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 31, 2006
Administrative Highlights

I am happy to confirm several anticipated accomplishments this week.  On Tuesday night, 3/28, as planned, the foundry poured B-4, the team’s 16th casting. The following day, 3/29, the team fulfilled two contract milestones; Metal Tek shipped the A-5 casting to Major Tool, and C-4 was delivered safely to PPPL.

The week also presented a number of technical challenges (see Technical and QA Highlights) which required immediate attention and quick resolution.  Administrative handling of these actions has been tremendously effective.  The EIO team members have been able to quickly caucus to address the situation and agree upon the required action.   Necessary documentation, including pictures and data, are presented to PPPL in a clear and concise manner, both via e-mail and telephone.  After discussion and, if necessary, using the “rapid response” procedure, the NCSX team provides timely and critical input that ensures continued performance and minimal delay.  In the current, round the clock, production environment, this process is key to overall success. 
FTP Postings this week

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

	Location
	File Name
	Date

	\SOW_Spec_Drawings
	type_a_insp_points.zip
	3/29/06

	\SOW_Spec_Drawings
	proe_se141-115_022006.zip
	3/29/06

	\SOW_Spec_Drawings
	Readme.doc
	3/29/06

	\Quality_Review\Bearing_Plates
	Platedocs3-26-06.zip
	3/29/06

	\Quality_Review
	3inchcounterboreinterference.doc
	3/29/06

	\Quality_Review
	MCBtoCinterface.ppt
	3/29/06

	\Quality-Meeting_notes
	PPPLQualityNotes3-27-06_plus.doc
	3/29/06

	\Reports_Weekly-Monthly\Weekly
	06-03-10_eio_wk.doc
	3/29/06

	\Reports_Weekly-Monthly\Weekly
	06-03-17_eio_wk.doc
	3/29/06

	\Reports_Weekly-Monthly\Weekly
	06-03-24_eio_wk.doc
	3/29/06

	\Quality_Review\C4_Doc
	Signed_off-NC19314_C3DimIns_032706.pdf
	3/29/06

	\Quality_Review\C4_Doc
	Signed_Off-NC19321-CACompleted.pdf
	3/29/06

	\Quality_Review\C4_Doc
	Signed_Off-NC19474_RTIndC4_032406.pdf
	3/29/06

	\Quality_Review\C4_Doc
	NC19475rev1.zip
	3/29/06

	\Quality_Review\Casting_Scans
	A5_casting_scan.pdf
	3/29/06

	\Quality_Review\A5_Doc
	A-5CoilChemistriesDoc_4.zip
	3/29/06

	\Quality_Review\A5_Doc
	CSPEC-A-5ShimS-N5.zip
	3/29/06

	\Quality_Review
	C5PoloidalBreakLocationproblem.doc
	3/29/06

	\Quality_Review\C5_Doc
	NC19511_poloidalbreak-C5.zip
	3/30/05

	\Quality_Review\A1_Doc
	A1_counterbore_interference_interimdeviationrequest.doc
	3/30/05

	\Quality_Review\C5_Doc
	C5PoloidalBreakLocationRapidResponseNCR.doc
	3/30/05

	\Quality_Review
	NCR3644-Disp_req-C4_cast-ind.pdf
	3/31/06

	\SOW_Spec_Drawings
	production_mcwf_pdf_r8.zip
	3/31/06

	\Quality_Review\A6_Doc
	A-6Coilweldmap3-30-06.pdf
	3/31/06

	\Quality_Review\B2_Doc
	B-2WeldMap3-31-06.pdf
	3/31/06

	\Quality_Review
	RFD_A-thrmcple_relief.pdf
	3/31/06

	\Quality_Review\C3_Doc
	MTM_C-3_Datapack-3-30-06.pdf
	3/31/06

	\Quality_Review
	MCWFProjectSummary.pdf
	3/31/06

	\Quality_Review\A1_Doc
	A-1_Doc_Pack_Metal-Tek_3-31-06.pdf
	3/31/06

	\Quality_Review\C4_Doc
	Signed_NC19455_2_DP_disposition_032406.pdf
	3/31/06

	\Quality_Review\C4_Doc
	Signed_NC19483_InspLstC4_032406.pdf
	3/31/06

	\Quality_Review\Bearing_Plates
	RFD-14-016_bearing_plate-stellalloy.pdf
	4/1/06


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

Administrative Action Items

1. (EIO, MTM, MTK) List of additional changes desired by PPPL for machining on C-2 and beyond, as covered on 10/13 & 10/14
Status: (Open) EIO returned our signed amendment 11 to PPPL on 3/14/06.  Since that time, the use of bearing plates, included as part of this amendment has resurfaced, as none of the acquired plates meet PPPL permeability requirements. Under the direction of Change Order 1, MTK has commenced production of the bearing plates (see Technical Highlights).  EIO is completing the final price projection for submission to PPPL.
2. (EIO) 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) On 3/21, Larry Sutton issued amendment 12 to EIO contract.  EIO issued Amendment 8 to MTM on 3/27 for review and signature. Pending MTM agreement, EIO will sign and return the amendment to PPPL.     

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 returned our signed amendment to PPPL this week.
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 and outdoor storage is not an option.  PPPL has identified a suitable indoor location in their motor generator building and is processing the necessary paperwork to direct the EIO team.  Meanwhile, the “A” and around the end of April, the “B” patterns will also be ready for storage.
5. (EIO) Submission of Monthly Report for March

Status: (Open) In process for submission at the beginning of the week.
Technical Highlights

C-4

After finishing the additional grinding requested by PPPL, C-4 went through another final inspection at MTM on Monday, 3/27. The casting passed and was crated and shipped out that afternoon. On 3/29, Larry Sutton reported that the casting was delivered at 7:00 a.m. that morning. The casting is currently undergoing inspection at the lab (see QA highlights below)

C-5
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C-5 on U-5

The C-5 casting is currently on the 4th of 5 operations. Mike Griffith estimates that this op will finish early to mid-week. At that point C-5 will be flipped over to perform the additional machining operation described in QA highlights below. Once the new operation is complete, the balance of the poloidal break features will be finished (milling & gun drilling).  Ship date for C-5 will most likely be the 21st of April and plans for EIO/PPPL to visit MTM during the final inspection have been initiated.
A-1 

MTM plans to finish the balance of the initial operation on the Mitsu this weekend and should be ready to flip A-1 for the 2nd operation (of 2) on Monday. The counterbore machining discussed earlier in the week (see QA Highlights) has been successfully completed. Machine programs continue to be refined for this coil form and several cutters & paths had to be modified for maximum efficiency. Although the 1st side has progressed a little slower than initially projected, MTM is highly pleased with the overall results to date. The casting is showing a very consistent stock condition after machining that should result in quicker throughput on the U-5
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A-1 on Mitsu
A-3 & A-4
The photo below shows the A-3 finishing off the 2nd operation. The casting was subsequently moved off the fixture and is being positioned for arc removal of the cast windows. A-4 is now on the Lucas to start the 2nd operation.
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Finishing op on A-3
A-5
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Scan of A-5 & standard deviation
Metal Tek shipped the A-5 casting this week to Major Tool. The casting left the foundry on Wednesday & arrived safely Thursday. As the graphs above show, these castings continue to be remarkably consistent for castings of this size and complexity. Due to delivery sequencing required by PPPL, A-5 will be stored for now. MTM plans on machining the last 2 A castings after the B coils.
A-6
Metal Tek finished upgrading A-6 earlier this week and the casting was shipped to MQS on 3/30. Barry Craig has set up a special delivery on 4/1 to have the casting returned from MQS. A crew is scheduled to keep processing this part over the weekend. Barry is pushing to get A-6 shipped on 4/7, end of next week.
B-2

B-2 moved quickly this week through excavation. The initial weld map shows only 8 major welds; the best to date! Barry Craig has scheduled a crew to work through the weekend to start welding the casting, which remains on the ‘fast track’ for an expedited 4/17 delivery.


B-3

B-3 has been ground and is now staged to ship to MQS for initial RT. If possible, B-3 will ship to MQS tomorrow when A-6 returns.

B-4
B-4 was poured on 3/29 and by the end of the week, the casting had already gone through initial arc removal and was slotted for heat treatment this weekend. Next week B-4 should move into arc & grinding.


B-5

Metal Tek started preparations for molding the 17th casting on Thursday. The follow board has been laid out & portions of the pattern moved to the floor. B-5 was originally scheduled to be poured on 4/14. As that is a holiday (Good Friday) for MTK, the pour date will likely be rescheduled to 4/17.


Bearing Plates

Barry Craig informed the team that not only had the tooling been completed for the bearing plates, but that MTK had already poured the initial samples! The parts will be evaluated over the weekend.  If possible, Barry intends to have all of these in metal by the end of next week.  This ensures that the A castings will be assembled with the new plates and may even allow for C-5 to have the plates 
Technical Action Items

1) (Major Tool) Machining of C-4
Status: (Closed) Shipped 3/27

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) Finished 2nd  op Lucas
7) (Major Tool) Processing B-1
Status: (Open) On deck for Lucas

8) (Major Tool) Machining A-4
Status: (Open) Starting 2nd op Lucas

9) (Metal Tek) Processing A-5
Status: (Closed) shipped


10) (Major Tool) Processing A-5
Status: (Open) On-hold

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

12) (Metal Tek) Processing B-2
Status: (Open) In welding


13) (Metal Tek) Processing B-3
Status: (Open) Shipping to MQS


14) (Metal Tek) Processing B-4
Status: (Open) Going into heat treat


15) (Metal Tek) Pouring B-5
Status: (New) Set-up started 3/30
Quality Highlights

The QA meeting this week was just one of multiple meetings during which the team addressed RFD’s and other unique or unforeseen matters this week, some of which ultimately required PPPL’s rapid response efforts.   As noted above in Administrative Highlights, in light of the critical delivery schedule faced by the team, these very “real-time” solutions to problems that arise during machining operations are greatly appreciated by all. Several of these situations are highlighted below.
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 Holes A-1 w/ counterbore interference
 A-1 counterbored hole

· As MTM started drilling the flange holes on A-1 on the 40’ Mitsu, Mike Griffith noticed that some areas had a considerable amount of interference on the back side of the flanges with the cast walls. Mike immediately contacted EIO and Roy Sheppard concurred with the finding noting that on some holes, over 1” of stock would need to be ground from the wall (assuming nominal wall) to allow the counterbore gauge access. With as-cast allowances & fillet radii, this condition could be much worse. The excessive amount of grinding would have required additional machining operations and would have delayed processing of all the A castings. The team immediately contacted PPPL and explained the situation to Phil Heitzenroeder & Dave Williamson. Phil & Dave concurred that there was a design issue in this area of A. The casting interference is similar to what was noted on the type C winding forms, but more severe in these areas.  After some discussion, it was decided that this interference condition will be accepted as is for these locations on A1. When the part is received at PPPL, it will require welding in threaded “pucks” and bolting through from the opposite side.  MTM will submit a deviation request after the clearance condition for all of the holes is known, as it is possible that other holes may have to be included in the deviation request.
· During 3-axis machining, MTM had inadvertently cut an area along the poloidal break flange off-center by .100” leaving a .080” undercut in an adjacent area of the T section. After studying the situation and addressing the options, MTM proposed that to remedy the situation they would machine the left side of the break to the correct location per the drawing.  This will blend into the area of the T that is currently undercut.  MTM will then machine the T section on the right side of the break to match the flange surface that was cut off of location (approximately .100”).  The slot width will finish at 2.350” rather than 2.250”.  In order to accommodate the oversized slot, the shim thickness will need to be machined to 2.225 rather than 2.125”.  The additional .100” of stock will be added to only one surface on the shim and profile machined accordingly. Mike Griffith noted that even with this increased slot width the break flange thicknesses will still be within tolerance. Both David and Phil agreed with this proposed repair and a rapid response reply was forwarded to EIO instructing MTM to proceed. MTM submitted NC-19511 on 3/30 for this deviation.
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· To smooth the progress of machining, late Thursday 3/30, MTM programmers requested a change to the 2nd thermocouple hole on the “A” MCWF to allow for the larger initial hole pictured above.  As with the 1st hole, this change would allow MTM to drill this feature more quickly with less chance for tool breakage. Mike Griffith capitalized on the Friday morning status telecon to discuss this requested and after reaching agreement, EIO immediately contacted PPPL, as MTM needed to put this hole in during the current machining setup. Once again, Phil Heitzenroeder was able to kick in the PPPL rapid response team and at 6:07 p.m. Friday, Larry Sutton transmitted RFD-14-017 to EIO allowing the change. Roy Sheppard contacted Mike Griffith on his cell phone and Mike immediately relayed the message to the factory, so that the change could be incorporated this weekend.

· Following up on the condition of the indication found earlier on the A-1 flange (see 2.4 under QA highlights), Mike Griffith, told us that based on their evaluation thus far, they have decided not to machine away all of the stock on the afflicted flange during the 3-axis Mitsu operations. They will leave .030” stock which will be removed on the U-5.   This decision came about after consideration of the nature of the indication following initial machining.  According to Mike, it does not appear that the indication will continue to propagate, and to help validate this, Mike offered to spot check this area with LPI. The area was developed and photos were sent to EIO for evaluation. 

· On 3/31, Phil Heitzenroeder sent EIO NCR-3644 for a linear indication discovered on C-4 at the lab during inspection. The picture below shows the result of penetrant inspection (solvent based). PPPL has requested that the team both propose a disposition and give feedback on the potential cause of this indication. The photos have been forwarded on to MTK and will be discussed during the QA meeting Tuesday.
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4” linear indication on as cast surface of C-4

· On Friday, 3/31, Frank Malinowski raised another area of concern with Roy Sheppard. During incoming inspection of C-4, Colin Phelps discovered an additional 52 areas of high permeability in as-cast surfaces. Some of these areas appeared to be small rust spots, while others were small, discolored blotches. Many of these spots were in “odd areas” which looked like they would not have been in contact with chains or clamping fixtures. The team has been discussing this problem internally over the last 2 weeks. EIO Quality Manager, Peter Djordjevich advises that he has discussed the issue of contamination with MetalTek and confirmed that MetalTek does in fact, use chains to load and unload the castings. Nonetheless, A5 was tested in the chain marked areas with DCMA witnessing, and no increase in permeability was found. Peter has tasked MTK to investigate handling during transportation of the parts as they travel by truck.  Still, Peter notes that “permeability testing is usually the last or second to last operation at MetalTek so it is doubtful, but not impossible that this is the source of contamination. Based on grid size testing it is possible for a .25" area to escape detection.”
 

Peter suggests that the matter be discussed at an upcoming QA meeting to determine whether permeability should be re-checked in as-cast areas prior to shipment of the part to PPPL. “There are many avenues for contamination in a machining environment…machining fluids and lubricants are a prime source, not to mention contact with ferrous materials used in fixturing and tools. Cooling fluids can be a carrier since metallic materials are soluble to a degree and this could be introduced into the fluid.” While MTM’s QA procedure does take into account risk of this type of contamination (MTM processing steps 3.1.1.4 – 4.2.6 & 5.2) a final permeability inspection would be the only way to verify that the problem is not occurring during this process.  We look forward to continuing this discussion at Tuesday’s QA telecon.

· As mentioned in the technical highlights, MTM is proceeding with PPPL/EIO direction to cast bearing plates from Stellaloy.  MTK has already poured samples of the new bearing plate castings. Prints for the bearing plates though, still specified 316 Stainless Steel.  In a telecon on Friday, Nancy Horton & Roy Sheppard apprised Phil Heitzenroeder of this inconsistency and a final quick resolution was implemented by PPPL.  Just after 6:00 p.m. Friday, Larry Sutton forwarded RFD-14-016 to EIO confirming this change. Updates to the drawings for all 6 bearing plates will follow.
Upcoming QA Activities

· Scanning B-2 

· MTK inspections of A-6

QA Action Items 

1. Closed Items: (EIO Recommended)
1.1. C-3 doc package submitted for review (2.1 – 2.2 – 2.3 below) MTM & MTK portions will be combined after approval)


1.2. Test coupons were shipped to PPPL along with RT films (see 2.5)


1.3. EIO has submitted marked up drawing showing location of thermocouple hole on A casting (see 2.9)


1.4. Dispositioned NC-19314 for C-3 dimensional deviations (see 3.2)


1.5. Dispositioned NC19455 for C-4 (see 3.7)
2. Pending from EIO:
2.1.  (EIO) Provide final documentation packages for completed MCWF’s.

C-3 (includes RT film)

Status: (Closed) – Submitted to PPPL & posted for review
2.2. (EIO, MTM) Update NC 18607 to show that corrective action has been accomplished 
 Status (Closed) Included in submitted doc package  

2.3. (EIO, MTM) Update NC 18654 to show that corrective action has been accomplished 
 Status (Closed) Included in submitted doc package
2.4. (EIO, MTK, MTM) Update CA 1625 (A-1 linear indication) after machining. 
Status (Open) Updated by MTM on 3/31- will leave .030” of stock on flange face for cleanup on U-5 – final disposition after that operation.
2.5. (EIO, MTK) Notify PPPL about when additional test coupons will be shipped.  EIO to investigate.
Status (Closed) Shipped to PPPL along with additional RT film
2.6. (EIO, MTM) Disposition rejected SS316 bearing plate material documented on EIO’s NC 19233 & 19234 (transmitted 3/22).
Status: (Open) Will close after 316 bearing plate material is shipped back to PPPL

2.7. (EIO, MTM) Modify process outline to include revised poloidal break inspection and counter-bored hole check.
Status: (Closed) Done – submitted to PPPL on 3/31 & posted to FTP site (see MCWFProjectSummary.PDF)
2.8. (EIO, MTM) Generate NC for C-B side large wing that does not meet SE141-116, Rev. 8 tolerances.  Delivered condition is acceptable to Rev. 7 tolerances. Are there other Rev. 7 to Rev. 8 changes that are not implemented?
Status: (New) CA will be coming from EIO.  EIO will review changes from 7 to 8. Note – this needs further discussion.  MTM believed they had agreement with PPPL in the January meeting that all Type C wings would be to rev. 7, and changes would be made only to the Type A & B wings.   MTM believes they have direction from PPPL to implement changes discussed in January and so were surprised to see the Type C wing dimensions changed on rev.8.  Presuming this to be an error, they proceeded based on the PPPL direction to process according to the meeting agreements. When C-3 was delivered MTM pointed out that C-3 was to rev. 7 and heard no concerns.  MTM will find and provide a copy of the PPPL direction.  Mike Griffith provided the following comments for continued discussion at the upcoming QA meeting:

Please reference item 2 of notes from our January meeting: Wing surface measurements and grinding.  (Applicable to A and B….Not C.) 
The group agreed to continue machining and grinding the inside of the datum -D- large wing surface on the C castings due to the possible clearance issues.    In order to avoid this problem on the A & B castings, the tolerance was proposed to be changed to a +0.0 / - 3/16 and the outer wing surfaces and ask that MetalTek grind any excess stock off of the as-cast inner surfaces.  

 

In terms of our January discussion on this topic, the changes made to sheet 10 of the revision 8 drawing were in error.  The outer wing surface profiles should have remained at a 1/8" profile and the note to machine / grind the inner D wing profile to +.05 / -.100 should have remained.  

2.9. (EIO, MTM) Type A MCWF thermocouple hole placement – general placement agreed to by PPPL – MTM to mark up drawing.
Status: (Closed) marked up drawing submitted to PPPL

3. Pending from PPPL 

3.1. Provide CSPEC update addressing revised poloidal break inspection/tolerances. Poloidal break flange fit-up, 0.005” through and 0.015” at edges – edge defined as no more that 1/8” penetration. 
 Status: (Open) Rapid response guidance sent 3/16.  Wording for next CSPEC revision is in process.

3.2. Process NC 19314 for C-3 dimensional deviations.
Status: (Closed) submitted to EIO
3.3. PPPL approval of final C-1 documentation package is needed.
Status: (Open) due from PPPL by 3/23

3.4. Review submitted final C-2 documentation package. Films were sent with C-3 films.
Status: (Open) – target date: 3/29.
3.5. PPPL to incorporate guidance on Type A MCWF thermocouple hole placement provided 3/20 into requirements documents. 
Status: (Open) – Drawing provided by MTM (see 2.9 above)
3.6. Evaluate NCR (CA-032206-1P) for C-5 flange thickness concern raised by MTM in the 3/7 teleconference. Flange may be shifted so “best fit” makes flange too thin when there‘s actually enough cast thickness.
Status (New) Applies to C-4 as well, may occur on C-6 (C-1 thru 3?) dimension was a reference dimension
3.7. Return signed NC19475 (misc.) & NC19455 (PT) for C-4 to EIO.

Status: (Open) – Rev. 1 of 19475 submitted by MTM on 3/28
Status: (Closed) – NC-19455 dispositioned & submitted to EIO
3.8. Generate PPPL NCR’s for C-3 and transmit copies to EIO.
Status: (Open) – 3 of 4 NCR’s are generated. All 5 have been generated.  On 3/31, Phil Heitzenroeder sent to EIO what is believed to be the first of these NCR’s: NC3644 
3.9. Evaluate NC-19511 for poloidal break on C-4 being machined off location.
Status: (New) NC submitted by EIO/MTM on 3/30
4. New Specification & Drawing Changes & EIO Proposed Topics: 
· Discussion – Drawing changes are listed in the formal transmittal and then listed for discussion on the subsequent QA Notes transmittal. Could we “close the loop” by having MTM communicate back a list of the changes they have implemented? (see 2.8)

· New drawings needed for bearing plates to reflect material change

· Possible meeting at PPPL last week in April to discuss potential changes to B style casting that could help expedite machining process
Regarding this last item, EIO & MTM have requested the opportunity to hold another technical discussion meeting similar to that conducted in January.  This will allow MTM to share the results of continued learning during the machining process and potentially incorporate improvements to the B programming prior to commencing machining on these parts.  If the meeting is held at PPPL, this would also provide an opportunity to see all of the castings, including C-5, in process at the lab.  As always, if there are any questions about this request or any of the information contained in this report, I can be reached at 216-496-2314.
Nancy Horton

EIO Program Manager for NCSX         
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