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Foreword

This document (EN 619:2002+A1:2010) has been prepared by Technical Committee CEN/TC 148 "Continuous
handling equipment and systems - Safety" the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by April 2011 and conflicting national standards shall be withdrawn at the latest by
April 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights.
CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document includes Amendment 1, approved by CEN on 2010-09-28.
This document supersedes EN 619:2002.
The start and finish of text introduced or altered by amendment is indicated in the text by tags &l

This document has been prepared under a mandate given to CEN by the European Commission and the European
Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annexes ZA and ZB, which are integral parts of this
document.

This draft standard forms part of a series of five draft standards the titles of which are given below:

— EN 617, Continuous handling equipment and systems — Safety and EMC requirements for the equipment for
the storage of bulk materials in silos, bunkers, bins and hoppers;

— , Continuous handling equipment and systems — Safety and EMC requirements for equipment for
mechanical handling of bulk materials except fixed belt conveyors;

— EN_619, Continuous handling equipment and systems — Safety and EMC requirements for equipment for
mechanical handling of unit loads;

— , Continuous handling equipment and systems — Safety and EMC requirements for fixed belt con-
veyors for bulk material,

— EN_741, Continuous handling equipment and systems — Safety requirements for systems and their
components for pneumatic handling of bulk materials.

The Annexes A, B, C, D, E, F and H are normative, the Annexes G, ZA and ZB are informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden,
Switzerland and the United Kingdom.
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Introduction

This European Standard is a type C standard as stated in .

The machinery concerned and the extent to which hazards are covered are indicated in the scope of this standard.
While producing this standard it was assumed that:

— only competent persons operate the machine;

— components without specific requirements are:

a) designed in accordance with the usual engineering practice and calculation codes, including all failure
modes;

b) of sound mechanical and electrical construction;
c) made of materials with adequate strength and of suitable quality;
d) made of materials free of defects;
— harmful materials, such as asbestos are not used as part of the machine;

— components are kept in good repair and working order, so that the required characteristics remain despite
wear;

— by design of the load bearing elements, a safe operation of the machine is assured for loading ranging from
zero to 100 % of the rated possibilities and during the tests;

— dialogue has taken place between the user and the supplier concerning the conditions for the use and places
of use of the machinery;

— the working area is adequately lit;

— the places of installation allow a safe use of the machine.
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1 Scope

1.1 This European standard deals with the technical requirements to minimise the hazards listed in Clause 4 and
Annex B. These hazards can arise during the operation and maintenance of continuous handling equipment and
systems when carried out in accordance with the specifications given by the manufacturer or his authorised
representative. This standard deals with safety related technical verification during commissioning.

1.2 This standard applies to mechanical handling devices defined in Clause 3, singly or combined to form a
conveyor system, and designed exclusively for moving unit loads continuously on a predefined route from the
loading to the unloading points, possibly with varying speed or cyclically. In general, it also applies to conveyors
which are built into machines or attached to machines.

1.3 Safety requirements and/or measures in this standard apply to equipment used in all environments.
However, additional risk assessments and safety measures need to be considered for uses in severe conditions,
e.g. freezer applications, high temperatures, corrosive environments, strong magnetic fields, potentially explosive
atmospheres, radioactive conditions and loads the nature of which could lead to a dangerous situation (e.g. molten
metal, acids/bases, specially brittle loads, explosives) operation on ships and earthquake effects and also contact
with foodstuff. Hazards during decommissioning are not covered.

1.4 This European Standard deals with the technical requirements for electromagnetic compatibility (EMC).

1.5 This standard does not cover hazards during decommissioning and hazards generated by noise. It also does
not cover operation in_environments where the electromagnetic disturbances are outside the range of those
specified in EN 61000-6-2.

This standard does not apply to conveying equipment and systems used underground or in public areas and to
aircraft ground support equipment.

NOTE 1 Aircraft ground support equipment is covered by the standards of CEN/TC 247.
NOTE 2  Conveying equipment and systems used in public areas will be covered in an amendment.

NOTE 3  Hazards generated by noise will be dealt with in an amendment.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

, Safety rules for the construction and installation of lifts — Part 3: Electric and hydraulic service lifts
deleted text

, Safety of machinery — Safety distances to prevent danger zones being reached by the upper limbs
, Personal protective equipment against falls from a height — Descender devices

EN 349:1993, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body

, Safety of machinery — Emergency stop equipment, functional aspects — Principles for design
deleted text

N 614-1|, Safety of machinery — Ergonomic design principles — Part 1: Terminology and general principles
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N 626-1|, Safety of machinery — Reduction of risks to health from hazardous substances emitted by machinery:
Part 1: Principles and Specifications for machinery manufacturers

N 795:1996, Protection against falls from a height — Anchor devices — Requirements and testing
EN 842, Safety of machinery — Visual danger signals — General requirements, design and testing

N 953:1997|, Safety of machinery — Guards — General requirements for the design and construction of fixed and
movable guards

N 954-1|, Safety of machinery — Safety-related parts of control systems — Part 1: General principles for design

N 982:1996, Safety of machinery — Safety requirements for fluid power systems and their components —
Hydraulics

N 983:1996, Safety of machinery — Safety requirements for fluid power systems and their components —
Pneumatics

N 1037, Safety of machinery — Prevention of unexpected start-up
N 1050, Safety of machinery — Principles for risk assessment
N 1070, Safety of machinery — Terminology

N _1088:1998, Safety of machinery — Interlocking devices associated with guards — Principles for design and
selection

N _1760-1, Safety of machinery — Pressure sensitive protective devices — Part 1: General principles for the
design and testing of pressure sensitive mats and pressure sensitive floors

EN 13557:2003+A2:2008, Cranes — Controls and control stations
deleted text

N 50081-1|, Electromagnetic compatibility — Generic emission standard — Part 1: Residential, commercial and
light industry

EN 61000-6-2:1999, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunitiy for industrial
environments

EN 60204-1:1997, Safety of machinery — Electrical equipment of machines — Part 1: General requirements
(IEC 60204-1:1997 + prA1 1998)

EN 60204-11:1998, Safety of machinery — Electrical equipment of machines — Part 11: General requirements for
voltages above 1000 V a.c. or 1500 V d.c. and not exceeding 36 kV

EN 60529:1999, Degrees of protection provided by enclosures (JEC 60529: 1989/A1:1999)
A1:2000

EN 61310-1, Safety of machinery — Indication, marking and actuation — Part 1: Requirements for visual, auditory
and tactile signals (IEC 61310-1:1995)

prEN 61496-2:1997, Safety of machinery — Electrosensitive protective equipment — Part 2: Particular
requirements for equipment using active optoelectronic protective devices

N _ISO 7731, Ergonomics — Danger signals for public and work areas — Auditory danger signals
SO 7731:200
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http://dx.doi.org/10.3403/01840406
http://dx.doi.org/10.3403/01529471
http://dx.doi.org/10.3403/00013268U
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EN ISO 12100-1|, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic terminology,
methodology (ISO 12100-1:2003)

N ISO 12100-2:2003"), Safety of machinery — Basic concepts, general principles for design — Part 2: Technical
principles (ISO _12100-2:200

EN ISO 13732-1, Ergonomics of the thermal environment — Methods for the assessment of human responses to
contact with surfaces — Part 1: Hot surfaces (|SO_13732-1:2008)

EN ISO 14122-2:2001|, Safety of machinery — Permanent means of access to machines and industrial plants —
Part 2: Working platforms and walkways (SO 14122-2:2001)

EN ISO 14122-3:2001|, Safety of machinery — Permanent means of access to machines and industrial plants —
Part 3: Stairways, stepladders and guard-rails (SO _14122-3:2001)

SO 3864-1|, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for safety signs in
workplaces and public areas

SO 4309, Cranes — Wire ropes — Code of practice for examination and discard

NOTE Specific references may be added to this standard after the EN B-standards are completed.

3 Terms and definitions

For the purposes of this standard, the terms and definitions in EN 1070 and the following terms and definitions
apply:

3.1

working area

area, as intended by the manufacturer, where persons work at or operate conveyors under normal conditions
(inspection, maintenance and cleaning are excluded)

NOTE For manufacturers information relating to intended use, see Introduction “dialogue”.

3.2

traffic area

area, as intended by the manufacturer, which is accessible to or reachable by all persons without opening a guard,
activating a trip device or using additional means

NOTE For manufacturers information relating to intended use, see Introduction “dialogue”.
3.3

transport area

area or space required by the moving element of a conveyor and its load

NOTE For manufacturers information relating to intended use see Introduction “dialogue”.
3.4

traction element

power driven parts of a conveyor which move the loads directly or indirectly e.g. belts, chains, straps, wire ropes

NOTE Traction elements can also be carrying elements, e.g. the chain of a drag chain conveyor.

1) EN ISO 12100-2:2009 is impacted by EN ISO 12100-2:2003/A1:2009, Safety of machinery — Basic concepts, general
principles for design — Part 2: Technical principles — Amendment 1 (SO _12100-2:2003/Amd 1:2009).

Documents

Document Sharing Hub

8

Full document details: BS EN 619:2002+A1:2010


http://dx.doi.org/10.3403/02925544U
http://dx.doi.org/10.3403/02925544
http://dx.doi.org/10.3403/02925556
http://dx.doi.org/10.3403/02925556
http://dx.doi.org/10.3403/30024784U
http://dx.doi.org/10.3403/30192247
http://dx.doi.org/10.3403/02300241
http://dx.doi.org/10.3403/02300241
http://dx.doi.org/10.3403/02300265
http://dx.doi.org/10.3403/02300265
http://dx.doi.org/10.3403/30197378U
http://dx.doi.org/10.3403/03121368U
http://dx.doi.org/10.3403/01356105U
http://dx.doi.org/10.3403/02925556
http://dx.doi.org/10.3403/02925556
http://www.avadocuments.com/doc/bs-en-619-2002-a1-2010
http://www.avadocuments.com/doc/bs-en-619-2002-a1-2010

BS EN 619:2002+A1:2010
EN 619:2002+A1:2010 (E)

3.5
carrying element
parts of a conveyor which carry the loads

NOTE Carrying elements can also be traction elements, e.g. the chain of a drag chain conveyor.

3.6

belt conveyor

conveyor with an endless belt acting as a carrying and traction element. The belt is supported by rollers or slides
on a surface (Figure A.1)

3.7
chain conveyor
conveyor with single or multiple strand, endless chains

3.71
drag chain conveyor
conveyor with chains as traction or carrying elements (Figure A.2), possibly with pushers attached to the chains

3.7.2

plate or link conveyor

conveyor with chains as traction elements and rods, battens, plates, or troughs as carrying elements for holding
loads (Figure A.3)

3.8

single strand drag chain conveyor

conveyor with a single strand chain or wire rope in a duct beneath or above the ground as a traction element
directly connected with transport cars (Figure A.4)

3.9

overhead conveyor

conveyor in which carrying elements are hanging on overhead tracks and are attached e.g. directly to either the
traction chains or ropes or to separate trolleys powered by chain driven pusher dogs (Figure A.5)

3.10

swing tray, fixed tray and similar conveyors

conveyor in which the carrying element is attached with one or more chain strands that run in parallel as traction
elements (Figure A.6)

3.11
roller conveyor, wheel conveyor and ball transfer table
conveyor in which some or all of the rollers, wheels or balls are driven (Figure A.8) or can rotate freely (Figure A.7)

3.12
self-propelled overhead conveyor
overhead conveyor with individually driven carrying elements (Figure A.9)

3.13

transfer car

mechanically guided car for transferring unit loads which is taken from a conveyor, pushed laterally and delivered
to another conveyor or to another device (Figure A.10).

3.14

vertical transfer device

device with raising or lowering movements of more than 200 mm in the path of conveyors in which unit loads can
be transferred from one defined level to one or more defined levels by a carrying element (Figure A.11)

NOTE These are not to be considered as goods lifts according to EN 81-3.
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3.15

horizontal transfer device

permanently installed unit in the path of conveyors which diverts the unit loads at the same conveying level in a
direction deviating from the original conveying direction e.g. turntable (Figure A.12)

3.16

competent person

designated person, suitably trained and qualified by knowledge and practical experience, and provided with the
necessary instructions to enable the required task to be carried out safely

4 Hazards
The most important hazards are given in this clause. For a full list of hazards, see Annex B.

NOTE The hazards described below usually occur in conveyor installations in combination, e.g. crushing, shearing and
drawing-in points in the case of conveyors with pusher dogs.

4.1 Mechanical hazards

Common examples of mechanical hazards are shown in Annex C.

4.1.1 Crushing and shearing hazards

Hazards may occur where parts can be moved against one another or against fixed parts or past one another or
past other fixed parts so that persons or parts of their bodies can be crushed or sheared (e.g. Figures C.1 and C.2).

4.1.2 Entanglement hazards

Hazards may occur where projecting sharp edges, teeth, wedges, screws, lubricating nipples, shafts, shaft ends or
the like move so that persons, parts of their bodies or their clothing can be caught and carried along.

41.3 Drawing-in hazards

Hazards may occur where parts move so that a constriction is formed in which persons, parts of their bodies or
their clothing can be drawn in.

Examples of drawing in points are as follows:

— between the traction or carrying elements or attached pushers and fixed parts of the conveyor or of the
surroundings (e.g. Figures C.4 and C.5);

— at the traction or carrying elements in the area of direction changing points;

— between the traction or carrying elements and supporting rollers, if the traction or carrying element cannot
deviate by at least 0,05 m upwards (e.g. Figure C.3a));

— at contact points of pushers on slide ways;
— at transfer points of conveyors as well as at chutes, roller and gravity tables (e.g. Figures C.3b) and C.3c)).

4.1.4 Impact hazards

Hazards may occur where parts move in relation to persons so that injury of persons or parts of their bodies is
caused by impact (e.g. Figure C.6).
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4.1.5 Falling objects

Hazards may occur as a result of falling of the machine or parts of the machine or unit loads.

4.1.6 Slip, trip and fall hazards

Hazards may occur e.g. depending on design of gangway and platforms.

4.2 Electrical hazards

Electrical hazards may arise e.g. from:

— direct or indirect contact with live parts as a result of damage to insulation;
— from electrostatic charging (due to the nature of the material);

— incorrect isolation switching of the supply to the system or individual sections and as a result of material or
moisture ingress into electrical systems.

4.3 Hazards due to thermal influences
4.3.1 Thermal hazards may arise from touching heat sources.

4.3.2 Health-damaging effects may result from a hot or cold working environment.

4.4 Hazards due to neglecting ergonomic principles in machine design
Hazards may arise e.g. from:
— poor design of control devices and working places;

— overstress of personnel with regard to speed and effort.

4.5 Hazards caused by failure of energy supply, breaking down of machinery parts or other
functional disorders

4.51 Hazards can occur in the case of failure of energy supply if conveyors or loads reverse or fall back
unintentionally. If rollers break on a self propelled overhead conveyor, the trolley can derail.

4.5.2 Hazards due to component failure may occur e.g. breakage of roller on a self propelled overhead conveyor
which can cause the trolley to fall.

4.5.3 Hazards may arise as a result of unexpected ejection of machine parts or fluids e.g. failure of hydraulic or
pneumatic components.

4.5.4 On large installations, hazards, e.g. hydraulic, pneumatic, electrical, mechanical, may arise due to incorrect
assembly on site as a result of inadequate erection or assembly instructions.

5 Safety requirements and/or measures

Machinery shall comply with the safety requirements and/or measures of this clause and in addition with
%) EN ISO 12100-1 and EN I1SO 12100-2 (il for hazards relevant but not significant which are not dealt with in this
standard.
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Where for safety reasons areas containing continuous handling equipment are completely enclosed, entrance into
this area shall only be possible via interlock gates. This interlock shall give a stop command when actuated.
Restarting of the equipment shall only be under control of those persons utilising a key dependence system.

When stopping occurs by e.g. tripping of safety devices, buffers, end stops, the stopping distance shall be as short
as possible but compatible with the safety of the system.

5.1 Measures for protection against mechanical hazards
5.1.1 Measures for protection against crushing and shearing hazards

5111 General

In the working and traffic area danger zones between powered and fixed components of horizontal or vertical
transfer points, feed points, diverting points, horizontal and vertical transfer devices and gates shall be
safeguarded. This shall be achieved e.g. by providing a continuous maximum gap of 5 mm between moving and
fixed components (see Figure D.1).

Alternatively, the danger zones shall be safeguarded e.g. by fences (wire mesh in accordance with EN 294),
interlocking doors or gates or trip devices (photo electric devices, pressure sensitive mats). If the load creates a
danger zone, its most unfavourable position shall be taken into account.

See EN 1088, EN 1760-1 and prEN 61496-2:1997.
NOTE See also EN 953.

51.1.2 Enclosed units

Loading and unloading openings of enclosed units shall be designed in such a way that they prevent access to
danger areas. If they are not, danger areas shall be safeguarded by inlet or outlet tunnel guards or interlocking
guards as defined in 3.2 of . If the load creates a danger zone its most unfavourable position shall be
taken into account. Tunnel guards shall be dimensioned using for guidance. An example of protective
devices at loading and unloading openings is shown in Figure D.2.

5.1.1.3 Lateral safety distances for conveyors

In the working and traffic area danger zones (as identified by risk assessment) between conveyed loads and fixed
adjacent objects shall be avoided by minimum gaps in accordance with Table 1 of EN 349:1993 or shall be
safeguarded e.g. by trip devices.

5.1.1.4 Lateral safety distances for all overhead conveyors

In the working and traffic areas, a lateral minimum gap of 0,5 m up to a height of 2,5 m above the standing surface
of persons shall be maintained between the conveyors, their loads and fixed objects in the surroundings (see
Figure D.3).

5.1.1.5 Specific lateral safety distances for self-propelled overhead conveyors

Outside the working and traffic area, a continuous safety space in which persons can find protection from
approaching vehicles shall be present at least on one side next to each transport area of rail-mounted overhead
conveyors. The safety space shall be at least 2,5 m high and 0,5 m wide (see Figure D.3).

Fixed obstructions in the safety space of a self-propelled overhead conveyor with a maximum speed of 1,0 m/s are
permitted if safety spaces of at least 1 m long by 2,5 m high by 0,5 m depth are located at maximum intervals of
10 m (see Figure D.4).
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5.1.1.6  Safety distances under self-propelled overhead conveyors

The following safety distances shall be maintained under self-propelled overhead conveyors, including the
suspended conveyed materials, in the working and traffic area down to the floor or up to fixed objects:

— atleast 0,12 m between the ground and mobile units in the working and traffic area (see Figure D.5);

— atleast 0,5 m, above parts of structures or machines and above other traffic and transport means which move
under self-propelled overhead conveyors where persons can be injured by crushing hazards (see Figure D.6);

— atleast 2,5 m above permanent work places and traffic routes for persons (see Figure D.6) provided no other
safety measures are taken, e.g. underguarding with a minimum height of 2,1 m.

5.1.1.7 Safety distances between mobile units of self-propelled overhead conveyors

In working and traffic areas the carrying elements of self-propelled overhead conveyors shall be stopped so as to
leave a clearance in the direction of travel between two mobile units and/or their loads of at least 0,5 m up to a
height of 2,5 m above the floor of the working level of the personnel (see Figure D.5). Swinging of the mobile units
shall be taken into account.

Where these safety conditions are not achieved e.g. incline/decline areas of overhead conveyors then guarding,
e.g. handrail, fences, etc shall be provided according to Table 4 of EN 294:1992.

5.1.1.8 Prevention of access beneath vertical transfer devices
Vertical transfer devices capable of being lowered to a height of less than 2,5 m shall be provided with means of

preventing access of persons to the area beneath the carrying elements and/or their loads. This may be achieved
e.g. by the provision of an interlocked door or guard.

5.1.1.9 Safety clearances in vertical transfer devices
For maintenance purposes above the lifting element of a vertical transfer device, a clear volume of
0,5mx0,6 mx0,8m high shall be provided by construction or ensured by a built-in blocking device. For

maintenance purposes below, these dimensions shall be 0,5 m x 0,6 m x 1,0 m high. If the accessible volume is
less than the dimensions above all maintainable components shall be reachable from the outside.

5.1.2 Measures for protection against entanglement hazards

Fixed guards as defined in 3.2 of EN 953:1997 shall be provided to prevent reaching entanglement danger zones.
5.1.3 Measures for protection against drawing-in hazards

5.1.3.1 Danger zones at transmission parts

In working and traffic areas, safeguards for hazards arising at rotating shafts and couplings, chains and chain
wheels, gears and power transmissions, belts, pulleys and rough moving surfaces shall be made by means of fixed

guards or interlocking guards and in accordance with the requirements of EN 294:1997, Table 4, EN 1088:1995,
3.2 and as defined in EN 953.

5.1.3.2 Drawing-in points at traction and carrying elements or pushing elements

In the working and traffic area drawing-in points, crushing and shearing points which arise because of the return of
the traction and carrying elements or because of the movement of the pushing elements shall be avoided by design
or safeguarded up to a height of at least 2,5 m.

Hazards are considered to be avoided by design if:
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— a safety distance of at least 0,05 m is maintained where there is a risk of fingers and hands being caught;
— a safety distance of at least 0,12 m is maintained where there is a risk of arms or feet being caught;

— a safety distance of 0,5 m is maintained where there is a risk of bodies being caught.

Drawing-in points shall be guarded e.g. by the use of:

— nip guards directly at the drawing-in point which shall have a gap of 5 mm at the most (see Figure D.7);
— plate guards directly below the tracks of pushers (see Figure D.8);

— other measures e.g. guards, such as covers, fences, barriers, tunnels or trip devices such as pressure
sensitive mats, photo electric devices. Safety distances shall be in accordance with EN 294:1992, Table 1.

5.1.3.3  Diverting points of traction elements

In the working and traffic area drums, wheels and rollers on which the traction elements are diverted by more than
3° and sprockets shall be protected by nip guards or fixed distance guards (see Figures D.7 and D.9).

5.1.3.4 Danger zones between drag chain conveyors and conveyed unit loads
In the working area, danger zones (see Figure C.2b)) between conveyed unit loads and fixed parts between the

chains of drag chain conveyors shall be safeguarded e.g. by complete panelling of the area above cross beams
close below the transport level.

5.1.3.5 Wheels or rollers of tow carts
In the working and traffic areas wheels or rollers of tow carts moved by conveyors shall be arranged or protected
so that foot injuries are prevented. Tow carts shall be designed in such a way that the measures are in accordance

with those given in Figure D.10. If the drawing-in hazard extends to the full width of the tow cart the protection shall
cover this width.

5.1.3.6 Rollers of overhead conveyors

In working and traffic areas rollers moving in tracks at a height less than 2,5 m above the ground shall be protected
e.g. by wheel guards or other guards (see Figure D.11).

5.1.3.7 Contact points on driven roller conveyors
In the working and traffic area contact points between the drive element and driven rollers or pressure rollers area

on driven roller conveyors shall be safeguarded by fixed guards (see Figure D.12). For a free space between
rollers of less than 8 mm safeguarding is not required on the topside.

5.1.3.8 Drawing-in points on driven roller conveyors

In the working and traffic area drawing-in points at belt, sprocket or chain drives of driven roller conveyors shall be
safeguarded by fixed guards (see Figure D.13).

5.1.3.9 Danger zones between roller conveyors and conveyed unit loads

In the working area danger zones at roller conveyors between conveyed unit loads and rollers shall be safeguarded
e.g. by panelling the space between the rollers by filling pieces or plate covers which are brought up to the roller so
that a gap of 5 mm at the most remains (see Figure D.14).
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5.1.3.10 Drawing in points at supporting rollers

Drawing in points between carrying and traction elements and supporting rollers of belt conveyors shall be
safeguarded if the carrying and traction elements cannot be deflected by at least 0,05 m upwards.

Supporting rollers of belt conveyors at working areas, e.g. picking stations, shall be covered completely.
5.1.4 Measures for protection against striking/collision hazards

5.1.4.1 Cross over passageways

In working and traffic areas it shall be ensured that persons crossing conveyors are not endangered by the moving
conveyed loads.

The hazards and risks at the crossing points shall be assessed taking account of the speed and frequency of the
conveyed loads together with the frequency of use by persons and the position of the crossing point. One or more
safety measures shall be provided as appropriate, e.g.:

— cross over with infill plates;

— bridge;

— trip devices e.g. opto-electronic devices (see prEN 61496-2:1997) or pressure sensing mats (EN_1760-1);

— interlocking guards;

— stop/start devices.

In any event, it shall be ensured that machinery can only be restarted by the voluntary actuation of a control
provided for this purpose.

5.1.4.2 Prevention of access to danger zones

Access to specific danger zones which may arise by conveying elements such as transfer cars or vertical transfer
devices shall be prevented (see 5.1.1.1 and 5.1.4.6). Where it is foreseeable that conveyor load entry/exit points
may be misused to gain access to danger zones, access shall be prevented or deterred in accordance with a risk
assessment.

Appropriate safeguarding measures shall be provided (see Annex F).

5.1.4.3 Crossings of fixed track conveyors and other means of transportation

If there is a risk of collision between power driven fixed track conveyors such as transfer cars or self propelled
overhead conveyors and other devices of the system at crossings, measures which counteract the risk of collision
shall be provided:

— in the case of transfer cars with automatic control or controlled from a central position, crossings in the
transport area shall be provided with automatic cut-off or barriers;

— on the case of self propelled overhead conveyors at crossings in transport areas, devices shall be provided
which prevent simultaneous driving over the crossing such as signal devices for mutual communication or
control devices for stopping the driving mechanisms.
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5.1.4.4 Path of mobile conveyors or tow carts

If the path of power driven mechanically guided, mobile conveyors or tow carts connected to traction elements is
arranged in the working and traffic areas, there shall be devices which protect persons against the dangers caused
by approaching mobile units. Such protective devices are, for instance:

— automatically acting trip devices which stop the mobile unit when an obstruction is encountered or approached;

— mechanical device which separates the cart from the traction element in case of collision.

5.1.4.5 Crossings of self-propelled overhead conveyors and traffic areas

In the working and traffic area a lateral safety distance of at least 1,0 m shall be maintained for self-propelled
overhead conveyors when the transport area passes by doors, gates, passages or stairway exits.

5.1.4.6 Transport area of transfer cars

The transport area of power driven transfer cars shall be separated from working and traffic areas by fencing at
least 2,0 m high and/or other means e.g. trip devices to prevent personnel from entering the danger areas or to be
endangered by the movement of the transfer cars. For prevention of access through or on conveyors leading to
these areas see 5.1.4.2.

Opening of access doors shall be interlocked with all dangerous movements of the machine.

If separation of the transport area from working and traffic areas is not possible, safety measures shall be provided
on transfer cars and connected conveyors preventing persons from being injured, e.g.:

— for transfer cars, trip devices, either mechanically actuated (e.g. extended sensors or extended suspended
flaps or bumpers) or non-mechanically actuated (e.g. ultrasonic or laser equipment);

— interfaceing conveyors, deterring devices or continuous frontal guards parallel to the travel of the car.

For examples of such protective measures see Figure D.17.
5.1.5 Measures for protection against hazards due to falling objects
5.1.5.1 Measures for protection against falling of the equipment or parts of it

5.1.5.1.1 Falling of load holding devices or counterweights

In the working and traffic area measures shall be provided to protect persons against falling of load holding
devices, take up devices or counterweights. Possible measures are:

— guards preventing access to the area beneath the load holding device, take up device or counterweight;

— safety gear or mechanical stops which guarantee a vertical clearance of at least 2,5 m.

5.1.5.1.2 Parts which can be hinged

Parts of conveyors which can be hinged shall remain in the raised position so as to avoid unintended fall back, e.g.
by mechanical latches, springs or hydraulic counterbalance devices. In the raised position feeding of loads shall be
prevented.

5.1.5.1.3 End stops on conveyors

At any end of tracks and rails end stops shall be fitted taking energy into account. For those line sections in which
maintenance work has to be performed on carrying elements, manually operated end stops shall be provided.
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5.1.5.1.4 Dropping and/or derailing of rail guided conveyors

Rail guided conveyors such as transfer cars, selfpropelled overhead conveyors and overhead conveyors shall be
provided with measures against derailing and/or dropping. Measures may be:

— supporting devices ( e.g. in case the axles of rollers become insufficient);

— designs of rails.

5.1.5.1.5 Loosening of trolleys

The unintended loosening of trolley couplings or suspension gear shall be prevented (e.g. by fasteners protected
by lock nuts or taper pins).

5.1.5.1.6 Interruptions of tracks of overhead conveyors

In the case of overhead conveyors at points of interruption of tracks, e.g. switches or transfer points, there shall be
devices which prevent the falling of trolleys. Measures may be:

— appropriate electrical interlocking systems complying with category 1 of EN 954-1|;
— automatically acting mechanical end stops;
— mechanical interlocking systems complying with category 1 of EN 954-1|; or

— combinations of this measures.

5.1.5.1.7 Transfer devices of overhead conveyors

For all types of overhead conveyor systems with transfer devices, transfer shall not take place until the transfer
device is confirmed in position. This shall be ensured e.g. by mechanical or electrical control with:

— position controls;

— profile controls of the edges of the transfer devices;

— interlocking systems complying with category 1 of .

5.1.5.1.8 Switching off for vertical transfer devices

If vertical transfer devices are equipped with safety gear or with more than one lifting element for the load holding

device without safety gear, these shall be installed so that power is removed from the equipment on actuation of
the safety gear or on breakage of any single lifting element.

5.1.5.1.9 Lowering speed for hydraulic and pneumatic powered vertical transfer devices

Hydraulic and pneumatic drive mechanisms of vertical transfer devices which are not intended to carry persons
shall be provided with protection to ensure that in the event of leaks in the line system, the transfer device is
controlled to a rate of not more than 1,5 times the operational lowering speed of the load (see Annex E).

The limiting of lowering speed may be achieved by:

— check valves arranged directly at the working cylinder;

— flow limiting valves, chokes, at the working cylinder, diaphragms.
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5.1.5.2 Measures for protection against falling of unit loads

5.1.5.21 General
In the working and traffic areas, particularly at horizontal transfer points, conveyors shall be installed so that
persons are not injured by falling conveyed load. Measures may be side guards and/or underguards such as rope

nettings, wire meshes, plates or barriers. These measures shall be designed to arrest the downward movement of
the rated load and support it.

5.1.5.2.2 Inclined conveying routes

The inclination of the conveying route and the type of the conveying element shall be designed so that sliding back
and/or unintentional dropping out of conveyed material is prevented.

5.1.5.2.3 Conveying rate of linked systems

In the case of linked systems, the conveying rate of the discharging part of the system shall be equal to or greater
than that of the delivering unit. Stations for manual unloading of loads shall be safeguarded against overfeeding.

For protection against overfeed of accumulating conveyors, chutes, hoppers, etc. blockage detectors shall be
provided to inhibit further supply until the blockage has been relieved.

Where hazards can occur at unloading points as a result of unit loads moving down inclines against stops,

arrangements shall be made to decelerate such unit loads prior to their reaching the offloading position taking the
specific conditions of the load into account.

5.1.5.2.4 Removable carrying elements for overhead conveyors or self propelled overhead conveyors

The safety factors in relation to the static load for the calculations for removable carrying elements shall be 2
against permanent deformation and 3 against breakage.

For wire ropes and roller chains the safety factor shall be 4 against breakage.

5.1.6 Measures for protection against hazards due to component failure

On inclined chain conveyors, the chain strands shall be guided so that they cannot bunch in the case of chain
breakage or reversing, e.g. by a blocking device.

5.1.7 Measures for protection against slipping, tripping and falling hazards

5.1.7.1  Shatfts, pits or passages through the ceiling

Shafts, pits or passages through the ceiling for conveyors shall be safeguarded, e.g. by guard-rail complying with
7.1 of EN 1SO 14122-3:2001.

51.7.2 Underfloor chains

In the case of conveyors with underfloor chains, the chain guidance slot in the working and traffic area shall not be
wider than 30 mm or be covered. The cover of the chain duct shall be laid flush with the floor.

5.1.7.3 Crossings on roller conveyors

All crossings serving as traffic routes directly on roller conveyors shall have a minimum infill tread width of 0,1 m
with an anti-slip covering (e.g. checkered plates, expanded metal, grids) having a total width of at least 0,5 m of the
roller conveyor section.
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5.1.7.4 Conveyors on which persons may travel

Belt and plate conveyors, as well as assembly pallets moved by floor mounted conveyors, on which persons travel
to perform their duties shall be designed so that the conveying speed is matched to the job to be performed and:

— conveying speed of 0,3 m/s is not exceeded when the conveyor is arranged at floor level; or

— conveying speed of 0,15 m/s is not exceeded, when the conveyor is arranged at 0,3 m maximum above floor
level; or

— the sides are safeguarded by panelled rail guards (see 7.1 of EN ISO 14122-3:2001)) with speed limitation of
0,5 m/s.

Other conveyors are not intended for this purpose.

5.1.7.5 Walkways, working platforms and passageways

The conveyor system shall be designed so that safe means of access are provided to control stations and work
places for operation, inspection, cleaning and maintenance.

Where equipment is not directly accessible from ground or floor, provision shall be made for carrying out
maintenance and repair work in such a way as to avoid putting employees at risk. If repair and maintenance is not
intended to be carried out from fixed platforms (see EN _ISO 14122-2:2001|) the design shall ensure that this is
possible by means of movable platforms, elevating platforms or scaffolding.

5.2 Measures for protection against electrical hazards

5.2.1 Electrical equipment

The electrical equipment of conveyors shall be provided in accordance with all applicable clauses of EN 60204-1),
together with the particular requirements below.

If the equipment is for use in electrical supply conditions outside the range of EN 60204-1:1997, 4.3 or
prEN 60204-11:1998, Clause 4, the manufacturer shall make any necessary design modifications, take any
necessary safety precautions and/or state any operational restrictions in the operating manual.

NOTE Electrical equipment includes materials, fittings, devices, appliances, fixtures, apparatus and the like, used as part
of, or in connection with, the electrical installation of the conveyor, including the means of isolation from the supply. This
includes electronic equipment, the means of disconnection from the supply and all wiring on and from the conveyor to the
means of disconnection from the supply.

5.21.1 Means of disconnection

Provision shall be made to prevent unexpected start-up and electric shock when work is being carried out on a
conveyor or its electrical equipment, see EN 1037 and 5.4 and 5.5 of EN 60204-1:1997. A disconnecting device
shall be provided which satisfies the requirements of EN 60204-1:1997, 5.3.2 a), b), ¢) or d) and 5.3.3.

If the conveyor is part of a system which is sub-divided into individual sections, each section having a discrete
supply, each individual section shall be capable of isolation from the supply to allow work to be carried out.

Where parts of the electrical equipment remain live after switching off the disconnecting device (e.g. due to
interconnections between sections of a conveyor system) such parts shall be marked, and/or identified and/or
protected against direct contact as appropriate (see 5.3.5 and 6.2 of EN 60204-1:1997).

5.2.1.2 Environment

The supplier shall select and install equipment which is suitable for the intended working environment. Enclosures
(cabinets, boxes, compartments) for the electrical equipment shall provide suitable protection e.g. where
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enclosures for electrical equipment are indoors, they shall have a minimum degree of protection of IP 22, for
motors IP 23 and when outdoors and subject to liquid penetration they shall have a minimum degree of protection

of IP 55 (see EN 60529).

Equipment shall be designed to withstand the vibration and bumping normally occurring on conveyors, without
failing to danger.

If the conveyor is intended for use in conditions outside the range of EN 60204-1:1997, 4.4, e.g. ambient
temperature, humidity, altitude, corrosive atmosphere, the manufacturer shall take account of this in the design.

5.21.3 Wiring practices

Wiring practices used in mechanical handling equipment and from mechanical handling equipment to the means of
disconnection from the supply, including any work carried out on site, shall meet the requirements of Clauses 13
and 14 of EN 60204-1:1997. This includes identification techniques and wiring methods used both inside and
outside enclosures. In particular, where practicable, wiring external to enclosures shall not be located in proximity
to combustible materials, or located where it may be subject to mechanical damage. Where this is unavoidable,
wiring shall be suitably protected, e.g. in armoured cable, rigid metal conduit, flexible conduit, electrical metallic
tubing, metal raceway or other suitable means.

5.2.2 Electrostatic charges

Hazards including shock and fire may be caused by electrostatic charges. If it has been identified that persons may
be directly or indirectly endangered by such charges, suitable protective measures shall be taken (e.g. earth
bonding, brush contact or discharge element for moving items, provision of suitably conductive conveyor belting
and pulleys).

NOTE Provisions for electrostatic hazards are under consideration by CENELEC/TC44X.

5.3 Safety requirements related to EMC
NOTE Subclause 5.3 is related to the Machinery Directive, Clause 8 to the EMC Directive.

The continuous handling equipment shall also have sufficient immunity to electromagnetic disturbances to enable it
to operate safely as intended and shall not fail to danger when exposed to the levels and types of disturbances as
specified in 61000-6-2. The manufacturer of the continuous handling equipment shall design, install and wire the
equipment and sub-assemblies taking into account the recommendations of the supplier(s) of the sub-assemblies,
to ensure that the effects of electromagnetic disturbances thereon shall not lead to unsafe operation and/or failure
to danger.

The following performance criteria shall be used to determine the result (pass/fail) of EMC immunity testing:
a) for those tests specified in EN 61000-6-2 the performance criteria as specified in EN 61000-6-2 shall apply;
b) with regard to all the performance criteria specified in EN_61000-6-2 (A, B etc.), there shall be no loss of

performance or degradation of performance which could lead to danger. In particular, the following loss of
performance or degradation of performance shall not occur:

— unexpected start-up (see EN 1037);

— blocking of an emergency stop command or resetting of the emergency stop function (see

EN 414 and EN 60204-1);

— inhibition of the operation of any safety/interlocking device, if chosen according to subclauses:

— 51.11,5.1.1.2,5.1.1.8;

— 5.1.31,51.3.2;
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— 56.1.4.1,5.1.4.3,5.1.4.4,5.1.4.6;
— 5.1.5.1.6,5.1.5.1.7;

— 5.1.5.2.3;

— b5.7.5,5.7.6;

— b5.7.7.3;

— 5.8.1,5.8.2,5.8.3;

— any reduction in fault detection capability of safety related control systems with electronic components
according to 5.7.7.1, as far as such systems have been chosen for safety/interlocking devices according
to the before mentioned clauses.

Information on measures to reduce the effects of electromagnetic disturbances on the continuous handling
equipment is given in EN 60204-1:1997, 4.4.2.

5.4 Measures for protection against hazards due to thermal influences

Where materials conveyed or any part of the equipment itself which, on contact with persons, can lead to burns or
scalds (e.g. the temperature of hot surfaces exceeds the values defined by [A) EN ISO 13732-1| &1 based on a one
second contact time), suitable measures shall be taken to prevent contact with the conveyed materials or with hot
surfaces e.g. screens, fixed guards, fixed distance guards.

5.5 Measures for protection against hazards generated by materials conveyed (contact with or
inhalation of harmful fluids, gases, mists, fumes and dust)

The European Standard EN 626-1 applies.
Equipment shall be designed and constructed for the intended environmental conditions (see Introduction).

If dangerous or harmful loads are to be conveyed, they shall be so enclosed as to prevent escape to atmosphere.
The housing shall be properly sealed and, where necessary, provided with a vapour or dust evacuation device.

Hot or hygroscopic loads shall be given special attention.

5.6 Measures for protection against hazards caused by neglecting ergonomic principles

In the case of loading and/or unloading by hand, the design of the conveyor (height, width, speed etc.) shall be in

accordance with ergonomic principles (see EN 614-1)).

5.7 Measures for protection against hazards caused by failure of energy supply, breaking down
of machine parts or other functional disorders

5.71 General
It shall be ensured that in the case of a power supply failure, all movements are stopped automatically. The
stopping distance shall be as short as possible but compatible with the safety of the system. Unpowered motion

shall be prevented. Further, no reverse movements of conveyed loads shall be possible and the overspeed
designed by the manufacturer shall not be exceeded.

5.7.2 Infeed of conveyed loads

In the case of a power supply failure, the infeed of conveyed loads shall be interrupted.
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5.7.3 Unintended reverse movement

Conveyors which create hazards due to reverse movement shall be designed so that unintended reversing is
prevented. Measures have to be taken in:

— swing tray conveyors, fixed tray conveyors;

— belt, chain belt, and chain and slat conveyors with steep angles of incidence;

— overhead conveyors with traction chains if the upwards and downwards moving strand have a total height
difference of 4 m and a load of at least 25 kg/m and the chains are not self-blocking towards all levels after
breakage.

Reverse movement can be prevented e.g. by:

— mechanical braking systems; or

— anti run-back devices.

5.7.4 Inclined conveyed sections/unintended movement

Conveyors with conveying sections inclined in the conveying direction shall be set up so that they are held on
failure of the drive, e.g. by a braked motor.

5.7.5 Overload of tow trolley systems
Main and auxiliary sections in tow trolley systems shall be equipped with load limiting devices (with or without
motor cutoff) which are triggered when the permissible traction force is exceeded, i.e. independently of the
overload protection of the electrical circuit.

If several drives work in a group, the entire group shall switch off when the load limiting device of one of the drives
is triggered.

5.7.6 Overload protection system of vertical transfer devices

A vertical transfer device shall be equipped with an overload protection system if the rated capacity is more than
1 000 kg and the mass of the load is not known prior to reaching the equipment.

Requirements are in particular:
— the overload protection shall be designed in accordance with EN 954-1| and shall meet at least category 1;

— the overload protection shall stop all movements of the equipment as soon as the load exceeds the rated
capacity to prevent the equipment from operating outside the load limit;

— the overload protection shall override the control of the system concerned until the overload has been
removed,;

— the overload protection shall give a visual or audible signal when it stops the movements.
5.7.7 Controls and control systems

5.7.7.1  Controls and circuits for safety purposes

Controls and circuits for safety purposes shall be in accordance with EN 954-1 and shall meet at least category 1
requirements.
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