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109
The feed through design appears to have an O-ring on the inside which is not easily accessible in case of failure.  The committee recommends a redesign or modification with a possibility of introducing a second O-ring on the outside.

111
The PC Group plans to build a test box to test the gas seal designs and a prototype PC will be built and tested for leak rate.  The results should be reported to the committee.

112 The gas system will be designed and reviewed separately.

114
The cooling scheme for the electronics is yet to be designed.  Tests should be conducted to determine the worst case conditions without cooling.  A cover for the edge FEE cards may be necessary to avoid hot spots.

115
The choice of ribbon cables for power and data between the FEE cards and the preamps shapers has not been made.  Due consideration of fire rating should be taken.

116 An overall grounding plan and fusing plan should be provided.

117
It was decided that a second comprehensive electrical and electronic review is needed.

118
The proximity of the PC electronics to the face of the RICH window is of major concern.  Adequate engineering restraints or mitigation should be provided to the committee to assure the integrity of the RICH windows under any circumstances.

119
This is an issue (the above item) that is to be taken up in the PHENIX integration and an early resolution of which is the utmost concern to the committee.

423 The cooling scheme (anticipated to be with dry nitrogen) was not presented.

424 The committee suggests fusing the power inputs to the ROC cards.

425
There persists a level of uncertainty regarding the ROC cards with the possibility of hot spots, and the proximity to the face of the RICH counter.  Levesque, Pendzick and Makdisi will attempt to focus the query and formulate the issues.

426 All the ROCs will be pre tested and burnt in prior to installation.

427 The committee recommends that all chambers be designed to withstand 4 times the operating pressure and be tested to twice the relief gas pressure.

428
The gas mixing and distribution system will be presented as part of the DC/PC design.  This is scheduled for review on April 16, 1998.

429 Pressure tests and leak rates of the prototype chambers should be forwarded to the committee.  Also, leak testing and documentation is required at every stage in the construction and installation process.

430 Installation rigging and maintenance plans will be submitted to the committee for review.
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Response

_____________________________________________________________________________________

109
The current gas system design has feedthrough connectors (Swagelok B-400-1-OR) with O-rings on the outside only.  Engineering drawings will be provided if requested.

111
Chamber leak rates were measured for the PC-1 and PC-3 prototypes, and were reported to the committee in a memo dated August 26, 1998.  Copies will be provided if requested.
112 The PC/DC/TEC gas system for the ER is currently being reviewed by Asher Etkin.  It has been signed by the PHENIX Safety Representative (Bill Lenz), the cognizant Scientist (Michael Sivertz) and the PHENIX EF&I Representative (Mike Marx).  Copies of this document will be provided if requested.

114
Tests were conducted on the PC FEE cards.  A note was generated (PC-TN-99-003) detailing the results of these tests.  In brief, we propose using an aluminum box to surround the FEE card, covering any potential hot spots.  The FEE card continues to function well inside the box without any cooling except passive convection.  A copy of the Technical Note will be provided if requested. Since there is no flammable gas in the RICH for the ER, this is not a significant safety issue at this time.

115 Data will be transferred from the PC motherboards to the FEM cards via a ribbon cable (SAMTEC P/N TCSD-25-D-16.00-F-N) which passes the VW-1 Vertical Wire Flame Test.  The Low Voltage power cable is rated VW-1 or UL-1015.  Copies of the ribbon cable data sheet are attached.  

116 The issues of grounding and fusing were covered and resolved in the PC FEE Final Design Review on 14 December, 1998.  Since the RICH will not be using flammable gas for the ER, the issue of grounding and fusing is not significant from the standpoint of safety.  These issues were covered in the PC FEE Final Design Review of the production electronics, and will be presented as part of the Action Items for Day-1 Running, but are not relevant for the ER.
117 The PC FEE Final Design Review was held 14 December, 1998.

118 The RICH window design has been modified so that a protective layer covers the thin window ensuring that the PC electronics does not pose a threat to the integrity of the window.  Since there is no flammable gas in the RICH for the ER, this is not a significant safety issue at this time.

119 This issue (item 118 above) was resolved with the assistance of PHENIX Integration.

423 The cooling scheme (or its absence) and the testing of this scheme is described in the accompanying note, PC-TN-99-003.

424 In the production FEM cards, the ROCs were fused once for each row of 9 ROCs.  It was not possible to obtain workable fuses that would function at small enough current levels to protect single ROCs.  Since the RICH will not use flammable gas in the ER, this is not a significant safety issue at this time.

425 Several questions detailing the concerns about ROC safety were formulated by this group and addressed by an independent engineer at ORNL.  Glenn Young is writing a report summarizing the results which will be available soon.  Since the RICH will not use flammable gas in the ER, this is not a significant safety issue at this time.
426 All ROCs will be pretested and burned in prior to installation.

427 The chambers are designed to withstand in excess of a half an inch of water (~12mm).  Normal operating pressure is designed to be 1-2mm of water.  Pressure relief will vent the chambers at ~6mm of water.  Thus testing the chambers at 12mm of water will satisfy both the requirement of twice the relief pressure and four times the operating pressure.  

428 The gas and mixing system for the Engineering Run is being reviewed now and should be approved in a matter of days.  Yousef Makdisi has a draft copy of the gas system as part of the Emergency and Operating Procedures for the PHENIX Central Tracking Gas and High Voltage Systems.  The final gas system (which will not be installed in time for the ER) was reviewed on April 16, 1998.

429 Pressure tests and leak tests were performed on the PC-1 and PC-3 prototypes.  The results of these tests were reported to the committee in a memo dated August 26, 1998.  The PC-1 prototype will be installed in the IR for the ER.  As more chambers are finished, all leak and pressure test results will be forwarded to the committee.

430 There are no separate rigging and installation plans for the PC-1 prototype being installed in the ER.  The PC-1 prototype installation is part of the DC prototype installation plan which is currently under review by the committee.

It is my understanding that the closure of these remaining action items is all that is required in order to schedule an Operational Readiness Review.  Please let me know when this might be scheduled.

