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Minutes of the RHIC Experiment Safety Committee

October 14, 1999

Subject:
The Phenix Muon Identifier Gas System and Electronics



Presentation for closure of action items for the Phenix DC

Present:
L. Bower, W. Christie, A. Etkin, M. Gaffney, S. Kane, E. Lessard, J. Levesque, 

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

V. Cianciolo (Phenix, ORNL), K. Kurita (Phenix, RIKEN), T. Hemmick (Phenix, SUNYSB), J. Murata (Phenix, RIKEN), J. Rank (Phenix, BNL), K. Read (Phenix, ORNL), A. Taketani (Phenix, RIKEN)

DC Safety Committee action items:

# 79:  The design for the Cross Patch Panel was presented. It is an FR4 board with a simple point to point wiring scheme. This was tested it to twice the voltage +1000. Blank off cards will be added to assure that no hands can touch the high voltage solder connections. 

#80: The reference is to Kestone distributer card review which was eliminated.

#81: Review the Cable plant: The High Voltage cable chosen is a commercial multi conductor cable from HL Dalis co. (SHV + GND) tested to 14.3 kV. The cable is used to bring HV from the LeCroy power supplies to the patch panel and from there to the detector. 

The low voltage cable is Belden 83802 which plenum rated used to bring power from the power supplies to the FEM cards on the detector.  

Optical cables are also used. These need to be the same length and thus are wrapped inside the keystone to take up the slack.

The water cooling uses 1/4 inch continuous copper piping imbeded in Al cooling plates and turn around without fillings to minimize any leakage. The design calls for 20 degrees C water cooling to keep the electronics at < 45 degrees C. Tests results show that it can maintain a 40 degree temperature. The worst case scenario without cooling water is 65 degrees C.

#78 and 84: Flammable gas monitoring and smoke detection in the FEE card area. This is being addressed by PHENIX using commercial systems. The DC has aspiration pipes that will support both the smoke (3/4 inch PVC) and flammable (1/4 inch polyflow ) detection systems these pipes will be located on both sides of the DC. 

MuID gas mixing system:

The MuID detectors comprise of the detector gas volume using pure CO2 for the baseline and a mixture of CO2/ Isobutane up to 9% as an upgrade configuration. Surrounding this is a secondary containment volume that will use dry air for the baseline and Nitrogen gas for the upgrade configurations respectively.

The detector volume is 50 m3 fed with 300 independently controlled gas circuits fed from 6-12 circuits per panel. The secondary containment is 60 circuits with one per panel. This is the arena that will be used to detect for any gas leaks from the detector volume.

The expected flow rate into the detector is 35 lpm for one volume exchange per day. During purge conditions the rate is at 250 lpm. The gas mixing and delivery system resides in the gas mixing house with components compliant with a Class I Division II. Gas flow meters will be utilized to maintain the Isobutane component at less than 9.3%.

The gas monitoring for leaks is two-fold, a comparison between the input and output flows and an aspirating system with flammable gas analyzer of the secondary containment with a threshold set for 10% LEL.  The containment purge gas volume loss is assumed to be 50%. The respective aspiration system will sample each panel once per 30 minutes. This is acceptable as calculations with a catastrophic leak rate from one circuit at the level of 10% of the total flow indicate that it takes 60 minutes to reach 25% LEL in the secondary volume.

A fault and response chart was also presented. 

The following are the action items:

· A FMEA for the whole system is to be carried out by C-A Safety.

· Are the return gas diaphragm pump compressors Class I Div II compliant?

· Under fault conditions what is the expected pressure build-up in the panels? Can relief valves be added in addition to the bubblers?

· The proposed gas piping route inside the MuID opening should be discussed with the RHIC vacuum group to assure that access to that area is not impeded.

· The gas system piping will be pressure tested after installation. 

The MUID electrical and electronics:

All signal and High voltage cables will be run in partitioned cable trays. Each arm will be served by two electronics racks with three crates each that contain the PHENIX standard low voltage supplies, LeCroy 1469 high voltage crates and 1471P HV cards that are limited to 5 kV and 200 micro amps, and the FEE electronics. The racks are mounted on the floor. The DC voltages (+/- 6 analog and +5 digital) and currents were defined as well as the respective cables and fusing. Specifications for all connectors and MSDS were also provided.  

In the crates, transition cards cover the power bus bars and limit accessibility. However, 

· The committee felt that it is prudent to cover the bus bars in plastic.
· A Procedure will be written to allow work on the high voltage connectors. 
· The panels will be grounded to the steel with green wire.
· HV warning labels will be placed on the distribution boxes.
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