIO, Metal Tek) PPPL has requested submission of a document or drawing that will link the weld repairs to the radiographic locations.  PPPL has also asked for clarification about whether all radiographic shots were taken with the same equipment.   

Status: (Open) Item was received and reviewed by EIO deeming it unacceptable. The information was there but the format was difficult to follow. MetalTek was contacted to create a reference page that will instruct the viewer how to define weld repairs and locations from the information supplied.

9) (PPPL, Major Tool)  To facilitate acceptance of the CMM data, Kevin offered to create a CAD file with point cloud data, mimicking that which might occur.  The file will be used by PPPL to compare with their data in order to ascertain compatibility.
Status: (Closed) Posted to FTP site on 7/11 to: \shared_info\ProE_files-drawings\test_se141-116_r5.stp
Please be advised that Nancy Horton is traveling outside of the country between July 14 and 27, during which time I (Roy Sheppard) will be responsible for submission of the EIO team weekly report.  If there are any questions during this time, please contact me in the office at 800-337-3083 or on my cell phone at 845-664-4600.  Alternatively, you may also contact Edward Galaska for administrative matters and Peter Djordjevich regarding Quality Assurance, both at 216-662-7044.
Roy Sheppard
EIO Deputy Program Manager for NCSX
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