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Derailment of dangerous goods railcars 
within ICPE-classified facilities: 
Vigilance needed for couplings! 

 
 

 
 
 
 
 
 
 
 

 
 

 
  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

 

 

 

 
 

 
 
 

 

For certain industrial activities, the use of rail freight is indispensable when transporting 
dangerous goods (TDG). Among the priorities for action set out in its multiannual energy 
programme, the French government aims to improve the efficiency of freight transport and 
encourage the modal shift toward rail, particularly through the revitalisation of branch-line 
facilities. However, recent accidentology involving derailments of TDG railcars on branch lines 
within facilities classified for the protection of the environment (ICPE) show that certain best 
practices for safe transportation are not being implemented. Focus on one of the issues: railcar 
coupling tension on sections of highly curved track. 

ARIA  52891 – 09/01/2019 – HAUT-RHIN 
While manoeuvring a train set consisting of 4 tank cars inside a chemical 
manufacturing plant, the last railcar derailed. The railcar continued its 
trajectory and struck a parked tank car. Both railcars were loaded with 50 t 
of butadiene. The railcar that was struck fell on its side but remained intact. 
No leakage of butadiene was reported. As operations to drain the tipped-
over tank car were underway, a leak erupted on a seal on the vapour space 
side. A flare stack was installed to channel the leak, which was 
subsequently stopped when the seal system was retightened. 
Approximately 20 l of butadiene were released. Once half the contents had 
been removed, the tank car was set upright and transferred to the unloading 
station. The cause of the derailment was related to the force exerted by two 
successive railcar trucks on a curved switch point. The rigidity of the train 
set pressed the switch point against the rail's stops, regularly overloaded, 
and lifted the toe of the switch point in a pulling/turning movement. The 
axles of the railcar's second truck entered the space between the switch 
and the stock rail towards the main line in a free and floating manner. 
Derailed over two tracks, the tank car then slammed into the railcar parked 
on the opposite track. The impact, associated with the sloshing movement 
of the liquid and the rigidity of the coupling, caused the railcar to tip over. 
 

In recent years, rail transport has accounted for 34% of the modal share of TDG in France. As of 10/04/2020, the 
ARIA database contains 5,638 TDG events involving all modes of inland transport, 24% of which concern railway 
traffic, including 377 derailments with various causes.  Among these incidents, at least 5 derailments in 2018 and 
2019 on branch-line facilities in ICPEs were partly attributable to incorrect coupling tensions between railcars. 

What is the most common rail 
coupling for TDG in Europe? 

The vast majority of European carriers 
use screw couplings for train sets. Used 
in combination with buffers, screw 
couplings are designed to absorb 
shocks caused by the curvature radii of 
the tracks, deceleration and braking 
shocks and load imbalances. It consists 
of two links connected by a compound 
screw coupling arrangement. The screw 
is manually tightened once the links are 
in place on the hooks of each railcar. 
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For all comments / suggestions or to report an accident or incident: barpi@developpement-durable.gouv.fr  
The accident summaries recorded in the ARIA database are available at www.aria.developpement-durable.gouv.fr 

 
 
 

 

ARIA  51864 – 04/07/2018 – SEINE-MARITIME 
In a company specialising in the manufacture of nitrogen-containing 
products and fertilisers, the fourth railcar of a 6-car convoy derailed at a 
switch. The railcar in question, loaded with 50 t of ammonia, remained 
stable and came to rest on the ballast. No release was observed. The 
railcar was raised, its integrity checked and then towed to the unloading 
station. The operation was finished the following morning. The facility 
operator suspects that the accident was caused by a faulty switch that 
did not remain in position. No locking mechanism had been in place on 
the switch. After the tracks were repaired, the operator decided to install 
key locks on the switches and establish a preventive maintenance 
programme for the tracks. 
Seven months later, another derailment occurred during a track change 
while manoeuvring a set of empty railcars. Despite there being a switch 
point lock in place, the switch did not remain in position as the railcars 
were passing over it. Instructions were not provided on how to install the 
switch point lock properly and it had been incorrectly positioned: not flat 
and with the shoe in an open position. Based on the recommendation by 
a railway expert, the operator had the coupling tension between the 
railcars checked. They had been tightened to 2 threads, as in the 
previous derailment. When trains enter the branch-line facilities, the 
operator does not check and/or modify the tension applied by the carrier 
even though certain curvature radii of the tracks are small (less than 
150 m). Now, when train sets arrive, the operator modifies the railcars' 
coupling tension to 5 threads. This setting is maintained throughout the 
railcar's presence at the branch-line facility. 
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Railway operators operating branch-line facilities are required to comply with all the provisions of the 
regulations, mainly the regulation concerning the International Carriage of Dangerous Goods by Rail 
(RID), the amended French order of 29 May 2009 known as the TDG Order (provisions specific to rail 
transport in Appendix II) and the order of 19 March 2012 establishing the objectives, methods, safety 
indicators and technical regulations regarding safety and interoperability applicable on the French 
national rail network. In particular, the French Public Railway Safety Establishment (EPSF, 
Etablissement Public de Sécruité Ferroviaire) (MAC RC A-b 7C No. 1), recommends that the coupling 
should be adapted on vehicles operating on curved service tracks having a radius of less than 150 m, 
as designated in the local operating instructions. Such curvature radii are often present on branch-line 
facilities within ICPE facilities. 
Recent events in such facilities, involving small radius curves, tend to demonstrate the need for these 
adaptations. Vigilance must therefore be shared by carriers and branch-rail facility operators. For the 
sake of operating comfort, the surging associated with the sloshing movement of the liquids being 
transported, if the couplings on tank car convoys are tightened to 2 threads on sections of straight track 
or on sections with a large curvature radius, the resulting rigidity can lead to a derailment in certain 
branch-line configurations. In this configuration, when operating on track with a curvature radius of 
150 m, the buffers' plungers are fully compressed and the coupling is no longer elastic. The articulation 
of railcars coupled in this manner is rigid on the inside of the curve and, consequently cause 
considerable stress on the track and switchgear. Such stress can cause irreversible damage (loosening 
of rail bolts, loosening of switch blades on switches on the turnout track, deterioration of fasteners and 
rail stops). These disorders are all potential sources of derailment. 
Beyond the regulatory provisions specifically applicable to each subsystem of the branch-line 
installation (track, switches and crossings, traction units and railcars, etc.), the analysis conducted on 
recent derailment accidents (51864, 52891, 54430, 53638, 55353) on branch lines within the ICPE 
perimeter highlights the following areas of concern: 
 

 Upon arriving at a branch-line facility, systematically check, with the railway company as required, that 
the coupling tension is properly set. If the coupling tension was modified upon arrival at the facility, it 
will also need to be rechecked before returning to the national railway network; 

 Before engaging the convoy, check to ensure that the switch blades are in place; 

 Check that the levers are positioned at the end of their stroke; 

 Travel at very slow speed to avoid stress on the components and increase the service life of the 
installations. This speed limit can be displayed at the facility's entrance; 

 Do not use switch key locks as a substitute for necessary or urgent repairs of switching equipment; 

 Ensure that the contact plates of the railcar's buffers are in good condition/properly greased to limit the 
amount of force in curved sections of track. 

Coupling adjusted at 2 threads 

Coupling adjusted at 5 threads 

http://www.aria.developpement-durable.gouv.fr/

