5.9	Access, maintenance and operations





	During assembly and periods of major maintenance or upgrade of the CMS detector the HF calorimeters occupy garages at EH floor level at either end of the hall below the final focus quadrupoles.  (See Fig. CMS-Installation-009 14.2.96).  In the garage position the detector with its shielding rests on a transporter which is designed to roll along the 50 cm wide tracks embedded in the floor of the EH with a separation between center lines of 3 meters.  The transporter consists of an I-beam structure mounted on tank rollers with sufficient load bearing capacity to support the moving 320 ton load of the detector and its shielding.  Guide pins locate and secure the detector to the transporter.  Locomotion between the garage and the location of the support structure is provided by hydraulic come-alongs attached to either end of the transporter in the manner of the CDF transporter at Fermilab.  Guidance for the transporter in moving from garage to the support location is provided by the embedded rails.
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	Figure CMS-Installating-009 14.2.96





	The umbilical cord with the signal and power cables, the slow control cables, and the nitrogen purge and cooling water lines is constrained and moved in the 50 cm x 50 cm utility trench by looping it in a pantograph arrangement similar to the UA2 detector at the SPS.  At the detector the umbilicus splits into two bundles, one each for the left and right halves of the detector.  The bundles enter the detector through the bottom at the rear of the detector (away from the I.P.). Each bundle terminates at either of two racks (one high and one low) mounted on the shielding on either side of the detector.  (See Fig. CD 25/02/1997.)
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	Figure CD 25/02/1997





	A total of one meter is available below the detector between the platform and the transporter rails.  This space accommodates the transporter, the main support structure, the transverse drive mechanisms for the (10 cm motion of the two halves of the detector, and the vertical fine-tuning mechanism to center the detector vertically on the beam.  The main support structure, which rests on the transporter when the detector is in its low position, is capable of supporting the 320T load of the shielded detector from the four outboard jacking points which have a transverse separation of 4.4 meters and a longitudinal separation of 3 meters.  (See Fig. 28.02.96 GDU)  Placement of the umbilical connection at the rear of the detector clears the space below the main support structure for insertion of the stacked support modules in the operational configuration at beam elevation.
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	Figure. 28.02.96 GDU





	The garage measures 7 meters wide by 7.3 meters deep by 6 meters in height. (See sketch (1).)  The height of the detector and shield is 4 meters in addition to the mounting base for the detector halves.  (See Fig. CMS/HF (front view).)  Allowing one meter for the rest of the substructure leaves about 1 meter of vertical clearance in the garage position, insufficient clearance for any substantial crane structure.  Maintenance of photomultiplier tubes and other electronics will be done in the garage, but major mechanical assembly and maintenance requiring substantial crane coverage will be carried out using the EH bridge crane or a portable gantry of appropriate capacity.  





	The garage and tracks for the calorimeter lie along the beam axis.  When the muon chambers and end cap calorimeter are in their retracted positions, the HF calorimeter is shielded in its garage by massive doors. When the muon chambers and end cap calorimeter are in their operational positions, the HF calorimeter can be serviced by the hall crane or a suitable portable gantry.  Final shielding of the calorimeter is done at beam elevation using the hall crane.


While resting on the transporter in the low position, the main detector platform is one meter above the floor of the hall.  This platform provides access to the electronics racks attached to the side of either half of the detector and to the PMT modules at the rear of the detector.  This platform defines the total size of the detector to be 6 meters wide by 4.4 meters along the beam direction.  (See Fig. CD 25/02/1997.)  In the garage position the clearance on either side of the platform is 0.55 meters, while the clearance in the front and back is 1.45 meters.  
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	Figure. CD 25/02/1997.





