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Minutes of the RHIC Experiment Safety Committee meeting

February 26, 1998

Subject:
The PHENIX Beam Beam Counters subsystem II
Present:
L. Bower, D. Beavis, A. Etkin, P.K. Feng, K. Foley, J. Levesque, Y. Makdisi, 



W. McGahern, B. Miller, J. Mills, S. Musolino 



C. Jacobs, J. Rank, T. K. Shea, W. Stokes



C-Y. Chi, H. Ohnishi, T. Sugitate, W. Sondheim

Introduction:
This is the second of the Beam-Beam Counters subsystem reviews which covered updates 

of the mechanical design and action items from the first review such as structural support and mounting, on-detector electrical considerations, cooling and the calibration fiber optics.  

· Engineering drawings were presented. It was noted that some did not bear a signature in the "checked" box.

Mechanical and Structural:
The system includes two sets of 64 mesh-dynode photomultiplier tubes with thick quartz windows inside two aluminum cylindrical canisters mounted inside the copper flower pot on either side of the interaction region. The canisters have an inner diameter of 10 cm and are split in half to form a clamshell around the beam pipe with slightly over 1 cm clearance. 

· The clearance between the beam pipe and the canisters will be remotely monitored with sensing devices to assure no contact with the beam during insertion, extraction or movement of the central magnet.  

Each unit weighs a total of 20 kg and mounts on retractable metal rails that allow installation 

of the canisters halves outside and insertion into position inside the flower pots. The installation process is to lift the cans by a two-person crew standing on a platform, attach the cans to the rails and then hook up the 8 HV, 64 signal cables, 24 cooling pipes, and 2 fiber cables. 

· It is recommends that a crane be used to handle the canisters thus special attachments need to be added.

· The platforms have not been designed and should be reviewed. Use OPM-10.6 in the design of specialized lifting fixtures.

· Access to the canisters is not possible during normal operations as this requires movement of magnets. This will be done during long shutdowns.

· Procedures will be required to allow working on these counters with the beam pipe under vacuum and the two isolation valves closed.

The expected magnetic field at this location is approximately 2.5 k gauss.  The copper nose cone is split in half with an insulator imbetween to reduce the effects of eddy currents should the central field collapse. The mesh dynode photomultiplier tubes do not require magnetic shielding. 

· Are the rails made of ferromagnetic material? What are the expected deflections? Documentation on the engineering review of the rails and the mounting of the flower pots should be provided to the committee.

Electrical and Cabling:
The photomultiplier tubes are electrically isolated from the surrounding canisters. An aluminum adapter on the tube face attaches to the cylinders.  A light tight metal shield that is electrically isolated from the tube is epoxied to the aluminum adapter. This configuration has the potential of an electric shock should the shield connect to the high voltage.

· The shield be must be electrically connected to the adapter which is then grounded to the copper flower pot and the magnet steel.

· The tubes will operate at a nominal voltage of 2300 volts. However, the system architecture and the power supply, under a fault condition, is capable of delivering a maximum of 12 (A at 3000 volts. These limits were incorrectly stated in the minutes of the first review. Thus, procedures should be in place to lock out the high voltage and avoid opening the canisters while the voltage is on as the levels amount to "working hot" conditions. 

The photomultiplier tube base is commercially supplied and sealed by Hamamatsu as are the short high voltage and signal cables that reside inside the canisters. Two types of tubes will be used. Type I tubes have signal cables with jackets that are susceptible to damage at temperatures above 90 (C.  However, this did not render the cables unsafe.

A G-10 high voltage panel is used to distribute one high voltage input to eight photomultiplier tube bases in parallel. The connectors are all SHV and there are no ground lines on the panel. The panel was tested at 6 kV for several hours with less than 10 (A current drawn.

· The committee recommends that the G-10 be replaced with FR-4 and that all panels be similarly tested.

A list of the chosen HV and signal cables was provided. All seem to satisfy the required cable tray, riser and plenum ratings. 

· The specification sheets for all Japanese made cables will be provided.

The Phototube base (bleeder with resistors and capacitors) is manufactured by Hamamatsu and certified to run at 2.5 kV. The group tested the base at 3 kV for 96 hours. The temperature was then raised to 130 (C and baked for 48 hours with no smoke or flame resulting. 

Power dissipation and cooling:
The anticipated power dissipation is 72 W per canister. The counters will be cooled using dry nitrogen flow into each canister at a rate 100 liters / minute. 

A cooling test was carried out using the same tube configuration  with temperature monitors at various locations. The internal operating temperature stabilized after six hours. At the operating voltage of 2.3 kV the attained temperatures were 57, 65, and 80 (C for cooling rates of 100, 50, and 0 liters / min respectively. A worst case fault condition at zero flow rate was assessed and as a temperature of 95 (C was reached, the Type I RG-174/U cable jacket suffered softening.

The main cooling lines are copper which then distribute into the canisters using 4 mm O.D. polyethylene tubes.

· It was suggested that Teflon tubing be used for this purpose.

The temperature inside the canisters will be monitored as will the nitrogen flow in the copper feed lines. These will be interlocked to the high voltage system.

The calibration system will use a common PHENIX laser at green light wavelengths of 530 (m and low power of (1 (J/pulse and a pulse rate of 1 Hz). The optical fiber bundles and connectors are made by Fujikura. 

· A specification sheet will be provided. 
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