[image: image1.wmf]
Minutes of the RHIC Experiment Safety Committee meeting

September 18, 1997 and November 13, 1997

(Mechanical)                     (Electrical)

 Subject: 
 The PHENIX RICH (Ring Imaging CHrenekov counter) subsystem
Present:
L. Bower, J. Durnan, A. Etkin, K. Foley, W. Guryn, S. Kane, 

R. Lambiase, J. Levesque, Y. Makdisi, B. Miller, J. Mills, B. Miller, S.  Musolino, A. Pendzick, J. Throwe

Y. Akiba, D. Crook, G. David, T. Frawley,  T. Hemmick, R. Hutter, C. Jacobs, 

A. Khanzadeev, P. Kroon, M. Marx, J. Negrin, S. Salomone, T. K. Shea, 

K. Shigaki, W. Stokes

Introduction:
This represents the second and third meetings with the RICH subsystem. The detector design has gone through two PHENIX engineering reviews and the parameters are set. The RICH comprises two identical gas volumes one on each of the central arms. It is surrounded by the two Pad Chambers PC1 and PC2. 

Mechanical and structural:
The vessel is approximately 20 x 20 x 8 ft 3 with a gas volume of 40 m 3. The structure is made of aluminum stock bars, the sides being 1/4" aluminum, the front and back windows ( 8.4 and 22 m 2 in area respectively) are made of 5 mils seamed kapton that are supported by carbon bars to minimize the deflection under gas pressure. Additionally a 5 mil PVC sheet is also used. This is acceptable with regards to fire safety. The mirrors are made of a carbon fiber epoxy composite with Rohacell cores. The cerenkov light is collected by an array of  phototubes that are located in the gas volume. The operating gas is 100% ethane.

· Provide MSDS for all the material used ( Done)

The approximate weights are 7000 lbs for the gas vessel, 5600 lbs for the photomultiplier tube array, 450 lbs for the mirrors, and 1000 lbs for the associated cables and trays. The design calls for tripod mounting at the bottom and a single point support at the top.

ANSYS calculations were performed on both the mirrors and the support structure for varying conditions: static support on the carriages, under crane lifting, and seismic. The safety factors found ranged from 2.8 to 5.5 relative to 85% of the worst measured z-bar minimum yield and the above weight.

· Since the phototube assembly is located in the fringe field of the magnet, estimated at 100-200 gauss, we need an assessment of the magnetic forces. 

The window gas seal design was presented. A  Gor-Tex gasket is used which is squeezed between the window frame and the support structure with bolts at 31/2 " intervals and torqued to assure a proper seal. This was tested with a small prototype at FSU. The test pressure was at 1" of water which was allowed to stand for 2 weeks. A very low leak rate was observed.

· Results to be supplied to the committee, and this should be extrapolated to the full window design.

· The aluminum stock bar used on the window is not machined. It is the committee's recommendation that the edges are rounded to avoid abrasion.

· The RICH will be assembled in building 832 at BNL and checked for any gas leakage prior to shipping to the PHENIX hall. It is recommended that an additional test be carried out after installation to assure that no leaks developed due to flexing in transportation.

· The lifting fixture is to be designed and certified prior to use.

Cooling:
The phototube assembly generates 2-3 kW per arm. The phototubes are mounted on a water cooled 5/8 " Aluminum plate. The water is piped through a continuous stainless steel tube to assure integrity. An insulator  polyolafin, a high density plastic, is (acceptable from fire safety) sandwiched between the plate and another 1/4 " aluminum sheet. The package is held together with studs and wooden screws.

· Should verify the integrity of the studs during the manufacturing process.

· Should make sure the wooden screws are not over torqued.

The strength of the cooling plate assembly was tested and the results were extrapolated to a pull out force of 158 k lbs. The PMT array weighs only 6000 lbs. Should the cooling water shut off, the maximum anticipated temperature is 95 degrees F.

The gas:
The operating gas is pure re circulating ethane at a pressure of 1/2 " of water. During normal operations the flow rate is 10 liters/ min. The flushing rate is 100 liters/ min. The internal pressure will be set by a bubbler in addition to overpressure relief valves that are set to trip at 0.75 " of water. The gas will be exhausted  into the stack. A 10% buffer volume will be provided to assure integrity during atmospheric pressure variations. It takes a full day for 5 volume changes which is required to attain working conditions.

· Venting should be done with explosion proof motors. Care should be taken to continuously inert the venting stack.

Monitoring:
A 19% oxygen contamination in the ethane will produce an explosive gas mixture. Gas sampling at ppm levels will detect any leakage that may develop. It is anticipated that the RICH will install internal oxygen monitoring in the range of 1000 ppm up to 20% scale. In addition the sensors will be set to interlock at a 5000 ppm level at which point gas shut off valves are automatically engaged and the system will start flushing with nitrogen. Normal filling and flushing procedures were provided as well as contingencies to mitigate various undesirable conditions.

· Operating procedures should be provided including any required training.  

· A full design of the gas system will be reviewed separately.

· The group should consider failure modes of the automatically controlled valves.

Flammable gas sensing will also be installed at the outside of the RICH vessels and interlocked to potential internal and external ignition sources. 

· The location of these detectors and the intra-system interlocks is in the domain of the PHENIX Integration group.  

The RICH kapton windows face the electronics of the PAD chambers on either side which could overheat and damage the windows. The Kapton windows are aluminized and were tested for resistance to heat.

· We need to quantify these tests. This is a concern as the RICH presents a potential large volume of explosive gas. Safeguards need to be in place to ensure the integrity of the RICH vessel under any circumstances.

Electrical and Electronics:
The phototube bases are potted at the factory. These tubes are subjected to short term testing at the factory prior to shipment to the university of  Tokyo for a 1 day burn in and gain measurements. At SUNY they undergo an additional 3 week burn in and tests with LEDs prior to installation in the assembly. The operating voltages range from 1400-1800 volts. The cables are RG174-U (signal) and S-FREXV (HV) rated as VW-1SC and 3kV DC voltage. 

· These cables are run in an oxygen free atmosphere (ethane or nitrogen). 

· There was some concern of assurance of full curing of the potting compound in the  phototube bases. It is requested that data on this be procured from Hammamatsu.

The high voltage is passed inside the vessel on RG174 cable to the tubes. Tests were performed to assure that ethane does not attack this cable. Tests with a prototype counter were performed to assure that oxygen does not defuse through the RG174 cable.

The High voltage feed throughs are hermetic SHV connectors mounted on flat aluminum plates that are electrically isolated and gas sealed from the RICH vessel.  The committee questioned this choice compared to using black FR4 which is used for the Signal cables feed  throughs that terminate on SCSI connectors with grounded housing.

· The RICH will use the common PHENIX high voltage (LeCroy 1461N) and low voltage (not yet specified) supplies.  These and the associated connectors will be reviewed separately.

The signal and high voltage cables are bundled separately but run together. Outside, the high voltage is distributed on PC cards. These were tested to 4500 Volts for 30 minutes consistent with RHIC guidelines. The high voltage cables are grounded at the periphery of this card, and the power supply is grounded through a 100 ohm resistor and diode.

· An overall grounding plan should be provided.

· The overall HV and LV interlocks should be reviewed.

· The cable plant needs to be reviewed.

· The front end electronics to be reviewed.

· Access to the RICH during maintenance procedures to be reviewed separately.
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