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Procedure for the Mechanical Installation of Barrel EMC Modules into the STAR Detector:

All work will be supervised by the STAR Facility Manager (Dave Dayton), or the STAR Chief Mechanical Engineer (Ralph Brown).

All Barrel Electromagnetic Calorimeter Modules are installed when the STAR Detector is located in the Assembly Building (AB) with the Pole Tips located in the Wide Angle Hall (WAH), to allow for open access to both ends of the detector. Both east and west modules are installed from the east end of the detector, with west modules final installation from the west end of the detector.

All rigging lifts are pre-engineered lifts using standard commercial rigging gear. The crane operator shall have been trained and certified in the use of the AB crane and the rigging and installation of these modules into the detector is considered skill of the craft for mechanical technicians having been trained on this procedure.

Note: 
All modules are shipped in an enclosed temperature controlled truck from Wayne State University to BNL bldg. 1006. The modules are contained and secured in a transportation fixture. The transportation fixture has mountable wheels to allow roll-off/roll-on capability from the truck. BNL riggers will be used to off-load the module transportation fixture from the truck, and deliver to bldg. 1006 AB. The transportation frame with module can be forklifted from the center of the frame. For overhead crane lift, sling around the transportation frame. Do not lift transportation frame with module from the lifting beam shackle points, this will permanently damage the module. Total load of the transportation fixture with module is 4100 lbs.

1. Remove Module from Transportation Fixture:

1.1. Remove module constraint clamps and bolts that secures the module and lifting beam to the transportation fixture.

Note:
Use appropriate rigging gear with tag line to lift the module and lifting beam, having a total load of 3300 lbs.

Caution:

Be sure not to allow the full weight of the lifting beam (1000 lbs.) to bear on the module. Doing so will over stress the scintillator and could permanently damage the module.

1.2. Lift the module with lifting beam from the transportation fixture and stage above the steel support table.

Note:
Use (7) aluminum shims (0.5”x 2”x 3”x 6” lg.) equally spaced along the length of the module, between the module and the top surface of the support table as required. Be sure the shims are centered along the width of the module and do not bear on the side covers or they’re mounting screws.

Caution:

Do not allow the module side cover mounting screws on the bottom face of the module to bear on the shims or the support table. Doing so will permanently damage the module.

1.3. Slowly lower the module onto the support table until the table supports the weight of the module (2,300 lbs.).

1.4. Carefully slide the lifting beam off of the module and return the lifting beam to the transportation fixture.

Note:
Ship empty transportation fixture with lifting beam back to Wayne State on the next available EMC delivery truck.

2. Install Circular Beam on Detector:

Note: 
The circular beam covers an installation arc of 90 degrees. Remove all detector utilities (cables, tray, hose, pipes, etc.) at those particular locations that will interfere with a module installation. Install the circular beam in the appropriate quadrant for module installation.

2.1. Install (4) 2”-4.5 UNC x 14” long studs in the Pole Tip Support Bracket holes on the face of the magnet outer ring as per drawing EMC271.

2.2. Lift and install circular beam with support brackets onto the (4) studs as per drawing number EMC211.

2.3. Install the (4) MT200 Torquenuts on the studs and torque to 80 ft-lbs.

2.4. Install intermediate rail assembly (EMC282) onto circular beam and magnet inner ring. Align this rail assembly to the existing EMC rail in magnet and pin the ends of the rails together.

2.5. Using the template assembly (EMC298) align and install adapter (EMC277) to the face of the circular beam. This is the front spindle support for the module lifting beam (EMC274), and west side beam assembly (EMC301). 

3. Install Rear Support Assembly:

3.1. Lift into place and position as per EMC271, column support assembly (EMC315) across pole tip support rails. Shim and level EMC315 off rails and floor as required.

3.2. Lift and attach rear support assembly (EMC414) onto column support assembly (EMC315) at appropriate height for module installation.

3.3. Using an autocollimator in the rear support socket (EMC336) align the rear support socket to the adapter (EMC277) on the circular beam by adjusting the vertical jack and cross slide on jack assembly (EMC335).

4. Install Module and Lifting Beam onto Supports:
Caution:

Be sure not to allow the full weight of the lifting beam (4600 lbs.) to bear on the module. Doing so will over stress the scintillator and permanently damage the module.

4.1. Lift and stage lifting beam (EMC274) over the module that is to be installed, on the support table.

Note:
When installing modules onto the lifting beam, a west module angled front plate enters the detector first from the east, and an east module is opposite. See east/west module configuration in EMC274.

4.2. Using the crane, carefully align the lifting beam rails with the module bearing blocks and slide the lifting beam onto the module and clamp module to rails as shown (EMC274).

Note:
The lifting beam with module (6900 lbs.) when supported from the front and rear spindles has an overturning moment to allow for rotation of the module to the appropriate insertion angle. This rotation angle of the module is adjusted by using the crane and clamps (EMC288).

Warning:

Do not position a man-lift or lift-bucket under the module and lifting beam during a lift or during the rotation adjustment of the module when supported from front and rear spindles as shown in EMC271, until the module and lifting beam is secured.

4.3. Lift the module and lifting beam from the support table and install so the front and rear spindles on the lifting beam are captured in the rear support socket (EMC336) and adapter (EMC277) on the circular beam, as per EMC271.

4.4. Adjust module rotation and lock into position using the (2) clamps (EMC288).

4.5. Install (2) shaft filler assemblies (EMC310) between the ends of the lifting beam rails (EMC274) and the intermediate rail assembly (EMC282).

4.6. Disconnect the overhead crane from the lifting beam.

5. Connect Cable Winch Assembly:

5.1. Install pulleys (EMC303) and hand winch to lifting beam as shown in EMC274.

5.2. Install auxiliary winch plate (EMC313) and hand winch as shown in EMC271.

5.3. Using a pull cord carefully fish the cable assemblies (EMC306) through the detector, pulleys, and onto both hand winches.

5.4. Attach the cable assemblies (EMC306) to the module as shown in EMC274 and take up any slack in the cables.

Note:
Attach additional pull cords, as required, to the module to be used in the future installation of an east module behind a previously installed west module.

6. Install Module into Detector:

Note:
A west module must be pulled with the cable winch all the way through the detector until it reaches its final location on the west side of the detector. These west modules will then be partially pulled from the detector to the west for fiber optic cabling and final insertion into the detector. East modules at this point must have their fiber optic cables installed prior to insertion into the detector. Procedures for connection of fiber optic cables and their pull into the detector are not within the scope of this procedure.

6.1.  With an operator on both hand winches unlock the east hand winch on the lifting beam and begin to pull the module into the detector using the west side hand winch. The module may offer resistance as its support bearings pass over rail to rail transitions.

6.2. Continue to pull the module into the detector with the hand winches until it has reach its final location in the detector.

6.3. Disconnect the cable assembly (EMC306) from the module and fish back through the detector. Be sure to tie off the additional pull cords for future use.

6.4. Once all modules planned for installation at this time have been installed from the east end, then breakdown the installation fixtures from the detector.

7. Final West Module Installation:

Note:
Final installation of a west module requires that the installation fixtures be erected on the west end of the detector using the west side beam assembly (EMC301) as shown in EMC271. Each module is individually pulled from the detector, fiber optic cables installed, and then pulled back into the detector while the fiber is pulled through the backleg magnet iron. Procedures for connection of fiber optic cables and their pull into the detector are not within the scope of this procedure.

7.1. Repeat the steps in section 2, Install Circular Beam on Detector, in the appropriate quadrant on the west face of the magnet.

7.2. Repeat the steps in section 3, Install Rear Support Assembly, on the west side of the detector.

7.3. Lift the west side beam assembly (EMC301) and install so the front and rear spindles on the beam are captured in the rear support socket (EMC336) and adapter (EMC277) on the circular beam, as per EMC271.

7.4. Adjust west side beam assembly rotation and lock into position using the (2) clamps (EMC288).

7.5. Install (2) shaft filler assemblies (EMC310) between the ends of the beam rails (EMC301) and the intermediate rail assembly (EMC282).

7.6. Disconnect the overhead crane from the west side beam assembly (EMC301).

8. Connect Cable Winch Assembly (West):

8.1. Install pulleys (EMC303) and hand winch to west side beam assembly as shown in EMC301.

8.2. Install auxiliary winch plate (EMC313) and hand winch as shown in EMC271.

8.3. Using a pull cord carefully fish the cable assemblies (EMC306) through the detector, pulleys, and onto both hand winches.

8.4. Attach the cable assemblies (EMC306) to the module as shown in EMC301 and take up any slack in the cables.

9. Install Module into Detector (West):

9.1. With an operator on both hand winches unlock the east hand winch and begin to pull the module out of the detector using the west side hand winch. The module may offer resistance as its support bearings pass over rail to rail transitions.

9.2. Continue to pull the module out of the detector with the hand winches until it has cleared an adjoining module and reached its final location on the beam as shown in EMC271.

Note:
At this point all fiber optic cables can be attached to the module with their appropriate pull cords.

9.3. With an operator on both hand winches unlock the west hand winch and begin to pull the module into the detector using the east side hand winch. The module may offer resistance as its support bearings pass over rail to rail transitions.

9.4. Continue to pull the module into the detector with the hand winches until it has reach its final location in the detector.

9.5. Disconnect the cable assembly (EMC306) from the module and fish back through the detector. Be sure to tie off the additional pull cords for future use.

9.6. Once all modules planned for installation at this time have been installed from the west end, then breakdown the installation fixtures from the detector.
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