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August 18, 2008
HEPD Safety Committee Review Report (HEP-FY08-SR-003); Review the Test of Digital Hadron Calorimeter with Cosmic Rays Experiment 

Participants;
L. Xia, (HEP) B. Miller (FNAL), G. Dyrkacz (ALD ES&H Representative), J. Davis (IH), D. Konecny (HEP ) G. Drake (HEP) J. Pierce (Compliance  Oversight), V. Guarino (HEP), D. Ristic (Pressure Systems Engineer), K. Wood (HEP), Q. Zhang (HEP)
I. Introduction: 

The review was conducted August 14, 2008 to familiarize Division Management with the proposed new experiment, identify any hazardous conditions, and discuss design controls to mitigate the hazards.  Additionally, to verify that the work described in the Scope of Work document, the “ANLHEP_644, Test of Digital Hadron Calorimeter with Cosmic Rays” complies with ANL and DOE safety standards.   
The project operations involves calorimeter testing with a resistive plate chamber (RPC) component that require a particular gas mixture, high voltage supply system, trigger, and readout system.   
II. Concerns Expressed by Safety Review Committee Members:  
The ANLHEP_644 scope of work document categorizes two (2) main hazards of this operation: a flammable component in the gas mixture, and the high voltage supply system of up to ~10kV.

1) The gas mixing and distribution system is not fully descried, lacking sufficient procedural detail.  A systematic with regulator and valve connections, flow rates, regulator pressure information and operator checklist should be included. (i.e. attach operator instructions) More specifically;  

a) Referring to the statement ... “the gas mixing system will mix the desired gas mixture (134A: IsoButane: SF6 = 94.5: 5.0: 0.5) from pure components into a gas tank” 
i) Only one of the three mixing compounds (isobutane) is identified by name. The names name for describing 134A and SF6 should to be included for reference.  

ii) The Scope of Work document should include a step by step procedure for the gas mixing operation, indicate specifics design regulations, maximum pressure values for the pressure vessel(s) being used, and perhaps provide a schematic diagram of the gas mixing and distribution system(s) before safety review committee approval 
b) Referring to the statement ...  “the gas distribution system takes the gas from the tank, regulates the pressure down to ~5-7psi (above atmospheric pressure) and distributes the gas to each RPC individually.  The pressure of the system and the flow rate to each RPC is monitored by gauge and meters.”  

i) Details about individual RPC gauging explaining how the initial gas pressure of 50 psi is maintained at 5-7 psi, the applied pressure at each RPC are missing from the scope of work proposal, ANLHEP_644 form.   
ii) Catastrophic failure calculations are not included, nor plans discussed for operator actions for such event.  
2) The review of the high voltage system found only a few minor issues.  
a) Grounding for the entire system is inappropriate.  

i) The relay rack that house the electronics HV modules should to be connected to the labs ground bus bar.

ii) It is not best practice to use paperclips and C-clamps to substitute for adequate electrical grounding connections.  All equipment should comply with Laboratory UL-listed electrical equipment requirements, including the job-made power cord used to power the relay rack.  

iii) Unless commercially manufactured, the portable electric power taps should not be permanently attached to the relay rack, needing the use of a tool to remove. 
The ANLHEP_644 Hazard Analysis Section should thoroughly address operator training and safety.

1) All personnel involved in the experiment should complete the recommended training course ESH119 ("Pressure Safety Orientation").
2) Personal protective equipment, PPE such as safety glasses should be listed for specific tasks
3) The Material safety data sheet, MSDS for each material being used during the operation and specific safety precautions should be review by each operator 
III. Close Out Meeting With the PM and Safety Review Committee Members   
The participants for this review met with L. Xia (HEP), the Project Manager to discuss the work proposal.  The comments above reflect the concerns of the review committee. The Project Manager must resolve these issues regarding high voltage, and the gas mixing and distribution systems 
IV. HEP Division ES&H Safety Recommendation and Conclusion

The ANLHEP_644 scope of work document lacks detail and adequate descriptions of “RPC” work requirements.  With the exception of this summary report, the term RPC is undefined. A schematic diagram or labeled photographs may clarify the complex system design and aid in describing the multiple components and their interaction.  

The statement “When cylinders of gas mixtures (except compressed air) are required, they must be obtained premixed from a vendor” as quoted from the ESH Manual, section 13.2.15, ANL Tier 2 policy does not completely address  the scope of work described in the “ANLHEP_644, Test of Digital Hadron Calorimeter with Cosmic Rays”.

HEP may build and operate its own gas mixing and distribution systems
pending input from Laboratory Subject Matter Expert. Individuals unfamiliar with the project operations should be able to read the scope of work and understand the associated hazards to the level that approval and authorization reflects the total assessment of all the safety concerns. 

No gas mixing work may begin until final approval and authorization is granted.  
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