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Written question 1.  Please comment on the tolerances we proposed in  Doc. # NCSX-12-12002-PH  (available at ftp://ftp.pppl.gov/pub/ncsx/manuf/production_vessel/20021221-vac-ves.pdf) and give us your recommendations, especially with regards to changes in tolerances which might result in significant cost reductions.   (Please note: the original drawing, SE121-001P, was in error and showed a profile tolerance of 0.020 inches.  This should have been 0.375 inches and has been corrected per Larry Sutton email of Jan 21, 2003) .

We find the inboard tolerance very difficult. Hot forming, weld shrinkage of rings, weld shrinkage toroidally, 4.7 mm is not much, we don’t want to machine the shape, only form and weld.  W7X we have a range of 45 mm including 19 mm plate and 10 mm tube.  This gives us +/- 8 mm.  Outboard tolerance for NCSX is easier to keep.  A tolerance of +/- 1 inch would have influence on cost.  3 rings for prototype, each of the rings in 5 poloidal sections.  We need mold, template, etc. and this is the same regardless of tolerance.  Cost driven by size, complexity, number of templates and number of molds.  Our calculation is based on W7X.  It will be difficult to keep the profile tolerance on the rings. (DWE has the wrong drawing, we will send the new one)

Welding so many plates together to manufacture a vessel is unusual.  What type of weld process do you use?

We have developed a special weld process.  Material is not difficult to join together.  We use a TIG process with automatic wire feed.  We reduce heat input two ways by allowing to cool between passes, restrict interpass temperature to 120C.  Pulsed arc and pulsed wire feed are also used.  This is a semi-automatic process developed for W7X.  Very well defined shrinkage between similar rings.  We have a lot of experience with 625.

Do you weld from inside to outside?

For the root pass, we weld from the outside, but purge from both sides.  No back-gouging is required.  We have a the same weld area inside and outside.  

From vacuum integrity point of view, there are many feet of weld.  What is your experience with vacuum leaks?

Virtual leaks are not expected at all in this range of thickness and material.  We have a lot of layers to connect the two materials, we always melt the previous layer with the next layer.  We do not expect any leaks with this procedure.  We will achieve a leak rate of less than 1e-8 mbar-l/s.  Leibold ua200? Leak detector.

We use only a roots pump.  We use a bag (coated with aluminum layer) around the outside, filled with helium.  100% ultrasonic and 100% x-ray.  We don’t think it is necessary but it is required.  It is not so expensive.  19 mm thick welds on W7X and we X-ray these joints.  Port welds are only fillet welds which cannot be X-rayed or Ultrasonic welds.  Leak check is sufficient.

What about intersecting welds?

X-ray or UT of crossing welds is enough.

What about difference between 316 and 625?

We have experience in both.  Cleanliness is most important, need to use the right purge gas.  Nickel alloys a little more difficult than Cr-Ni alloys.  

What about heat treatment?

Normally this type of material has an annealing temp from 900 to 1150 C.  In this temperature range you must ensure the hot working procedure(?).  Electrical heaters work up to 1160 C.  In this temperature range you can do the forming.  You can also do cold forming.  We did metallurgical investigation of grain size, etc.  When you finish welding, it is not necessary to do a post-weld heat treatment.  It is not worth testing on prototype.  Did you get good results in investment casting investigation?

Yes, we had a model made, and the flow modeling showed problem areas where in fact the parts leaked, but after weld repair we pumped it down to 1e-10 torr.  The model was 1/10 scale except the wall was only 0.1 inches.  The process works well but in full scale it would not have had the porosity / inclusions from the ceramic mold.  The problem is scaling up to full size.  No proposals for this process on full vessel.

Do we need to check permeability tests?

It is not necessary to check anything but initial plate and maybe the joints.  Foestersonde is the measuring gage for permeability.  We do not expect any permeability, there is not delta ferrite only face centered cubic.  We do not worry about permeability.  We have a special shop area where there is only stainless steel to avoid contamination.  We did measurements on plate leaning on wall.  There were tubes in the wall for water and this influenced the measurement.  Sensitivity should be 10 times better than 1.01.  Normally we have values of 1.002 to 1.004.  One key thing for fabricating this shape is laser tracker.  

Does the laser tracker have the capability to measure 1000 points/minute?

2000 points per minute

Written question # 2.   Your proposed costs for this manufacturing study and prototype fabrication are higher than we anticipated.  Please comment on the significant cost drivers for this proposed effort and any recommendations you might have with regards to our Statement of Work and Specification that could significantly reduce costs. 

You require a lot of documentation.   

What is cost of manf. Studies vs cost of prototype?

We have not 100% sure what you require, as to what engineering has been done and what DWE must do.  The first amount of 320,000 is really rough estimate.  If we can clarify what we want, maybe we can reduce this amount.  We would prefer a clarification meeting, perhaps here at Deggendorf, or we could come to the States.   

The purpose of the manufacturing studies is to provide input to design review.  We want to say the vacuum vessel can be manufactured, and for this cost.  We need to make sure you are providing what we need for the design review.

We thought for the design study we needed to model the pieces of the 120 deg. Section with the flanges, test the nozzles, welding, get experience, i.e. the procedures roughly described in your RFP.

We wanted a detailed, step-by-step plan for manf. Vessel so you would have a basis for cost estimate.

We also thought about one or two test pieces to improve manufacturing plan.

We originally wanted the manf. Study by mid-March.  We are behind, so we may not award the study until mid March.  We need to get the MIT/cost est. by end of April / first of May.  We really only want basic plan listing the manufacturing operations.  We imagined that this study would be 10 or 15 % of manufacturing the prototype.  

We imagined test pieces, engineering investigations, etc.  which may be much more than you imagined.  There is certainly an opportunity to reduce the scope of this study.

We imagined that you would submit a prototype MIT, then proceed with the prototype, which would show that you could achieve the requirements.  After our final design review, we would ask you to update MIT and provide firm fixed price proposal.  Please submit cost and hours by tasks listed in proposal.  We would encourage your input on changing the scope and reviewing your estimate in this format, as well as the prototype cost breakdown.

Do you want the plan just for the prototype?

No, we want the plan/budgetary estimate for the full vessel.

( interruption in office, no notes for a while)

Is value added tax applied to whole contract?

No value added tax on hardware, just on engineering studies.  If we combine prototype and studies in one contract, there is no VAT.

Is the quote a fixed price quote or cost reimbursement quote?

I don’t know the difference.  (after explanation)  Can you imagine signing such a contract?  Yes  This would make things much easier for us.

We are awarding two contracts to two different suppliers.  Based on performance and cost estimate we would select one or the other for VVSA.

It would be a pleasure for you to visit Deggendorf.

3. Please submit your Quality Assurance manual.

We submitted plan for W7X for information.  We did not submit company plan. 

Can you submit manual?

We cannot send away copies, we do allow inspection.

You have ASME audited QA program?

Yes, and equivalent to ISO 9000 program.  Our main product is chemical reactors in far east and US.  We fabrcate to ASME code.  It is difficult to have two QA manuals and systems, but we have three, ASME, German and Chinese.  We do not have ISO 9001.

We cannot get an uncontrolled copy of manual?

It is not a usual practice to give copies to clients, how about table of contents?

o.k.

We don’t want burdensome reporting, just a weekly email indicating what was done and highlighting any problems or issues. We also want monthly cost accounting.

We can do this, but the experience with IPP was not very helpful for development of vessel.  For outer vessel of W7X, outer vessel calculation was redone.  We had engr hours for assistance.  We reported these hours until we hit our limit.

That is what we have in mind.

Should we take out the two extra rings?

Only if it is necessary.  What is incremental benefit.

How about a cost split of engr,/ documentation, fabrication, material?

Ok, for each paragraph in SOW.  How long will it take to revise your proposal?

Next 1.5 weeks, we will try 1 week.

Thank you thank you danke schoen, auf weidersehen

