November 2, 2005
To: Distribution

From: Wayne Reiersen

Subject: Peer review of VV (WBS 12) interfaces

Final design of the Vacuum Vessel System (WBS 12) is drawing to a close.  Interface documentation is on the skimpy side and a bit dated.  I am scheduling a peer review of VV interfaces starting at 1:30pm on December 1 in order to identify where additional work is needed.
The format of the meeting will be somewhat unorthodox.  I am asking that all of the WBS Managers with interfaces with WBS 12 describe the nature of the interfaces and assess whether the existing analysis, design, and interface documentation is adequate and appropriate for closing out VV final design.  This will be followed by a discussion of the current plans for resolving interface issues and documenting interface requirements by Paul Goranson.  The proposed agenda for the meeting follows.

1:30
Charge to review committee (Reiersen)
1:45
WBS 14 – Modular Coils (Williamson)

Modular coils have key interfaces with the vacuum vessel.  The vacuum vessel is structurally supported off the modular coils for vertical and lateral loads.  The vacuum vessel operates at or substantially above room temperature whereas the modular coils operate at cryogenic temperature.  This requires that the modular coils be thermally isolated from the vacuum vessel in the structural supports and with thermal insulation around the vacuum vessel shell and port extensions.  Since the vacuum vessel shell is surrounded by the modular coil windings and structure, all of the vacuum vessel port extensions must penetrate through the modular coils without interference.  The close proximity of the vacuum vessel and modular coils requires careful attention to clearances during field period and final assembly.
2:00
WBS 13/15/64 – Conventional Coils/Coil Support Structure/He Bakeout (Kalish)

Conventional Coils (WBS 13) include the toroidal field (TF), poloidal field (PF), and external trim coils.  Although there is no physical contact between these coils and the vacuum vessel, they are all inside the cryostat.  Port extensions from the vacuum vessel pass through these coils to the exterior of the cryostat.  It is essential that clear access (without interference) be maintained under all operating conditions.
Coil support structures include shelves above and below the modular coils.  Since these structures are inside the cryostat, port extensions from the vacuum vessel must pass through these structures to the exterior of the cryostat.  It is essential that clear access (without interference) be maintained under all operating conditions.

The Helium Bakeout System will provide (as a future upgrade) high pressure helium to the vacuum vessel for heating and cooling the vacuum vessel.

2:15
WBS 171 – Cryostat (Gettelfinger)
The vacuum vessel is located inside the cryostat.  Each of its port extensions represents a penetration of the cryostat.  The function of the cryostat is to maintain a cold, dry nitrogen environment for the cryo-resistive coils inside the cryostat.  The vacuum vessel operates at or substantially above room temperature, so it must be thermally isolated from the cryostat environment.

2:30
WBS 25 – Neutral Beams (Cole/Stevenson)

The Neutral Beam Injection (NBI) System consists the four PBX-M beamlines to be installed as co- and counter-injected beams as a future upgrade.  Unobstructed tangential access is a critical interface requirement.  The beam energy which is not absorbed by the plasma or shinethrough armor will impinge directly on the vacuum vessel.  Additional protection may be required where the beams pass close to the vacuum vessel.  Electrical and vacuum isolation are also required.
Another requirement is that we understand the dimensional excursion from cryo temp to bakeout temp of the vessel/ beam port so that an appropriate bellows may be used to accommodate this overall travel.  For example, the measured travel from room temperature to bakeout temp for NSTX VV is about .3 inches in a radial and slightly climbing direction. The NBI duct has a bellows in it to account for this travel.

2:45
WBS 3 – Diagnostics (Johnson)

Diagnostic interfaces with the vacuum vessel are pervasive.  Magnetic diagnostics will be mounted on the interior and exterior of the vacuum vessel.  In-vessel diagnostics will require structural support and feedthroughs.  Sightlines and view angles are critical for port-mounted diagnostics.  The vacuum vessel must be designed with as much port access as possible to accommodate (as a future upgrade) the full complement of required diagnostics.  Weight limits for equipment supported at the ends of the ports need to be established.  Electrical isolation is also an issue.
3:00
WBS 4 – Electrical Power (Ramakrishnan)

Electrical power systems provide the electrical grounding for the vacuum vessel.  They provide the electrical power and controls for the resistive strip heaters which control the temperature of the vacuum vessel port extensions.  Electrical power systems also provide the power to the coil systems for inductively heating the VV to 150C during the initial phases of operation.

3:15
WBS 5 – Central I&C (Sichta)

Central I&C (WBS 5) is responsible for taking the output from the sensors provided in the local I&C in the Vacuum Vessel System (WBS 12), processing those signals,  displaying and storing the data, and providing the signals to the machine protection system.

3:30
WBS 21/22/23 – Fueling, Vacuum, and Wall Conditioning (Blanchard)

Gas fueling will be accomplished via gas injectors located inside the vacuum vessel.  Pellet fueling will be accomplished via pellet injectors located outside the vacuum vessel, which will fire fuel pellets on a line-of-sight into the plasma or into guide tubes to facilitate launch from the high field side.  Interfaces include port access, in-vessel support, and feedthroughs.

Functionally, the Torus Vacuum Pumping System (TVPS) provides the vacuum pumping required to achieve ultra-high vacuum conditions inside the vacuum vessel.  This is requires that ample port access be provided for attaching the TVPS to the vacuum vessel.  Electrical isolation is also an issue.

Wall conditioning systems include systems which facilitate achieving the vacuum conditions required for good plasma performance such as glow discharge cleaning, boronization, and lithiumization.  These systems will typically require in-vessel support and port feedthroughs.

3:45
WBS 18/7 – Field Period and Machine Assembly (Brown)

The vacuum vessel will have interfaces with the tooling and metrology equipment required for field period and machine assembly which may include lifting points and monuments to facilitate position measurements.

4:00
WBS 12 Plans for Interface Control (Goranson)
Please discuss plans for resolving interface issues and documenting interface requirements.
4:30
Discussion (All)

5:00
Adjourn
