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ISO/TR 12100-2 : 1992 (E) 

Foreword 

IS0 (the International Organization for Standardization) is a worldwide federation of 
national standards bodies (IS0 member bodies). The work of preparing International 
Standards is normally carried out through IS0 technical committees. Each member 
body interested 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. IS0 
collaborates closely with the International Electrotechnical Commission (IEC) on all 
matters of electrotechnical standardization. 

The main task of IS0 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: 

- type 1, when the required support ca nnot be 
International Standard, despite repeated efforts; 

obta ined for the publication of an 

- type 2, when the subject is still under technical development or where for any 
other reason there is the future but not immediate possibility of an agreement on an 
International Standard; 

- type 3, when a technical committee has collected data of a different kind from 
that which is normally published as an International Standard (“state of the art”, for 
example). 

Technical Reports 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 Reports of type 3 do not necessarily have to be reviewed until the data they 
provide are considered to be no longer valid or useful. 

0 IS0 1992 
All rights reserved. No part of this publication may be reproduced or utilized in any form or by any 
means, electronic or mechanical, including photocopying and microfilm, without permission in 
writing from the publisher. 

International Organization for Standardization 
Case postale 56 l CH-1211 Geneve 20 l Switzerland 

Printed in Switzerland 

ii 
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ISO/TR 12100-2 : 1992 E) 

In its resolution 6 (November 19911, Technical Committee ISO/TC 199, Safety of 
machinery, endorsed the contents of European Standard EN 292-2 : 1991 prepared by 
Technical Committee CEN/TC 114, Safety of machinery. It recommended further that 
this European Standard be published as an IS0 Technical Report of type 2 and be im- 
plemented with the highest priority throughout ISO/IEC and publicized as widely as 
possible. 

This document is being issued in the type 2 Technical Report series of publications (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 urgent 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 proposed for 
provisional application so that information and experience of its use in practice may be 
gathered. Comments on the content of this document should be sent to the IS0 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 Safety of 
machinery - Basic concepts, general principles for design : 

- Part I: Basic terminology, methodology 

Part 2: Technical principles and specifications 

Annexes A, B, C and D of this part of lSO/TR 12100 are for information only. 

. . . 
Ill 
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TECHNICAL REPORT ISO/TR 12100-2: 1992 (E) 

EUROPEAN STANDARD 

NORME EUROPEENNE 

EUROPAISCHE NORM 

EN 29202:1991 

September 1991 

UDC 62-78:614.8:331.454 

Descriptors: Safety of machines, design, accident prevention, 
generalities, specifications, human factors 
engineering, I safety, control devices, safety 
devices, information, indexes (documentation) 

English version 

Safety of machinery - Basic concepts, general 
principles for design - Part 2: Technical 
principles and specifications 

Skcurite des machines - Notions Sicherheit von Maschinen - 
fondamentales, principes generaux de Grundbegriffe, allgemeine 
conception - Partie 2: Principes Gestaltungsleits3tze - Teil 2: 
techniques et specifications Technische Leitsatze und 

Spezifikationen 

This European Standard was approved by CEN on 1991-09-20 
CEN members are bound to comply with the'CENKENELEC Internal Regulations 
which stipulate the conditions for giving this European Standard the 
status of a national standard without any alteration. 

Up-to-date lists and bibliographical references concerning such national 
standards may be obtained on application to the Central Secretariat or to 
any CEN member. 

This European Standard exists in three official versions (English, French, 
German). A version in any other language made by translation under the 
responslbllity of a CEN member into its own language and notified to the 
Central Secretariat has the same status as the official versions. 

CEN members are the national standards bodies of Austria, Belgium, Denmark, 
Flnland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, 
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom. 

CEN 

European Committee for Standardization 
Comiti! Europeen de Normalisation 
Europaisches Komitee fur Normung 

Central Secretariat: rue de Stassart 36, B-1050 Brussels 

(c) CEN 1991 Copyright reserved to all CEN members 

Ref. No. EN 292-2:1991 E 
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EN 292-2: 199 1 ISO/TR 12100-2 : 1992 (E) 
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EN 292-Z: 199 1 

Foreword 

ISO/TR 12100-2 : 1992 (E) 

This standard has been prepared by CEN/‘TC 1WWG 1 “Basic concepts”. 

Part 1 of this standard deals with “Basic terminology, methodology” (see clause 0 
“Introduction” for more detailed explanations). 

NOTE : At several places EN 292-2 refers to specific clauses of 
EN 60 204-l: 1985 “Electrical 
requirements”. 

equipment of industrial machines, Part 1 - Genera1 

It is important to note that this electrical standard has undergone a major revision 
and that a draft prEZN 60 204-l ‘Safety of machinery - Electrical equipment of 
machines, Part 1 - General requirements” should be submitted to 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-l available which should be used. 

To avoid cortfhion in the interim period, the table below indicates the subclauses of 
ECN 292-2 which refer to EN 60 204-1:19&S (column 1) and the corresponding 
subclauses of EN 60 204.1:1985 (column 2) and prEN 60 204.1:1991 (column 3). 

Table 1 

5.4 to 5.8, 6, 7, 8 7.5 and 8 to 13 

6.1.1 5.6.1 9.2.5.4 and 10.7 

6.2.2 5.6.2 I 53 . 

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 ffrst in a programme of standards produced by CENICENELEC 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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Page 5 

EN 292-Z: 199 1 

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. 

W 

Cl 

safety 
B standards (group safety standards) dealing with one safety aspect 
related devi ce that can be used across a wide range of machi nery : 

- type Bl standards 
temperature, noise), 

on particular safety aspt?CtS 

- type B2 standards on safety related devices 
devices, pressure sensitive devices, guards). 

( I3 e. . 

( g e. . safety 

two-hand controls, interlocking 

m C standards (machine safety standards) giving detailed 
particular machine or group of machines. 

or one type of 

distances, surface 

safety requirements for a 

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 standards, in 
coqjunction with ENV . . . . . “Terminology” and EN 414 “Rules for the drafting and presentation 
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 are 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 specifk 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 type 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, methodologyN 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 speci&zations” giving advice on how this philosophy can be applied using 
available techniques. 

The overall purpose of EN 292 is to provide manufacturers, designers, etc. with the 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 I of the Directive 89/392/EEC as an annex to EN 292-2. 
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Page 6 
EN 292-2: 199 1 ISO/TR 12100-2 : 1992 (E) 

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 achieving safety in the desim of machinery (see 3.1 in EN 292-l) for 
professional and non-professional purposes. It may also be used for other technical products 
having similar hazards. 

Parts 1 and 2 should be used together when considering the solution to a specific problem. 
They can be used independently of other documents, or as a basis for the preparation of 
other type A standards or type B and C standards. 

EN 292-Z in cory’unction with part 1 would also assist in a preliminary assessment of 
machines with regard to their safety, where there is no relevant me CJ standard available. 

It is recommended that this standard is incorporated in training courses or in manuals to 
convey technical principles and specifkations to designers, etc. 

2 Normative references 

This European Standard incorporates, by dated or undated reference, provisions from other 
publications. These normative references are cited at the appropriate places in the text and 
the publications are listed hereafter. For dated references, subsequent amendments to or 
revisions of any of these publications apply to this European Standard only when 
incorporated in it by amendment or revision. For undated references the latest edition of the 
publication referred to applies. 

EN 292-1 

EN 294 

EN 349 1) 

EN 418 2) 

EN 3) . . . . . 

EN 4) . . . . . 

EN 5) . . . . . 

Safety of machinery - Basic concepts, general principles for design - Part 1 : 
Basic terminology, methodology 

Safety of machinery - Safety distances to prevent danger zones being reached 
by the upper limbs 

Safety of machinery - Minimum distances to avoid crushing of parts of the 
human body 

Safety of machinery - Emergency stop equipment - Functional aspects 

Safety of machinery 0’ Guards (ilxed, movable.) 

Safety of machinery - Two-hand control device 

Safety of machinery - Pressure sensitive safety devices - Mats and floors 

1) Draft standard submitted to CENKENELEC inquiry in 1991. 
2) Draft standard submitted to CEN/CE!!VELEC inquiry in 1991. 
3) Draft standard prepared by CEN/TC 114/WG 11. 
4) Draft standard prepared by CEN/TC 114-CLC/TC44X/.IVVG7. 
5) Draft standard prepared by CEN/TC 114.CLC/TC44X/JWG8. 
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Page 7 
lSO/TR 12100-2 : 1992 (E) EN 292-2: 199 1 

EN 6) . . . . . 

EN 7) . . Q.. 

EN 8) . . . . . 

EN 9) . . . . . 

EN 10) . . . . . 

EN 11) . . . . . 

EN 12) . . . . . 

Safety of machinery - Interlocking devices with and without guard locking - 
General principles and specifications’ for design 

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

Safety of machinery - Safety requirements for fluid power systems and 
components - Hydraulics 

Safety of machinery - Safety requirements for fluid power systems and 
components - Pneumatics 

Safety of machinery - 
Part 1 : General requirements 

Electrosensitive protective devices 

Safety of machinery - Ergonomic design principles 
Part 1 : Terminology and general principles 
Part 2 : Interaction between machinery design and work tasks 

Safety of machinery - Ergonomic requirements and data for the design of 
displays and control actuators 
Part 1 : Human interaction with displays and control actuators 
Part 2 : Displays 
Part 3 : Control actuators 

EN 50 020: 1977/Al: 1979/A2: 1985 Electrical apparatus for potentially explosive atmospheres - 
Intrinsic safety V 

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

IS0 447:19&4 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 of design 
features (see 3.1 to 3.9), and 

- limiting persons exposure to hazwds by reducing the ne4 for operator intervention 
in danger zones (see 3.10 to 3.12). 

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

In so far as their purpose allows, accessible parts of the machinery shall have no sharp 
edges, no sharp angles, no rough surfaces, no protruding parts likely to cause injury, and no 
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 1lWG 10. 
7) Draft standard prepared by CEN/TC 114-CLC/lC44X/JWG6~ 
8) Draft standard prepared by CEIWC 114/WG 12. 
9) Draft standard prepared by CEN/TC 114/WG 12. 
10) Draft standard prepared by CLC/TC 44WWG 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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Page 8 
EN 292-2: 199 1 ISO/TR 12100-2: 1992 (E) 

3.2 Making machines inherently safe by virtue of : 

- the shape and the relative location of their me&anicall 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 limit&on of the actuating force to a s&ficiently low value, so that the element 
does not generate a mechanical hazardla), 

- the limitation of the ~JUW and/or velocity of the movable elements, and hence of 
their kinetic energy Is), 

the limitation by design of noise and vibration, 

- etc. 

3.3 Taking inti account des 
general way, all prsftion 
(e.g. calculation rules, etc.) 

es, data about material properties and, in a more 
es design and construction 

a) Mechanical &resses : 

For example : 

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

For example, 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 tinction. 
15) When such a limitation does not hinder the intended function. 
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EN 292-2: 199 1 

3.4 Using inherently s&e techologi~, proc-, power supplies 

For example : 

- on machines intended for use in explosive atmospheres : 

. fully pneumatic or hydraulic control system and actuators, or 

. “intrinsically Safien electrical quipment (see EN 50 OZO), 

- electrical supply under “hctional extra-low voltage” (see 5.1.2.3 of EN 60 204-P)), 

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

3.5 Applying the principle of the p&tive mechanical action of a component on another 
component 

If a moving mechanical component inevitably moves another component along with it, either 
by direct contact or via rigid elements, these components are said to be connected in the 
positive mode (or positively). The same applies to a component which prevents any 
movement of another component purely by virtue of its presence. 

On the contrary, where a mechanical component moves and thus allows another one to move 
freely (by gravity, by spring force, etc.), there is no positive mechanical action of the first 
one on the other one. 

3.6 Observing ergonomic principles (See also draft standards prepared by CEN/TC 122 
“Ergonomics* and, among others, 
EN 

EN . . . . . “Ergonomic design principles” and 
. . . . . “Ergonomic requirements and data for the design of displays and control actuators**) 

The observance of ergonomic principles in designing machinery contributes to increasing 
safety by reducing stress and physical effort of operator, and thus improving the 
performance and reliability of the operation, thereby reducing the probability of errors at all 
stages of machine use. 

Note shall be taken of these principles when allocating finctions to operator and machine 
(degree of automation) in the basic design. 

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

All elements of the woperator-machine” interf~ such as controls, signalling or data display 
elements, shall be designed in such a way that clear and unambiguous interaction between 
the operator and the machine is possible. 

Designers’ attention is especially drawn to following ergonomic aspects of machine design : 

3.6.1 Avoiding stressfjll 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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EN 292-Z: 199 1 ISO/TR 12100-2 : 1992 (E) 

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 
acijusting, 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, 
shadows and stroboscopic effects shall be avoided if they may cause a risk ; if the position of 
the lighting source has to be adjusted, its location shall be such that it does not cause any 
hazard to persons making the acQustment. 

3.6.6 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 opemtos 
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 IS0 447). 

- their operation cannot cause additional risk. 

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 shall be clearly displayed and subject to confirmation where necessary. 

Controls shall be so arranged that their layout, travel and resistance to operation are 
compatible with the action to be performed, taking account of ergonomic principles. 
Constraints due to the necessary or foreseeable use of personal protection equipment (such 
as footwear, gloves, etc.) shall1 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 tempomry 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 

- uncontrolled speed change, 

- failure to stop moving parts, 

UP, 

- dropping or ejection of a mobile part of the machine or of a workpiece clamped 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 specific operating modes (e.g. start-up &er normal stop, restart after 
cycle interruption or tier emergency stop, removal of the workpieces contained in the 
machine, operation of a part of the machine in case of a failure of a machine element, 
etc.), 

- clear display of the faults when using an electronic control system and a visual 
display unit, 

- taking into account the particular requirements of complex machinery. 

In order to prevent hazardous machine behaviour and to achieve safety functions, the 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 1 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 1 represents the highest energy state). 
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3.7.2 The spontanwus 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 of a self- 
maintained relay, contxtor or valve). 

3.7.3 Component reliability comidered as the basig of the integrity of the safety fimctions : 
this principle is applied whenever, in order to fulfil a tinction, 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 
intended use, for the period of time fuced for the use, without failures generating a 
hazardous malfunctioning of the machine. 

NOTE : Environmental stresses which are to be taken into consideration 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 : insulation 
failures, temporary or permanent failures in the function of control system 
components. 

See also 3.10 

3,7.4 Use of RorienCed ftiure mode” compnents or i.e. of components or systems 
the predominant failure mode of which is in advance, and always the same. 

Dupu~tion (or 

same cycle. 

3.7.6 Autsm&ic monitsring 

Automatic monitoring ensures that a safety measure is initiated if the ability of a component 
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 restart of this process after the first stop following the occurrence of 
the failure in the component or element, 

- the triggering of an alarm. 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 12

10
0-2

:19
92

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


ISO/TR 12100-2: 1992 (E) 
Page 13 

EN 292-z: 199 1 

3.7.7 Safeguarding safety fhctions In re-programmable control systems 

Systems intended to be capable of se-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”, 

- card readers, 

- punch tape readers, 

- magnetic tapes or discs, 

- electronic or optical storage. 

When such arrangements are used in a safety critical control system, care shall be taken to 
provide reliable means which prevent inadvertent or deliberate alteration of the stored 
program. Such means can include : 

- pinned cams, 

- embedded sofhvare, e.g. read only memory (ROM), 

- locks restricting access, 

- password access to software. 

NOTE : Fault-finding systems should be used to check errors resulting from 
reprogramming, whenever possible. 

3.7.8 Principles relating to manual control 

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

b) A stop control shall be placed near each start control. Where the start/stop function 
is performed by means of a hold-to-run control, a separate stop control shall be 
provided if a risk may result from the hold-to-run control failing to deliver a stop 
command when released. 

c) Controls shall be located outside the danger zones, except for certain controls where, 
of necessity, they are located within a danger zone, such as emergency stop, teach 
pendant, etc. 

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

f) Controls shall be designed or protected so that their effect, where a risk is involved, 
cannot occur without intentional operation. 

3.7.9 Selection of control and opr&ing mwies 

If machinery has been designed and built to allow for its use in several control OF operating 
modes presenting different safety levels (e.g. to allow for adjustment, maintenance, 
inspection, etc.), it shall be fitted with a mode selector which can be locked in each position. 
Each position of the selector shall correspond to a single operating or control mode. 

The selector may be replac by another selection means which 
functions of the machine 0 certain categori 
numerically controlled functions, etc.) e 

the use of certain 
codes for certain 

3.7.10 Control mode for se * de 
maintereaxrce 

Where, for setting, teachin eover, fault-findin cleanin or maintenance of 
machinery, a guard has to or removed and/or a safety device has to be 
neutralized, and where it is net e operations for the machinery 
to be put in operation, safety of the operator shall be achieved, where practicable, using a 
manual control mode which simultaneously : 

- disables the automatic control mode (this implies, among other, 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 323.4 in EN 292-l), 

- permits operation of the hmrdous elements only in enhanced safety conditions 
(e.g. reduced speed, reduced power/force, step-by-step - e.g. with a limited movement 
control device (see 323.8 in EN 292-I) - or other adequate provision) while preventing 
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 Axal controls allowing sight of the 
controlled elements. 
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3.7.11 Other standardized m-es for the design of electricsal (electromechanical and 
electronic) control systems with a view to preventing hazardous malfbnctioning 

For all machines, electromagnetic compatibility of electronic equipment shall comply with 
the relevant standards. 

For industrial machines, EN 60 204-P) deals with control system design, especially in 5.4 
to 5.8, 6, 7 and 8. 

3.8 Preventing hazards fkom pneumatic and hydraulic equipment (see also EN . . . . . “Safety 
requirements for fluid power systems and components - Hydraulics” and EN . . . . . “Safety 
requirements for fluid power systems and components - Pneumatics”) 

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

- 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 vacuum, 

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

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

all elements of the equipment, and especially pipes and hoses, be protected against 
harm1 external effects, 

- as far as possible, reservoirs and similar vessels (e.g. hydro-pneumatic accumulators) 
be automatically depressurized when isolating the machine from its power supply 
(see 6.2.2) and, if it is not possible, means be provided for their isolation and/or local 
depressurizing and pressure indication, e 

- all elements which may remain under pressure after isolation of the machine from its 
energy supply be provided with clearly identified exhaust devices, and a warning label 
drawing attention to the necessity of depressurizing those elements before any setting or 
maintenance activity on the machine. 

3.9 Preventing electrical hazard 

For the design of the electrical equipment of industrial machines, EN 60 2040118) indicates 
general specifications especially in : 

- 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 expcmww ti knazads through reliability of equipment 

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. 

Safety-critical components (as, for instance, certain sensors) with a known reliability shall be 
used. 

The elements of guards and of safety devices shall be particularly reliable, a~ their failure 
can expose persons to hazards, and also as poor reliability would encounge attempts to 
defeat them. 

See also 3.7.3. 

3.11 Limiting exposure to hazards thrsu@ mechanization or automation of loading 
(feeding)/unloading (removal) operatisn~ 

Mechanization and automation of machine loadin unloading opeat-ens and more generally 

of handling operations (of workpieces, materials, substances, etc.) limit the risk generated by 
these operations by reducing persons exposure to hazards at the operating points. 

Automation can be achieved e.g. by robots, handling devices, transfer mechanisms, push rods, 
air blast, etc.. Mechanization can be achiev 
tables, etc.. 

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 shall be 
taken to ensure that the use of these devices does not introduce further trapping hazards 
between the devices and parts of the machine or materials being processed. Suitable 
safeguards (see clause 4) shall be provided if this cannot be ensured. 

3.12 Limiting expomm to 
outside of danger zones 

hxatisn of the setting and maintenance points 

The need for access to danger zones shall be minimized by locating maintenance, lubrication 
and setting points outside these zones. 

4 Safeguaxding 

Safeguards (guards, safety devices) shall be used to protect persons from the hazards which 
cannot reasonably be avoided or suflkiently limited by design (see clause 5 in EN 292-1). 

The different kinds of guartis and safety devices are defined in 3.22 and 3.23 of EN 292-l. 
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Certain safeguards may be used to avoid exposure to more than one hazard (e.g. a f!ixed 
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 

This clause gives guidelines for the selection of guards and safety devices the primary 
purpose of which is safeguarding against hazards generated by moving parts, according to the 
nature of those parts (see table 2) and to the need for accw to the danger zone(s) (see 
4.1.2 to 4.1.4). 

The exact choice of a safeguard for a particular machine shall be made on the basis of the 
risk assessment for th .at machine, and the chosen safeguard shall be described in detail in a 
“C” standard. 

In selecting an appropriate safeguard for a 
shall be borne in mind that a fIxed guard 
operator to the danger zone is not required 
malfunction) of the machinery. 

particular type of machinery or danger zone, it 
is simple, and shall be used where access of an 
during normal operation (operation without any 

As the need for access increases in frequency, the inconvenience resulting from removing 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 cory’unction 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-l) may be 
required to protect against the secondary drawing-in or shearing hazard between the 
mechanical loading (feeding) device, when reachable, and the fmed 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 normai 
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 3.22.1 in EN 292-l), including, where necessary, feeding and take- 
off devices (see 3.1 l), a false table, a barrier of adequate height, a tunnel guard, etc. 
Openings in the guard shall be in accordance with EN 294 “Safety distances to prevent 
danger zones being reached by upper limbs”. 

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

c) Selfklo6ing guard. 
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d) Trfp detim (see 3.23.5 in EN 292-l), 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 acce~ to the danger zone is required during normaI ~pemthn 

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

a) Interlocking guti (see 3.22.4 and 3.22.5 in EN 292-1) 

b) Trip device (see 3.23.5 in EN 292-l). 

c) Aaustalble guard (see 3.22.3 in 292-1). 

d) Self-closing guard. 

e) Two-hand contmll devi @- 
this device, as it protecti generally 
prevent others in the vicinity from 

2-8) : care shall e taken in selecting 
rating the controls and does not 
dangerous zones. 

f) Con-1 guti (see 3.22.6 in EN 292-l and 4,2.2,5 

NOTE : For danger zcmes generated by moving parts, table 2 provides specific 
guidelines. 
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Table 2 - Guidelines to help make the choice of safbguards against hazards generated by 
moving wwts 

HiAZARDS GENERATED BY 
MOVING TRANSMISSION 

PARTS 

- flxed guardr;, 
(see 4.2.2.2), 
or 

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

HAZARDS GENERATED BY 
MOVING PARTS CONTRIBUTING TO THE WORK 

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

Yes 

I 

- fIxed guards, 

(see 4.2.2.2), 
or 

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

- safety devices 
(see 4.2.3), 

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

- fIxed guards (see 4.2.2.2), 
preventing access to the 
moving parts in the 
zones away from the 
process 

and 

- a@stable guards 
(see 3.22.3 in EN 292-l) 
restricting access to 
the moving parts in 
those zones where 
it is necessary for the 
process 
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4.1.4 Where accessa to the danger zone is squired for machine setting, teaching, process 
changeover, fault fhiing, cleaning or IxukiMenance 

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 fuced guards or to make safety 
devices ineffective, with operation of the machine still possible), the machin 
provided with appropriate means reducing the risk ZIS much as possible and usi 
control as mentioned in 3.7.10. 

e shall be 
ng manual 

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. 

4.2 Requirements for the design and cmstiction of and safety devices (see also 
EN “Guards 
q&r&“, EN .m .*a 

(Axed, movable.)“, EN *I . . . “Principles for the design of safety related control 
wTwo-hand control device”, EN .* . . . ‘Pressure sensitive saf’ety devices - Mats 

and floors’, EN . . *.* wInterlocking devices with and without guard 
EN 

locking “, 
.a . . . “Electrosensitive protective devices”). 

4.2.1 General requhments 

In designing safeguards, the types of ty device and their methods of 
construction shall be selected to take ac nical and other hazards involved. 
Guards and safety devices shall be compatible with t orking environment: of the machine 
and designed so that they cannot be easily defe ‘I’hey shall provide the minimum 
possible interference with activities during operation and other phases of machine life, in 
order to reduce any incentive to defeat them. 

. Guards 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 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 safety device having to be removed. 
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4.2.2 Requirementx 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 

- con tainmentkapture of mat erials, workpieces, chips, liquids, radiation, 
gases. noise, etc., which may be qjected 9 dropped o r emitted by th e machine. 

dust, fumes, 

Additionally, they may need to have particular properties relating to electricity, temperature, 
fire, explosion, vibration, visibility, etc. (see EN . . . . . “Guards (tied, movable.)“) . 

4.2.2.2 Requirements for fIxed guards 

Fixed guards shall be securely held in place : 

either permanently (by welding, etc.), . 

- or by means of fasteners (screws, nuts, etc.) making removal/opening impossible 
without using tools ; where possible, they should not remain closed without their 
fasteners. 

4.2.2.3 Requirements for movable guti 

a) Movable guards against hazards generated by moving transmission parts shall : 

- 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-l) in order to prevent moving parts starting up as long as these parts can 
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 designed 
and associated with the machine control system so that : 

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

- they can be aausted only by means of an intentional 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 ; this can be achieved by automatic monitoring (see 3.14 in EN 292-l), 

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) above, 
according to the result of the risk assessment. 
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4.2.2.4 bquiremen~ for a@uQable guards 

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

They shall : 

- be actjustable 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 &om ejection. 

4.2.2.5 Control guards 

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

- if there is no possibility for a n operator or a part of his body to stay 
zone or between the danger zone and the go .ard while the guard is clo Ised, 

and 

in the danger 

da 
if opening 
nger zone, 

the control guard or an interlocking guard is the only way to enter the 

and 

- if the interlocking device associated with the control guard is of the highest possible 
reliability (as its failure may lead to an unintended/unexpected start up)* 

NOTE : The danger zone considered above is any zone where the operation of 
hazardous elements is initiated by closure of the control guard. 

4.2.2.6 Hazards ihm guards 

Care shall be taken to prevent hazards which might be generated by : 

- the guard constsuction (sharp edges or corners, material, etc.), 

- the movements of the guard (shearing or crushing zones generated by power-driven 
guards and by heavy guards which are liable to fall). 

4.2.3 Tdmical &aracterlst%cs of safety devices (see 3.23 in EN 292-l) 

Performing a safety critical function, a safety device shall be designed according to one or 
several of the principles formulated in 3.7.3 to 3.7.6. 

Safety devices shall be operated and connected with the control system so that they cannot 
be easily defeated. 

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 Provisioru for alternative types of safeguards 

Provisions should be made to facilitate the !Rting of alternative types of safeguards on 
machinery where it is known that this fitting will be necessary because the work to be done 
on it will vary. 

5 Information for use 

Information for use consists of communication links, such as texts, words, signs, signals, 
symbols or diagrams, used sepamtely or in combination, to convey information to the user. It 
is directed to professional and/or non-professional users. 

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 Iwpirements 

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 usem about residual risks, i.e. those which cannot be eliminated 
or suffkiently reduced by design and against which safeguarding is not - or not totally - 
effective (see 5.5 in EN 292-l). 

It shall not exclude uses of the machine that can 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-l). 

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, commissioning 
(assembly, installation and adjustment), use (setting, teaching or process changeover, 
operation, cleaning, fault flnding and maintenance of the machine), and, if necessary, 
de-commissioning dismantling and disposal. 

5.2 Location and natauw of Formation for use 

Depending on : 

- the risk, 
- the time when the information is needed by the user, 
- the machine design# 

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

- in/on the machine itself (SL 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 
to be given (see annex B “Bibliography”). 

lSO/TR 12100-2 : 1992 QE 

such as warnings need 

5.3 Signals and warning devices 

Visual signals, such as flashing lights, and audible signals such as sirens may be used to warn 
of an impending hazardous event such as machine start-up or overspeed. 

It is essential that these signals : 

- are emitted before the occurrence of the hazardous event, 

- are unambiguous, 

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

- can be clearly recognized by the users. 

The warning devices shall be design and l-ted such that checking is easy. The instruction 
handbook shall prescribe regular che&ing of warning devices 

The attention of designers is drawn to the risks from “sensorial saturatiorP which results 
from too frequent emission of visual and/or acoustic si als, which may also Bead to 
defeating the warning devices. 

NOTE : Consultation of the user is o 

, si (picto 

Machinery shall bear all markin ich are necessary : 

a) For its unambiguous identifkation ; at least : 

- name and address of the manufacturer, 
- designation of series or type, 
- serial, number, if any. 

b) h order tcp hdhte its compliance w&h mandatory rquirements : 

- mark@) ? 
written warnings (e.g. for machines which are usable in potentially explosive 

atmosphere). 

C) For its s&e 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) shall 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 
annex B “Bibliography”, particularly for pictograms, symbols, colours, etc.). 

See 3.1 in EN 60 204-120) as regards marking of electrical equipment. 

5.5 Accomwying documents (in particular : instruction handbook) 

5.5.1 Contents 

The instruction handbook or other written instructions (e.g. on the packaging) should 
contain 

a) 

among others : 

Information relating to transport, handling and storage of the machine 

For example : 

b) 

- 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 for lifting 
equipment). 

Information relating to c~mmiss ioning of the machine 

For example : 

- fting/anchoring and vibration dampening requirements, 

- assembly and mounting conditions, 

- space needed for use and maintenance, 

- permissible environmental conditions (temperature, moisture, vibration, 
electromagnetic radiation, etc.), 

- instructions for connecting the machine to power supply (particularly about 
protection against electrical overloading), 

- advice about waste removal/disposal, 

- 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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Cl Information relating to the machine itself 

d) 

For example : 

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

- comprehensive range of applications for which the machine is intended, including 
prohibited usages, if any, taking into account variations of the original machine if 
appropriate, 

- diagrams (especially 
in 3.13 in EN 292-l), 

atic representati n of safety function %s defined 

- data211 abo t u noise and vibration generated by the machine, about radiations, 
gases, vapours, dust emitted by it, 

- data about electrical equipment (see 3.2 of EN 60 204-19, 

- documents attesting that the machine complies with mandatory requirements. 

Information relating to the LW of the machine 

For example : 

description of manual controls (actuators), 

instructions for setting and aaustment, 

modes and means for stopping (especially emergency stop), 

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

information about particular SiSkS which may be generated by certain 
applications, by the use of certain fittings, and about specific safeguards which are 
necessary for such applications, 

- information about prohibited applications, 

- instructions for fault identif’lcation and location, for repair, and for re-starting 
after an intervention, 

- if necessary, instructions relating to personal protective equipment which is to be 
used and to training which is required. 

21) With reference to the measuring method. 
22) See Foreword. 
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e) Information for maint;enance 

For example : 

nature and frequency of inspections, 

- instructions relating to maintenance oper;ltions which require a definite technical 
knowledge or particular skills and hence should be carried out exclusively by skilled 
persons (maintenance staff, specialists) 23), 

- instructions relating to maintenance actions (replacement of parts, etc.) the 
execution of which does not require specific skills and hence may be carried out by 
users (operators, etc.), 

drawin gs and d iagrams enabling main 
tionally (especial ,ly fault- *finding tasks). 

tenance personnel to carry out their task 

f) Information relating TV de-commiss’ loning, dismantIing and, as far as safety is 
concerned, disposal 

Information for emergency situations 

For example : 

type of ffre-fighting equipment to be used, 

- warning about possible emission/leakage of harmful substance(s), and if possible 
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 warnings 
and/or cautions should be emphasized by the use of colours, symbols and/or large print. 

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

c) Whenever possible, text should be supported by illustrations. Illustrations should be 
supplemented with written details enabling,, for instance, manual controls (actuators) to 
be located and identifled ; they should not be separated from the accompanying text, 
and should follow sequential operations. 

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

e) The use of colours should be considered, particularly in relation to components 
requiring quick identiffcation. 

f) When 
given. 

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

23)‘Maintenance instructions provided for skilled persons (second dash in e) and 
maintenance instructions provided for unskilled pepson~ (third dash in e) should appear 
clearly separated fkom each other. 
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5.53 Advice for d&ting =d 4i rm&ion for use 

a) Relationship t0 maxM : the information shall clearly relate to the specific model of 
machine. 

b) Cmnmunkation principlea : 
communication process %4za3 - 

when information for use is being prepared, the 
think - use” should be followed in order to achieve the 

maximum effect and should follow sequential operations. 

The questions “how ?“’ and “why o Tw 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 Mth 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 
advice should be give 
point of sale, e.g. on t 

use of the machine, clear 
minently displayed at the 

e) Durability and availability of ents 

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 referen&! 

6 Additional precautions 

6.1 Precautions ln view of emergency situations 

6.1.1 Emergency stopping device (see &so 18 ‘Emergency stop equipment”) 

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

- machines in which an emergency stopping 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 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- 12’). 

6.1.2 Precautisns 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 arxangements contributing to safety 

6.2.1 $rotiiom for the m&ntainaMlity of a machine 

Mrhen designing a machine, the following maintainability factors should be taken into 
account : 

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 Prwistons for isolation and energy dissipation 

Especially with regard to their maintenance and repair, machines shall be equipped with the 
technical means to achieve the isolation from power supply(ies) and dissipation of stored 
energy as a result of following actions : 

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 ensured 
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. 

b) If necessary (for instance on large machines or in installations), locking all the 
isolating units in the “isolated” position. 

Cl 
no 

Takins 
more : 

measures so as to ensure, downstream of the isolating points, that there is 

- potential energy 
may be released), 

(e.g. electric power, fluid pressure or mechanical power which 

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

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

24) See Foreword. 
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These measures bring the machine to ‘zero energy state” ; isolation and energy dissipation 
afford a very high safety level. 

The means for isolating a machine from the electric power supply are defined in 5.6.2 
of EN 60 204-125L 

6.2.3 Provisions for easy and safe bdling of machines and their heavy component parts 

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 transport by 
means of lifting gear. 

These attachments or provisions may be, for instance : 

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

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

o guiding grooves for machines to be transported by a fork truck, 

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

- lifting gear and appliances integrated into the machine. 

Parts of machinery which can be removed manually 
I  In 

means for their safe removal and replacemen t and shou ,ld 
operation shall be provided 

be marked with weight details. 
with 

6.2.4 Provision for We 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 remaining 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 access is 
required, flxed ladder with handrails can be used. 

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

In large 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 tz1lfilled 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 
workpiece by a sole, stability during opemtion is conditioned by the shape and dimensions 
of this sole. 

ion of diagnmtic ms to aid fkalt-fInding and rectif!kation 

Whenever possible, diagnostic systems to aid fault finding should be included at the design 
stage. 

Such 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 &ex 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 

I. The obligations laid down by the essm.d health and safety requlrcmcnrs apply only when the corrcspondmg 
hazard exlscs for the machrnery In qucstlon when it IS used under the condiclons foreseen by the manufacturer. 
In any event, requrrcmencs 1.12, 1 X.3 and 1 .T .4 apply to all machmery covered by this Direcnve. 

7 -. The essennal health and safety requirements laid down In this Directive are mandatory. However, takmg mco 
account the state of the arc, IC may not be possible CO meet the obpmves set by them. in this case, the machinery 
must as far as possible be desqgned and constructed wath the purpose of approaching chose obpxwcs. 

1. ESSEN-TUL HEALTH AND SAFETY REQUIREMENTS 

1.1. General *rem&s 

1.1.1. 

1.12. 

Definr tzons 

For the purpose of this Directive 

1. ‘danger zone’ means any zone within and/or around machmexy in whrch an exposed person is 
subpcc co a nsk co hrs health or safety; 

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

3. ‘operator’ means the person or persons grvcn the cask of installing, operating, adjusting, 
maintaining, cleaning, reparnng or nansporting machinery. 

Pnnctples of safety f n tegra tzon 

9) 

9) 

ic) 

id) 

(e) 

‘f) 

Machinery must be so constructed chat it is fitted for its function, and can be adjusted and 
maintained without putting persons at risk when these operations are carned out under the 
conditions foreseen by the manufacturer. 

The aim of measures taken must be co elimmatc any risk of accident throughout the forcsccabie 
lifetime of the machinery, m&ding the phases of assembly and drsmanclmg, even where nsks of 
accident anse from foreseeable abnormal slcuatlons. 

In xlcctlng the most appropnace methods, the manufacturer must apply the following pnnciplcs, 
in the order gtvcn: 

- eliminate or reduce Asks as far as possible (inherently safe machmery design and 
construction), 

- cake the necessary protection measures in relation co risks chat cannot be elimmaccd, 

- _ inform users of the rcsldull risks due co any shoncommgs of the procccnon measures adopted, 
Indicate whether any pamcular training is required and specify any need co provide personal 
proccctlon equipment. 

When designing and constructing machmery , and when drafting the instrucclons, the 
manufacturer must envisage nor only the normal use of cht machmery but also uses which could 
reasonably be expected. 

The machinery must be designed to prevent abnormal use if such use would engender a risk. In 
ocher cases the mstruccions must draw the user’s accencron co ways - which expcnencc has shown 
might occur - m which the machmery should not be used. 

Under rhc intended condiclons of use, the discomfort, fatigue and psycholoecal stress faced by the 
operator must be reduced to the mmlmum posslblc cakmg ergonomrc prmclples Into account. 

When designing and constructrng machmerv, the manufacturer must cake account of the 
conscramts co which the operator IS subject as a result of the neccssarv or iorexeable use of 
personal proccctlon equrpment (such as footwear, gloves, etc. ). 

Machinery must be supplied with all the esscnctal special equipment and accessorxs to enable II to 
be adlusted, mamtamed and used without risk. 
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1.1.3. Materials and products 

The materials used to construct machmery or products used and created durmg ICS use must not 
endanger exposed persons’ safety or health. 

in pamcular, where fluids are used, machinery must be designed and consrrucced for use wlchouc n&s 
due co filling, use, recovery or drammg. 

1.1.4. Laghttng 

The manufacturer must supply tncegra .I lighnng suxabie for the opcr 
likeiy co cause a nsk desplre amblent @hang of normal tntenslty. 

‘anons concerned where its lack 1s 

The manufacturer must msure chat there is no area of shadow likelv co cause nuisance. chat there 1s no I 
imtatmg dazzie and chat there are no dangerous snoboscop~ effects due co the lightmg provided by the 
manufacturer. 

Internal parts requiring frequent mspecnon, and adjustment and maintenance areas, must be provided 
with appropnate lighting. 

1.1.5. Design of machcry to facalrtate tts handling 

Machinery or each component pan thereof must: 

- be capable of bemg handled safely, 

- be packaged or desrgned so chat it can be scored safely and without damage (e.g. adequate scabilicy, 
sped supports. etc. j. 

Where the weight, size or shape of machinery or its various component parts prevents them from being 
moved by hand, the machinery or each component pan must: 

- either be fined with attachments for rifting gear, or 

- be designed so that it can be fined with such attachmmts (e.g. threaded holes), or 

- be shaped in su& a way that standard Ming gear can easily be attached. 

Where machinery or one of its component parts is to be moved bv hand, it must: , 
- either be easily movable, or 

- be equipped for picking up (e.g. handgrips, etc.) and moving in complete safety. 

Special arrangements must be made for the handling of cools and/or machinery pans, even if 
lightweight, which could be dangerous (shape, material, etc.). 

1.2. Cootrois 

1.2.1. Sa,fety and refiabtlity of control systems 

Control systems must be designed and constructed so chat they are safe and reliable, in a way chat will 
prevent a dangerous sltuanon anslng. Above all they must be desIgned and consnucced in such a way 
that: 

- they can withstand the ngours of normal use and external factors, 

- errors in logic do not lead co dangerous struations. 

1.2.2. Con troi devices 

Control devices must be: 

- clearly visibie and Identifiable and appropriately marked where necessary, 

- positroned for safe operation wtthout hesrtation or loss of time, and wrthouc ambiguity, 

- designed so that the movement of the control is consistent with its effect, 

- located outside the danger zones, except for cenain controls where necessary, such as emergency 
stop, console for craming of robots, 

- posttioned so that their operanon cannot cause additional risk, 

- designed or protected so char the dcslred effect, where a risk is involved, cannot occur wlchout an 
mtentionai operation, 

- made so as co withstand forseeable strain; paalcular attention must be paid CO emergency stop 
devices liable to be subjected co consrderable strain. 
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Where a control is designed and consmmed CO perfortt~ several different actions, nameiy where there is 
no one-co-one correspondence (e.g. keyboards, etc.), the amon CO be ~rformed must be ciearly 
&splayed and sub)ecr CO conhmatlon where necessary. 

Conuols must be so ananged chat chew layout, crave1 and resistance co operation are compatible with 
the acnon CO be performed, taking account of ergonomic pnnciples. Consuatnts due co the necessary or 
foreseeable uw of personal protecnon equrpmmt (such as footwear, doves, etc.) must be taken tnto 
account. 

Machinery must be fitted with indicators (dds, sign& etc.) as rquired for safe operation. The 
operator must bs able to read them from the control position. 

From the mti 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 consanrcted so that an acoustic and/or 
vlsuai warning signal is given whenever the machinery IS about co start. The exposed person must have 
the time md the means to cake rapid acuon to prevent the machinery starting up. 

1.2.3. Stamng 

It must be possible co start machinery only be voiunC;UY actuation of a conuoi provided for the 
PUW=* . 

The same requirement applies: 
- when restarting the machinery after a stoppage, whatever the cause, 

- when effecting a signific.ant change in the operating conditions (e.g. speed, pressure, etc.), 

unless such restamng or change in operating conditions is without risk to exposed persons. 

This essential requirement does not apply to the mtarting of the machinery or to the change in 
operaung conditions resuftsng from the norm4 sequence of an automatic qcie. 

Where machinery has several stating conuols and the operators can therefore put each other in danger, 
additional devices (e.g. mabiing devices or seiecton allowing only one part of the starring mechanism 
co be actuated at any one time) must be fitted co ruje out such risks. 

If must be possible for automated plant func6oning in automatic mode to be restarted easily after a 
stoppage once the safety conditions have been fulfilled. 

1.2.4. Stopptng device 

Normal stopping 

Each machine must be fitted with a conuol whereby the machine can be brought safeiy to a complete 
stop. 

Each workstation must be fitted with a conuoi to stop some or ail of the moving parts of the machinery, 
depending on the type of hazard, so that the machinery is rendered safe. The machinery’s stop conuoi 
must have priority over the Stan controls. 

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

Emergency <top 

Each machine must be fitted with one or more emergency stop devices to mabie 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 stopprng time or because it wouid not mabit the spccrai Measures requld to deal with 
the risk co be taken, 

I 

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

This device must: 

- have clearly idennfiabie, deariy visible and quicfly accessible conuols, 

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

- where necessary, chigger or permit the tnggenng of certain safeguard movements. 
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The emergency stop control must remain engaged; it must be possible to disengage I[ only by an 
appropriate operation; disengagmg the conrroi must not restart the machmery, but only permit 
restarnng; the stop control must not tngger the stoppmg funcrlon before being in the engaged 
posinon. 

Complex instaliatlons 

In the case of machinery or pans of machineF designed to work together, the manufacturer must so 
destgn and consmxt the machmery that the stop controls, Including the emergency stop, can stop not 
only the machinery itself but also all equipment upstream and/or downstream lf lcs conrlnued 
operation can be dangerous. 

1.2.5. 34 ode selec tron 

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

If machinery has been designed and built ro allow for its use in several control or operating modes 
presenting different safety levels (e.g. to allow for adiustmenr, maintenance, mspecrlon, erc.), it musr 
be fitred with a mode kctor which can be locked in each posxion. Each poslnon of the selector must 
correspond to a smgie operating or control mode. 

The seiector may be replaced by another selection method which restrrcts the use of terrain functions of 
the machinery to certain catcgorrcs of operator (e.g. access codes for certain numcrxaily controlled 
funcnons, etc.). 

If, for certam opcranons, the machmery must be able to operare with its prorecnon devlccs ncutraiized, 
the mode selector musr simultaneously: . 

- disable the automanc control mode, 

- permit movements only by controls requixing sustamed acnon, 

- permit the operation of dangerous moving parts only in enhanced safery conditions (e.g. reduced 
speed, reduced power, step-by-step, or other adequate provtslon) while prevenrmg hazards from 
link4 sequence!& 

- prevent any movement liable to pose a danger by acting voluntanly or involunranly on the 
machine’s internal sensors. 

In addition, the operator must be able to control operation of the parts he 1s workmg on at the 
adjustment pomt. 

1.2.6. Failure of the power supply 

The interrupnon, rc-cstablishment after an mterruption or fluctuation in whatever manner of the 
power supply to the machrncry must not lead to a dangerous sltuatlon. 

In particuiar: 

- the machinery must not start unexpectedly, 

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

- no movmg part of the machinery or piece held by the machinery must fall or be elected, 

- automatic or manual stopping of the moving parts whatever they may be musr be unimpeded, 

- the protectron devices musr remain fully effective. 

1.2.7. Farlure of the control ctrcurt 

A fault in the control clrcurt logrc, or failure of or damage ro the control circuit must nor lead to 
dangerous situations. 

In particular: 

- the machinery musr not Stan unexpectedly, 

- the machmery must not be prevented from sropprng if the command has already been given. 

- no moving part of the machinery or piece held by the machinery must fall or be elected, 
- auromatlc or manual stopptng of the moving parts whatever they may be musr be ummpedcd, 

- the protecrlon devms must remaln fully effectwe. 
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12.8 Software 

lnteraalve software benvecn the operator and the command or control system of a machine must be 
user-fnendly. 

1.3. Protection against mechanicai halards 

1.3.1. Stabthy 

Machinery, compnents and fitrings thereof must be so designed and construcred that they are stable 
enough, under the foreseen operanng condltlons iif necessary raking climatic condlnons into account) 
for USC wtthour nsk of overntmlng, falling or unexpected movement. 

[f the shape of the machmery itself or its mrendcd mstallanon does not offer sufficient srablllry, 
appropriate means of anchorage must be mcorporatcd and mdicared rn the mstrucnons. 

1.3.2. Rtsk of break-up dunng operatton 

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 nature of the work place foreseen by the 
manufacturer, m paticular as regards the phenomena of fatigue, ageing, corrosion and abrasion. 

The manufacturer must indicate in the instrumons the type and frequency of Inspection and 
maintenance required for safety reasons. He must, where appropnate, indicate rhe parrs subpx to 
wear and the cntena for replacement. 

Where a risk of Npture or disinregration remains despirc rhc measures taken (e.g. as with grinding 
wheels) the movmg parts must be mounrcd and posrnoned in such a way that m case of rupture their 
fragments will be contained. 

Both rigid and flexible pipes carrying fluids, pmcularly those under high pressure, must be able to 
wlthstand the foreseen internal and external stresses and must be firmly attached and/or protecred 
against all manna of external stresses and strains;.precautrons must be taken to ensure char no risk IS 
posed by a rupture (sudden movement, high-pressure lets, etc. >. 

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

- when the workpiece comes into contact with the tool the latter must have attamed its normal 
worktng conditions, 

- when the tool starts and/or stops (intennonally or accrdentally) the feed movement and rhe tool 
movement must be coordinated. 

1.3.3. Rids due to falling or elected o&jects 

Precautions must be taken to prevent rrsks from falling or ejected objects (e.g. workpreces, rools, 
cumngs, fragments, waste, etc. ). 

1.3.4. Risks due to surfkes, edges or angies 

In so far as their purpose allows, accessible parts of the machinery must have no sharp edges, no sharp 
angles, and no rough surfaces likely ro cause injury. 

1.3.5. Rtsks related to combrned machtnery 

Where the machinery is intended to carry our several different operations with the manual removal of 
the piece between each operatron (combmed machmery), It must be designed and constructed in such a 
way as to enable each eicmcnt to be used separateiv wrthout the other elements constrrurrng a danger or 
rusk for the exposed person. 

For this purpose, tt must be possible to Starr and stop seperately any elements rhat are nor 
protected. 

1.3.6. Ruks relatrng to vanattons rn the rotatronai speed 0.t’ tools 

When the machrne is designed to perform operations under different conditrons of use 1c.g. different 
speeds or energy suppiy), it must be dcsrgned dnd constructed m such J wdy thar selection and 
adjustment of these conditions can be carried our safely and rehabiy. 
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1.3.7. Preventron of risks related to movtng parts 

The movmg pans of machinery must be desIgned. built and lald out to avoid hazards or. where hazards 
persist, fixed with guards or protecnve devices m such a way as to prevent all risk of contact which 
could iead to amdents. 

1.3.8. Ckozce of protectron agamst risks rehted to movrng parts 

Guards or protecnon devices used to protect agamst the risks related to movmg parts must be selected 
oti the basis of the type of risk. The followng guldeiines must be used to help make the choice. 

A. Moving transmission parts 

Guards designed to protect exposed persons agvnst the risks associated with moving transmlssron 
pans (such as pulleys, beits, gears, rack and pmlons, shafts, etc.) must be: 

- elthet fixed, complying with requirements 1.4.1 and 1.4.2.1, or 

- movable, complynng with requuements 1.4.1 and 1.4.2.2-A. 

Movable guards should be used where frequent access is foreseen. 

B. Moving parts dlrcctly involved in the process 

Guards or protecnon devices designed to protect exposed persons against the nsks associated with 
movtng parps contributing to the work isuch as cumng tools, mowng parts of presses, cylinders, 
parts in the process of being machined, UC.) must be: 

- wherever possible fixed guards complying with requlremcnts 1.4.1 and 1.4.2.1, 

- othewise, movable guards complying wtth requirements 1.4.1 and 1 A.2.2.B or protection 
devices such as sensing devices (e.g. non-material barriers, sensor mats), remote-hold 
protemon devices (e.g. two-hand controis), or protection dewces intended automancaily co 
prevent all or’ part of the operator’s body from encroaching on the danger zone in accordance 
with requlremmts 1.4.1 and 1.4.3. 

However, when certain moving parts dirmfy involved in the process cannot be made compietely or 
partially inaccessible dunng operanon owmg to operanons requlrrng nearby operator 
intervention, where technically posslbie such parts must be fitted with: 

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

- adjustable guards, complying with requirements 1 A. 1 and 1.4.2.3 restncting access co those 
Kcnons of the movmg pans that are strictly for the work. 

1.4. Required characteristks of guards and protection devices 

1.4.1. General Pcquiremcnt 

Guards and protection dcvxes must: 

- be of robust construction, 

- not give rise to any additional risk, 

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

- be located at an adequate distance from the danger zone, 

- cause minimum obstnrction to the vrew of rhc producnon process, 

- enable essential work to be camed out on mstailarion and/or replacement of toois and also for 
maintenance by resrncting access only to the area where the work has CO be done, if possible wtthout 
the guard or protectron device havmg to be drsmantled. 

1.4.2. Spccaal requrremcnts for guards 

1.4.2.1. Fixed guards 

Fixed guards must be securely heid in place. 

They must be fixed by systems that can be opened only with toois. 

Where possible, guards must be unable to remam m place without therr flxmgs. 
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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 assoctated with a locking dcwce to prevent moving pans stating up as iong as rhese parts 
can be accessed and TV grve 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 whrle they are within the operator’s reach, 

- the exposed person unnot reach movmg parts once they have staned up, 

- they can be adjusted only by means of an mtentlonai acnon, such as the use of a tool, key, 
etc., 

- the absence or fauure of one of their components prevents stamng or stops the movrng 
pans, 

- protcctlon against any nsk of ejection is proved by means of an appropnate barrier. 

1.4.2.3. Adjustable guards restricting access 

Adjustable guards restncting access to those areas of the moving parts stnctiy necessary for rhe work 
must: 

- be adjustabie manuaily or automaticaily according to the type of work mvolved, 

- be readily adjustable without the USC of tools, 

- reduce as far as possible the risk of ejection. 

1.4.3. Specul requrrements for protection dcurces 

Protection dwices 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 mtennonal acuon. 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 hazads 

1.5.1. Efectnczty suppiy 

ihere’machinery has an eicctriciry supply it must be designed, consuvcted ad equipped so hat Al 
hazards of an ciecmcal nature are or can be prevented. 

The specific rules in force relating to ekctricai equipment designed for use within certatn voltage limrts 
must apply to machinery which IS subject to those limits. 

1 s.2. Statrc electnclty 

.Machmety must be so designed and constructed as to prevent or limit the build-up of potentially 
dangerous eiectrostatrc charges and/or be fitted wtth a discharging system. 

1.5.3. Energy supply other than eLectnctty 

Where machinery 1s powered by an energy ocher than ciectncity (e.g. hydrauiic, pneumatic or thermal 
energy, etc. ), it musr be so designed, constructed and equrppcd as to avotd ail potenclal hazards 
associated with these types of energy. 

1.5.4. E nors of fittrng 

Errors likeiy to be made when fitting or refittmg certain parts which could be a source of risk must be 
made Impossible by the desrgn of such pans or, failing this, by tnformatron given on the pans 
themseives and/ or the housings. The same informatron must be given on moving pans and! or their 
housmgs where the direcnon of movement must be known to avoid a risk. Any further mformatlon chat 
may be necessary must be gwcn m the mstrucnons. . 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 12

10
0-2

:19
92

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


Page 39 
lSO/TR 12100-2: 1992 (E) EN 292-2: 199 1 

No L 183/22 Official Journal of the European Communities 29. 6. 89 

1.53 

1.5.6 

IS.7 

1.58. 

1 s.9. 

1.5.10. 

1.5.11. 

1.5.12. 

Where a faulty connection can be the source of rusk, inconect fluid connections, including elecmcal 
conductors, must be made lmposslble by the design or. ialiing this, by information grven on the popes, 
cables, etc. and/or connector blocks. 

Extreme tempemtu res 

Steps must be taken to eliminate any risk of injury caused by contact with or proxlmlty to machine? 
pans or materlais at hqh or very low temperarures. 

The nsk of hot or very cold matenal being elected should be assessed. Where this nsk exists, the 
necessary steps must be taken to prevent it or, lf this LS not techmcaliy possible, to render or 
non-dangerous. 

Fire 

Machinery must be designed and constructed to avoid all risk of fire or overheating posed by the 
machinery itself or by gases, liquids, dusts, vapurs or other substances produced or used by the 
machmery . 

Expioston 

Machiner)F must be designed and constructed to avoid any nsk of explosion posed by the machlnerv 
Itself or by gases, liquids, dusts, vapours or other substances produced or used by the machmery. 

To that emd the manufacturer must take steps to: 

- avoid a dangerous concentration of products, . 
- prevent combustion of the potentially expioswe atmosphere, 

- mmimtze any explosion which may occur so that it does not endanger the surroundings. 

The same precaunons must be taken if the manufacturer foresees the use of the machinery m a 
potennally explosive atmosphere. 

Electrical equipmmt forming part of the machinery must conform, as far as the risk from cxploslon 1s 
concerned, to the provision of the specific Directives in force. 

Notsc 

Machinery must be so designed and constructed that risks resuiting from the emission of airborne noise 
are reduced to the lowest level taking account of technicai progress and the availability of means of 
reducing noise, in parricular at source. 

Vibration 

Machinery must be so designed and consnucted that risks resulting from vibranons produced by the 
machinery are reduced to the iowest ievei, takmg account of technrcai progress and the availability of 
means of reduang vibration, in particular at source. 

Radiatzon 

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 propontons. 

Extental radiatron 

IMachinery must be so designed and constructed that external radiation does not Interfere wth KS 
operation. 

Laser equzpment 

Where laser equipment is used, the followmg provlslons should be taken into account: 

- laser equipment on machinery must be deslgned and constructed so as to prevent any accidental 
radiatlon, 

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

- optical equipment for the observation or adiustment of laser equipment on machmery must be such 
that no health tlsk IS created by the laser rays. 
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1.5.13. htss~on~ of dust, gases, etc. 

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

Where a hazard CXISCS, the machmey must be SO equipped that the said substances can be contamed 
and ’ or evacuated. 

Where machinery IS not enclosed dunng normal operanon, the devices for contamment and/ or 
evacuation must be stcuated as close as possible to the source emwon. 

1.6. MiBiflttn8ANX 

1.6.1. Machrnery marntemmce 

Adiustment, lubricanon and maintenance points must be located oucsrde danger zones. It must be 
possible to carry out adiuscmenc, mamtenance, repax, cieanmg and servicing operaclons whlie 
machinery is at a scar&nil. 

If one or more of the above conditions cannot be satisfied for technical reasons, these operations must 
be possible wthouc nsk (see 1.2.5). 

In the case of aucomaced machinery and, where necessary, ocher machinery, the manufacturer 
make piovision for a connecting device for mounting diagnosnc fault-finding equlpmmc. 

must 

Automated machine componmcs which have co be changed frequently, in parciculu for a change in 
manufacture or where they are liable to wear or likely to detenorace following an accldmt, must be 
capable of bemg removed and replaced easily and in safety. Access co the components must enable these 
tasks to be camed out wch the necessary technxal means (tools, measuring instruments, etc. I tn 
accordance with an operanng method specified by the manufacturer. 

1.6.2. Access to operating posrtton and sewicrng points 

The manufacturer must provide means of access (stairs, ladders, canvalks, etc.) to allow access in safety 
to ail areas used for production, adiuscmenc and mamcenance operanons. 

Pam of the machinery where persons are liable co move about or stand must be designed and 
consuucted co avoid fails. 

1.6.3. isoiutaon of energy sources 

All machinery must be fitted with means co isolate it from ail energy sources. Such isolators must be 
clearly tdcntified. They must be capable of being locked if reconnection could endanger exposed 
Persons. In the case of machinery supplied with eleccricrcy through a plug capable of boring plugged into 
a arculc, separation of the piug is sufficient. 

The isolator must be capable of bemg locked also where an operator 
which he has access, co check chat chc energy IS still cut off. 

After the energy is cut off, it must be possible to dissi 
circuits of the machinery without nsk to exposed 

is unable , from any of the pomcs f0 

#pace normally any energy remaining or scored in the 
persons. 

As an exception to the above requlremencs, cenam circuits may remain connected to their energy 
sources m order, for example, co hold parts, protect informanon, light mcenors, etc. in this case, 
special steps must be takm co ensure operator safety. 

1.6.4. Operator rntewentron 

Machmery must be so designed, constructed and equipped that the need for opt xor mcervennon IS 
limited. 

If operator mcerventlon cannot be avoided, it must be possible to carry it out easily and In safety. 
\ 

1.7. Indicators 

1.7.0. Znformat~on deuces 

The informanon needed to control machinery must be unambiguous and easily understood. 

It must not be excessive to the excmc of overloading the operator. 
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1.x Wamang devrces 

Where machmery 1s equipped with warning dewces : such as signals, etc.), these must be unambiguous 
and easily perccrved. 

The operator must have faciiicies to check the operanon of such wammg devices at all rimes. 

The requirements of the spedic Dirccnves concerning coiours and safety signals must be complied 
With. 

1.7.2 Warning of residual m&s 

Where risks remain despite ail the measures adopted or in the case of potential risks which are not 
evidmt (e.g. electricA cabinets, radioacnve sources, bleeding of a hydraulic circuit, hazard in an unseen 
area, etc.), the manufacturer must provide warnings. 

Such warnings should preferably use readily understandable plctograms and/or be drawn up in one of 
the languages of the county tn which the machinery IS to be used, accompamed, on request, by the 
languages understood by the operators. 

1.7.3 Marking 

Ml machinery must be marked legibly and indelibly with the following minimum paticulars: 

- name and adress of the manufacturer, 

- EC mark, which mcludes the year of consmxtlon (see Annex III), 

- designacion of senes or type, 

- serial number, if any. 

Futchermore, where the manufacturer consmxcs machinery intended for use m a pocmnaily expiosw 
atmosphere, this must be indicated on the machinery c 

Machinery must also bear full information relevant co its type and esscnciai to its safe use (e.g. 
m-urn speed of cerram rocasng parts, maxLmum diameter of toois to be fitted, mass, erc.). 

1.7.4. instructions 

(a) AU machinery must be accompanied by inscruccions including at least the following: 

- a repeat of the information wth which the machinery 1s marked (see 1.7.3), together with any 
appropriate addinonai informaaon to faalicace mamtenancc (e.g. addresses of the importer, 
rcpairtrs, etc. ) , 

- foreseen use of the machinery within the mevllng of 1.1.2 (c), 

- workstation(s) likely to be occupied by operators, 

- instructions for safe: 

- pumng into service, 

- use, 
- handling, giving the mass of the machinery and its various parts where they are regularly to 

be transported separately, 

- assembly, dismantling, 

- adjustment, 

- mamcenance (servicing and repair), 

- wher necessq, training instructions. 

Where necessary, the inscruccions should draw accennon to ways in which the machmery should 
not be used. 

(b) The insmxtions must be drawn up by the manufacturer or his aythorized representawe 
established in the Commumcy in one of the languages of the country in which the machinery 1s co 
be used and should preferably be accompanied by the same insmxnons drawn up in another 
Communlcy Ianguagc, such as that of the country in whrch the manufxcurer or his authorized 
represencactvc is established. By way of derogation from this rcqulremenc, the maintenance 
inscnrcnons for use by the specialized personnel frequenciy employed by the manufacwer or his 
auchonzed representative may be drawn up in only one of the official Com&nicy languages. 

(c) The inscruccions must contain the drawings and diagrams necessary for puctmg into service, 
marncenancc, inspection, checking of correct operation and, where approprrarc, repair of the 
machinery, and all useful mscruccaons in pantcular wxh regard to safety. 
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7 b. 

2.1. 

(d) Any sales literature d=dxng the machinery must not contradict the msmxtions as regards safety 
aspects; lt must grve Informanon regardmg the alrbome noise cmIssions referred to in (f) and, m 
the case of hand-held andi or hand-guided machinery, mfotmanon regarding vibration as referred 
10 In 2.2. 

:C J Where necessary, the insmxnons must gwe the requvements reianng to mstailanon and assembly 
for reduang now or vtbranon (e.g. use of dampers, type and mass of ioundatlon block, 
etc. 1. 

(f) The instructions must give the foilowlng Information concerning atrbomc now emrssions by the 
machinery, either the actuai value or a value established on the basrs of measurements made on 
identical machrnery: 

- equivalent connnuous A-welghtcd sound pressure level at workstations, where this exceeds 70 
dB(A); where this level does not excctd 70 dB(A), this fact must be indicated, 

- peak C-wclghted instantaneous sound pressure value at workstanons, where this exceeds 43 Pa 
(130 dB tn reianon to 20 NPa), 

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

in the case of vev large machinery, Instead of the sound power level, the equivalent continuous sound 
pressure Ieveis at spfied poslnons around the machinery may be Indicated. 

Sound levels must be measured using the most appropriate method for the machinery. 

The manufacturer must rndrcate the operating conditions of the machinery dunng 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 posrnon and value of the maximum sound pressure must be indicated. 

(g) If the manufacturer foresees that the machinery will be used in a potentially expioslve atmosphere, 
the msmcnons must give ail the necessary tnfotmanon. 

(h) In the use of machinery which may also be intended for use by non-professlonai operators, the 
wording and Iayout of the insuucnons for use, whilst respccnng the other essenaal requirements 
menaoned above, must take into account the level of general education and acumen that can 
reasonably be expected from such operators. 

ADDITIONAL ESSENTIAL HEALTH AND SAFETY REQUIREMENTS FOR CERTAIN 
CATEGORIES OF MACHINERY 

Agri-foodstuffs machinery 

In addition to the esscntlal health and safety rquvements set out in 1 above, where machinery is 
intended to prepare and process foodstuffs (e.g. cooking, refrigeranon, thawing, washing, handling, 
packaging, storage, transpon or distribution), it must be so designed and constructed as to avord any 
risk of infection, sickness or contagion and the followmg hygiene rules must be observed: 

(a) 

W 

(4 

(d) 

Cd 

(0 

matena.ls in contact, or Intended to come into contact, with the f&t&s must satisfy the 
conditions set down in the relevant Directives. The machmery must be so designed and constructed 
that these matenais can be clean before each use; 

ail surfaces lnduding their jc lings must be smooth, and must have neither ridges nor crevices 
which could harbour organrc matcnals; 

assemblies must be designed in such a way as to reduce projections, edges and recesses to a 
mmrmum. They should preferably be made by welding or contmuous bonding. Screws, 
screwheads and rivets may not be used exupt where techmcally unavoldabie; 

ail surfaces in contact with the foodstuffs must be easiiy cleaned and dismfected, where possible 
after removing easily dismantled pans. The inside surfaces must have curves of a radius sufficrent 
to allow thorough cleaning; 

liquid deriving from foodsrlffs as well as cieaning, disinfccnng and rinsing fluids should be abie to 
be discharged from the machine wtthout impediment (possibly In a ‘clean’ position); 

machinery must be so designed and consuucted as to prevent any liquids or living creatures, in 
panlcular insects, cntenng, or any organic matter accumulanng rn areas that cannot be cleaned 
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(e.g. for machinery not mounted on feet or casters, by plaang a seal between the machmery and its 
base, by the use of scaled units, etc.]; 

machinery must be SO dcslgmd and constnmred that no ancillary substances (e.g. lubricants, etc. : 
can come Into contact with foodstuffs. Where necessary, machinery must be desqyed and 
consmcted so that contlnulng comphance with this rcqulrement can be checked. 

lnstructlons 

In addinon to the Information required in secxion 1, the insmxtions must indicate recommended 
pro&as and methods for deanmg, disinfecting and rinsing (not only for easily accessrble areas but also 
where areas to which access is impossible or unadvisable, such as piping, have to be cleaned IFI 
mu). 

2.2. Portable hand-held and / or hand-guided machinery 

in ad&non to the essential health and safety requirements set out in 1 above, portabie hand-held 
and/or hand-plded machinery must conform to the following essential heaith and safety 
requirements: 

- according to the type of machineo?/, it must have a supporting surface of sufficient size and have a 
sufficient number of handles and supports of an appropnate site and arranged to ensure the stabiiity 
of the machinery under the operanng condiuons foreseen by the manufacturer, 

- except where technically impossible or where there is an independent control, in the case of handles 
which cannot be released on compiete safety, it must be fitted with start and stop controls arranged 
In such a way that the operator can operate them without releasing the handles, 

- it must be designed, constructed or equipped to eiiminate the risks of accidental stamng and/or 
connnued operation after the operator has released the handles. Equrvalent steps must be taken If 
thts requirement is not technically feasible, 

- portable hand-held machinery must be designed and constructed to allow, where necessary, a visual 
check of the contaet of the tool with the material being processed. 

Instructions 

The mstrutions must give the following mformation concerning vibrations transrmtred 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 / sz as determined by the appropnate test code. Where the acceleration does not exceed 2,5 m / ~2, 
this must be mentioned. 

If there is no appliuble teSt code, the manufacturer must indicate the measurement methods and 
condiaons under which measurements were made. 

2.3. Machinery for working wood and analogous matczials 

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

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

(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 
use, so that the ejection does not engender risks for the operator and/or exposed persons; 

(c) the machinery must be equipped with an automatic brake that stops the tool in a sufficrentlv short , 
time if there IS a ttsk of contact with the tooi whrlst It runs down; 

(d) where the rooi is incorporated into a non-fully automated machine, the latter must be so designed 
and constructed as to elrmmate or reduce the risk of scnous accrdental injury, for example by usmg 
cylindrical cutter blocks, restrtctrng 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 publkhed on 22 July 1991 

The scope of the Directive 89/392/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-l and EN 292-Z 

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

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

No L 198118 Official Joumai of the European Communities 22. 7. 91 

6. Annex I is amended as follows: 

(a) in section I .3.7 the foilowing paragraph is added: 

‘All necessvy steps must be taken to prevent 
accidentA blockage of moving parts involved in the 
work. In cases where, despite the precautions takeL1, 
a blockage is likely to occur, specific protection 
devices or toois, the inszruaion hadbook md 
possibly a sign on the machinery should be provided 
by the manufacturer to enable the equipment to be 
safdy unblocked.‘; 

(b) The foilowing section is inserted: 

‘1.6.5. Cfeming of in&mud parts 

The machinery must be designed and 
constmctai in sudr a way that it is possible 
co dean intad parts which have 
contained dangerous substances or 
preparations without entering them; any 
necessq unblocking must also be possibie 
from the outside. If it is absolutely 
impossible to avoid entering the 
machinery, the manufacturer must take 
steps during its construction to aliow 
cleaning to take place with the minimum of 
danger.‘; 

(c) in section 1.7.0 the following paragraph is added: 

Where the health and safety of urposcd persons 
may be adagered by a fault in the operation of 
unsupervised machinery, the machinery must be 
quipped to give an appropriate acoustic or light 
signal as a warning.‘; 

(d) In section 
addak 

1.7.3 the following paragraphs are 

‘whae a madrine part must be handied during use 
with iifting equipment, its mass must be indiated 
legibly, indelibly and unambiguously. 

The interchangeabic equipment referred to in 
Artide I (2), third subparagraph must bear the 
same information.‘; 

(e) In seaion 1.7.4 (a) &following indent is added: 

6 
- 

(0 1 n se&on l-7.4 (f) the third 
bY the foilowing: 

whae neccssxy, 
tools which may 

ihe 
be 

‘-tid 
fittd to 

chafacteriscics of 
the machinery.‘; 

pvagraph is repiad 

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

Main te~olo@ca.l discrepancies between EN 292 and “Machines 
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 

Eni 292 “Machinery IDirective” (89/392/EElC) 

commissioning 

ejection hazard 

hold-to-run control 

intended use 

interlocking device/interlock 

personal protective equipment 

pressure sensitive mat 

safety device 

shall 

trip device 

putting into service 

risk of ejection 

control requiring sustained action 

intended conditions of use/foreseen 

personal protection equipment 

sensor mat 

protective device/protection device 
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