5.6.4 	HF assembly and installation



	HF and all of its shielding elements weigh 310 tons on the transporter platform.  Naturally assembly and installation of these massive components require adequate lifting and rigging capabilities.  The construction, assembly and installation of these components need to be precisely planned in order not to exceed the limits of the existing cranes and other rigging equipment.



	Static load due to the copper absorber alone per HF is 99.4 tons.  The details are shown in Table I below.  The detector must open in half to clear the beam pipe during installation.  Thus each half of the detector (~50 tons) must be structurally independent



	Table I.  The static load due to the copper absorber per HF side is shown below.



Module Type�Weight/Module

(ton)�Quantity/Side�Total

(ton)��I�2.66�16�42.56��II�2.22�16�35.52��III�1.33�8�10.64��IV�1.77�4�7.08��TOTAL���99.4��



	Static load for shielding material is summarized below (Nikitin ?) for each element.  Note that each element is a sandwich of steel, concrete and polyethylene.  Please check numbers (Oleg and/or Nikitin ?)--update please...



	Table II.  The static load due to the shielding elements per HF side is shown below.



Shielding 

Component�Weight/Block

(ton)�Quantity/Side�Total 

(ton)��Top�9�2�18��Top-side�9�2�18��Side�15�2�30��Side-bottom�9�2�18��Platform+shielding�10�2�20��Endplug�5�2�10��TOTAL���114��



	The dynamic loads are small when HF is in motion to and from the garage position.  HF will be moved with a speed of ~ 5 mm/sec.  



	What happens to dynamic loads when the quadrants are being assembled?  Especially when the two quadrants are being put together (Nikitin ?) and rotated?



	The installation plan calls for lowering the HF+ through the main shaft (PX56 with a 20.4 m diameter) when the 2500 ton gantry becomes available in early 2003.  This minimizes the time spent on the experimental floor for assembly and shortens the general CMS assembly and installation schedule.  The effective dimensions of the smaller shaft (PM54) are 3.8 x 7.2 m^2 and does not readily accommodate the entire HF on the transporter platform.  We expect that at least the of the HF calorimeters (HF+) must be assembled/installed before other subsystems of CMS in the collision hall, i.e. YE + 3, +2, +1 and muon system.



	The absorber matrix (11 modules) and support structure are shipped to the assembly area (Building 168) in eight quadrants (a), each with mounted rollers on the bottom and the side of the steel shell.  Quadrants are rotated by 90^o when a half of the HF+ or HF- needs to be put together.  By this time, each quadrant has already been tested in a test beam and calibrated.  Two quadrants are positioned relative to each other, and connected with 2 cm thick steel plates in the front and back (b).  The rear plate is auxiliary and can be removed as soon as the calorimeter set into the position on the transporter in the experimental hall. The half of HF is rotated into vertical position (d) and with the aid of rollers moved upon the transporter platform (e).  The remaining half is also rigged on top of the platform at this stage as well (f).  The shielding components are assembly tested (g and h).  



	All the steps shown in Figure 1 are performed in the assembly area.  The shielding components after the assembly tests may be removed for transportation and lowering into the experimental all.



	If either HF construction schedule or the CMS general assembly is rescheduled, the lowering of HF into the experimental hall will be altered.  80 ton crane limit over the main shaft (PX56) would require that HF is installed in pieces on the collision hall floor which would require considerable amount of time.







	Figure 1:  The schematic illustration of the HF assembly is shown above.





�







 



 


















