Usage of Pressure Relief Devices


Mr. Rem Gaade’s article on the subject of Pressure Relief Devices (PRD’s), in the December/January issue of Hazardous Materials Management magazine, raises several matters which deserve clarification, including the performance of pressure tank PRD’s and the proper safe response to a fire involving a tank or cylinder containing pressure-liquified compressed gas. 

On June 27, 1993, volunteer firefighters responded to a barn fire in Ste. Elizabeth de Warwick, Québec.  On arrival at the scene they noted a propane storage tank installed at the side of the building, now engulfed in flames.  Propane was seen to be venting through the PRD on the tank.  Minutes later, as the firefighters prepared to apply water onto the tank, the tank ruptured violently.  Three firefighters were killed instantly, cut down by the flying debris.  Several others were injured.


Why did this and other similar accidents
 happen?  Wasn’t the operation of the PRD supposed to allow “incident commanders to send in crews to make a determined attack on a fire”
?  How should emergency response crews react to fires involving tanks of pressure-liquefied gas?  When firefighters observe a pressure relief valve cycling or continuously venting on a propane tank involved in a fire, does that mean it’s safe to approach?  These were among the questions that researchers sponsored by Transport Canada, set out to answer after the Ste. Elizabeth de Warwick accident.

The research looked into the Boiling Liquid Expanding Vapour Explosion phenomenon and into the ability of pressure relief valves to prevent BLEVE’s from occurring.  The award winning video “BLEVE Response and Prevention”
, is based on the research results and contains critical safety information for any emergency responder that may be called to a fire involving a tank containing liquefied gas.


Regardless of whether a tank or cylinder containing liquefied gas, involved in a fire, is or is not equipped with a PRD, and regardless of whether the PRD has actuated, a defensive approach from the emergency responders is called for, unless lives are at risk from the fire.  The danger zone from tank rupture projectiles extends well beyond the practical reach of fire hoses. Firefighters should not put themselves at risk of injury or death just to save a vacant building.


Pressure relief devices do add a measure of safety against rupture.  However, the performance of the pressure relief valves evaluated in the BLEVE studies
 was highly erratic.  Research is continuing to determine what the optimum behavior of a PRD should be to minimize the potential for BLEVE.  The presence of a PRD does add to the risk of leakage, and to inadvertent actuation and release of flammable gas to feed the fire or toxic or asphyxiating gasses to threaten responders.  Therefore, prescribing where pressure relief devices should or should not be used involves a judgment of where there would be a net benefit to safety.  The traditional and current North American practice is to prohibit PRD’s on cylinders filled with highly toxic gasses.  For some gasses, cylinder PRD’s are optional, while in the case of other gasses the use of PRD’s is required.  In European countries, concerned as much about safety as ourselves, PRD’s are required for far fewer gasses than in North America.  


Industry and government representatives are participating in discussions under the UN Subcommittee of Experts on Transport of Dangerous Goods in an effort to learn from each other’s experience and to harmonize requirements if possible.  These discussions are still ongoing and no conclusions regarding PRD usage on cylinders have been reached.  It would be up to each country to amend it’s domestic regulations to take account of any eventual UN recommendations.   In Canada, any proposal to amend the Transportation of Dangerous Goods Regulations where the cylinder requirements are prescribed is subject to advance public notice and comment.  The proposal for such changes, if it occurs at all, is several years away.

� April 9, 1998, Albert City Iowa,  2 firefighters killed, 6 injured


  October 2, 1997, Burnside Illinois, 2 firefighters killed, 2 injured





� Rem Gaade, Hazardous Materials Management Magazine,  December/January 2001





� BLEVE Response and Prevention Video, available from the Canadian Association of Fire Chiefs,  through the Fire Services Resource Centre.  Tel. 1-800-668-2955





� TP 12498E - Fire Tests of Propane Tanks to Study BLEVE’s  & other Thermal Ruptures:  Detailed Analysis of Medium Scale Test Results, Queen’s University, November ’97. Prepared by:  A.J. Pierorazio/A.M. Birk, Department of Mechanical Engineering, Queen’s University, Kingston, ON.





TP 13259E – Evaluation of Dangerous Goods Pressure Relief Valve Performance Phase 2 – Small Vessel PRV Tests, Queen’s University, April’98.  Prepared by:  A.J. Pierorazio/A.M. Birk,  Department of Mechanical Engineering, Queen’s University, Kingston, ON





TP 23978E – Evaluation of Dangerous Goods Pressure Relief Valve Performance Phase 2 – Air Test Results Addendum – C312-1 Series Results & Analysis, queen’s University, December’97.  Prepared by:  A.J. Pierorazio/A.M. Birk, Department of Mechanical Engineering, Queen’s University, Kingston, ON.





TP 13088E – Evaluation of Dangerous Goods Pressure Relief Valve Performance Phase 2 – Steam-Based Tests:  Preliminary Results, Queen’s University, December’97.  Prepared by:  A.J. Pierorazio/A.M. Birk, Department of Mechanical Engineering, Queen’s University, Kingston, ON.





TP 12978E – Evaluation of Dangerous Goods Pressure Relief Valve Performance Phase 2 – Air Test Results.  Prepared by:  A.J. Pierorazio/A.M. Birk, Department of Mechanical Engineering, Queen’s University, Kingston, ON





TP 13377E – Evaluation of Dangerous Goods Pressure Relief Valave Performance Phase 2,  Two-Phase Energy Storage Study Preliminary Results.  Prepared by A.J. Pierorazio/A.M.Birk, Department of Mechanical Engineering, Queen’s University, Kingston ON





TP 13376E – Evaluation of Dangerous Goods pressure Relief Valve Performance Phase 2,  2” and 3” NPT Tanker Truck PRV Tests,  Prepared by A.J. Pierorazio/A.M.Birk, Department of Mechanical Engineering, Queen’s University, Kingston ON











Zenon Lewycky P. Eng.


Chief, Engineering Services


Regulatory Affairs Branch


Transport Canada, Transport Dangerous Goods Directorate





