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RUPTURE OF OXYGEN CYLINDERS IN THE OFFSHORE MARINE INDUSTRY

There have been a number of incidents where oxygen cylinders have ruptured after having been used in off-
shore marine operations. Some member companies of the Compressed Gas Association have studied this
problem. The results of the study show that the main cause of cylinder ruptures is the mishandling of oxygen
cylinders by users who allow sea water to flow back into the cylinders once they are empty. Metallurgical tests
show that sea water in a standard CTC/DOT 3A or 3AA or equivalent TC 3AM or 3AAM oxygen cylinder caus-
es extremely rapid corrosion to the extent that the cylinder may rupture within 60 days depending on the oxy-
gen pressure in the cylinder.

Industrial gas companies have included additional instructions in their filling procedures to check for the pres-
ence of sea water in returned cylinders. The potential for a cylinder rupture from rapid corrosion due to sea wa-
ter is a hazard that not only puts the user at risk but also the producer who transports, handles, and refills the
cylinders. Industrial gas companies may include the following additional procedures in prefill inspections:

— Check the weight of cylinders against their tare weights;

—  Check for residual pressure;

— Analyze the residual contents of the cylinder for the presence of water;
— Invert a cylinder before discharging the residual product;

— Perform the hammer test and vent; and

— Evacuate the cylinder before filling.

Further, industrial gas companies have determined that by following a few simple procedures while using oxy-
gen cylinders, users would be a tremendous help in solving this problem. The following recommendations to
the offshore marine industry will assist the industrial gas industry to reduce the risk of rupture and potential inju-
ry from a ruptured cylinder due to rapid corrosion caused by sea water:

— If at all possible, do not attach an oxygen cylinder to a submersible and do not under any circumstances
allow an oxygen cylinder to be submerged. If this happens, paint the word “submerged” in large letters
down the side of the cylinder once it is emptied and before it is returned to the supplier;

— If a cylinder or bank of cylinders is kept on the surface and is used to supply oxygen to an underwater op-
eration, do not allow the residual pressure in the cylinder or the bank of cylinders to fall below two times the
equivalent “sea water” pressure at the depth where the oxygen is being used. Check valves and/or traps
should be installed to prevent the backflow of sea water or other process materials;

— Transfill oxygen (or any other compressed gas) from one cylinder or bank of cylinders to another cylinder
or bank of cylinders with the permission of the owner of the cylinders in accordance with Title 49 of the
U.S. Code of Federal Regulations Part 173.301(e) and clause 5.1.1 of CSA B340 as adopted in the Cana-
dian Transportation of Dangerous Goods Regulations and with the permission of the gas supplier in ac-
cordance with CGA P-1, Safe Handling of Compressed Gases in Containers; CGA P-2.5, Transfilling of
High Pressure Gaseous Oxygen Used for Respiration; and CGA P-2.6, Transfilling of Liquid Oxygen Used
for Respiration [1, 2, 3, 4, 5, and 6];

— The valves of all cylinders should be kept closed when not in use, after use, and when returned to the sup-
plier. A survey conducted by gas suppliers found 25% of cylinders supplied for offshore marine service
were returned with the cylinder valves open [7];

— Avoid rough handling of cylinders to prevent cylinder damage; and

— Minimize the exposure of cylinders to sea water on dry docks and the decks of ships.
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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc. and
others. However, the Association or its members, jointly or severally, make no guarantee of the results and assume
no liability or responsibility in connection with the information or suggestions herein contained. Moreover, it should not
be assumed that every acceptable commodity grade, test or safety procedure or method, precaution, equipment or
device is contained within, or that abnormal or unusual circumstances may not warrant or suggest further require-
ments or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Association
invites comments and suggestions for consideration. In connection with such review, any such comments or sugges-
tions will be fully reviewed by the Association after giving the party, upon request, a reasonable opportunity to be
heard. Proposed changes may be submitted via the Internet at our web site, www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of this doc-
ument by government agencies and others, this document is purely voluntary and not binding unless adopted by ref-
erence in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available via
the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700, ext. 799.
E-mail: customerservice@cganet.com.
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