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Minutes of the RHIC Experiment Safety Committee meeting

April 16, 1998

Subject
The PHENIX Tracking gas mixing system and distribution
Present:
D. Beavis, J. Eckroth, K. Foley, S. Kane, R. Lambiase,Y. Makdisi, J. Mills,

W. McGahern, A. Pendzick, H. Weimann

S. Aronson, V. Barashko, D. Borland, C. Jacobs, L. Kotchenda, P. Kravtsov,

P. Kroon, J. Negrin, L. Nikkenin, E. O'Brien, J. Rank, T.K. Shea, M. Sievertz,

W. Stokes

Introduction:
The PHENIX tracking gas systems for the DC, PC, and TEC share common design features and are similar to the STAR TPC gas system which was reviewed by the committee on Oct. 23, 1996. These systems are designed and built by a group led by L. Kotchenda from PNPI.  The STAR system was tested at LBL and is being prepared for an ORR at BNL. Most components will be procured from US manufacturers with the exception of some special low pressure devices that will be custom built at PNPI.

The Chamber parameters:
    
Volume     
      Gas Mix    

Flow Rates      
Pressures  

running 
 relief

TEC
11.3 m3
90/10 Ar/Methane
40-67 l/min 
2.0 mm    
3.0 mm H2O

DC
  5.6 m3      
50/50 Ar/Ethane 
40-67 l/min    
1-1.5 mm  
3.0 mm H2O

PC
  1.2 m3         
50/50 Ar/Ethane  
40-67 l/min    
1-1.5 mm  
3.0 mm H2O

All Chambers are designed to withstand 4 times the operating gas pressure and will be tested to 2 times the relief pressures. It was stated that the chambers can withstand twice the relief pressures stated above.

The gas mixing system:
The gas mixing system will reside in racks in a special gas mixing room away from and on the south side of the interaction region. The system is designed to deliver the gas mixture to either the IR or the Assembly Building.

The system normally operates in a closed re-circulating mode. However, it is possible to add a certain fraction of make-up gas (fresh mix) should the conditions dictate due to atmospheric pressure changes or deliberate venting.

The flow rate capacity of the system is about 100 l/min and the normal operation will require half that rate. The design calls for half the gas to circulate in the chambers and the remaining half into a bypass/ feedback line. The latter is used for fast monitoring of the gas mixture, the atmospheric pressure variations, and impurities such as water and oxygen content which then reroutes a certain fraction through the purifier and dryer. Additionally, the feedback provides better pressure control and the ability to start the compressors running without the detectors in the system. 

The gas pressure in the chambers is monitored by relief valves that vent to the outside of the building utilizing special stacks through one of two 30 inch shafts. Specially designed bubblers will vent inside the IR.  An inline solenoid interlocks the incoming gas should the pressure fall outside the set limits. 

· The venting system at few mm of water pressure is assisted by a blower. The motor should be outside the flammable gas stream.

· The blower should be on emergency power.

· While the bubblers are designed to withstand twice the operating flow rate, questions remained as to whether at such high purge rates, and comparably high pressures, the bubbler mineral oil will be blown out. 

· Since the operating flow rates amount to 8 turnovers or more per day, it was decided to limit the purge rate to be the same as normal running conditions.

The gas circulation is maintained through two redundant compressors, one of which is active at a time, at a pressure of 100 mBar which is then reduced and supported by two pressure regulators to 10 mBar or less depending the particular chamber system.

The system actively tracks the outside atmospheric pressure using three redundant sensors to adjust the chamber pressure and react to fast variations during storms with provisions for venting or adding gas. The make up gas rate is up to 5 l/min which is adequate for the most severe conditions experienced in this area.

A similar system configuration was tested with the STAR TPC over a 27 day period. The internal pressure was maintained to a stability of  +/- 0.3 mm of water. The PHENIX system, with lower flow rates, is anticipated to have the time dependent variations controlled to +/- 0.1 mm of water. 

The system is capable of comparing the input flow rate from the mass flow controllers and the make up gas and the return flow meters to detect gas leak rates as low as 1-2 l/min (2-4 cu ft/hr). They will study whether lower rates are detectable. This as well as the indicators from oxygen contamination and the gas analysis chambers, are too slow and inadequate to rely on as a gauge for gas leakage from the chambers. They serve only as precursors.

· An action item from the respective chamber reviews, is to assess the permeability of the thin metalized windows.

· Additional fast acting monitors will be employed. This will be addressed in the overall integration safety reviews.

Upon power failure, power-off setting will put the system into automatic purge mode. This requires that the venting fans be on emergency power as stated above.

· At issue is whether the monitoring system should also be on UPS as sensors are designed to stop a purge upon detection of negative pressure in the chambers.

· What other failure modes, if any, would cause the system to stop purging?

· A table of anticipated fault condition and responses was also provided. This will be incorporated into the procedures for running the system(s).

The overall gas supply:
J. Rank described the overall picture of the gas supply and venting plans.

As stated above, the gas mixing house is situated outside the PEH hall and venting is through the 30 inch shaft. The input gas is located in a special gas storage which is also located outside the experimental area at the proper distance from the RHIC tunnel and experimental area and was approved by fire safety (J. Levesque).

The input manifolds and pressures are controlled by two single-stage pressure regulators in addition to restricted orifices to allow for normal flow rates. Flash arrestors will be installed inline.

· The Argon supply pressure will be interlocked in the mixing house at 40 psi.

· Nitrogen levels will be monitored and interlocked as this is the purge gas. 

· The overall venting plan needs to be addressed to assess mixing of flammable

  gases and stacking.

The gas supply lines will terminate in "connect points" on racks on the carriages. In order to allow for short movements of the detector carriages, reinforced flexible plastic tubing will be employed for short runs. The detailed plan will be presented at a later review.

· Plans for testing equipment in the Assembly Building will be addressed separately. The Assembly Building lacks emergency ventilation, thus limits may be set on the amounts of flammable gases and restrictions on flow rates to 1 cu ft/hr. 
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