JOINING THE FLANGES 
(Blue indicates ideal position of Spacer and VVSA flanges; Red indicates deviated position of VVSA flanges)
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INWARD DEVIATION (ENCROACHED PLASMA)
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OUTWARD DEVIATION

PROFILE CONDITION AND OPTIONS

-----Original Message-----

From: Arthur W. Brooks 

Sent: Monday, March 20, 2006 4:14 PM

Folks,

Below is a tabulation of the Measurement Points taken by Major Tool that violate the minimum criteria of maintaining 3.0 cm from the Outer Surface of the VV Shell to the front face of the First Wall (or 2.05 cm from the VV Inner Surface or flange ID). The worse point is on the shell and is .3" too far in. 

Art

VV Shell Outer Surface. Minimum Distance to FW Required is 3.0 cm (1.181 in)

Point#   x          y          z      measurement   distance to FW , inches

 1927 31.765700 -32.502100   8.365900  -0.146500   1.069603

 1928 32.339000 -33.355100   9.199700  -0.152900   1.034970

 1929 32.844500 -34.004100   9.822800  -0.178200   1.082073

 1948 33.533000 -33.062100   9.245300  -0.092400   1.162143

 1949 32.758000 -32.220600   8.357300  -0.098200   1.177325

 6594 29.594200 -32.230800   7.807400  -0.201000   1.133137

 6595 30.712800 -32.197100   7.961300  -0.140600   1.147084

 6611 32.363100 -32.640300   8.698100  -0.060400   1.145220

 6612 31.340700 -32.875100   8.666500  -0.129500   1.042877

 6613 30.320500 -33.120700   8.677100  -0.221400   0.958413

 6614 30.830700 -34.005100   9.455300  -0.287800   0.875583

 6615 31.831300 -34.254800   9.847900  -0.226600   0.975567

 6616 32.991600 -34.093700   9.996700  -0.126800   1.159719

 6713 30.990600  33.992500  -9.839700  -0.005700   1.160567

End Flange Inner Surface. Minimum Distance to FW Required is 2.05 cm (0.806 in)

Point#   x          y          z      measurement   distance to FW , inches

10839 19.796300  39.048900  12.486900   0.195000   0.786773

10863 27.673800  33.085700  -8.125700   0.028100   0.766726

10864 28.344800  33.727700  -8.763300   0.038400   0.612232

10865 28.985800  34.332600  -9.347300   0.043400   0.559617

10866 29.668900  34.973500  -9.948600   0.037900   0.586234

10867 30.317500  35.592000 -10.510700   0.019700   0.705382

10898 29.331100 -34.753900   9.690300   0.083800   0.522243

10899 28.055400 -33.602800   8.580300   0.085600   0.595368

10900 27.437200 -32.999400   7.966500   0.081700   0.769793

10969 29.930100 -35.370200  10.270700   0.060900   0.612087

10970 30.561100 -35.998100  10.802700   0.051000   0.768699
SHELL ACCEPTABLE AS IS

 NCR STATUS
No NCR was generated for flange profile out of tolerance location.

NC19293 The profile exceeds the tolerance. The profile checks from -0.604 / +0.408. 
PROJECT RESPONSE: For the shell geometry provided - Accept as is.
This acceptance does not apply to nonconforming conditions in the end flanges or port extensions which will need to be addressed on a separate NCR.  Additional data is needed to address port flange nonconformances.
NC19391 The .637 +/-.005 dimension varies around part over and undersized, .480-.9

PROJECT RESPONSE: CHANGE – 
Undersize condition rejected – Flange seal groove cannot be less than .62 -.005” per model.  For the undersize condition, ID of seal must be ground back and seal groove filled or additional material added to flange ID to restore the .62” dimension. Oversize condition (0.9”) may be tolerated if acceptable corrective action allows seal to be welded to flange.”  Please propose corrective actions for both conditions for approval.
NC19392 The .469 +/-.005 dimension varies around part over and undersized, .240-.432

PROJECT RESPONSE: Please provide additional information.  It appears from these dimensions that the tapped holes would break through the seal groove.  Fill all holes with inconel threaded rod or insert recessed to provide a minimum 1/8” cap weld and grind flush for all flanges.  Inspect with 8x magnification to verify complete seal.
NC19393 – The NB 1.25 +/-.010 dimension is undersized after rework to achieve flatness, checks 1.14-1.19

PROJECT RESPONSE: BN – Concur with accept as is. OK
NC19394 The O.D. of flanges did not cleanup completely on either flange, have approximately 24" on one and 10" on other, 30 degrees and 10 degrees respectively. 

See NCR NC19391.

NC19464 – Frank waiting for additional information from MTM QA.
RFD-12-016 – On hold pending information above for NC19464
OPEN ACTIONS TO MTM:

From: Michael E. Viola 
Sent: Wednesday, March 22, 2006 10:35 AM
To: manuel-majortool-com-offsite; 'McCorkle, Doug'
Cc: 'Cole, Michael'; Thomas G. Brown; Steve Raftopoulos; Arthur W. Brooks; Bob Simmons; Brad Nelson; Frank A. Malinowski; Jim Lyon; Larry L. Sutton; Lawrence E. Dudek; Marianne Tyrrell; Paul Goranson; Phil Heitzenroeder; Wayne T. Reiersen
Subject: VVSA Lot #1 Profile deviation
Mike and Doug,
We are diligently working through the analysis of your best fit analysis data.
We need further detail on the flange profiles to evaluate their mating to interfacing components.
Can you provide a scan (relative to your best fit output of the shell) of the following?
1)     Both VVSA end flanges ID, OD, front and back surface on a ½” grid
2)     Both Port 12 flanges ID, OD and Surface
3)     NB flange ID, OD and Surface
 
Thanks,
Mike Viola, PPPL, (609) 243 3655

From: Michael E. Viola 
Sent: Friday, March 17, 2006 1:54 PM
To: manuel-majortool-com-offsite; 'McCorkle, Doug'
Cc: Bob Simmons; Brad Nelson; Frank A. Malinowski; Hutch Neilson; Jim Lyon; John W. Edwards; Larry L. Sutton; Lawrence E. Dudek; Marianne Tyrrell; Mike Cole; Paul Goranson; Phil Heitzenroeder; Robert A Keilbach; Ronald L. Strykowsky; Thomas G. Brown; Wayne T. Reiersen
Subject: RE: VVSA Lot 1 scan plus Port NB and 12 tooling ball coordinates.
Mike, Doug,  
We are working diligently digesting this information.
It becomes apparent that I should ask you for Rob Durham’s latest scans of the Second VVSA shell best fit and the Third uncut shell as well.  
Also, Please advise when you plan on performing the Second VVSA leak check?
 
There are a few open questions:
 
Per my email March 15, 2006 4:17 PM 
What is the status of the second VVSA end flanges?
Also, would you kindly provide the new schedule breakdown of the port steps so that we can understand where the added time is needed.  
 
per my email March 09, 2006 12:00 PM (below)
1)     Measure the groove for the seal on the end flanges (.637” dimension) and send the point data to us as an NCR. Goranson commented that the .637 must be met.  Any recommendations?? OPEN
2)     Send us the latest Verisurf excel file data (currently have igs) “best fit of shell only” then include port 12s (NOTE: this is only partial surface measurement ~50%) as an NCR.   CLOSED
3)     Verify ID end flange does not go beyond existing spacer ID. OPEN
4)     Recommend corrective action to fit seal to groove. OPEN
5)     Finish the machining of the NB flange, continue on the port backing rings and continue with Lot #2. UNKNOWN
       6)  Review risk assessment as to how or when to provide out of tolerance conditions to NCSX team for review. OPEN
 
Per my email January 20, 2006 11:47 AM 
What kinds of welds have you used on the ports?
For bookkeeping/QA, from your perspective, do we have this documented?
Thanks,
Mike Viola, PPPL, (609) 243 3655


From: Michael E. Viola 
Sent: Thursday, March 09, 2006 12:00 PM
To: manuel-majortool-com-offsite; 'McCorkle, Doug'
Cc: Rodney D. Templon; Bob Simmons; Brad Nelson; Frank A. Malinowski; Hutch Neilson; Jim Lyon; John W. Edwards; Larry L. Sutton; Lawrence E. Dudek; Marianne Tyrrell; Mike Cole; Paul Goranson; Phil Heitzenroeder; Robert A Keilbach; Ronald L. Strykowsky; Thomas G. Brown; Wayne T. Reiersen
Subject: Notes re: Teleconference at 1:30 3/8/06 VVSA End flanges and tolerances
 

Mike, Doug,
 
Here are my notes from yesterday’s conference call:
 
We had a productive conference call with Major Tool from 1:30 to 3 PM.
Attendees: Mike Manuel, Doug McCorkle, Hutch Nielsen, Rod Templon, Paul Goranson, Mike Cole, Bob Simmonds, Tom Brown.  Paul Goranson led the discussion to understand the issue with the VVSA end flanges and the seal ring groove.
 
Major Tool is going to:
1)     Measure the groove for the seal on the end flanges (.637” dimension) and send the point data to us as an NCR. Goranson commented that the .637 must be met.  Any recommendations??
2)     Send us the latest Verisurf excel file data (currently have igs) “best fit of shell only” then include port 12s (NOTE: this is only partial surface measurement ~50%) as an NCR.  
3)     Verify ID end flange does not go beyond existing spacer ID.
4)     Recommend corrective action to fit seal to groove.
5)     Finish the machining of the NB flange, continue on the port backing rings and continue with Lot #2.
       6)  Review risk assessment as to how or when to provide out of tolerance conditions to NCSX team for review.
  
Mike Cole asked this morning about the final data package and how we will verify your scan.  Please include all fiducial locations as part of the surface scan called for in NCSX CSPEC-121-02-06 paragraph 4.2.4 for us to align to at PPPL.  The final data package file format should be in the Verisurf excel output and igs to provide all our team members easiest access to the data.
  
Thanks,
Mike Viola, PPPL, (609) 243 3655
 
VV Plan to Proceed

· MTM -Proceed with VVSA2:

· Trim ends of sector.

· Trial fit end flanges.  (Mike M will check check if CMM inspection of the flanges has been completed)

· Hold Point-  PPPL to be on site doing the next operation (flange welding). (MTM to provide date by 3/31)

· Weld VV2 flanges using new procedure developed below.
· In parallel, MTM develops a plan for addressing flange issues and discusses with PPPL before proceeding.
Minimum Acceptance Criteria

· Vessel Shell- Criteria:

· Cannot interfere with first wall envelope (ie, back side of FW).

· For VV1, live with 0.1” interference 

· Art included a weld shrinkage allowance of 0.188” when he arrived at his 0.3” interference.

· Cannot interfere with machine assembly. (Tom concludes OK)

· Shell to spacer offset must be within acceptable limits or  otherwise mitigated.

· Flange Criteria – 

· Cannot interfere with first wall envelope (ie, back side of FW).

· For VV1, live with 0.1” interference (not yet quantified for flange)

· Art included a weld shrinkage allowance of 0.188” when he arrived at his 0.3” interference.

· Cannot interfere with machine assembly. (Tom concludes OK)

· Need to be able to machine full (0.62”) weld prep in spacer to match VV flange. Possibilities: 

· Use spider to push flange into position & tack weld at assembly.

· MTM makes spiders; maybe demonstrate that shape can be achieved.

· Weld filler strip to replace “missing” flange area.  

· Could modify spacer flanges to match existing flanges as the ultimate fallback.

· Need to be able to accommodate seal plate ( or a functional equivalent)

Points Where VV Encroaches on Minimum Acceptable First Wall Envelope
· A minimum of 3.0 cm (1.181 in) is required from the Outer Surface of the VV to the Inner Face of the First Wall 

· A minimum of 2.05 cm (0.806 in) is required from the Inner Surface of the VV or Flange  (assuming flange is flush with VV Inner Surface) to the Inner Face of the First Wall  (note:  flange width took +/-3/16 tolerance of wall into account – flange to be flush to 3/16 inwards)

· Measurements of VV were filtered with respect to the FW clearance 

· 14 points on VV and 11 points on Flange ID were found to violate the above criteria







