
Ministry for an Ecological and Solidary Transition - DGPR / SRT / BARPI  No. 27937 

Sheet drafting date: June 2019  Page 1 

 

Rupture of a gaseous 

oxygen pipe 

08/06/2004 

Strasbourg (Bas-Rhin) 

France 
 

 

 

THE INSTALLATIONS CONCERNED 

The site: 

The structure involved in the accident is a gaseous oxygen pipe having the following characteristic: 

 Year of construction: 1990; 

 Outer diameter of the tubes: 219.1 mm; 

 Service pressure: 30 bar for an oxygen flow rate of 400 metric tons per day; 

 Length of the structure: 2680.97 m (underground) starting from an upper-tier, Seveso-rated oxygen production 

facility in Strasbourg, then passing under the Rhine to supply a steel mill in Germany; 

 Thickness of pipes (steel grade: TSE 290 NFA 49400): 

▪ 4.5 mm for the land-based part; 

▪ 7.1 mm for the part passing under the Rhine. 

 Protective polyethylene covering; 

 The structure is also protected by a cathodic protection system consisting of a 220V/48V-15 A DC rectifier 

generator and 10 silicone-coated steel anodes; 

 Regulation respected during construction: Ministerial decree of December 6, 1982, on technical regulations of 

piping used for transporting pressurised fluids other than hydrocarbons and combustible gas. 

 

THE ACCIDENT, ITS CHRONOLOGY, EFFECTS AND CONSEQUENCES 

Chronology: 

At around 4 a.m., the pipe ruptured at the point where it entered the ground within the oxygen production facility's 
premises. The operator informed the Classified Facilities Inspection authorities (transport piping department) at 
1:30 p.m.; the pipeline had been immediately isolated following the rupture. 

As the accident resulted in the shutdown of the German steel plant (no oxygen available in the buffer storage tanks), the 
operator initiated a procedure to repair the damaged section. The procedure involved replacing a metre-long section of 
pipe by performing two butt welds on site, with a radiographic examination of all the welds. 

The Classified Facilities Inspection authorities visited the site as early as 5 p.m. to assess the situation. 

The consequences: 

The damage caused by the ruptured piping was extensive over an area measuring 40 m long and 20 m wide around the 
breach. The explosion caused gravel and pebbles to be embedded in the neighbouring installations and buildings. 
Sensors were also damaged (see the photographs on page 2). 

No effects were reported outside the Seveso site. The event had no human consequences: no injuries or fatalities. 
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Location of the pipe rupture and installation of the new section 

 

 

Condition of the installations after the accident 

Quantity of hazardous or polluting materials released: 

The pressure at the time of the pipe failure was approximately 30 bar. Approximately 3,200 m³ of oxygen (CAS number 
7782-44-7) at atmospheric pressure were released in 13 minutes, the time required to empty the structure: 
corresponding to 4.2 metric tons. 

For informational purposes, the classification thresholds of section 4725 regarding the storage of oxygen are as follows: 

 low threshold quantity / authorisation: 200 metric tons; 

 high threshold quantity: 2,000 metric tons; 

 quantity to be subject to the declaration regime between 2 and 200 metric tons. 
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European scale of industrial accidents: 

By applying the rating rules applicable to the 18 parameters of the scale officially adopted in February 1994 by the 
Member States' Competent Authority Committee for implementing the "SEVESO" Directive for hazardous substances 
and in light of available information, this accident can be characterised by the following four indices: 

 

 
 

The parameters associated with these indices and their rating scale are available at the website: 
http://www.aria.developpement-durable.gouv.fr. 

The “economic consequences” indicator could not be completed due to the lack of precise data on the costs of the 
accident. 

 

THE ORIGIN, CAUSES AND CIRCUMSTANCES SURROUNDING THIS ACCIDENT 

During the on-site visit, the Classified Facilities Inspection authorities noted corrosion on the external part of the section 
involved in the rupture. The polyethylene covering had been severely damaged. 

 

External corrosion of the tube and damage to the protective covering 

 

External corrosion of the tube and damage to the protective covering – rear view 
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Internal view of the damaged tube 

 

Hypotheses that may explain the rupture of the oxygen pipeline and its corrosion: 

The following causes were mentioned by various experts to explain the corrosion degradation mechanism: 

 separation of the waterproof protective covering resulting from faulty installation of the protection which allowed 
the steel wall of the oxygen piping with an aqueous medium; 

 presence of chlorine ions in the fracture zone (de-icing salt?); 

 in the absence of cathodic protection between 2000 and 2001, damage to this system by a thunderstorm was 
only discovered during the subsequent annual inspection. This thunderstorm was detected by a voltage limiter 
near the damaged section; 

 the cathodic protection was also unable to play its role as the section was located in a zone where contact with 
the surface (rocks) was inappropriate. 

 

ACTIONS TAKEN 

 

Operator's action plan 

The plan consists of several measures, including: 

 repair of the covering; 

 modification of the maintenance plan to include an annual inspection of the covering; 

 measurement of stray currents around the pipe's interface with the ground; 

 improvement of the system for detecting excessive oxygen in the air. 

This plan was discussed with the Classified Facilities Inspection authorities in order to ensure enhanced inspection of 
other areas that may have been affected by the loss of cathodic protection. 

The operator thus inspected the other locations where oxygen, nitrogen and argon pipes entered and exited the ground 
within its facility. 

In addition, the resumption of operations at the site was subject to an inventory and verification of the integrity of the 
installations' control and safety equipment, even if such equipment operates in a fail-safe configuration. 

 

Sharing of feedback: 

The accident and the initial consequences to be drawn from it were widely disseminated within the group to which the 
Strasbourg plant belongs. 

On the site, all piping (oxygen, nitrogen, argon, etc.) entering and exiting the ground were uncovered and examined, and 
a periodic inspection programme was set up. 

These measures were also implemented at the group level. 
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LESSONS LEARNT 

The consequences of this accident could have been much more severe had people been present in the area concerned. 

 

The event was blamed on a failure to monitor the protective devices (cathodic protection, covering) associated with a 
lack of pipeline inspection (failure to detect significant corrosion. This was an opportunity for the company to check the 
adequacy of its control procedures and to improve them, particularly on higher-risk installations such as the liquid 
oxygen storage facility. 

 

Visual examinations must also be combined with the appropriate non-destructive tests performed over an extended 
length of piping (thickness measurements at several locations). The ground entry/exit zones are singular points that 
deserve special attention in the inspection plans of the structures. Standard NF EN 12954, relative to the cathodic 
protection of buried or immersed metallic structures, also specifies the use of insulating fittings and lightning arresters. 

 

Finally, the steps involved in the installation and repair of the protective covering of a pipeline must be correctly 
monitored by the operator. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Installation of a protective covering on a pipeline 
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