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 3, 2006
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B-1 “safe & sound” at Major Tool
Administrative Highlights  
The EIO team achieved a special milestone this week.  On 2/28, EIO released the B-1 casting for shipment from Metal Tek to Major Tool.  We have now successfully cast and shipped each coil form type from the foundry.   We were also pleased to receive notice from Larry Sutton on Monday, 2/27 that C-3 had arrived safely at the Forrestal Campus about 11:00 am.  Larry noted that by 11:40 the part had already been uncrated.  Initial comments from PPPL were shared at the QA telecon on Tuesday and are highlighted below.  More discussions are planned next week.
With the re-sequencing of the MCWF delivery to PPPL, pattern storage has again become a subject of conversation. Originally, Metal Tek had agreed to store a particular pattern until the last casting of that type had been machined and accepted by Princeton. At that time, the plan had been to sequentially machine all 6 of 1 type MCWF. Now that the delivery sequence has been altered to help PPPL with their assembly operations, the patterns will need to be stored over a longer period. This is primarily a problem of space although liability for a damaged pattern also plays a role.

On behalf of the team, Roy Sheppard of EIO re-opened this subject with Phil Heitzenroeder on 3/3. Both MTK and PPPL inquired about whether it would be possible to store the pattern outside at the lab and what protection the pattern would require from the environment. EIO will broach this subject with Lawton Pattern.  Phil has also promised to discuss internally at PPPL.
FTP Postings this week

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

	Location
	File Name
	Date

	\Quality_Review\C1_Doc
	C1_Doc_Package_Metaltek_2-28-06.pdf
	2/28/06

	\Quality_Review\C2_Doc
	C-2_Doc_Package_Metal_Tek_3-2-06.pdf
	3/2/06

	\Quality_Review\B1_Doc
	CA1538B1coil2-28-06wall.pdf
	3/2/06

	\Quality_Review\B1_Doc
	B-1Shimdocuments2-28-06.pdf
	3/2/06

	\Quality_Review\B1_Doc
	B-1CoilHeatCharts.zip
	3/2/06

	\Quality_Review\Misc_NCR_CA
	signed_off_NC19291_C3indications_02-23-06.pdf
	3/2/06

	\Quality_Review\Misc_NCR_CA
	signed_off_NC19290_disposition_02-23-06.pdf
	3/2/06

	\Quality-Meeting_notes
	PPPLQualityNotes2-27-06plus.doc
	3/2/06

	\Quality_Review\Misc_NCR_CA
	NC19314.RTF
	3/2/06

	\Quality_Review\Misc_NCR_CA
	IDC_C3.pdf
	3/2/06

	\Quality_Review\Misc_NCR_CA
	IDC_C3-break.pdf
	3/2/06

	\Quality_Review\Misc_NCR_CA
	Updated_CA1538_B1coil2-28-06l.pdf
	3/2/06

	\Quality_Review\B1_Doc
	B-1CoilReadersheet.pdf
	3/2/06

	\Quality_Review\B1_Doc
	CoilB1-Scan2-24-06.pdf
	3/2/06

	\Quality_Review\B1_Doc
	BShimSE-141-0582-27-06roughmeasuremetns.pdf
	3/2/06

	\Quality_Review\Misc_NCR_CA
	NC19321c.zip
	3/3/06

	\Quality_Review\Misc_NCR_CA
	A-1coilCA1625crk3-1-06.pdf
	3/3/06

	\Quality_Review\C3_Doc
	C-3_Doc_pack_Metal_Tek-3-3-06.pdf
	3/3/06

	\Quality_Review\Misc_NCR_CA
	CA1581C-3coilrev2-22-06.pdf
	3/3/06


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

Administrative Action Items

1. (PPPL) 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.  PPPL has accepted our proposal.  Awaiting PPPL issuance of EIO contract Amendment 11.

2. (EIO, MTM) 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) EIO concluded discussions with MTM and PPPL this week and resolution regarding a mutually acceptable delivery schedule and machining plan was reached.  Draft Amendment 12 in review at MTM.  Completion promised by 3/8/06.
3. (EIO, MTK, MTM) 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 - No update) 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.  On 2/16 EIO issued Amendment 6 to MTM and MTK for signature.  EIO will follow-up with MTK and MTM.

4. (EIO, MTK, Lawton, MTM, PPPL) Pattern Storage after six castings have been delivered to MTM.
Status: (Newly reopened) Resequencing of machining the C coils means that the C pattern will need to be stored for an extended period.  PPPL and EIO team to investigate alternatives.  Lawton to advise on viability of outdoor storage.
Technical Highlights

C-4

C-4 continued this week in 5-axis machining. The casting is currently on the 4th of 5 operations (which commenced 2nd shift on 2/2). At this point, Mike Griffith anticipates completion of all machining on C-4 by 3/14.  
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C-4 on the U-5
Revised delivery of the casting is now projected on or about 3/24.  This is due in part to required repair of a tool gouge that occurred on C-4 over the previous weekend (2/25) during set-up #3.  We reported the gouge to PPPL on 2/27 with request for disposition.  During the QA telecon on 2/28, PPPL determined that weld repair would be required, as the gouge is in a critical area of the racetrack.  Further details are found under QA Highlights.

C-5
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C-5 on the Mitsu

Mike Griffith reports that C-5 is going very well through the final operations on the 40’ Mitsubishi. The casting will show a significant time savings over the 3-axis machining on C-4. Mike projects that the casting will move off this center on 3/13.

A-1 
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Cutting the poloidal break on A-1
A-1 is back on the 40-T Lucas completing the poloidal break operation. The operation will finish up this weekend. The break was machined to 2.25”. The A-1 shim was also machined to 2.25” and installed into the casting. This allowed MTM to profile the outer portions of the shim to exactly match the break in finish machining. The holes in the break and the shim will be simultaneously gun drilled.
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Poloidal break fixture installed on A-1
In another time-saving change from the C castings, MTM has changed the sequencing of the poloidal break cut and drilling of the break & shim bolt holes. Currently (on the C castings) the break is cut offline on the 40’ Mitsubishi, while the bolt holes are machined in during the final setup on the U-5. MTM has now shifted both operations onto the 40-T Lucas. This operation started with A-1 and is planned to proceed for the balance of this series. Doing all this work up front further contributes to resource leveling of the 3 machine centers required for machining, thus reducing overall delivery time.

A-2

[image: image6.jpg]



A-2 staged for the Lucas

As projected, MTM finished the 2nd roughing operation on the Lucas earlier this week. The casting was moved off the center and the “windows” were arced off. The casting will be moved back onto the Lucas on Monday to start the poloidal break operation.

B-1

The deviation distribution from the rescan below shows the tight dimensional stability of the casting process along with the quality of the pattern used.  With this and other inspection data completed, on 2/28, EIO released the B-1 casting for shipment.  It is now at MTM where machining programs for the B type forms will be completed.
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Re-scan of B-1 & points deviation

A-4

Although MTK had anticipated the possibility of shipping the A-4 casting ahead of schedule to MTM, they determined last week to send the casting back up to MQS on 3/1 for final x-ray validation rather than complete the process in-house as previously planned.  Barry Craig explained that since some of the upgrades made to this casting were in thicker sections, the more powerful equipment at MQS was better suited to the task. The casting is expected back Monday evening. At that point the casting needs to be stress relieved and (after it cools down) penetrant inspected. Rosa Medina will be scheduled to witness final LPI. The casting should be shipped by 3/9.

A-5
MTK finished welding and initial LP of the casting this week. A-5 will be shipped to MQS on Tuesday for final RT validation. Again, the thicker sections where upgrades were made preclude Metal Tek’s performing the RT in house.

A-6
A-6 was shipped to MQS along with the A-4 on 3/1. The casting is at MQS for initial x-ray.

B-2

B-2 will be heat treated over this weekend. Next week this casting will move into arc & grinding. Barry anticipates being ready to ship B-2 to MQS for initial RT early the following week.


B-3

Metal Tek has filled the bottom half of the mold for B-3 and on Friday had started on the cope. The mold will be assembled next week. According to Barry Craig, B-3 should be ready to pour on 3/10.
Technical Action Items

1) (Major Tool) Machining of C-4
Status: (Open) On U-5

2) (Major Tool) Machining of C-5
Status: (Open) Last operation – 3 axis

3) (Major Tool) Processing C-6

Status: (Open) On-hold
4) (Major Tool) Machining of A-1
Status: (Open) Finished poloidal break


5) (Major Tool) Machining  A-2
Status: (Open) Windows cut out

6) (Major Tool) Processing A-3
Status: (Open) On deck
7) (Major Tool) Processing B-1
Status: (Moved) shipped from MTK to MTM

8) (Metal Tek) Processing A-4
Status: (Open) out for RT

9) (Metal Tek) Processing A-5
Status: (Open) Shipping to MQS on 3/7

10) (Metal Tek) Processing A-6
Status: (Open) At MQS

11) (Metal Tek) Processing B-2
Status: (Open) In heat treat over weekend


12) (Metal Tek) Molding B-3
Status: (Open) will finalize mold next week
Quality Highlights

Numerous QA topics were raised and discussed among team members this week.  A brief recap of each is presented.

· On 2/2/7, MTM notified EIO of a tool gouge on C-4 that had occurred over the previous weekend.  They had requested disposition to “use as-is” because they were concerned about susceptibility of movement on a finished part; however, as the gouge had occurred by the race track, EIO requested that PPPL determine the appropriate disposition.  After review of the photos and further discussion at the QA meeting on 2/28, PPPL confirmed that weld repair would be required.  MTM was directed to update the non-conformance to include a plan to weld repair.  This item has been added to the QA action list below.  MTM plans to perform the weld repair after C-4 completes its set-ups on the U-5.  Mike Griffith raised the question to EIO about whether or not this repair will require X-ray, since it is not in a high stress area of the casting and it is cosmetic in nature (.05” deep).  Topic to be discussed with PPPL.
· During the QA telecon on 2/28, Phil Heitzenroeder reported status of the PPPL inspection and preparation of C-3, noting that the NCSX team had encountered some unique problems on the C-3 coil form, which were still under evaluation.  It was agreed that this topic would be discussed in detail at next week’s QA meeting.  In the meantime, during a telecon on 3/2, Phil was able to further articulate some of the points.  He described that several counterbores, though within spec, were not deep enough to allow PPPL to securely fasten a bolt during assembly operations. He speculated that the problem appeared to stem from excess cast stock in these areas.  We were told that PPPL was having an internal meeting on 3/3 to discuss and that a summary of the meeting results would be forwarded for EIO team review prior to the meeting on Tuesday.  The inter-team meeting on 3/7 will immediately follow the QA meeting at 10:00a.m.  

· During the EIO/MTM weekly telecon on 3/3, Mike Griffith brought up a feature on the A MCWF which is giving the programmers at MTM some concern. The thermocouple hole, pictured above, would prove problematic for 2 reasons:

1. The hole size and depth: At .25”ø & 8.20” depth, this hole has an aspect ratio of 33:1 – The only particle way to achieve this is by slowly pecking this hole into the part. This would be very time consuming.
2. Location of the hole: The current location would require an additional setup on whichever center MTM did this operation. Again requiring extra time.
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Thermocouple hole in A MCWF
Roy Sheppard of EIO called Phil Heitzenroeder & Tom Brown of PPPL later that morning to share MTM’s concerns. Phil, after discussing this with the rapid response - NCSX team, was able to offer the following solution:

· Start drilling the hole at ⅝” ø – 7.20” deep.

· Drill an additional 1” deep (to 8.2”) at ¼” ø
PPPL has requested that, if possible, MTM suggest a location that coincides with an existing setup. This information was passed back to MTM for review. Larry Sutton forwarded a letter to EIO confirming the new hole configuration.
· The Technical highlight for the A-1 casting detailed a trial sequence change initiated for the A style castings, where the poloidal break is cut and the break & shim flange holes are gun drilled in on the Lucas (instead of the Mitsubishi & U5). Although shifting these operations does not affect the final quality of the delivered product, this is a change to the shop routing cards. Mike Griffith will make these available for PPPL review as necessary.

· Last week’s technical notes for A-1 discussed briefly an indication found after the rough machining was completed on the flanges of A-1. An intra-team discussion ensued as to both the cause and possible remediation. Chuck Ruud of Metal Tek issued CA-1625 to EIO, which states that the cause of the indication is most likely either a sand inclusion or lack of fusion on a previous weld. This area had been welded repaired prior to shipment (see CA 1371 & 1403). The area passed both RT & LP after welding.

With this knowledge in hand, a decision has been made to keep machining the flange. After the roughing operation on the Lucas, there is .100” of stock on the flanges. MTM will reevaluate this indication after this stock is removed in 3-axis machining on the 40’ Mitsubishi.

· On 3/2 MTM alerted EIO that during machining operations on the A & B style bearing plates, their technicians were getting permeability readings ranging from 1.05 – 1.15. These readings were significantly higher than previous readings found on the C style plates. Mike Griffith immediately stopped processing the plates while the problem was being evaluated and the information was relayed to PPPL. 
The initial reaction from Princeton is that these readings will not be acceptable. Phil Heitzenroeder was unsure whether NCSX could accept readings higher than 1.03 (already violated on the C style). Princeton also asked if MTM could try having some of the plates annealed to try to bring down permeability (induced by work hardening). During the weekly MTM/EIO telecon, the team discussed annealing some plates as well as possible causes behind the sudden rise in permeability. A possible explanation is that these plates are processed differently in the shop. The early January meeting relaxed the tolerances on these plates allowing MTM to eliminate double disk grinding. After revisiting this process change, it was thought that perhaps this grinding may have had a secondary effect of eliminating surface contamination causing the permeability spike. MTM will evaluate this possibility, as well as investigating the value of annealing the plates. EIO expects to update PPPL by Tuesday’s QA meeting.

· On 3/3, Frank Malinowski & Phil Heitzenroeder had a telecon with Roy Sheppard on the format of the Doc packages from Metal Tek and Major Tool. Currently these packages are submitted as separate documents. PPPL would like the 2 documents to be combined into a single package for each coil form. EIO has agreed to accommodate this request and will combine and repost C-1 & C-2 Doc packages. 

· Frank Malinowski, Pete Djordjevich and Roy Sheppard will be traveling to Major Tool the week of 3/20 to witness the final tests on C-4. The casting should be through CMM early in the week and the data available for review. Mike Griffith also plans on testing the newly developed UT technique on the C-4 casting. The technique, developed by using test block (with known flaws) will be further refined by evaluating known RT indications on C-4.

Upcoming QA Activities

· LPI of A-4

· Scan results from A-4

· C-3 Doc package (MTM)

QA Action Items
1. Closed Items: EIO recommends:
1.1.  (EIO Action 2.1) NC 18776
1.2.  (EIO Action 2.3) CA 1538
1.3.  (EIO Action 2.6) NC 19209
1.4.  (PPPL Action 3.3) NC’s for C-3 indications 
2. Pending from EIO:

2.1. (EIO) Update NC 18776 to show completion of corrective actions (RT and MTK evaluation of cause). 

Status: (Closed)  On 3/3 EIO submitted CA1581 which was completed by MetalTek and initiated by EIO. This ties in with NC 18776 & NC 19291 written by Major Tool. All are related to C3 linear indications. CA 1581 has been signed and accepted by EIO, showing both cause and corrective action. 
2.2. 
(EIO, MTM) Develop a UT Technique and submit the procedure and procedure qualification for examining the high stress areas of the casting.

Status: (Open) As of 3/3, test block still being developed. MTM expects to have technique ready by end of next week. UT technique will be validated on C-4 in conjunction with RT.
2.3. (EIO, MTK) Document completion 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: (Closed) revised CA posted to FTP on 3/2
2.4.  (EIO) Provide final documentation packages for completed MCWF’s. Final assembly of packages is underway.
2.4.1. C-1 

Status: (Open) – PPPL requests that packages be combined for MTM & MTK into single doc with 2 sections
2.4.2. C-2 (includes RT film)

Status: (Open) – PPPL requests that packages be combined for MTM & MTK into single doc with 2 sections
2.5. (EIO, MTK) Initiate RFD for casting areas where it is proposed to not inspect and not repair.  

Status: (Open)  This has been delayed as making the template is more complicated than expected.  EIO raised the issue with Barry Craig on 3/3, since he was initially very eager to implement.  He intends to work with Roger Broman and Chuck Ruud to determine if there are alternatives to the template.
2.6. (EIO, MTM) Updated NC19209, requesting RT of C-4 weld repair be waived, with documentation of post-weld inspections.
Status (Recommend Closed) PPPL approved disposition for Area to be inspected using PT and Mag Permeability check.  Results will be included in MTM portion of C-4 doc package 
2.7.  (EIO, MTM) Updated NC 18607 to show that corrective action has been accomplished
Status (Open) To be included in MTM portion of C-3 doc package

2.8. (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

3. Pending from PPPL 

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

Status: (Open)  Needs to be put on NCSX form and processed
3.2. Process NC19269 for LPI indications found on C-3. 

Status: (Open) Will transmit by the end of week - not yet received
3.3. Process EIO’s NCR’s NC19290 & 19291 for RT indications found on C-3 received 2/21/06.  
Status: (Closed) Submitted and posted


3.4. 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


3.5. Process EIO’s NC 19321 for tool gouge on C-4
Status: (Open) Resubmitted to include weld repair per discussion with EIO & PPPL.  Root cause analysis still underway at MTM.  To be discussed: Is X-ray of the area required?
4. New Specification & Drawing Changes: Proposed For discussion:
During a telecon Friday, 3/3 with EIO, Mike Griffith raised another area of concern, similar to a problem discussed in 2/10 weekly report; flange thickness. That report detailed a change to a reference dimension on the A casting flange from (1.38”) to a minimum of 1.25”. The change, though not yet incorporated into a drawing, was to take effect on all subsequent A castings. MTM discovered that an area on the C flange is also below the reference spec. Mike is getting actual measurements and mapping the location for EIO. He has promised to try to have this in time for the QA meeting on Tuesday.
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Flange reference dimension on C castings (1.38)

Carry over topic from last week:
At MTM’s request we revisited the following item at QA meeting on 2/28: (From 1/4/06 notes taken by PPPL during meeting at MTM):  

· 5.7.a.ii. Intermediate CMM poloidal break inspection - change to a fit-up check with feeler gauges (for example 0.002” feeler gauge on shim parallelism and bushing fit check by QA)  

The 0.002” does not seem to appear to have been incorporated onto any drawing or in the spec as a formal requirement; however the figure was published on the notes and is on their IDC. On Friday 2/24, MTM advised that there isn’t a way to hold this to such a tight tolerance. They believe they could hit 0.020” and would like to discuss whether this would be acceptable.
Status: PPPL summarized the discussion as follows:  MTM can keep .002” for bushings, but seeks something closer to the .013” measured on C-3. Perhaps, for the poloidal break flange fit-up,  .005” through and .015” at edges – edge defined as no more that 1/8” penetration. MTM is measuring both bushing PB fit using .001” shims, either singly or stacked.  

Please advise whether this item should become an open action or if the above discussion is considered sufficient to resolve?
Nancy Horton

EIO Program Manager for NCSX               
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