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Minutes of the RHIC Experiment Safety Committee

July 2, 1998

Subject:
The PHENIX RICH gas system

Present:
A. Etkin, K. Foley, S. Kane, J. Levesque, W. McGahern, Y. Makdisi, B. Miller, 

S. Musolino, A. Pendzick 

T. Frawley, M. Marx, J. Rank, T. K. Shea

Introduction

The RICH detector comprises two large gas volumes that are designed to run with an operating gas of pure ethane. This has been the primary focus of the PHENIX DBA. For the engineering and the first year runs the detector will be operated with Carbon Dioxide. This review, however, will cover the gas system in its full configuration supplying and purging the detector.

A few items were changed from the last mechanical review (September 18, 1997) of the RICH detector:

· The purge gas is now carbon dioxide instead of nitrogen.

· Access hatches, three on either side, have been provided for maintenance.

· The 2" space between the RICH windows and the nearby PC I and PC II detectors will be continuously flushed with nitrogen gas as a means to cool the PC I electronics, suppress fires, and to inert any flammable gas that may leak from the RICH into these areas.

The gas system has been designed and piping sized as to provide an acceptable purge time should an emergency arise. The chosen parameters were a flow rate of 500 liters per minute and exhaust pipe diameter of 4 inches.  To reach an inert mixture of CO2/ethane ratio of 86.2/13.8 % the estimated purge time is about two hours.

· During all venting, the vented gases will be continuously inerted. The venting stack design, its operation, the need for flame arrestors, and emergency power will be reviewed separately.

The gas system will operate in two modes and follow, independently, either a low flow or high flow path:

1) Normal running with a flow rate of 0.5 liters/min.

2) Normal purge at 500 liters /minute. Venting blower set to 0" pressure.

3) Emergency pumpout in case of a leak. The venting blower is set to -0.4" water suction. Since the 

    output is restricted to a flow of 600 liters/minute this allows a maximum input leak rate of 100  

    liters/minutes of nitrogen or air.

Should the vent blower fail in the last two modes, the maximum pressure the RICH vessel would experience is 0.4" of water. This is within specifications.

· An FMEA will be required and reviewed by Steve Kane prior to operating the RICH gas system.

· The overpressure valve, at 0.75" of water, and the rupture disks, at 1.5" of water, need to be certified.

· It is assumed that in an emergency, all the RICH monitoring systems will remain ON as they are located away from the RICH in nitrogen purged racks. This implies that all nitrogen inerting systems have to remain active and on emergency power during a purge or in an emergency pumpout.

· In case of power failure, the system turns off the ethane supply and reverts to a purge mode. However, it was noted that the input pressure regulators could fail and stop the purge. Thus emergency power and a second parallel path are required.

· On the gas input side, pressure regulators and pressure relief should be added to assure the flow rate limit of 500 liters/minute.

A 10% buffer volume located outside the IR is provided to protect against rapid atmospheric pressure variations up to 1" of water per hour.

· The buffer volume should be located in the purge path to assure that it protects the RICH whether filled with ethane or CO2.

· Can the buffer volume be filled with carbon dioxide and equipped with a differential pressure switch?

Monitoring and Control

Each RICH detector will be equipped with 4 flammable gas sensors and 2 oxygen sensors. Thresholds will be set to first alarm and then interlock power and start emergency purging. The preference is towards solid state sensors but reliability and range are issues of concern.

· The locations of the sensors have yet to be determined.

· Depending on the location, how will the sensors differentiate whether the leak is from the RICH or the adjacent PCs? It was noted that flammable gas detection will shut down PHENIX power.

The RICH will also be equipped with window differential pressure monitors as well as cooling water detectors all of which are interlocked. Water will be continuously drained at the lowest point via stainless steel lines.

· The deflection of the RICH windows should be determined at the maximum 1.5" of water pressure. Calculations indicate a 1/10" deflection at the operating pressure of 0.5" of water. This is necessary to assure that the RICH windows will not stretch and touch the adjacent PC electronics.

Gas windows, seals, and tests

The RICH windows are 5 mil thick aluminized Kapton with 2 mil thick 2" wide Kapton seams taped on both sides. The gas seals are formed from squeezed Gortex gaskets. The windows are supported against overpressure by composite beams, there is no support for under pressure.

The Kapton tape/seam was tested at FSU for temperature and it appears to withstand up to 400 degrees F without change in appearance or strength. At 600 degrees F partial separation resulted. An aging test was also carried out at 250 degrees for 8 weeks without adverse results.

Destructive pressure tests on the seams were also carried out on a window 96"x 48". It appears that the window withstood pressures of 63 and 75 inches of water respectively. No leaks were detected using soap solution at 55" pressure.

Additional leak tests are planned with CO2 sniffers. These should be carried out at the proper sensitivity of 200 ppm which is the current practice at the AGS. Pressure drop tests and window deflection measurements are also planned.

Other Relevant issues

PHENIX is now decoupled from the adjacent tunnel regarding ODH venting. Are there other ODH considerations with respect to the Cerenkov counter? Finally, with the focus on the flammability of the RICH detector gas, should the RICH gas system, detection, and monitoring be given a QA-1 designation?
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