25 February 2006
To: Distribution

From: Wayne Reiersen

Subject: Notes from 20 February meeting on Station 1 preparations

Our weekly telecon to track progress and issues regarding Station 1 preparation activities was held on February 20.  Good progress was reported on procurements but significant issues still remain.
1. Procurements (Dudek).  
a. Dudek reported that allof the cryostat interface flanges have arrived.  The straight coolant tubes for the vertical ports have been shipped and are due in this week.  The G11 parts for the vertical ports also arrived.
b. Edwards identified a vendor for the Inconel studs that can be custom ordered to length.  The estimated shrinkage due to the stud welding is less than 1/8”.  It appears that the nominal length should be 7/8” to ensure the desired finished length of ½”.  Goranson to provide final length specification, Nelson to authorize procurement.
2. Station 1 fabrication and installation (Dudek). Dudek reported that both fixtures have been completed and that the brake design is now complete.  Brakes are currently being fabricated in the shop.
3. Magnetic diagnostics (Labik). 
a. Cutting the templates in RESA is already underway.  Fabricated templates are being overlaid on full scale drawings to verify that their geometry is correct.
b. Brown is adding the templates to the assembly drawings so Raftopoulos can use them for template positioning.
c. Labik will mark up Neil Pomphrey’s drawings of the loops in (u,v) space to define the lead routings.  Space is much less of an issue than it was when the loops were concentrated in a single period assembly.

d. Loop positions have been sent to Cole who will be updating the Martin Brown drawings.  However, stud spacing and locations will need to be revised per discussion below on H/C tube final design. 

e. Labik reported that the 2 Rogowski coils would be routed in the bag seal grooves on Type C coils.  Labik reported that the voltage loop design has not been done.

f. In the January cost performance report, the magnetic diagnostics job (3101) was running a $99K cost variance.  It took $291K to perform $192K worth of work (CPI=0.66).  We might have gone even further in the red in February.  Prototyping the termination boxes was suggested as a means of mitigating downstream risk but the budget for this activity has not been identified.  Not terminating the loops has been suggested in the past as a cost saving measure.  We need to reduce this substantial cost overrun.  Please be prepared to discuss your estimate to complete and options for reducing this cost overrun for a separate meeting later in the week of February 27 (Stratton).
g. Staffing for loop installation was discussed.  The team will include Edwards (lead), Duco (when free from metrology duties), and Trafalski.  Labik submitted at work request for Trafalski this week.  Guttadora has been identified as the diagnostic tech to perform the terminations.  Labik stressed that getting top-notch technician help was vital to completing the work efficiently.  We need to assure that the staffing plan is consistent with working on two field periods simultaneously, which is our baseline.
h. Looking downstream, there is $215K budgeted for the installation of magnetic diagnostics (less if we account for laying out the coolant paths separately).  Please collect the bases for these numbers and be prepared to discuss why they are reasonable in the light of the number of loops and our experience in prototyping the loops for a separate meeting later in the week of February 27 (Viola).  
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Lay out magnetic diagnostics 

and coolant paths 475 38.7 11-Apr-0616-May-06 2.4 240 19.5 240 19.8 955 78.0

Wind diagnostics 396 32.324-May-06 22-Jun-06 2.4 396 32.3 396 33.0 1188 97.6
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4. H/C tube final design (Goranson).
a. Goranson reported that neither braided hose nor smooth tubes cool as well as calculated.  The braided hose provides acceptable performance if grafoil is used under the clamps.  Clamp spacing needs to be finalized.  Goranson presented a modified the clamp design to increase the effective spacing of the tubes for improved thermal performance.  Cole will integrate the modified clamp design (with appropriate clamp spacing) into the Station 1 assembly drawing.
b. The implications of the new design need to be quantified.  Two aspects are of particular concern.  The corrugated tubing under the braided hose exhibited a pressure drop 6X greater than smooth tube.  It needs to be confirmed that this is manageable for an upgrade to 350C bakeout (Kalish).  Requirements for a hot air system for the initial 150C bakeout also need to be generated (although the 150C bakeout system - whether hot air, inductive, or other – is not currently budgeted).  The less than expected performance will result in a reduced clamp spacing (5” versus 8”) and an increased number of clamps, now estimated at around 2200 (up by around 50%).  This will impact the installation time.  Every effort should be made to make the stud welding and coolant tube installation as quick and simple as possible.  I would like for the proposed design to be reviewed by ORNL (Goranson et al) and the PPPL folks responsible for installation (Viola, Edwards, and Dudek) with an eye toward design modifications which will make the installation go quicker.  Consideration should be given to prototyping the clamp to find out how many people, how much time is actually required, and how the design can be improved to make installation quicker and easier.
c. Goranson to complete final design of the H/C tubes and conduct an FDR ASAP pending resolution of above concerns.  We should not hold an FDR until the feasibility of 350C bakeout is established and the clamp design has been reviewed and finalized.

d. The schedule and resources for Station 1 work should be reviewed carefully.  The baseline requires working on two period assemblies simultaneously starting in May and is based on fewer clamps (as discussed above) than we know expect.  The baseline budget for this work (attaching studs and installing coolant lines) is $190K.  It appears that this budget figure also includes verification of coolant lines, headers, and manifolds; and installation and verification of local I&C which have no budget explicitly associated with them.  Please be prepared to discuss the basis and reasonableness of the baseline estimate and the staffing plan for a separate meeting later in the week of February 27 (Viola).
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Attach studs for coolant lines 192 15.6 28-Jul-06 14-Aug-06 2.0 192 15.6 192 16.0 576 47.2

Install coolant lines on 

vacuum vessel 576 46.9 15-Aug-0615-Sep-06 3.3 576 47.8 576 47.9 1728 142.6

Verify installation of coolant 

lines, headers, and 

manifolds.  Install and verify 

local I&C. 0 0.018-Sep-06 6-Oct-06 0.0 0 0.0 0 0.0 0 0.0

768 62.5 768 63.4 768 63.9 2304 189.8


5. Heater tape design (Goranson)
a. The non-magnetic heater tape arrived at ORNL and the nickel-plated copper leads appear magnetic.  Dudek reported that the lead wire is 16-gauge stranded wire consisting of 19 strands of 29-gauge copper with a minimum of 820 micro-inch nickel plating on each strand.  Brooks is confirming the acceptability of this design from the standpoint of field errors.
b. Goranson will conduct a test to assure that the heater tape can operate at 350C.  Upon successful completion of that test and verification that the nickel plating is acceptable, Nelson will authorize procurement of the heater tape for Port 12.

c. ORNL will also test the heater tape as part of an integrated test (prototype) of the H/C tubes, heater tape, instrumentation (thermocouples), control system, thermal insulation system, and magnetic loops.  The integrated test, which will address whether we can really control the temperature profile adequately, should be completed before we install the heater tape on Port 12.  Upon completion of the integrated test, there will be a follow-up FDR that will be used as the basis for authorizing installation of the heater tape on Port 12 and procurement of the heater tape for the other port extensions.  No progress was reported on setting up the integrated test, but it was noted that this work is not schedule critical for the heater tapes which can be installed after the flux loops and H/C tubes if necessary.
6. Station 1 documentation, plan, and procedure development
a. Manufacturing Facility Operation Plan.  Revision 1 includes field period assembly operations and has been signed.

b. Preliminary Hazard Analysis of the Manufacturing Facility (NCSX-PHA-142-01).  Revision 0 covers only modular coil fabrication.  The document needs to be revised to include field period assembly (Dudek).
c. Station 1 Dimensional Control Plan (Stratton).  Signed.
d. Station 1 Assembly Sequence Plan (Brown).  Successful peer review of assembly sequence conducted 08 December 2005.  This document should be ready for signature.  It defines the way the Station 1 period assembly was designed to be assembled and is foundational for developing the Station 1 Assembly Procedure.
e. Station 1 Product Specification (Nelson).  This document defines the Station 1 period assembly and its requirements.  It will identify the installation drawings to be used in the assembly work on Station 1.  It will also identify the inspections and tests that should be conducted as part of the work on Station 1 to verify that the requirements have been met. This document is foundational for developing the Station 1 Assembly Procedure.
f. Installation Drawings (Cole).  The installation drawings are being updated based on revised loop and stud locations.  Viola can use the current drawings for developing complete drafts of the procedures and update the procedures when the drawings are released for fabrication.  Viola will provide timely feedback to Cole and Brown on the drawings.  The installation drawings need to be finalized for the Station 1 assembly procedure.
g. Field Period Assembly MIT/QA Plan (Viola).  Draft sent out and comments received.  Sections dealing with work on Station 1 need to be finalized prior to the ACC review for Station 1.

h. Station 1 QA Procedure (Viola).  This procedure will include [1] a “gross damage and number count” receipt inspection of the VVSA [2] mounting the VV period assembly in the turning fixture [3] performing a metrology check of the VVSA dimensions and [4] performing receipt inspection of all components to be installed on Station 1 including H/C tubes and manifold assemblies and attaching hardware; heater tapes; cryostat interface flanges; flux loop templates and wire; and miscellaneous hardware.  Viola is planning to have supporting procedures written for the VV period assembly critical lift (Viola) and metrology check (Raftopoulos).  The Station 1 QA Procedure should be finalized at the time of the ACC review for Station 1 (nominally in mid-March after the Station 1 turning fixture is installed and before we receive the first VVSA).  This QA procedure will be based on the VVSA spec.
i. Station 1 Assembly Procedure (Edwards).  Edwards is working on the assembly procedure which will follow the QA procedure.  Supporting procedures (if any) should be identified.  For the ACC, a complete draft of the assembly procedure should be available.  This assembly procedure will be based on the product specification and associated drawings for the Station 1 period assembly.
7. Station 1 metrology (Raftopoulos). 
a. Raftopoulos reported that the Leica has been successfully calibrated.  Raftopoulos to determine with Dudek whether factory servicing should be performed prior to being put in service for FPA.
b. Verisoft training has been arranged for March 1-3 in the NCSX Test Cell.  The PVVS has been relocated there.

c. Raftopoulos to ensure that all of the required hardware and software for metrology activities on Station 1 is operational and personnel have been trained prior to the Station 1 ACC review (before Station 1 activities are scheduled to begin).
I would like to digress into the role of the Activity Certification Committee (ACC).  An ACC is required for any high hazard facility.  NCSX will be a high hazard facility.  However, the NCSX Manufacturing Facility and Coil Test Facility are medium hazard facilities.  Nevertheless, an ACC was convened to assess their readiness for operation.  For these medium hazard facilities, the ACC reports to the NCSX Project Manager.  The model for the Manufacturing Facility is that before any station goes into operation, there will be an ACC review that is conducted.  ACC recommendations must be addressed to the satisfaction of the Project Manager before operation is authorized.
I expect the charge to the ACC for Station 1 will be like this:

· Does Station 1 have adequate safeguards for completing the QA and assembly work planned for Station 1?

· Are the safety controls identified in the Manufacturing Facility Operations Plan adequate and appropriate for the work on Station 1?

· Have these safety controls been properly implemented?  Specifically, is the JHA adequate for the work to be performed?  Has appropriate training been planned and provided for the supervisors and technician staff?

The review will likely consist of a presentation by the ATI (Viola) on the purpose and design of Station 1 followed by a walk-through of the facility.  Documents which should be provided to the ACC prior to the review should include:
· Manufacturing Facility Operations Plan (signed)

· Manufacturing Facility Preliminary Hazards Analysis (signed)

· Field Period Assembly MIT/QA Plan (signed, but TBDs, e.g. listings of implementing procedures, allowed for non-Station 1 work)

· Station 1 QA Procedure and supporting procedures (signed)

· Station 1 Assembly Procedure (complete draft available)

· Station 1 Period Assembly Product Specification (signed)

· Station 1 Installation Drawings (released for fabrication)

· Station 1 Job Hazard Analysis (complete)

· Training requirements and records for Station 1 personnel documented
Please be sure that preparing these deliverables are addressed in your plans.  The first VVSA is scheduled to arrive in late March.  Ideally, we would like to conduct the ACC review in advance of that time so work on Station 1 can begin promptly.
Please advise if any additions or corrections are in order.  The next meeting will be the next Monday, February 27, at our regular 10am time slot.  Please be prepared to respond to the assigned action items.  
Distribution: Dudek, Nelson, Goranson, Labik, Brown, Cole, Neilson, Stratton, Zarnstorff, Raftopoulos, Viola, Simmons, Edwards, Williams
_1202369172.xls
Sheet1

				VVSA-1										VVSA-2				VVSA-3				Total

				HRS		k$		Start		Finish		Staff Reqd		HRS		k$		HRS		k$		HRS		k$

		Lay out magnetic diagnostics and coolant paths		475		38.7		11-Apr-06		16-May-06		2.4		240		19.5		240		19.8		955		78.0

		Wind diagnostics		396		32.3		24-May-06		22-Jun-06		2.4		396		32.3		396		33.0		1188		97.6

		Terminate and verify magnetic diagnostics		160		13.0		23-Jun-06		27-Jul-06		0.8		160		13.0		160		13.3		480		39.3

				1031		84.0								796		64.8		796		66.1		2623		214.9

				VVSA-1										VVSA-2				VVSA-3				Total

				HRS		k$		Start		Finish		Staff Reqd		HRS		k$		HRS		k$		HRS		k$

		Attach studs for coolant lines		192		15.6		28-Jul-06		14-Aug-06		2.0		192		15.6		192		16.0		576		47.2

		Install coolant lines on vacuum vessel		576		46.9		15-Aug-06		15-Sep-06		3.3		576		47.8		576		47.9		1728		142.6

		Verify installation of coolant lines, headers, and manifolds.  Install and verify local I&C.		0		0.0		18-Sep-06		6-Oct-06		0.0		0		0.0		0		0.0		0		0.0

				768		62.5								768		63.4		768		63.9		2304		189.8





Sheet2

		





Sheet3

		






_1202369220.xls
Sheet1

				VVSA-1										VVSA-2				VVSA-3				Total

				HRS		k$		Start		Finish		Staff Reqd		HRS		k$		HRS		k$		HRS		k$

		Lay out magnetic diagnostics and coolant paths		475		38.7		11-Apr-06		16-May-06		2.4		240		19.5		240		19.8		955		78.0

		Wind diagnostics		396		32.3		24-May-06		22-Jun-06		2.4		396		32.3		396		33.0		1188		97.6

		Terminate and verify magnetic diagnostics		160		13.0		23-Jun-06		27-Jul-06		0.8		160		13.0		160		13.3		480		39.3

				1031		84.0								796		64.8		796		66.1		2623		214.9

				VVSA-1										VVSA-2				VVSA-3				Total

				HRS		k$		Start		Finish		Staff Reqd		HRS		k$		HRS		k$		HRS		k$

		Attach studs for coolant lines		192		15.6		28-Jul-06		14-Aug-06		2.0		192		15.6		192		16.0		576		47.2

		Install coolant lines on vacuum vessel		576		46.9		15-Aug-06		15-Sep-06		3.3		576		47.8		576		47.9		1728		142.6

		Verify installation of coolant lines, headers, and manifolds.  Install and verify local I&C.		0		0.0		18-Sep-06		6-Oct-06		0.0		0		0.0		0		0.0		0		0.0

				768		62.5								768		63.4		768		63.9		2304		189.8





Sheet2

		





Sheet3

		






