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Introduction
Conveyors or elevators are used in many agricultural and industrial activities. An analysis of the
accidents recorded in BARPI's ARIA data page shows that this type of equipment is regularly involved
in fires or explosions. In April 2019, 270 such accidents (excluding mines and quarries) were recorded
in the ARIA database.
“Belt” type conveyors are made of combustible materials (rubber or textiles). In the industries where
they are used, conveyors often transport combustible materials such as cereals, wood, waste, vegetable
materials, etc.
The fire risk comes both from the presence of these combustible materials and from being placed into
movement and the risks associated with the generation of heat (friction).
The conveyor belts themselves are sometimes subjected to risks from activities being carried out
nearby (waste, wood chips or sawdust, cereals, molten metal, etc.).
The purpose of this summary is to present the risks associated with such equipment, the factors
identified in the accidentology analyses contributing to the occurrence of accidents and the preventive
or protective measures implemented to prevent them from reoccurring. It is based on the analysis of
the sample recorded in the ARIA database in April 2019.

Presentation of the most common transport equipment
In the industry, there are many types of conveyors and elevators. They are used to transport material
vertically or horizontally from a control station.
Here are some examples of the most commonly encountered equipment:

Horizontal conveyors (belt, chain or screw conveyors)
This type of conveyor allows combustible or
non-combustible materials to be transported, in
galleries or outdoors, between two installations.

When
the
materials
transported
are
combustible, the coating must be selfextinguishing to prevent the generation and
spread of fire.

COOP de France
Chain conveyor

Chain conveyors are sometimes called Redler
or TC conveyors, while belt conveyors are also
called belts. They consist of continuous belts
which are often made rubber.
DRIRE

Enclosed overhead conveyor - ARIA 24768
COOP de France
Belt conveyor
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Rollers are located underneath the belts that
support them by producing a movement. The
motor is generally located at one end of the
conveyor.

Conveyors are often enclosed to prevent the
dispersion of material and dust.

© DREAL NA

Belt conveyor - ARIA 41202

Vertical or lifting conveyors
They are used to transport materials vertically
and can be located in handling towers or
outdoors.
The materials are transported from the base of
the elevator to the elevator's head assembly
using buckets attached to a strap.
The elevator's motor is located in the elevator's
head assembly. It is generally enclosed and
features a hatch through which routine
maintenance tasks can be performed.
The adjustment of the strap's tension is a factor
in its wear. The maintenance frequency must
be adapted to this state of wear.

© DRIRE

Bucket elevator head assembly - ARIA 31062
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Vacuum systems
Vacuum systems are present on conveyors and
elevators. These capture points can be
positioned above the conveyor discharge areas
in the hoppers or in the head assembly, for
example.
They make it possible to collect suspended dust
particles although they must be cleaned
regularly to prevent dust accumulation on their
inner walls. The dust particles drawn into the
system are generally collected and sent to the
site's dust collector. It also occurs, particularly
in port silos, that certain vacuum systems are
separate from the centralised system, in which
case the dust is then re-injected into the
process.

© DREAL

Dust extraction in the head assembly

© DREAL

Centralised dust extraction on a conveyor

In the case of silos for storing cereals or other organic materials subject to
authorisation under Section 2160 of the French classified installations'
nomenclature, Article 15 of the Ministerial Order of 29/03/2004 specifies:
“the handling systems are slaved to the vacuum system with a dual control scheme:
they can start only if the vacuum system is in operation, and, in the event of a
shutdown of the vacuum system, the circuit must immediately switch over to the
emptying phase and stop once the emptying is completed, or stop in the event of a
shutdown of the vacuum system, after a possible time delay adapted to the
operation.»
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Accidentology figures
Accidentology on the rise
The graph below shows the number of fires or explosions involving conveyors since the 2000s. The
increase in the number of these types of accidents, all sectors combined, appears to rise exponentially.
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If we look at the annual distribution of accidents in our sample according to the site classification
system, it can be seen that the increase in the number of accidents mainly concerns sites subject to
operating authorisation:

Number of accidents according to the ICPE scheme
Authorisation (A) - SEVESO (AS) - Declaration (D)
25
20
15
10
5
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
A

AS

D

5

A cereal sector particularly affected by these accidents
The cereal trade sector (cereal silos) is the main sector affected by conveyor accidents. It alone
accounts for more than a third of the fires and explosions generated or propagated by conveyors. The
wood-processing sector is also particularly affected by these accidents involving conveyors.

Consequences observed
Accidents involving conveyors are not necessarily the most impressive when they can be controlled
early on. However, in some cases, they can transform into vectors of fire or explosions and cause
significant property, economic and human loss.
Over the past 20 years, fires or explosions involving conveyors or elevators have resulted in injuries in
11% of the accidents recorded in the ARIA database. Two of these accidents resulted in deaths and 3
in serious injuries.
Accidents involving conveyors can cause air pollution owing to the release of smoke from the
combustion of organic materials and conveyor belts.
Water pollution is sometimes reported, especially in cases when the extinguishing water is not
collected.
More than one accident out of two required firefighter intervention, with an average of 35 firefighters
per intervention.
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What are the risks associated with conveyors?
Risks related to the equipment and its operation
Risk of overheating: mechanical elements
The primary source of ignition generating the outbreak of fire on conveyors and elevators is of
mechanical origin:
- blockage of the rollers;
- motor fouling;
- mechanical breakage;
- conveyor belt slippage;
Fire on the conveyor belt of a wood pellet
- belt offset;
silo
- friction of the strap on the frame.
These malfunctions generate heat in areas
ARIA 49714 – 25/05/2017 - 19 - EGLETONS
where combustible material is being
transported in more or less powdery form but
A fire broke out on a conveyor belt in a pellet
also involve the rubber belt or strap.
silo at a wood-processing facility.
The fire had started due to overheating of a
Elements made of combustible material: strap,
conveyor belt bearing as a result of abnormal
band or belt
wear causing the wood and grease particles on
the belt to ignite. According to the operator, the
Conveyor belts are typically combustible in
bearing's failure was due either to insufficient
nature. Given the risk of overheating due to
inspection and/or lubrication or to undersizing
mechanical failures and the combustible
of the bearing by the manufacturer. The bearing
nature of the products being transported, the
had been the subject of a quarterly scheduled
risk of belt combustion remains very high.
maintenance programme in the CMMS.
Regulations for organic material storage
Following the accident, the operator set up a
activities in silos require the use of flamemonthly bearing lubrication protocol. The
retardant conveyor belts. These belts must
possibility of implementing an infrared
comply with standard NF EN ISO 340,
measurement of bearing temperature is also
version April 2005 or standards NF EN
being studied. The resizing of certain
12881-1, version July 2008 and NF EN
components of the device is also being studied.
12881-2, version June 2008.
A closer look at conveyor belts is included in
the appendix to this summary.
Static electricity: moving mechanical elements and rubber belt
If not correctly earthed, conveyor belts also present risks arising from static electricity, generated
between the belt and the rollers.
Risk related to the electrical part of the equipment
Faulty electrical installations can initiate fires, especially if they are not protected from dust or bad
weather (rain, frost).
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Mechanical and electrical components that do not comply with the ATEX standard may generate
sparks or hot spots that could result in a fire or explosion due to the presence of combustible dust
(ATEX zone).

Risks related to the conveyed material
Combustible material: conveyed material
In the previous chapter, we saw that conveyors are mainly used in cereal silos or wood-processing
facilities. These two types of products (cereals and wood) are combustible. Other conveyed products
such as waste, coal and coke are also sensitive.
The presence of foreign bodies can also constitute combustible or flammable material, particularly in
the waste processing sector.

Risks related to the operational environment
Presence of ATEX: dust dispersion during transport
Conveyors generate dust while transporting small combustible materials. The presence of these dust
particles forms an Explosive Atmosphere (ATEX). These explosive atmospheres are present inside
conveyors and at the belt discharge locations.
Vacuum systems associated with the conveyors are designed to reduce the amount of dust present.
Generally speaking, these systems are connected to the installation's central vacuum system. In certain
port silos, however, there are autonomous dust collectors on the conveyors that capture the dust, form
it into agglomerates and then inject back it into the process. When conveyors operate empty, especially
between loads, these dust collectors, which continue to draw in dust, have more difficulty creating
agglomerates and disperse dust.

Explosion in the handling facilities of a port silo.
ARIA 44686 – 02/01/2014 - 64 - BOUCAU

A dust explosion occurred in the elevators and belt conveyors of a port silo. The vents on the dust
collection system opened, limiting the effects of the overpressure. Property damage in the handling
tower was distributed according to the dust in the various areas. The control room operator was
injured.
The first explosion was attributed to excessive dust accumulation in the handling equipment and to
frictional overheating of particles that had accumulated in the elevator legs without the systems
detecting any defects. These particles had accumulated due to the handling of wet corn during the
drying operation. The dust concentration at the elevators was estimated at 200 g/m³, i.e. 3 times the
lower flammable limit for corn. This concentration was responsible for generating the second
explosion in this facility.

8

Risks related to its transport function
Propagation of hazardous phenomenon: transport of embers or passage of flame fronts
One of the missions of conveyors is to transport materials horizontally or vertically. When a hot spot
arrives upstream of a conveyor, it will be carried downstream. The conveyor thus participates in
spreading this hot spot. A 'stack' effect can also be created inside the enclosed conveyors.
Similarly, in the event of an explosion in a space associated with a conveyor, it may spread rapidly
through the conveyor system if no decoupling system is present. The dusty atmosphere of these
conveyors makes them ideal vectors. The propagation kinetics of an explosion are very fast.

Equipment subject to external aggression
Risk of ignition or explosion: hot spot work
Hot spot work near a conveyor represents a risk for the equipment owing to the presence of
combustible material on the conveyor (belts, straps or the material being transported).
A hot spot can quickly spread to the conveyor during or after the work.
Heat sources in the vicinity
In the steel industry, for example, conveyors may be located near areas where molten material is
handled. Such activities constitute an ignition risk for the conveyor.
Risks resulting from meteorological phenomena
Conveyors are subjected to various meteorological phenomena, including:
Fire in a steel plant
ARIA 50005 – 17/07/2017 - 30 - LAUDUN-L'ARDOISE

A fire broke out around 8:40 p.m. in a steel mill while pouring operations were underway. When a
furnace was opened, showers of molten metal and slag were projected towards a conveyor belt. The
belt ignited, along with a duct containing electrical cables. The fire is associated with the fact that the
belt was poorly protected from projections of molten metal. In addition, the storage of combustible
materials and poor cable location contributed to the spread of the incident. Extinction of the fire was
delayed due to the lack of visibility (high degree of smoke) and difficulties in operating the fire safety
equipment.



lightning, which generates material damage (overvoltages, electrical arcing, etc.);
freezing temperatures resulting in equipment failures.
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What are the prevention and protection measures?
To prevent the risks described above, various technical and organisational barriers can be
implemented.

Technical barriers
System for controlling process deviations or equipment failure
Several safety devices on the conveyor elements are used to inform of an equipment or process failure.
The following diagram shows the location of these monitoring systems on an elevator: bearing
temperature control, jam detectors, web offset detectors, rotation detectors, pulley head alignment
detectors.

Bearing temperature

Pulley head and outgoing
strap alignment

Jamming

Strap offset A on plastic
bucket with steel bolt B on
steel bucket

Jamming

Steel bolt B on steel
bucket

Rotation
control

© DREAL

Belt offset detector
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Dust control system
The enclosure placed around handling equipment prevents
dust from being dispersed around the conveyor equipment.
The soft and enclosed belt discharge systems limit dust
dispersion at the material discharge point.
Vacuum points on conveyors and belt discharges limit dust
accumulation.
© DREAL

System for limiting the effects of an explosion

Decoupling and enclosures

The effects of an explosion can be limited by combining a separating partition strong enough
(decoupling) to insulate the volume and a blowout panel or a vent large enough to evacuate the blast
wave of an explosion occurring within that volume.
This decoupling must be able to resist the blast overpressure caused by the primary explosion in
question. It must, therefore, be sized accordingly.
Vents limit overpressure and thus maintain the integrity of the structures and avoid projections. The
sizing of these vents also must also meet standards.
The state-of-the-art silo guide (version 3) devotes a paragraph (pp. 52 to 54) to the choice of standards
used for the sizing of vents and blowout panels.
Other explosion protection systems exist:
Explosion suppressants are sometimes used to protect elevators. The system consists of an
overpressure detection and an ultra-fast flame-front extinguishing system. They are used to protect
inlets/pipes and not entire volumes; their effectiveness depends on the installation's configurations.
In some installations, such as wood-processing facilities,
rotary airlocks or quick-closing valves, or Archimedes
screw conveyors, interrupted in the middle, are also
found. Several such systems are described in the 2006
INRS document: ED 944: “Les mélanges explosifs.
Partie – 2. Poussières combustibles”. (Explosive
mixtures – Part 2. Explosive dusts)
The choice of the position of this equipment is essential;
their protection against freezing temperature and their
maintenance are necessary for their proper operation.

Reduced clearance
congestion (approx. 1 cm)
to reduce the layer heating
up through friction

INRS
Interrupted Archimedes screw - ED 944

Conformity of the equipment to ATEX zones
The electrical and mechanical equipment of conveyors is generally located in an ATEX zone. Once the
ATEX zoning of the installations has been defined, all the mechanical and electrical equipment must
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be brought into conformity with the zoning provisions and comply with ATEX standards. The marking
must be in accordance with the ATEX zone defined in the site's zoning plan.

CE marking of
conformity

Specific logo or marking
of explosion protection
(ATEX directive)

Number of the notified body
Group
For France:
- 0080 INERIS (French National Institute for Industrial
Environment and Risks)
- 0081 LCIE (Central Laboratory of the Electrical Industries)

Category/level of
protection

Type of atmosphere (gas
or dust)

Organisational barriers
Preventive maintenance
Faulty maintenance is often the cause of hardware failures. Particular attention must be paid to the
frequency and quality of this maintenance, particularly during peak activity periods. Ergonomic
problems that complicate inspections or maintenance operations must be identified and addressed
before the accident occurs.
The cleaning of installations must be one of the priorities in terms of maintenance, considering the
accidentology for this type of installation.
Electrical checks
All metal parts of conveyors carrying organic materials must be earthed. Electrical installations must
be checked regularly and at least once a year. This check must include the risks related to the
formation of static electricity and stray currents, and particularly the measurement of the earth
connection, verification of the continuity of the protective conductor and the equipotential
interconnection of the exposed conductive parts.
A lightning study and recommendations should be conducted (Ministerial order 04/10/10).
Choice of equipment (belt discharge points, conveyor belt standards, compliance of the equipment
with ATEX standards, etc.)
All equipment installed at the installation level must be analysed to ensure that it meets all the safety
requirements of the installation where it will be integrated, particularly in terms of standards. The risks
induced by such equipment must be analysed: dust creation, risk of material jamming, etc.
Training (what to do in the event of an alarm, etc.)
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Operator training is essential in terms of installation risk management. Formal documentation of
requirements is useful in terms of the skills and knowledge to be acquired. The training must include
subjects relating to production, quality and safety requirements with specific modules on the risks
involved and the actions to be taken during process management, during work, during maintenance
operations, and in the event of a malfunction on the installations, etc.
A component on ATEX risks must also be included.
It may be useful to integrate feedback on accidentology into such training courses.
The operator must ensure that its technicians are correctly trained.
Regular exercises allow the acquired skills to be tested and updated.
Subcontractors or interim staff must be subject to the same skills and qualification requirements as site
personnel.
The training is accompanied by procedures and instructions.
Procedures and instructions
Procedures and instructions make it possible to formally document the expected requirements in terms
of production, quality and safety. Obviously, they must be updated regularly and particularly if
methods change or after incidents. The operator must ensure that they are well adapted to actual site
practices and updates will be made, as required.
Procedures and instructions are provided to complete technician training.
Hot spot work
All hot spot work requires a fire permit. The fire permit process consists of various steps:
The upstream step, known as the preparation of the operation. It
requires that a risk analysis be performed related to the scheduled
intervention and the activities and installations in place at the time
of the intervention. The analysis must include the risks associated
with any parallel activities.

Remember to inform
ALL technicians in
the areas concerned
by the work.

This risk analysis phase generally leads to the definition of preventive measures such as:
- cleaning of the intervention area with the movement of combustible or flammable
materials/products;
- installation of protection systems such as fireproof tarpaulins;
- sealing off of openings and junctions in the area where work is being conducted;
- installation of fire-fighting equipment;
- marking of the area, etc.
During work, the area must be monitored and regular checks performed. Extinguishing media must be
present to allow rapid intervention.
The post-work phase is also crucial, mainly to ensure that no smouldering fires are present. The nature
and duration of the post-work checks must be defined when the fire permit is being drafted.
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The analysis of accidents in the ARIA database shows that in reality, these rules are not always
followed. Several types of failures can be observed: lack of a fire permit, insufficient risk analysis,
insufficient protective measures or controls during and after the work, etc.:

Fire at a waste sorting centre
ARIA 45124 – 31/03/2014 - 18 - Bourges

At around 2:30 p.m., a maintenance operation (welding) was in progress in a waste paper sorting
centre when an incandescent weld droplet fell into the pit of the mechanical infeed conveyor.
Pieces of paper and cardboard, which had accumulated in the it, caught fire. Employees present
in the area were able to extinguish the outbreak fire with a fire hose. The fire brigade was called
as a precautionary measure but no intervention was necessary.
A fire permit had been issued and a prevention plan had been drawn up for the maintenance
operation, but an inspection of the area and the prior cleaning of the conveyor pit had been
forgotten. The operator had completed the inspection and cleaning procedure before any
maintenance work.

Fire in a sugar factory
ARIA 50208 – 22/08/-2017 - 59 - Escaudoeuvres

At around 3 p.m., a fire broke out on a beet conveyor belt in a sugar factory. A crew from an
external company were in the process of welding angle iron at the end of the conveyor belt.
After welding a first angle iron, the workers decided to take a break. A few minutes later, the
plant workers noticed an outbreak of fire at the conveyor inlet and tried, unsuccessfully, to put it
out with fire extinguishers. Over 6 meters of the rubber conveyor belt had caught fire, producing
thick black smoke. The fire brigade was called and were able to extinguished the fire. The
operator drew the following lessons from the accident:




strict enforcement of the fire permit, including monitoring during and after the work. If
necessary, wetting down of materials in the vicinity;
risk analysis prior to any intervention;
increased vigilance during hot spot work near flammable materials.
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What causes these accidents?
The disturbances that cause accidents involving conveyors can be either external or internal to the
equipment. Identifying these disturbances and then the root causes of the accident are essential in order
to benefit from the lessons that these accidents can provide.

The main disturbances identified
The analysis of accidents over the past 5 years enables us to list the main disturbances in the accidents
reported:
Equipment defects
Human interventions
Process control losses
Latent hazards
Natural or human aggressions
Malicious intent

67%
28%
19%
17%
4%
2%

Equipment failures: a fatality?
The primary source of ignition leading to
conveyor fires is mechanical in nature. There are
several types of equipment malfunctions such as
bearing wear, roller blockage, belt slippage,
motor fouling and electrical failures. These
malfunctions generate heat in areas where dust
and combustible materials are present, such as
rubber conveyor belts.
© DREAL Occitanie

Traces of heating on an elevator housing - ARIA 36292

Human interventions

© Operator

Grinder at the accident site - ARIA 20340

Among the human interventions that cause
accidents, the primary cause is inappropriate
interventions during hot spot work.
Deviations in the operation of the installations are
also observed. Operators are the guarantors of
maintaining safety on site by preventing the
accumulation of dust, by ensuring that installations
are monitored during their operation, notably the
inspection
of
alarms
and
the
verification/confirmation in the event of a trip, by
carrying out the maintenance of installations. When
these missions are not performed correctly, they
can lead to an accident.
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Loss of process control
Process control losses are related to various phenomena:
material jamming or clogging, or heating phenomena
generating a hot spot that can be transported by conveyors.
Latent hazards
The latent hazards mainly concern excessive dust levels in
installations. These hazards may also be due to high
humidity levels or the presence of foreign bodies in the
transported products (especially in waste or wood).

© Operator

Heavy dust accumulation – ARIA 46639

Conveyor belts that are not in compliance with fire
propagation standards are also observed.
External aggressions
Among the natural and human aggressions, the main ones
involve meteorological phenomena: malfunctioning of spark
detectors linked to freezing weather and wind fanning a fire.

© DRIRE

Consumed conveyor belt – ARIA 24768

Malicious acts remain rare for this type of accident.

What about the root causes behind the disturbances?
The table below shows the leading causes identified on the basis of accidents that have been the
subject of causal analysis over the last 5 years:
Organisation of checks
Choice of equipment and processes
Identification of risks
Training and qualification of personnel
Procedures and instructions
Organisation of the work and supervision

43%
40%
23%
21%
17%
13%

Inspection and maintenance of equipment
The frequency and quality of preventive maintenance (lubrication, adjustment, dust removal) on
conveyors is regularly called into question in accidents contained in the ARIA database. They are at
the root of most of the equipment failures or malfunctions identified in accidents.
Insufficient checks are also observed during the work, particularly during hot spot work. However,
these checks are essential to ensure that no remaining hot spots are still possible due to the presence of
combustible materials in the installations.
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Control defects are also observed following the triggering of alarms such as belt offset detectors,
temperature controls or other. However, in most cases, these checks are the only way to analyse the
current situation and to take appropriate action to avoid an accident.
Choice of equipment
The choice of equipment can have a role in the occurrence of accidents, particularly by promoting a
hazardous situation. Certain equipment choices are conducive to the emergence of a risk. This is the
case when conveyor belts or straps do not comply the standards or when the operator installs certain
ill-adapted equipment such as rubber curtains to partition off the installations which could promote the
formation of static electricity. It may also be the appearance of an ATEX risk owing to the formation
of a dusty atmosphere:
 certain conveyor belt discharge points promote the formation of dust;
 autonomous dust collectors in port silos are more conducive to dust formation;
 the absence of enclosures on installations.
Other equipment choices render the device inefficient. This is particularly the case concerning the
positioning of rotary airlocks in wood chip transit installations. Sometimes they prevent maintenance
operations from being performed correctly or make it difficult with the risk that it will not be
performed at all.
Identification of risks
All sites subject to operating authorisation (according to French regulations), have typically conducted
risk analyses of their installations during hazard studies performed as part of their application for said
authorisation. Subsequently, all operators are required to reassess the risks present on its installation
and to identify the preventive and protective measures to be implemented each time there is a change
in process, product or activity.
For sites subject to declaration, these risk analyses are good practices to prevent accidents from
occurring, but they are not required by regulations.
However, when changes occur at a facility, it has been observed that the assessment or reassessment of
the risks associated with these changes is not necessarily carried out. This failure to identify new risks
leads to the absence of measures required to prevent possible new risks. In one accident recorded in
the ARIA database, failures in preventive measures were identified, such as the lack of a screening
system for receiving wood chips in silos initially intended for cereal storage. In other accidents, the
lack of risk identification following an increase in activity resulted in ill-adapted cleaning or
maintenance frequencies for the installations.
In some situations, risk analyses are assumed to be a prerequisite, particularly for the issuance of fire
permits. However, in many accidents that occur during work phases, it is observed that these analyses
are not performed correctly. This lack of risk identification is often coupled with a lack of training for
the technicians who issue these permits.
Even when sites have not undergone a change in process or activity, risks present at the design stage
may not have been identified. This was notably the case in a steel mill where a poorly protected
conveyor was located near an area where projections of molten metal could occur.
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Finally, shortcomings in the identification of risks associated with poor practices are also highlighted
in certain accidents in the ARIA database. This was the case at a site where the risk of wear of the
drum's axle due to successive belt tension adjustments was not identified. At the root of these
dysfunctions, other organisational problems may exist, such as communication problems that would
inhibit feedback from the field.
Personnel training, operating instructions leading to inappropriate behaviour.
In the chapter on disturbances, we saw that many accidents pointed to inappropriate human behaviour.
What are the possible causes of these behaviours?
Among those analysed in the ARIA database accidents, it is worth noting the insufficient training of
some operators on how to operate the installations and in particular on the training to be given in the
event of alarms being triggered: lack of verification/confirmation, alarm shunting.
There is also a lack of formal documentation of instructions on expected practices, which is conducive
to deviations in the operation and maintenance of facilities: storage time not respected, inappropriate
frequency and type of maintenance, visual inspection of facilities performed poorly.
The training necessary to draft fire permits also appears to be deficient in many accidents. The lack of
risk analysis and facility inspections prior to the issuance of these permits notably leads to:
 insufficient or non-existent protection measures;
 inspection flaws during and after work. Several accidents referenced smouldering fires that
occurred several hours after the works were completed. Special care must be taken if piping,
notably vacuum pipes, are present near the work area. Sparks can be drawn into the system and
generate fire in equipment located far from the work area.
Organisation of the work and supervision
Faults in the organisation of the work and supervision can lead to incompatible tasks being performed
at the same time: cleaning of installations and hot spot works, for example.
These faults can also lead to deviations in process control: checks not performed, unsatisfactory
cleaning of installations, excessive silo storage time, etc.

Outbreaks of fire associated with electrical installations or static electricity
If not earthed, conveyor belts can also accumulate static electricity which is generated between the belt
and the rollers. Faulty electrical installations can also lead to a fire, especially if they are not protected
from dust or inclement weather (rain, frost).
All conductive parts of conveyors carrying organic materials must be earthed. For potentially
explosive atmospheres, the belts chosen will be anti-static.
Electrical installations must have protection ratings corresponding to the characteristics of the
materials transported and the environment.
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What lessons can be learnt?
Maintenance adapted to prevent fatal accidents
The analysis of accidents in the ARIA database reveals recurrent disruptions that are at the heart of
conveyor accidents. The main disruption identified is equipment failure. This type of failure is not
inevitable. Organisational measures can be set up at the sites to protect against it. In many accidents
resulting from equipment failure, maintenance frequency is a factor. Defining a maintenance
frequency requires the incorporation of the suppliers' recommendations and their adaptation to the
equipment's operating conditions (frequency of use, specific operating constraints). This rigour in the
organisation of maintenance is needed to avoid the many events that occur each year.

Training and operating instructions go hand in hand
In addition to a maintenance organisation adapted to the installation's operation, it is the agents in
charge of this maintenance must be given the means to carry it out correctly. The quality of the
operation undertaken (lubrication, cleaning, bolting, etc.) depends on the qualifications of the
personnel performing it, and therefore appropriate training for technicians, seasonal workers or
subcontractors is required. Regardless of the status of the individual performing the work, the operator
must ensure that he or she is adequately trained in the job for which he or she is responsible.
 What training was provided?
 Are the tools available to perform the operations adapted to the specific working conditions at
the site?
 What checks are in place to ensure that tasks are correctly performed?
In addition to the preventive maintenance of equipment to reduce or prevent breakdowns, operators
can rely on safety equipment or organisational measures to quickly identify these equipment failures.
Below are some examples of safety equipment and organisational measures that are generally used on
conveyors:
- visual checks;
- belt offset controllers;
- rotation controllers;
- bearing temperature detectors;
- jam detectors.
While these measures are intended to identify a deviation quickly, they cannot prevent the incident
from developing without appropriate intervention by the technicians.
Thus, in order for these measures to be effective, they must be appropriately positioned, in sufficient
numbers and accompanied by instructions and training for technicians and seasonal workers, mainly
focussing on what to do in the event alarms are triggered. The feedback from accidentology data can
be used during these training sessions to raise technicians' awareness of the risks resulting from such
process deviations.
In addition, routine tasks such as cleaning installations must not be neglected, particularly in
installations where combustible materials are conveyed that can generate flammable dust. Here again,
the operating instructions must ensure that the installations operate safely. Regular checks must be
carried out to ensure that this is the case.
Accident analysis also involves deviations in the operation of facilities with dusty installations,
excessive material humidity levels, material jamming, etc.
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To prevent such deviations, it appears essential that operating instructions must be defined and training
must be provided for technicians and seasonal workers, particularly in the following areas:
implementation of appropriate cleaning of installations, moisture content testing of organic materials,
identification and control of areas conducive to jamming, etc.

Choice of equipment oriented towards safe production
The design of the equipment, which is sometimes relatively old, could also be reviewed to facilitate
operation and limit risks:
 gentle slopes between the handling elements to limit dust formation in discharge areas;
 enclosures and dust collection systems designed to prevent dust from entering the installations;
 equipment monitoring systems (jamming, rotation, belt offset, bearing temperature);
 the use of self-extinguishing belts.

Use self-extinguishing belts
Conveyor belt fires also contribute to conveyor-related disasters. However, belts with have selfextinguishing characteristics exists and therefore make it possible to protect against this additional risk
parameter. Some sectors are also subject to regulations in this respect. Despite this, belt fires still
continue and generate fires in installations to an increasing degree. Several questions can be asked to
ensure that this risk is controlled:
 Does the conveyor belt have a certificate of conformity to standard NF EN ISO 340
(June 2013), NF EN 12881-1 or NF EN 12881-2?
 Who is the belt manufacturer? (At equivalent standard, the quality may differ)
 When was it installed on the site?
 What is the manufacturer's recommended service life?
 Request copies of the results of the standards compliance test reports.

Compliance of the electrical and equipotential bonding installations
Conveyor installations present the risk of electrical failure generating a short circuit or the risk of static
electricity being created by the movement of a belt and metal elements. All conductive parts on
conveyors carrying organic materials are not systematically earthed. Often located in an ATEX zone,
the electrical equipment must comply with the ATEX marking in relation to the zone in which they are
located. Particular attention should be paid to bringing the installations into compliance with the
recommendations of the annual electrical installation inspection report. The earthing and
equipotentiality of the equipment must also be checked regularly.

Fire permits, a procedure not to be neglected!
Fires or explosions may come from an external ignition source, including hot spot work.
All hot spot work requires a fire permit. The fire permit process consists of various steps:
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The upstream step, known as the preparation of the operation.
It requires that a risk analysis be performed related to the
scheduled intervention and the activities and installations in
place at the time of the intervention. The analysis must include
the risks associated with any parallel activities.

Remember to inform
ALL technicians in
the areas concerned
by the work

This risk analysis phase generally leads to the definition of preventive measures such as:
- cleaning the intervention area with the movement of combustible or flammable
materials/products;
- the installation of protection systems such as fireproof tarpaulins;
- the sealing off of openings and junctions in the area where work is being conducted;
- the installation of fire-fighting equipment;
- the marking of the area, etc.
During work, the area must be monitored and regular checks conducted. Extinguishing media must be
present to allow rapid intervention.
The post-work phase is also critical, mainly to ensure the absence of any smouldering fires. The nature
and duration of the post-work checks must be defined when the fire permit is being drafted.
In addition, when installations are undergoing maintenance, and several maintenance operations are
carried out on the same day, it is essential that a risk analysis linked to the parallel activity be carried
out in order to verify that the work of some will not have an impact on the work of others and to define
rules and preventive measures, as required. All companies must be informed of the nature of the work
taking place at the same facility on the same day.

Summaries of the events presented are available on the website: www.aria.developpement-durable.gouv.fr
To submit a comment or suggestion, to notify of an accident or to obtain permission to use this data for
publication purposes:
barpi@developpement-durable.gouv.fr
Bureau d’analyse des risques et pollutions industriels
5 place Jules Ferry
69006 Lyon
Telephone: (+33) (0)4 26 28 62 00
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