Energy Industries of Ohio (EIO) Team Weekly Status Report

 

Report covers the NCSX Modular Coil Winding Form Activities Under Production Contract S005242-F

Week ending March 17, 2006
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C-1 in the autoclave & after impregnation
Administrative Highlights
Roy Sheppard had the opportunity to visit PPPL on Tuesday, 3/14 and see the winding forms, including C-1, first hand, as they make their way through the next phase of production at PPPL.  The above pictures, furnished by Jim Chrzanowski, provide a fascinating glimpse into the complex and amazing technology that is underway.  Many thanks to all at PPPL for sharing the details of this process with us this week. It is both exciting and humbling to be contributing to this research. 

And clearly, from a production standpoint, our contributions are mounting.  The foundry is now pouring castings on a regular interval and keeping them moving through the foundry process very close within plans. A-4, the 11th casting, was shipped from MTK to MTM on 3/14, and it looks like A-5 may be on its way to MTM by mid next week.  With castings in hand, Major Tool is able to capitalize on machining opportunities, such as the circumstance that arose this week for C-4 (described under Tech Highlights) to gain further machining momentum.  Naturally, all of this leads to more predictable deliveries to PPPL. 
While each week new challenges continue to arise, with experience, our internal processes have also become very efficient, ensuring issues are resolved through a combination of resourcefulness, ingenuity and close coordination.  With equivalent efficiencies at PPPL, including the rapid response measure, we are now often resolving issues the same day or week that they arise.  The issue of the flange holes, discussed under QA Highlights represents one example of this process.  

As another example, storage of the patterns has also been resolved relatively quickly.  As previously reported, with the resequencing of the machining operation for the C coils, the team has been working with PPPL over the last week to find a safe, long-term storage facility for the C style pattern (see administrative action item #4) and potentially the A and B patterns as well. Late Friday, Phil Heitzenroeder informed Roy Sheppard of EIO, that suitable space for C had been located within the lab - inside the motor generator building. We were advised that Larry Sutton will be forwarding the necessary paperwork instructing the team to ship the pattern to PPPL for storage.

FTP Postings this week

(found at:  ftp.atc-inc.org:/PPPL/shared_info)

	Location
	File Name
	Date

	\Quality_Review\A4_Doc
	A-4CoilchemDoc4.zip
	3/13/06

	\Quality_Review\C2_Doc
	C-2_Doc_Package_Combined_3-16-08.pdf
	3/16/05

	\Quality_Review
	S5242RapidResponsePolBreakFit-UpChecks.pdf
	3/16/06

	\Quality_Review
	couterbore_gauge_photos.zip
	3/16/06

	\Quality_Review\A4_Doc
	A4CoilCOFC.zip
	3/16/06

	\Quality_Review\A4_Doc
	A_Cshimheattreatchart.zip
	3/16/06

	\Quality_Review\A4_Doc
	EIOQAReleasedocA43-13-06.doc
	3/16/06

	\Quality_Review\C3_Doc
	DispositionofNCR19269_C3indications_030306.pdf
	3/16/06

	\Quality_Review\C5_Doc
	C5-doc_pack-Metal_Tek_3-17-06-06.pdf
	3/17/06

	\Quality_Review\C4_Doc
	NC19209_signed_off_2-21-06.pdf
	3/17/06

	\Quality_Review\Casting_Scans
	A4-Scan.pdf
	3/17/06


**note – file names may be changed from the original for clarity

Administrative Action Items

1. (EIO, MTM) List of additional changes desired by PPPL for machining on C-2 and beyond, as covered on 10/13 & 10/14
Status: (Open) EIO submitted our FFP proposal in response to PPPL’s direction, (including a copy of the quote for hardware from South Texas Bolt), on 1/25/07.  On 3/6/06, PPPL issued Amendment 11 to EIO’s contract.  On 3/14, EIO issued amendment 7 to MTM subcontract.  Upon execution, EIO will sign and return our amendment to PPPL for signature.  The use of bearing plates, included as part of this amendment, is currently under evaluation, as none of the plates meet PPPL permeability requirements.  EIO has sought input from MTK regarding casting the plates from Stellaloy and PPPL is considering this alternative.  Additional direction from PPPL will eventually be required.  Current plan is to use the bearing plates until a better alternative is acquired. 

2. (PPPL) PPPL has requested an updated delivery schedule which incorporates recent changes to machining processes, including specification changes resulting from the meeting in Indianapolis on 1/4.  Due date to PPPL is 1/24/06.

Status: (Open) Following agreement on delivery with PPPL, on 3/14, EIO returned required paperwork to PPPL.  After DOE review, PPPL will issue an amendment to EIO contract.   

3. (PPPL) Distribution of Spec Rev 11 & SOW 141-02-05 via amendment to lower tier subcontractors and Execution of Amendment (via signature) back to PPPL.

Status: (Open) On 2/7, Princeton released the signed version of Rev 11 of the spec: NCSX-CSPEC-141-03-11 & the new statement of work; NCSX-SOW-141-02-05, via Amendment 9 to EIO subcontract.  EIO received MTK signed amendment this week and has signed and returned our amendment to PPPL.  
4. (EIO, MTK, Lawton, MTM, PPPL) Pattern Storage after six castings have been delivered to MTM.
Status: (Open) Resequencing of machining the C coils means that the C pattern will need to be stored for an extended period.  Lawton does not recommend outdoor storage.  PPPL has identified a suitable location in their motor generator building.  We were advised late 3/17 that Larry Sutton will be forwarding the necessary paperwork instructing the team to ship the pattern to PPPL for storage.

Technical Highlights

C-4

MTM finished the gun drilling on the 40T-Lucas earlier this week. Although this machining step took longer on the Lucas than it would have on the U-5, the overall resource leveling discussed last week, plus the ability to advance C-5 and A-1 onto the next centers, more than compensated for the extra time needed. MTM was able to take advantage of a similar situation as this week closed. Another machining center, the Froriep, normally fully booked, was open. MTM took advantage of this fortuitous opportunity to move C-4 onto this center for the final operations on the poloidal break. MTM’s resourcefulness in developing alternative processing (while programming on the fly) will help the team maintain schedule on this and subsequent parts. 
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C-4 being deburred

MTM will machine C-4 round the clock this weekend, with full on-site leadership coverage scheduled to address any challenges that may arise. In addition, Kevin and Mike have advised that they are also on call. MTM will finish the machining over this weekend, with plans to start CMM Monday morning. MTM intends to have C-4 ready to ship by 3/24.
C-5
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C-5 on 1st op on the U-5

As of Friday morning, 3/17,  C-5 was finishing the 1st operation of the remaining 5 machining steps. MTM planned to move the coil form onto the 2nd operation on the U-5, by the end of the day.  After the recent experience with moving the last operation of C-4 back to the Lucas, at this point, it is not clear if the last operation for C-5 will be finished on the U-5 center or, as with C-4, moved onto a different machine.   Mike describes this as a “game day decision” that will depend on status of A-1 and internal resources at the time.
A-1 
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A-1 on the Mitsu

A-1 is in the 1st operation of 2 on the Mitsubishi. Up to this point, everything continues to progress very well and Kevin Bowling expressed “cautious optimism” on the A coils in general, noting that to date they have had considerable success matching experience with plans.
A-3

With C-4 off the Lucas, MTM started setting up A-3 on this center on Friday, 3/17. The plan is to machine A-3 in tandem with A-4. After completing the 1st operation for A-3 on the Lucas, the castings will be swapped on the fixture. MTM will then arc out the windows on A-3 while A-4 gets the 1st op performed. This is the same strategy that was successfully implemented on A-1 & A-2.
B-1

B-1 will follow A-3 & A-4 on the Lucas; however once it has completed the first operation, it is likely that B-1 will then “pass” these castings on subsequent centers to ensure on-time delivery of the first field period.  Right now, it is thought that once A-1 & A-2 have both completed the operations on the Mitsubishi, MTM will move the B-1 casting onto this machine center.

A-4

As projected, A-4 was shipped by MTK this week and was received safely at MTM. As mentioned above, this coil will be worked simultaneously with A-3 and will likely go up on the Lucas in the next week.

A-5
A-5 came back from MQS earlier this week with only a few minor repairs and one major weld repair needed. These have been accomplished and the casting was scanned. A-5 is now on a cart awaiting its turn in the oven for stress relief. MTK is scheduling Rosa Medina to come in on 2/21 for final LPI. Upon successful completion and with signed EIO release, MTK will be ready to ship A-5 by mid week.
A-6
A-6 was shipped back from MQS on 3/17. Barry Craig has scheduled a crew to come in over the weekend to start excavation and mapping.

B-2


Upon the return of A-5 from MQS, B-2 was shipped up to MQS for initial RT.  The foundry did not have the opportunity to conduct a preliminary scan as anticipated; however as this is the only casting at MQS at present, they are planning to have the casting returned by the end of next week, enabling weld repair to commence slightly ahead of schedule. Chuck Ruud has been directed to expedite this part at the vendor to ensure this rapid turn around. 

B-3

B-3 is currently in heat treat. The casting was scheduled to come out of the oven on 3/18 at which time A-5 will take its place. B-3 will move into arc and grinding next week.

B-4
Barry Craig reports that the molding of the 4th casting of this series is well underway. The drag section is made along with some of the cores. The balance of the mold will be completed by the middle of next week, with the mold being closed and ready to pour by 3/24.
Technical Action Items

1) (Major Tool) Machining of C-4
Status: (Open) In final machining this weekend

2) (Major Tool) Machining of C-5
Status: (Open) On U-5

3) (Major Tool) Processing C-6

Status: (Open) On-hold
4) (Major Tool) Machining of A-1
Status: (Open) On 40’ Mitsubishi


5) (Major Tool) Machining  A-2
Status: (Open) On deck for Mitsubishi

6) (Major Tool) Machining A-3
Status: (Open) Set up on Lucas T 40
7) (Major Tool) Processing B-1
Status: (Open) On deck for Lucas

8) (Metal Tek) Processing A-4
Status: (Closed) shipped 3/14.


9) (Major Tool) Machining A-4
Status: (Open) Machining in tandem with A-3

10) (Metal Tek) Processing A-5
Status: (Open) Stress relief this weekend

11) (Metal Tek) Processing A-6
Status: (Open) Back from initial RT

12) (Metal Tek) Processing B-2
Status: (Open) At MQS for initial RT


13) (Metal Tek) Processing B-3
Status: (Open) Through HT on 3/18


14) (Metal Tek) Molding B-4
Status: (Open) Drag section done
Quality Highlights

As mentioned above, Roy Sheppard of EIO visited the lab Tuesday morning. He met initially with Jim Chrzanowski who brought him to the winding bay for inspection and discussion of the C-3 areas of concern highlighted last week. PPPL wants assurance that these problems will not crop up on subsequent castings. 

Discussion of these concerns continued during the morning QA meeting. Much of the discussion centered on the clearance of some of the flange holes. As Jim Chrzanowski had been called into a different meeting, Larry Dudek was brought in to highlight Princeton’s problem: Although the counterbores were machined to print, on some flange holes there is insufficient space to get a wrench in during assembly of the coils at the lab.

A discussion ensued on just how much space PPPL would need for the wrench head and to be able to slide the stud into the hole. Although the exact size of the wrench to be used has yet to be determined, the group reached consensus (for at least C-4) that clearance needed to be maintained at 3” in diameter for a height of 2” (off the washer at the base of the counterbore). Mike Griffith of MTM designed a custom gauge which is shown below. MTM will grind away any interference with the gauge and the casting wall (see 2.8.6 below).  Using the rapid response procedure highlighted under the Administrative section, PPPL issued change direction to EIO/MTM on 3/16.
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Acceptable clearance

Interference with casting

Another topic of considerable discussion entailed the permeability issues with the bearing plates (see 3.5 below). The team had been working several possible changes in tandem. By the close of the week though, it seems that the best solution will be to replace the current bearing plates (from at least C-4 on, and possibly for all 18 parts) with cast & machined plates made with Stellaloy. Cost impact statements have been solicited from MTK & MTM to furnish these replacement parts and PPPL has been briefed on the anticipated price. EIO will submission of the formal proposed contract price will follow.

With the anticipated inspection and shipment of C-4 in the upcoming week,  and planned visits of both EIO and PPPL to MTM during that same time, next week will be busy for QA activities. Pete Djordjevich, QA Manager at EIO will be arriving in Indianapolis on Monday afternoon. Pete will be reviewing inspection procedures and is also planning on doing a visual inspection of some of the castings currently in the queue. Roy Sheppard and Colin Phelps (chief QC receiving inspector of the MCWF’s at PPPL) will be at MTM on Wednesday & Thursday with the intention to focus primarily on C-4 as it moves through the final steps prior to shipment.  By reviewing the casting prior to shipment, questions can be raised and resolved prior to receipt at PPPL. 
Upcoming QA Activities

· Scan results from A-5

· Final LPI A-5

· Scanning B-2 

· C-3 Doc package (MTM)

· Final LPI C-4 (MTM)

· CMM inspection C-4

· Visual inspections C-4

· Final tests C-4

QA Action Items 

1. Closed Items: EIO recommends

1.1 EIO action 2.2.1 for C-2 document

1.2 EIO action 2.4 – NC 19209

1.3 EIO action 2.8.6 for counterbore inspection device

1.4 PPPL action 3.2 for NC 19269
1.5 PPPL action 3.4 for poloidal break inspection
2. Pending from EIO:

2.1. 
(EIO, MTM) Develop a UT Technique and submit the procedure and procedure qualification for examining the high stress areas of the casting.

Status: (Open) Due date is end of February.  In the interim, RT of the high stress area will be performed. MTM plans to validate the UT technique on C-4 in conjunction with RT. Repeatability issues have arisen. The UT equipment manufacturer was in to help.
2.2.  (EIO) Provide final documentation packages for completed MCWF’s.

2.2.1. C-2 (includes RT film)

Status: (Closed) – Posted to FTP site.
2.2.2. C-3 (includes RT film)

Status: (Open) –Films already provided. Dimensional NC 19314 (3.7  below) disposition needed before MTM can submit

2.3. (EIO, MTK) Initiate RFD for casting areas where it is proposed to not inspect and not repair. 

Status: (Open) Initial approach discussed 2/16.  Update expected by 2/22.  This has been delayed as making the template is more complicated than expected. No change – At this point may not be able to be implemented.
2.4. (EIO, MTM) Updated NC19209, requesting RT of C-4 weld repair be waived, with documentation of post-weld inspections.
Status (Closed) Updated per Frank Malinowski’s suggestion. This was forwarded to PPPL on 3/17 and posted to the FTP site.
2.5. (EIO, MTM) Update NC 18607 to show that corrective action has been accomplished 

Status (Open) To be included in MTM portion of C-3 doc package. The documentation of corrective action will clearly be tied to the NC – either on that form or separate document with references.

2.6. (EIO, MTM) Update NC 18654 to show that corrective action has been accomplished 
Status (Open) To be included in MTM portion of C-3 doc package. The documentation of corrective action will clearly be tied to the NC – either on that form or separate document with references.

2.7. (EIO, MTK) Update CA 1625 (A-1 linear indication) after machining. 
Status (Open) MTM to document condition after machining for MTK evaluation. This area has not yet been machined. 

2.8. (EIO, MTM) Address actions to prevent recurrence of issues (listed below—not all may need specific actions) discussed in 3/7/06 C-3 Results from Visual Inspection teleconference. PPPL has to generate NCR’S will work with EIO on the dispositions
2.8.1. Modify CMM inspection to include poloidal break (to detect shifts such as seen on C-3). 

2.8.2. Better identify surface divots – especially those on tee edges.

2.8.3. Remove steel bushings.

2.8.4. Watch for rust indications –possible permeability issues.

2.8.5. Assure cooling line holes are clear

2.8.6. Verify 2” clearance on flange holes. MTM checked again with a tapered gage based on the washer. 2 7/8” dia. at bottom for ½” then expands to 3” dia. for another 1 ½”- The gage centered on hole. Most holes now pass. The balance will be remediated.
Status (Open) new - Actions at MTM already in progress (see 2.8.6).  PPPL to will generate new NCR’s and MTM will comment on corrective actions taken or planned.
2.9. (EIO, MTK) Notify PPPL about when additional test coupons will be shipped.  EIO to investigate.

Status (Open) Update was reported at QA meeting. Film, test coupons & extra material to be submitted by end of next week (3/24)
2.10. (EIO, MTM, MTK) Provide NCR for C-5 flange thickness concern raised by MTM in the 3/7 teleconference.

Status (New) flange may be shifted so “best fit” makes flange too thin when there‘s actually enough cast thickness. NCR is due by 3/22. NCSX can probably accept the nonconforming condition for C-5 since the stresses are low in that region. Intra-team discussions this week. MTK input forthcoming.
3. Pending from PPPL 

3.1. Process EIO’s proposed RFD for C-Type MCWF port cut-out deviation received 2/17.

 Status: (Open) by 3/17 (not arrived as of 3/19)
3.2. Process NC19269 for LPI indications found on C-3. 

 Status: (Closed) Sent 3/13
3.3. Disposition NC19321 with weld repair approach, including waiving RT, for gouge on C-4.  Note: MTM confirmed that the CMM will get at least 4 points, so profile will be assured.

  Status: (Open) by 3/17 (not arrived as of 3/19)
3.4. Provide ECN or drawing update showing revised poloidal break tolerances as discussed on 2/27. MTM can hold 0.002” for bushings, but seeks something closer to the .013” measured on C-3 for the break gap. Perhaps, for the poloidal break flange fit-up, 0.005” through and 0.015” at edges – edge defined as no more that 1/8” penetration - would be practical. 

 Status: (Closed) sent 3/16
3.5. Process EIO’s NC 19233 & 19234 for bearing plate permeability
Status: (Open) Under discussion – Permeability was ranging as high as 1.05 – New readings found on the A & B style are ranging 1.15 – 1.2.  MTM reported that grinding solution anneal were unsuccessful.  EIO has also initiated a request to Metal Tek for quote to cast Stellaloy bearing plates.  Stellalloy cut-outs from A-types or other certified compliant material not feasible. PPPL investigated alternative acceptable alternative materials such as 304 or 17 -4ph material and what condition is required for the plates; however, as of 3/17, both 17-4 & Inconel approach have been abandoned. EIO will have a proposal based on Stellalloy shortly.
3.6. Evaluate revised document of corrective actions for MetalTek CA 1538 for B-1 Thin wall condition. Actions include adding stock to Core Box #9, weld repair of the thin flange area, and further evaluation/possible action regarding wing interference areas.

Status: (Open) posted 3/5 & submitted on 3/7- PPPL will download & process. by 3/17 (not arrived as of 3/19)
3.7. Process NC 19314 for C-3 dimensional deviations.

Status: (Open) ORNL says all are acceptable – PPPL to disposition and process. by 3/17 (not arrived as of 3/19)
3.8. PPPL approval of final C-1 documentation package is needed.

Status: (Open) by 3/17(not arrived as of 3/19)
3.9. PPPL to evaluate C-5 flange thickness concern raised by MTM in the 3/7 teleconference. 

Status: (New) The topic was addressed during the weekly QA meeting on 3/7 and further information was provided by Mike Griffith later that day.  PPPL to consider requirements and advise.  EIO needs to submit NCR (see 2.10).
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              Flange reference dimension on C castings (1.38)
4. New Specification & Drawing Changes: 
· MCWF Inspection Point change- MTM requested a different reference system and pointed out that PPPL did not specify all points. PPPL will post by Wednesday 3/22

· ¼” thermocouple for A casting – PPPL provided relief by tapering.  MTM to propose new location, but wants some guidance from PPPL on new position. 

We are eagerly anticipating the upcoming week as final inspection commences on C-4.  As highlighted above, members of EIO and PPPL will travel to MTM to review the process and based on lessons learned, we hope to see a smooth transfer of data and rapid resolution of any outstanding issues, such as non-conformances.  This is an extremely exciting time in our team’s activities as production reaches an all time high.  As always, we appreciate your questions, comments and anecdotes submitted in response to this report.  For the upcoming week, if you need to reach us,  please contact me at 216-496-2314 or Roy Sheppard on his cell phone at 201-218-4465.
Nancy Horton

EIO Program Manager for NCSX               
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