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Minutes of the RHIC Experiment Safety Committee

July 23, 1998

Subject:
The STAR detector DBA and FMEA

Present:
L. Bower, D. Beavis, W. Christie, A. Etkin, K. Foley, S. Kane, R. Lambiase,  

J. Levesque, Y. Makdisi, W. McGahern, J. Mills, B. Miller, S. Musolino, A. Pendzick 

R.L. Brown, W.R. Edwards, Russ Wells

FMEA (Failure Mode and Effect Analysis)

STAR presented an extensive document detailing their FMEA for the TPC gas system. Their methodology considered all single point failure modes and what was deemed as credible common mode failures. They then analyzed the effect of these failed components both upstream and downstream of the affected component. 

· It was determined that S. Kane from RHIC Safety will examine and concur with this analysis.
· At issue is whether approval of this FMEA should precede the TPC gas system turn-on for tests on the floor of the assembly building.
Makdisi will take up this issue with RHIC management. The decision was to proceed with the turn-on while Kane examines the document. Should a major anomaly be discovered, the system will be shut down and fixed accordingly.

DBA (Design Basis Accident) for TPC gas volume

The DBA was carried out using a TNT-equivalent of the release of the contents of 6 methane cylinders into the intersection region and ignited. The weakly explosive methane gas is given a 10% yield factor. This is a worst case scenario. The resulting pressures ranged from 180 psi to 4 psi at radii of 10-50 ft respectively. This will destroy the STAR detector and accelerator equipment (DX magnets and associated helium systems) in the vicinity. The shield wall will fall and a fire will result due to the failure of the sprinkler system. It is anticipated that severe injury will result to Project personnel within a radius of 60 ft, but no adverse effects on non-project personnel onsite or off site.  

The committee felt this is not a probable scenario as this is a multiple case failure that requires failure of all mixing controls and monitoring systems to allow dumping the whole content unattended for four hours in the IR.  

It was felt that a more credible incident would be the release of some considerable amount of P-10 gas into the Wide Angle Hall and ignite. The fact that this is a 90/10 percent argon/methane mixture, results in a fire hazard only. It should be noted that the engineering controls monitor variations from the prescribed gas mixture. This, and a power failure in the gas control and monitoring, interlock the power systems and bring the system to a fail safe mode without operator intervention. 
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