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Foreword

ISO (the Infernational Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of preparing International
Standards is normally carried out through ISO technical committees. Each member
body interegted in a subject for which a technical committee has been established has
the right to| be represented on that committee. International organizations, govern-
mental and|non-governmental, in liaison with ISO, also take part in the work. 1SO
collaborateq closely with the International Electrotechnical Commission (IEC) on all
matters of ¢lectrotechnical standardization.

The main tapk of ISO technical committees is to prepare International Standards. In ex>
ceptional circumstances a technical committee may propose the publication of\a
Technical Report of one of the following types:

— typg 1, when the required support cannot be obtained for the publication of an
Internatipnal Standard, despite repeated efforts;

— typd 2, when the subject is still under technicai developmgntor where for any
other redson there is the future but not immediate possibility ef.an agreement on an
Internatipnal Standard;

— typq 3, when a technical committee has collected'data of a different kind from
that whigh is normally published as an Internatiomal’\Standard (‘‘state of the art’’, for
example].

Technical Rpports of types 1 and 2 are subject to review within three years of publica-
tion, to decide whether they can be\ transformed into International Standards.
Technical Rpports of type 3 do not nécessarily have to be reviewed until the data they
provide are onsidered to be no lohger valid or useful.
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ISO/TR 12100-2 :

In its resolution 6 (November 1991), Technical Committee ISO/TE 199
machinery, endorsed the contents of European Standard EN 292-2:: 1991 p

1992 (E)

Safety of
repared by

Technical Committee CEN/TC 114, Safety of machinery. It fécbmmended [further that

this European Standard be published as an 1ISO Technical Report of type 2

and be im-

plemented with the highest priority throughout ISO/IEC and publicized gs widely as

possible.

This document is being issued in the type 2 Technical Report series of publitations (ac-
cording to part 1 of the ISO/IEC Directives) as’a ‘’prospective standard for| provisional
application” in the field of safety of machinery because there is an urgeht need for
guidance on how standards in this field\should be used to meet an identified need.

This document is not to be regarded as an “International Standard”’. It is pfoposed for

provisional application so that information and experience of its use in pracit

ice may be

gathered. Comments on the'content of this document should be sent to tHe ISO Cen-

tral Secretariat.

A review of this type 2 Technical Report will be carried out not later than [three years
after its publication with the options of : extension for another three years;|conversion

into an International Standard; or withdrawal.

ISO/TR-12100 consists of the following parts, under the general title
machinery — Basic concepts, general principles for design:

— Part 1: Basic terminology, methodology

— Part 2: Technical principles and specifications

Safety of

Annexes A, B, C and D of this part of ISO/TR 12100 are for information pnly.
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sta

s European Standard was approved by, CEN on 1991-09-20
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ch stipulate the conditions<for giving this European Standard the

tus of a national standard without any alteration.
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CEN member.

and biblyographical
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references concerning such natiofal
application to the Central Secretariat or|to

This European Standard exists in three
Gerjman). A versdor’ 11n any other language made by translation under the
regponsibility~of’ a CEN member 1into 1i1ts own Jlanguage and notified to fhe

Central Secreétariat has the same status as the official versions.

official versions (English, Frenth,

CEN
Fan
Ne

members are the national standards bodies of Austria, Belgium, Denmark,
landy~ France, Germany, Greece, Iceland, 1Ireland, Italy, Luxembourg,
hertands, Norway, Portugal, Spain, Sweden, Switzerland and United KingdoT.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europdisches Komitee fir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels
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Foreword
This standard has been prepared by CEN/TC 114/WG 1 "Basic concepts".

of this standard deals with "Basic terminology, methodology" (see clause 0

L} g oo M L e e Aabailad seremlacandd )
AUCLIOIT 105 [MOfe uciLali®u TApiIallallVin ).

NOTE: At several places EN 292-2 refers to specific clauses of
EN 60 204-1:1985 "Electrical equipment of industrial machines, Part 1 - General

requirements”.

It is important to note that this electrical standard has undergone a major Tevision
and that a draft prEN 60 204-1 "Safety of machinery - Electrical equipment of
machines, Part 1 - General requirements" should be submitted 6. the |Unique
Acceptance Procedure (UAP) in 1991. It is therefore likely that, by the ‘time EN 292 is
in use, there will be a new version of EN 60 204-1 available which 'should be uged.

To avoid confusion in the interim period, the table below indicates the subclquses of
EN 292-2 which refer to EN 60 204-1:1985 (column 1) <and the corresponding
subclauses of EN 60 204-1:1985 (column 2) and prEN 60-204-1:1991 (column 3).

Table 1
EN 292-2, § : EN 60 204-1:1985, § : prEN 60 204-1:1991/ § ﬁ
3.4 51.2.3 6.4
3.7.11 54.t058,6, 7, 8 7.5 and 8 to 13
3.9 5.1 6
5.2 7.2
5.3 7.3
5.4 3.1 18
5.5.1.c) 3.2 19
6.1.1 5.6.1 9.2.5.4 and 10.7
6.2.2 5.6.2 5.3

0 Introduction

This_standard has been produced to assist designers, manufacturers and other interested
bodies to interpret the essential safety requirements in order to achieve conformity with
European Legislation on machinery safety.

It is the first in a programme of standards produced by CEN/CENELEC u. der mandates from
CEC and EFTA. This programme has been divided into several categories to avoid
duplication and to develop a logic which will enable rapid production of standards and easy
cross-reference between standards.
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The hierarchy of standards is as follows :

a) Type A standards (fundamental safety standards) giving basic concepts, principles for
design, and general aspects that can be applied to all machinery.

b) Type B standards (group safety standards) dealing with one safety aspect or one type of
safety related device that can be used across a wide range of machinery :

- type Bl standards on particular safety aspects (e.g. safety distances, surface
temperature, noise),

- type B2 standards on safety related devices (e.g. two-hand controls; interlocking
devices, pressure sensitive devices, guards).

c¢) Type C standards (machine safety standards) giving detailed safety requirements for a
particular machine or group of machines.

The primary purpose of EN 292 is to provide designers, manufacturers, etc. with an| overall
framework and guidance to enable them to produce machines that are safe for their intended
use. It also provides a strategy for standard makers producing type C standgrds, in
conjunction with ENV .. ... "Terminology" and EN 414 "Rules.for the drafting and prese¢ntation
of safety standards". In addition, this strategy is also a useful guide for designers and
manufacturers of machines when no C standard exists ) it can also assist designers to|use the
type B standards to best advantage and to prepare the construction file.

The programme of standards is continuously evolving and some clauses of EN 292 3re now
the subject of type A or B standards being prepared. Where such a type A or B standard
exists, a reference to this standard will be.added to the relevant clause heading of EN 292. It
is intended that, where another type ‘A’or a type B standard covering a specific clause of
EN 292 exists, it takes precedence over EN 292,

NOTE : In particular, any definition of term(s) given in other type A or in fype Bl |
and B2 standards has precedence over the corresponding definition given in EN 292.

EN 292 consists of two parts :

- Part 1 "Safety_of machinery - Basic concepts, general principles for design|- Basic
terminology,- methodology" expressing the basic overall methodology to be followed
when producing safety standards for machinery, together with the basic terminology
related to\the philosophy underlying this work,

- Part 2 "Safety of machinery - Basic concepts, general principles for design - Technical
principles and specifications" giving advice on how this philosophy can be appli¢d using
available techniques.

all purpose—o 02 is to provide manufacture gne : A strategy
or framework necessary to achieve conformity with the European Legislation in the most
pragmatic way. An essential element in this process is an understanding of the underlying
legal framework, which is expressed in the essential safety requirements of the Machinery
Directive and the equivalent EFTA agreements. Therefore, it has been decided to reprint
annex [ of the Directive 89/392/EEC as an annex to EN 292-2.
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It is intended to revise EN 292 at an early date to take account of subsequent standards and

legislation.

1 Scope

This European standard defines technical principles and specifications to help designers and
manufacturers in acmevmg safety in the desxgn of machmery (see 31 in EN 292-1) for

havmg sxrmlar hazards.

Parts 1 and 2 should be used together when considering the solution to a specific p

other type A standards or type B and C standards.

[t is recommended that this standard is incorporated in training courses or in mar
convey technical principles and specifications to designers, getc:
2 Normative references

[his European Standard incorporates, by dated.on'undated reference, provisions fror
fhe publications are listed hereafter. For dated references, subsequent amendment:
fevisions of any of these publicationsapply to this European Standard only
ncorporated in it by amendment or revision. For undated references the latest editior]

bublication referred to applies.

EN 292-1 Safety of machinery, - Basic concepts, general principles for design - F
Basic terminology, methodology

EN 294 Safety of machinery - Safety distances to prevent danger zones being i
by the upper limbs

EN 349 1) Safety—of machinery - Minimum distances to avoid crushing of parts
human body

EN 418 2) Safety of machinery - Emergency stop equipment - Functional aspects

roducts

roblem.

They can be used independently of other documents, or as a basis for the preparjtion of

EN 292-2 in conjunction with part 1 would also assist in a preliminary assessrhent of
machines with regard to their safety, where there is no relevant type-C standard availhble.

uals to

n other

publications. These normative references are cited at the appropriate places in the téxt and

5 to or
when
| of the

fart 1 :

reached

of the

EN.. ... Safety of machinery - Guards (fixed, movable.)
EN.. .. 4) Safety of machinery - Two-hand control device
EN.. ... ) Safety of machinery - Pressure sensitive safety devices - Mats and floors

1) Draft standard submitted to CEN/CENELEC inquiry in 1991.
2) Draft standard submitted to CEN/CENELEC inquiry in 1991.
3) Draft standard prepared by CEN/TC 114/WG 11.

4) Draft standard prepared by CEN/TC 114-CLC/TC44X/JWG7.
5) Draft standard prepared by CEN/TC 114-CLC/TC44X/JWGS.
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EN.. ... 5) Safety of machinery - Interlocking devices with and without guard locking -

General principles and specifications for design

EN.. .. 7 Safety of machinery - Principles for the design of safety related control systems

EN.. .. 8) Safety of machinery - Safety requirements for fluid power systems and
components - Hydraulics

EN.. ... 9) Safety of machinery - Safety requirements for fluid power systems and
components - Pneumatics

EN.. ... 10) Safety of machinery - Electrosensitive protective devices
Part 1 : General requirements

EN.. .. 11) Safety of machinery - Ergonomic design principles
Part 1 : Terminology and general principles
Part 2 : Interaction between machinery design and work ‘tasks

EN.. ... 12) Safety of machinery - Ergonomic requirements and“data for the design ¢f

displays and control actuators

Part 1 : Human interaction with displays and control actuators
Part 2 : Displays

Part 3 : Control actuators

EN 50 020:1977/A1:1979/A2:1985 Electrical apparatus for potentially explosive atmosj
Intrinsic safety "i"

EN 60 204-1:198513) Electrical equipment of.industrial machines
Part |1 : General requirements

ISO 447:1984 Machine tools - Direction, of operation of controls

3 Risk reduction by design
Risk reduction by design consists in following actions, used separately or combined :

- avoiding or reducing as many of the hazards as possible by suitable choice o
features (see 3:1\to 3.9), and

- limiting-persons exposure to hazards by reducing the need for operator inter
in danger zones (see 3.10 to 3.12).

3.1 Avoiding sharp edges and corners, protruding parts, etc.

In<se far as their purpose allows, accessible parts of the machinery shall have ng

bheres -

[ design

vention

b sharp
and no

edges, no sharp angles, no rough surfaces, no protruding parts likely to cause injury,

openings which may "trap" parts of the body or clothing. In particular, sheet metal edges
shall be deburred, flanged or trimmed, open ends of tubes which may cause a "trap" shall be

capped, etc.

6) Draft standard prepared by CEN/TC 114/WG 10.

7) Draft standard prepared by CEN/TC 114-CLC/TC44X/JWGS6.
8) Draft standard prepared by CEN/TC 114/WG 12.

9) Draft standard prepared by CEN/TC 114/WG 12.

10) Draft standard prepared by CLC/TC 44X/WG 2.

11) Draft standard prepared by CEN/TC 122/WG 2.

12) Draft standard prepared by CEN/TC 122/WG 6.

13) See Foreword.
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3.2 Making machines inherently safe by virtue of :

- the shape and the relative location of their mechanical component parts ; for
instance, crushing and shearing hazards are avoided by increasing the minimum space
between the moving parts, such that the part of the body under consideration can enter
the gap safely, or by reducing the gap so that no part of the body can enter it
(see EN 349 "Minimum distances to avoid crushing of parts of the human body" and EN
294 "Safety distances to prevent danger zones being reached by upper limbs").

- the limitation of the actuating force to a sufficiently low value, so that the plement
does not generate a mechanical hazardi4),

- the limitation of the mass and/or velocity of the movable elements).and hfnce of
their kinetic energy 15,

- the limitation by design of noise and vibration,

- etc.

B.3 Taking into account design codes, data about material properties and, in A more

general way, all professional rules regarding machine design and construction

(e.g. calculation rules, etc.)

a) Mechanical stresses :
For example :

- stress limitation by implementation of correct calculation, construction and
fastening methods as regards, for example, bolted assemblies, welded assemblifs, etc.,

- stress limitation by overload prevention, ("fusible” plugs, pressure-limiting|valves,
breakage points, torque-limiting devices, etc.),

- avoiding fatigue\in elements under variable stresses (notably cyclic stresses

- static and dynamic balancing of rotating elements.
b) Materials*

Ferexample, consideration of :

-/ material properties,

- corrosion, ageing, abrasion and wear,

- material homogeneity,

to. icity of materials.

14) When such a limitation does not hinder the intended function.
15) When such a limitation does not hinder the intended function.
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3.4 Using inherently safe technologies, processes, power supplies
For example :

- on machines intended for use in explosive atmospheres :

fully pneumatic or hydraulic control system and actuators, or
"intrinsically safe" electrical equipment (see EN 50 020),

991

- electrical supply under "functional extra-low voltage" (see 5.1.2.3 of EN 60 204-116)),

- use of fire resistant and non-toxic fluids in hydraulic equipment of machires.

3.5 Applying the principle of the positive mechanical action of a compornent on another

component

If a moving mechanical component inevitably moves another component along with i
by direct contact or via rigid elements, these components are said to be connected

, either
in the

positive mode (or positively). The same applies to a component which prevemts any

movement of another component purely by virtue of its presence.

On the contrary, where a mechanical component moves and thus allows another one f
freely (by gravity, by spring force, etc.), there is no_ pésitive mechanical action of 1
one on the other one.

3.6 Observing ergonomic principles (See also draft standards prepared by CEN
"Ergonomics” and, among others, EN .. .."Ergonomic design principles!

0 move
he first

TC 122
and

EN .. .. "Ergonomic requirements and data‘for the design of displays and control actugators")

The observance of ergonomic principles in designing ‘machinery contributes to ing

reasing

safety by reducing stress and. physical effort of operator, and thus improving the

performance and reliability of the operation, thereby reducing the probability of erroj
stages of machine use.

Note shall be taken of these principles when allocating functions to operator and n
(degree of automation) jin the basic design.

Account shall betaken of body sizes likely to be found in European countries, strengy
postures, movement amplitudes, frequency of cyclic actions, to avoid hindrance,
physical or psychic damage.

All elemerits of the "operator-machine" interface such as controls, signalling or data

's at all

nachine

hs and
strain,

display

elements, shall be designed in such a way that clear and unambiguous interaction between

the operator and the machine is possible.

i Ng ergonomic aspects of machine design :

3.6.1 Avoiding stressful postures and movements during use of the machine, maintenance,
etc. (for instance by providing facilities to adjust the machine to suit the various operators,

etc).

3.6.2 Adapting machines, and more especially hand-held machines, to human effort and

displacement characteristics and to hand, arm, leg, ... anatomy.

16) See Foreword.
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3.6.3 Avoiding as far as possible noise, vibration, thermal effects (extreme temperatures),
etc.

3.6.4 Avoiding linking the operator’s working rythm to an automatic succession of cycles.

3.6.5 Providing local lighting on the machine for the illumination of the working area and of
adjusting, setting-up, and maintenance zones when the design features of the machine and/or
its guards render inadequate the ambient lighting of normal intensity ; flicker, dazzling,
$ i i i ; ftion of
he lighting source has to be adjusted, its location shail be such that it does not-cayse any
nazard to persons making the adjustment.

$.6.6 Designing, locating and identifying manual controls (actuators) so that.:

- they are clearly visible and identifiable and appropriately marked where necessary
(see 5.4),

- they can be safely operated without hesitation or loss of-time and without ambiguity,
(e.g a standard layout of controls reduces the possibility—of error when an operator
changes from a machine to another one of similar type having the same pattern of
operation),

- their location (for push-buttons) and their movement (for levers and handwheels) are
consistent with their effect (see ISO 447).

- their operation cannot cause additional Tisk.

here a control is designed and constructed to perform several different actions, hamely
here there is no one-to-one correspondence (e.g. keyboards, etc.), the action|to be
erformed shall be clearly displayed_and subject to confirmation where necessary.

ontrols shall be so arranged..that their layout, travel and resistance to operatipn are
ompatible with the action (to' be performed, taking account of ergonomic principles.
onstraints due to the necessary or foreseeable use of personal protection equipment (such
footwear, gloves, etc.) shall be taken into account.
3.6.7 Designing and-locating indicators, dials and visual display units so that :
- they fit within the parameters and characteristics of human perception,
- information displayed can be detected, identified and interpreted conveniently ; i.e.
long lasting, distinct, unambiguous and understandable with respect to the operators
requirements and the intended use,

-" the operator is able to perceive them from the control position,

- from the main control position, the operator is able to ensure that there are no
exposed persons in the danger zones ; if this is impossible, the control system shall be
designed and constructed so that an acoustic and/or visual warning signal is given
whenever the machinery is about to start and so that the exposed person has the time
and the means to take action to prevent the machinery starting up.
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3.7 Applying safety principles when designing control systems (see also EN .. ... "Principles
for the design of safety related control systems")

Insufficient attention to the design of machine control systems can lead to unforeseen and
potentially hazardous machine behaviour.

Typical causes of hazardous machine behaviour are :

- an unsuitable design or a deterioration (accidental or deliberate) of the control
system logic,

- a temporary or permanent defect or failure of one or several components| of the
control system,

- a variation or a failure in the power supply of the control system,

- a wrong design or location of controls.

Typical examples of hazardous machine behaviour are :

unintended/unexpected start up,

uncontrolled speed change,

failure to stop moving parts,

- dropping or ejection of a mobile part ofthe machine or of a workpiece claniped by
the machine,

- inhibition of safety devices.

Control systems shall be provided*with the means to enable operator interventions to be
carried out safely and easily ; this requires :

- systematic analysis of start and stop conditions,

- provision for spécific operating modes (e.g. start-up after normal stop, restaft after
cycle interruption or after emergency stop, removal of the workpieces contained in the
machine, operdtion of a part of the machine in case of a failure of a machine dlement,
etc.),

- cleardisplay of the faults when using an electronic control system and 4 visual
display‘unit,

- «taking into account the particular requirements of complex machinery.

B RZ3 B P DeNAaAVIO Q 00— feve i ’ c deSign
of control systems shall comply with following principles and/or methods, applied singly or
combined as appropriate to the circumstances :

3.7.1 The primary action for starting or accelerating the movement of a mechanism should
be performed by application or increase of voltage or fluid pressure, or, if binary logic
elements are considered, by passage from state 0 to state 1 (if state | represents the highest
energy state).

On the contrary, the primary action for stopping or slowing-down shall be performed by
removal or reduction of voltage or fluid pressure, or, if binary logic elements are considered,
by passage from state 1 to state 0 (if state | represents the highest energy state).
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3.7.2 The spontaneous restart of a machine when it is re-energized after power interruption,

if such a restart may generate a hazard, shall be prevented (for instance, by use o
maintained relay, contactor or valve).

f a self-

3.7.3 Component reliability considered as the basis of the integrity of the safety functions :
this principle is applied whenever, in order to fulfil a function, the miscarriage of which
would compromise safety (safety function), components are used which are able to withstand
all disturbances and stresses associated with the usage of the equipment in the conditions of

rintended—use;—for—the—period—of—time—fixed—for—the—use,—without—fattures—gerrer

hazardous malfunctioning of the machine.

NOTE : Environmental stresses which are to be taken into consideration

rating a

are, for

instance : impact, vibration, cold, heat, moisture, dust, aggressive-substances, static

electricity, magnetic and electric fields.

Disturbances which may be generated by those stresses are, for instance : injsulation

failures, temporary or permanent failures in the function of control
components.

See also 3.10

3.7.4 Use of "oriented failure mode" components or-Systems, i.e. of components or
the predominant failure mode of which is known in-advance, and always the same.

3.7.5 Duplication (or redundancy)} of "critical®™ components : other components th
tried (inherently safe) components may be used to perform a safety function, provid
in case of failure of one component, another one {or others) can further on perfq
function, thus affording the required evel of safety. It is then essential to pro
automatic monitoring (see 3.7.6 hereunder) in combination with diversity of desigy
technology to avoid common causecfailures (e.g {rom electromagnetic disturbance)
case, the risk of failure to danger is‘greatly reduced (one gets closer to a fail-safe co
because a hazardous situation.appears only if both (or all) critical elements fail d
same cycle.

3.7.6 Automatic monitoring

system

systems

hn well-
ed that,
prm this
vide for
and/or
In this
dition},
ing the

Automatic monitoring ensures that a safety measure is initiated if the ability of a conponent
or an element to_perform its function is diminished, or if the process conditions are [changed

in such a way that hazards are generated.
The safety _measures may be :

-<-the stopping of the hazardous process,

- preventing the re-start of this process after the first stop following the occurrence of

the 1allure In the component or element,

- the triggering of an alarm.
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3.7.7 Safeguarding safety functions in re-programmable control systems

1991

Systems intended to be capable of re-programming present additional safety problems. Such

systems include :
- disc, cam or drum arrangements operating switches, valves or linkages,

- selector switches or valves affecting otherwise "hardware based logic",

- punch tape readers,

- magnetic tapes or discs,

- electronic or optical storage.
When such arrangements are used in a safety critical control system, care shall bd
provide reliable means which prevent inadvertent or deliberate alteration of th
program. Such means can include :

- pinned cams,

- embedded software, e.g. read only memory<{(ROM),

- locks restricting access,

- password access to software.

reprogramming, whenever possible.
3.7.8 Principles relating to manual control

a) Manual controls, (actuators) shall be designed and located according to the
ergonomic principles* (see 3.6.6).

b) A stop control shall be placed near each start control. Where the start/stop
is performéd by means of a hold-to-run control, a separate stop control

command when released.
c) " Controls shall be located outside the danger zones, except for certain contrg

pendant, etc.

d)  As Tar as possible, controls (especially start controls) shall be located so
operator, when actuating them, can see the controlled elements.

taken to
e stored

NOTE : Fault-finding systems” should be used to check errors result ng from

relevant

function
shall be

provided”if a risk may result from the hold-to-run control failing to delivgr a stop

Is where,

of "necessity, they are located within a danger zone, such as emergency stop, teach

that the
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e) If it is possible to start the same hazardous element by means of several controls, the
control circuit shall be so arranged, that only one control is effective at a given time.
This applies especially to machines which can be manually controlled by means, among
others, of a portable control unit (teach pendant, for instance), with which the operator
may enter danger zones. This does not apply to two-hand control devices (see 3.23.4 in
EN 292-1).

f) Controls shall be designed or protected so that their effect, where a risk is involved,

.7.9 Selection of control and operating modes

f machinery has been designed and built to allow for its use in several control or opgrating
odes presenting different safety levels (e.g. to allow for adjustment, maint¢nance,
inspection, etc.), it shall be fitted with a mode selector which can be locked in each p¢sition.
ach position of the selector shall correspond to a single operating of control mode.

he selector may be replaced by another selection means which’ restricts the use of kertain
nctions of the machinery to certain categories of operator (e.g. access codes for fcertain
umerically controlled functions, etc.).

.7.10 Control mode for setting, teaching, process)changeover, fault-finding, cleaning or
aintenance ’

here, for setting, teaching, process changeover, fault-finding, cleaning or maintendnce of
achinery, a guard has to be displaced or removed and/or a safety device has|to be
eutralized, and where it is necessary for the purpose of these operations for the maghinery
0 be put in operation, safety of the operator shall be achieved, where practicable, ysing a
anual control mode which simultaneously :

- disables the automatic control mode (this implies, among others, that no hazardous
operation may result from. any sensor changing its state),

- permits operation-of the hazardous elements only by triggering an enabling device, a
hold-to-run control device or a two-hand control device (see 3.23.4 in EN 292-1),

- permits operation of the hazardous elements only in enhanced safety conditions
(e.g. reduced-speed, reduced power/force, step-by-step - e.g. with a limited moyement
control device (see 3.23.8 in EN 292-1) - or other adequate provision) while preyenting
risks from linked sequences.

This control mode shall be associated with some of following measures :

- restriction of access to the danger zone as far as possible,

- emergency stop control within immediate reach of the operator,

- portable control unit (teach pendant) and/or iocal controls allowing sight of the
controlled elements.
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3.7.11 Other standardized measures for the design of electrical (electromechan
electronic) control systems with a view to preventing hazardous malfunctioning

1991

ical and

For all machines, electromagnetic compatibility of electronic equipment shall comply with

the relevant standards. .

For industrial machines, EN 60 204-117) deals with control system design, especial
to 5.8, 6, 7 and 8.

3.8 Preventing hazards from pneumatic and hydraulic equipment (see also EN)",
requirements for fluid power systems and components - Hydraulics" and EN’.. ..
requirements for fluid power systems and components - Pneumatics")

Pneumatic and hydraulic equipment of machinery shall be so designed that :

ly in 5.4

. "Safety
"Safety

- the maximum allowed pressure cannot be exceeded in the,circuits (e.g. by means of

pressure limiting devices),

- no hazard may result from pressure losses, pressure.drops or losses of vacuunj,

- no hazardous fluid jet may result from leakages’ or-component failures,

- air receivers, air reservoirs or similar‘/vessels (such as in hydro-pi
accumulators) comply with the design rules for these elements,

- all elements of the equipment, and.eSpecially pipes and hoses, be protecteg
harmful external effects,

neumatic

against

be automatically depressurized) when isolating the machine from its powe
(see 6.2.2) and, if it is not possible, means be provided for their isolation and
depressurizing and pressure-indication,

- as far as possible, reservoirs and similar vessels (e.g. hydro-pneumatic accur{ulators)

- all elements which.may remain under pressure after isolation of the machine
energy supply beprovided with clearly identified exhaust devices, and a warn

supply
or local

from its
ng label

drawing attention)to the necessity of depressurizing those elements before any sptting or

maintenance activity on the machine.

3.9 Preventing electrical hazard

For thie )design of the electrical equipment of industrial machines, EN 60 204-1:8)
general specifications especially in :

ndicates

- _sub-section 5.1, dealing with the prevention of electric shock.

- sub-section 5.2, dealing with the protection against short-circuits,

- sub-section 5.3, dealing with the protection against overloading.

17) See Foreword.
18) See Foreword.
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3.10 Limiting exposure to hazards through reliability of equipment

992 (E)

Increased reliability of all component parts of machinery reduces the frequency of incidents

requiring rectification, thereby reducing exposure to hazards.

This applies to power systems (operating part) as well as to control systems, to safety

functions as well as to other functions of machinery.

used.

The elements of guards and of safety devices shall be particularly reliable,as" their
defeat them.

See also 3.7.3.
3.11 Limiting exposure to hazards through mechanization’ or automation of
(feeding)/unloading (removal) operations

these operations by reducing persons exposure to-hazards at the operating points.

tables, etc..

safeguards (see clause 4) shall be provided if this cannot be ensured.

putside of danger-zZones

pnd setting‘points outside these zones.

d Safeguarding

cannot reasoably be avoided or sufficiently limited by design (see clause 5 in EN 292

shall be

failure

can expose persons to hazards, and also as poor reliability would encourage attempts to

loading

Mechanization and automation of machine loading/unloading operations and more generally
of handling operations (of workpieces, materials, substances, etc.) limit the risk generated by

Automation can be achieved e.g. by robots, handiing devices, transfer mechanisms, pupsh rods,
air blast, etc.. Mechanization can be achieved e.g. by feeding slides, hand-operated indexing

While automatic feeding and removal, devices have much to offer in preventing accidents to
machine operators, they can create danger when any faults are being rectified. Care khall be
taken to ensure that the use of these devices does not introduce further trapping fhazards
between the devices and parts of the machine or materials being processed. Puitable

3.12 Limiting exposure to hazards through location of the setting and maintenance points

The need for{access to danger zones shall be minimized by locating maintenance, lubfication

[zards which

-1).

The different kinds of guarus and safety devices are defined in 3.22 and 3.23 of EN 292-1.
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Certain safeguards may be used to avoid exposure to more than one hazard (e.g. a fixed
guard preventing access to a zone where a mechanical hazard is present being used to
reduce noise level and collect toxic emissions).

4.1 Selection of guards and safety devices

4.1.1 General

purpose of which is safeguarding against hazards generated by moving parts, acéording to the
nature of those parts (see table 2) and to the need for access to the danger’zone(s) (see
4.1.2 to 4.1.4).

This clause gives guidelines for the selection of guards and safety devices thi primary

The exact choice of a safeguard for a particular machine shall be mmade on the bajsis of the
risk assessment for that machine, and the chosen safeguard shall)be described in detail in a
"C" standard.

In selecting an appropriate safeguard for a particular type”of machinery or dangdr zone, it
shall be borne in mind that a fixed guard is simple, and shall be used where acgess of an
operator to the danger zone is not required during normal operation (operation without any
malfunction) of the machinery.

As the need for access increases in frequency, the'inconvenience resulting from rem¢ving and
putting back in place a fixed guard increases until it is such that, for example, an
interlocking movable guard or trip device should be used.

NOTE 1 : A combination of-.safeguards may sometimes be required. For|example,
where, in conjunction with a‘fixed guard, a mechanical loading (feeding) |device is
employed to feed a workpiece into a machine (see 3.11), thereby removing|the need
for access to the primary-danger zone, a trip device (see 3.23.5 in EN 292-1) may be
required to protect against the secondary drawing-in or shearing hazard between the
mechanical loading (feeding) device, when reachable, and the fixed guard.

NOTE 2 : For danger zones generated by moving parts, table 2 provides specific
guidelines.

4.1.2 Where access of an operator to the danger zone is not required during normal
operation

Where_access to the danger zone is not required during normal operation of the machinery,
safeguards should be selected from the following :

a) Fixed guard (see 3221 in EN 292 1), mcludmg, where necessary, feedmg and take-

Opemngs in the guard shall be in accordance w1th EN 294 "Safety dlstances to prevent
danger zones being reached by upper limbs".

b) Interlocking guard (see 3.22.4 and 3.22.5 in EN 292-1).

c) Self-closing guard.
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d) Trip device (see 3.23.5 in EN 292-1), including a sensitive screen or barrier - e.g.
photo-electric device - or a pressure sensitive mat.

NOTE : For danger zones generated by moving parts, table 2 provides specific
guidelines.

4.1.3 Where access to the danger zone is required during normal operation

Where access to the danger zone is required during normal operation of the magdhinery,
safeguards should be selected from the following :

a) Interlocking guard (see 3.22.4 and 3.22.5 in EN 292-1)
b) Trip device (see 3.23.5 in EN 292-1).

c) Adjustable guard (see 3.22.3 in EN 292-1).

d) Self-closing guard.

e) Two-hand control device (see 3.23.4 in EN 292-1)" care shall be taken in selecting
this device, as it protects generally only the persorioperating the controls and dpes not
prevent others in the vicinity from gaining access)to’ the dangerous zones.

f) Control guard (see 3.22.6 in EN 292-1 and)4.2.2.5 hereafter).

NOTE : For danger zones generated . by moving parts, table 2 provides jpecific
guidelines.
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Table 2 - Guidelines to help make the choice of safeguards against hazards generated by

moving parts

HAZARDS GENERATED BY
MOVING TRANSMISSION

HAZARDS GENERATED BY

MOVING PARTS CONTRIBUTING TO THE WORK

PARTS (DIRECTLY INVOLVED IN THE PROCESS AS, e.g., TOOLS)

yes Can they'be ' Ao

made.completely inaccessible
while working
l’
- fixed guards, - fixed guards, - fixed guards (see 4.2.2.2),

(see 4.2.2.2), (see 4.2.2.2), preventing access [to the

or or moving parts in the

- interlocking guards with
or without gudrd ‘locking
(see 4.2.2.3.a)

- interlocking guards with
or without guard locking,
with automatic
monitoring
(see 4.2.2.3.b),
or

- safety devices
(see 4.2.3),

zones away from the
process

and

- adjustable guards
(see 3.22.3 in EN 292-1)
restricting access to
the moving parts in
those zones where

it is necessary forlithe

selected, according to the

need for access to the
danger zone, (see 4.1.2
and 4.1.3).

process



https://standardsiso.com/api/?name=a7bc720f0ea77bac0323ade16e171a6f

Page 20
EN 292-2:1991 ISO/TR 12100-2 : 1992 (E)

4.14 Where access to the danger zone is required for machine setting, teaching, process
changeover, fault finding, cleaning or maintenance

As far as possible, machines shall be designed so that the safeguards provided for the
protection of the production operator may ensure also safety of personnel in charge of
setting, teaching, etc., without hindering them in performing their task.

When this is not possible (e.g. when it is necessary to remove fixed guards or to make safety
de\nces 1neffectxve thh operanon of the machme still possible), the machme shall be

rontrol as mentloned in 3.7.10.

NOTE : Isolation and energy dissipation for machine shut-down (see 6.2.2) ensure the
highest level of safety when carrying out tasks (especially maintenance and repair
tasks) which do not require the machine to remain connected to its-power supply.

1.2 Requirements for the design and construction of guards and’safety devices (dee also
EN ... "Guards (fixed, movable.)", EN .. ... "Principles for the design of safety related |[control

systems”, EN .. ... "Two-hand control device", EN .. ... "Pressure 'sensitive safety devicey - Mats
pnd  floors", EN .. .. "Interlocking devices with and - without guard logking ",
EN ... "Electrosensitive protective devices").

4.2.1 General requirements
n designing safeguards, the types of guard cand of safety device and their methods of
fonstruction shall be selected to take account. of the mechanical and other hazards involved.
Guards and safety devices shall be compatible with the working environment of the machine
and designed so that they cannot be.easily defeated. They shall provide the minimum
possible interference with activities during operation and other phases of machine [life, in
prder to reduce any incentive to defeat them.

Fuards and safety devices shall ;

- be of robust construction,

- not give rise to any additional hazard,

- not be easy to by-pass or render non-operational,

- be located at an adequate distance from the danger zone (see EN 294),

- <cause minimum obstruction to the view of the production process,

- enable essential work to be carried out on installation and/or replacement ¢f tools
i icti - to be
done, if possible without the guard or safety device having to be removed.
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4.2.2 Requirements for guards
4.2.2.1 Guards may have to achieve following functions :

- prevention of access to the space enclosed by the guard, and/or

- containment/capture of materials, workpieces, chips, liquids, radiation, dust, fumes,

gases, noise, etc., which may be ejected, dropped or emitted by the machine.

Additionally, they may need to have i

fire, explosion, vibration, visibility, etc. (see EN .. ... "Guards (fixed, movable.)").
4.2.2.2 Requirements for fixed guards
Fixed guards shall be securely held in place :

- either permanently (by welding, etc.), -

perature,

- or by means of fasteners (screws, nuts, etc.) making removal/opening impossible
without using tools ; where possible, they should ndt)remain closed withbut their

fasteners.
4.2.2.3 Requirements for movable guards

a) Movable guards against hazards generated by moving transmission parts sha

11 :

- as far as possible remain fixed to.the machinery (generally by means of hinges or

guides) when open ,

- be interlocking guards with or without guard locking (see 3.22.4 and 3.22.5

in EN 292-1) in order to prevent moving parts starting up as long as these
be reached and to give a stop command whenever they are no longer closed

See also table 2.

b) Movable guards ‘against hazards generated by other moving parts shall be
and associated with the machine control system so that :

- moving parts cannot start up while they are within the operator’s reach
operator-cannot reach moving parts once they have started up ; this can be
by interlocking guards without guard locking (see 3.22.4 in EN 292-1) or wi
locking (see 3.22.5 in EN 292-1),

- they can be adjusted only by means of an intentional action, such as the
tool, key, etc.,

parts can

designed

and the
achieved
th guard

use of a

- th

stops the

moving parts ; this can be achieved by automatic monitoring (see 3.14 in EN 292-1),

- protection against ejection hazard is ensured by appropriate means
See also table 2.

c¢) Movable guards against other hazards shall comply with a) and/or b
according to the result of the risk assessment.

) above,
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4.2.2.4 Requirements for adjustable guards

Adjustable guards may be used where the danger zone cannot be completely enclosed.
They shall :

- be adjustable manually or automatically according to the type of work involved,

o ilvadiustable witl ; f tools.

- reduce as far as possible the risk from ejection.

4.2.2.5 Control guards

Control guards (see 3.22.6 in EN 292-1) may be used only :

zone or between the danger zone and the guard while the guard is closed,

and

danger zone,

and

reliability (as its failure may lead to an‘unintended/unexpected start up).

hazardous elements is initiated by closure of the control guard.
4.2.2.6 Hazards from guards

(are shall be taken to prevent hazards which might be generated by :
- the guard construction (sharp edges or corners, material, etc.),
- the movements of the guard (shearing or crushing zones generated by power;

guards and by heavy guards which are liable to fall).

4.2.3 Technical characteristics of safety devices (see 3.23 in EN 292-1)

a o]

erforming a safety critical function, a safety device shall be designed according to

992 (E)

- if there is no possibility for an operator or a part of his body to stay in the |danger

- if opening the control guard or an interlocking‘guard is the only way to enter the

- if the interlocking device associated with the control guard is of the highest possible

NOTE : The danger zone considered above is any zone where the operation of

driven

one or

several of the principies formuiated inm 3.7.3 10 3.7.6.

Safety devices shall be operated and connected with the control system so that they
be easily defeated.

cannot

The level of performance of safety devices shall be consistent with the control system into

which they are integrated.
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4.2.4 Provisions for alternative types of safeguards

1991

Provisions should be made to facilitate the fitting of alternative types of safeguards on

machinery where it is known that this fitting will be necessary because the work to
on it will vary.

9 Information for use

be done

Indormation for use consists of communicafion [inks, such as texts, words, signi signals,

symbols or diagrams, used separately or in combination, to convey information to)t
is directed to professional and/or non-professional users.

user. [t

The information for use is an integral part of the supply of a machine,as indicated in the

definition of the design of a machine (see 3.11 in EN 292-1).

5.1 General requirements

5.1.1 Information for use shall clearly define the purpose for which the machine is

intended

and shall contain all directions required to ensure safe and ‘correct use of the machine.

It shall inform and warn the users about residual risks; i.e. those which cannot be eliminated

or sufficiently reduced by design and against whieh” safeguarding is not - or not
effective (see 5.5 in EN 292-1).

totally -

It shall not exclude uses of the machine thatcan reasonably be expected from its designation
and description and shall also provide adequate warning of inherent risk if the machine is

used in ways other than described in the information (see 3.11 in EN 292-1).
5.1.2 Information for use shall not(compensate for design deficiencies.

5.1.3 Information for use shall'cover, separately or in combination, transport, comm

issioning

(assembly, installation and jadjustment), use (setting teaching or process changeover,

operation, cleaning, fault\finding and maintenance of the machine), and, if necessary
de-commissioning, dismantling and disposal.

5.2 Location and nature of information for use
Depending.on :
- (the risk,

<—the time when the information is needed by the user,
- the machine design,

IUshall be decided whether the information - or parts thereof - are to be given :

- in/on the machine itself (sc 2 5.3 and 5.4), and/or
- in accompanying documents (in particular instruction handbook), (see 5.5),

and/or what other means such as signals and warnings should be chosen.
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Standardized phrases shall be considered where important messages such as warnings need
to be given (see annex B "Bibliography™).

5.3 Signals and warning devices

It is essential that these signals :

are emitted before the occurrence of the hazardous event,

Ara 11marmbiaran

= ailc< UIIGIIIUIBUUUD,

- can be clearly perceived and differentiated from all other signals used,

can be clearly recognized by the users.

ThI warning devices shall be designed and located such that checking is easy. The instru¢tion
hamdbook shall prescribe regular checking of warning devices,

The attention of designers is drawn to the risks from <"Sensorial saturation"™ which repults
from too frequent emission of visual and/or acoustic signals, which may also lead to
defpating the warning devices.

NOTE : Consultation of the user is often mecessary.

5.4| Markings, signs (pictograms), written-warnings
Machinery shall bear all markings which are necessary :
a) For its unambiguous identification ; at least :
- name and addreéss'of the manufacturer,
- designation of series or type,
- serial, number, if any.
b) In order-to’indicate its compliance with mandatory requirements :
- markslﬂ'

- Jwritten warnings (e.g. for machines which are usable in potentially explgsive
atmosphere).

¢) For its safe use for example :

- maximum speed of rotating parts,

- maximum diameter of tools,

- mass (of removable parts, etc.),

- necessity of wearing personal protective equipment,
- guard adjustment data,

- frequency of inspection.

Information printed directly on the machine should be permanent and remain legible
throughout the expected life of the machine.

19) For EEC countries, EC mark, which includes the year of construction.
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Signs or written warnings only saying "danger" shall not be used.
Markings, signs and written warnings shall be readily understandable and unambiguous,

especially as regards the part of the function(s) of the machine which they are related to.
Readily understandable signs (pictograms) shail be used in preference to written warnings.

Written warnings shall be drawn up in the language(s) of the country in which the machine

is to be used and, on request, in the language(s) understood by operators.

Markings shall comply with recognized standards (see standards quoted as examples in

’ s , urs, etc.).

See 3.1 in EN 60 204-12%) as regards marking of electrical equipment.

5.5 Accompanying documents (in particular : instruction handbook)
5.5.1 Contents

The instruction handbook or other written instructions (eg.\ on the packaging)
contain among others :

a) Information relating to transport, handling and storage of the machine
For example :
- storage conditions for the machine,
- dimensions, mass value(s), position of the centre(s) of gravity,

- indications for handling (e:g. drawings indicating application points fof
equipment).

b) Information relating to.commissioning of the machine
For example :
- fixing/anchoring and vibration dampening requirements,
- assembly and mounting conditions,

- space needed for use and maintenance,

electromagnetic radiation, etc.),

- instructions for connecting the machine to power supply (particularly

—____protection against electrical overloading),

- advice about waste removal/disposal,

should

lifting

%' permissible environmental conditions (temperature, moisture, vibration,

about

- if necessary, recommendations about prevention measures which have to be taken
by the user (special safety devices, safety distances, safety signs and signals, etc.).

20) See Foreword.
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c)

d)

Information relating to the machine itself

For example :

- detailed description of the machine, its fittings, its guards and/or safety devices,

- comprehensiv
oluxela i () i 20 AL e

appropriate,

e range of applications for which the machine i

s intended, including

- diagrams (especially schematic representation of safety functions-as defined

in 3.13 in EN 292-1),

- data?l) about noise and vibration generated by the machine, ‘about radiations,

gases, vapours, dust emitted by it,

- data about electrical equipment (see 3.2 of EN 60 204-122)),
- documents attesting that the machine complies with~mandatory requirements
Information relating to the use of the machine
For example :

- description of manual controls (actuators),

- instructions for setting and adjustment,

modes and means for stopping (especially emergency stop),

- information about the risks which could not be eliminated by the safety meay
taken by the designer,

- information about particular risks which may be generated by ce
applications, by the use of certain fittings, and about specific safeguards whicH
necessary for such’ applications,

- information about prohibited applications,

- instructions for fault identification and location, for repair, and for re-sta
after\an intervention,

>~ if necessary, instructions relating to personal protective equipment which is ¢
used and to training which is required.

pures

rtain

are

rting

0 be

21) With reference to the measuring method.
22) See Foreword.
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e) Information for maintenance
For example :

- nature and frequency of inspections,

1991

- instructions relating to maintenance operations which require a definite technical
knowledge or particular skills and hence should be carried out exclusively by skilled

persons (maintenance staff, specialists)?23),

execution of which does not require specific skills and hence may be carrie
users (operators, etc.),

tc.) the
1 out by

- drawings and diagrams enabling maintenance personnel to carry out their task

rationally (especially fault-finding tasks).

f) Information relating to de-commissioning, dismantling and, as far as §
concerned, disposal

g) Information for emergency situations
For example :
- type of fire-fighting equipment to be used,

- warning about possible emission/leakage of harmful substance(s), and if
indication of means to fight their effects.

5.5.2 Production of the instruction handbook

a) Type and size of print shall' ensure the best possible legibility. Safety v
and/or cautions should be emphasized by the use of colours, symbols and/or larg

b) Information for use shall be given in the official language(s) of the country i
the machine is to be used. If more than one language is to be used, each languag
be readily distinguished from the other(s), and efforts should be made to
translated text and_the relevant illustration together.

c) Whenever possible, text should be supported by illustrations. Illustrations s}

afety is

possible

varnings
P print.

n which

should
eep the

jould be

supplemented’ with written details enabling, for instance, manual controls (actugtors) to

be located-and identified ; they should not be separated from the accompanyi
and should follow sequential operations.

d).Consideration should be given to presenting information in tabular form wh
will aid understanding. Tables should be adjacent to the relevant text.

ng text,

ere this

requiring quick identification.

Fponents

f) When information for use is lengthy, a table of contents and/or an index should be

given.

23) Maintenance instructions provided for skilled persons (second dash in e) and
maintenance instructions provided for unskilled persons (third dash in e) should
clearly separated from each other.

appear
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5.5.3 Advice for drafting and editing information for use

a) Relationship to model : the information shall clearly relate to the specific model of
machine.

b) Communication principles : when information for use is being prepared, the
communication process "see - think - use" should be followed in order to achieve the
maximum effect and should follow sequential operations.

The questions "how ?" and "why ?" should be anticipated and the answers provided.

c) Information for use shall be as simple and as brief as possible, and"should be
expressed in consistent terms and units with a clear explanation of unusual tecHnical
terms.

d) When it is foreseen that a machine will be put to non-professional use| the
instructions should be written in a form that is readily understood by the |non-
professional users.

If personal protective equipment is required for the safe use of the machine, [clear

advice should be given and this information shall be prominently displayed af the

point of sale, e.g. on the packaging as well as on the machine.
e) Durability and availability of the documents

Documents giving instructions for use should be produced in durable form (i.e.|they

should be able to survive frequent handling by the user). It may be useful to mark
them "keep for future reference".

6 (Additional precautiens
6.1 Precautions in view of emergency situations

6.1.1 Emergency stopping device (see also EN 418 "Emergency stop equipment")

Eafh machine shall be fitted with one or more emergency stopping devices to enable afttual
or [impending hazardous situations to be averted. The following exceptions apply :

- machines—in’ which an emergency stopping device would not lessen the risk dither
because it would not reduce the stopping time or because it would not enabld the
special -measures required to deal with the risk to be taken,

- . hand-held portable machines and hand-guided machines.

Thisdevice-shall—

- have clearly identifiable, clearly visible and quickly accessible manual controls
(actuators),

- stop the dangerous process as quickly as possible, without creating additional hazards,

- Where necessary, trigger or permit the triggering of certain safeguard movements.
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After having been actuated, the emergency stop control shall remain engaged ; it shall be
possible to disengage it only by an appropriate operation ; disengaging the control shall not
restart the machinery, but only permit restarting.

More details for the design of electrical emergency stopping devices are provided by 5.6.1
of EN 60 204-124),

6.1.2 Precautions for the escape and rescue of trapped persons

Such precautions may consist, for example of :

- escape routes and shelters in installations generating operator-trapping hazards,
- arrangements for moving some elements by hand, after an emergency stop,

- arrangements for reversing the movement of some elements.

6.2 Equipment, systems and arrangements contributing to safety
6.2.1 Provisions for the maintainability of a machine

When designing a machine, the following maintainability factors should be taken |into
acpcount :

- accessibility of internal parts,

- ease of handling and human capabilities;

- suitable choice of workplaces,

- limitation of the number of special tools and equipments,
- ease of supervision.

6.2.2 Provisions for isolation'and energy dissipation

hnical means to achieve the isolation from power supply(ies) and dissipation of sfored

E§£ecially with regard to_their maintenance and repair, machines shall be equipped with the
rgy as a result of-following actions :

e

a) Isolating the machine from all power supplies or other services. Isolation shall be
either visible (visible interruption of continuity in the power supply) or visibly endured
by permitting a check of the position of the operating control on the isolating unit] and
it shall be made clear which areas of the machine are isolated.

the
isolating units in the "isolated" position.

c) Taking measures so as to ensure, downstream of the isolating poin.s, that there is
no more :

- potential energy (e.g. electric power, fluid pressure or mechanical power which
may be released),

- kinetic energy (e.g. components which can continue to move through inertia).

d) Verifying the effect of the measures mentioned in c) by a safe system of work

24) See Foreword.
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Machines and their component parts which cannot be moved or transported by hand shall be
provided or capable of being provided with suitable attachment devices for trangport by
means of lifting gear.

These attachments or provisions may be, for instance :

- standardized lifting appliances with slings, hooks, eyebolts, or- tapped hples for
appliance fixing,

- appliances for automatic grabbing with a lifting hook when attachment is not [possible
from the ground,

- guiding grooves for machines to be transported by & fork truck,

- indication, on the machine itself and on some of its removable parts, of the falue of
their mass expressed in kilograms (kg),

- lifting gear and appliances integrated into.the machine.

Parts of machinery which can be removed-manually in operation shall be provided with
means for their safe removal and replacement and should be marked with weight details.

6.2.4 Provision for safe access to machinery

Machinery shall be so designed-as to enable operation and all routine tasks relating to
setting, maintenance, etc. to\be carried out, as far as possible, by a person remajning at
ground level.

Where this is not possible, machines shall have built-in platforms, stairs or other facilities to
provide safe access for those tasks, but care should be taken to ensure that such platforms or
stairs do not give access to danger zones of machinery. Where less frequent alccess is
required, fixed“ladders with handrails can be used.

The walking areas shall be made from materials which remain as slip resistant as prjcticable
under working conditions and, depending on the height from the ground, suitable h3andrails,
posts ‘and toe boards and/or hand holds shall be provided.

Indlarge automated installations, particular attention shall be given to safe means of access
such as walkways, conveyor bridges or crossover points.

6.2.5 Provisions for stability of machines and their elements

Machines and their elements shall be designed to be stable, i.e. so that they do not fall over
and are not capable of being unintentionally moved by vibration, wind pressure, impact or
other foreseeable external forces, or internal dynamic forces (inertia forces, electrodynamic
forces ...).

25) See Foreword.
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If this recommendation cannot be fulfilled adequately by design (e.g. by stable weight
distribution), then stability shall be obtained by special safety measures. For example,
movements of parts of the machine may be restricted, indicators, alarms to warn if stability
is endangered, or interlocks to prevent tipping may be provided, or the machine may be
securely anchored to a foundation. Both static and dynamic stability shall be considered. If
special safety measures are required, a warning shall be provided on the machine and/or in
the instruction handbook.

For some hand-held machines - e.g. portable circular saws - which make contact with the
i = abili ing opers ion—is onditioned B A€ Rape—aneg 'Sions

D B a D - q -

enever possible, diagnostic systems to aid fault finding should be included’at the dgsign
alge.

Suth systems not only improve availability and maintainability of{machinery ; they|also
reduce the exposure of maintenance staff to hazards.
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Annex A (informative)

Annex I of the "Machinery Directive’

A.1 Annex I of the Council Directive of 14 June 1989 on the
approximation of the laws of the Member States relating to machinery
(89/392/EEC) : _
Essential health and safety requirements relating to the design and
construction of machinery

PRELIMINARY OBSERVATIONS

1. The obligations laid down by the essenual heaith and safety requirements apply only when the corresponding
hazard exists for the machinery in question when 1t 1s used under the conditions foreseen by the manufacturet.
In any event, requirements 1.1.2, 1.7.3 and 1.7.4 apply to all machinery covered by this Directve:

[3%)

The essennal health and safery requirements laid down in this Directive are mandatory. However, faking into
account the state of the art, it may not be possible to meet the objectives set by them. In this case, the machinery
must as far as possible be designed and constructed with the purpose of approaching/those objectives.

1. ESSENTIAL HEALTH AND SAFETY REQUIREMENTS
1.1. General remarks
1.1.1. Defimitions

For the purpose of this Directive

1. ‘danger zone’ means any zone within and/gx around machinery in which an exposed person is
subject to a risk to his health or safery;

2. ‘exposed person’ means any person wholly or partially in a danger zone;

3. ‘operator’ means the person or_persons given the task of installing, operating, adjusting,
maintaining, cleaning, repaining‘or transporting machinery.

to

1.1. Principles of safety integratton

{a) Machinery must be so constructed thar it is firted for its funcrion, and can be adjusted and
maintained without purting persons at risk when these operations are carried out under the
conditions foreseen by the manufacrurer.

The aim of teasures taken must be to eliminate any risk of accident throughout the foreseeable
liferimie of the machinery, including the phases of assembly and dismantling, even where risks of
acqident arise from foreseeable abnormal situations.

(b In/selecting the most appropriate methods, the manufacturer must apply the following principles,
in the order given:

— climinate or reduce nsks as far as possible (inherently safe machinery design and
construction),

— take the necessary protection measures in relation to risks that cannot be eliminated,

~ inform users of the residual risks due to any shortcomings of the protection measures adopted,

indicate whether any parnicular training is required and specify any need to provi

protection equipment.

‘c) When designing and constructing machinery, and when drafting the instructions, the
manufacturer must envisage not only the normal use of the machinery bur also uses which could
reasonably be expected.

The machinery must be designed to prevent abnormal use if such use would engender a risk. In
other cases the instructions must draw the user’s attention to ways — which experience has shown
might occur — in which the machinery should not be used.

fd)  Under the intended conditions of use, the discomfort, fatigue and psychological stress faced by the
operator must be reduced to the mimmum possible taking ergonomic principles into account.

{e) When designing and constructing machinery, the manufacturer must take account of the
constraints to which the operator is subject as a result of the necessary or foreseeable use of
personal protection equipment (such as footwear, gloves, etc.).

') Machinery must be supplied with ail the essential special equipment and accessories to enable it to
be adjusted, maintained and used withour risk.


https://standardsiso.com/api/?name=a7bc720f0ea77bac0323ade16e171a6f

Page 33

ISO/TR 12100-2 : 1992 (E) EN 292-2:1991

29.6.89

No L 183716 Official Journal of the European Communities

1.1.3. Matenals and products
The materials used to construct machinery or products used and created during its use must not
endanger exposed persons’ safety or health.
In parncular, where fluids are used, machinery must be designed and constructed for use without nsks
due to filling, use, recovery or draining.

1.1.4. Lighting
The manufacturer must supply integral lighting suitable for the operations concerned where 1ts lack 1s
tTikely Tocause T TSk despreeanTbren g g of Toral Trensity
The manufacturer must ensure that there is no area of shadow likely to cause nuisance. that there 1s.n0
irritaning dazzle and thar there are no dangerous stroboscopic effects due to the lighting providediby the
manufacrurer.
Internal parts requiring frequent inspection, and adjustment and maintenance areas, must.be provided
with appropnate lighting.

1.1.5 Design of machinery to facilitate 1ts handling
Machinery or each component part thereof must:
— be capable of being handled safely,
— be packaged or designed so that it can be stored safely and without damage (e.g. adequate stability,

special supports, etc.).

Where the weight, size or shape of machinery or its varidus'component parts prevents them from being
moved by hand, the machinery or each componentpart’must:
— either be firted with attachments for lifting gear; or
— be designed so that it can be firted with such attachments (e.g. threaded holes), or
— be shaped in such a way that standard. lifting gear can easily be artached.
Where machinery or one of its component parts is to be moved by hand, it must:
— either be easily movable, or
— be equipped for picking‘up’(e.g. hand-grips, etc.) and moving in complete safery.
Special arrangements muist be made for the handling of tools and/or machinery parts, even if
lightweight, which could be dangerous (shape, matenial, etc.).

1.2. Contrals

1.2.1. Safery and reliability of control systems
Control systems must be designed and constructed so that they are safe and reliable, in a way that will
prevent a dangerous situation ansing. Above all they must be designed and constructed in such a way
that:
— they can withstand the ngours of normal use and external factors,
— errors in logic do not lead to dangerous situations.

1.2.2. Control devices

Control devices must be:

— clearly visible and identifiable and appropriately marked where necessary,

— positioned for safe operation without hesitation or loss of time, and without ambiguity,
— designed so that the movement of the control is consistent with its effect,

— located outside the danger zones, except for certain controls where necessary, such as emergency
stop, console for training of robots,

— positioned so that their operation cannot cause additional risk,

— designed or protected so thar the desired effect, where a risk is involved, cannot occur without an
intentional operation,

— made so as to withstand forseeable strain; particular attention must be paid to emergency stop
devices liable to be subjected to considerable strain.
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Where a control is designed and constructed to perform several different actions, namely where there is
no one-to-one correspondence (e.g. keyboards, etc.), the action to be performed must be clearly
displayed and subject to confirmauon where necessary.

Controls must be so arranged that their layout, travel and resistance to operation are compatible with
the action to be performed, taking account of ergonomic pnincipies. Constraints due to the necessary or
foreseeable use of personal protection equipment (such as footwear, gioves, etc.) must be taken nto
account.

Machinery must be fitted with indicators (dials, signals, etc.) as required for safe operation. The
operator must be able to read them from the control position.

From the main control position the operator must be able to ensure that there are no exposed persons in
the danger zones.

If this is impossible, the control system must be designed and constructed so that an acoustic and/or
visual warning signal is given whenever the machinery 1s about to start. The exposed person must have
the time and the means to take rapid action to prevent the machinery starting up.

1.2.3.  Startng
It must be possible to start machinery only be voluntary acruation‘of a control provided for the
purpose. .
The same requirement applies:
— when restarting the machinery after a stoppage, whatever the cause,
— when effecting a significant change in the opetating conditions (e.g. speed, pressure, etc.),
unless such restarting or change in operating conditions is without risk to exposed persons.

This essential requirement does not apply, to the restarting of the machinery or to the change in
operanng conditions resulting from the>normal sequence of an automanc cycle.

Where machinery has several starring controls and the operators can therefore put each other in danger,
additional devices (e.g. enabling'dévices or selectors allowing only one part of the starting mechanmism
to be actuated at any one nme) must be firted to rule out such risks.

If must be possible for.auitomated plant functioning in automatc mode to be restarred easily after a
stoppage once the safety conditions have been fulfilled.

1.2.4. Stopping device
Normal stopping

Each machine must be fitted with a control whereby the machine can be brought safely to a complete
stop.

Each workstadon must be fitted with a control to stop some or all of the moving parts of the machinery,
depending on the rype of hazard, so that the machinery is rendered safe. The machinery’s stop control
must have priority over the start controls.

Once the machinery or its dangerous parts have stopped, the energy supply to the actuators concerned
must be cut off.

Emergency stop
Each machine must be fitted with one or more emergency stop devices to enable actual or impending
danger to be averted. The following exceptions apply:

— machines in which an emergency stop device would not lessen the risk, either because it would not
reduce the stopping time or because it would not enable the special measures required to deal with
the risk to be taken, !

— hand-held portable machines and hand-guided machines.

This device must:
— have clearly idennfiable, clearly visible and quickly accessible controls,
— stop the dangerous process as quickly as possible, without creaning additional hazards,

— where necessary, trigger or permit the triggenng of certain safeguard movements.
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The emergency stop control must remain engaged; it must be possible to disengage it onlv bv an
appropriate operation; disengaging the control must not restart the machinery, but only permit
restarung; the stop control must not tnigger the stopping function before being in the engaged
position.

Complex installations

1

design and construct the machinery that the stop controls, including the emergency stop, can stop fot
only the machinery itself but also all equipment upstream and/or downstream if its continded
operation can be dangerous.

1.2.5. Mode selection

The control mode selected must override all other control systems with the exception of the emergency

stop.

If machinery has been designed and built to allow for its use in several tontrol or operatung modes

presenting different safery levels (e.g. to allow for adjustment, mairitenance, inspection, etc.), it must

be firted with a mode selector which can be locked in each posinon” Each position of the selector must
correspond to a single operatng or control mode.

The selector may be replaced by another selection method which restricts the use of certain functions of

the machinery to certain categories of operator (e.g.Sacéess codes for certain numericaily controlled

funcnons, etc.).

If, for certain operations, the machinery mustbe able to operate with its protection devices neutralized,

the mode selector must simuitaneously:

— disable the automanc control mode,

— permut movements only by conerols requiring sustained action,

— permit the operation of dangerous moving parts only in enhanced safety conditions (e.g. reduced
speed, reduced power, step-by-step, or other adequate provision) while prevenung hazards from
linked sequences,

— prevent any movement liable ro pose a danger by acting voluntanly or involuntarily on the
machine’s infernal sensors.

In addition, the operator must be able to control operation of the parts he is working on ar the

adjustment point.

1.2.6. Failure of the power supply

The interruption, re-establishment after an interruption or fluctuation in whatever manner of the

power supply to the machinery must not lead to a dangerous situation.

[n partcular:

— the machinery must not start unexpectedly,

— the machinery must not be prevented from stopping if the command has already been given,

— no moving part of the machinery or piece held by the machinery must fall or be ejected,

— automatic or manual stopping of the moving parts whatever they may be must be unimpeded,

— the protection devices must remain fully effective.

1.2.7. Failure of the control circust

A fault in the control circuit logic, or failure of or damage to the control circuit must not lead to
dangerous situatons.

In paruicular:

— the machinery must not start unexpectedly,

— the machinery must not be prevented from stopping if the command has already been given,
— no moving part of the machinery or piece held by the machinery must fall or be ejected,

— automatic or manual stopping of the moving parts whatever they may be must be unimpeded.

— the protection devices must remain fully effective.
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1.2.8. Software

Interactive software berween the operator and the command or control system of a machine must be
user-friendly.

1.3. Protection against mechanical hazards

3.1, Stability

Machinery, components and fittings thereof must be so designed and constructed that they are stable
enough, under the foreseen operatng conditions iif necessary taking climatc conditions into account)
for use withour risk of overturming, falling or unexpected movement.

If the shape of the machinery itself or its intended installation does not offer sufficiefit\seabilicy,
appropnate means of anchorage must be incorporated and indicated in the instructions.

1.3.2. Risk of break-up during operation

The various parts of machinery and their linkages must be able to withstand.the ‘stresses to which they
are subject when used as foreseen by the manufacturer.

The durability of the materials used must be adequate for the naturéof the work place foreseen by the
manufacturer, in particular as regards the phenomena of farigue{.ageing, corrosion and abrasion.

The manufacturer must indicate in the instructuons thé\type and frequency of inspecuon and
maintenance required for safery reasons. He must, where approprniate, indicate the parts subject to
wear and the critena for replacement.

Where a risk of rupture or disintegration remains despite the measures taken (e.g. as with grinding
wheels) the moving parts must be mounted and positioned in such a way thar in case of ruprure their
fragments will be contained.

Both rigid and flexible pipes carrying, flaids, parucularly those under high pressure, must be able to
withstand the foreseen internal and external stresses and must be firmly actached and/or protected
against all manner of external stresses and strains; precautions must be taken to ensure that no risk 1s
posed by a rupture (sudden movement, high-pressure jets, etc.).

Where the material to be processed is fed to the tool automatically, the following conditions must be
fulfilled to avoid risks to the persons exposed (e.g. tool breakage):

— when the workpiece comes into contact with the tool the latter must have artained its normal
working conditions,

— when the-tool starts and/or stops (intentionally or accidentally) the feed movement and the tool
movement must be coordinated.

1.3.3. Risks due to falling or ejected objects

Precautions must be taken to prevent risks from falling or ejected objects (e.g. workpieces, tools,
curtings, fragments, waste, etc.).

1.3.4. Risks due to surfaces, edges or angles
In so far as their purpose allows, accessible parts of the machinery must have no sharp edges, no sharp
angies,and o Tough surfaces-irkety to cause myury:

1.3.5. Risks related to combined machinery

Where the machinery is intended to carry out several different operations with the manual removal of
the piece berween each operation (combined machinery), ic must be designed and constructed in such a
way as to enable each element to be used separatelv without the other elements constituring a danger or
risk for the exposed person.

For this purpose, it must be possible to start and stop seperately any elements that are nor
protected.

1.3.6. Risks relating to vanations in the rotational speed of tools

When the machine is designed to perform operauons under different conditions of use (e.g. different
speeds or energy supply), it must be designed and constructed in such a wayv thar selection and
adjustment of these conditions can be carried our safelv and reliably.
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1.3.7. Prevention of risks related to moving parts

The moving parts of machinery must be designed, built and laid out to avoid hazards or. where hazards

persist, fixed with guards or protective devices in such a way as to prevent all risk of contact which

could lead to accidents.
1.3.8. Chotce of protection against risks related to moving parts

GUards O proTectonm devices Used 10 ProvecT IgaInst the FiSKs related 10 MOVINg parcs must be selected

on the basis of the type of risk. The following guidelines must be used to heip make the choicé.

A. Moving transmission parts
Guards designed to protect exposed persons against the risks associated with moving transmussior
parts (such as pulleys, belts, gears, rack and pinions, shafts, etc.) must be:

— either fixed, complying with requirements 1.4.1 and 1.4.2.1, or

— movable, complying with requirements 1.4.1 and 1.4.2.2.A.

Movable guards should be used where frequent access is foreseen.

B. Moving parts directly involved in the procéss
Guards or protection devices designed to protect exposed persons against the risks associated with
meving parts contributing to the work (such as<utring tools, moving parts of presses, cvlinders
parts in the process of being machined, etc. ) must be:

— wherever possible fixed guards complying with requirements 1.4.1 and 1.4.2.1,

— otherwise, movable guards complying with requirements 1.4.1 and 1.4.2.2.B or protection
devices such as sensing devices.(e.g. non-material barriers, sensor mats), remote-hold
protection devices (e.g. twoshand controls), or protection devices intended automarically to
prevent all or part of the operator’s body from encroaching on the danger zone in accordance]
with requirements 1.4,1%nd 1.4.3.

However, when certain.moving parts directly involved in the process cannot be made completely o]

partially inaccessible during operation owing to operanons requiring nearby operator

intervention, where technically possible such parts must be fitted with:

— fixed guards, complying with requirements 1.4.1 and 1.4.2.1 preventing access to those
sections of the parts that are not used in the work,

—radjustable guards, complying with requirements 1.4.1 and 1.4.2.3 restricting access to those
secnons of the moving parts that are strictly for the work.

1.4 Required characteristics of guards and protection devices
1.4.1. General requirement

Guards and protection devices must:

— be of robust construction,

— not give rise to any additional risk

— not be easy to by-pass or render non-operational,

— be locared at an adequate distance from the danger zone,

— cause minimum obstruction to the view of the production process,

— enable essential work to be carnied out on installation and/or replacement of tools and also for
maintenance by restricting access only to the area where the work has to be done, if possible without
the guard or protection device having to be dismantled.

1.4.2. Special requirements for guards
1.4.2.1. Fixed guards

Fixed guards must be securely held in place.
They must be fixed by systems that can be opened only with tools.

Where possible, guards must be unable to remain in place without their fixings.
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1.4.2.2. Movable guards

A. Type A movable guards must:
— as far as possible remain fixed to the machinery when open,
— be associated with a locking device to prevent moving parts starting up as long as these parts

can be accessed and to give a stop command whenever they are no longer closed.

B. Type B movable guards must be designed and incorporated into the control system so that:

— moving parts cannot start up while they are within the operator’s reach,
— the exposed person cannot reach moving parts once they have started up,

— they can be adjusted only by means of an intentional action, such as the use of a toal, key,
etc.,

— the absence or failure of one of their components prevents starting or stops.the moving
parts,

— protection against any nisk of ejection is proved by means of an appropriate barrier.

1.4.2.3.

[
o

Adjustable guards restricting access

Adjustable guards restricting access to those areas of the moving parts'strictly necessary for the work
must:

— be adjustable manually or automatically according to the type of work involved,

— be readily adjustable without the use of tools,

— reduce as far as possible the risk of ejection.

1.4.3. Special requirements for protection devices

Protection devices must be designed and*incorporated into the control system so that:
— moving parts cannot start up while they are within the operator’s reach,
— the exposed person cannot reach moving parts once they have started up,

— they can be adjusted only-be means of an intennional action. such as the use of a tool, key,
etc.,

— the absence or failure of one of their components prevents starting or stops the moving parts.

1.5. Protection, against other hazards

1.5.1. Electnicity supply

”
Where‘machinery has an electricity supply it must be designed, constructed and equipped so that all
hazards of an electrical nature are or can be prevented.

The specific rules in force relating to electrical equipment designed for use within certain voltage limits
must apply to machinery which 1s subject to those limits.

1.5.2. Static electncity

Machinery must be so designed and constructed as to prevent or limit the build-up of potentially
dangerous electrostatic charges and/or be fitcted with a discharging system.

1.5.3. Energy supply other than electrnicity

Where machinery is powered by an energy other than electnicity (e.g. hydraulic, pneumatic or thermal
energy, etc.), it must be so designed, constructed and equipped as to avoid ail potenunal hazards
associated with these types of energy.

1.5.4. Errors of fitung

Errors likely to be made when firting or refitting certain parts which could be a source of risk must be
made impossible by the design of such parts or, failing this, by information given on the parts
themselves and/ or the housings. The same information must be given on moving parts and/ or their
housings where the direction of movement must be known to avoid a risk. Any further informaton that
may be necessary must be given in the instructions. :
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Where a faulty connection can be the source of risk, incorrect fluid connections, including electncal
conductors, must be made impossible by the design or. failing this, by information given on the pipes,
cables, etc. and/or connector blocks.

1.5.5 Extreme temperatures
Steps must be taken to eliminate any risk of injury caused by contact with or proximity to machinery
parts or maternais at high or very low temperatures.
The nisk of hot or very cold material being ejected should be assessed. Where this risk exists, the
necessary steps must be taken to prevent it or, if this is not technically possible. to render (t
non-dangerous.

1.5.6. Fire
Machinery must be designed and constructed to avoid all risk of fire or overheatifig posed by the
machinery itself or by gases, liquids, dusts, vapours or other substances produced, or used bv the
machinery.

1.5.7. Explosion
Machinery must be designed and constructed to avoid any risk of éxplosion posed by the machinery
itself or by gases, liquids, dusts, vapours or other substances produced or used by the machinerv.
To that end the manufacturer must take steps to:
— avoid a dangerous concentration of products,
— prevent combustion of the potentially explosive atmosphere,
— minimize any explosion which may occur_so’that it does not endanger the surroundings.
The same precautions must be taken if the manufacturer foresees the use of the machinery in a
potenually explosive atmosphere.
Electrical equipment forming part-of the machinery must conform, as far as the risk from explosion 1s
concerned, to the provision of the specific Directives in force.

1.5.8. Notise
Machinery must be so'designed and constructed that risks resulting from the emission of airborne noise
are reduced to.the lowest level taking account of technical progress and the availability of means of
reducing poise,/in particular at source.

1.5.9. Vibration
Machinery must be so designed and constructed that risks resulting from vibranions produced by the
machinery are reduced to the iowest level, taking account of technical progress and the availability of
means of reducing vibration, in particular at source.

135.10.  Radianion
Machinery must be so designed and constructed that any emission of radiation is limited to the extent
necessary for its operation and that the effects on exposed persons are non-existent or reduced to
non-dangerous proportions.

1.5.11.  External radiation
Machinery must be so designed and constructed that external radiation does not interfere with its
operation.

1.5.12.  Laser equipment

Where laser equipment is used, the following provisions should be taken into account:

— laser equipment on machinery must be designed and constructed so as to prevent any accidental
radianon,

— laser equipment on machinery must be protected so that effective radiation, radiation produced by
reflection or diffusion and secondary radiation do not damage health,

— opucal equipment for the observation or adjustment of laser equipment on machinery must be such
that no health risk 1s created by the laser rays.
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1.5.13.  Enussions of dust, gases, etc.

Machinery must be so designed, constructed and/or equipped that risks due to gases, liquids, dust,
vapours and other waste materials which it produces can be avoided.

Where a hazard exists, the machinery must be so equipped that the said substances can be contained
and - or evacuated.

Where machinery is not enclosed during normal operauon, the devices for containment and/or
evacuation must be situated as close as possible to the source emission.

1.6. Maintenance

1.6.1. Machinery maintenance

Adjustment, lubricanon and maintenance points must be located outside danger zones\it must be
possible to carry out adjustment, maintenance, repair, cleaning and servicing pperdtions while
machinery is at a standsull.

If one or more of the above conditions cannot be sausfied for technical reasons, these operations must
be possible without nsk (see 1.2.5).

In the case of automated machinery and, where necessary, other machinery, the manufacrurer must
make provision for a connecring device for mounting diagnostc fault-finding equipment.

Automated machine components which have to be changed frequently, in particular for a change in
manufacture or where they are liable to wear or likely o deténorate following an accident, must be
capable of being removed and replaced easily and in safery, Access to the components must enable these
tasks to be carmnied out with the necessary technical means (tools, measuring instruments, etc.; in
accordance with an operating method specified by the manufacturer.

1.6.2. Access to operating position and servicing, points

The manufacturer must provide means\of access (stairs, ladders, catwalks, etc.) to allow access in safery
to all areas used for production, adjustment and maintenance operanons.

Parts of the machinery wheré_persons are liable to move about or stand must be designed and
constructed to avoid falls,

1.6.3. Isolation of energy sources

All machinery/must be fitted with means to isolate it from all energy sources. Such isolators must be
clearly identified. They must be capable of being locked if reconnection could endanger exposed
persons.-In the case of machinery supplied with electricity through a plug capable of being plugged into
a arguit,.separation of the plug is sufficient.

Thejisolator must be capable of being locked also where an operator is unable, from any of the points to
which he has access, to check that the energy s sull cut off.

After the energy is cut off, it must be possible to dissipate normally any energy remaining or stored in the
circuits of the machinery without risk to exposed persons.

As an exception to the above requirements, certain circuits may remain connected to their energy
sources in order, for example, to hold parts, protect informanion, light interiors, etc. In this case,
special steps must be taken to ensure operator safery.

1.6.4. Operator intervention

Machinery must be so designed, constructed and equipped that the need for ope 1tor intervention 1s
limited.

If operator intervention cannot be avoided, it must be possible to carry it out easily and in safery.

1.7. Indicators

1.7.0. Information devices
The information needed to control machinery must be unambiguous and easily understood.

It must not be excessive to the extent of overloading the operator.
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1.7.1. Warning devices

Where machinery is equipped with warning devices {such as signals, etc. ), these must be unambiguous
and easily perceived.

The operator must have facilities to check the operation of such warning devices at all tmes.

The requirements of the specific Directives concerning colours and safery signals must be complied
with.

1.7.2. Warning of residual risks

Where risks remain despite all the measures adopted or in the case of potential risks which-dre hot
evident (e.g. electrical cabinets, radioacuve sources, bleeding of a hydraulic circuit, hazard in anldnseen
area, etc.), the manufacturer must provide warnings.

Such warnings should preferably use readily understandable pictograms and/ or be drawn up in one of
the languages of the country in which the machinery is to be used, accompanied;‘on request, by the
languages understood by the operators.

1.7.3. Marking

All machinery must be marked legibly and indelibly with the following minimum particulars:
— name and adress of the manufacturer,

— EC mark, which includes the year of construction (see\Annex I,

— designation of series or type,

— serial number, if any.

Furthermore, where the manufacturer constructs machinery intended for use in a potentially explosive
atmosphere, this must be indicated on thé.machinery.

Machinery must also bear full inforthation relevant to its rype and essencial to its safe use (e.g.
maximum speed of certain rotanng, parts, maximum diameter of tools to be firted, mass, erc.).

1.7.4. Instructions

(a) All machinery must-be accompanied by instructions including at least the following:

— arepeat of the informarion with which the machinery is marked (see 1.7.3), together with any
appropnate addinonal informadon to facilitate maintenance (e.g. addresses of the importer,
repairers, etc.),

— foreseen use of the machinery within the meaning of 1.1.2 (c),
=~/ workstation(s) likely to be occupied by operators,
— instructions for safe:

— putung into service,

— use,

— handling, giving the mass of the machinery and its various parts where they are regularly to
be transported separately,

— assembly, dismantling,

— adjusrment

— maintenance (servicing and repair),
— wher necessary, training instructions.

Where necessary, the instructions should draw attention to ways in which the machinery should
not be used.

(b) The instructions must be drawn up by the manufacturer or his authorized representative
established in the Community in one of the languages of the country in which the machinery is to
be used and should preferably be accompanied by the same instructions drawn up in another
Community language, such as that of the country in which the manufacturer or his authorized
representative is established. By way of derogauon from this requirement, the maintenance
instructions for use by the specialized personnel frequently employed by the manufacturer or his
authorized representative may be drawn up in only one of the official Community languages.

() The instructions must contain the drawings and diagrams necessary for purting into service,
maintenance, inspection, checking of correct operation and, where appropriare, repair of the
machinery, and all useful instructions in particular with regard to safery.
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(d) Any sales literature describing the machinery must not contradict the instructions as regards safery
aspects; it must give information regarding the airborne noise emissions referred to in (f) and, in
the case of hand-held and/ or hand-guided machinery, information regarding vibration as referred
ton 2.2.

.} Where necessary, the instructions must give the requirements relaring to installation and assembly
for reducing noise or vibranon (e.g. use of dampers, type and mass of foundation block,
etc.).

() The instructions must give the following information concerning airborne noise emissions by the
machinery, either the actuai value or a value established on the basis of measurements made i
identical machinery:

— equivalent continuous A-weighted sound pressure level at workstations, where this exceeds 70
dB(A); where this level does not exceed 70 dB(A), this fact must be indicated,

— peak C-weighted instantaneous sound pressure value at workstations, where this'exceeds 63 Pa
{130 dB in relanon to 20 uPa),

— sound power level emutted by the machinery where the equivalent continuous A-weighted
sound pressure level at workstations exceeds 85 dB(A).

In the case of very large machinery, instead of the sound power level, thé equivalent continuous sound
pressure levels at speaified positions around the machinery may be(indicated.

Sound Igvels must be measured using the most appropriate methiod for the machinery.

The manufacturer must indicate the operating conditions of the machinery during measurement and
what methods have been used for the measurement.

Where the workstation(s) are undefined or cannot be defined, sound pressure levels must be measured
at a distance of 1 metre from the surface of the machinery and at height of 1,60 metres from the floor or
access platform. The position and value of the maximum sound pressure must be indicated.

(8) If the manufacturer foresees that the machinery will be used in a potentially expiosive atmosphere,
the instructions must give all the .necessary informanon.

(h) In the case of machinery which'may also be intended for use by non-professional operators, the
wording and layout of the instructions for use, whilst respecnng the other essental requirements
mentioned above, must.take into account the level of general education and acumen that can
reasonably be expeécted from such operators.

"~

ADDITIONAL ESSENTIAL HEALTH AND SAFETY REQUIREMENTS FOR CERTAIN
CATEGORIES OF MACHINERY

2.1. Agri-foodstuffs machinery

In addition to the essental health and safery requirements set out in 1 above, where machinery is
intended to prepare and process foodstuffs (e.g. cooking, refrigeration, thawing, washing, handling,
packaging, storage, transport or distnibution), it must be so designed and constructed as to avoid any
risk of infection, sickness or contagion and the following hygiene rules must be observed:

a) marerials in ¢
conditions set down in the relevant Directives. The machinery must be so designed and constructed
that these matenals can be clean before each use;

(b) all surfaces including their jc 1ings must be smooth, and must have neither ridges nor crevices
which could harbour organic matenals;

(c) assemblies must be designed in such a way as to reduce projections, edges and recesses 0 a
minimum. They should preferably be made by welding or continuous bonding. Screws,
screwheads and rivets may not be used except where technically unavoidable;

(d) all surfaces in contact with the foodstuffs must be easily cleaned and disinfected, where possible
after removing easily dismantled parts. The inside surfaces must have curves of a radius sufficient
to allow thorough cleaning;

(e) liquid deriving from foodstuffs as well as cleaning, disinfecting and rinsing fluids should be able to
be discharged from the machine without impediment (possibly in a ‘clean’ position);

(f) machinery must be so designed and constructed as to prevent any liquids or living creatures, in
particular insects, entering, or any organic marter accumulacing in areas that cannot be cleaned
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(e.g. for machinery not mounted on feet or casters, by placing a seal berween the machinery and its
base, by the use of sealed units, etc.);

(g, machinery must be so designed and constructred that no ancillary substances (e.g. lubricants, etc.)
can come into contact with foodstuffs. Where necessary, machinery must be designed and
constructed so that continuing compliance with this requirement can be checked.

[nstructions

In addition to the information required in section 1, the instructions must indicate recommended

()
(9]

products and methods tor cleaning, disintecting and rinsing (not only for easily accessible areas bur also
where areas to which access is impossible or unadvisable, such as piping, have t0 be cleaned in
situ).

Portable hand-held and/or hand-guided machinery

In addition to the essential health and safety requirements set out in 1 above, portable hand-held
and/or hand-guided machinery must conform to the following essential hedith and safety
requirements:

— according to the type of machinery, it must have a supporting surface of sGfficient size and have a
sufficient number of handles and supports of an appropriate size and zrrangedto ensure the stability
of the machinery under the operanng conditions foreseen by the manufacturer,

— except where technically impossible or where there is an independefit control, in the case of handles
which cannot be released on complete safery, it must be firted with/start and stop controls arranged
in such a way thar the operator can operate them without releasing the handles,

— 1t must be designed, constructed or equipped to eliminate' the risks of accidental starting and/or
conninued operation after the operator has released the handles. Equivalent steps must be taken if
this requirement is not techmcally feasible,

— portable hand-held machinery must be designed'and constructed to allow, where necessary, a visual
check of the contact of the tool with the.mdrerial being processed.
Instructions

The instructions must give the folloawing informarion concerning vibrations transmicted by hand-held
and hand-guided machinery:

— the weighted root mean square acceleration value to which the arms are subjected, if it exceeds 2,5
m/s? as determined by'the appropriate test code. Where the acceleration does not exceed 2,5 m/s?,
this must be mentioned.

If there is no\applicable test code, the manufacrurer must indicate the measuretnent methods and
condiuons_under which measurements were made.

Machinery for working wood and analogous materials

In addition to the essenual health and safety requirements set out in 1 above, machinery for working
wood and machinery for working materials with physical and technological charactenstics similar to
those of wood, such as cork, bone, hardened rubber, hardened plastic material and other similar stiff

material must conform to the following essential health and safety requirements:

(a) the machinery must be designed, constructed or equipped so that the piece being machined can be
placed and guided in safety; where the piece is hand-held on a work-bench the latter must be
sufficiendy stable during the work and must not impede the movement of the piece;

(b) where the machinery is likely to be used in conditions involving the risk of ejection of pieces of
wood, it must be designed, constructed or equipped to eliminate this ejection, or, if this is not the
case, so that the ejection does not engender risks for the operator and/or exposed persons;

(c) the machinery must be equipped with an automanc brake that stops the tool in a sufficiently short
tme if there 1s a risk of contact with the tool whilst it runs down;

(d) where the tool is incorporated into a non-fully auromated machine, the lacter must be so designed
and constructed as to eliminate or reduce the risk of serious accidental injury, for example by using
cylindrical cutter blocks, restricung depth of cut, etc.
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A.2 Amendments to Annex I of the Directive 89/392/EEC according to
Directive 91/368/EEC published on 22 July 1991

The scope of the Directive 88/392/EEC has been extended by amending
Directive 91/368/EEC, to include the risks relating to mobility and/or ability to lift loads.

As part of this revision, certain alterations and additions were made to Annex I of
Directive 89/392/EEC. They relate to the general aspects of machinery safety and are
relevant to the scope of EN 292-1 and EN 292-2.

These alterations and additions are specified in Directive 91/368/EEC, Article 1(6),~a) to
f), reproduced below.

NOTE : The essential safety requirements relating specifically to. mobility and
ability to lift loads (expressed in Annex I of Directive 91/368/EEC land introducdd
into Annex I of Directive 89/392/EEC by Directive 91/368/EEC/article 1(6) g)) are
not taken into account in EN 292-1 and EN 292-2, and “are therefore not
reproduced here.

No L 198/18 Official Journal of the European Communities 22.7.91

In ion 1.7.0 the followi h § ded:
6| Annex | is amended as follows: (c) In secton ¢ following paragraph s ad

‘Where the health and safety of exposed persons
may be endagered by a fault in the operation of
unsupervised machinery, the machinery| must be
equipped to give an appropriate acousti¢ or light
signal as a warning.’;

(a) In section 1.3.7 the following paragraph is-added:

‘All necessary steps must be taken'-to prevent
accidental blockage of moving parts\involved in the
work. In cases where, despite the'precautions taken,
a blockage is likely to occur, ‘specific protection
devices or tools, the instruction handbook and
possibly a sign on the machinery should be provided
by the manufacturer to enable the equipment to be
safely unblocked.’;

(d) In section 1.7.3 the following paragraphs are
added:

‘Where a machine part must be handled during use
with lifting equipment, its mass must be |indicated
legibly, indelibly and unambiguously.
(b) The following/section is inserted: :
The interchangeable equipment referred to in
Artcle 1 (2), third subparagraph must |bear the

‘1.6.5. )Cleaning of internal pares
same informaton.’;

The machinery must be designed and
constructed in such a way that it is possible
(&)

contained  dangerous
preparauons without entering them; any
necessary unblocking must also be possible
from the outside. If it is absolutely
impossible to avoid entering the
machinery, the manufacturer must take

(e) In section 1.7.4 (a) the following indent i§ added:

substances or ‘—  where necessary, the essential characteristcs of
tools which may be firted to the machinery.’;

(f) In section 1.7.4 (f) the third paragraph is replaced
by the following:

steps during its construction to allow
cleaning to take place with the minimum of
danger.’;

‘Where the harmonized standards are not applied,
sound levels must be measured using the most
appropriate method for the machinery.’;
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Annex C (informative)

Main terminological discrepancies between EN 292 and "Machinery
Directive®

The terms listed below are used in the English language versions)of EN 292 or| the
Directive, as shown, and shall be considered as equivalent
EN 292 "Machinery Directive" (89/392/EEC)
commissioning putting into service
ejection hazard risk of ejection
hold-to-run control control requiring sustained action
intended use intended conditions of use/foreseen
use
interlocking device/interlock locking device
personal protective equipment personal protection equipment
pressure sensitive mat sensor mat
safety deévice protective device/protection device|
shall must
trip device sensing device



https://standardsiso.com/api/?name=a7bc720f0ea77bac0323ade16e171a6f

Page 47

EN 292-2:199)

ISO/TR 12100-2 : 1992 (E)

OYINLPSND- PUN LSYQMYID] 262 NF suou v su

usePuUsmUsn 262 NJ ULLON 18D Ul 48P sgsyun sonbfioads suoisssudrs
A STHOSILAGVHJ'TV SADIHOVYLSITIA ANONITIYL ANOILIGVHI'T

SINHOIHZY 3

pIepue)s g6 NI 241 uy
posn si101s$21dXa pur SuLId) dY1dads jo

XHANI OLLAGVHJTV TVAQONITI4L

SoULL3) SO
XddNI

(sAanBULIOjUY)

Pai *\III 31X

L ¥ Lo ar gy <~



https://standardsiso.com/api/?name=a7bc720f0ea77bac0323ade16e171a6f

