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Written question #1.  Although you provided an outline for the manufacturing processes you propose to use, additional detail is needed to improve our understanding, especially in the following areas:

· Plans for dimensional control and heat treatment;

· Vacuum leak testing;

· Please elaborate how changing the prototype section to one starting at 5 degrees off center as opposed to 10 degrees will permit using the same forming die for the production vessel.  

How similar is this to the gas turbines, and what is relative risk?

We have been making gas transition sections since 1971.  We have all the processes in house

Describe in more detail your fabrication plans?

We will make dies, check dies, form material, 5 shapes we may need to solution anneal and re-strike, 2 shapes may not require it.  Tolerances are no problem.

How do you control distortion? 

3-D fixture, egg crate design allows us to check each individual part, then the egg crates will be assembled into assembly fixture (but they must be disassembled to remove from part). 

What about vacuum leak checking, vac quality welds?  

We have made parts and tested down to 10-7, not worried about the welds.  Root pass is TIG, may use MIG for filler.  

Are you worried about permeability?  Contamination control may be a bigger problem than material itself, or weld wire mixups.  Do all the checks cost a lot?

We control contamination rigorously as a matter of practice, cost of checking is only $20k.  We have had jobs where permeability was an issue (Brookhaven, 316 sst).  We track weld wire heat numbers to each area on part.

What about leak checking?  We will use a turbopump.

Are you using a helium mass spectrometer with bag?  In the past we have bagged parts (Invar tooling).  We may use leak detector associates.

Is the prototype section the right thing to do?

In the manufacturing study we sectioned the vessel into several sections, but the prototype spans the prototype across a split line.  If we move it back 5 degrees, it moves the prototype back and allows the re-use of 5 of the 9 dies for the production vessel.

Can tooling be re-cut to match a new shape?

Yes, and re-cutting is minimal compared to re-making them.  There should be room to re-cut dies.  We always allow room to develop dies, so there should be some stock available.  $200 k in the 5 dies.

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. Please provide a cost breakdown for the prototype vessel fabrication (task 3.2.2) to help in this regard.   

Estimate from manf study was $110k.  What are drivers?

We were only making one die instead of 5.

Is the part we proposed overkill?

It is appropriate.  Once we finish this prototype, it will really tell us what the real vessel will cost. 

If we gave you a contract for preliminary study and gave you the refined design at the end of March, would you still be able to complete the prototype on schedule.  You could not cut metal until the end of March.

This will have an effect.  We are trying to cast the dies to near net shape.  Without machining a couple of dies, we may save $50k.  Do you want product by April or study by April?

Only the MIT by April

In the proposal, you ask how we do the pricing.  We gave an example in section 4(?).  We use visual manufacturing, which our whole business runs off of. 

If you got us the design by March, it would not have a major impact on cost or schedule.

We asked in the proposal for detailed cost of the various steps, can you provide?

The only cost missing was the prototype cost, we only want a little more detail on how the cost of the prototype was established.

The cost/schedule graph shows this.  We can break it out better.

Does the slip to end of March cause a 6 week slip?

No, we can still do a lot or preliminary planning, springback tests, etc.

How many dies for prototype? – 5. There are 9 for whole vessel.

How comfortable are you with your cost and schedule for production vessel?

Absolutely comfortable.

What do you think about electropolishing?

We did a vessel for NRL, and we had to electropolish.  We know how to do it, and how much it costs ($7k on prototype, 2 weeks minimum schedule, we use a vendor in Florida and one in New Jersey)  We would ship the vessel to the electropolisher and they would ship it to you.  We will send you the vendor name.  There are a lot of vendors than can do this job.

How do you plan to do the ports, are the drawings clear?

Very clear.

You are going outside for leak check andelectropolishing.  Will you heat treat in house?

A subcontractor, in house (sister company)

What else will be subcontracted?

Nothing

Do you have a procedure for 625?

Not yet, but we will start in first stage.  We used 625 years ago.  We have procedures for 617 and 601 and lots of other high temp alloys.

Written question #3.  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) .    

Do you have any reservations / issues with the standard contract?

We see nothing that needs to change.

What is the schedule?

We will make award the second week of March.  We are a little bit behind schedule.  A potential problem has to do with Congress not approving the FY2003 budget.  We hope this happens in the next few weeks.

What is kirksite?

This is basically a lead alloy that is easy to machine.  We pickle the parts to get the lead off after forming.

