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Introduction 
 

The accident that occurred in Dieppe, France, on 17 February 2018, reminds us that the process of 

manufacturing vegetable oil is not without risk. Although in the present case the explosion was located 

in the vegetable oil extractor, the many steps of the process are accident-prone. In this summary, each 

step, the associated risks and preventive measures will be presented in detail. The ancillary 

installations (storage of cleaning products: acids/bases, refrigeration installations, associated 

purification stations, etc.) will not be discussed. 

The manufacture of vegetable oils falls under the heading ICPE 2240. 

The diagram below shows the various manufacturing stages. Upstream of this, one should include the 

reception and storage of grains. In addition, the storage of pellets and possibly crude oils should be 

included at the end of the process.   

 

 

Receipt, transport and storage of grains, pellets and cakes 

The silos are involved in these stages of the process, with the risk of overheating / fermentation which 

could lead to a fire, dust-related risks (explosion/ignition in the presence of an ignition source). The 

ARIA database features several accidents, the most significant of which are included at the end of this 

summary. In addition to the storage silos, the handling towers, elevators, hoppers and the related 

filters are also concerned. Property damage is often quite extensive, and the human consequences can 

be serious (Aria 12042, 14962, 2613, 17415, 29574, 32060, 43472, 44541). 

Deviation?   

Photo D.R 
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Working with plant material: grinding, baking, pressing, drying 

Several accidents occurred at these stages, which are necessary to extract the oil (Aria 11447, 16625, 

35997, 41312). Dust is produced during the grain grinding process. This problem has already been 

highlighted regarding storage. Baking requires a heat supply during the pressing stage, which produces 

a large part of the oil, and during the drying process. For this stage, the risk of fire is quite high. Among 

the accidents, mention should be made of a case where dust was fermenting inside a dryer's dust filter 

(Aria 29894).  

 

 

 

 

 

 

 

 

 

 

Aria 41312: Fire in a dryer containing 8 tonnes of sunflower 

                                                         

Hexane extraction, oil and cake production, distillation and desolvation 

 

Hexane extraction is carried out using a belt 

conveying hot flakes, sprayed down with hexane 

at 50 °C at the end of the process, with the 

oil/solvent mixture (miscella) taking on oil as it 

moves up the belt. Deoiled cakes and an 

oil/hexane mixture are obtained at the end of this 

step. The cakes are then desolventised in a 

desolventiser-toaster. Crude oil is obtained at the 

distillation stage, consisting of three steps: 

economiser at 46 °C, heater at 40 °C and finisher 

between 80 °C and 95 °C.  

 

 

 

Photo SDIS 49 

n-hexane identity sheet 

Case No. 110-54-3 

Chemical formula: C6H14 

Flammable liquid 

Explosive range: 1.1 to 7.5% 

Density: 0.66 

Boiling temperature: 68.7 °C 

High toxicity 

 
H225, H304, H315, H336, H361f, H373, 

H411 

 

Photo SDIS 49 
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These various steps generate solvent, plant material and oil problems. Hexane is a flammable and toxic 

solvent, having an LEL of 1.1%. It is relatively volatile since its boiling point is 68.7 °C. The accident in 

Dieppe (Aria 51074) involved this problem, and has similarities with other accidents (Aria 453, 3620, 

11445, 16856, 35512). The extracted oil is also likely to ignite in the presence of an ignition source. 

Degassing and scavenging with a neutral gas for a sufficient duration, supplemented by an atmosphere 

check, ensures the absence of an explosive atmosphere and that any interventions may be undertaken 

in the best safety conditions possible. 

As the oil and the hexane are liquids, some accidents can be attributed to leaks which have led to 

environmental pollution (Aria 46156).  

 

   A deadly explosion in an oil extraction plan 

    Aria 51074 – 17-02-2018 – 76 – DIEPPE 

   French industrial classification (NAF) 10.41: manufacture of oils and greases 

 

 

An explosion followed by a fire occurred at 11 a.m. while a subcontractor was performing an intervention on an oil extractor 
that had been shut down. The accident was located in the extraction building of a plant specialised in the manufacture of 
cooking oil. A thick column of black smoke was visible in the city. The explosion was heard from several hundred metres away. 
The 5-storey building caught fire. After 3 hours, the firefighters were able to get the fire under control using foam, and the 
fire was extinguished at around 5 p.m. the next day. 

The two maintenance technicians working on the extractor were found dead, two other subcontractors suffered from shock, 
and seven employees were injured or in a state of shock. The building suffered extensive damage: roof blown off, windows 
blow out, the building structure was damaged in places (concrete crumbling under the effect of the heat). More than 80% of 
the extraction equipment was destroyed by the blast overpressure or the fire. 

Flakes had become jammed in the extractor on the day before the explosion. The extractor had thus been shut down so 

that a subcontractor could remove the blockage. At the time of the explosion, one of the subcontractors was inside the 

extractor and wearing breathing apparatus owing to the presence of residual hexane vapours. The operation involved 

vacuuming out the material using a hose connected to a high-pressure flushing truck. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo DR 

Photo DREAL 
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Storage of oils and fatty acids  

The risks associated with the storage of crude oils involve both fire and leaks. Leakage is often 

connected to the obsolescence of the tanks which exhibited signs of corrosion. When these tanks are 

insulated (to protect the product from freezing), leaks might not be immediately detected (Aria 46245, 

3655, 28778, 32426, 32622).tion?   

 

Refining of crude oil 

The refining of crude oil involves a hot water treatment (degumming), possible addition of phosphoric 

acid (elimination of phospholipids), then neutralisation with soda (elimination of fatty acids + metals, 

phosphoric acid, certain pigments, contaminants, and oxidation products), and washing and drying. 

Then comes discolouration (application of bleaching earths to eliminate the remaining pigments), 

filtration and deodorisation (injection of steam in a vacuum and at high temperature) to eliminate 

volatiles. These various steps require temperatures of approximately 70-90 °C and 180-230 °C for the 

deodorisation process. 

In addition to oil-related problems, there are also those involving the presence of chemicals: storage 

of chemical products: particularly the condition of the tanks, the absence of design defects in the tanks 

and vents (Aria 44551), the risk of mixtures of incompatible substances, such as an acid/base mixture 

in the presence of phosphoric acid and soda.  

 

Esterification/transesterification, and diester production 

Esterification or transesterification reactions are limited (excess reagent must be introduced), slow (a 

catalyst is required to accelerate the reaction) and athermal (heating the reaction medium allows 

equilibrium to be reached more quickly but does not affect the yield). 

This stage consists of cold-mixing (or at a moderate temperature of 50 °C) oil with an alcohol (ethanol 

or more often methanol) in the presence of a catalyst (acid or base). This may lead to problems 

involving the oils and chemical products (Aria 11446, 37698).  

The conversion of oils or fats into ethyl or methyl esters reduces the molecular weight to a third of that 

of the oil, reduces the viscosity by a factor of eight, reduces the density, and increases the volatility. 

 

  

Photo DR 
Photo DREAL 
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Utilities at oil manufacturing plants   

The loss of utilities at this type of installation will impact each stage but more particularly those 

requiring a supply of heat, energy or cooling. This includes mechanical stages (grinding, sieving, 

pressing, etc.), cooking, desolvation, distillation and chemical transformations (breaking, 

transesterification, etc.), not to mention extraction. The accident at Grand-Couronne (Aria 49869) 

clearly illustrates the risks involved: shut-down of steam production, no more hexane condensation 

leading to the risk of developing an explosive atmosphere. 

The loss of utilities can also interrupt the operation of sensors and alarms. This was the case in the 

accident at Vitrolles (Aria 4695) where the level detectors on the oil tanks were no longer operational, 

which resulted in one of the tanks overflowing and spilling into the nearby river. 

The conformity of the electrical installations is of the utmost importance and requires an adequate 

organisation to ensure that the installations are thoroughly inspected and that any deviations 

identified can be traced and corrected within a reasonable time by prioritising the deviations 

presenting the most significant risks (particularly in dusty areas, ATEX, etc.). 

Strictly controlling the conformity of non-electrical installations and equipment also makes it possible 

to avoid many accidents. 

 

Transformer fire in a vegetable oil manufacturing plant 

 

Aria  49869 - 24-06-2017 - 76 – GRAND-COURONNE 

French industrial classification (NAF) 10.41: manufacture of oils and greases 

At about 9:45 p.m. in a vegetable oil factory, a fire broke out in a capacitor bank cabinet in the main LV switchboard 
room. The sprinklers went off, causing the HV breaker to trip on the transformer's incoming feeder. The power 
outage caused the steam production and other units to stop, including the hexane extraction system. Hexane 
condensation was stopped due to lack of cooling. Considering the hexane risk, the facility operator activated the 
plant's internal contingency plan but did not trigger it. The hexane unit's explosimeters detected a concentration in 
the industrial water sewers. These devices are slaved to a shut-off valve which is closed if hexane is detected. To 
accelerate hexane condensation, a cooling pump powered by the emergency genset was started. 

Starting at 11:30 p.m., situation updates were sent out between the emergency services, the operator and the 
Inspection authorities for  classified facilities (IIC). The LEL fluctuated between 0 and 20%. At 1:05 a.m., the LEL was 
between 0 and 0.2%, eliminating any danger. On 26 June, the plant was still shut down owing to a steam production 
problem. A monitoring plan was established with temperature monitoring of each unit and periodic rounds. While 
waiting for the utilities to restart, the site was up and running thanks to the genset that keeps all the safety barriers 
in place. 

The outbreak of fire was caused by an overheated capacitor bank. 

The operator, in consultation with the IIC, took the following measures: 

 modification of the internal contingency plan, specifying the procedures triggering it; 

 training of staff on communication and crisis management, regular exercises on the implementation of the 
internal contingency plan; 

 enhanced training of authorised personnel on electrical transformer fires (use of 2 water nozzles by 
personnel, the misunderstanding of the risk of electrocution); 

 revision of the ER (Etablissement Répertorié, listed establishment) plan with the rescue services; 

 study of the loss of utilities to identify the causes and consequences. The study helps define compensatory 
measures and establishes emergency procedures. 
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Instructions   

Instructions adapted to the various operations help avoid omissions and errors. These instructions 

should not be limited to normal operation of the installation and should include: 

- start-up and shut-down phases; 

- degraded situations (presence of alarms, sensor unavailability, loss of utilities, etc.); 

- incidental situations. 

The instructions must be based on risk analysis to define the compensatory measures needed to 

control the situation. 

 

Managing deviations   

The management of feedback makes it possible to correct deviations in order to prevent them from 

reoccurring. 

For example, in the case of a jam: identify the causes, how to avoid it and how to intervene safely, etc. 

Any malfunction that does not necessarily lead to a major event must be traced and analysed so that 

corrective measures, often organisational, can be implemented. 
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What measures are to be implemented to prevent accidents? 

 The risk of overheating/fermentation can be controlled by regular temperature checks in silos 

and ancillary equipment as well as upstream, as soon as the grain is received, to detect the 

presence of hot spots.  

 Storage facilities (flat or vertical silos), as well as the transport of grain in hoppers, conveyor 

belts and other conveyors, and all mechanical operations (grinding, pressing, etc.) generate 

dust. The best way to avoid any risk associated with this dust is to regularly clean the 

equipment to prevent accumulation and monitor their cleanliness. On conveyor equipment 

and conveyor belts, an inspection of their good working order and regular maintenance are 

essential to avoid friction, which is a source of ignition.1 

 The presence of dust or solvent vapours can produce an explosive atmosphere. It is therefore 

important to check the atmosphere near the equipment to avoid being in an ATEX zone. This 

requires the use of sensors and the establishment of strict procedures and instructions for 

both routine operations and maintenance work. Compliance with these provisions must be 

ensured. Emphasis must also be placed on staff and subcontractor training. Compliance of the 

installations, as well as the earthing, is essential. 

 A fire permit must be established for all hot spot work in the workshops concerned. 

Compliance with these provisions must be ensured. 

 In the presence of liquids (hexane, oil, etc.), a leak is always possible and so is the associated 

risk of fire. The tightness of equipment, and notably insulated equipment must be regularly 

checked to prevent leakage and the resulting risk of pollution (tanks, retention basins, as well 

as level sensors and other equipment). 

 The risk of leakage and the risk of mixing incompatible products is also possible in the presence 

of chemicals. Piping networks and containers must, therefore, be identified to avoid errors 

between the various storage tanks and during transfers.  

 The Grand Couronne accident (Aria 49869) highlights the importance of understanding the loss 

of utilities. A study on the loss of utilities makes it possible to define compensatory measures 

and establish emergency procedures. The training of staff with regards to communication, 

crisis management and the risks associated with transformer fires is a necessity.  

                                                           

1 See: Conveyor belt fires – Flash ARIA June 2018  

https://www.aria.developpement-durable.gouv.fr/wp-content/uploads/2018/06/2018_06_07_feux-

bandes-transporteuses-V5.pdf 

 

https://www.aria.developpement-durable.gouv.fr/wp-content/uploads/2018/06/2018_06_07_feux-bandes-transporteuses-V5.pdf
https://www.aria.developpement-durable.gouv.fr/wp-content/uploads/2018/06/2018_06_07_feux-bandes-transporteuses-V5.pdf
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Conclusion 

The table below summarises the different manufacturing stages and their associated problems: 

 

Stage Problems and associated risks 

Reception, transport and storage of grain in 
silos 

Cereal and oilseed silo: 
- fermentation, self-heating, fire 
- dust explosion 
- maintenance work 

Grinding of grain (flour) or flattening (flakes) 

Plant material: 
- dust explosion 
- overheating 
- maintenance work 

Steam cooking (100 °C), drying 
Working with plant material with hot spot: 
- Fire 

Pressing in continuous screw presses: 
obtaining 2/3 crude oil and flakes containing 

1/3 oil 

Hot work of plant material and oil: 
- jams 
- Fire 
- leak / pollution 

Extraction with hexane 

Solvent/plant material: 
- explosions 
- fire 
- leak / pollution 
- maintenance work 

Obtaining deoiled cakes and an oil/hexane 
mixture 

Desolvation of deoiled cakes  

Oil/hexane distillation 

Storage of crude oils and cakes 
Storage of plant material/oil: 
- fire 
- leak / pollution 

Refining of crude oil 

Treatment of oils with chemical products: 
- fire 
- leak / pollution 
- mixing of incompatible products 

Esterification/transesterification, diester 
production 

Treatment of flammable liquids 
- fire 
- leak / pollution 

Loss of utilities 

Loss of safety system: 
- fire 
- leak / pollution 
- explosion 
Electrical installations: 
- fires 
- explosion 
- loss of utilities 

  



Ministry for an Ecological and Solidary Transition  DGPR / SRT / BARPI 

11 
 

Accident selection  

 

 

Receipt, transport and storage of grains, pellets and cakes  

 

Explosion in a silo handling tower 

ARIA  12042 - 29-01-1980 - 33 - BASSENS 
French classification of activities (NAF) 10.41: Manufacture of oils and fats 

A dust explosion occurred in a handling tower supplying a cake silo in an oil mill. One 
person was killed, and 12 others were injured. The damage was estimated at 75 M French francs. 

 

 

Silo fire  

ARIA  14960 - 01-07-1982 - 63 - LEZOUX 
NAF 10.41: Manufacture of oils and fats 

A fire broke out in an oilseed storage silo at an oil mill. The damage was estimated at 
6.5 M French francs. 

 

 

Explosion in a silo elevator 
 

ARIA  14962 - 09-09-1982 - 59 - TETEGHEM-COUDEKERQUE-VILLAGE 
NAF 10.41: Manufacture of oils and fats 

An explosion occurred on an elevator of a cake storage silo. The damage was 
estimated at 5 M French francs. 

 

 

 

 

Fire in a cell of a sunflower cake silo 

ARIA  12044 - 04-09-1985 - 33 - BASSENS 
NAF 10.41: Manufacture of oils and fats 

A fire broke out in an oil mill, in a cell of silo containing 200 t of sunflower cake. No victims were 
reported. 
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Fire and explosion in an oil mill 

ARIA  2613 - 09-11-1991 - 33 - BASSENS 
NAF 10.41: Manufacture of oils and fats 

In an oil mill employing the hexane extraction process, an internal fire broke out in 
a cylindrical cell of a silo containing 1,100 t of sunflower cake in granulate form. The product had been 
stored in the silo for 2 months. The fire brigade was able to drown the fire, and 800 t of product was 
extracted from the unit. An explosion occurred 11 hours later, ripping the roof off the cell, cracking the 
concrete roof of the technical gallery along its entire length and throwing the breeze block walls 40 m 
below. A conveyor was also partially destroyed. A hole was made in the side wall to extinguish the fire 
in the remaining product using a high-pressure water hose. No victims were reported, and the 
firefighting water was able to be contained. The required repairs took several months to complete. 
Property damage was estimated at 2.7 M French francs and operating losses at 8.5 M French francs. 

 

 

Slow combustion of soybeans 

ARIA  14813 - 18-01-1998 - 44 - MONTOIR-DE-BRETAGNE 
NAF 10.41: Manufacture of oils and fats 

Slow combustion of the product occurred following a self-heating phenomenon in a soybean storage 
facility. The incident was quickly brought under control. 

 

 

Overheating of grape seeds in an oil mill 

ARIA  17415 - 14-12-1999 - 79 - LEZAY 
NAF 10.41: Manufacture of oils and fats 

Following an insulation fire that took place on 4 December, the fire brigade came to the oil mill once 
again when they were alerted of smoke coming from the grape seed storage cell. It was determined 
that self-heating of the grape seeds was the cause of the incident. The emergency services monitored 
the installation while the employees emptied the cell. 

 

 

 

Fire in an oil and grease plant 

ARIA  29574 - 03-04-2005 - 34 - BEZIERS  
NAF 10.41: Manufacture of oils and fats 

A fire with heavy smoke release that broke out in an oil mill reached a 1,600 sq.m flat silo and an 800-
tonne stockpile of grape oil seed. This incident was due to product fermentation caused by excessive 
humidity (the roof seal had been compromised). Firefighters removed the unburned half of oil seed in 
order to prevent flames from spreading before extinguishing the blaze. The Classified Facilities 
Inspectorate proposed that the local authority issue an official notification mandating roof seal 
improvements, installation of temperature probes along the walls, and removal of all equipment not 
essential to silo operations to allow for a thorough cleaning of the facility. 
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Self-heating of cakes in a cell 

ARIA  32060 - 21-07-2006 - 44 - SAINT-NAZAIRE 
NAF 10.41: Manufacture of oils and fats 

Self-heating occurred in a closed metal storage cell containing 550 tonnes of sunflower cakes in pellet 
form (an agglomerated and dry by-product) located in a vertical silo of a vegetable oil manufacturing 
plant. A nitrogen inerting procedure was carried out. As the heating appeared to be under control, the 
cell was scheduled to be emptied 4 days later. During the operation, however, combustion was 
discovered in the cakes. The emptying process was interrupted, and nitrogen was injected into the cell 
from the bottom. Carbon dioxide was also injected into the upper volume of the cell. The Inspection 
authorities for classified facilities, who were informed the next day (26 July), requested that the facility 
operator notify the fire and emergency services and take the necessary precautionary measures 
outlined in the good practices guide for storage silos. Following an inspection conducted on 27 July, 
the Inspection authorities also requested the creation of an intervention protocol before any further 
operations on the cell, the creation of a safety perimeter for the responders and increased vigilance 
for monitoring the removed cakes which could catch on fire again. Attempts were made to remove the 
product over the next 8 days but this proved to be unsuccessful due either to clogging of the product 
or renewed combustion; 250 tonnes of cakes remained to be extracted from the cell. The cell was 
finally cleared out on 6 October.  

 

 

 

Dust filter fire in a biofuel plant 

ARIA  43472 - 20-02-2013 - 76 - GRAND-COURONNE 
NAF 10.41: Manufacture of oils and fats 

A fire broke out around 10 p.m. in a cake dust recover cyclone in a Seveso-classified 
vegetable oil and biofuel plant. A safety perimeter was set up while the firefighters and company 
personnel attempted to cool down the silo. The silo's lower hatch was opened to allow fire extinction 
and a foam mat was deployed in the upper part. The fire was finally extinguished at 1:30 a.m. and the 
intervention was terminated at 2:10 a.m. One firefighter slightly injured his wrist. The accident had no 
impact on the facilities or production. 

 

 

 

Silo fire 

ARIA  1047 - 05-12-1989 - 34 - SETE 
NAF 10.41: Manufacture of oils and fats 

A fire broke out in a sunflower silo of an oil mill located in a port area. 
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Fire in a grain-silo storage bin 

ARIA  44541 - 02-11-2013 - 33 - BASSENS  
NAF 10.41: Manufacture of oils and fats 

At around 10:00 p.m., a technician smelled a characteristic burning odour at a plant that processes 
sunflower seeds used in the food industry, the agrifood industry, and the energy industry. He 
discovered a fire inside a bag filter located at the foot of an elevator used to supply seed hulls to the 
concrete bin of a silo (height: 50 m). He alerted his shift supervisor and shut down the elevator. 
While attempting to bring the fire under control, they saw smoke exiting the storage bin that 
contained 800 tonnes of hulls and called the public firefighters (11:05 p.m.). The internal emergency 
plan was implemented. The employees were evacuated and the power supplies were cut off. The 
operator inerted the storage bin with nitrogen and the firefighters sprayed foam over the surface of 
the seeds. The carbon monoxide levels, oxygen levels, temperature levels, and explosive conditions 
were regularly monitored. The emptying of the silo began during the night and was halted at 
5:45 a.m. on 3 November because the pumping by a road tanker was not sufficient. The hulls were 
then emptied by a rental conveyor belt (20 tonnes per hour) during the afternoon of 4 November. 
Emptying was continued the following morning with a Redler chain conveyor (30–40 tonnes per 
hour). After the silo's discharge auger became clogged on 5 November, a 0.6 × 0.6 hole was drilled 
into the 0.20 m reinforced concrete wall at the bottom of the storage bin. A special nozzle, designed 
to penetrate into the centre of the combusted mass, was used to unjam the auger and create a 
dia. 1 m hole in the grain that made it possible to see the top of the silo. The firefighters left at 
around 4:00 p.m. on 8 November. The 40 tonnes of grain remaining inside along a height of 4 m was 
removed by the operator. 

A total of 9.5 m³ of foam compound was required for the blanket of foam kept inside the storage bin 
until the evening of 4 November. The silo was inerted nitrogen via the bottom, then the top in order 
to inert the vapour space. This inerting was accomplished first using the site's stockpile of process 
gas, then gas brought in by outside suppliers. 

The firefighters had to contend with a number of problems that included getting the emulsifying 
agent all the way to the top of the silo, the quality of the emulsifying agent provided by outside help; 
a technical problem with the dry standpipe that meant that a hose had to be used instead; the 
diameters of the pipes at the facility were not the same as those used by the firefighters; the 
nitrogen road tanker brought to the site did not have a reheater; problems in obtaining new supplies 
of nitrogen; and the grain became clogged by the extinguishing water and foam. 

According to the operator, the fire may have been caused by self-heating inside a hull processing 
hopper upstream of the storage bin. The start of combustion had been extinguished inside it at 
around 10:00 a.m. on 3 November before smoke appeared. The operator conducted an in-depth 
analysis of the accident's causes, amended its emergency response procedure with the assistance of 
the emergency response service, and developed plans to improve the detection of hull hot spots 
prior to storage in the silos. 
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Working with plant material: grinding, baking, pressing, drying 

 

 

Ignition of dust 

ARIA  11447 - 29-09-1996 - 76 - GRAND-COURONNE 
French classification of activities (NAF) 10.41: Manufacture of oils and fats 

A fire broke out in a factory specialising in the production of vegetable oils, in a preparation workshop 
associated with a diester manufacturing unit. The fire was caused by flour falling into a press motor. A 
compressed air supply device and the power cable of an auxiliary press motor were destroyed. 

 

 

 

 

Fire in a workshop associated with a diester unit 

ARIA  11449 - 22-12-1996 - 76 - GRAND-COURONNE 
NAF 10.41: Manufacture of oils and fats 

In a vegetable oil production plant, a fire broke out on a press in a preparation workshop associated 
with a diester unit. 

 

 

 

Fire of a dust removal filter 
 
ARIA  29894 - 25-05-2005 - 34 - BEZIERS  
NAF 10.41: Manufacture of oils and fats 

Fire broke out in a dust removal filter of a grape-seed dryer within a facility producing refined fatty 
oils. In noticing smoke rising above one of the 2 filters, the operator opened an inspection hatch at the 
end of the screw designed to evacuate the dust generated during dryer operations. The operator 
observed the presence of embers and proceeded to sprinkle them with the fire hose before calling the 
emergency rescue team. Fire-fighters began by cooling from the outside, then extinguished the blaze 
from the inside. The extinction water was collected in an oil cake storage pit. Following a battery of 
filter adjustment tests, a pressure surge had broken the safety membrane and sealing lid. While the 
membrane had been replaced, the lid had never been reset. Water infiltrated via the clamping bolt on 
the membrane, causing fermentation of trapped dusts and their eventual self-ignition. By injecting 
water, the operator dispersed the embers, which in turn led a sleeve to ignite. 
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Cooler fire in a crude grease and oil plant 

ARIA  35997 - 22-03-2009 - 33 - BASSENS 
NAF 10.41: Manufacture of oils and fats 

At around 4:30 p.m., a fire broke out in a plant producing oil and cakes from 
sunflower and canola seed. The fire started in the air filter of the pellet cooling installation (the last 
step in the preparation of protein-rich seeds before the oil is extracted). The fire generated a great 
deal of smoke. Two technicians attempted to put out the fire using the site's pressurised fire hoses and 
alerted the emergency services. The internal contingency plan was initiated at 6 p.m. The rescue 
services responded with 8 fire hoses and were able to extinguish the fire around 8 p.m. Cleanup of the 
site started at 11 p.m. with a fire hose and a pressurised tanker truck. The internal contingency plan 
was lifted the following morning, and the site was visited by the Mayor. 

Three employees suffered from smoke inhalation. The fire had remained within the chiller and did not 
have a direct impact on the plant's other facilities. Specific activities were shut down temporarily, but 
no partial layoff measures were implemented. 

The fire extinguishing water had been confined to the 200 m³ retaining tank of the stormwater 
collection network. According to the operator, the facility's quality and environmental safety manager 
had closed off the stormwater system only around 7 p.m. Since the lift pump does not switch on until 
a certain water level is reached, it is likely that this extinguishing water was not released into the 
natural environment between the start of the fire and 7 p.m. Following the fire, the water treatment 
station was no longer in normal working order, perhaps due to the emulsifiers used to extinguish the 
fire. 

The Inspection authorities for classified facilities noted the facts and assessed the damage. According 
to the facility operator, the cause of the fire can be attributed to the presence of grease in the filter. 
The difficulty of accessing the inside of the filter made it hard for the technicians to intervene when 
the fire started. The facility operator plans to equip the filter with sprinkler heads, temperature sensors 
and carbon monoxide detectors for a more efficient response in the event of a fire. The Inspection 
authorities also asked the operator to act on the factors that caused the fire. Although the 
transformation of seeds into pellet form improves the efficiency of the oil extraction process by 
increasing the surface area in contact with the solvent used, it is not essential for the process. The 
operator plans to resume its activity and “shunt” this operation after having ensured that these 
modifications do not have adverse consequences on safety and do not have an impact on hexane 
emissions. 
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Sunflower dryer fire in an oil mill 

ARIA  41312 - 16-11-2011 - 49 - TUFFALUN 
NAF 10.41: Manufacture of oils and fats 

A fire broke out at around 2:30 p.m. in an 8-tonne sunflower drying at an oil mill. Personnel were 
evacuated. The fire brigade set up 3 water hoses, one of which was mounted on a ladder to cool down 
the drying installation, and a foam hose to extinguish the fire. The intervention by the fire brigade was 
complicated because the dryer was not equipped with a 'quick-dump' hatch; an opening in the lower 
part of the dryer had to be created to remove the grain and finalise the extinguishing process. The 
emergency intervention ended at around 9 p.m. that evening; a surveillance round was conducted 
during the night. The extinguishing water, held back by bales of hay, was collected in the ditch 
surrounding the facility. No injuries were reported. An elected official and the gendarmerie visited the 
site. 

 

 

Fire in a pressing workshop of a sunflower oil plant 

ARIA  49460 - 30-03-2017 - 63 - LEZOUX 
NAF 20.59: Manufacture of other chemical products n.e.c. 
 

At around 4:20 p.m., a fire broke out in a cooker in the pressing workshop of a sunflower oil production 
plant. This scenario was identified in the internal contingency plan. The plant's motor-driven pump 
unit was activated, allowing the hose reels to be supplied. The fire was nearly brought under control 
by the time the fire brigade arrived. The rescue services sprayed down the pre-storage cell containing 
40 tonnes of sunflower seeds and the 20-tonne cooker. Five employees had been exposed to the 
smoke. Road traffic was shut down in the village to facilitate the intervention of the fire brigade. 

Significant property damage required that the plant be shut down for several days. The cooker, a 
strategic step in the oil production process, had been damaged by the fire. As the production part of 
the site where the fire occurred was not protected by a retention basin, the Inspection authorities for 
classified facilities requested that the facility operator inform the water treatment facility. 

 

 

 

Fire in a cooler 

ARIA  16625 - 24-10-1999 - 33 - BASSENS 
NAF 10.41: Manufacture of oils and fats 

In a granulation workshop, a fire broke out in a cooler for granulates made from sunflower oil cake. 
The employees and the firefighters were able to bring the fire under control after 80 minutes. As a 
safety measure, a search was made for traces of embers during the afternoon, and the cell receiving 
the product was monitored by thermography and explosimetry; the cooler was emptied. A jam on one 
of the granulating presses was identified as the cause of the fire. Property damage was limited, and no 
victims were reported. 
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Hexane extraction, oil and cake production, distillation and desolvation 
 
 

 

Fire in a sunflower oil cake dryer 

ARIA  12046 - 15-09-1985 - 33 - BASSENS 
French classification of activities (NAF) 10.41: Manufacture of oils and fats 

A fire broke out in a sunflower oil cake dryer in the extraction workshop of an oil mill. 

 

 

Fire in a food processing plant 

ARIA  453 - 29-10-1988 - 59 - TETEGHEM-COUDEKERQUE-VILLAGE 
NAF 10.41: Manufacture of oils and fats 

A fire broke out on a solvent-toaster; 2,000 litres of hexane were present in the 
workshop. Extensive extinguishing media was used to put out the fire. 

 

 

Spread of hexane in a soybean oil extraction unit 

 ARIA  3620 - 07-05-1992 - 44 - SAINT-NAZAIRE 
NAF 10.41: Manufacture of oils and fats 

During delivery at a soybean oil extraction unit, 4,000 to 5,000 litres of hexane were 
released into the retention tank of a storage facility and the sewer system following a leak and a 
handling error. Faced with the risk of explosion, the fire brigade and a mobile chemical intervention 
unit (C.M.I.C.) established a safety perimeter with a radius of 300 metres. The liquid was recovered, 
and the manifolds were ventilated. 

 

 

Fire in a distillation column 

ARIA  11445 - 04-07-1997 - 76 - GRAND-COURONNE 
NAF 10.41: Manufacture of oils and fats 

In a vegetable oil production plant, a fire broke out in the distillation pre-column of a diester 
production unit that had been shut down for 3 days. The column had reached the end of the degassing 
process and the shutdown procedure. The plant's internal contingency plan was initiated, and the 
employees were evacuated. The firefighters sprayed down the inside of the column and filled it with 
water. The extinguishing water (450 m³) collected in the unit's retention basin was processed in the 
plant's treatment facility before being released into the natural environment. The emergency services 
noted that the site's water resources (a reserve of 700 m³ and a well) would be insufficient for a large-
scale intervention. The entire site was to undergo a safety study by an external organisation. 
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Explosion of a pocket of hexane 

ARIA  35512 - 23-01-2008 - 33 - BORDEAUX 
NAF 10.41: Manufacture of oils and fats 

In a cooking oil refining and packaging plant, an explosion occurred around 9:30 a.m. 
in an oil refining condensate discharge line while work was being carried out nearby. A sewer outlet, 
located about ten metres from the dryer's water discharge point, was blown more than a metre into 
the air, tearing off a rainwater downspout. The site personnel were able to intervene immediately after 
the explosion, using fire extinguishers and a hose reel. The fire brigade evacuated the affected area 
and measured the hexane concentration at various points on the network. The portion of the network 
in question was purged with steam, and new hexane measurements were conducted. No anomalies 
were detected, so the refining unit was returned to service at around 4:45 p.m. The operator has 
installed a sign directly next to the point where the dryer releases water into the network, identifying 
this zone as likely to have an explosive atmosphere. No casualties and no environmental impact were 
reported. However, a firefighter injured his foot while lifting a manhole cover during reconnaissance 
operations after the explosion. 

The Inspection authorities for classified facilities compiled a report the same day and requested that 
the operator use an explosimeter to regularly check the hexane content in the network at various 
points. At the time of the explosion, an external company was cutting a metal plate covering a manhole 
accessing the network used to drain off water from the dryer (water + fraction of hexane extracted 
from crude oils). According to the facility operator, these operations generated sparks that ignited a 
pocket of hexane in the pipe. The explosion area had been identified as likely to present an explosive 
atmosphere, but no specific information or instructions relating to this risk had been indicated in the 
fire permit issued before the start of the cutting operations. 

As a temporary measure and following an increase in the hexane content in the network, the operator 
replaced the “solid” plate covering the discharge point with an open-work plate, and shortened the 
release pipe to 20 cm from the ground. The operator also plans to double the measurement intervals 
to confirm the decrease in hexane content, to inject steam into the network if measurement results 
exceed 30% of the hexane's LEL, to shut down the installations and to prohibit work in this area if the 
measured concentration exceeds 50% of the LEL, until the hexane concentration falls below 30% of 
the LEL. The Inspection authorities requested that the operator conducts a study to examine what the 
oil refining installation is doing to reduce the risk at the source. 
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Hexane leak in a vegetable oil plant 

ARIA  46156 - 13-10-2014 - 34 - SETE  
NAF 10.41: Manufacture of oils and fats 

During the night, in a vegetable oil production facility, hexane was spilt in the 
treatment plant. The flammability of this product caused the activity in the area to be shut down at 
around 6 a.m. Vehicles were stopped and the fire permits were cancelled. A foam mat was deployed 
on the station's intake basin and in the contaminated areas to prevent the hexane from evaporating. 
An ATEX truck pumped the undissolved hexane in the aqueous phase, and the alert was lifted at 
6 p.m. 

Of the 60 m³ of hexane spilt, 30 m³ was pumped, and 30 m³ had evaporated. Hexane concentrations 
at the station's outlet were checked and were determined to be negative. The operator estimated 
the production loss at €33,000. 

In the afternoon before the incident, the operator in charge of monitoring the extraction pumped 
the interface from the water/hexane decanter to the water tank. He left the pumps in automatic 
mode and the valves open. At the end of the shift at 9 p.m., he left without telling the control room 
or the night-shift crew about his intervention. In this pumping configuration, the decanter remained 
in communication with the water tank. Once the water level had dropped in the decanter, the pure 
hexane was pumped into the water tank. From there, it was sent to the buffer basin of the treatment 
plant. Initially, the station's intake basin absorbed the massive influx of hexane, then overflowed. The 
hexane then spread across the ground, outside the ATEX zone. At 9:15 p.m., the operator in charge 
of the treatment plant detected odours but thought the smell was coming from the pellets nearby 
that were impregnated with hexane. 

At 3:30 a.m., the same operator noticed that the treatment plant's intake basin was overflowing. He 
stopped the rainwater network's water transfer pump and accelerated another pump to stop the 
overflow. 

At 4:15 a.m., an alarm was triggered on the low level of the plant's jockey pump on the hexane 
storage tank. Thinking that there may be a leak, the shift supervisor went to check out the hexane 
pumps. He noted a smell of hexane coming out of the boiler. He also noted an abnormally high flow 
rate on the water tank's overflow outlet. He took a sample and visually detected the presence of a 
hexane phase. 

At 4:40 a.m., he sent an operator to the extraction workshop who noted that the decanter's pumping 
valves were not correctly configured. 

The operator fired the technician in charge of the decanter and the treatment plant operator. The 
following operations were planned to secure the decanter's purge: 

 provide a log book to trace the pumping phases of the decanter's interface and the position 
of the valves after the operation, 

 install a 3-way valve to prevent the decanter from communicating with the water tank in 
case of a handling error, 

 install a 3-way valve on the pump near the drain sump to direct any water that may contain 
hexane to the hexane unloading station. A hexane detection sensor will activate the valve if 
hexane is present, 

 install a level float adapted to the density of the hexane in the treatment plant's intake basin. 

The operator review the risk analysis of its hexane extraction unit. 
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Deadly explosion in an oil extraction plant 

ARIA  51074 - 17-02-2018 - 76 - DIEPPE 
NAF 10.41: Manufacture of oils and fats 

An explosion followed by a fire occurred at 11 a.m while a subcontractor was 
performing an intervention on an oil extractor that had been shut down. The accident happened in the 
canola seed extraction (with hexane) building at a plant specialised in the manufacture of cooking oil. 
A thick column of black smoke was visible in the city. The explosion was heard from several hundred 
metres away. The internal contingency plan was initiated at 11:20 a.m. The facility operator stopped 
the supply of hexane into the building at around 11:30 a.m. The supply line was connected to a 60 m³ 
underground tank containing just 43 m³. When the emergency services arrived, the five-storey building 
was on fire. The firemen set up a 300 m safety perimeter and evacuated 7 homes in the area. The 
nearby road was closed to traffic, and electrical power was cut off around the site until 5 p.m. The fire 
brigade was able to bring the fire under control by spraying foam after 3 hours of intervention. The 
remaining fires were put out with water. The extractor was cooled down with 4 hoses, but the fires 
inside it remained inaccessible. The fire brigade let the remaining residues burn under control. The 
tanks of flammable liquid located in the building (hexane and effluents) were not damaged. A security 
guard was posted at the site over the weekend. The fire was declared as extinguished the following 
day at around 5 p.m. 

The two maintenance technicians working on the extractor were killed, two other subcontractors 
suffered from shock, and seven employees were injured or in a state of shock. The extinguishing water 
retained in the company's networks and basements was pumped out by a specialised company 
(180 m³) while the extractor was cleaned out by a fire hose to remove the canola. All stocks of raw 
materials and finished products (6,229 t of canola, 800 t of oil and 180 t of bulk cake) were removed. 
The building suffered extensive damage: roof blown off, windows blow out, the building structure was 
damaged in places (concrete crumbling under the effect of the heat). More than 80% of the extraction 
equipment was destroyed by the blast overpressure or the fire. No damage was noted to the buildings 
and installations adjacent to the building where the explosion occurred. 

Flakes had become jammed in the extractor on the day before the explosion. The extractor had been 
shut down so that a subcontractor could remove the blockage. At the time of the explosion, one of the 
subcontractors was inside the extractor and wearing breathing apparatus owing to the presence of 
residual hexane vapours. The operation involved vacuuming out the material using a hose connected 
to a high-pressure flushing truck. 

The Inspection authorities for classified facilities proposed that emergency measures be taken to 
ensure the emptying of the building's hexane circuit and the flammable liquid tanks, inspection of the 
gas pipelines, monitoring of the silos for the actual self-heating risk and elimination of the fire 
extinguishing water (300 m³). 

During their visit on 26/04, the Inspection authorities for classified facilities noted that the hexane 
circuit had been drained to the underground tank. Pumping operations are foreseen to drain the tank 
through the manhole. Subsequent verification of the gas pipeline network by a specialised organisation 
allowed the boiler to be restarted. 

The Inspection authorities consider that the remaining residues present constitute a risk of 
overheating. However, there is little combustible material, and a permanent presence is ensured, with 
daily rounds being performed.  
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Fire in an industrial building 

ARIA  16856 - 04-12-1999 - 79 - LEZAY 
NAF 10.41: Manufacture of oils and fats 

A fire started in the insulation of an extraction workshop of a manufacturing facility specialised in the 
production of unrefined fats and oils. Falling incandescent materials caused the fire to spread to a 
mineral oil storage tank and its pumping system on the lower level. The motor and the pump were 
destroyed, and the tank was slightly deformed. No victims were reported, and the environment was 
not affected. 
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Storage of oils and fatty acids  

 

Rupture of an olive oil storage tank 

ARIA  3655 - 26-05-1992 - 13 - MAUSSANE-LES-ALPILLES 
French classification of activities (NAF) 10.41: Manufacture of oils and fats 

Following the rupture of a tank, 25,000 litres of olive oil were released into the 
rainwater network. The network crosses the municipal road and flows into a nearby canal. The road 
was closed to traffic, and floating dams were set up on the canal. The pollutant was partially recovered 
by pumping. The time required to process the pollution was estimated at two weeks. However, the 
presence of temporarily inhabited properties was expected to limit access to the canal and delay 
operations. 

 

 

Pollution of the purification network 

ARIA  28778 - 28-11-2004 - 974 - SAINT-PIERRE  
NAF 10.41: Manufacture of oils and fats 

A leak on a 212 t tank at an oil plant, resulted in 40 t of pure vegetable oil being 

spilled into the municipal sewer system. The company director had the tank drained into two 21 t 

mobile tanks; the residue was then pumped out and stored in an effluent pre-treatment buffer tank 

inside the plant. The oil refinery's operations were expected to resume on Sunday at 3 pm instead of 

the Monday morning. The incident was caused by corrosion of the bottom of the 25 year old tank, 

the absence of a retention tank, a leak detection alarm fault and the malfunction of 2 sump pumps, 

which should have sent the oil-containing effluents into a buffer tank. The consequences for the 

environment were limited to a surplus of pollution to be treated (grease and COD) at the entrance of 

the urban water treatment plant. Production losses were estimated at €63,000. 

 

 

Leak of cooking oils 

ARIA  32622 - 20-10-2006 - 974 - SAINT-PIERRE 
NAF 10.41: Manufacture of oils and fats 

At around 4 a.m. in a cooking oil refining and packaging plant, refined oil was found leaking from a tank 
and part of the spilt oil had entered the rainwater network. The oil had leaked out of the manhole at 
the top of the tank. The level detector and the alarm transmission system were operating correctly; it 
was the lack of monitoring that resulted in the overflow. Some of the oil released from the tank landed 
on the top part of the retention basin wall, making its way outside the plant. However, a large portion 
of the spilt oil flowed to the facility's internal purification plant. The rainwater network was cleaned 
over the following 6 days. Stainless steel deflector panels were installed on all the tanks located on the 
property limit. 
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Pollution of the Seine River due to the spillage of oil-based products 

ARIA  32426 - 12-07-2006 - 76 - GRAND-COURONNE 
NAF 10.41: Manufacture of oils and fats 

In a company manufacturing crude oils and fats, a tank of “paste” overflowed 
around 9 a.m. in the zone dedicated to breaking up pastes (viscous oil-containing phospholipids). A 
technician rapidly washed up the 2 m³ of product on the floors, which were hermetic but without 
retention. The product, heavily laden with paste, entered the area's grated storm drain; it then made 
its way into the plant's southern rainwater system, then to the southern oil separator, not designed to 
receive charged fluid. The polluted water entered the network via the site's last shutoff valve which 
had remained open, before reaching the municipal sewer running next to the plant to the east on the 
site of a neighbouring plant. At around 9:30 a.m., a technician emptying the rainwater from the storage 
tanks on the banks of the Seine River, raised the alert as soon as he saw the oily and foamy emulsion 
on the river. The facility operator closed the site's shutoff valve and the storm drain valve. An object 
was used to mechanically block the passage, then the pollutants were pumped into the sewer system 
of the neighbouring plant. The Rouen Port Authorities noted the situation and took samples. According 
to the operator, the storm drain's rainwater valve was open when it should have been closed. The 
polluted water should have been channeled toward the internal purification plant. At the time, the 
slick on the Seine measured around 50 m² (10x5 m). The Inspection authorities for classified facilities, 
alerted of the situation, did not find any visible residual pollution on the day of the visit. The facility 
operator was required to submit an incident report and include this event in the future hazard study 
associated with the upcoming request to extend the site's activities. Measures have been taken to 
ensure the site's shutoff valve is closed. 

 

 

Fire in a vegetable oil and animal fat refining and packaging plant 

ARIA  46245 - 10-02-2015 - 59 - DUNKERQUE 
NAF 46.21: Wholesale of grain, unmanufactured tobacco, seeds and animal feeds 

At around 12:15 a.m., a fire broke out in an insulated tank in a vegetable oil and animal fat refining and 
packaging plant. A technician raised the alert upon noticing the flames. At around 12:30 a.m., the 
employees were able to put out the fire with a hose reel and hose supplied from a mobile tank. Upon 
arriving at the site, the firefighters detected hot spots which led them to remove the insulation from 
the tank and spray down the mineral wool insulation. The tank was drained and cooled for several 
hours; the rescue services were able to leave the scene of the accident at around 5 a.m. 

The extinguishing water was recovered in a retention basin. Repairs were estimated at less than 
100,000 euros and activity at the site was not impacted. 

The black steel tank, measuring 3 m in diameter and 12 m tall (with an estimated volume of 90 m³), 
was built in 1990. It contained palm and copra fatty acids that had to be heated to 55 °C to prevent 
solidifying. The tank was heated via a steam coil. 

On Friday, 06/02, a leak was reported, and the tank was drained. Over the weekend, the tank was 
cleaned with water and sodium hydroxide to remove the fatty product residues. On the following 
Monday, 09/02, the tank was filled with water and heated in an attempt to locate the leak. On Monday 
evening, technicians detected a burning smell but were unable to determine its origin. The fire broke 
out at around 12:15 a.m. 

Upon removing the insulation, they were able to locate the leak in the upper part of the tank. Corrosion 
may have been the cause. The greasy product had soaked into the insulation and the hot water caused 
the temperature of the oil and the insulation to reach 90 °C causing air circulation, which led to the oil 
igniting. 
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Refining of crude oil 

 

Fire in an oil mill 

ARIA  5305 - 14-05-1994 - 34 - SETE 
French classification of activities (NAF) 10.41: Manufacture of oils and fats 

A fire destroyed an oil mill's refinery. No environmental impacts were reported. Property damage and 
production losses amounted to 70 M francs. 

 

 

 

Fire in a deodorisation tower 

ARIA  40492 - 19-06-2011 - 59 - COUDEKERQUE-BRANCHE 
NAF 10.41: Manufacture of oils and fats 

A fire broke out on at 5 p.m. in the deodorising column of an oil manufacturing plant. A significant 
amount of smoke was seen billowing from the upper manhole of this 8-stage 10 m³ column. At the 
start of the intervention, two explosions occurred at the manhole. The column had been under 
maintenance for 5 days, the start of its annual technical shutdown period. 

The deodorising system was shut down and cooled to allow for cleaning of its compartments where 
polymerised oil forms on the coils and internal surfaces. On the morning of 17/06, after the manholes 
were opened, a crew began manually cleaning the surfaces. During the night, cleaning operations were 
suspended, and the manholes were closed with 2 bolts. Cleaning operations resumed the following 
morning and were stopped at 1 p.m. The manholes were simply closed, as the deodoriser was 
considered without danger after having been shut down for 5 days already. Four of 5 stages of the 
columns had been cleaned and only the last stage remained to be cleaned. This mechanical cleaning 
phase is a traditional practice at the site and in the company since it was the 10th time that the process 
had been carried out (10th shutdown of the tower). The cleaning procedure had been the same for 
roughly 10 years.  

The fire was discovered at 5:14 p.m. and was initially contained, but then resumed an hour later. The 
plant's internal contingency plan was initiated. The facility operator closed off the various openings in 
the installation to limit the supply of fuel (oxygen) in an attempt to smother the fire. The external and 
internal firemen set up several hoses on the various levels of the tower and put out the fire by filling 
up the tank 2/3 with water. The internal contingency plan was lifted around 5:40 p.m. 

According to the operator, 200 m³ of water was used to extinguish the fire; 100 m³ for fighting the fire 
and 100 m³ for filling up the column. The column was emptied in the morning of 22/06, and the 200 m³ 
of water was confined to a retaining basin provided for that purpose. 

According to the operator, the probable cause of the incomplete combustion (presence of CO and thick 
smoke) inside the column came from a hot spot which, despite the 5 days of cooling, eventually ignited 
polymerised oil residues with the air supplied through the poorly closed manholes (bolts not in place). 
However, further analysis must be conducted. On 28/06, the manufacturer was to analyse the damage 
inflicted on the column during the fire. Based on the conclusions, a production stoppage could be 
required. 
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Rupture of a sulphuric acid tank in a vegetable oil plant 

ARIA  44551 - 04-10-2013 - 34 - SETE 
NAF 10.41: Manufacture of oils and fats 

In a vegetable oil factory, during a period of heavy rain, the level of rainwater in the 
retention basin of a sulphuric acid tank had risen rapidly, reached the tank's vent and blocked it. This 
tank, which supplies sulphuric acid to the paste grinding process, was in operation. The extraction put 
the tank into a vacuum and caused it to rupture; 20 m³ of acid spilt into the retention basin. The tank, 
the transfer pumps, measurement instruments and the retention basin's protective resin liner were 
damaged. The area was marked out, and the 28,180 tonnes of liquid waste held in the retention basin 
(water + sulphuric acid) were pumped out by a specialised company over a period of 2 days. The 
property damage was estimated at 63,000 euros, and waste removal costs were on the order of 25,000 
euros. 

The Inspection authorities for classified facilities were informed. The tank's vent had been extended 
into the retention basin to prevent acid fumes from spilling out and splashing in the event of an 
accidental overflow. The operator replaced the damaged equipment with identical components but 
ensured that the vent did not drop below the edge of the retention basin. 
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Esterification/transesterification, and diester production 
 
 

Fire in a vegetable oil production plant 

ARIA  11446 - 02-06-1996 - 76 - GRAND-COURONNE 
French classification of activities (NAF) 10.41: Manufacture of oils and fats 

In the diester workshop of a vegetable oil production plant, a fire broke out on a residue recirculation 
line supplying an exchanger on the esterification unit. The accident was caused by corrosion which 
resulted in air entering the circuit. 

 

 

 

Flare fire on an esterification unit 

ARIA  32109 - 12-07-2006 - 60 - VENETTE 
French classification of activities (NAF) 10.41: Manufacture of oils and fats 
 

At around 8:30 pm, fire broke out at a chemical plant in a biofuel unit flare during diester production 
involving the transesterification of vegetable oil by methanol. The installation was secured by means 
of shutting off both the methanol and gas supply lines. Fire-fighters brought the blaze under control 
within roughly 10 minutes. The consequences were limited to the flare despite the tremendous heat 
flow generated; the instrumentation and low-voltage section were destroyed, and the metal parts 
(pipelines, supporting structures) also sustained damage. The unit located 80 m away was shut down 
for several weeks and about 10 employees had to be made redundant. Vegetation was charred 
within a 20-m radius around the flare. 

 A malfunction in the automated raw material loading process (oil, methanol, catalyst) has caused 
this accident; the reactor and all associated component (condenser, external pipes, buffer tank 
upstream of the flare, etc.) became filled with the reaction mixture. Though activated by the high 
level alarm, the transfer pump was unable to lower the buffer tank level and prevent the mixture 
from entering the transfer line heading towards the liquid methanol flare, which subsequently 
ignited.  

Multiple safety device failures and deficiencies were to blame, including:  

 surpassing the very high level failed to trigger the installation security procedure, as just a 
single control station alarm was tripped; 

 loading station malfunctions went undetected;  
 control room operator response was considerably slowed due to a lack of proper training. 
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Accidental release of HCl into a non-hermetic retention basin 

ARIA  37698 - 10-12-2009 - 10 - LE MERIOT 
NAF 10.41: Manufacture of oils and fats 

At 6 a.m., a technician was in the process of restarting the esterification unit in the control room 
following a ten-day shutdown period to replace the hydrochloric acid tank. He noted that the level of 
the tank, which had been filled with 17 m³ of acid just 3 days earlier, had dropped from 29% to 5% at 
8:25 a.m. At 8:45 a.m., during his rounds, he was able to confirm that 15 m³ of 33% hydrochloric acid 
had flowed into the retention tank. A safety perimeter was established, and the facility operator called 
a service provider to pump the oil that had spilt. 

At 2:30 p.m., while a pumping vehicle was in place, the operator noticed that the retention tank had 
suffered a loss of containment. The acid, which was flowing through the lower part of the wall through 
two unrepaired openings at the location of a former safety shower and from the corner of the retaining 
gutter, was spreading over the site's service road and reaching the internal rainwater network. 

The site operator shut off the storm water lift pumps, closed the valve on the containment basin, 
prepared absorbent products and deployed dams to contain the leak on the roadway. He also alerted 
the emergency services which used water hoses to dilute the spilt acid. The entire rainwater network 
was directed to the containment basin. 

The pumping operation was able to recover 5 m³ of product. Cubitainers containing 15% sodium 
hydroxide were set up to neutralise the acid recovered at the dams. Measurements of the acid gas 
content were performed at various points in the area, and the pH of the effluents collected in the 
rainwater network was monitored. The effluents collected in the basin and in objects in contact with 
the acid were collected for processing at specialised sites. 

The purge valves and the valves at the base of the tank had remained open, allowing the acid to flow 
into the retention basin. 

The operator has repaired the concrete on the retention basin and the waterproofing with an acid-
resistant material. An alarm device for detecting the presence of acid was also installed. The 
installations' start-up and shut-down procedures for all the workshops were also reinforced with a 
greater number of rounds being performed. The personnel also received awareness training regarding 
the installations' start-up and shut-down phases. 
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Loss of utilities 
 
 
 
 

Transformer fire in a vegetable oil manufacturing plant 

ARIA  49869 - 24-06-2017 - 76 - GRAND-COURONNE 
French classification of activities (NAF) 10.41: Manufacture of oils and fats 

At about 9:45 p.m. in a vegetable oil factory, a fire broke out in a capacitor bank cabinet in the main 
LV switchboard room. The employees were able to set up 2 water hoses to combat the fire. The 
sprinklers went off, causing the HV breaker to trip on the transformer's incoming feeder. The power 
outage caused the steam production and other units to stop, including the hexane extraction system. 
The emergency services arrived at 10 p.m., and the employees were evacuated. A 100-metre safety 
perimeter was set up around the hexane unit, and the traffic was stopped. Hexane condensation was 
stopped due to lack of cooling. Considering the hexane risk, the facility operator activated the plant's 
internal contingency plan but did not set it in motion. The hexane unit's explosimeters detected a 
concentration in the industrial water sewers. These devices are slaved to a shut-off valve, which is 
closed if hexane is detected. To accelerate hexane condensation, a cooling pump powered by the 
emergency genset was started. 

Starting at 11:30 p.m., situation updates were sent out between the emergency services, the operator 
and the Inspection authorities for classified facilities (IIC). The LEL fluctuated between 0 and 20% 
causing the unit's shut-off valve to open and close. The compressed air supply was shut off to maintain 
the valve in the closed position. At 1:05 a.m., the LEL was between 0 and 0.2%, eliminating any danger. 
The emergency services left the premises at around 2:45 a.m. On 26 June, the plant was still shut down 
owing to a steam production problem. A monitoring plan was established with temperature 
monitoring of each unit and periodic rounds. While waiting for the utilities to restart, the site was up 
and running thanks to the genset that keeps all the safety barriers in place. 

 

Property damage was concentrated in the electrical room. Before restarting operations, the 
installations were drained, and 428 tonnes of canola seed and oil cake waste were eliminated by 
methanisation. 

The outbreak of fire was caused by an overheating capacitor bank which had been replaced in 2011. 
The last thermographic inspection, conducted in 2017, had revealed overheating on the circuit breaker 
supplying power to the bank. It too had been replaced. 

The operator, in consultation with the IIC, took the following measures: 

 modification of the internal contingency plan, specifying the procedures triggering it; 

 training of staff on communication and crisis management, regular exercises on the 
implementation of the internal contingency plan; 

 enhanced training of authorised personnel on electrical transformer fires (use of 2 water hoses 
by personnel, the misunderstanding of the risk of electrocution); 

 revision of the ER (Etablissement Répertorié, listed establishment) plan with the rescue services; 

 study of the loss of utilities to identify the causes and the consequences. The study helps define 
compensatory measures and establish emergency procedures. 
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Water pollution 

ARIA  4695 - 27-08-1993 - 13 - VITROLLES  
NAF 10.41: Manufacture of oils and fats 

Following a power outage that disrupted the operation of level detectors in an oil 

tank, sunflower seed oil spilled into the catchpit then overflowed into the rainwater system. This 

network is connected directly to the Cadiere from where the pollution spreads. The administration 

acknowledged the facts. 

 

 

 

 


