04 March 2006
To: Distribution

From: Wayne Reiersen

Subject: Notes from 27 February meeting on Station 1 preparations

Our weekly telecon to track progress and issues regarding Station 1 preparation activities was held on February 27.  Notes from the meeting are provided below.  I will be unavailable for the next two Mondays.  I have asked Mike Viola to coordinate the weekly telecons in my absence.
1. Procurements (Dudek).  No problems were reported in this area.  Manifolds due in soon. Studs have been ordered.  The price was reported to be excellent - $2.75 ea for 7/8” Inconel studs.
2. Station 1 fabrication and installation (Dudek). Dudek reported that both fixtures have been completed and that the brakes are being installed in the shop.
3. Magnetic diagnostics (Labik). 
a. Fabrication of the templates should be completed this week.
b. Brown is adding the templates to the assembly drawings so Raftopoulos can use them for template positioning.  No progress reported this week.
c. Labik will mark up Neil Pomphrey’s drawings of the loops in (u,v) space to define the lead routings.  No progress reported this week.

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. A meeting was held later in the week (March 2) to discuss options for minimizing cost growth in magnetic diagnostics.  The diagnostics folks carefully reviewed the job and identified two opportunities for reducing cost.  The most significant was eliminating the terminations on the flux loops.  In this option, the leads would be brought through the rubber seal and, after testing for continuity and electrical isolation, coiled in the box and connected during the operations phase.  This option also applies to the co-wound loops on the coils.  Instead of the leads being routed to the outside world through the cryostat, now the leads will be coiled in a protective box mounted on the coil until a later date.  It was decided to take advantage of this option.  The diagnostics folks are also considering the use of “spaghetti” tubing for the co-wound loops instead of heat shrunk Teflon to reduce the time and cost of fabrication.  Strykowsky will incorporate their input into the PMB.
At the same meeting, the basis of estimate for installation of the flux loops was discussed.  The current estimate is consistent with their experience prototyping the flux loops on the PVVS.  However, it was also clear that there was a disconnect in the staffing requirements for the VV prep work which features staff working concurrently on Stations 1a and 1b.  This needs to be resolved with Strykowsky and Viola. 
4. H/C tube final design (Goranson).
a. Braided hose has been adopted as our baseline.  The braided hose provides acceptable performance if grafoil is used under the clamps.  Clamp spacing and clamp design needs to be finalized.  Cole will integrate the modified clamp design (with appropriate clamp spacing) into the Station 1 assembly drawing.
b. Kalish responded in a 2/28 e-mail on the feasibility of baking and cooling the vessel with the proposed H/C design.  He wrote the following:

The interlock for the Helium Blower on the NSTX System is set at 28 psi differential.  This setting is determined by the maximum allowable dP across the blower seal which is about as high as I could find for a positive displacement blower.  Paul’s calculation assumes a 28psi pressure drop is available to the vessel tubing.  In reality the available pressure drop for a system with a positive displacement blower will be 28 psi minus the other system losses. Using the NSTX calculations as guidance we can assume we are able to limit the losses in the system exclusive of the vessel tubing to about 7 psi if we are careful in sizing the equipment and piping.  This means we must also be careful about sizing the manifolds which connect the tubing (is this already well defined?).  I calculate that we may use about 7 psi of the pressure drop budget through the heat exchangers, heater, and piping leaving 21 psi of the available 1.9 atm (28 psi) pressure drop to cool NCSX.  I calculate that this would degrade the cooling as calculated by Paul by about 13%.  This means that it is likely that for the heat input of 14.4 MJ the vessel temperature will ratchet up above 48C by a few degrees.  This is all back of the envelope calculations but at first glance I would say if we can accept a slightly higher vessel temperature for the cooling requirement we should be ok.  The Heating parameters in Paul’s calculations shouldn’t be too hard to achieve.
c. Goranson generated thermo-hydraulic requirements for VV heating and cooling including requirements for a hot air system for the initial 150C bakeout.  These requirements are documented in Attachment 1.

d. Goranson agreed to provide sketches of the proposed clamp design to PPPL ASAP in order for the folks responsible for the installation to provide feedback on the design and possibly prototype it.

e. Dudek identified an issue with magnetic permeability with the end fittings that needs to be resolved in the procurement.

f. Design reviews for the H/C systems design was discussed again later in the week at the Friday status meeting.  It was agreed to separately conduct a separate FDR for the H/C tubes, studs, and clamps and another one to review the routing of the tubes and placement of the clamps.  Goranson figured that the first FDR could be conducted around March 16.  
g. We need to ensure that PMB reflects our current plans and that the staff needed to support the work on Station 1 is identified by name.  Strykowsky to call a separate meeting to resolve issues.
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 confirmed the acceptability of this design from the standpoint of field errors.
b. Goranson conducted a test to assure that the heater tape can operate at 350C.  The test was successful.  As of March 3, Dudek had prepared a requisition for the Port 12 heater tape and was awaiting confirmation from Goranson that the technical information in the requisition was accurate.

c. ORNL is still planning on testing 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.  However, there was still no progress reported in even planning for this integrated test.
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.  This document has not yet been drafted.
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).
Ray Camp has been notified that we would like to conduct an ACC review of the readiness of Station 1 for operation around the third week in March.  The tentative charge is as follows:
· 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 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
· Approved work planning form clearly identifying appropriate engineering and safety controls for work on Station1.
Please be sure that these deliverables are prepared in a timely manner.
Please advise if any additions or corrections are in order.  The next meeting will be the next Monday, March 6, at our regular 10am time slot unless otherwise indicated by Viola.  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
Attachment 1

VV Cooling/Heating Thermohydraulic Requirements – P Goranson 2/23/06

The following are the flow parameters across the baseline braided hose on the VV during cooling and bakeout. The values are based on actual heat transfer measurements and pressure drops measured on prototype hose and mounts.

Assumptions:
Cooling is for a 15 minute cooldown with 14.4 MJ full upgrade operation.

The VV is at an elevated ratchet temperature of 48 C.

The new insulation scheme has reduced the bakeout heat input to 8.17 kW with VV at 350 C, 4.75 kW at 150 C.

192 hoses, averaging 18 feet in length.

Hose I.D. is 0.25 inches

A mounting saddle every 5 inches along the hose length.

Only half the tube perimeter is effective.

Helium Bakeout at 350 C

8.17 kW
He flow total for the VV

325 cfm at 20 atmos absolute

Pressure drop across hose

0.9 atmos

Temperature in


374 C

Temperature out


368 C

Flow velocity



25 m/s

Helium Cooling

He flow total for the VV

386 cfm at 20 atmos absolute

Pressure drop across hose

1.9 atmos

Temperature in


20 C

Temperature out


25.3 C

Flow velocity



30 m/s

Air Bakeout at 150 C

4.75 kW
Air flow total for the VV

258 cfm at 8 atmos absolute

Pressure drop across hose

1.54 atmos

Temperature in


166 C

Temperature out


160 C

Flow velocity



20 m/s
