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Detailed Description of Change

Description
of Change

In Control Account 1306 the subcontract for the fabrication of the three (3) sets of PF coils has
been changed to provide and additional $40K (equitable adjustment) plus an additional $20K
for the on-time completion of the remaining four (4) coils. 
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10 April 2014 


 
 
 
Natalya Gnyp 
Princeton University 
PO Box 451 
Princeton, NJ 08543 
 
 
Dear Natalya: 
 
Thank you, again, for all your efforts and those of the rest of the PPPL team in supporting ETI’s effort to 
provide PPPL with PF Inner Coils that meet the performance requirements necessary for proper 
operation.  We appreciate your involvement and value PPPL’s input and expertise.  However, as you 
know, we have encountered a number of very difficult situations as we continue to progress the project. 
 
These difficulties have led to extraordinary cost overruns totaling $149,205 and significant schedule 
delays.  We feel that at this point we have now worked through most of the difficult issues that have led 
to these cost overruns and schedule delays.  But the cost implications associated with these efforts have 
reached a point where they are beyond what ETI can afford to absorb as part of the project.  For that 
reason, we would appreciate an opportunity to discuss, with PPPL, possible remedies to address these 
cost overruns.  I have outlined, below, the main issues that have contributed to the cost overruns and 
delays. 
 
Thank you for your consideration of this request.  We appreciate every opportunity to work with PPPL, 
and this project is no exception.  The technical challenges of many PPPL projects and the PPPL support 
continually enhance our capabilities.  While this project has presented us with more difficult challenges 
than usual, please be assured that ETI is committed to completing this project by overcoming these 
difficulties and providing quality coils that meet all requirements. 
 
1) Additional Mandrel Costs - $48,705 


As you are aware, the original drawings were missing some critical GD&T. Our original subcontractor for 
the mandrels, Valfab Inc., severely underestimated the extent of the machining requirements, at least 
partly due to the missing GD&T. And when they had an opportunity to quote the additional work 
represented by the new GD&T, they still underestimated the effort required, largely because they did 
not involve a capable machine shop in the requoting process. 
 
Valfab realized that the additional GD&T put this project beyond their capabilities.  But by the time they 
involved a machine shop in the project capable of meeting the new requirements, they had already 
committed to a price, without having consulted the new machine shop.  It became clear that Valfab 
would not be able to complete the project without a significant increase in price, which they proposed 
as an ultimatum. 
 







 
 
At that point we elected to pull the project from Valfab and move it to a different machining 
subcontractor with whom we have a lot of experience, Precision Boring.  This has proven successful, but 
expensive.  While ETI could have done a better job of vetting the subcontractor, had the subcontractor 
known the full extent of the requirements when they quoted it, it seems likely they would not have 
quoted it or at least would have involved a machine shop with the machining capabilities to meet the 
requirements.  That said, we concur that Valfab also underestimated the difficulty in fabricating these 
mandrels, even without the additional GD&T. 
 
We also corrected issues with the mandrels that were unrelated to the tightened tolerances.  Both PF-
1B mandrels were undersized for the given winding requirements due to miscalculating the build length 
of the coil, which appears to be a result of accidentally leaving out a portion of the turn insulation from 
the calculation.  To correct this, both mandrels were sent back to the machine shop to have material 
removed.  We also had to custom machine the lead area of the mandrel to remove a step which was the 
result of an oversight (by all parties) in the drawings.  At this point, all of the mandrel machining is 
completed, resulting in additional costs which exceeded the budgeted cost for the mandrels by $48,705. 
 
2) Additional Fabrication Labor - $85,500 


The production labor has run significantly beyond what was budgeted in the original proposal. Based on 
the remaining work and the associated overtime required to meet the latest schedule, we are projecting 
we will overrun the quoted hours by 1425 hours. There are a number of reasons for this: 
 


- We have two technicians performing operations that generally only require one. It improves 
the throughput to enhance schedule, but the effect on schedule is a small fraction of the labor 
input, making it extremely labor inefficient. 
- We are training an additional winder to allow additional hours to be applied to the winding and 
provide backup in the event that the primary winder becomes ill or is unable to be at work for 
any reason. This training places two people at the winding until the training is complete, where 
only one is required.  In addition, both winders are working overtime daily and working 
weekends. 
- The lead work is far more difficult than expected and has required the technicians to fabricate 
dedicated tooling components to assist in forming and securing the leads in place. Some of this 
is to be expected, but the combination of the large size, rectangular shape and hardness of the 
conductor has raised difficulties far beyond what was anticipated. 
- The hardness of the conductor has made winding extremely difficult. It requires a dedicated 
bending fixture to make every turn-to-turn transition. Each transition between turns requires a 
hydraulic jack and a lifting table to be inserted into the winding line. This has added significant 
labor to the winding. 
- The hardness of the conductor has also significantly impacted the labor required to perform a 
conductor braze joint. The conductor is hard enough that it is largely unresponsive to the 
pneumatic tooling which is designed to give us the ability to achieve alignment between 
conductor ends. Well aligned conductors are essential for a good braze joint. The result is extra 
hands on the task and multiple attempts required to properly set up the braze joint to ensure a 
sound joint. Each time we need to insert a new reel into the winding line, we see similar 
difficulties.  We cannot compromise the quality of the product or the schedule, so we have 
added labor. 







 
 
3) Requirement of a Sealed Mould - $15,000  


We did not plan or budget for potting these coils with a sealed mold.  Our usual strategy with coils of 
this size is to use our large VPI tank and an open mould.  We achieve good results with this process on a 
regular basis.  Due to some bubbles trapped in the first two pottings, PPPL has required that we 
implement a closed mould, which requires an additional $15,000 in tooling components and 
modifications.  This does not include, for each coil, the additional assembly labor required to install this 
additional tooling and sealing the mould vacuum tight or the additional labor required to remove or 
clean these tooling components. 
 
Sincerely, 
 
 
Douglas Hartman 
Sr. Program Manager 
 
Cc: Greg Naumovich - ETI 
 Blake Koop - ETI 
 John Stafiniak - ETI 
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