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This note covers the assembly procedure for the TAN neutral beam absorber.  Initial assembly will be done at LBNL as part of the construction.  On-site assembly will be done at CERN.

The TAN consists of two major assemblies; they are the absorber box and the steel shielding.  The absorber box consists of the TAN vacuum chamber surrounded by the copper clamshells, which in turn are captured in a steel box.  The absorber box is located within the steel shielding assembly, which is composed of five steel plate assemblies.  The steel shielding is mounted on three jacks secured to the tunnel floor.  Ancillaries are an electrical junction box, fiducial spheres, and transport protection covers.

Assembly of absorber box

Notes: 1) All individual parts have M30 tapped holes to take Safety Engineered Hoist Ring #34401.  2) The vacuum chamber (LBNL 24C4136) must have passed its acceptance tests prior to this assembly sequence.

1) Attach the heaters and their wiring (insulated with ceramic beads) to the four steel plates (LBNL 24C4436, 24C4446, 24C4456) of the absorber box per assembly drawing (LBNL 25I9076).  Install heater covers (LBNL 24C4464, 24C4474).

2) Support the lower plate of the absorber box (LBNL 24C4446) on 100 mm or taller blocks.  (The blocks provide access to the bolt holes in the bottom of the plate.)  Ref: absorber box assembly drawing (LBNL XXXXXXX).

3) Loosely assemble the side plates (LBNL 24C4456) to the lower plate paying careful attention to orientation as shown on the absorber box assembly drawing (LBNL XXXXXXX).  Orientation is correct when all emerging wires are at the same end of the assembly.

4) Install the lower clamshell (LBNL 24C4494) into the partially assembled absorber box with the feet down and the semicircular grooves up.  Note orientation.  The non-slotted end of the clamshell goes flush with the end of the steel box.  Ensure that it is centered on the lower plate of the absorber box.

5) Install the vacuum chamber (LBNL 24C4136?) in the lower clamshell.

6) Install the upper clamshell (LBNL 24C4484) and bolt it to the lower clamshell.  Shims may be required to achieve proper clamshell to vacuum chamber fit.

7) Slide the side plates (LBNL 24C4456) into contact with the clamshells.

8) Lay the upper plate of the absorber box (LBNL 24C4436) on top of the assembly.

9) Insert bolts and torque all bolts.

10) With the vacuum chamber in the absorber box, survey it for straightness and separation of the twin bores, and alignment of the single bore to the twin bores.

Assembly of the shielding

Note: All individual shielding plates have M30 tapped holes to take Safety Engineered Hoist Ring #34401.  If a hoist ring is to be left in place, install a hoist ring restrainer (LBNL 24C4333).  In addition, the lower base plate has M36 tapped holes to take Safety Engineered Hoist Ring #34402.  The entire TAN neutral beam absorber can be hoisted using these larger rings.

1) Install and grout jack plates into place.  Install jacks per TAN IS and drawing (LBNL XXXXXXX).  Secure jacks with jack cleats.

2) Preinstall the top sections of the jacks on the bottom surface of the lower base plate (LBNL 24C4294).  Hoist ring holes are located around the edges of the plate.

3) Adjust jack caps and place lower base plate (LBNL 24C4294) onto jacks.   

4) Place upper base plate (LBNL 24C4294) onto lower base plate.  Note orientation.  Note 450 mm offset (offset provides shelf on lower base plate for marble).  Ref: shielding assembly drawing (LBNL XXXXXXX).

5) Place aisle- and cryo-side shielding (LBNL 24C4344, 24C4354) on upper base plate.  The slots go to the inside, facing each other.  Ends of side plates are flush with ends of upper base plate.  Sides of the side plates are flush with the sides of the upper base plate.

6) Trial fit the upper shielding (LBNL 24C4366) on the shielding side plates.  There should a 1 mm gap between the sides of the lower part of the upper shielding and the inner sides of the side plates.  Remove upper shielding.

7) Attach thermal radiation shields (LBNL XXXXXXX) to the absorber box.

8) Install assembled absorber box.  The absorber box and the upper base plate have sockets for four insulating pads (LBNL 24C4322).  Orientation: The single-tube end of the absorber box is at the marble shelf end of the lower base plate.

9) Attach Taylor-Hobson sphere stand (LBNL 24I9033) to top of absorber box.

10) Reinstall the upper shielding (LBNL 24C4366) on the shielding side plates.
11) Install marble blocks.  Take special care not to dent the vacuum chamber.

12) Install (LBNL 24C4412) marble-retaining rods.

13) Install (LBNL 24C4574) vacuum chamber support.  Snug it up lightly against the bottom of the vacuum chamber.

14) Insert the 24 mm diameter tie rods (LBNL 24C4582) into the 26 mm diameter vertical through holes and torque their nuts.

15) Install junction box (LBNL 24C4536) as per (LBNL 24I9094).  Miscellaneous parts are (LBNL 24C4514, 24C4521, 24C4543)

16) Bring wires from heaters up into the junction box and attach.

17) Trial fit transport covers (LBNL 24C4674 & 24C4683).

18) Trial fit copper detector bars (LBNL 24C4163) using the transport housing, aka "casket" (LBNL XXXXXXX).

19) Install Taylor-Hobson fiducial sphere bracket (LBNL 24I9044).  Install all three Taylor-Hobson fiducial spheres (one of which goes on the LBNL 24I9033 stand).

20) With the absorber box in the steel shielding, again survey the vacuum chamber for straightness and separation of the twin bores, and alignment of the single bore to the twin bores.

21) Survey the Taylor-Hobson fiducial spheres to the bore of the vacuum chamber.
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