· Training and procedures are recommended but it is unclear how complacency will be addressed once these new initiatives become routine.  Perhaps controls should be in place- like supervisor sign off before each activity.

[bookmark: _GoBack]The Lab’s Pressure Safety Orientation training will be updated to incorporate thread engagement and pressure rating of fittings.  Complacency will be addressed by changing this from a one-time only course to a course that requires a periodic refresher.  Training for other high hazard activities such as crane and fork lift operator is handled in this manner.  A supervisor sign-off is likely impractical for activities like this that occur multiple times per day.  Supervisors must ensure that their employees have the skills required for the jobs they assign which in this case would be knowledge of threaded joints.  It is thought that to sign off on proper thread engagement the supervisor or peer would have to watch the entire assembly process to ensure that the thread engagement was adequate and that this is not practical for a task that occurs several times per day.  The requirement to log thread engagement for each relief valve test and the requirement to perform a low pressure leak check should ensure an adequate joint.    

· The test stand was last reviewed in 1994.  Was there anything to prevent replacement of components that do not meet specs or introduction of new hazards (like adjacent activities)?  Should there be a set frequency of independent reviews of the system and procedures?

As part of the development of the new procedures, the 1994 flow schematics are being re-drawn in the current CAD system.  A detailed review of the PRV testing system verified that the original schematics were still valid.  This is in compliance with the FESHM 5031.1 piping chapter which states that “Significant modifications impacting piping system safety shall be documented in an Amendment to the original Engineering Note (for those systems requiring Engineering Notes).”  Since 1994, at any given time, a single expert technician has been assigned to the calibration shop.  These technicians have had the knowledge and skills to replace faulty components.  These technicians are also aware that modification requires engineering approval.  Reminding technicians that modifications to existing piping systems requires engineering oversight is a very good topic to add to the Pressure Safety Orientation training.  Also the Operational Readiness Clearance (ORC) process performed within each division is typically triggered by additional or revised operations and is process process to ensure the correct reviews (mechanical, electrical, radiation, etc) are conducted prior to operation.  The calibration shop occupies an entire small room such that the deployment of adjacent activities introducing new hazards is impractical.  A review of the calibration shop at a 3 year interval was suggested and this is thought to be a good recommendation.  

· Was adequate evaluation of outside vendors done?   Management should weigh the pros and cons of things like the time impact for outside certification against the benefits of reduced risk and space utilization.

The team did not perform a detailed cost benefit analysis.  This would require interviewing numerous engineers across the various lab departments and would be a significant effort beyond the scope of the investigation that has been performed.  However the three Lab engineers on the investigation team, all of whom have spent significant time in the “trenches” at Fermilab, strongly feel that this capability needs to be retained due to the unique applications encountered at Fermilab due in part to testing protocols that are not industry standard for some of our unique processes and experiments.  


· Report identified an additional potential hazard when the valves are installed in the field.  Are there adequate procedures in place to protect personnel/property until the system is brought up to operating pressure or is this an additional corrective action needed?

The systems in the field are varied such that each system needs its own procedures for relief valve maintenance.  Due to the nature of these systems a very sensitive leak check would typically be performed on the threaded joint prior to putting the relief valve back in service.  The team did not investigate in detail what procedures exist for installation of relief valves in the field.   Also note that a typical minimum field leak check (snoop) was not completed during this incident, though the incident technician stated that he always snoops for field installs.  The low pressure snoop leak check most likely would have caught that the valve was not threaded properly and prevented the incident.  Interviews with other technicians found that snooping was a common and understood practice. The updated training, which will include proper thread engagement and leak checking of threading joints at low pressure, should mitigate the re-installation hazard.  
