18-Sep-2006
FLM Installation Procedure

Requires 2 people

Tools required:

· Chapman Ratchet Offset Kit (yellow packet) and Allen wrenches (should be on transport cart)

· Height adjustable mounting table

· Oscilloscope

Procedure:

1. Make sure all HV power supplies are off in software:

a) Get a spare window on a control system node with MPM access

b) Then type: @[cesr.flm.com]hv_off.

2. Make sure CESR magnet bus power supplies are locked out

a) Verify this with the operator

b) Each individual must place his/her own lockout key on the lockout box

3. Go to West Flare and make sure HV hardware residing underneath HB4W is off

a) Check 3 EMCO HV supplies and the master HV key for rack.  Turn the key clockwise to disable HV and verify that the key switch element in the ready chain is off.

4. Removal of radiation shielding bricks

a) Person A needs to go behind the hardbend to remove four (4) Pb shielding bricks from within the magnet at the position where the FLM will be located. Bricks should be placed on the end of the hardbend coils next to Q03W (these bricks will stay here during FLM operation)

b) Person B needs to lie on top of the hardbend to remove five (5) Pb shielding bricks located between the hardbend and the synchrotron light extraction line. Bricks may be placed on top of the hardbend coils.

5. Installation of the height adjustable mounting table (person A)

a) Adjust the height of the table to the lowest position and mount it on top of the 2 green Unistrut bars foreseen for this purpose. 

b) Install a thread end into the Unistrut on the front/left (the back/right should already have one). Use 2 clamps and 2 wing nuts to secure the table.

c) Raise the table; subsequently install 2 blocks between the higher and lower blue platforms of the table and lower the table on these blocks. 

6. Installation of the detector

a) Person B places the detector on top of the hardbend, black “fingers” pointing upwards

b) Person A places the detector on top of the table, black “fingers” in horizontal direction, with back of the detector towards CLEO

c) Adjust height of table by turning knob such that black “fingers” have clearance at the top and bottom of the magnet gap (CW is up, CCW is down)

d) Person A gently slides the detector into its final position

e) Once in its final position, person B clamps down the detector on top of the hardbend with the 2 clamps foreseen for this purpose

7. Removal of the height adjustable mounting table (person A)

a) Remove the 2 blocks between the higher and lower blue platforms of the table 

b) Lower the table by turning knob CCW

c) Remove the 2 clamps and 2 wing nuts that secure the table to the Unistrut bars

d) Remove thread end on the left of the front Unistrut

e) Remove the table (make sure to clear the detector!)

8. Cabling of the detector (make sure to counterbalance the force required to place connectors!)

a) For cables coming out vertically

i. Raise cables and tie them to Unistrut  (this is for stress relief)

ii. Connect the HV connector board; fix it with hexagonal wrench

iii. Plug in LEMO connectors 

iv. Mount strain relief and wing nuts

b) For cables coming out horizontally

i. Raise cables and tie them to Unistrut  (this is for stress relief)

ii. Install outriggers

iii. Connect the HV connector boards; fix them with hexagonal wrench

iv. Plug in LEMO connectors 

v. Tighten outriggers

9. Installation of radiation shielding bricks

a) Person B needs to go on top of the hardbend to re-install 5 Pb shielding bricks between the hardbend and the synchrotron light extraction line. 

10. Installation of transparent plastic covers (HV protection and drip guard)

11. Installation and connection of  FLM Interlock Chassis in rack WR16
12. Install DSP

            a)  Hook up power first before connecting any other cables to it 

                              b)  Hook up On/Off, Xbus, timing, 24 signal cables and 3 analogue cables

13. Switch on HV

a) Turn on HV key for rack by turning the key counterclockwise.

b) Turn on HV in software by typing @[cesr.flm.com]hv_on.

c) In [cesr.flm.sum_w_avg3] run program flm_sum to observe high voltages.

d) Modify [cesr.averager]averager.inp setting the one and only parameter to 64 (check comment in file).

14. Inspect proper operation for all 6 V and 14 H channels (cables V2-V7 , H1-H4, H6-H15)

a) Disconnect the first LEMO signal cable at the DSP end; hook it up to an oscilloscope.

b) Observe cosmic ray signals, typically 2-10 mV with a pulse width of about 10 ns.

c) Reconnect the LEMO to the DSP

d) Repeat a) – c) for the remaining channels

e) Verify that all LEMO connectors are properly plugged in to the DSP

f) Verify that all 3 D connectors (analog channels) are properly plugged in to the DSP

15. Return keys to the control room (including lock out keys)

16. Wash hands (you may have been in contact with lead).
FLM Shutdown and Removal Procedures

Tools Required:  

· Chapman Ratchet Offset Kit (yellow packet)

· Allen Wrenches

· Transport cart for detector

Procedures:

1. Shut down all high voltages in software

a. Get a spare window on a control system node with MPM access

b. Then type:  @[cesr.flm.com]set_0_all

c. Modify [cesr.averager]averager.inp setting the one and only parameter to 0 (number of averages, usually 64).

2. Make sure CESR buses are locked out

a. Verify this with the operator

b. Place your own lockout key on the lockout box (each individual must do this)

3. Go to West Flare and shut down HV hardware which resides underneath HB4W

a. Turn off 3 individual EMCO HV supplies in rack

b. Turn off master HV key for rack

4. Switch off and remove the FLM Interlock Chassis from rack WR16

5. Disconnect LEMO signal cabling and HV cabling from detector

a. For cables coming out towards vertically

i. Undo wing nuts on strain reliefs

ii. Unplug LEMO connectors

iii. Unscrew HV connector board (will need small screwdriver head from Chapman toolkit;  DON’T LOSE THE SCREWS)

iv. Clip cable ties holding cables to detector frame.

v. Drape cable bundles on the HV rack underneath the hardbend

b. For cables coming out horizontally

i. Loosen “outrigger bolts” – DO NOT DETACH YET!

ii. Unplug LEMO cables

iii. Unscrew and detach HV connector boards (DON’T LOSE THE SCREWS!)

iv. Now unbolt the outriggers all the way and remove outriggers and cable bundles together.

v. Store cables underneath the hardbend

6. Remove the detector – this requires 2 people!

a. One person should be in position on top of the hardbend

b. One person should be in position behind the hardbend

c. Verify that there are no interferences for removing the detector

d. Person behind hardbend manually supports detector while person on top removes vertically running bolts that hold right angle bracket in place.

e. When detector is free, person behind the hardbend should carefully pivot the back of the detector towards CLEO while slowly sliding the detector out of its “hole”

f. When the detector is clear of the hardbend coils, it should be lifted up and placed on top of the hardbend

7. Install radiation shielding bricks

a. A set of Pb bricks should be placed in the detector’s “hole” for shielding during high energy operation

b. These bricks will normally be sitting on the end of the hardbend coils next to Q03W.

8. Remove HV power supplies and DSP from tunnel.

