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	1. Dimensional tolerances: The achieved dimensional tolerances shall be compared to those identified in Spec. Para. 3.3.1. Since the shape of the VVSA is critical to the NCSX component assembly, detailed discussion and planning must be provided relating to any corrective actions required in this area.
	Did not meet tolerance on most of the vessel. Each panel was out of tolerance:

Segment A1: Greatest reading from +/- 0.188" tolerance = 0.356" 31% area out of tolerance
Segment A2: Greatest reading from +/- 0.188" tolerance = 0.924" 60% area out of tolerance
Segment B: Greatest reading from +/- 0.188" tolerance = 1.879" 73% area out of tolerance

Segment C: Greatest reading from +/- 0.188" tolerance = 1.399" 80% area out of tolerance



	2. Vacuum Integrity:  The offeror’s techniques for measuring the leak rate shall be compared to the requirements identified in Spec. Para. 3.2.1.1. The actual leak rate achieved shall be discussed relative to the requirements, along with planned corrective actions if the leak rate was not achieved.  

	Achieved vacuum required in SPEC. Their vacuum leak test setup could not have worked.  The leak checker “T” was between the backing pump and TMP and was only getting a fraction of the gas flow.  This also drew oil back from the backing pump which contaminated the setup.

	3. Magnetic permeability:  The offeror’s techniques and understanding and achieved permeability results shall be compared to the requirements identified in Spec. Para. 3.2.1.3.
	2 NCR’s written but neither applied – 

Neither NCR documented a permeability problem on the actual PVVS.  Since the permeability check of incoming material had been skipped, they checked other similar material and found a high reading.

	4. Other:
	

	a. Surface Finish:  The offeror’s techniques and understanding for achieving the surface finish requirements shall be compared to the requirements identified in Spec. Para. 3.2.1.2. 32 micro inch finish
	Rohwedder prototype: Ra: 9.401, 8.798, 19.84, 29.41, 30.62 and 19.13.

Nozzle ID: 32.56, 26.66 and 35.05

	b. Material Consistency:  the offeror’s performance on maintaining traceability and controlling material consistency as documented in material certification documents shall be discussed.
	Satisfactory 

Material certifications documented compliance to ASTM Standards.  Traceability to the actual PVVS Segments was provided.

HARDNESS:

The Rohwedder prototype was tested for hardness in a lay down position. The hardness results appear to be consistent with each other and similar to the MTM prototype. Approx 30 reading were taken, all between RC 25 to 35.

- Don Hinman

THICKNESS:

Rohwedder Prototype: 40 readings were taken in the same general locations as the MTM. Due to differences in weld locations, all readings were taken from the inside and are as follows: .360" to .384". The nozzle readings were .127" to .133".


	c. Welding: The offeror’s proposed weld and radiography techniques and achieved results shall be discussed and compared relative to the requirements identified in Spec. Para. 3.3.2.2 and 4.2.6.  The offeror shall also discuss in detail any corrective actions or improvements proposed as a consequence of their prototype experience.   
	Mike,
Per your request, I have looked at the PVVS in Receiving. The section was lying on one edge; therefore I was able to view it from one side only. I have the following comments:
1. Overall, the piece exhibits excessive distortion, and ripples, both on the body and at the edge of the part. There are also some external dents on the vessel surface, as well as mechanical damage on the face of the welded flange.
2. Weld quality is sub-standard for vacuum quality welds. There are at least two incompletely welded joints, as well as some areas of undercut, overlap/rollover, and excessive weld-induced distortion.
3. The edge has been ground in an irregular manner, such that it appears to be very uneven.
4. The tube to shell weld is not a full-penetration weld; the tube has a rough cut edge at the end that is attached to the vessel, and is welded from the outside only. The rewelded port is out of round, and exhibits sub-standard weld quality.

To summarize, the delivered part exhibits poor quality workmanship, such that it is not in compliance with PPPL specification requirements.
Bob Keilbach

	d. Non-conformances:  The offeror shall discuss in detail how non-conformances were handled, including corrective actions.  
	There were 9 non conformances:

Segment B .946; C .290; A1 .140; A2 .621; 

Flange stock >1.1( ; did not have 1.01( insert

Failed radiographs for tube reattachment

Added 2 ½” strip w/o documentation/MIT plan

Welders not qualified in all positions




	B. Management (Performance relative to SOW) (20%)
	

	1. Communication 
	

	a. Responsiveness, and promptness / completeness in reporting problems, including non-conformances. 
	Poor communication: Potential problems and possible processing changes were usually identified in bi-weekly teleconferences.  However, when the problem became real, as in the case of the patch of material added to Segment A2 (NCR 04MAY36), or the processing changed, the Project was not always notified.  NCR’s were not generated until requested by the Project.  Several major change notifications were delayed. E.g. There was a 5 week delay of notifying us of problems with their initial subcontractor, NuVac; there was about a 10 day delay of PPPL learning of the added material for Segment A2 until it happened to come up in conversation (not even Rohwedder was aware of the additional strip). 

During weekly status calls, technical issues raised by PMW were occasionally squelched by Rohwedder.  Rohwedder was slow to forward proper invoice backup data from PMW which delayed payment and caused tension at each level.  

	b. Quality and timeliness of performance reports.
	MIT/QA plan was well thought out and presented in easy to read flowchart.  However, it was abandoned and replaced by minimally adequate subcontract MIT plan which was not followed.  Weekly reports were adequate; EVR’s seldom accurate; hard to interpret and manage.


	2. Adequacy of Project Management Staff
	Project management staff between Rohwedder and PMW was adequate.  While key Rohwedder personnel were not always available, PMW went to extraordinary efforts to make their management staff available.  As much smaller organizations, Rohwedder/PMW did not have the depth of support available internally, but, while not needed for the prototype, listed external resources that could be used as needed.

Initial contract proposal indicated a strong team effort.  Lead Engineer was not experienced enough to recognize and proactively attend to issues; therefore a senior overseeing manger was assigned who was often on the road, missed many scheduled conference calls, and provided little improvement.  Subcontract support (PMW) was much better but unfortunately delayed and filtered by Rohwedder.


	3. Response to technical issues & problems (Risk Management)
	Rohwedder/PMW identified potential problems in their bi-weekly conference calls with PPPL.  Many of these were discussed as “what if” situations.  Too many times PPPL did not become aware when the potential problems became actual problems. (see B.1.)

Strong metrology support was expected from Rohwedder per their PVVS proposal but PMW had to pay for FARO tech support.  PMW made changes to process without Rohwedder’s knowledge or involvement.  When formed sections were out of tolerance, PMW/Rohwedder proceeded to locally form out of tolerance regions without MIT changes or PPPL involvement. End results were segments 1.8” out of tolerance.  



	4. Reliability of estimates  
	

	a. Cost growth
	Initial $350,902 estimate grew to ~$528K

	b. Schedule growth
	Expected delivery was March 17th – 
actual: June 8th 2004


	5. Adequacy of QA oversight.
	QA/QC was consistently involved in inspections, taking all measurements.  QA, as far as process control did not appear to be involved and, if involved, was not particularly effective as evidenced by the routine re-sequencing of the internal travelers (MITP’s) despite the resultant deviations from the Rohwedder MIT/QAP and the nonconformances that were not documented until PPPL asked about the issues and requested NCR’s.

	6. Quality of the Subcontractor’s Manufacturing, Inspection, Test, and Quality Assurance Plans for the PVVS. (SOW 4.5)
	The submitted Rohwedder MIT/QAP was easy to follow and comprehensive.  

It should be noted that this plan was not fully implemented by the fabricating subcontractor.  For example, the Rohwedder plan had regular permeability checks throughout processing.  This was a good approach for the prototype when the interest was not only seeing if final permeability was high, but tracking it through processing to see what processes raised it.  Despite the plan, magnetic permeability was only done as a final inspection.

	7. Adequacy and Quality of Process History (SOW 5.4.2).
	The process history quality is very good.


