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 May 19, 2006
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NCSX is the World's Leading Advanced Stellarator Design
Unique quasi-axisymmelric design, unifies tokamak and stelarator physics:
‘Compaciness + stabily + steady state. No Disruplions
Lowest B-field ripple of any stellarator, strongest flows.





Slide Discussing NCSX Importance to Fusion Research

Administrative Highlights

This week another EIO contract milestone was quietly accomplished.  Late Wednesday night, 5/17, Metal Tek shipped B-3, the 15th casting successfully processed by the foundry, to Major Tool.   
Throughout the week, team members were on the move.  From Monday through Wednesday (5/15 - 5/17) Metal Tek personnel were at Major Tool addressing the magnetic permeability problem on the castings.  Their findings and activities have been documented in a report to EIO, which will be shared with PPPL at the upcoming QA telecon.  

The following day, Thursday, 5/18, MTM & EIO were at Princeton for a meeting to discuss machining activities, including discussion and resolution of the flange holes for the A style castings, as well potential changes to the B style MCWF (see Technical Highlights below).  As it turned out, the meeting also provided an opportunity for MTM to give an update on the status of A-2 and the 40’ Mitsubishi.   On Tuesday, 5/16. the team had informed PPPL that due to an accident, the 40’ Mitsu was out of commission, and that to mitigate schedule risk, MTM had initiated their back-up plan to utilize the 30’ Mitsubishi for machining A-3, the next casting in the sequence.  At the meeting, Mike Griffith shared details about the incident, including when the 40’ Mitsu is expected to be back on line and how they will integrate the 30’ Mitsubishi into the machining mix (also discussed under Technical Highlights below).  
Mike Viola treated the participants to an extensive tour of the lab, along with a tutorial about development of fusion research and the important role the compact stellarator may play in future advances.  Mike shared the above slide summarizing key features and benefits.  The facility tour concluded in the winding shop.  There, Jim Chrzanowski described areas of concern for winding operations, particularly those requiring consistency between coil forms. This insight will no doubt contribute to continued improvements in casting deliveries.  Team members send their thanks for this valuable meeting.
FTP Postings this week

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

	Location
	File Name
	Date

	\Quality-Meeting_notes
	PPPLQualityNotes5-15-06_plus.doc
	5/19/06

	\Quality_Review\ Bearing_Plates
	A1_bearingplate-docs.zip
	5/19/06

	\Quality_Review\ Open_NCR-CA-RFD
	CA1695_mag_perm_rev-5-15-06.pdf
	5/19/06

	\Quality_Review\ Open_NCR-CA-RFD\A1
	A-1_CounterboreClearanceRFD.doc
	5/19/06

	\Quality_Review\ Open_NCR-CA-RFD\A1
	A1counterboreInterference.doc
	5/19/06

	\Quality_Review\B-3_Docs
	B3_Docs.zip
	5/19/06

	\SOW_Spec_Drawings
	Readme.doc
	5/19/06

	\SOW_Spec_Drawings
	type_a_insp_points_r1.zip
	5/19/06

	\Quality_Review\ Open_NCR-CA-RFD
	S5242NCSXRFD-14-018R1-dB.doc
	5/19/06

	\Quality_Review\ Open_NCR-CA-RFD\A1
	S5242NCSXRFD-14-020-A1.doc
	5/19/06

	\Quality_Review
	MTM-EIO_Visit-Notes_0518-06.doc
	5/19/06


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

Administrative Action Items

1. (EIO) List of additional changes desired by PPPL for machining on C-2 and beyond, as covered on 10/13 & 10/14
Status: (Closed) Larry Sutton advised that the signed amendment was received and in the signature cycle at PPPL.
2. (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.  We were advised that PPPL is conducting a  cost/benefit analysis to determine whether it is necessary and useful to  ship and store the patterns.  
3. (PPPL, EIO, MTM) Return of shipping crates to MTM
Status: (Open - No update) On 5/2, MTM inquired about whether the shipping crate for C-4 had been loaded on the truck for return to MTM when C-5 was delivered.  Phil will investigate and talk to Larry Sutton.  Also, Mike Griffith requested that sides of the crate be returned as well.  Phil made a note.   
4. (PPPL, EIO, MTM) During the meeting at PPPL, Princeton requested that EIO/MTM investigate and provide any potential cost/schedule impact for manufacturing pucks for the A-1 casting.
Status: (New) Mike Griffith of MTM agreed to investigate and advise EIO of potential cost impact.  
Technical Highlights
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Slide from ORNL – Flange ø Comparison
A conference call at 2:00 p.m. Thursday, (5/18) addressed specific areas of concern found on A-1; changes being incorporated on A-2 thru 6; and the possibility of tapping some of the flange holes on the B MCWFs. Mike Griffith expressed that the tapping had gone very well on A-2. There will be a significant time savings to the project due to the elimination of the back spot face & the excess grinding required due to cast-wall interference. PPPL also feels that they will see a strong time savings in assembly, although there will be a slight trade off in that hole to hole alignment will be tighter (adjusted from only 1 side). MTM has proposed that 17 flange holes on the B style be converted to tapped holes. From the initial review, it appears there would only be a potential problem with 1 hole, which would mate with a tapped hole on the C casting. A copy of the meeting notes have been posted to the FTP site.
A-1 

A-1 moved off the U-5 and into hand work early in the week. As of Thursday afternoon, the casting had completed LPI. Mike Griffith related that the initial report from his inspector was positive, with very little bleed out. The casting will be cleaned & moved into assembly (using the new hardware & Stellaloy bearing plates) for commencing CMM inspection during the weekend. MTM anticipates being ready to ship A-1 by the end of next week.  EIO and PPPL intend to be on-hand during the final inspection.
[image: image3.jpg]



A-1 Counterbore interference
The photo above shows some of the counterbore interference on the A style coil forms. A similar interference also exists interpolating the model data with the counterbore feature. Casting stock allowance and fillet radii further exacerbate the situation. For A-2 & beyond, the problem has been solved by converting these holes (and many others) to tapped holes (RFD-14-018); however, it is not possible to do this on A-1 without extensive delays to the program.

Therefore, as an alternative and in order to avoid extensive grinding, which would excessively violate the wall geometry, MTM proposed that for A-1, PPPL could leave this casting feature “as is” and remediate the problem by welding on Stellaloy threaded “pucks” and bolting through from the other side (RFD-14-020). MTM has identified 9 holes that will need these pucks; 4 on D datum & 5 on E datum. PPPL concurred with this approach and requested that EIO/MTM provide a cost/schedule proposal for manufacturing these pucks.
A-2 
On Friday, 5/12 the 40’ Mitsubishi crashed, stripping several of the internal gears. MTM immediately started the rebuilding cycle, but ran into a snag on 1 gear which was not available in stock. They learned early this week that this gear has a 2-month backlog from Mitsubishi in Japan, so while MTM has ordered the new gear, they have also instituted 2 work-a-rounds. They are having the gear reverse engineered at a local gear shop, which is estimated to take approximately 2 weeks. They are also attempting to have the stripped gear refurbished. Thus far, the damaged areas have been removed via EDM and new features have been machined into stock which will then be “swaged on to the shaft.” They expect that the retrofitted gear will be ready on Tuesday, 5/23; however, it will take approximately 1 week to rebuild & test out the machine. Mike Griffith has projected that the machine will be operational by the end of the month, and although this gear “might run a little loud,” they expect it to hold up for the balance of the program. If there is a problem however, MTM will have 2 backups; the reverse engineered gear & the new gear from Japan.

When the Mitsu is back in service, there is approximately 1.5 weeks of machining remaining. At that point, the casting will move onto the U-5 for final machining. As soon as MTM is cutting chips on the Mitsu, the team will re-project the ship date.

A-3 & A-4

Due to the problem encountered on the 40’ Mitsubishi, the team has brought another machining center online for the project. A-3 has been moved to the 30’ Mitsubishi and Mike Griffith announced on Thursday that A-4 will also be machined on this center. In most ways, this center parallels the capabilities of the 40’ Mitsu. Programs designed for the 40’ can be run on the 30’ with little adaptation. 

By running these initial ops on the 30’ Mitsu, MTM expects to recover overall delivery schedule which might have resulted from the machine crash during operation on A-2.  In fact, despite the severity of the problem with the 40’ Mitsu and the anticipated impact on delivery of A-2, by implementing this back-up plan, at this point MTM is not projecting any significant delays to A-3 & A-4 delivery dates.
B-1 & B-2

B-1 completed the 1st op on the Lucas T and was removed from the fixture. B-2 is now up on the fixture and is being machined. In order to further balance machine center resources, MTM is proposing to cut in an 8” port opening on the Lucas rather than the Mitsu. To do this however, they will need a deviation for a slightly modified geometry. Mike Griffith will send forward an IGES file proposing a different angle of approach or, alternatively, a larger diameter.
B-3

As highlighted above, on 5/17, Metal Tek shipped the B-3 casting to Major Tool. In response to recent problems with magnetic permeability on the castings, Chuck Ruud reported that MTK made a special effort to assure that B-3 received a very aggressive sand blasting (done several times) and a much closer mag particle inspection than required by spec, in order to insure a compliant casting. 

B-4
B-4 returned from MQS this week having passed final RT verification. The casting is scheduled for stress relief this weekend. Rosa Medina has been scheduled to come in to witness final LP inspection early next week, as the team prepares for potential shipment of B-4 by the end of the week.

B-5

B-5 remains in mapping. MTK should begin weld upgrade next week.

B-6
B-6 has completed the initial round of RT verification at MQS. The casting is due to ship back to the foundry on Monday, 5/22.

Bearing Plates

On Friday, Metal Tek shipped 34 short and 18 long of the solid version bearing plates to Major Tool. These shipped via Fed Ex East LTL freight and are expected to be delivered to MTM on Monday, 5/22.
Technical Action Items

1) (Major Tool) Machining C-6

Status: (Open) On hold
2) (Major Tool) Processing of A-1
Status: (Open) Going on CMM


3) (Major Tool) Machining  A-2
Status: (Open) On hold

4) (Major Tool) Machining A-3
Status: (Open) On 30’ Mitsubishi
5) (Major Tool) Machining B-1
Status: (Open) In queue for Lucas – 2nd op

6) (Major Tool) Machining A-4
Status: (Open) Staged for 30’ Mitsu

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

8) (Major Tool) Machining A-6
Status: (Open) On hold

9) (Major Tool) Processing B-2
Status: (Open) On Lucas – 1st op


10) (Metal Tek) Processing B-3
Status: (Closed) Shipped 5/17


11) (Major Tool) Machining B-3
Status: (Open) Casting received - on hold


12) (Metal Tek) Processing B-4
Status: (Open) going in to stress relief 5/20


13) (Metal Tek) Processing B-5
Status: (Open) In excavating & mapping


14) (Metal Tek) Processing B-6
Status: (Open) Returning from MQS on 5/22


15) (Metal Tek) Processing Bearing plates
Status: (Open) Partial shipped 5/19

Quality Highlights

CA-1695 for magnetic permeability was forwarded to PPPL this week from EIO. In it, Chuck Ruud concurred with the findings reported last week. The cast surface of the part can trap small amounts of foreign material that are slightly magnetic. Iron oxide is used in molding sand. When this sand is burnt into the surface, it could cause high permeability readings. To remediate this problem, MTK has initiated a much more aggressive sand blasting and a more rigorous Severn gauge inspection. While other potential causes for contamination exist, including contact with iron containing materials such as the blades from a fork truck, lifting chains, mounting clamps, fluids and other tools, and environmental factors, the preponderance of the problems found on the castings to date were attributed burnt-in sand and the faulty Severn gauge, which did not pick up the magnetic permeability during inspection.
In response to these findings, Bob Carlton and Ken Morris from Metal Tek were at Major Tool from 5/15 through 5/17. Bob and Ken had the opportunity to check most of the castings in house for surface permeability problems and to remediate any problems they found. They reported that “sand related causes” accounted for about 75% of the nonconformances.  They also noted that discolored surfaces did not fail anymore than non-discolored areas (previously thought to be a potential correlation).  They have submitted a report which is under review and the team expects to share the full results early next week.

Frank Malinowski of PPPL & Roy Sheppard of EIO are scheduled to travel to Major Tool on the 24th & 25th for a source inspection of A-1 prior to shipping the casting to PPPL.  Peter Djordjevich and I may also join them.
Upcoming QA Activities

· CMM inspection of A-1

· RT & final inspections on A-1

· Final LPI of B-4 at MTK

· Report from MTK on surface permeability found at MTM

QA Action Items 

1 Closed Items: None
2 Pending from EIO:
2.1 (EIO) Provide final documentation packages for completed MCWF’s.

2.1.1 C-2 (reopened)
Status: (Open) PPPL on reviewing package noted missing documents  
1) The weld map does not correspond to the attached photos. NOTE – New tables & supplemental photos were supplied to PPPL that now allow each weld area to be identified. PPPL has accepted the general format & EIO is now in the process of regenerating a replacement weld map.
2) The data package is missing NCR CA 1320 Note – will add after resolving above
3) The data package is missing NC’s 18830 & 18831.  These are for weld wire and elongations that were not to specification.  This weld wire was used to repair C-2 (8/05) before the CSPEC was changed in 11/15/05 and so the NCR’s should also be in the C-2 package.

2.1.2 C-3 (reopened)
Status: (Open- No Update) EIO will add MetalTek CA 1581.


2.1.3 C-4

Status: (Open- No Update) –Films already provided. NCR 19475 Rev.1 was needed and was provided to EIO on 5/9.

2.1.4 C-5

Status: (Open- No Update) – Doc package in preparation. Awaiting MTM portion.
2.2 (EIO, MTK/MTM) Update CA 1625 (A-1 linear indication) after machining. 
Status (Open - No Update) Looks like it’s cleaning up. An NCR will be issued after LPI. Photos are on the EIO FTP site.   NCR will be coming from MTM if there is a rejection at LPI.   A second NCR will come from MTK on the source of the defect.

2.3 (EIO, MTK) Update CA 1671 (for A6 test results below spec for elongation) with inspection and analysis results.  
Status (Open- No Update) – MetalTek updated the CA on 5/5 to state that the plates had flaws.  Per discussion on 5/8 with PPPL, MetalTek will update again to include photographs with individual plate identification. MTK sent one half of a fractured test bar back to lab to prepare sample for photo macrograph. Lab lost sample and cannot photograph it. MTK will send other half for photo.  MTK expects close-out by 5/23.

2.4 (EIO) Investigate and take steps to mitigate source of ferromagnetic contamination seen on C-4 & B-1. Report back so that PPPL can disposition NCR 3633.
Status: (In-Progress) – CA in process of being written. MetalTek sent their Severn gauge back for calibration and found that it was off by 0.01 (0.005 above calibration limit). MetalTek is leaning toward burned in sand (which contains iron oxide) being the source and the inaccurate gage being the reason it wasn’t found sooner. 
MetalTek also agreed that “final” magnetic permeability check will be done after all processing (per MTS) and on a clean surface (per Severn instructions & MetalTek procedure). 
MetalTek personnel are at MTM checking permeability and grinding high spots. CA1695 was provided 5/16.  MTK used a magnet and detected imbedded particles present in the mold sand and in the garnet blast grit.  MTK feels part of the situation was due to the inaccurate gauge, part due to the process, and part due to “environmental contamination”.  MTK’s crew is cleaning up castings at MTM now.  CA 1695 will need to be updated as we see if the problem continues or not. It should include a statement that Mag perm will be done on clean surface after all processing. UPDATE – 5/19 – Bob Carlton – MTK – has issued an initial report of his findings and remediation efforts at MTM this week. The report is under review & should be released prior to QA telecon.

2.5 (EIO, MTM) Disposition rejected SS316 bearing plate material documented on EIO’s NC 19233 & 19234.
Status: (Open) Scheduled to ship w/o 5/15. Type A & C bearing plates (without holes) have been re-poured & shipped.
2.6 (EIO, MTM) Document Corrective Action to close NC 19783 (A-1Tee hole counter-bore depths).
Status: (New)
2.7 (EIO, MTM) Document Corrective Action to close NC19710 (C-5 weld repairs w/o RT)
Status: (New)

2.8 (EIO, MTM) MTM to propose new location/orientation for B style thermocouple holes.
Status: (New)
3 Pending from PPPL 

3.1 Provide updated requirements documents incorporating the following changes:

3.1.1 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.

3.1.2 PPPL to incorporate guidance on Type A MCWF thermocouple hole placement provided 3/20 into requirements documents. 
Status: (Open) – EIO has delivered marked up drawings with proposed locations.   

3.2 Process EIO CA for C-4 features compliant to SE141-116, Rev. 7, but not to Rev. 8. 
Status: (In-Progress - No update from EIO) On 5/2 MTM submitted updated CA which was accepted by Peter Djordjevich of EIO and forwarded to PPPL for informational purposes.  The matter of whether or not MTM’s suggestion to have NCSX circulate drawings for review and initialing prior to formal distribution is being reviewed by PPPL for feasibility. CA to be revised to add that MTM/EIO will notify PPPL of drawing changes that conflict with their understanding of agreements. PPPL will continue to discuss drawing changes in QA teleconferences and will add a note on change transmittals requesting that the drawings be reviewed for discussion during the teleconference.
4 Discussion Topics for Teleconference:
4.1 New Specification & Drawing Changes

4.1.1 Type A Flange hole interferences were addressed on RFD-14-018.
[image: image4.emf]
Note that This RFD also includes a modification by the NCSX Project for all the Type A MCWF flange holes. The minimum stud clearance required behind the tapped holes shall not be less than ¼” to ensure full thread engagement.


4.1.2 Flange holes for A-1 only are now addressed on RFD-14-020.
This RFD covers the 2 holes which were converted from 1.885” clearance ø to tapped ø by MTM. A special tapped Stellalloy insert was designed that were threaded into the holes & welded in place. 
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This RFD also covers 9 additional holes that have cast-wall interference which would not allow the counterbore check gauge to be inserted. This problem is being addressed using NCSX inserted Stellalloy pucks described above in technical highlights.

MTM –inspection points provided do not include points for top of tee or Side E inner cast surfaces.  They are needed for the imminent CMM inspection of A-1. – NOTE – This information was posted by PPPL to their FTP site and is now also on the EIO FTP site for review.

Reflecting back over this week, the unfortunate circumstances surrounding the 40’ Mitsu at MTM, nonetheless provided an opportunity for the team to demonstrate responsiveness and resourcefulness at implementing risk mitigation strategies, including use of an alternative machining station to keep production moving forward.  As facts unfolded and alternatives were selected, they were communicated in real time to PPPL, thus ensuring an appropriate “heads-up” without over-dramatizing the situation.  We will continue to report on the status, but as we enter into the upcoming week, the situation already appears to be well-addressed and under control.   
Nancy Horton

EIO Program Manager for NCSX    

216-496-2314
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